

    
      
          
            
  
Welcome to D-Tale’s documentation!


Installation

For installation steps, please refer to the project README [https://github.com/man-group/dtale].



General use

The following section is available as a Jupyter notebook in docs/source/running_dtale.ipynb.



	Running D-Tale from an ipython notebook
	Using a pandas.DataFrame or pandas.Series
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Running D-Tale from an ipython notebook


Using a pandas.DataFrame or pandas.Series

The following is hopefully sufficient for most applications (feedback welcome!):

import dtale
dtale.show(df)






[1]:






import dtale
import pandas as pd

def build_data():
    for i in range(100):
        rec = dict(date=pd.Timestamp('20000101'), security_id=i, foo=i, bar=1.2345678)
        for j in range(50):
            rec[str(j)] = j
        yield rec

df = pd.DataFrame(list(build_data())).set_index(['date','security_id'])

dtale.show(df)













2019-09-04 07:13:56,751 - INFO     - D-Tale started at: http://aschonfeld:41233
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      	add_custom_geojson() (in module dtale.dash_application.custom_geojson)


      	add_dash() (in module dtale.dash_application.views)


      	add_date() (dtale.utils.JSONFormatter method)


      	add_filters() (in module dtale.predefined_filters)


      	add_float() (dtale.utils.JSONFormatter method)


      	add_int() (dtale.utils.JSONFormatter method)


      	add_json() (dtale.utils.JSONFormatter method)


      	add_string() (dtale.utils.JSONFormatter method)


  

  	
      	add_timestamp() (dtale.utils.JSONFormatter method)


      	adjust_cell_dimensions() (dtale.views.DtaleData method)


      	AggregateBuilder (class in dtale.data_reshapers)


      	animate_styles() (in module dtale.dash_application.layout.layout)


      	apply() (in module dtale.utils)


      	asdict() (dtale.predefined_filters.PredefinedFilter method)


      	authenticate() (in module dtale.auth)


      	auto_load_msg() (in module dtale.dash_application.layout.layout)
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      	bar_builder() (in module dtale.dash_application.charts)


      	bar_code_builder() (in module dtale.dash_application.charts)


      	bar_input_style() (in module dtale.dash_application.layout.layout)


      	base_layout() (in module dtale.dash_application.layout.layout)


      	base_render_template() (in module dtale.views)


      	Bias (dtale.gage_rnr.Result attribute)


      	bin_type_msg() (in module dtale.dash_application.layout.layout)


      	BinsColumnBuilder (class in dtale.column_builders)


      	build() (dtale.column_analysis.CategoryAnalysis method)

      
        	(dtale.column_analysis.ColumnAnalysis method)


        	(dtale.column_analysis.GeolocationAnalysis method)


        	(dtale.column_analysis.HistogramAnalysis method)


        	(dtale.column_analysis.QQAnalysis method)


        	(dtale.column_analysis.ValueCountAnalysis method)


      


      	build_agg_data() (in module dtale.charts.utils)


      	build_aggs() (in module dtale.charts.utils)


      	build_app() (in module dtale.app)


      	build_axes() (in module dtale.dash_application.charts)


      	build_base_chart() (in module dtale.charts.utils)


      	build_body() (in module dtale.dash_application.extended_aggregations)


      	build_candlestick_options() (in module dtale.dash_application.layout.layout)


      	build_chart() (in module dtale.dash_application.charts)


      	build_chart_filename() (in module dtale.views)


      	build_choropleth() (in module dtale.dash_application.charts)


      	build_code() (dtale.column_builders.BinsColumnBuilder method)

      
        	(dtale.column_builders.CleaningColumnBuilder method)


        	(dtale.column_builders.ColumnBuilder method)


        	(dtale.column_builders.ConcatenateColumnBuilder method)


        	(dtale.column_builders.CumsumColumnBuilder method)


        	(dtale.column_builders.DatetimeColumnBuilder method)


        	(dtale.column_builders.DiffColumnBuilder method)


        	(dtale.column_builders.EncoderColumnBuilder method)


        	(dtale.column_builders.ExpandingBuilder method)


        	(dtale.column_builders.ExponentialSmoothingBuilder method)


        	(dtale.column_builders.NumericColumnBuilder method)


        	(dtale.column_builders.RandomColumnBuilder method)


        	(dtale.column_builders.ReplaceColumnBuilder method)


        	(dtale.column_builders.RollingBuilder method)


        	(dtale.column_builders.ShiftBuilder method)


        	(dtale.column_builders.SimilarityColumnBuilder method)


        	(dtale.column_builders.SplitBuilder method)


        	(dtale.column_builders.StandardizedColumnBuilder method)


        	(dtale.column_builders.StringColumnBuilder method)


        	(dtale.column_builders.SubstringBuilder method)


        	(dtale.column_builders.TimeseriesDataSlopeBuilder method)


        	(dtale.column_builders.TransformColumnBuilder method)


        	(dtale.column_builders.TypeConversionColumnBuilder method)


        	(dtale.column_builders.WinsorizeColumnBuilder method)


        	(dtale.column_builders.ZScoreNormalizeColumnBuilder method)


        	(dtale.column_replacements.ColumnReplacement method)


        	(dtale.column_replacements.ImputerReplacement method)


        	(dtale.column_replacements.SpaceReplacement method)


        	(dtale.column_replacements.StringReplacement method)


        	(dtale.column_replacements.ValueReplacement method)


        	(dtale.combine_data.CombineData method)


        	(dtale.combine_data.MergeBuilder method)


        	(dtale.combine_data.StackBuilder method)


        	(dtale.data_reshapers.AggregateBuilder method)


        	(dtale.data_reshapers.DataReshaper method)


        	(dtale.data_reshapers.PivotBuilder method)


        	(dtale.data_reshapers.ResampleBuilder method)


        	(dtale.data_reshapers.TransposeBuilder method)


      


      	build_code_data() (in module dtale.combine_data)


      	build_code_export() (in module dtale.code_export)


      	build_col_key() (in module dtale.query)


      	build_colorscale() (in module dtale.dash_application.charts)


      	build_cols() (in module dtale.dash_application.layout.utils)


      	build_column() (dtale.column_builders.BinsColumnBuilder method)

      
        	(dtale.column_builders.CleaningColumnBuilder method)


        	(dtale.column_builders.ColumnBuilder method)


        	(dtale.column_builders.ConcatenateColumnBuilder method)


        	(dtale.column_builders.CumsumColumnBuilder method)


        	(dtale.column_builders.DatetimeColumnBuilder method)


        	(dtale.column_builders.DiffColumnBuilder method)


        	(dtale.column_builders.EncoderColumnBuilder method)


        	(dtale.column_builders.ExpandingBuilder method)


        	(dtale.column_builders.ExponentialSmoothingBuilder method)


        	(dtale.column_builders.NumericColumnBuilder method)


        	(dtale.column_builders.RandomColumnBuilder method)


        	(dtale.column_builders.ReplaceColumnBuilder method)


        	(dtale.column_builders.RollingBuilder method)


        	(dtale.column_builders.ShiftBuilder method)


        	(dtale.column_builders.SimilarityColumnBuilder method)


        	(dtale.column_builders.SplitBuilder method)


        	(dtale.column_builders.StandardizedColumnBuilder method)


        	(dtale.column_builders.StringColumnBuilder method)


        	(dtale.column_builders.SubstringBuilder method)


        	(dtale.column_builders.TimeseriesDataSlopeBuilder method)


        	(dtale.column_builders.TransformColumnBuilder method)


        	(dtale.column_builders.TypeConversionColumnBuilder method)


        	(dtale.column_builders.WinsorizeColumnBuilder method)


        	(dtale.column_builders.ZScoreNormalizeColumnBuilder method)


        	(dtale.column_replacements.ImputerReplacement method)


        	(dtale.column_replacements.SpaceReplacement method)


        	(dtale.column_replacements.StringReplacement method)


        	(dtale.column_replacements.ValueReplacement method)


        	(in module dtale.views)


      


  

  	
      	build_column_bins_tester() (in module dtale.views)


      	build_column_text() (in module dtale.views)


      	build_context_variables() (in module dtale.views)


      	build_custom_module_loader_args() (in module dtale.cli.loaders)


      	build_data() (dtale.combine_data.CombineData method)

      
        	(dtale.combine_data.MergeBuilder method)


        	(dtale.combine_data.StackBuilder method)


      


      	build_data_id() (dtale.global_state.DefaultStore method)


      	build_df() (in module dtale.combine_data)


      	build_drilldown_modal() (in module dtale.dash_application.layout.utils)


      	build_drilldown_title() (in module dtale.dash_application.drilldown_modal)


      	build_dtypes_state() (in module dtale.views)


      	build_error() (in module dtale.dash_application.extended_aggregations)

      
        	(in module dtale.dash_application.layout.layout)


      


      	build_extended_agg_desc() (in module dtale.dash_application.extended_aggregations)


      	build_figure_data() (in module dtale.dash_application.charts)


      	build_filter() (dtale.column_filters.DateFilter method)

      
        	(dtale.column_filters.NumericFilter method)


        	(dtale.column_filters.OutlierFilter method)


        	(dtale.column_filters.StringFilter method)


      


      	build_filter_vals() (in module dtale.views)


      	build_final_chart_code() (in module dtale.code_export)


      	build_final_cols() (in module dtale.charts.utils)


      	build_formatters() (in module dtale.charts.utils)


      	build_frames() (in module dtale.dash_application.charts)


      	build_funnel_inputs() (in module dtale.dash_application.layout.layout)


      	build_gage_rnr() (in module dtale.views)


      	build_geojson_upload() (in module dtale.dash_application.custom_geojson)


      	build_group_inputs_filter() (in module dtale.charts.utils)


      	build_group_val_options() (in module dtale.dash_application.layout.layout)


      	build_grouped_bars_with_multi_yaxis() (in module dtale.dash_application.charts)


      	build_hist() (dtale.column_analysis.ValueCountAnalysis method)

      
        	(dtale.column_analysis.WordValueCountAnalysis method)


      


      	build_histogram() (in module dtale.dash_application.drilldown_modal)


      	build_histogram_data() (dtale.column_analysis.HistogramAnalysis method)


      	build_hoverable() (in module dtale.dash_application.layout.utils)


      	build_img_src() (in module dtale.dash_application.layout.layout)


      	build_inner_code() (dtale.column_builders.TypeConversionColumnBuilder method)


      	build_input() (in module dtale.dash_application.layout.utils)


      	build_input_options() (in module dtale.dash_application.layout.layout)


      	build_kde() (in module dtale.column_analysis)


      	build_label_value_inputs() (in module dtale.dash_application.layout.layout)


      	build_label_value_options() (in module dtale.dash_application.layout.layout)


      	build_label_value_store() (in module dtale.dash_application.layout.layout)


      	build_layout() (in module dtale.dash_application.charts)

      
        	(in module dtale.dash_application.saved_charts)


      


      	build_line_cfg() (in module dtale.dash_application.charts)


      	build_loaders() (in module dtale.cli.loaders)


      	build_loc_mode_hover() (in module dtale.dash_application.layout.layout)


      	build_loc_mode_hover_children() (in module dtale.dash_application.layout.layout)


      	build_main_url() (dtale.views.DtaleData method)


      	build_map_frames() (in module dtale.dash_application.charts)


      	build_map_options() (in module dtale.dash_application.layout.layout)


      	build_map_type_tabs() (in module dtale.dash_application.layout.layout)


      	build_mapbox() (in module dtale.dash_application.charts)


      	build_mapbox_style_options() (in module dtale.dash_application.layout.layout)


      	build_mapbox_token_children() (in module dtale.dash_application.layout.layout)


      	build_mapbox_token_hover() (in module dtale.dash_application.layout.layout)


      	build_matrix() (in module dtale.correlations)


      	build_merge() (in module dtale.views)


      	build_missingno_chart() (in module dtale.views)


      	build_modal() (in module dtale.dash_application.custom_geojson)

      
        	(in module dtale.dash_application.extended_aggregations)


      


      	build_option() (in module dtale.dash_application.layout.utils)


      	build_outlier_query() (in module dtale.views)


      	build_proj_hover() (in module dtale.dash_application.layout.layout)


      	build_proj_hover_children() (in module dtale.dash_application.layout.layout)


      	build_query() (in module dtale.query)


      	build_raw_chart() (in module dtale.dash_application.charts)


      	build_raw_figure_data() (in module dtale.dash_application.charts)


      	build_reaper() (dtale.app.DtaleFlask method)


      	build_replacement() (in module dtale.views)


      	build_replacements() (dtale.column_replacements.ColumnReplacement method)


      	build_row_text() (in module dtale.views)


      	build_saved_header() (in module dtale.dash_application.saved_charts)


      	build_scatter_layout() (in module dtale.dash_application.charts)


      	build_scatter_marker() (in module dtale.dash_application.charts)


      	build_scatter_trendline() (in module dtale.dash_application.charts)


      	build_scattergeo() (in module dtale.dash_application.charts)


      	build_selections() (in module dtale.dash_application.layout.utils)


      	build_sequential_diffs() (in module dtale.views)


      	build_series_name() (in module dtale.dash_application.charts)


      	build_show_options() (in module dtale.config)


      	build_shutdown_url() (in module dtale.utils)


      	build_slider_counts() (in module dtale.dash_application.layout.layout)


      	build_spaced_ticks() (in module dtale.dash_application.charts)


      	build_startup_url_and_app_root() (in module dtale.app)


      	build_string_metrics() (in module dtale.views)


      	build_tab() (in module dtale.dash_application.layout.utils)


      	build_test() (dtale.column_builders.BinsColumnBuilder method)


      	build_title() (in module dtale.dash_application.charts)


      	build_url() (in module dtale.utils)
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      	calc_data_ranges() (in module dtale.views)


      	calc_outlier_range() (in module dtale.views)


      	calculate() (dtale.gage_rnr.GageRnR method)

      
        	(dtale.gage_rnr.Statistics method)


      


      	calculate_dof() (dtale.gage_rnr.GageRnR method)


      	calculate_f() (dtale.gage_rnr.GageRnR method)


      	calculate_mean() (dtale.gage_rnr.Statistics method)


      	calculate_ms() (dtale.gage_rnr.GageRnR method)


      	calculate_p() (dtale.gage_rnr.GageRnR method)


      	calculate_squares() (dtale.gage_rnr.GageRnR method)


      	calculate_ss() (dtale.gage_rnr.GageRnR method)


      	calculate_std() (dtale.gage_rnr.GageRnR method)

      
        	(dtale.gage_rnr.Statistics method)


      


      	calculate_sum_of_deviations() (dtale.gage_rnr.GageRnR method)


      	calculate_var() (dtale.gage_rnr.GageRnR method)


      	candlestick_builder() (in module dtale.dash_application.charts)


      	CategoryAnalysis (class in dtale.column_analysis)


      	chart_builder_passthru() (in module dtale.dash_application.charts)


      	chart_csv_export() (in module dtale.views)


      	chart_export() (in module dtale.views)


      	chart_url_params() (in module dtale.dash_application.charts)


      	chart_url_querystring() (in module dtale.dash_application.charts)


      	chart_wrapper() (in module dtale.dash_application.charts)


      	ChartBuildingError


      	charts_layout() (in module dtale.dash_application.layout.layout)


      	check() (dtale.duplicate_checks.DuplicateColumnNames method)

      
        	(dtale.duplicate_checks.DuplicateColumns method)


        	(dtale.duplicate_checks.RemoveDuplicateRows method)


        	(dtale.duplicate_checks.ShowDuplicates method)


      


      	check_all_nan() (in module dtale.charts.utils)


      	check_duplicate_data() (in module dtale.views)


      	check_exceptions() (in module dtale.charts.utils)


  

  	
      	check_loaders() (in module dtale.cli.loaders)


      	classify_type() (in module dtale.utils)


      	clean() (in module dtale.column_builders)


      	clean_code() (in module dtale.column_builders)


      	CleaningColumnBuilder (class in dtale.column_builders)


      	cleanup() (dtale.views.DtaleData method)

      
        	(in module dtale.global_state)


      


      	cleanup_datasets() (in module dtale.views)


      	clear_reaper() (dtale.app.DtaleFlask method)


      	clear_store() (dtale.global_state.DefaultStore method)


      	clustergram_builder() (in module dtale.dash_application.charts)


      	collapse_btn_text() (in module dtale.dash_application.layout.layout)


      	colorscale_input_style() (in module dtale.dash_application.layout.layout)


      	ColumnAnalysis (class in dtale.column_analysis)


      	ColumnBuilder (class in dtale.column_builders)


      	ColumnFilter (class in dtale.column_filters)


      	ColumnReplacement (class in dtale.column_replacements)


      	combine_inputs() (in module dtale.dash_application.drilldown_modal)


      	CombineData (class in dtale.combine_data)


      	Component (class in dtale.gage_rnr)


      	compute_aggs() (in module dtale.charts.utils)


      	ConcatenateColumnBuilder (class in dtale.column_builders)


      	contains() (dtale.global_state.DefaultStore method)


      	contains_route() (in module dtale.app)


      	context_variables (dtale.global_state.DtaleInstance attribute)


      	convert_date_val_to_date() (in module dtale.charts.utils)


      	convert_name_to_url_path() (in module dtale.global_state)


      	convert_xarray_to_dataset() (in module dtale.views)


      	coord_type() (in module dtale.utils)


      	covid() (in module dtale.datasets)


      	cpg_chunker() (in module dtale.dash_application.charts)


      	CumsumColumnBuilder (class in dtale.column_builders)


      	custom_module_loader() (in module dtale.cli.loaders)
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      	data (dtale.global_state.DtaleInstance attribute)

      
        	(dtale.views.DtaleData attribute)
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dtale.charts package


Submodules



dtale.charts.utils module


	
dtale.charts.utils.build_agg_data(df, x, y, inputs, agg, z=None, group_col=None, animate_by=None, extended_aggregation=[])[source]

	Builds aggregated data when an aggregation (sum, mean, max, min…) is selected from the front-end.


	Parameters

	
	df (pandas.DataFrame [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html#pandas.DataFrame]) – dataframe that contains data for chart


	x (str [https://docs.python.org/3/library/stdtypes.html#str]) – column to use for the X-Axis


	y (list of str) – columns to use for the Y-Axes


	inputs (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – additional chart configurations (chart_type, group, rolling_win, rolling_comp…)


	agg (str [https://docs.python.org/3/library/stdtypes.html#str]) – points to a specific function that can be applied to
:func: pandas.core.groupby.DataFrameGroupBy.  Possible values are: count, first, last mean,
median, min, max, std, var, mad, prod, sum


	z (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – column to use for the Z-Axis


	group_col (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – column to use for grouping


	animate_by (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – column to use for break up data into frames for animation


	extended_aggregation (list [https://docs.python.org/3/library/stdtypes.html#list], optional) – list of configurations that point to a specific function that can be applied to
:func: pandas.core.groupby.DataFrameGroupBy.  Possible values are: count, first, last mean,
median, min, max, std, var, mad, prod, sum






	Returns

	dataframe of aggregated data



	Return type

	pandas.DataFrame [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html#pandas.DataFrame]










	
dtale.charts.utils.build_aggs(y, z=None, agg=None, extended_aggregation=[])[source]

	




	
dtale.charts.utils.build_base_chart(raw_data, x, y, group_col=None, group_type=None, group_val=None, bins_val=None, bin_type=None, agg=None, extended_aggregation=[], allow_duplicates=False, return_raw=False, unlimited_data=False, animate_by=None, cleaners=[], **kwargs)[source]

	Helper function to return data for ‘chart-data’ & ‘correlations-ts’ endpoints.  Will return a dictionary of
dictionaries (one for each series) which contain the data for the x & y axes of the chart as well as the minimum &
maximum of all the series for the y-axis.  If there is only one series (no group_col specified) the only key in the
dictionary of series data will be ‘all’ otherwise the keys will be the values of the groups.


	Parameters

	
	raw_data (pandas.DataFrame [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html#pandas.DataFrame]) – dataframe to be used for chart


	x (str [https://docs.python.org/3/library/stdtypes.html#str]) – column to be used as x-axis of chart


	y (list of strings) – column to be used as y-axis of chart


	group (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – comma-separated string of columns to group chart data by


	agg (list [https://docs.python.org/3/library/stdtypes.html#list], optional) – points to a specific function that can be applied to
:func: pandas.core.groupby.DataFrameGroupBy.  Possible values are: count, first, last mean,
median, min, max, std, var, mad, prod, sum


	extended_aggregation – list of configurations that point to a specific function that can be applied to
:func: pandas.core.groupby.DataFrameGroupBy.  Possible values are: count, first, last mean,
median, min, max, std, var, mad, prod, sum


	allow_duplicates (bool [https://docs.python.org/3/library/functions.html#bool], optional) – flag to allow duplicates to be ignored (usually for scatter plots)






	Returns

	dict










	
dtale.charts.utils.build_final_cols(y, z, agg, extended_aggregation)[source]

	




	
dtale.charts.utils.build_formatters(df, nan_display=None)[source]

	Helper around dtale.utils.grid_formatters() that will build a formatter for the data being fed into a chart as
well as a formatter for the min/max values for each column used in the chart data.


	Parameters

	df (pandas.DataFrame [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html#pandas.DataFrame]) – dataframe which contains column names and data types for formatters



	Returns

	json formatters for chart data and min/max values for each column used in the chart



	Return type

	(dtale.utils.JSONFormatter, dtale.utils.JSONFormatter)










	
dtale.charts.utils.build_group_inputs_filter(df, group_inputs)[source]

	




	
dtale.charts.utils.check_all_nan(df, cols=None)[source]

	Checker function to test whether all data within a column of a dataframe is numpy.nan


	Parameters

	
	df (pandas.DataFrame [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html#pandas.DataFrame]) – dataframe whose data needs to be checked


	cols (list of str) – columns to test






	Raises

	Exception [https://docs.python.org/3/library/exceptions.html#Exception] – if all data within a column is numpy.nan










	
dtale.charts.utils.check_exceptions(df, allow_duplicates, unlimited_data=False, data_limit=15000, limit_msg='Dataset exceeds {} records, cannot render. Please apply filter...', dupes_msg="The grouping [{}] contains duplicates, please specify group or additional filtering or select 'No Aggregation' from Aggregation drop-down.")[source]

	
	Checker function to test the output of any chart aggregations to see if it is one of the following:

	
	too large to be rendered by web client


	contains duplicate data points which can’t be rendered (ex: multiple points for a single point on the x-axis
of a bar chart within the same series)









	Parameters

	
	df (pandas.DataFrame [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html#pandas.DataFrame]) – dataframe whose data needs to be checked


	allow_duplicates (bool [https://docs.python.org/3/library/functions.html#bool]) – flag to allow duplicates to be ignored (usually for scatter plots)


	data_limit (int [https://docs.python.org/3/library/functions.html#int], optional) – maximum rows allowed for chart rendering (default: 15,000)


	limit_msg (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – error message template






	Raises

	Exception [https://docs.python.org/3/library/exceptions.html#Exception] – if any failure condition is met










	
dtale.charts.utils.compute_aggs(df, groups, aggs, idx_cols, group_col)[source]

	




	
dtale.charts.utils.convert_date_val_to_date(group_val)[source]

	




	
dtale.charts.utils.date_freq_handler(df)[source]

	This returns a column definition handler which returns a series based on the specs from the front-end.
Column definitions can be a column name ‘Col1’ or a column name with a frequency ‘Col1|M’ for
columns which are of type datetime.


	Example

	Col1 -> returns series for Col1
Col1|M -> returns series for Col1 in monthly format with name ‘Col1|M’



	Parameters

	df (pandas.DataFrame [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html#pandas.DataFrame]) – dataframe whose data needs to be checked



	Returns

	handler function



	Return type

	func










	
dtale.charts.utils.find_group_vals(df, group_cols)[source]

	




	
dtale.charts.utils.get_mapbox_token()[source]

	




	
dtale.charts.utils.group_filter_handler(col_def, group_val, group_classifier)[source]

	




	
dtale.charts.utils.parse_final_col(final_col)[source]

	




	
dtale.charts.utils.retrieve_chart_data(df, *args, **kwargs)[source]

	Retrieves data from a dataframe for x, y, z & group inputs complete with date frequency
formatting (dtale.charts.utils.date_freq_handler()) if specified


	Parameters

	
	df (pandas.DataFrame [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html#pandas.DataFrame]) – dataframe that contains data for chart


	args (iterable of str) – columns to use






	Returns

	dataframe of data required for chart construction



	Return type

	pandas.DataFrame [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html#pandas.DataFrame]










	
dtale.charts.utils.set_mapbox_token(token)[source]

	




	
dtale.charts.utils.valid_chart(chart_type=None, x=None, y=None, z=None, **inputs)[source]

	Helper function to determine based on inputs (chart_type, x, y, z…) whether a chart can be build or not.
For example, charts must have an x & y value and for 3-dimensional charts they must have a Z-Axis as well.


	Parameters

	
	chart_type (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – type of chart to build (line, bar, scatter, pie, heatmap, wordcloud, 3dscatter, surface)


	x (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – column to use for the X-Axis


	y (list of str, optional) – columns to use for the Y-Axes


	z (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – column to use for the Z-Axis


	inputs – keyword arguments containing






	Returns

	True if executed from test, False otherwise



	Return type

	bool [https://docs.python.org/3/library/functions.html#bool]










	
dtale.charts.utils.weekday_tick_handler(col_data, col)[source]

	Output handler for datetime data which needs to be returned as weekdays.  If the column definition ends with ‘|WD’
then the integer values in ‘data’ will be mapped to their standard weekday test (Mon, Tues, Wed, Thur, Fri, Sat,
Sun)


	Parameters

	
	col_data (list [https://docs.python.org/3/library/stdtypes.html#list]) – iterable of values within column


	col (str [https://docs.python.org/3/library/stdtypes.html#str]) – column definition






	Returns

	formatted column data



	Return type

	list [https://docs.python.org/3/library/stdtypes.html#list]











Module contents





          

      

      

    

  

    
      
          
            
  
dtale.cli.loaders package


Submodules



dtale.cli.loaders.arctic_loader module


	
dtale.cli.loaders.arctic_loader.find_loader(kwargs)[source]

	Arctic implementation of data loader which will return a function if any of the
click options based on LOADER_KEY & LOADER_PROPS have been used, otherwise return None


	Parameters

	kwargs – Optional keyword arguments to be passed from click



	Returns

	data loader function for arctic implementation










	
dtale.cli.loaders.arctic_loader.loader_func(**kwargs)[source]

	




	
dtale.cli.loaders.arctic_loader.logger = <Logger dtale.cli.loaders.arctic_loader (INFO)>

	IMPORTANT!!! This global variable is required for building any customized CLI loader.
When find loaders on startup it will search for any modules containing the global variable LOADER_KEY.






	
dtale.cli.loaders.arctic_loader.show_loader(**kwargs)[source]

	





dtale.cli.loaders.csv_loader module


	
dtale.cli.loaders.csv_loader.find_loader(kwargs)[source]

	CSV implementation of data loader which will return a function if any of the
click options based on LOADER_KEY & LOADER_PROPS have been used, otherwise return None


	Parameters

	kwargs – Optional keyword arguments to be passed from click



	Returns

	data loader function for CSV implementation










	
dtale.cli.loaders.csv_loader.loader_func(**kwargs)[source]

	




	
dtale.cli.loaders.csv_loader.show_loader(**kwargs)[source]

	





dtale.cli.loaders.excel_loader module


	
dtale.cli.loaders.excel_loader.find_loader(kwargs)[source]

	Excel implementation of data loader which will return a function if any of the
click options based on LOADER_KEY & LOADER_PROPS have been used, otherwise return None


	Parameters

	kwargs – Optional keyword arguments to be passed from click



	Returns

	data loader function for CSV implementation










	
dtale.cli.loaders.excel_loader.load_file(sheet_name=None, **kwargs)[source]

	




	
dtale.cli.loaders.excel_loader.loader_func(**kwargs)[source]

	




	
dtale.cli.loaders.excel_loader.show_loader(**kwargs)[source]

	





dtale.cli.loaders.json_loader module


	
dtale.cli.loaders.json_loader.find_loader(kwargs)[source]

	JSON implementation of data loader which will return a function if any of the
click options based on LOADER_KEY & LOADER_PROPS have been used, otherwise return None


	Parameters

	kwargs – Optional keyword arguments to be passed from click



	Returns

	data loader function for JSON implementation










	
dtale.cli.loaders.json_loader.is_pandas1()[source]

	




	
dtale.cli.loaders.json_loader.loader_func(**kwargs)[source]

	




	
dtale.cli.loaders.json_loader.show_loader(**kwargs)[source]

	





dtale.cli.loaders.parquet_loader module


	
dtale.cli.loaders.parquet_loader.find_loader(kwargs)[source]

	JSON implementation of data loader which will return a function if any of the
click options based on LOADER_KEY & LOADER_PROPS have been used, otherwise return None


	Parameters

	kwargs – Optional keyword arguments to be passed from click



	Returns

	data loader function for Parquet implementation










	
dtale.cli.loaders.parquet_loader.loader_func(**kwargs)[source]

	




	
dtale.cli.loaders.parquet_loader.show_loader(**kwargs)[source]

	





dtale.cli.loaders.r_loader module


	
dtale.cli.loaders.r_loader.find_loader(kwargs)[source]

	R dataset implementation of data loader which will return a function if any of the
click options based on LOADER_KEY & LOADER_PROPS have been used, otherwise return None


	Parameters

	kwargs – Optional keyword arguments to be passed from click



	Returns

	data loader function for R dataset implementation










	
dtale.cli.loaders.r_loader.loader_func(**kwargs)[source]

	




	
dtale.cli.loaders.r_loader.show_loader(**kwargs)[source]

	





dtale.cli.loaders.sqlite_loader module


	
dtale.cli.loaders.sqlite_loader.find_loader(kwargs)[source]

	SQLite implementation of data loader which will return a function if any of the
click options based on LOADER_KEY & LOADER_PROPS have been used, otherwise return None


	Parameters

	kwargs – Optional keyword arguments to be passed from click



	Returns

	data loader function for SQLite implementation










	
dtale.cli.loaders.sqlite_loader.loader_func(**kwargs)[source]

	




	
dtale.cli.loaders.sqlite_loader.show_loader(**kwargs)[source]

	





Module contents


	
dtale.cli.loaders.build_custom_module_loader_args(fname, path)[source]

	




	
dtale.cli.loaders.build_loaders()[source]

	Utility function executed at runtime to load dynamic CLI options from the environment variable, DTALE_CLI_LOADERS.
You either override one of the two default loader configurations, arctic or csv, or create a brand new
configuration which can be referenced from the command line.






	
dtale.cli.loaders.check_loaders(kwargs)[source]

	Utility function to find which CLI loader is being used based on the click options/flags provided from the
command line






	
dtale.cli.loaders.custom_module_loader()[source]

	Utility function for using different module loaders based on python version:
* dtale.cli.loaders.get_py35_loader()
* dtale.cli.loaders.get_py33_loader()
* dtale.cli.loaders.get_py2_loader()






	
dtale.cli.loaders.get_py2_loader(fname, path)[source]

	Utility function for loading dynamic modules (CLI configurations) when python_version < 3






	
dtale.cli.loaders.get_py33_loader(fname, path)[source]

	Utility function for loading dynamic modules (CLI configurations) when python_version in (3.3, 3.4)






	
dtale.cli.loaders.get_py35_loader(fname, path)[source]

	Utility function for loading dynamic modules (CLI configurations) when python_version >= 3.5






	
dtale.cli.loaders.setup_loader_options()[source]

	Utility function executed at runtime to find dynamic CLI options as well as the defaults and create their
click decorators to keyword arguments will be processed accordingly.






	
dtale.cli.loaders.unsupported_python_version(version_tuple)[source]

	







          

      

      

    

  

    
      
          
            
  
dtale.cli package


Subpackages



	dtale.cli.loaders package
	Submodules

	dtale.cli.loaders.arctic_loader module

	dtale.cli.loaders.csv_loader module

	dtale.cli.loaders.excel_loader module

	dtale.cli.loaders.json_loader module

	dtale.cli.loaders.parquet_loader module

	dtale.cli.loaders.r_loader module

	dtale.cli.loaders.sqlite_loader module

	Module contents











Submodules



dtale.cli.clickutils module


	
dtale.cli.clickutils.get_args(click_wrapper)

	Retrieves arguments being passed in from the command-line and applying them to a click command


	Parameters

	click_wrapper – click context



	Returns

	list of arguments



	Return type

	list [https://docs.python.org/3/library/stdtypes.html#list]










	
dtale.cli.clickutils.get_loader_options(key, properties, options)

	Filters dictionary of click parameters for ones which start with a certain prefix


	Parameters

	
	key (str [https://docs.python.org/3/library/stdtypes.html#str]) – click option prefix


	properties (list of str) – sub-properties of the click command key


	options (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – click options






	Returns

	dictionary of click options with start with key



	Return type

	dict [https://docs.python.org/3/library/stdtypes.html#dict]










	
dtale.cli.clickutils.get_log_options(options)

	Click logging options (logfile, log_level, verbose)






	
dtale.cli.clickutils.get_named_options(names, options)

	Filters click options for options in a specific subset of names






	
dtale.cli.clickutils.handle_path(path, kwargs, resp_handler=<function handle_str_content>)

	




	
dtale.cli.clickutils.handle_str_content(resp)

	




	
dtale.cli.clickutils.is_url(path)

	




	
dtale.cli.clickutils.loader_options(key, params)

	Builds a decorator which will append a list of click parameters based on
a combination of prefix & parameter name

loader_options(‘foo’, [‘bar’, ‘baz’]) => click.option(’–foo-bar’), click.option(’–foo-baz’)


	Parameters

	
	key (str [https://docs.python.org/3/library/stdtypes.html#str]) – parameter prefix


	params (list [https://docs.python.org/3/library/stdtypes.html#list]) – parameters names






	Returns

	filter



	Return type

	func










	
dtale.cli.clickutils.loader_prop_keys(prop_cfgs)

	




	
dtale.cli.clickutils.retrieve_meta_info_and_version(name)

	Retrieves meta information and versioning of specific package name






	
dtale.cli.clickutils.run(click_wrapper)

	Wrapper function for executing click commands and handling exceptions produced from
click commands with versioning boilerplate


	Parameters

	click_wrapper – click context










	
dtale.cli.clickutils.setup_logging(logfile, log_level, verbose=False)

	Utility method for setting up logging configuration


	Parameters

	
	logfile (str [https://docs.python.org/3/library/stdtypes.html#str]) – location of D-Tale logs


	log_level (str [https://docs.python.org/3/library/stdtypes.html#str], options are debug, info, warning, error or, critical) – D-Tale’s implementation of standard logging levels


	verbose (bool [https://docs.python.org/3/library/functions.html#bool], optional) – turns on verbose logging, defaults to False






	Returns

	











dtale.cli.script module


	
dtale.cli.script.validate_allow_cell_edits(ctx, param, value)

	





dtale.cli.streamlit_script module



Module contents





          

      

      

    

  

    
      
          
            
  
dtale.dash_application.components package


Submodules



dtale.dash_application.components.Wordcloud module


	
class dtale.dash_application.components.Wordcloud.Wordcloud(id=required, data=undefined, y=undefined, group=undefined, height=undefined, **kwargs)[source]

	Bases: dash.development.base_component.Component

A Wordcloud component.
Wordcloud is a wrapper component for react-wordcloud usage by dash.
It takes a property, data, containing a series of words and a series of weights and displays a wordcloud
or group of wordclouds depending on whether a group value has been specified.

Keyword arguments:
- id (string; required): The ID used to identify this component in Dash callbacks.
- data (dict; optional): Server-side data containing words “data[group].x” and weights “data[group][y-prop]”.
- y (list of strings; optional): List of properties to use as weights.
- group (list of strings; optional): List of properties to use as groups.
- height (number; default 400): Height of wordcloud in pixels (default: 400).







Module contents


	
class dtale.dash_application.components.Wordcloud(id=required, data=undefined, y=undefined, group=undefined, height=undefined, **kwargs)[source]

	Bases: dash.development.base_component.Component

A Wordcloud component.
Wordcloud is a wrapper component for react-wordcloud usage by dash.
It takes a property, data, containing a series of words and a series of weights and displays a wordcloud
or group of wordclouds depending on whether a group value has been specified.

Keyword arguments:
- id (string; required): The ID used to identify this component in Dash callbacks.
- data (dict; optional): Server-side data containing words “data[group].x” and weights “data[group][y-prop]”.
- y (list of strings; optional): List of properties to use as weights.
- group (list of strings; optional): List of properties to use as groups.
- height (number; default 400): Height of wordcloud in pixels (default: 400).









          

      

      

    

  

    
      
          
            
  
dtale.dash_application.layout package


Submodules



dtale.dash_application.layout.layout module


	
dtale.dash_application.layout.layout.animate_styles(df, **inputs)[source]

	




	
dtale.dash_application.layout.layout.auto_load_msg()[source]

	




	
dtale.dash_application.layout.layout.bar_input_style(**inputs)[source]

	Sets display CSS property for bar chart inputs






	
dtale.dash_application.layout.layout.base_layout(app_root, **kwargs)[source]

	Base layout to be returned by dtale.dash_application.views.DtaleDash.interpolate_index()


	Parameters

	kwargs (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – Optional keyword arguments to be passed to ‘dash.Dash.interplolate_index’



	Returns

	HTML



	Return type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
dtale.dash_application.layout.layout.bin_type_msg()[source]

	




	
dtale.dash_application.layout.layout.build_candlestick_options(df, cs_x=None, cs_open=None, cs_close=None, cs_high=None, cs_low=None)[source]

	




	
dtale.dash_application.layout.layout.build_error(error, tb)[source]

	Returns error/traceback information in standard component with styling


	Parameters

	
	error (str [https://docs.python.org/3/library/stdtypes.html#str]) – execption message


	tb (str [https://docs.python.org/3/library/stdtypes.html#str]) – tracebackF






	Returns

	error component



	Return type

	dash_html_components.Div [https://dash-docs.herokuapp.com/dash-html-components/div]










	
dtale.dash_application.layout.layout.build_funnel_inputs(inputs, df, group_options)[source]

	




	
dtale.dash_application.layout.layout.build_group_val_options(df, group_cols)[source]

	




	
dtale.dash_application.layout.layout.build_img_src(proj, img_type='projections')[source]

	




	
dtale.dash_application.layout.layout.build_input_options(df, extended_aggregation=[], **inputs)[source]

	Builds dropdown options for (X, Y, Z, Group, Barsort & Y-Axis Ranges) with filtering based on currently selected
values for the following inputs: x, y, z, group.






	
dtale.dash_application.layout.layout.build_label_value_inputs(prop, inputs, df, group_options, additional_inputs=[], multi_value=False, all_option=False)[source]

	




	
dtale.dash_application.layout.layout.build_label_value_options(df, selected_value=None, selected_label=None, all_value=False)[source]

	




	
dtale.dash_application.layout.layout.build_label_value_store(prop, inputs)[source]

	




	
dtale.dash_application.layout.layout.build_loc_mode_hover(loc_mode)[source]

	




	
dtale.dash_application.layout.layout.build_loc_mode_hover_children(loc_mode)[source]

	




	
dtale.dash_application.layout.layout.build_map_options(df, type='choropleth', loc=None, lat=None, lon=None, map_val=None)[source]

	




	
dtale.dash_application.layout.layout.build_map_type_tabs(map_type)[source]

	




	
dtale.dash_application.layout.layout.build_mapbox_style_options()[source]

	




	
dtale.dash_application.layout.layout.build_mapbox_token_children()[source]

	




	
dtale.dash_application.layout.layout.build_mapbox_token_hover()[source]

	




	
dtale.dash_application.layout.layout.build_proj_hover(proj)[source]

	




	
dtale.dash_application.layout.layout.build_proj_hover_children(proj)[source]

	




	
dtale.dash_application.layout.layout.build_slider_counts(df, data_id, query_value)[source]

	




	
dtale.dash_application.layout.layout.charts_layout(df, settings, **inputs)[source]

	Builds main dash inputs with dropdown options populated with the columns of the dataframe associated with the
page. Inputs included are: chart tabs, query, x, y, z, group, aggregation, rolling window/computation,
chart per group toggle, bar sort, bar mode, y-axis range editors


	Parameters

	
	df (pandas.DataFrame [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html#pandas.DataFrame]) – dataframe to drive the charts built on page


	settings – global settings associated with this dataframe (contains properties like “query”)






	Returns

	dash markup










	
dtale.dash_application.layout.layout.collapse_btn_text(is_open, label)[source]

	




	
dtale.dash_application.layout.layout.colorscale_input_style(**inputs)[source]

	




	
dtale.dash_application.layout.layout.get_group_types(inputs, group_cols=None)[source]

	




	
dtale.dash_application.layout.layout.get_yaxis_scale_tabs()[source]

	




	
dtale.dash_application.layout.layout.get_yaxis_type_tabs(y)[source]

	




	
dtale.dash_application.layout.layout.load_type_msg()[source]

	




	
dtale.dash_application.layout.layout.loc_mode_info()[source]

	




	
dtale.dash_application.layout.layout.lock_zoom_style(chart_type)[source]

	




	
dtale.dash_application.layout.layout.main_inputs_and_group_val_display(inputs)[source]

	




	
dtale.dash_application.layout.layout.show_chart_per_group(**inputs)[source]

	Boolean function to determine whether “Chart Per Group” toggle should be displayed or not






	
dtale.dash_application.layout.layout.show_chart_per_y(**inputs)[source]

	Boolean function to determine whether “Chart Per Y-Axis” toggle should be displayed or not






	
dtale.dash_application.layout.layout.show_input_handler(chart_type)[source]

	




	
dtale.dash_application.layout.layout.show_yaxis_ranges(**inputs)[source]

	Boolean function to determine whether “Y-Axis Range” inputs should be displayed or not






	
dtale.dash_application.layout.layout.test_plotly_version(version_num)[source]

	




	
dtale.dash_application.layout.layout.update_label_for_freq_and_agg(val)[source]

	
	Formats sub-values contained within ‘val’ to display date frequencies & aggregatioms if included.

	
	(val=[‘a’, ‘b’, ‘c’]) => ‘a, b, c’


	(val=[‘a|H’, ‘b|mean’, ‘c’]) => ‘a (Hour), Mean of b, c’














dtale.dash_application.layout.utils module


	
dtale.dash_application.layout.utils.build_cols(cols, dtypes)[source]

	Helper function to add additional column entries for columns of type datetime so that users can make use of
different frequencies of dates.  For example, hour, weekday, month, quarter, year


	Parameters

	
	cols (list of strings) – columns in dataframe


	dtypes (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – datatypes of columns in dataframe






	Returns

	generator or columns + any additional (datetime column + frequency) options










	
dtale.dash_application.layout.utils.build_drilldown_modal(idx)[source]

	




	
dtale.dash_application.layout.utils.build_hoverable(content, hoverable_content, hover_class='map-types', top='50%', additional_classes='')[source]

	




	
dtale.dash_application.layout.utils.build_input(label, input, className='col-auto', label_class='input-group-addon', **kwargs)[source]

	Helper function to build a standard label/input component in dash.


	Parameters

	
	label (str [https://docs.python.org/3/library/stdtypes.html#str]) – name of the input you are displaying


	input – dash component for storing state


	className (str [https://docs.python.org/3/library/stdtypes.html#str]) – style class to be applied to encapsulating div


	kwargs (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – Optional keyword arguments to be applied to encapsulating div (style, title, id…)






	Returns

	dash components for label/input



	Return type

	dash_html_components.Div [https://dash-docs.herokuapp.com/dash-html-components/div]










	
dtale.dash_application.layout.utils.build_option(value, label=None)[source]

	Returns value/label inputs in a dictionary for use in
dash_core_components.Dropdown [https://dash-docs.herokuapp.com/dash-core-components/Dropdown]






	
dtale.dash_application.layout.utils.build_selections(*args)[source]

	simple helper function to build a single level list of values based on variable number of inputs which could be
equal to None.






	
dtale.dash_application.layout.utils.build_tab(label, value, additional_style=None, **kwargs)[source]

	Builds a dash_core_components.Tab [https://dash-docs.herokuapp.com/dash-core-components/tab] with standard styling settings.






	
dtale.dash_application.layout.utils.graph_wrapper(modal=False, export=False, **kwargs)[source]

	




	
dtale.dash_application.layout.utils.reset_charts()[source]

	




	
dtale.dash_application.layout.utils.show_style(show, display_style='block')[source]
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Submodules



dtale.dash_application.charts module


	
dtale.dash_application.charts.bar_builder(data, x, y, axes_builder, wrapper, cpg=False, cpy=False, barmode='group', barsort=None, top_bars=None, agg=None, extended_aggregation=[], **kwargs)

	Builder function for plotly.graph_objs.Surface [https://plot.ly/python-api-reference/generated/plotly.graph_objs.Surface.html]


	Parameters

	
	data (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – raw data to be represented within surface chart


	x (str [https://docs.python.org/3/library/stdtypes.html#str]) – column to use for the X-Axis


	y (list of str) – columns to use for the Y-Axes


	axes_builder (func) – function for building axis configurations


	wrapper (func) – wrapper function returned by dtale.charts.utils.chart_wrapper()


	group (list of str or str [https://docs.python.org/3/library/stdtypes.html#str]) – column(s) to use for grouping


	agg (str [https://docs.python.org/3/library/stdtypes.html#str]) – points to a specific function that can be applied to
:func: pandas.core.groupby.DataFrameGroupBy.  Possible values are: count, first, last mean,
median, min, max, std, var, mad, prod, sum






	Returns

	surface chart



	Return type

	plotly.graph_objs.Surface [https://plot.ly/python-api-reference/generated/plotly.graph_objs.Surface.html]










	
dtale.dash_application.charts.bar_code_builder(data, x, y, axes_builder, cpg=False, cpy=False, barmode='group', barsort=None, top_bars=None, agg=None, **kwargs)

	




	
dtale.dash_application.charts.build_axes(chart_data, x, axis_inputs, z=None, scale='linear', data_id=None)

	Returns helper function for building axis configurations against a specific y-axis.


	Parameters

	
	chart_data (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – the data configuration to be passed into the plotly chart


	x (str [https://docs.python.org/3/library/stdtypes.html#str]) – column to be used as x-axis of chart


	axis_inputs (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – current settings for y-axis limits


	z (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – column to use for the Z-Axis


	agg (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – specific aggregation that can be applied to y or z axes.  Possible values are: count, first, last mean,
median, min, max, std, var, mad, prod, sum.  This is included in label of axis it is being applied to.


	scale (str [https://docs.python.org/3/library/stdtypes.html#str]) – how to scale the y-axis.  Options are linear or logrithmic.






	Returns

	handler function to be applied against each y-axis used in chart



	Return type

	func










	
dtale.dash_application.charts.build_chart(data_id=None, data=None, **inputs)

	
	Factory method that forks off into the different chart building methods (heatmaps are handled separately)

	
	line


	bar


	scatter


	pie


	wordcloud


	3D scatter


	surface


	maps (choropleth, scattergeo, mapbox)


	candlestick


	treemap


	funnel


	clustergram









	Parameters

	
	data_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – identifier of data to build axis configurations against


	inputs – Optional keyword arguments containing the following information:
- x: column to be used as x-axis of chart
- y: column to be used as y-axis of chart
- z: column to use for the Z-Axis
- agg: points to a specific function that can be applied to :func: pandas.core.groupby.DataFrameGroupBy






	Returns

	plotly chart object(s)



	Return type

	type of (dash_core_components.Graph [https://dash-docs.herokuapp.com/dash-core-components/graph], dict)










	
dtale.dash_application.charts.build_choropleth(inputs, raw_data, layout)

	




	
dtale.dash_application.charts.build_colorscale(colorscale)

	




	
dtale.dash_application.charts.build_figure_data(data_id, chart_type=None, query=None, x=None, y=None, z=None, group=None, group_type=None, group_val=None, bins_val=None, bin_type=None, agg=None, window=None, rolling_comp=None, animate_by=None, data=None, extended_aggregation=[], cleaners=[], **kwargs)

	Builds chart figure data for loading into dash:dash_core_components.Graph <dash-core-components/graph> components


	Parameters

	
	data_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – integer string identifier for a D-Tale process’s data


	chart_type (str [https://docs.python.org/3/library/stdtypes.html#str]) – type of chart (line, bar, pie, scatter…)


	query (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – pandas dataframe query string


	x (str [https://docs.python.org/3/library/stdtypes.html#str]) – column to use for the X-Axis


	y (list of str) – columns to use for the Y-Axes


	z (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – column to use for the Z-Axis


	group (list of str or str [https://docs.python.org/3/library/stdtypes.html#str], optional) – column(s) to use for grouping


	agg (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – specific aggregation that can be applied to y or z axes.  Possible values are: count, first, last mean,
median, min, max, std, var, mad, prod, sum.  This is included in label of axis it is being applied to.


	window (int [https://docs.python.org/3/library/functions.html#int], optional) – number of days to include in rolling aggregations


	rolling_comp (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – computation to use in rolling aggregations


	kwargs (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – optional keyword arguments, here in case invalid arguments are passed to this function






	Returns

	dictionary of series data, min/max ranges of columns used in chart



	Return type

	dict [https://docs.python.org/3/library/stdtypes.html#dict]










	
dtale.dash_application.charts.build_frames(data, frame_builder)

	




	
dtale.dash_application.charts.build_grouped_bars_with_multi_yaxis(series_cfgs, y)

	This generator is a hack for the lack of support plotly has for sorting
plotly.graph_objs.Bar [https://plot.ly/python-api-reference/generated/plotly.graph_objs.Bar.html] charts by an axis other than ‘y’.  This
also helps with issues around displaying multiple y-axis.


	Parameters

	
	series_cfgs (list of dict) – configurations for all the series within a bar chart


	y (list of str) – columns to use for the Y-Axes






	Returns

	updated series configurations



	Type

	generator










	
dtale.dash_application.charts.build_layout(cfg)

	Wrapper function for plotly.graph_objs.Layout [https://plot.ly/python-api-reference/generated/plotly.graph_objs.Layout.html]


	Parameters

	cfg (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – layout configuration



	Returns

	layout object



	Return type

	plotly.graph_objs.Layout [https://plot.ly/python-api-reference/generated/plotly.graph_objs.Layout.html]










	
dtale.dash_application.charts.build_line_cfg(series)

	




	
dtale.dash_application.charts.build_map_frames(data, animate_by, frame_builder)

	




	
dtale.dash_application.charts.build_mapbox(inputs, raw_data, layout)

	




	
dtale.dash_application.charts.build_raw_chart(data_id=None, **inputs)

	
	Factory method that forks off into the different chart building methods

	
	heatmap


	line


	bar


	scatter


	pie


	3D scatter


	surface









	Parameters

	
	data_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – identifier of data to build axis configurations against


	inputs – Optional keyword arguments containing the following information:
- x: column to be used as x-axis of chart
- y: column to be used as y-axis of chart
- z: column to use for the Z-Axis
- agg: points to a specific function that can be applied to :func: pandas.core.groupby.DataFrameGroupBy






	Returns

	plotly chart object(s)



	Return type

	type of (dash_core_components.Graph [https://dash-docs.herokuapp.com/dash-core-components/graph], dict)










	
dtale.dash_application.charts.build_raw_figure_data(data_id, chart_type=None, query=None, x=None, y=None, z=None, group=None, agg=None, window=None, rolling_comp=None, extended_aggregation=[], **kwargs)

	Returns a pandas.DataFrame [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html#pandas.DataFrame] of data used within chart configuration


	Parameters

	
	data_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – integer string identifier for a D-Tale process’s data


	chart_type (str [https://docs.python.org/3/library/stdtypes.html#str]) – type of chart (line, bar, pie, scatter…)


	query (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – pandas dataframe query string


	x (str [https://docs.python.org/3/library/stdtypes.html#str]) – column to use for the X-Axis


	y (list of str) – columns to use for the Y-Axes


	z (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – column to use for the Z-Axis


	group (list of str or str [https://docs.python.org/3/library/stdtypes.html#str], optional) – column(s) to use for grouping


	agg (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – specific aggregation that can be applied to y or z axes.  Possible values are: count, first, last mean,
median, min, max, std, var, mad, prod, sum.  This is included in label of axis it is being applied to.


	window (int [https://docs.python.org/3/library/functions.html#int], optional) – number of days to include in rolling aggregations


	rolling_comp (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – computation to use in rolling aggregations


	kwargs (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – optional keyword arguments, here in case invalid arguments are passed to this function






	Returns

	dataframe of all data used in chart



	Return type

	pandas.DataFrame [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html#pandas.DataFrame]










	
dtale.dash_application.charts.build_scatter_layout(axes, z)

	




	
dtale.dash_application.charts.build_scatter_marker(series, z, colorscale=None)

	




	
dtale.dash_application.charts.build_scatter_trendline(x, y, trendline, data_id, x_col, y_col)

	




	
dtale.dash_application.charts.build_scattergeo(inputs, raw_data, layout)

	




	
dtale.dash_application.charts.build_series_name(y, chart_per_group=False)

	
	Builds a helper function to build a name for a series in a chart.

	
	(y=’a,b,c’, chart_per_group=False, sub_y=’a’, group=’d’) => ‘d/a’


	(y=’a,b,c’, chart_per_group=True, sub_y=’a’, group=’d’) => ‘a’


	(y=’a,b,c’, chart_per_group=False, sub_y=’a’, group=’all’) => ‘a’









	Parameters

	
	y (list of str) – columns to use for the Y-Axes


	chart_per_group (bool [https://docs.python.org/3/library/functions.html#bool]) – True if charts are split by groups, False if all are contained within one chart






	Returns

	helper function for building series names based off y-axis & group values



	Return type

	func










	
dtale.dash_application.charts.build_spaced_ticks(ticktext, mode='auto')

	plotly/dash doesn’t have particularly good tick position handling so in order to handle this on our end we’ll take
the list of tick labels and depending on how large that list is we’ll build a configuration which will show a
smaller group of ticks evenly spaced.


	Parameters

	ticktext (list [https://docs.python.org/3/library/stdtypes.html#list]) – list of tick labels



	Returns

	tick configuration



	Return type

	dict [https://docs.python.org/3/library/stdtypes.html#dict]










	
dtale.dash_application.charts.build_title(x, y, group=None, z=None)

	
	Helper function to build chart titles based on the inputs for x, y, z, group & aggregation.

	
	(x=’a’, y=’b’) => ‘b by a’


	(x=’a’, y=[‘b’,’c’]) => ‘b, c by a’


	(x=’a’, y=’b’, z=’c’) => ‘b by a weighted by c’


	(x=’a’, y=’b’, group=’d’) => ‘d - b by a’


	(x=’a’, y=’b’, agg=’corr’) => ‘b by a (Correlation)’


	(x=’a’, y=’b’, z=’c’, agg=’sum’) => ‘b by a weighted by c (Sum)’









	Parameters

	
	x (str [https://docs.python.org/3/library/stdtypes.html#str]) – column to use for the X-Axis


	y (list of str) – columns to use for the Y-Axes


	group (list of str or str [https://docs.python.org/3/library/stdtypes.html#str], optional) – column(s) to use for grouping


	z (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – column to use for the Z-Axis


	agg (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – specific aggregation that can be applied to y or z axes.  Possible values are: count, first, last mean,
median, min, max, std, var, mad, prod, sum.  This is included in label of axis it is being applied to.






	Returns

	chart title



	Return type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
dtale.dash_application.charts.candlestick_builder(data_id, export=False, **inputs)

	Builder function for plotly.graph_objs.Candlestick [https://plot.ly/python-api-reference/generated/plotly.graph_objs.Candlestick.html]


	Parameters

	
	data_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – integer string identifier for a D-Tale process’s data


	inputs (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – Optional keyword arguments containing the following information:
- x: column to be used as x-axis of chart
- open: column to be used as open
- close: column to used as close
- high: column to used as high
- low: column to used as low
- agg: points to a specific function that can be applied to :func: pandas.core.groupby.DataFrameGroupBy






	Returns

	candlestick chart



	Return type

	plotly.graph_objs.Candlestick [https://plot.ly/python-api-reference/generated/plotly.graph_objs.Candlestick.html]










	
dtale.dash_application.charts.chart_builder_passthru(chart, group_filter=None)

	




	
dtale.dash_application.charts.chart_url_params(search)

	Builds chart parameters by parsing the query string from main URL


	Parameters

	
	search – URL querystring


	search – str






	Returns

	dictionary of parsed querystring key/values



	Return type

	dict [https://docs.python.org/3/library/stdtypes.html#dict]










	
dtale.dash_application.charts.chart_url_querystring(params, data=None, group_filter=None)

	




	
dtale.dash_application.charts.chart_wrapper(data_id, data, url_params=None)

	Wrapper function which will wrap each plotly/dash chart with a link to view the chart in a separate popup


	Parameters

	
	data_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – identifier of data to build axis configurations against


	data – data generated by dtale.charts.utils.build_chart()


	url_params – parameters to be encoded within popup link






	Returns

	dash components wrapped in div with popup link



	Return type

	dash_html_components.Div [https://dash-docs.herokuapp.com/dash-html-components/div]










	
dtale.dash_application.charts.clustergram_builder(data_id, export=False, **inputs)

	Builder function for dash_bio.Clustergram [https://plot.ly/python-api-reference/generated/dash_bio.Clustergram.html]


	Parameters

	
	data (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – raw data to be represented within surface chart


	x (str [https://docs.python.org/3/library/stdtypes.html#str]) – column to use for the X-Axis


	y (list of str) – columns to use for the Y-Axes


	wrapper (func) – wrapper function returned by dtale.charts.utils.chart_wrapper()


	inputs (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – Optional keyword arguments containing information about which aggregation (if any) has been used






	Returns

	pie chart



	Return type

	plotly.graph_objs.Funnel [https://plot.ly/python-api-reference/generated/plotly.graph_objs.Funnel.html]










	
dtale.dash_application.charts.cpg_chunker(charts, columns=2)

	Helper function to break a list of charts up into rows of two.  If there is only one chart it will only return
one row with the chart occupying the full width.


	Parameters

	
	charts (list of dash_core_components.Groph [https://dash-docs.herokuapp.com/dash-core-components/graph]) – chart objects


	columns (int [https://docs.python.org/3/library/functions.html#int]) – how many columns each row of charts should have (default: 2)






	Returns

	list of rows by columns if more than one chart is input otherwise simply return the chart










	
dtale.dash_application.charts.export_chart(data_id, params)

	




	
dtale.dash_application.charts.export_chart_data(data_id, params)

	




	
dtale.dash_application.charts.export_png(data_id, params)

	




	
dtale.dash_application.charts.funnel_builder(data_id, export=False, **inputs)

	Builder function for plotly.graph_objs.Funnel [https://plot.ly/python-api-reference/generated/plotly.graph_objs.Funnel.html]


	Parameters

	
	data (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – raw data to be represented within surface chart


	x (str [https://docs.python.org/3/library/stdtypes.html#str]) – column to use for the X-Axis


	y (list of str) – columns to use for the Y-Axes


	wrapper (func) – wrapper function returned by dtale.charts.utils.chart_wrapper()


	inputs (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – Optional keyword arguments containing information about which aggregation (if any) has been used






	Returns

	pie chart



	Return type

	plotly.graph_objs.Funnel [https://plot.ly/python-api-reference/generated/plotly.graph_objs.Funnel.html]










	
dtale.dash_application.charts.get_map_props(inputs)

	




	
dtale.dash_application.charts.get_url_parser()

	Returns URL parser based on whether Python 2 or 3 is being used.






	
dtale.dash_application.charts.heatmap_builder(data_id, export=False, **inputs)

	Builder function for plotly.graph_objs.Heatmap [https://plot.ly/python-api-reference/generated/plotly.graph_objs.Heatmap.html]


	Parameters

	
	data_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – integer string identifier for a D-Tale process’s data


	inputs (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – Optional keyword arguments containing the following information:
- x: column to be used as x-axis of chart
- y: column to be used as y-axis of chart
- z: column to use for the z-Axis
- agg: points to a specific function that can be applied to :func: pandas.core.groupby.DataFrameGroupBy






	Returns

	heatmap



	Return type

	plotly.graph_objs.Heatmap [https://plot.ly/python-api-reference/generated/plotly.graph_objs.Heatmap.html]










	
dtale.dash_application.charts.is_bool_axis(data_id, col)

	




	
dtale.dash_application.charts.line_builder(data, x, y, axes_builder, wrapper, cpg=False, cpy=False, **inputs)

	Builder function for plotly.graph_objs.Scatter(mode=’lines’) [https://plot.ly/python-api-reference/generated/plotly.graph_objs.Scatter.html]


	Parameters

	
	data (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – raw data to be represented within line chart


	x (str [https://docs.python.org/3/library/stdtypes.html#str]) – column to use for the X-Axis


	y (list of str) – columns to use for the Y-Axes


	axes_builder (func) – function for building axis configurations


	wrapper (func) – wrapper function returned by dtale.charts.utils.chart_wrapper()


	cpg (bool [https://docs.python.org/3/library/functions.html#bool]) – True if charts are split by groups, False if all are contained within one chart


	cpy (bool [https://docs.python.org/3/library/functions.html#bool]) – True if charts are split by y-axis, False if all are contained within one chart


	inputs (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – Optional keyword arguments containing information about which aggregation (if any) has been used






	Returns

	line chart



	Return type

	plotly.graph_objs.Scatter(mode=’lines’) [https://plot.ly/python-api-reference/generated/plotly.graph_objs.Scatter.html]










	
dtale.dash_application.charts.line_code_builder(data, x, y, axes_builder, **inputs)

	




	
dtale.dash_application.charts.map_builder(data_id, export=False, **inputs)

	




	
dtale.dash_application.charts.map_chart_post_processing(html_str, params)

	




	
dtale.dash_application.charts.parse_group_filter(group_filter)

	




	
dtale.dash_application.charts.pie_builder(data, x, y, wrapper, export=False, **inputs)

	Builder function for plotly.graph_objs.Pie [https://plot.ly/python-api-reference/generated/plotly.graph_objs.Pie.html]


	Parameters

	
	data (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – raw data to be represented within surface chart


	x (str [https://docs.python.org/3/library/stdtypes.html#str]) – column to use for the X-Axis


	y (list of str) – columns to use for the Y-Axes


	wrapper (func) – wrapper function returned by dtale.charts.utils.chart_wrapper()


	inputs (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – Optional keyword arguments containing information about which aggregation (if any) has been used






	Returns

	pie chart



	Return type

	plotly.graph_objs.Pie [https://plot.ly/python-api-reference/generated/plotly.graph_objs.Pie.html]










	
dtale.dash_application.charts.scatter_builder(data, x, y, axes_builder, wrapper, group=None, group_filter=None, z=None, agg=None, animate_by=None, trendline=None, modal=False, colorscale=None, data_id=None, extended_aggregation=[], cpg=False)

	Builder function for plotly.graph_objs.Scatter [https://plot.ly/python-api-reference/generated/plotly.graph_objs.Scatter.html]


	Parameters

	
	data (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – raw data to be represented within scatter chart


	x (str [https://docs.python.org/3/library/stdtypes.html#str]) – column to use for the X-Axis


	y (list of str) – columns to use for the Y-Axes


	axes_builder (func) – function for building axis configurations


	wrapper (func) – wrapper function returned by dtale.charts.utils.chart_wrapper()


	z (str [https://docs.python.org/3/library/stdtypes.html#str]) – column to use for the Z-Axis


	group (list of str or str [https://docs.python.org/3/library/stdtypes.html#str]) – column(s) to use for grouping


	agg (str [https://docs.python.org/3/library/stdtypes.html#str]) – points to a specific function that can be applied to
:func: pandas.core.groupby.DataFrameGroupBy.  Possible values are: count, first, last mean,
median, min, max, std, var, mad, prod, sum






	Returns

	scatter chart



	Return type

	plotly.graph_objs.Scatter [https://plot.ly/python-api-reference/generated/plotly.graph_objs.Scatter.html]










	
dtale.dash_application.charts.scatter_code_builder(data, x, y, axes_builder, z=None, agg=None, trendline=None, extended_aggregation=[], **kwargs)

	




	
dtale.dash_application.charts.surface_builder(data, x, y, z, axes_builder, wrapper, agg=None, colorscale=None, modal=False)

	Builder function for plotly.graph_objs.Surface [https://plot.ly/python-api-reference/generated/plotly.graph_objs.Surface.html]


	Parameters

	
	data (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – raw data to be represented within surface chart


	x (str [https://docs.python.org/3/library/stdtypes.html#str]) – column to use for the X-Axis


	y (list of str) – columns to use for the Y-Axes


	z (str [https://docs.python.org/3/library/stdtypes.html#str]) – column to use for the Z-Axis


	axes_builder (func) – function for building axis configurations


	wrapper (func) – wrapper function returned by dtale.charts.utils.chart_wrapper()


	group (list of str or str [https://docs.python.org/3/library/stdtypes.html#str]) – column(s) to use for grouping


	agg (str [https://docs.python.org/3/library/stdtypes.html#str]) – points to a specific function that can be applied to
:func: pandas.core.groupby.DataFrameGroupBy.  Possible values are: count, first, last mean,
median, min, max, std, var, mad, prod, sum






	Returns

	surface chart



	Return type

	plotly.graph_objs.Surface [https://plot.ly/python-api-reference/generated/plotly.graph_objs.Surface.html]










	
dtale.dash_application.charts.treemap_builder(data_id, export=False, **inputs)

	Builder function for plotly.graph_objs.Treemap [https://plot.ly/python-api-reference/generated/plotly.graph_objs.Treemap.html]


	Parameters

	
	data_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – integer string identifier for a D-Tale process’s data


	inputs (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – Optional keyword arguments containing the following information:
- value: column to be used to drive the size of the shapes in the chart
- label: column to be used for labels
- agg: points to a specific function that can be applied to :func: pandas.core.groupby.DataFrameGroupBy






	Returns

	treemap chart



	Return type

	plotly.graph_objs.Treemap [https://plot.ly/python-api-reference/generated/plotly.graph_objs.Treemap.html]










	
dtale.dash_application.charts.update_cfg_w_frames(cfg, frame_col, frames, slider_steps)

	




	
dtale.dash_application.charts.url_encode_func()

	





dtale.dash_application.custom_geojson module


	
dtale.dash_application.custom_geojson.add_custom_geojson(geojson_key, geojson)

	




	
dtale.dash_application.custom_geojson.build_geojson_upload(loc_mode, geojson_key=None, featureidkey=None)

	




	
dtale.dash_application.custom_geojson.build_modal(map_type, loc_mode)

	




	
dtale.dash_application.custom_geojson.get_custom_geojson(geojson_id=None)

	




	
dtale.dash_application.custom_geojson.init_callbacks(dash_app)

	




	
dtale.dash_application.custom_geojson.load_geojson(contents, filename)

	





dtale.dash_application.drilldown_modal module


	
dtale.dash_application.drilldown_modal.build_drilldown_title(data_id, all_inputs, click_point, props, val_prop)

	




	
dtale.dash_application.drilldown_modal.build_histogram(data_id, col, query, point_filter)

	




	
dtale.dash_application.drilldown_modal.combine_inputs(dash_app, inputs, chart_inputs={}, yaxis_data={}, map_data={})

	Combines all managed state (inputs, chart inputs, map inputs & yaxis inputs) within Dash into one dictionary.






	
dtale.dash_application.drilldown_modal.init_callbacks(dash_app)

	





dtale.dash_application.extended_aggregations module


	
dtale.dash_application.extended_aggregations.build_body(ext_aggs)

	




	
dtale.dash_application.extended_aggregations.build_error(error)

	




	
dtale.dash_application.extended_aggregations.build_extended_agg_desc(ext_agg)

	




	
dtale.dash_application.extended_aggregations.build_modal(ext_aggs, chart_type, y)

	




	
dtale.dash_application.extended_aggregations.init_callbacks(dash_app)

	





dtale.dash_application.lock_zoom module


	
dtale.dash_application.lock_zoom.init_callbacks(dash_app)

	





dtale.dash_application.saved_charts module


	
dtale.dash_application.saved_charts.build_layout()

	




	
dtale.dash_application.saved_charts.build_saved_header(config)

	




	
dtale.dash_application.saved_charts.init_callbacks(dash_app)

	





dtale.dash_application.topojson_injections module



dtale.dash_application.utils module


	
dtale.dash_application.utils.get_data_id(pathname)

	Parses data ID from query path (ex: ‘foo/bar/1’ => ‘1’)







dtale.dash_application.views module


	
class dtale.dash_application.views.DtaleDash(*args, **kwargs)

	Bases: dash.dash.Dash

Wrapper class to dash.Dash to allow for abstraction of global state used for building the default layout.
Additional state include stylesheets, JS files and styling for github demos.


	
interpolate_index(**kwargs)

	








	
dtale.dash_application.views.add_dash(server)

	Adds dash support to main D-Tale Flask process.


	Parameters

	server (flask.Flask [https://flask-doc.readthedocs.io/en/latest/api.html#flask.Flask]) – main D-Tale Flask process



	Returns

	server with dash added



	Return type

	flask.Flask [https://flask-doc.readthedocs.io/en/latest/api.html#flask.Flask]










	
dtale.dash_application.views.init_callbacks(dash_app)

	Dynamically adds dash callbacks to dash-wrapped flask server


	Parameters

	dash_app (flask.Flask [https://flask-doc.readthedocs.io/en/latest/api.html#flask.Flask]) – flask server with dash support enabled



	Returns

	flask server with dash callbacks added



	Return type

	flask.Flask [https://flask-doc.readthedocs.io/en/latest/api.html#flask.Flask]











Module contents





          

      

      

    

  

    
      
          
            
  
dtale.django package


Submodules



dtale.django.dispatcher module


	
class dtale.django.dispatcher.PathDispatcher(default_app, create_app)[source]

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
get_application(prefix)[source]

	









Module contents





          

      

      

    

  

    
      
          
            
  
dtale.translations package


Module contents


	
dtale.translations.text(key)[source]

	







          

      

      

    

  

    
      
          
            
  
dtale package


Subpackages



	dtale.charts package
	Submodules

	dtale.charts.utils module

	Module contents





	dtale.cli package
	Subpackages
	dtale.cli.loaders package
	Submodules

	dtale.cli.loaders.arctic_loader module

	dtale.cli.loaders.csv_loader module

	dtale.cli.loaders.excel_loader module

	dtale.cli.loaders.json_loader module

	dtale.cli.loaders.parquet_loader module

	dtale.cli.loaders.r_loader module

	dtale.cli.loaders.sqlite_loader module

	Module contents









	Submodules

	dtale.cli.clickutils module

	dtale.cli.script module

	dtale.cli.streamlit_script module

	Module contents





	dtale.dash_application package
	Subpackages
	dtale.dash_application.components package
	Submodules

	dtale.dash_application.components.Wordcloud module

	Module contents





	dtale.dash_application.layout package
	Submodules

	dtale.dash_application.layout.layout module

	dtale.dash_application.layout.utils module

	Module contents









	Submodules

	dtale.dash_application.charts module

	dtale.dash_application.custom_geojson module

	dtale.dash_application.drilldown_modal module

	dtale.dash_application.extended_aggregations module

	dtale.dash_application.lock_zoom module

	dtale.dash_application.saved_charts module

	dtale.dash_application.topojson_injections module

	dtale.dash_application.utils module

	dtale.dash_application.views module

	Module contents





	dtale.django package
	Submodules

	dtale.django.dispatcher module

	Module contents





	dtale.translations package
	Module contents











Submodules



dtale.app module


	
class dtale.app.DtaleFlask(import_name, reaper_on=True, url=None, app_root=None, *args, **kwargs)

	Bases: flask.app.Flask

Overriding Flask’s implementation of
get_send_file_max_age, test_client & run


	Parameters

	
	import_name – the name of the application package


	reaper_on (bool [https://docs.python.org/3/library/functions.html#bool]) – whether to run auto-reaper subprocess


	args – Optional arguments to be passed to flask.Flask [https://flask-doc.readthedocs.io/en/latest/api.html#flask.Flask]


	kwargs – Optional keyword arguments to be passed to flask.Flask [https://flask-doc.readthedocs.io/en/latest/api.html#flask.Flask]









	
build_reaper(timeout=3600.0)

	Builds D-Tale’s auto-reaping process to cleanup process after an hour of inactivity


	Parameters

	timeout (float [https://docs.python.org/3/library/functions.html#float]) – time in seconds before D-Tale is shutdown for inactivity, defaults to one hour










	
clear_reaper()

	Restarts auto-reaper countdown






	
get_send_file_max_age(name)

	Overriding Flask’s implementation of
get_send_file_max_age so we can lower the
timeout for javascript and css files which
are changed more often


	Parameters

	name – filename



	Returns

	Flask’s default behavior for get_send_max_age if filename is not in SHORT_LIFE_PATHS
otherwise SHORT_LIFE_TIMEOUT










	
route(rule, **options)

	




	
run(*args, **kwargs)

	
	Parameters

	
	args – Optional arguments to be passed to flask.run


	kwargs – Optional keyword arguments to be passed to flask.run













	
test_client(reaper_on=False, port=None, app_root=None, *args, **kwargs)

	Overriding Flask’s implementation of test_client so we can specify ports for testing and
whether auto-reaper should be running


	Parameters

	
	reaper_on (bool [https://docs.python.org/3/library/functions.html#bool]) – whether to run auto-reaper subprocess


	port (int [https://docs.python.org/3/library/functions.html#int]) – port number of flask application


	args – Optional arguments to be passed to flask.Flask.test_client() [https://flask-doc.readthedocs.io/en/latest/api.html#flask.Flask.test_client]


	kwargs – Optional keyword arguments to be passed to flask.Flask.test_client() [https://flask-doc.readthedocs.io/en/latest/api.html#flask.Flask.test_client]






	Returns

	Flask’s test client



	Return type

	dtale.app.DtaleFlaskTesting










	
update_template_context(context)

	




	
url_for(endpoint, *args, **kwargs)

	








	
class dtale.app.DtaleFlaskTesting(*args, **kwargs)

	Bases: flask.testing.FlaskClient [https://flask-doc.readthedocs.io/en/latest/api.html#flask.testing.FlaskClient]

Overriding Flask’s implementation of flask.FlaskClient so we
can control the port associated with tests.

This class is required for setting the port on your test so that
we won’t have SETTING keys colliding with other tests since the default
for every test would be 80.


	Parameters

	
	args – Optional arguments to be passed to flask.FlaskClient


	kwargs – Optional keyword arguments to be passed to flask.FlaskClient









	
get(*args, **kwargs)

	
	Parameters

	
	args – Optional arguments to be passed to flask.FlaskClient.get


	kwargs – Optional keyword arguments to be passed to flask.FlaskClient.get

















	
dtale.app.build_app(url=None, reaper_on=True, app_root=None, additional_templates=None, **kwargs)

	Builds flask.Flask [https://flask-doc.readthedocs.io/en/latest/api.html#flask.Flask] application encapsulating endpoints for D-Tale’s front-end


	Parameters

	
	url (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – optional parameter which sets the host & root for any internal endpoints (ex: pinging shutdown)


	reaper_on (bool [https://docs.python.org/3/library/functions.html#bool]) – whether to run auto-reaper subprocess


	app_root (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – Optional path to prepend to the routes of D-Tale. This is used when making use of
Jupyterhub server proxy


	additional_templates – path(s) to any other jinja templates you would like to load.  This comes into play if
you’re embedding D-Tale into your own Flask app






	Type

	str, list, optional



	Returns

	flask.Flask [https://flask-doc.readthedocs.io/en/latest/api.html#flask.Flask] application



	Return type

	dtale.app.DtaleFlask










	
dtale.app.build_startup_url_and_app_root(app_root=None)

	




	
dtale.app.contains_route(routes, route)

	




	
dtale.app.find_free_port()

	Searches for free port on executing server to run the flask.Flask [https://flask-doc.readthedocs.io/en/latest/api.html#flask.Flask] process. Checks ports in range
specified using environment variables:

DTALE_MIN_PORT (default: 40000)
DTALE_MAX_PORT (default: 49000)

The range limitation is required for usage in tools such as jupyterhub.  Will raise an exception if an open
port cannot be found.


	Returns

	port number



	Return type

	int [https://docs.python.org/3/library/functions.html#int]










	
dtale.app.get_instance(data_id)

	Returns a dtale.views.DtaleData object for the data_id passed as input, will return None if the data_id
does not exist


	Parameters

	data_id (int [https://docs.python.org/3/library/functions.html#int]) – integer identifier for a D-Tale process’s data



	Returns

	dtale.views.DtaleData










	
dtale.app.initialize_process_props(host=None, port=None, force=False)

	Helper function to initalize global state corresponding to the host & port being used for your
flask.Flask [https://flask-doc.readthedocs.io/en/latest/api.html#flask.Flask] process


	Parameters

	
	host (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – hostname to use otherwise it will default to the output of socket.gethostname() [https://docs.python.org/3/library/socket.html#socket.gethostname]


	port (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – port to use otherwise default to the output of dtale.app.find_free_port()


	force (bool [https://docs.python.org/3/library/functions.html#bool]) – boolean flag to determine whether to ignore the dtale.app.find_free_port() function






	Returns

	










	
dtale.app.instances()

	Prints all urls to the current pieces of data being viewed






	
dtale.app.is_port_in_use(port)

	




	
dtale.app.offline_chart(df, chart_type=None, query=None, x=None, y=None, z=None, group=None, agg=None, window=None, rolling_comp=None, barmode=None, barsort=None, yaxis=None, filepath=None, title=None, **kwargs)

	Builds the HTML for a plotly chart figure to saved to a file or output to a jupyter notebook


	Parameters

	
	df (pandas.DataFrame [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html#pandas.DataFrame]) – integer string identifier for a D-Tale process’s data


	chart_type (str [https://docs.python.org/3/library/stdtypes.html#str]) – type of chart, possible options are line|bar|pie|scatter|3d_scatter|surface|heatmap


	query (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – pandas dataframe query string


	x (str [https://docs.python.org/3/library/stdtypes.html#str]) – column to use for the X-Axis


	y (list of str) – columns to use for the Y-Axes


	z (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – column to use for the Z-Axis


	group (list of str or str [https://docs.python.org/3/library/stdtypes.html#str], optional) – column(s) to use for grouping


	agg (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – specific aggregation that can be applied to y or z axes.  Possible values are: count, first, last mean,
median, min, max, std, var, mad, prod, sum.  This is included in label of axis it is being applied to.


	window (int [https://docs.python.org/3/library/functions.html#int], optional) – number of days to include in rolling aggregations


	rolling_comp (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – computation to use in rolling aggregations


	barmode (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – mode to use for bar chart display. possible values are stack|group(default)|overlay|relative


	barsort (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – axis name to sort the bars in a bar chart by (default is the ‘x’, but other options are any of
columns names used in the ‘y’ parameter


	filepath (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – location to save HTML output


	title (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – Title of your chart


	kwargs (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – optional keyword arguments, here in case invalid arguments are passed to this function






	Returns

	possible outcomes are:
- if run within a jupyter notebook and no ‘filepath’ is specified it will print the resulting HTML


within a cell in your notebook





	if ‘filepath’ is specified it will save the chart to the path specified


	otherwise it will return the HTML output as a string















	
dtale.app.show(data=None, data_loader=None, name=None, context_vars=None, **options)

	Entry point for kicking off D-Tale flask.Flask [https://flask-doc.readthedocs.io/en/latest/api.html#flask.Flask] process from python process


	Parameters

	
	data (pandas.DataFrame [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html#pandas.DataFrame] or pandas.Series [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.Series.html#pandas.Series]
or pandas.DatetimeIndex [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DatetimeIndex.html#pandas.DatetimeIndex] or pandas.MultiIndex [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.MultiIndex.html#pandas.MultiIndex], optional) – data which D-Tale will display


	host (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – hostname of D-Tale, defaults to 0.0.0.0


	port (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – port number of D-Tale process, defaults to any open port on server


	name (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – optional label to assign a D-Tale process


	debug (bool [https://docs.python.org/3/library/functions.html#bool], optional) – will turn on flask.Flask [https://flask-doc.readthedocs.io/en/latest/api.html#flask.Flask] debug functionality, defaults to False


	subprocess (bool [https://docs.python.org/3/library/functions.html#bool], optional) – run D-Tale as a subprocess of your current process, defaults to True


	data_loader (func, optional) – function to load your data


	reaper_on (bool [https://docs.python.org/3/library/functions.html#bool], optional) – turn on subprocess which will terminate D-Tale after 1 hour of inactivity


	open_browser (bool [https://docs.python.org/3/library/functions.html#bool], optional) – if true, this will try using the webbrowser [https://docs.python.org/3/library/webbrowser.html#module-webbrowser] package to automatically open
your default browser to your D-Tale process


	notebook (bool [https://docs.python.org/3/library/functions.html#bool], optional) – if true, this will try displaying an IPython.display.IFrame [https://ipython.readthedocs.io/en/stable/api/generated/IPython.display.html#IPython.display.IFrame]


	force (bool [https://docs.python.org/3/library/functions.html#bool], optional) – if true, this will force the D-Tale instance to run on the specified host/port by killing any
other process running at that location


	context_vars (dict [https://docs.python.org/3/library/stdtypes.html#dict], optional) – a dictionary of the variables that will be available for use in user-defined expressions,
such as filters


	ignore_duplicate (bool [https://docs.python.org/3/library/functions.html#bool], optional) – if true, this will not check if this data matches any other data previously loaded to
D-Tale


	app_root (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – Optional path to prepend to the routes of D-Tale. This is used when making use of
Jupyterhub server proxy


	allow_cell_edits (bool [https://docs.python.org/3/library/functions.html#bool], optional) – If false, this will not allow users to edit cells directly in their D-Tale grid


	inplace (bool [https://docs.python.org/3/library/functions.html#bool], optional) – If true, this will call reset_index(inplace=True) on the dataframe used as a way to save memory.
Otherwise this will create a brand new dataframe, thus doubling memory but leaving the dataframe
input unchanged.


	drop_index (bool [https://docs.python.org/3/library/functions.html#bool], optional) – If true, this will drop any pre-existing index on the dataframe input.


	hide_shutdown (bool [https://docs.python.org/3/library/functions.html#bool], optional) – If true, this will hide the “Shutdown” buton from users


	github_fork (bool [https://docs.python.org/3/library/functions.html#bool], optional) – If true, this will display a “Fork me on GitHub” ribbon in the upper right-hand corner of the
app


	hide_drop_rows (bool [https://docs.python.org/3/library/functions.html#bool], optional) – If true, this will hide the “Drop Rows” buton from users






	Example

	>>> import dtale
>>> import pandas as pd
>>> df = pandas.DataFrame([dict(a=1,b=2,c=3)])
>>> dtale.show(df)
D-Tale started at: http://hostname:port





..link displayed in logging can be copied and pasted into any browser










	
dtale.app.use_colab(port)

	





dtale.auth module


	
dtale.auth.authenticate(username, password)

	




	
dtale.auth.requires_auth(f)

	




	
dtale.auth.setup_auth(app)

	





dtale.code_export module


	
dtale.code_export.build_code_export(data_id, imports='import pandas as pd\n\n', query=None)

	Helper function for building a string representing the code that was run to get the data you are viewing to that
point.


	Parameters

	
	data_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – integer string identifier for a D-Tale process’s data


	imports (string [https://docs.python.org/3/library/string.html#module-string], optional) – string representing the imports at the top of the code string


	query (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – pandas dataframe query string






	Returns

	python code string










	
dtale.code_export.build_final_chart_code(code)

	





dtale.column_analysis module


	
class dtale.column_analysis.CategoryAnalysis(req)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
build(parent)

	








	
class dtale.column_analysis.ColumnAnalysis(data_id, req)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
build()

	








	
class dtale.column_analysis.GeolocationAnalysis(req)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
build(parent)

	








	
class dtale.column_analysis.HistogramAnalysis(req)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
build(parent)

	




	
build_histogram_data(series)

	








	
class dtale.column_analysis.QQAnalysis

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
build(parent)

	








	
class dtale.column_analysis.ValueCountAnalysis(req)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
build(parent)

	




	
build_hist(s, code)

	




	
setup_chart_layout(parent)

	




	
setup_ordinal_data(parent)

	








	
class dtale.column_analysis.WordValueCountAnalysis(req)

	Bases: dtale.column_analysis.ValueCountAnalysis


	
build_hist(s, code)

	




	
setup_chart_layout(parent)

	




	
setup_ordinal_data(parent)

	








	
dtale.column_analysis.build_kde(s, hist_labels, selected_col)

	




	
dtale.column_analysis.handle_cleaners(s, cleaners)

	




	
dtale.column_analysis.handle_top(df, top)

	




	
dtale.column_analysis.pctsum_updates(df, group, ret_col)

	





dtale.column_builders module


	
class dtale.column_builders.BinsColumnBuilder(name, cfg)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
build_code()

	




	
build_column(data)

	




	
build_test(data)

	








	
class dtale.column_builders.CleaningColumnBuilder(name, cfg)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
build_code()

	




	
build_column(data)

	








	
class dtale.column_builders.ColumnBuilder(data_id, column_type, name, cfg)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
build_code()

	




	
build_column()

	








	
class dtale.column_builders.ConcatenateColumnBuilder(name, cfg)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
build_code()

	




	
build_column(data)

	








	
class dtale.column_builders.CumsumColumnBuilder(name, cfg)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
build_code()

	




	
build_column(data)

	








	
class dtale.column_builders.DatetimeColumnBuilder(name, cfg)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
build_code()

	




	
build_column(data)

	








	
class dtale.column_builders.DiffColumnBuilder(name, cfg)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
build_code()

	




	
build_column(data)

	








	
class dtale.column_builders.EncoderColumnBuilder(name, cfg)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
build_code()

	




	
build_column(data)

	








	
class dtale.column_builders.ExpandingBuilder(name, cfg)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
build_code()

	




	
build_column(data)

	








	
class dtale.column_builders.ExponentialSmoothingBuilder(name, cfg)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
build_code()

	




	
build_column(data)

	








	
class dtale.column_builders.NumericColumnBuilder(name, cfg)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
build_code()

	




	
build_column(data)

	








	
class dtale.column_builders.RandomColumnBuilder(name, cfg)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
build_code()

	




	
build_column(data)

	








	
class dtale.column_builders.ReplaceColumnBuilder(name, cfg)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
build_code()

	




	
build_column(data)

	








	
class dtale.column_builders.RollingBuilder(name, cfg)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
build_code()

	




	
build_column(data)

	








	
class dtale.column_builders.ShiftBuilder(name, cfg)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
build_code()

	




	
build_column(data)

	








	
class dtale.column_builders.SimilarityColumnBuilder(name, cfg)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
build_code()

	




	
build_column(data)

	








	
class dtale.column_builders.SimilarityNormalizeWrapper(algo)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
distance(s0, s1)

	








	
class dtale.column_builders.SplitBuilder(name, cfg)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
build_code()

	




	
build_column(data)

	








	
class dtale.column_builders.StandardizedColumnBuilder(name, cfg)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
build_code()

	




	
build_column(data)

	








	
class dtale.column_builders.StringColumnBuilder(name, cfg)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
build_code()

	




	
build_column(data)

	








	
class dtale.column_builders.SubstringBuilder(name, cfg)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
build_code()

	




	
build_column(data)

	








	
class dtale.column_builders.TimeseriesDataSlopeBuilder(name, cfg)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
build_code()

	




	
build_column(data)

	








	
class dtale.column_builders.TransformColumnBuilder(name, cfg)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
build_code()

	




	
build_column(data)

	








	
class dtale.column_builders.TypeConversionColumnBuilder(name, cfg)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
build_code()

	




	
build_column(data)

	




	
build_inner_code()

	








	
class dtale.column_builders.WinsorizeColumnBuilder(name, cfg)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
build_code()

	




	
build_column(data)

	








	
class dtale.column_builders.ZScoreNormalizeColumnBuilder(name, cfg)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
build_code()

	




	
build_column(data)

	








	
dtale.column_builders.clean(s, cleaner, cfg)

	




	
dtale.column_builders.clean_code(cleaner, cfg)

	




	
dtale.column_builders.get_cleaner_configs()

	




	
dtale.column_builders.id_generator(size=10, chars='ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789')

	





dtale.column_filters module


	
class dtale.column_filters.ColumnFilter(data_id, column, cfg)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
save_filter()

	








	
class dtale.column_filters.DateFilter(column, classification, cfg)

	Bases: dtale.column_filters.MissingFilter


	
build_filter()

	








	
class dtale.column_filters.MissingFilter(column, classification, cfg)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
handle_missing(fltr)

	








	
class dtale.column_filters.NumericFilter(column, classification, cfg)

	Bases: dtale.column_filters.MissingFilter


	
build_filter()

	








	
class dtale.column_filters.OutlierFilter(column, classification, cfg)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
build_filter()

	








	
class dtale.column_filters.StringFilter(column, classification, cfg)

	Bases: dtale.column_filters.MissingFilter


	
build_filter()

	








	
dtale.column_filters.handle_ne(query, operand)

	





dtale.column_replacements module


	
class dtale.column_replacements.ColumnReplacement(data_id, col, replacement_type, cfg, name=None)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
build_code()

	




	
build_replacements()

	








	
class dtale.column_replacements.ImputerReplacement(col, cfg, name)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
build_code(_data)

	




	
build_column(data)

	








	
class dtale.column_replacements.SpaceReplacement(col, cfg, name)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
build_code(data)

	




	
build_column(data)

	








	
class dtale.column_replacements.StringReplacement(col, cfg, name)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
build_code(data)

	




	
build_column(data)

	




	
parse_cfg()

	








	
class dtale.column_replacements.ValueReplacement(col, cfg, name)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
build_code(data)

	




	
build_column(data)

	








	
dtale.column_replacements.get_inner_replacement_value(val)

	




	
dtale.column_replacements.get_inner_replacement_value_as_str(val, series)

	




	
dtale.column_replacements.get_replacement_value(cfg, prop)

	




	
dtale.column_replacements.get_replacement_value_as_str(cfg, prop, series)

	





dtale.combine_data module


	
class dtale.combine_data.CombineData(cfg)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
build_code()

	




	
build_data()

	








	
class dtale.combine_data.MergeBuilder(config, datasets)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
build_code()

	




	
build_data()

	








	
class dtale.combine_data.StackBuilder(config, datasets)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
build_code()

	




	
build_data()

	








	
dtale.combine_data.build_code_data(datasets, is_merge=False)

	




	
dtale.combine_data.build_df(dataset, is_merge=False)

	





dtale.config module


	
dtale.config.build_show_options(options=None)

	




	
dtale.config.get_config()

	




	
dtale.config.get_config_val(config, defaults, prop, getter='get', section='show')

	




	
dtale.config.load_app_settings(config)

	




	
dtale.config.load_auth_settings(config)

	




	
dtale.config.load_chart_settings(config)

	




	
dtale.config.load_config_state(path)

	




	
dtale.config.set_config(path)

	





dtale.correlations module


	
dtale.correlations.build_matrix(data_id, data, cols)

	




	
dtale.correlations.get_analysis(data_id)

	




	
dtale.correlations.get_col_groups(data_id, data)

	





dtale.data_reshapers module


	
class dtale.data_reshapers.AggregateBuilder(cfg)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
build_code()

	




	
reshape(data)

	








	
class dtale.data_reshapers.DataReshaper(data_id, shape_type, cfg)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
build_code()

	




	
reshape()

	








	
class dtale.data_reshapers.PivotBuilder(cfg)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
build_code()

	




	
reshape(data)

	








	
class dtale.data_reshapers.ResampleBuilder(cfg)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
build_code()

	




	
reshape(data)

	








	
class dtale.data_reshapers.TransposeBuilder(cfg)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
build_code()

	




	
reshape(data)

	








	
dtale.data_reshapers.flatten_columns(df, columns=None)

	




	
dtale.data_reshapers.gmean_aggregate_handler(cols)

	




	
dtale.data_reshapers.gmean_handler(agg)

	




	
dtale.data_reshapers.gmean_str_handler(aggs)

	





dtale.datasets module


	
dtale.datasets.covid()

	




	
dtale.datasets.load_zip(url)

	




	
dtale.datasets.movies()

	




	
dtale.datasets.seinfeld()

	




	
dtale.datasets.simpsons()

	




	
dtale.datasets.time_dataframe()

	




	
dtale.datasets.video_games()

	





dtale.describe module


	
dtale.describe.load_describe(column_series, additional_aggs=None)

	Helper function for grabbing the output from pandas.Series.describe() [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.Series.describe.html#pandas.Series.describe] in a JSON serializable format


	Parameters

	column_series (pandas.Series [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.Series.html#pandas.Series]) – data to describe



	Returns

	JSON serializable dictionary of the output from calling pandas.Series.describe() [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.Series.describe.html#pandas.Series.describe]











dtale.duplicate_checks module


	
class dtale.duplicate_checks.DuplicateCheck(data_id, check_type, cfg)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
execute()

	




	
test()

	








	
class dtale.duplicate_checks.DuplicateColumnNames(data_id, cfg=None)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
check(df)

	




	
remove(df)

	








	
class dtale.duplicate_checks.DuplicateColumns(data_id, cfg=None)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
check(df)

	




	
remove(df)

	








	
exception dtale.duplicate_checks.NoDuplicatesException

	Bases: ValueError [https://docs.python.org/3/library/exceptions.html#ValueError]

Container class for any instance where a user tries to remove duplicates when they don’t exist.






	
exception dtale.duplicate_checks.NoDuplicatesToShowException

	Bases: ValueError [https://docs.python.org/3/library/exceptions.html#ValueError]

Container class for any instance where a user tries to show duplicates that don’t exist.






	
exception dtale.duplicate_checks.RemoveAllDataException

	Bases: ValueError [https://docs.python.org/3/library/exceptions.html#ValueError]

Container class for any instance where a user tries remove duplicates and it returns an empty dataframe.






	
class dtale.duplicate_checks.RemoveDuplicateRows(data_id, cfg)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
check(df)

	




	
remove(df)

	








	
class dtale.duplicate_checks.ShowDuplicates(cfg)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
check(df)

	




	
remove(df)

	








	
dtale.duplicate_checks.process_keep(input_list, keep)

	





dtale.env_util module


	
exception dtale.env_util.Error

	Bases: Exception [https://docs.python.org/3/library/exceptions.html#Exception]






	
dtale.env_util.is_executable_in_path(name)

	Check if executable is in OS path.






	
dtale.env_util.open_browser(url)

	Open a web browser pointing to a given URL.

We use this function instead of Python’s webbrowser module because this
way we can capture stdout/stderr to avoid polluting the terminal with the
browser’s messages. For example, Chrome always prints things like “Created
new window in existing browser session”, and those get on the user’s way.


	urlstr

	The URL. Must include the protocol.











dtale.gage_rnr module


	
class dtale.gage_rnr.Component

	Bases: enum.Enum [https://docs.python.org/3/library/enum.html#enum.Enum]

Enum containing the different Variance parts of GageRnR.


	
MEASUREMENT = 3

	




	
OPERATOR = 0

	




	
OPERATOR_BY_PART = 2

	




	
PART = 1

	




	
TOTAL = 4

	








	
class dtale.gage_rnr.GageRnR(data)

	Bases: dtale.gage_rnr.Statistics

Main class for calculating GageRnR.


	
GRR = 'GageRnR'

	




	
calculate()

	Calculate GageRnR.






	
calculate_dof()

	Calculate Degrees of freedom.






	
calculate_f(MS)

	Calculate F-Values.






	
calculate_ms(dof, SS)

	Calculate Mean of Squares.






	
calculate_p(dof, F)

	Calculate P-Values.






	
calculate_squares()

	Calculate Squares.






	
calculate_ss()

	Calculate Sum of Squares.






	
calculate_std(Var)

	Calculate GageRnR Standard Deviations.






	
calculate_sum_of_deviations()

	Calculate Sum of Deviations.






	
calculate_var(MS)

	Calculate GageRnR Variances.






	
title = 'Gage R&R'

	








	
class dtale.gage_rnr.Result

	Bases: enum.Enum [https://docs.python.org/3/library/enum.html#enum.Enum]

Enum containing the measurements calculated by GageRnR.


	
Bias = 11

	




	
DF = 0

	




	
F = 7

	




	
K = 10

	




	
MS = 4

	




	
Mean = 1

	




	
P = 8

	




	
SS = 3

	




	
Std = 6

	




	
Var = 5

	




	
W = 9

	








	
class dtale.gage_rnr.Statistics(data, labels=None)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
calculate()

	




	
calculate_mean()

	Calculate Mean.






	
calculate_std()

	




	
data_to_operators()

	




	
data_to_parts()

	




	
title = 'Statistics'

	









dtale.global_state module


	
class dtale.global_state.DefaultStore

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
build_data_id()

	




	
clear_store()

	




	
contains(key)

	




	
delete_instance(data_id)

	




	
get_context_variables(data_id)

	




	
get_data(data_id)

	




	
get_data_id_by_name(data_name)

	




	
get_data_inst(data_id)

	




	
get_dataset(data_id)

	




	
get_dataset_dim(data_id)

	




	
get_dtypes(data_id)

	




	
get_history(data_id)

	




	
get_metadata(data_id)

	




	
get_name(data_id)

	




	
get_settings(data_id)

	




	
items()

	




	
keys()

	




	
new_data_inst(data_id=None)

	




	
set_context_variables(data_id, val)

	




	
set_data(data_id=None, val=None)

	




	
set_dataset(data_id, val)

	




	
set_dataset_dim(data_id, val)

	




	
set_dtypes(data_id, val)

	




	
set_history(data_id, val)

	




	
set_metadata(data_id, val)

	




	
set_name(data_id, val)

	




	
set_settings(data_id, val)

	




	
size()

	




	
store

	








	
class dtale.global_state.DtaleInstance(data)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
context_variables

	




	
data

	




	
dataset

	




	
dataset_dim

	




	
dtypes

	




	
history

	




	
is_xarray_dataset

	




	
metadata

	




	
name

	




	
settings

	








	
dtale.global_state.cleanup(data_id=None)

	




	
dtale.global_state.convert_name_to_url_path(name)

	




	
dtale.global_state.drop_punctuation(val)

	




	
dtale.global_state.get_app_settings()

	




	
dtale.global_state.get_auth_settings()

	




	
dtale.global_state.get_chart_settings()

	




	
dtale.global_state.get_dtype_info(data_id, col)

	




	
dtale.global_state.load_flag(data_id, flag_name, default)

	




	
dtale.global_state.set_app_settings(settings)

	




	
dtale.global_state.set_auth_settings(settings)

	




	
dtale.global_state.set_chart_settings(settings)

	




	
dtale.global_state.use_default_store()

	




	
dtale.global_state.use_redis_store(directory, *args, **kwargs)

	Configure dtale to use redis for the global data store. Useful for web servers.


	Parameters

	
	db_folder (str [https://docs.python.org/3/library/stdtypes.html#str]) – folder that db files will be stored in


	args – All other arguments supported by the redislite.Redis() class


	kwargs – All other keyword arguments supported by the redislite.Redis() class






	Returns

	None










	
dtale.global_state.use_shelve_store(directory)

	Configure dtale to use python’s standard ‘shelve’ library for a persistent global data store.


	Parameters

	directory (str [https://docs.python.org/3/library/stdtypes.html#str]) – directory that the shelve db files will be stored in



	Returns

	None










	
dtale.global_state.use_store(store_class, create_store)

	Customize how dtale stores and retrieves global data.
By default it uses global dictionaries, but this can be problematic if
there are memory limitations or multiple python processes are running.
Ex: a web server with multiple workers (processes) for processing requests.


	Parameters

	
	store_class – Class providing an interface to the data store. To be valid, it must:
1. Implement get, keys, items clear, __setitem__, __delitem__, __iter__, __len__, __contains__.
2. Either be a subclass of MutableMapping or implement the ‘to_dict’ method.


	create_store – Factory function for producing instances of <store_class>.
Must take ‘name’ as the only parameter.






	Returns

	None











dtale.predefined_filters module


	
class dtale.predefined_filters.PredefinedFilter(name=None, description=None, handler=None, column=None, input_type=None, default=None, active=True)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
asdict()

	








	
dtale.predefined_filters.add_filters(filters)

	




	
dtale.predefined_filters.get_filters()

	




	
dtale.predefined_filters.init_filters()

	




	
dtale.predefined_filters.set_filters(filters)

	





dtale.query module


	
dtale.query.build_col_key(col)

	




	
dtale.query.build_query(data_id, query=None)

	




	
dtale.query.handle_predefined(data_id, df=None)

	




	
dtale.query.inner_build_query(settings, query=None)

	




	
dtale.query.load_filterable_data(data_id, req, query=None)

	




	
dtale.query.run_query(df, query, context_vars=None, ignore_empty=False, pct=100, pct_type='random')

	Utility function for running pandas.DataFrame.query . This function contains extra logic to
handle when column names contain special characters.  Looks like pandas will be handling this in a future
version: https://github.com/pandas-dev/pandas/issues/27017

The logic to handle these special characters in the meantime is only available in Python 3+


	Parameters

	
	df (pandas.DataFrame [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html#pandas.DataFrame]) – input dataframe


	query (str [https://docs.python.org/3/library/stdtypes.html#str]) – query string


	context_vars (dict [https://docs.python.org/3/library/stdtypes.html#dict], optional) – dictionary of user-defined variables which can be referenced by name in query strings


	pct (int [https://docs.python.org/3/library/functions.html#int], optional) – random percentage of dataframe to load






	Returns

	filtered dataframe











dtale.utils module


	
exception dtale.utils.ChartBuildingError(error, details=None)

	Bases: Exception [https://docs.python.org/3/library/exceptions.html#Exception]

Exception for signalling there was an issue constructing the data for your chart.






	
exception dtale.utils.DuplicateDataError(data_id)

	Bases: Exception [https://docs.python.org/3/library/exceptions.html#Exception]

Exception for signalling that similar data is trying to be loaded to D-Tale again.  Is this correct?






	
class dtale.utils.JSONFormatter(nan_display='', as_string=False)

	Bases: object [https://docs.python.org/3/library/functions.html#object]

Class for formatting dictionaries and lists of dictionaries into JSON compliant data


	Example

	>>> nan_display = 'nan'
>>> f = JSONFormatter(nan_display)
>>> f.add_int(1, 'a')
>>> f.add_float(2, 'b')
>>> f.add_string(3, 'c')
>>> jsonify(f.format_dicts([dict(a=1, b=2.0, c='c')]))










	
add_date(idx, name=None, fmt='%Y-%m-%d %H:%M:%S.%f')

	




	
add_float(idx, name=None, precision=6, as_string=False)

	




	
add_int(idx, name=None, as_string=False)

	




	
add_json(idx, name=None)

	




	
add_string(idx, name=None)

	




	
add_timestamp(idx, name=None, as_string=False)

	




	
format_df(df)

	




	
format_dict(lst)

	




	
format_dicts(lsts)

	




	
format_lists(df)

	








	
dtale.utils.apply(df, func, *args, **kwargs)

	




	
dtale.utils.build_shutdown_url(base)

	Builds the shutdown endpoint for the specified port


	Parameters

	port (str [https://docs.python.org/3/library/stdtypes.html#str]) – integer string for a D-Tale process’s port



	Returns

	URL string of the shutdown endpoint for the current server and port passed










	
dtale.utils.build_url(port, host)

	Returns full url combining host(if not specified will use the output of socket.gethostname() [https://docs.python.org/3/library/socket.html#socket.gethostname]) & port


	Parameters

	
	port (str [https://docs.python.org/3/library/stdtypes.html#str]) – integer string for the port to be used by the flask.Flask [https://flask-doc.readthedocs.io/en/latest/api.html#flask.Flask] process


	host (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – hostname, can start with ‘http://’, ‘https://’ or just the hostname itself






	Returns

	str










	
dtale.utils.classify_type(type_name)

	
	Parameters

	type_name – string label for value from pandas.DataFrame.dtypes



	Returns

	shortened string label for dtype
S = str
B = bool
F = float
I = int
D = timestamp or datetime
TD = timedelta



	Return type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
dtale.utils.coord_type(s)

	




	
dtale.utils.dict_merge(d1, d2, *args)

	Merges two dictionaries.  Items of the second dictionary will
replace items of the first dictionary if there are any overlaps.
Either dictionary can be None.  An empty dictionary {} will be
returned if both dictionaries are None.


	Parameters

	
	d1 (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – First dictionary can be None


	d2 – Second dictionary can be None






	Returns

	new dictionary with the contents of d2 overlaying the contents of d1



	Return type

	dict [https://docs.python.org/3/library/stdtypes.html#dict]










	
dtale.utils.divide_chunks(lst, n)

	Break list input ‘l’ up into smaller lists of size ‘n’






	
dtale.utils.export_to_csv_buffer(data, tsv=False)

	




	
dtale.utils.find_dtype(s)

	Helper function to determine the dtype of a pandas.Series [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.Series.html#pandas.Series]






	
dtale.utils.find_dtype_formatter(dtype, overrides=None)

	




	
dtale.utils.find_selected_column(data, col)

	In case we come across a series which after reset_index()
it’s columns are [date, security_id, values]
in which case we want the last column


	Parameters

	
	data (pandas.DataFrame [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html#pandas.DataFrame]) – dataframe


	col (str [https://docs.python.org/3/library/stdtypes.html#str]) – column name






	Returns

	column name if it exists within the dataframe’s columns, the last column within the dataframe otherwise



	Return type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
dtale.utils.fix_url_path(path)

	




	
dtale.utils.flatten_lists(lists)

	
	Take an iterable containing iterables and flatten them into one list.

	
	[[1], [2], [3, 4]] => [1, 2, 3, 4]













	
dtale.utils.format_grid(df, overrides=None)

	Translate pandas.DataFrame [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html#pandas.DataFrame] to well-formed JSON.  Structure is as follows:
{



	results: [

	{col1: val1_row1,…,colN: valN_row1},
…,
{col1: val1_rowN,…,colN: valN_rowN},





],
columns: [


{name: col1, dtype: int},
…,
{name: colN, dtype: float},




]




}


	Parameters

	df (pandas.DataFrame [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html#pandas.DataFrame]) – dataframe



	Returns

	JSON










	
dtale.utils.get_bool_arg(r, name)

	Retrieve argument from flask.request and convert to boolean


	Parameters

	
	r – flask.request


	name – argument name






	Type

	str



	Returns

	True if lowercase value equals ‘true’, False otherwise










	
dtale.utils.get_dtypes(df)

	Build dictionary of column/dtype name pairs from pandas.DataFrame [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html#pandas.DataFrame]






	
dtale.utils.get_float_arg(r, name, default=None)

	Retrieve argument from flask.request and convert to float


	Parameters

	
	r – flask.request


	name – argument name


	default – default value if parameter is non-existent, defaults to None






	Type

	str



	Returns

	float argument value










	
dtale.utils.get_host(host=None)

	Returns host input if it exists otherwise the output of socket.gethostname() [https://docs.python.org/3/library/socket.html#socket.gethostname]


	Parameters

	host (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – hostname, can start with ‘http://’, ‘https://’ or just the hostname itself



	Returns

	str










	
dtale.utils.get_int_arg(r, name, default=None)

	Retrieve argument from flask.request and convert to integer


	Parameters

	
	r – flask.request


	name – argument name


	default – default value if parameter is non-existent, defaults to None






	Type

	str



	Returns

	integer argument value










	
dtale.utils.get_json_arg(r, name, default=None)

	Retrieve argument from flask.request and parse JSON to python data structure


	Parameters

	
	r – flask.request


	name – argument name


	default – default value if parameter is non-existent, defaults to None






	Type

	str



	Returns

	parsed JSON










	
dtale.utils.get_str_arg(r, name, default=None)

	Retrieve argument from flask.request and convert to string


	Parameters

	
	r – flask.request


	name – argument name


	default – default value if parameter is non-existent, defaults to None






	Type

	str



	Returns

	string argument value










	
dtale.utils.grid_columns(df)

	Build list of {name, dtype} dictionaries for columns in pandas.DataFrame [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html#pandas.DataFrame]






	
dtale.utils.grid_formatter(col_types, nan_display='', overrides=None, as_string=False)

	Build dtale.utils.JSONFormatter from pandas.DataFrame [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html#pandas.DataFrame]






	
dtale.utils.handle_error(error_info)

	Boilerplate exception messaging






	
dtale.utils.is_app_root_defined(app_root)

	




	
dtale.utils.json_date(x, fmt='%Y-%m-%d %H:%M:%S.%f', nan_display='', **kwargs)

	Convert value to date string to be used within JSON output


	Parameters

	
	x – value to be converted to date string


	fmt – the data string formatting to be applied


	nan_display – if x is numpy.nan then return this value






	Returns

	date string value



	Return type

	str [https://docs.python.org/3/library/stdtypes.html#str] (YYYY-MM-DD)










	
dtale.utils.json_float(x, precision=2, nan_display='nan', inf_display='inf', as_string=False)

	Convert value to float to be used within JSON output


	Parameters

	
	x – value to be converted to integer


	precision – precision of float to be returned


	nan_display – if x is numpy.nan then return this value


	inf_display – if x is numpy.inf then return this value


	as_string – return float as a formatted string (EX: 1,234.5643)






	Returns

	float value



	Return type

	float [https://docs.python.org/3/library/functions.html#float]










	
dtale.utils.json_int(x, nan_display='', as_string=False, fmt='{:, d}')

	Convert value to integer to be used within JSON output


	Parameters

	
	x – value to be converted to integer


	nan_display – if x is numpy.nan then return this value


	as_string – return integer as a formatted string (EX: 1,000,000)






	Returns

	integer value



	Return type

	int [https://docs.python.org/3/library/functions.html#int]










	
dtale.utils.json_string(x, nan_display='', **kwargs)

	convert value to string to be used within JSON output

If a python.UnicodeEncodeError occurs then str.encode will be called on input


	Parameters

	
	x – value to be converted to string


	nan_display – if x is numpy.nan then return this value






	Returns

	string value



	Return type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
dtale.utils.json_timestamp(x, nan_display='', **kwargs)

	Convert value to timestamp (milliseconds) to be used within JSON output
:param x: value to be converted to milliseconds
:param nan_display: if x is numpy.nan then return this value
:return: millisecond value
:rtype: bigint






	
dtale.utils.jsonify(return_data={}, **kwargs)

	Overriding Flask’s jsonify method to account for extra error handling


	Parameters

	
	return_data – dictionary of data to be passed to flask.jsonify


	kwargs – Optional keyword arguments merged into return_data






	Returns

	output of flask.jsonify










	
dtale.utils.jsonify_error(e)

	




	
dtale.utils.make_list(vals)

	Convert a value that is optionally list or scalar
into a list






	
dtale.utils.optimize_df(df)

	




	
dtale.utils.retrieve_grid_params(req, props=None)

	Pull out grid parameters from flask.request arguments and return as a dict


	Parameters

	
	req – flask.request


	props (list [https://docs.python.org/3/library/stdtypes.html#list]) – argument names






	Returns

	dictionary of argument/value pairs



	Return type

	dict [https://docs.python.org/3/library/stdtypes.html#dict]










	
dtale.utils.running_with_flask_debug()

	Checks to see if D-Tale has been initiated from Flask


	Returns

	True if executed from test, False otherwise



	Return type

	bool [https://docs.python.org/3/library/functions.html#bool]










	
dtale.utils.running_with_pytest()

	Checks to see if D-Tale has been initiated from test


	Returns

	True if executed from test, False otherwise



	Return type

	bool [https://docs.python.org/3/library/functions.html#bool]










	
dtale.utils.sort_df_for_grid(df, params)

	Sort dataframe based on ‘sort’ property in parameter dictionary. Sort
configuration is of the following shape:
{



	sort: [

	[col1, ASC],
[col2, DESC],
…





]




}


	Parameters

	
	df (pandas.DataFrame [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html#pandas.DataFrame]) – dataframe


	params (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – arguments from flask.request






	Returns

	sorted dataframe



	Return type

	pandas.DataFrame [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html#pandas.DataFrame]










	
dtale.utils.triple_quote(val)

	





dtale.views module


	
class dtale.views.DtaleData(data_id, url)

	Bases: object [https://docs.python.org/3/library/functions.html#object]

Wrapper class to abstract the global state of a D-Tale process while allowing
a user to programatically interact with a running D-Tale instance


	Parameters

	
	data_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – integer string identifier for a D-Tale process’s data


	url (str [https://docs.python.org/3/library/stdtypes.html#str]) – endpoint for instances flask.Flask [https://flask-doc.readthedocs.io/en/latest/api.html#flask.Flask] process









	Attributes:

	_data_id            data identifier
_url                flask.Flask [https://flask-doc.readthedocs.io/en/latest/api.html#flask.Flask] endpoint
_notebook_handle    reference to the most recent IPython.display.DisplayHandle [https://ipython.readthedocs.io/en/stable/api/generated/IPython.display.html#IPython.display.DisplayHandle] created






	Example

	>>> import dtale
>>> import pandas as pd
>>> df = pd.DataFrame([dict(a=1,b=2,c=3)])
>>> d = dtale.show(df)
>>> tmp = d.data.copy()
>>> tmp['d'] = 4
>>> d.data = tmp
>>> d.kill()










	
adjust_cell_dimensions(width='100%', height=350)

	If you are running ipython>=5.0 then this will update the most recent notebook cell you displayed D-Tale in
for this instance with the height/width properties you have passed in as input


	Parameters

	
	width – width of the ipython cell


	height – height of the ipython cell













	
build_main_url(data_id=None)

	




	
cleanup()

	Helper function to clean up data associated with this instance from global state.






	
data

	Property which is a reference to the globally stored data associated with this instance






	
get_settings()

	Helper function for retrieving any instance-specific settings.






	
is_up()

	Helper function to pass instance’s endpoint to dtale.views.is_up()






	
kill()

	Helper function to pass instance’s endpoint to dtale.views.kill()






	
main_url()

	Helper function creating main flask.Flask [https://flask-doc.readthedocs.io/en/latest/api.html#flask.Flask] route using instance’s url & data_id
:return: str






	
notebook(route='/dtale/iframe/', params=None, width='100%', height=475)

	Helper function which checks to see if flask.Flask process is up and running and then tries to
build an IPython.display.IFrame [https://ipython.readthedocs.io/en/stable/api/generated/IPython.display.html#IPython.display.IFrame] and run IPython.display.display on it so
it will be displayed in the ipython notebook which invoked it.

A reference to the IPython.display.DisplayHandle [https://ipython.readthedocs.io/en/stable/api/generated/IPython.display.html#IPython.display.DisplayHandle] is stored in _notebook_handle for
updating if you are running ipython>=5.0


	Parameters

	
	route (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – the flask.Flask [https://flask-doc.readthedocs.io/en/latest/api.html#flask.Flask] route to hit on D-Tale


	params (dict [https://docs.python.org/3/library/stdtypes.html#dict], optional) – properties & values passed as query parameters to the route


	width (str [https://docs.python.org/3/library/stdtypes.html#str] or int [https://docs.python.org/3/library/functions.html#int], optional) – width of the ipython cell


	height (str [https://docs.python.org/3/library/stdtypes.html#str] or int [https://docs.python.org/3/library/functions.html#int], optional) – height of the ipython cell













	
notebook_charts(chart_type='line', query=None, x=None, y=None, z=None, group=None, agg=None, window=None, rolling_comp=None, barmode=None, barsort=None, width='100%', height=800)

	Helper function to build an ipython:IPython.display.IFrame pointing at the charts popup


	Parameters

	
	chart_type (str [https://docs.python.org/3/library/stdtypes.html#str]) – type of chart, possible options are line|bar|pie|scatter|3d_scatter|surface|heatmap


	query (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – pandas dataframe query string


	x (str [https://docs.python.org/3/library/stdtypes.html#str]) – column to use for the X-Axis


	y (list of str) – columns to use for the Y-Axes


	z (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – column to use for the Z-Axis


	group (list of str or str [https://docs.python.org/3/library/stdtypes.html#str], optional) – column(s) to use for grouping


	agg (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – specific aggregation that can be applied to y or z axes.  Possible values are: count, first, last,
mean, median, min, max, std, var, mad, prod, sum.  This is included in label of axis it is being
applied to.


	window (int [https://docs.python.org/3/library/functions.html#int], optional) – number of days to include in rolling aggregations


	rolling_comp (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – computation to use in rolling aggregations


	barmode (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – mode to use for bar chart display. possible values are stack|group(default)|overlay|relative


	barsort (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – axis name to sort the bars in a bar chart by (default is the ‘x’, but other options are any of
columns names used in the ‘y’ parameter


	width (str [https://docs.python.org/3/library/stdtypes.html#str] or int [https://docs.python.org/3/library/functions.html#int], optional) – width of the ipython cell


	height (str [https://docs.python.org/3/library/stdtypes.html#str] or int [https://docs.python.org/3/library/functions.html#int], optional) – height of the ipython cell






	Returns

	IPython.display.IFrame [https://ipython.readthedocs.io/en/stable/api/generated/IPython.display.html#IPython.display.IFrame]










	
notebook_correlations(col1, col2, width='100%', height=475)

	Helper function to build an ipython:IPython.display.IFrame pointing at the correlations popup


	Parameters

	
	col1 (str [https://docs.python.org/3/library/stdtypes.html#str]) – column on left side of correlation


	col2 (str [https://docs.python.org/3/library/stdtypes.html#str]) – column on right side of correlation


	width (str [https://docs.python.org/3/library/stdtypes.html#str] or int [https://docs.python.org/3/library/functions.html#int], optional) – width of the ipython cell


	height (str [https://docs.python.org/3/library/stdtypes.html#str] or int [https://docs.python.org/3/library/functions.html#int], optional) – height of the ipython cell






	Returns

	IPython.display.IFrame [https://ipython.readthedocs.io/en/stable/api/generated/IPython.display.html#IPython.display.IFrame]










	
offline_chart(chart_type=None, query=None, x=None, y=None, z=None, group=None, agg=None, window=None, rolling_comp=None, barmode=None, barsort=None, yaxis=None, filepath=None, title=None, **kwargs)

	Builds the HTML for a plotly chart figure to saved to a file or output to a jupyter notebook


	Parameters

	
	chart_type (str [https://docs.python.org/3/library/stdtypes.html#str]) – type of chart, possible options are line|bar|pie|scatter|3d_scatter|surface|heatmap


	query (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – pandas dataframe query string


	x (str [https://docs.python.org/3/library/stdtypes.html#str]) – column to use for the X-Axis


	y (list of str) – columns to use for the Y-Axes


	z (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – column to use for the Z-Axis


	group (list of str or str [https://docs.python.org/3/library/stdtypes.html#str], optional) – column(s) to use for grouping


	agg (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – specific aggregation that can be applied to y or z axes.  Possible values are: count, first, last,
mean, median, min, max, std, var, mad, prod, sum.  This is included in label of axis it is being
applied to.


	window (int [https://docs.python.org/3/library/functions.html#int], optional) – number of days to include in rolling aggregations


	rolling_comp (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – computation to use in rolling aggregations


	barmode (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – mode to use for bar chart display. possible values are stack|group(default)|overlay|relative


	barsort (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – axis name to sort the bars in a bar chart by (default is the ‘x’, but other options are any of
columns names used in the ‘y’ parameter


	yaxis (dict [https://docs.python.org/3/library/stdtypes.html#dict], optional) – dictionary specifying the min/max for each y-axis in your chart


	filepath (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – location to save HTML output


	title (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – Title of your chart


	kwargs (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – optional keyword arguments, here in case invalid arguments are passed to this function






	Returns

	possible outcomes are:
- if run within a jupyter notebook and no ‘filepath’ is specified it will print the resulting HTML


within a cell in your notebook





	if ‘filepath’ is specified it will save the chart to the path specified


	otherwise it will return the HTML output as a string















	
open_browser()

	This function uses the webbrowser [https://docs.python.org/3/library/webbrowser.html#module-webbrowser] library to try and automatically open server’s default browser
to this D-Tale instance






	
update_settings(**updates)

	Helper function for updating instance-specific settings. For example:
* allow_cell_edits - whether cells can be edited
* locked - which columns are locked to the left of the grid
* custom_formats - display formatting for specific columns
* range_highlights - specify background colors for ranges of values in the grid










	
exception dtale.views.NoDataLoadedException

	Bases: Exception [https://docs.python.org/3/library/exceptions.html#Exception]

Container class for any scenario where no data has been loaded into D-Tale.

This will usually force the user to load data using the CSV/TSV loader UI.






	
dtale.views.base_render_template(template, data_id, **kwargs)

	
	Overriden version of Flask.render_template which will also include vital instance information

	
	settings


	version


	processes













	
dtale.views.build_chart_filename(chart_type, ext='html')

	




	
dtale.views.build_column(data_id)

	flask.Flask [https://flask-doc.readthedocs.io/en/latest/api.html#flask.Flask] route to handle the building of new columns in a dataframe. Some of the operations the
are available are:



	numeric: sum/difference/multiply/divide any combination of two columns or static values


	
	datetime: retrieving date properties (hour, minute, month, year…) or conversions of dates (month start, month

	end, quarter start…)







	bins: bucketing numeric data into bins using pandas.cut & pandas.qcut








	Parameters

	
	data_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – integer string identifier for a D-Tale process’s data


	name – string from flask.request.args[‘name’] of new column to create


	type – string from flask.request.args[‘type’] of the type of column to build (numeric/datetime/bins)


	cfg – dict from flask.request.args[‘cfg’] of how to calculate the new column






	Returns

	JSON {success: True/False}










	
dtale.views.build_column_bins_tester(data_id)

	




	
dtale.views.build_column_text(data_id)

	




	
dtale.views.build_context_variables(data_id, new_context_vars=None)

	Build and return the dictionary of context variables associated with a process.
If the names of any new variables are not formatted properly, an exception will be raised.
New variables will overwrite the values of existing variables if they share the same name.


	Parameters

	
	data_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – integer string identifier for a D-Tale process’s data


	new_context_vars (dict [https://docs.python.org/3/library/stdtypes.html#dict], optional) – dictionary of name, value pairs for new context variables






	Returns

	dict of the context variables for this process



	Return type

	dict [https://docs.python.org/3/library/stdtypes.html#dict]










	
dtale.views.build_dtypes_state(data, prev_state=None, ranges=None)

	Helper function to build globally managed state pertaining to a D-Tale instances columns & data types


	Parameters

	data (pandas.DataFrame [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html#pandas.DataFrame]) – dataframe to build data type information for



	Returns

	a list of dictionaries containing column names, indexes and data types










	
dtale.views.build_filter_vals(series, data_id, column, fmt)

	




	
dtale.views.build_gage_rnr(data_id)

	




	
dtale.views.build_merge()

	




	
dtale.views.build_missingno_chart(chart_type, data_id)

	




	
dtale.views.build_outlier_query(iqr_lower, iqr_upper, min_val, max_val, column)

	




	
dtale.views.build_replacement(data_id)

	flask.Flask [https://flask-doc.readthedocs.io/en/latest/api.html#flask.Flask] route to handle the replacement of specific values within a column in a dataframe. Some
of the operations the are available are:



	spaces: replace values consisting of only spaces with a specific value


	value: replace specific values with a specific value or aggregation


	
	strings: replace values which contain a specific character or string (case-insensitive or not) with a

	specific value







	imputer: replace nan values using sklearn imputers iterative, knn or simple








	Parameters

	
	data_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – integer string identifier for a D-Tale process’s data


	col – string from flask.request.args[‘col’] of the column to perform replacements upon


	type – string from flask.request.args[‘type’] of the type of replacement to perform
(spaces/fillna/strings/imputer)


	cfg – dict from flask.request.args[‘cfg’] of how to calculate the replacements






	Returns

	JSON {success: True/False}










	
dtale.views.build_row_text(data_id)

	




	
dtale.views.build_sequential_diffs(s, col, sort=None)

	




	
dtale.views.build_string_metrics(s, col)

	




	
dtale.views.calc_data_ranges(data)

	




	
dtale.views.calc_outlier_range(s)

	




	
dtale.views.chart_csv_export(data_id)

	




	
dtale.views.chart_export(data_id)

	




	
dtale.views.check_duplicate_data(data)

	This function will do a rough check to see if a user has already loaded this piece of data to D-Tale to avoid
duplicated state.  The checks that take place are:



	shape (# of rows & # of columns


	column names and ordering of columns (eventually might add dtype checking as well…)








	Parameters

	data (pandas.DataFrame [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html#pandas.DataFrame]) – dataframe to validate





:raises dtale.utils.DuplicateDataError: if duplicate data exists






	
dtale.views.cleanup_datasets()

	




	
dtale.views.convert_xarray_to_dataset(dataset, **indexers)

	




	
dtale.views.data_export(data_id)

	




	
dtale.views.dataset_upload()

	




	
dtale.views.delete_col(data_id)

	




	
dtale.views.describe(data_id)

	flask.Flask [https://flask-doc.readthedocs.io/en/latest/api.html#flask.Flask] route which returns standard details about column data using
pandas.DataFrame.describe() [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.describe.html#pandas.DataFrame.describe] to the front-end as JSON


	Parameters

	
	data_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – integer string identifier for a D-Tale process’s data


	column – required dash separated string “START-END” stating a range of row indexes to be returned
to the screen






	Returns

	JSON {
describe: object representing output from pandas.Series.describe() [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.Series.describe.html#pandas.Series.describe],
unique_data: array of unique values when data has <= 100 unique values
success: True/False





}






	
dtale.views.drop_filtered_rows(data_id)

	




	
dtale.views.dtype_formatter(data, dtypes, data_ranges, prev_dtypes=None)

	Helper function to build formatter for the descriptive information about each column in the dataframe you
are viewing in D-Tale.  This data is later returned to the browser to help with controlling inputs to functions
which are heavily tied to specific data types.


	Parameters

	
	data (pandas.DataFrame [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html#pandas.DataFrame]) – dataframe


	dtypes (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – column data type


	data_ranges (dict [https://docs.python.org/3/library/stdtypes.html#dict], optional) – dictionary containing minimum and maximum value for column (if applicable)


	prev_dtypes (dict [https://docs.python.org/3/library/stdtypes.html#dict], optional) – previous column information for syncing updates to pre-existing columns






	Returns

	formatter function which takes column indexes and names



	Return type

	func










	
dtale.views.dtypes(data_id)

	flask.Flask [https://flask-doc.readthedocs.io/en/latest/api.html#flask.Flask] route which returns a list of column names and dtypes to the front-end as JSON


	Parameters

	data_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – integer string identifier for a D-Tale process’s data



	Returns

	JSON {
dtypes: [


{index: 1, name: col1, dtype: int64},
…,
{index: N, name: colN, dtype: float64}




],
success: True/False







}






	
dtale.views.edit_cell(data_id)

	




	
dtale.views.exception_decorator(func)

	




	
dtale.views.format_data(data, inplace=False, drop_index=False)

	
	Helper function to build globally managed state pertaining to a D-Tale instances data.  Some updates being made:

	
	convert all column names to strings


	drop any indexes back into the dataframe so what we are left is a natural index [0,1,2,…,n]


	convert inputs that are indexes into dataframes


	replace any periods in column names with underscores









	Parameters

	
	data (pandas.DataFrame [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html#pandas.DataFrame]) – dataframe to build data type information for


	allow_cell_edits (bool [https://docs.python.org/3/library/functions.html#bool], optional) – If false, this will not allow users to edit cells directly in their D-Tale grid


	inplace (bool [https://docs.python.org/3/library/functions.html#bool], optional) – If true, this will call reset_index(inplace=True) on the dataframe used as a way to save memory.
Otherwise this will create a brand new dataframe, thus doubling memory but leaving the dataframe
input unchanged.


	drop_index (bool [https://docs.python.org/3/library/functions.html#bool], optional) – If true, this will drop any pre-existing index on the dataframe input.






	Returns

	formatted pandas.DataFrame [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html#pandas.DataFrame] and a list of strings constituting what columns were originally
in the index



	Raises

	Exception if the dataframe contains two columns of the same name










	
dtale.views.get_async_column_filter_data(data_id)

	




	
dtale.views.get_chart_data(data_id)

	flask.Flask [https://flask-doc.readthedocs.io/en/latest/api.html#flask.Flask] route which builds data associated with a chart.js chart


	Parameters

	
	data_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – integer string identifier for a D-Tale process’s data


	query – string from flask.request.args[‘query’] which is applied to DATA using the query() function


	x – string from flask.request.args[‘x’] column to be used as x-axis of chart


	y – string from flask.request.args[‘y’] column to be used as y-axis of chart


	group – string from flask.request.args[‘group’] comma-separated string of columns to group chart data by


	agg – string from flask.request.args[‘agg’] points to a specific function that can be applied to
:func: pandas.core.groupby.DataFrameGroupBy.  Possible values are: count, first, last mean,
median, min, max, std, var, mad, prod, sum






	Returns

	JSON {
data: {


series1: { x: [x1, x2, …, xN], y: [y1, y2, …, yN] },
series2: { x: [x1, x2, …, xN], y: [y1, y2, …, yN] },
…,
seriesN: { x: [x1, x2, …, xN], y: [y1, y2, …, yN] },




},
min: minY,
max: maxY,







} or {error: ‘Exception message’, traceback: ‘Exception stacktrace’}






	
dtale.views.get_code_export(data_id)

	




	
dtale.views.get_column_analysis(data_id)

	flask.Flask [https://flask-doc.readthedocs.io/en/latest/api.html#flask.Flask] route which returns output from numpy.histogram/pd.value_counts to front-end as JSON


	Parameters

	
	data_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – integer string identifier for a D-Tale process’s data


	col – string from flask.request.args[‘col’] containing name of a column in your dataframe


	type – string from flask.request.args[‘type’] to signify either a histogram or value counts


	query – string from flask.request.args[‘query’] which is applied to DATA using the query() function


	bins – the number of bins to display in your histogram, options on the front-end are 5, 10, 20, 50


	top – the number of top values to display in your value counts, default is 100






	Returns

	JSON {results: DATA, desc: output from pd.DataFrame[col].describe(), success: True/False}










	
dtale.views.get_column_filter_data(data_id)

	




	
dtale.views.get_corr_analysis(data_id)

	




	
dtale.views.get_correlations(data_id)

	flask.Flask [https://flask-doc.readthedocs.io/en/latest/api.html#flask.Flask] route which gathers Pearson correlations against all combinations of columns with
numeric data using pandas.DataFrame.corr() [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.corr.html#pandas.DataFrame.corr]

On large datasets with no numpy.nan data this code will use numpy.corrcoef
for speed purposes


	Parameters

	
	data_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – integer string identifier for a D-Tale process’s data


	query – string from flask.request.args[‘query’] which is applied to DATA using the query() function






	Returns

	JSON {
data: [{column: col1, col1: 1.0, col2: 0.99, colN: 0.45},…,{column: colN, col1: 0.34, col2: 0.88, colN: 1.0}],





} or {error: ‘Exception message’, traceback: ‘Exception stacktrace’}






	
dtale.views.get_correlations_ts(data_id)

	flask.Flask [https://flask-doc.readthedocs.io/en/latest/api.html#flask.Flask] route which returns timeseries of Pearson correlations of two columns with numeric data
using pandas.DataFrame.corr() [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.corr.html#pandas.DataFrame.corr]


	Parameters

	
	data_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – integer string identifier for a D-Tale process’s data


	cols – comma-separated string from flask.request.args[‘cols’] containing names of two columns in dataframe


	dateCol – string from flask.request.args[‘dateCol’] with name of date-type column in dateframe for timeseries






	Returns

	JSON {
data: {:col1:col2: {data: [{corr: 0.99, date: ‘YYYY-MM-DD’},…], max: 0.99, min: 0.99}





} or {error: ‘Exception message’, traceback: ‘Exception stacktrace’}






	
dtale.views.get_data(data_id)

	flask.Flask [https://flask-doc.readthedocs.io/en/latest/api.html#flask.Flask] route which returns current rows from DATA (based on scrollbar specs and saved settings)
to front-end as JSON


	Parameters

	
	data_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – integer string identifier for a D-Tale process’s data


	ids – required dash separated string “START-END” stating a range of row indexes to be returned to the screen


	query – string from flask.request.args[‘query’] which is applied to DATA using the query() function


	sort – JSON string from flask.request.args[‘sort’] which is applied to DATA using the sort_values() or
sort_index() function.  Here is the JSON structure: [col1,dir1],[col2,dir2],….[coln,dirn]






	Returns

	JSON {
results: [


{dtale_index: 1, col1: val1_1, …,colN: valN_1},
…,
{dtale_index: N2, col1: val1_N2, …,colN: valN_N2}




],
columns: [{name: col1, dtype: ‘int64’},…,{name: colN, dtype: ‘datetime’}],
total: N2,
success: True/False







}






	
dtale.views.get_duplicates(data_id)

	




	
dtale.views.get_filter_info(data_id)

	flask.Flask [https://flask-doc.readthedocs.io/en/latest/api.html#flask.Flask] route which returns a view-only version of the query, column filters & context variables
to the front end.


	Parameters

	data_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – integer string identifier for a D-Tale process’s data



	Returns

	JSON










	
dtale.views.get_ppscore(df, col1, col2)

	




	
dtale.views.get_ppscore_matrix(df)

	




	
dtale.views.get_processes()

	flask.Flask [https://flask-doc.readthedocs.io/en/latest/api.html#flask.Flask] route which returns list of running D-Tale processes within current python process


	Returns

	JSON {
data: [



	{

	port: 1, name: ‘name1’, rows: 5, columns: 5, names: ‘col1,…,col5’, start: ‘2018-04-30 12:36:44’,
ts: 1525106204000





},
…,
{


port: N, name: ‘nameN’, rows: 5, columns: 5, names: ‘col1,…,col5’, start: ‘2018-04-30 12:36:44’,
ts: 1525106204000




}




],
success: True/False







}






	
dtale.views.get_scatter(data_id)

	flask.Flask [https://flask-doc.readthedocs.io/en/latest/api.html#flask.Flask] route which returns data used in correlation of two columns for scatter chart


	Parameters

	
	data_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – integer string identifier for a D-Tale process’s data


	cols – comma-separated string from flask.request.args[‘cols’] containing names of two columns in dataframe


	dateCol – string from flask.request.args[‘dateCol’] with name of date-type column in dateframe for timeseries


	date – string from flask.request.args[‘date’] date value in dateCol to filter dataframe to






	Returns

	JSON {
data: [{col1: 0.123, col2: 0.123, index: 1},…,{col1: 0.123, col2: 0.123, index: N}],
stats: {
stats: {


correlated: 50,
only_in_s0: 1,
only_in_s1: 2,
pearson: 0.987,
spearman: 0.879,




}
x: col1,
y: col2







} or {error: ‘Exception message’, traceback: ‘Exception stacktrace’}






	
dtale.views.get_sorted_sequential_diffs(data_id)

	




	
dtale.views.get_xarray_coords(data_id)

	




	
dtale.views.get_xarray_dimension_values(data_id, dim)

	




	
dtale.views.handle_excel_upload(dfs)

	




	
dtale.views.handle_koalas(data)

	Helper function to check if koalas is installed and also if incoming data is a koalas dataframe, if so convert it
to pandas.DataFrame [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html#pandas.DataFrame], otherwise simply return the original data structure.


	Parameters

	data – data we want to check if its a koalas dataframe and if so convert to pandas.DataFrame [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html#pandas.DataFrame]



	Returns

	pandas.DataFrame [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html#pandas.DataFrame]










	
dtale.views.head_endpoint(popup_type=None)

	




	
dtale.views.iframe_popup(popup_type, data_id=None)

	




	
dtale.views.in_ipython_frontend()

	Helper function which is variation of pandas.io.formats.console.in_ipython_frontend which
checks to see if we are inside an IPython zmq frontend


	Returns

	True if D-Tale is being invoked within ipython notebook, False otherwise










	
dtale.views.is_koalas(data)

	




	
dtale.views.is_up(base)

	This function checks to see if instance’s flask.Flask process is up by hitting ‘health’ route.

Using verify=False will allow us to validate instances being served up over SSL


	Returns

	True if flask.Flask process is up and running, False otherwise










	
dtale.views.kill(base)

	This function fires a request to this instance’s ‘shutdown’ route to kill it






	
dtale.views.load_filtered_ranges(data_id)

	




	
dtale.views.load_new_data(df, startup_code, name=None, return_id=False, settings=None)

	




	
dtale.views.move_filters_to_custom(data_id)

	




	
dtale.views.network_analysis(data_id)

	




	
dtale.views.network_data(data_id)

	




	
dtale.views.outliers(data_id)

	




	
dtale.views.process_keys()

	




	
dtale.views.refresh_col_indexes(data_id)

	Helper function to sync column indexes to current state of dataframe for data_id.






	
dtale.views.rename_col(data_id)

	




	
dtale.views.reshape_data(data_id)

	




	
dtale.views.save_column_filter(data_id)

	




	
dtale.views.save_range_highlights(data_id)

	




	
dtale.views.send_file(output, filename, content_type)

	




	
dtale.views.shortest_path(data_id)

	




	
dtale.views.startup(url='', data=None, data_loader=None, name=None, data_id=None, context_vars=None, ignore_duplicate=True, allow_cell_edits=True, inplace=False, drop_index=False, precision=2, show_columns=None, hide_columns=None, optimize_dataframe=False, column_formats=None, nan_display=None, sort=None, locked=None, background_mode=None, range_highlights=None)

	
	Loads and stores data globally

	
	If data has indexes then it will lock save those columns as locked on the front-end


	If data has column named index it will be dropped so that it won’t collide with row numbering (dtale_index)


	Create location in memory for storing settings which can be manipulated from the front-end (sorts, filter, …)









	Parameters

	
	url – the base URL that D-Tale is running from to be referenced in redirects to shutdown


	data – pandas.DataFrame [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html#pandas.DataFrame] or pandas.Series [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.Series.html#pandas.Series]


	data_loader – function which returns pandas.DataFrame [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html#pandas.DataFrame]


	name – string label to apply to your session


	data_id – integer id assigned to a piece of data viewable in D-Tale, if this is populated then it will
override the data at that id


	context_vars (dict [https://docs.python.org/3/library/stdtypes.html#dict], optional) – a dictionary of the variables that will be available for use in user-defined expressions,
such as filters


	ignore_duplicate – if set to True this will not test whether this data matches any previously loaded to D-Tale


	allow_cell_edits (bool [https://docs.python.org/3/library/functions.html#bool], optional) – If false, this will not allow users to edit cells directly in their D-Tale grid


	inplace (bool [https://docs.python.org/3/library/functions.html#bool], optional) – If true, this will call reset_index(inplace=True) on the dataframe used as a way to save memory.
Otherwise this will create a brand new dataframe, thus doubling memory but leaving the dataframe
input unchanged.


	drop_index (bool [https://docs.python.org/3/library/functions.html#bool], optional) – If true, this will drop any pre-existing index on the dataframe input.


	precision (int [https://docs.python.org/3/library/functions.html#int], optional) – The default precision to display for float data in D-Tale grid


	show_columns (list [https://docs.python.org/3/library/stdtypes.html#list], optional) – Columns to show on load, hide all others


	hide_columns (list [https://docs.python.org/3/library/stdtypes.html#list], optional) – Columns to hide on load


	optimize_dataframe (boolean) – this will convert string columns with less certain then a certain number of distinct
values into categories


	column_formats (dict [https://docs.python.org/3/library/stdtypes.html#dict], optional) – The formatting to apply to certain columns on the front-end


	sort (list [https://docs.python.org/3/library/stdtypes.html#list][tuple [https://docs.python.org/3/library/stdtypes.html#tuple]], optional) – The sort to apply to the data on startup (EX: [(“col1”, “ASC”), (“col2”, “DESC”),…])


	locked (list [https://docs.python.org/3/library/stdtypes.html#list], optional) – Columns to lock to the left of your grid on load


	background_mode (string [https://docs.python.org/3/library/string.html#module-string], optional) – Different background highlighting modes available on the frontend. Possible values are:
- heatmap-all: turn on heatmap for all numeric columns where the colors are determined by


the range of values over all numeric columns combined





	
	heatmap-col: turn on heatmap for all numeric columns where the colors are determined by

	the range of values in the column







	heatmap-col-[column name]: turn on heatmap highlighting for a specific column


	dtypes: highlight columns based on it’s data type


	missing: highlight any missing values (np.nan, empty strings, strings of all spaces)


	outliers: highlight any outliers


	range: highlight values for any matchers entered in the “range_highlights” option


	lowVariance: highlight values with a low variance







	range_highlights (dict [https://docs.python.org/3/library/stdtypes.html#dict], optional) – Definitions for equals, less-than or greater-than ranges for individual (or all) columns
which apply different background colors to cells which fall in those ranges.













	
dtale.views.test_filter(data_id)

	flask.Flask [https://flask-doc.readthedocs.io/en/latest/api.html#flask.Flask] route which will test out pandas query before it gets applied to DATA and return
exception information to the screen if there is any


	Parameters

	
	data_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – integer string identifier for a D-Tale process’s data


	query – string from flask.request.args[‘query’] which is applied to DATA using the query() function






	Returns

	JSON {success: True/False}










	
dtale.views.to_xarray(data_id)

	




	
dtale.views.toggle_outlier_filter(data_id)

	




	
dtale.views.unique_count(s)

	




	
dtale.views.update_column_position(data_id)

	flask.Flask [https://flask-doc.readthedocs.io/en/latest/api.html#flask.Flask] route to handle moving of columns within a pandas.DataFrame [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html#pandas.DataFrame]. Columns can
be moved in one of these 4 directions: front, back, left, right


	Parameters

	
	data_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – integer string identifier for a D-Tale process’s data


	action – string from flask.request.args[‘action’] of direction to move column


	col – string from flask.request.args[‘col’] of column name to move






	Returns

	JSON {success: True/False}










	
dtale.views.update_df_for_encoded_strings(df, dummy_cols, cols, code)

	




	
dtale.views.update_formats(data_id)

	flask.Flask [https://flask-doc.readthedocs.io/en/latest/api.html#flask.Flask] route which updates the “columnFormats” property for global SETTINGS associated w/ the
current port


	Parameters

	
	data_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – integer string identifier for a D-Tale process’s data


	all – boolean flag which, if true, tells us we should apply this formatting to all columns with the same
data type as our selected column


	col – selected column


	format – JSON string for the formatting configuration we want applied to either the selected column of all
columns with the selected column’s data type






	Returns

	JSON










	
dtale.views.update_language()

	




	
dtale.views.update_locked(data_id)

	flask.Flask [https://flask-doc.readthedocs.io/en/latest/api.html#flask.Flask] route to handle saving state associated with locking and unlocking columns


	Parameters

	
	data_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – integer string identifier for a D-Tale process’s data


	action – string from flask.request.args[‘action’] of action to perform (lock or unlock)


	col – string from flask.request.args[‘col’] of column name to lock/unlock






	Returns

	JSON {success: True/False}










	
dtale.views.update_maximum_column_width()

	




	
dtale.views.update_maximum_row_height()

	




	
dtale.views.update_pin_menu()

	




	
dtale.views.update_query_engine()

	




	
dtale.views.update_settings(data_id)

	flask.Flask [https://flask-doc.readthedocs.io/en/latest/api.html#flask.Flask] route which updates global SETTINGS for current port


	Parameters

	
	data_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – integer string identifier for a D-Tale process’s data


	settings – JSON string from flask.request.args[‘settings’] which gets decoded and stored in SETTINGS variable






	Returns

	JSON










	
dtale.views.update_theme()

	




	
dtale.views.update_visibility(data_id)

	flask.Flask [https://flask-doc.readthedocs.io/en/latest/api.html#flask.Flask] route to handle saving state associated visiblity of columns on the front-end


	Parameters

	
	data_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – integer string identifier for a D-Tale process’s data


	visibility (dict [https://docs.python.org/3/library/stdtypes.html#dict], optional) – string from flask.request.args[‘action’] of dictionary of visibility of all columns in a
dataframe


	toggle (str [https://docs.python.org/3/library/stdtypes.html#str], optional) – string from flask.request.args[‘col’] of column name whose visibility should be toggled






	Returns

	JSON {success: True/False}










	
dtale.views.update_xarray_selection(data_id)

	




	
dtale.views.upload()

	




	
dtale.views.variance(data_id)

	flask.Flask [https://flask-doc.readthedocs.io/en/latest/api.html#flask.Flask] route which returns standard details about column data using
pandas.DataFrame.describe() [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.describe.html#pandas.DataFrame.describe] to the front-end as JSON


	Parameters

	
	data_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – integer string identifier for a D-Tale process’s data


	column – required dash separated string “START-END” stating a range of row indexes to be returned
to the screen






	Returns

	JSON {
describe: object representing output from pandas.Series.describe() [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.Series.describe.html#pandas.Series.describe],
unique_data: array of unique values when data has <= 100 unique values
success: True/False





}






	
dtale.views.view_calculation(calc_type='skew')

	




	
dtale.views.view_code_popup()

	flask.Flask [https://flask-doc.readthedocs.io/en/latest/api.html#flask.Flask] route which serves up a base jinja template for code snippets


	Returns

	HTML










	
dtale.views.view_iframe(data_id=None)

	flask.Flask [https://flask-doc.readthedocs.io/en/latest/api.html#flask.Flask] route which serves up base jinja template housing JS files


	Parameters

	data_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – integer string identifier for a D-Tale process’s data



	Returns

	HTML










	
dtale.views.view_main(data_id=None)

	flask.Flask [https://flask-doc.readthedocs.io/en/latest/api.html#flask.Flask] route which serves up base jinja template housing JS files


	Parameters

	data_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – integer string identifier for a D-Tale process’s data



	Returns

	HTML










	
dtale.views.view_main_by_name(data_name=None)

	flask.Flask [https://flask-doc.readthedocs.io/en/latest/api.html#flask.Flask] route which serves up base jinja template housing JS files


	Parameters

	data_name (str [https://docs.python.org/3/library/stdtypes.html#str]) – integer string identifier for a D-Tale process’s data



	Returns

	HTML










	
dtale.views.view_network(data_id=None)

	flask.Flask [https://flask-doc.readthedocs.io/en/latest/api.html#flask.Flask] route which serves up base jinja template housing JS files


	Parameters

	data_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – integer string identifier for a D-Tale process’s data



	Returns

	HTML










	
dtale.views.view_popup(popup_type, data_id=None)

	flask.Flask [https://flask-doc.readthedocs.io/en/latest/api.html#flask.Flask] route which serves up a base jinja template for any popup, additionally forwards any
request parameters as input to template.


	Parameters

	
	popup_type (str [https://docs.python.org/3/library/stdtypes.html#str]) – type of popup to be opened. Possible values: charts, correlations, describe, histogram, instances


	data_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – integer string identifier for a D-Tale process’s data






	Returns

	HTML










	
dtale.views.web_upload()
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	dtale.app

	dtale.auth

	dtale.charts.utils

	dtale.cli.clickutils

	dtale.cli.loaders

	dtale.cli.loaders.arctic_loader

	dtale.cli.loaders.csv_loader

	dtale.cli.loaders.excel_loader
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	dtale.cli.script
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	dtale.column_filters
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	dtale.combine_data

	dtale.config

	dtale.correlations

	dtale.dash_application.charts

	dtale.dash_application.components.Wordcloud

	dtale.dash_application.custom_geojson

	dtale.dash_application.drilldown_modal

	dtale.dash_application.extended_aggregations

	dtale.dash_application.layout.layout

	dtale.dash_application.layout.utils

	dtale.dash_application.lock_zoom

	dtale.dash_application.saved_charts

	dtale.dash_application.utils

	dtale.dash_application.views

	dtale.data_reshapers

	dtale.datasets

	dtale.describe

	dtale.django.dispatcher

	dtale.duplicate_checks

	dtale.env_util

	dtale.gage_rnr

	dtale.global_state

	dtale.predefined_filters
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	logging




          

      

      

    

  

    
      
          
            
  Source code for logging

# Copyright 2001-2017 by Vinay Sajip. All Rights Reserved.
#
# Permission to use, copy, modify, and distribute this software and its
# documentation for any purpose and without fee is hereby granted,
# provided that the above copyright notice appear in all copies and that
# both that copyright notice and this permission notice appear in
# supporting documentation, and that the name of Vinay Sajip
# not be used in advertising or publicity pertaining to distribution
# of the software without specific, written prior permission.
# VINAY SAJIP DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE, INCLUDING
# ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS. IN NO EVENT SHALL
# VINAY SAJIP BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR
# ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER
# IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
# OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

"""
Logging package for Python. Based on PEP 282 and comments thereto in
comp.lang.python.

Copyright (C) 2001-2017 Vinay Sajip. All Rights Reserved.

To use, simply 'import logging' and log away!
"""

import sys, os, time, io, traceback, warnings, weakref, collections.abc

from string import Template

__all__ = ['BASIC_FORMAT', 'BufferingFormatter', 'CRITICAL', 'DEBUG', 'ERROR',
           'FATAL', 'FileHandler', 'Filter', 'Formatter', 'Handler', 'INFO',
           'LogRecord', 'Logger', 'LoggerAdapter', 'NOTSET', 'NullHandler',
           'StreamHandler', 'WARN', 'WARNING', 'addLevelName', 'basicConfig',
           'captureWarnings', 'critical', 'debug', 'disable', 'error',
           'exception', 'fatal', 'getLevelName', 'getLogger', 'getLoggerClass',
           'info', 'log', 'makeLogRecord', 'setLoggerClass', 'shutdown',
           'warn', 'warning', 'getLogRecordFactory', 'setLogRecordFactory',
           'lastResort', 'raiseExceptions']

import threading

__author__  = "Vinay Sajip <vinay_sajip@red-dove.com>"
__status__  = "production"
# The following module attributes are no longer updated.
__version__ = "0.5.1.2"
__date__    = "07 February 2010"

#---------------------------------------------------------------------------
#   Miscellaneous module data
#---------------------------------------------------------------------------

#
#_startTime is used as the base when calculating the relative time of events
#
_startTime = time.time()

#
#raiseExceptions is used to see if exceptions during handling should be
#propagated
#
raiseExceptions = True

#
# If you don't want threading information in the log, set this to zero
#
logThreads = True

#
# If you don't want multiprocessing information in the log, set this to zero
#
logMultiprocessing = True

#
# If you don't want process information in the log, set this to zero
#
logProcesses = True

#---------------------------------------------------------------------------
#   Level related stuff
#---------------------------------------------------------------------------
#
# Default levels and level names, these can be replaced with any positive set
# of values having corresponding names. There is a pseudo-level, NOTSET, which
# is only really there as a lower limit for user-defined levels. Handlers and
# loggers are initialized with NOTSET so that they will log all messages, even
# at user-defined levels.
#

CRITICAL = 50
FATAL = CRITICAL
ERROR = 40
WARNING = 30
WARN = WARNING
INFO = 20
DEBUG = 10
NOTSET = 0

_levelToName = {
    CRITICAL: 'CRITICAL',
    ERROR: 'ERROR',
    WARNING: 'WARNING',
    INFO: 'INFO',
    DEBUG: 'DEBUG',
    NOTSET: 'NOTSET',
}
_nameToLevel = {
    'CRITICAL': CRITICAL,
    'FATAL': FATAL,
    'ERROR': ERROR,
    'WARN': WARNING,
    'WARNING': WARNING,
    'INFO': INFO,
    'DEBUG': DEBUG,
    'NOTSET': NOTSET,
}

def getLevelName(level):
    """
    Return the textual representation of logging level 'level'.

    If the level is one of the predefined levels (CRITICAL, ERROR, WARNING,
    INFO, DEBUG) then you get the corresponding string. If you have
    associated levels with names using addLevelName then the name you have
    associated with 'level' is returned.

    If a numeric value corresponding to one of the defined levels is passed
    in, the corresponding string representation is returned.

    Otherwise, the string "Level %s" % level is returned.
    """
    # See Issues #22386, #27937 and #29220 for why it's this way
    result = _levelToName.get(level)
    if result is not None:
        return result
    result = _nameToLevel.get(level)
    if result is not None:
        return result
    return "Level %s" % level

def addLevelName(level, levelName):
    """
    Associate 'levelName' with 'level'.

    This is used when converting levels to text during message formatting.
    """
    _acquireLock()
    try:    #unlikely to cause an exception, but you never know...
        _levelToName[level] = levelName
        _nameToLevel[levelName] = level
    finally:
        _releaseLock()

if hasattr(sys, '_getframe'):
    currentframe = lambda: sys._getframe(3)
else: #pragma: no cover
    def currentframe():
        """Return the frame object for the caller's stack frame."""
        try:
            raise Exception
        except Exception:
            return sys.exc_info()[2].tb_frame.f_back

#
# _srcfile is used when walking the stack to check when we've got the first
# caller stack frame, by skipping frames whose filename is that of this
# module's source. It therefore should contain the filename of this module's
# source file.
#
# Ordinarily we would use __file__ for this, but frozen modules don't always
# have __file__ set, for some reason (see Issue #21736). Thus, we get the
# filename from a handy code object from a function defined in this module.
# (There's no particular reason for picking addLevelName.)
#

_srcfile = os.path.normcase(addLevelName.__code__.co_filename)

# _srcfile is only used in conjunction with sys._getframe().
# To provide compatibility with older versions of Python, set _srcfile
# to None if _getframe() is not available; this value will prevent
# findCaller() from being called. You can also do this if you want to avoid
# the overhead of fetching caller information, even when _getframe() is
# available.
#if not hasattr(sys, '_getframe'):
#    _srcfile = None


def _checkLevel(level):
    if isinstance(level, int):
        rv = level
    elif str(level) == level:
        if level not in _nameToLevel:
            raise ValueError("Unknown level: %r" % level)
        rv = _nameToLevel[level]
    else:
        raise TypeError("Level not an integer or a valid string: %r" % level)
    return rv

#---------------------------------------------------------------------------
#   Thread-related stuff
#---------------------------------------------------------------------------

#
#_lock is used to serialize access to shared data structures in this module.
#This needs to be an RLock because fileConfig() creates and configures
#Handlers, and so might arbitrary user threads. Since Handler code updates the
#shared dictionary _handlers, it needs to acquire the lock. But if configuring,
#the lock would already have been acquired - so we need an RLock.
#The same argument applies to Loggers and Manager.loggerDict.
#
_lock = threading.RLock()

def _acquireLock():
    """
    Acquire the module-level lock for serializing access to shared data.

    This should be released with _releaseLock().
    """
    if _lock:
        _lock.acquire()

def _releaseLock():
    """
    Release the module-level lock acquired by calling _acquireLock().
    """
    if _lock:
        _lock.release()


# Prevent a held logging lock from blocking a child from logging.

if not hasattr(os, 'register_at_fork'):  # Windows and friends.
    def _register_at_fork_reinit_lock(instance):
        pass  # no-op when os.register_at_fork does not exist.
else:
    # A collection of instances with a createLock method (logging.Handler)
    # to be called in the child after forking.  The weakref avoids us keeping
    # discarded Handler instances alive.  A set is used to avoid accumulating
    # duplicate registrations as createLock() is responsible for registering
    # a new Handler instance with this set in the first place.
    _at_fork_reinit_lock_weakset = weakref.WeakSet()

    def _register_at_fork_reinit_lock(instance):
        _acquireLock()
        try:
            _at_fork_reinit_lock_weakset.add(instance)
        finally:
            _releaseLock()

    def _after_at_fork_child_reinit_locks():
        # _acquireLock() was called in the parent before forking.
        for handler in _at_fork_reinit_lock_weakset:
            try:
                handler.createLock()
            except Exception as err:
                # Similar to what PyErr_WriteUnraisable does.
                print("Ignoring exception from logging atfork", instance,
                      "._reinit_lock() method:", err, file=sys.stderr)
        _releaseLock()  # Acquired by os.register_at_fork(before=.


    os.register_at_fork(before=_acquireLock,
                        after_in_child=_after_at_fork_child_reinit_locks,
                        after_in_parent=_releaseLock)


#---------------------------------------------------------------------------
#   The logging record
#---------------------------------------------------------------------------

class LogRecord(object):
    """
    A LogRecord instance represents an event being logged.

    LogRecord instances are created every time something is logged. They
    contain all the information pertinent to the event being logged. The
    main information passed in is in msg and args, which are combined
    using str(msg) % args to create the message field of the record. The
    record also includes information such as when the record was created,
    the source line where the logging call was made, and any exception
    information to be logged.
    """
    def __init__(self, name, level, pathname, lineno,
                 msg, args, exc_info, func=None, sinfo=None, **kwargs):
        """
        Initialize a logging record with interesting information.
        """
        ct = time.time()
        self.name = name
        self.msg = msg
        #
        # The following statement allows passing of a dictionary as a sole
        # argument, so that you can do something like
        #  logging.debug("a %(a)d b %(b)s", {'a':1, 'b':2})
        # Suggested by Stefan Behnel.
        # Note that without the test for args[0], we get a problem because
        # during formatting, we test to see if the arg is present using
        # 'if self.args:'. If the event being logged is e.g. 'Value is %d'
        # and if the passed arg fails 'if self.args:' then no formatting
        # is done. For example, logger.warning('Value is %d', 0) would log
        # 'Value is %d' instead of 'Value is 0'.
        # For the use case of passing a dictionary, this should not be a
        # problem.
        # Issue #21172: a request was made to relax the isinstance check
        # to hasattr(args[0], '__getitem__'). However, the docs on string
        # formatting still seem to suggest a mapping object is required.
        # Thus, while not removing the isinstance check, it does now look
        # for collections.abc.Mapping rather than, as before, dict.
        if (args and len(args) == 1 and isinstance(args[0], collections.abc.Mapping)
            and args[0]):
            args = args[0]
        self.args = args
        self.levelname = getLevelName(level)
        self.levelno = level
        self.pathname = pathname
        try:
            self.filename = os.path.basename(pathname)
            self.module = os.path.splitext(self.filename)[0]
        except (TypeError, ValueError, AttributeError):
            self.filename = pathname
            self.module = "Unknown module"
        self.exc_info = exc_info
        self.exc_text = None      # used to cache the traceback text
        self.stack_info = sinfo
        self.lineno = lineno
        self.funcName = func
        self.created = ct
        self.msecs = (ct - int(ct)) * 1000
        self.relativeCreated = (self.created - _startTime) * 1000
        if logThreads:
            self.thread = threading.get_ident()
            self.threadName = threading.current_thread().name
        else: # pragma: no cover
            self.thread = None
            self.threadName = None
        if not logMultiprocessing: # pragma: no cover
            self.processName = None
        else:
            self.processName = 'MainProcess'
            mp = sys.modules.get('multiprocessing')
            if mp is not None:
                # Errors may occur if multiprocessing has not finished loading
                # yet - e.g. if a custom import hook causes third-party code
                # to run when multiprocessing calls import. See issue 8200
                # for an example
                try:
                    self.processName = mp.current_process().name
                except Exception: #pragma: no cover
                    pass
        if logProcesses and hasattr(os, 'getpid'):
            self.process = os.getpid()
        else:
            self.process = None

    def __str__(self):
        return '<LogRecord: %s, %s, %s, %s, "%s">'%(self.name, self.levelno,
            self.pathname, self.lineno, self.msg)

    __repr__ = __str__

    def getMessage(self):
        """
        Return the message for this LogRecord.

        Return the message for this LogRecord after merging any user-supplied
        arguments with the message.
        """
        msg = str(self.msg)
        if self.args:
            msg = msg % self.args
        return msg

#
#   Determine which class to use when instantiating log records.
#
_logRecordFactory = LogRecord

def setLogRecordFactory(factory):
    """
    Set the factory to be used when instantiating a log record.

    :param factory: A callable which will be called to instantiate
    a log record.
    """
    global _logRecordFactory
    _logRecordFactory = factory

def getLogRecordFactory():
    """
    Return the factory to be used when instantiating a log record.
    """

    return _logRecordFactory

def makeLogRecord(dict):
    """
    Make a LogRecord whose attributes are defined by the specified dictionary,
    This function is useful for converting a logging event received over
    a socket connection (which is sent as a dictionary) into a LogRecord
    instance.
    """
    rv = _logRecordFactory(None, None, "", 0, "", (), None, None)
    rv.__dict__.update(dict)
    return rv

#---------------------------------------------------------------------------
#   Formatter classes and functions
#---------------------------------------------------------------------------

class PercentStyle(object):

    default_format = '%(message)s'
    asctime_format = '%(asctime)s'
    asctime_search = '%(asctime)'

    def __init__(self, fmt):
        self._fmt = fmt or self.default_format

    def usesTime(self):
        return self._fmt.find(self.asctime_search) >= 0

    def format(self, record):
        return self._fmt % record.__dict__

class StrFormatStyle(PercentStyle):
    default_format = '{message}'
    asctime_format = '{asctime}'
    asctime_search = '{asctime'

    def format(self, record):
        return self._fmt.format(**record.__dict__)


class StringTemplateStyle(PercentStyle):
    default_format = '${message}'
    asctime_format = '${asctime}'
    asctime_search = '${asctime}'

    def __init__(self, fmt):
        self._fmt = fmt or self.default_format
        self._tpl = Template(self._fmt)

    def usesTime(self):
        fmt = self._fmt
        return fmt.find('$asctime') >= 0 or fmt.find(self.asctime_format) >= 0

    def format(self, record):
        return self._tpl.substitute(**record.__dict__)

BASIC_FORMAT = "%(levelname)s:%(name)s:%(message)s"

_STYLES = {
    '%': (PercentStyle, BASIC_FORMAT),
    '{': (StrFormatStyle, '{levelname}:{name}:{message}'),
    '$': (StringTemplateStyle, '${levelname}:${name}:${message}'),
}

class Formatter(object):
    """
    Formatter instances are used to convert a LogRecord to text.

    Formatters need to know how a LogRecord is constructed. They are
    responsible for converting a LogRecord to (usually) a string which can
    be interpreted by either a human or an external system. The base Formatter
    allows a formatting string to be specified. If none is supplied, the
    the style-dependent default value, "%(message)s", "{message}", or
    "${message}", is used.

    The Formatter can be initialized with a format string which makes use of
    knowledge of the LogRecord attributes - e.g. the default value mentioned
    above makes use of the fact that the user's message and arguments are pre-
    formatted into a LogRecord's message attribute. Currently, the useful
    attributes in a LogRecord are described by:

    %(name)s            Name of the logger (logging channel)
    %(levelno)s         Numeric logging level for the message (DEBUG, INFO,
                        WARNING, ERROR, CRITICAL)
    %(levelname)s       Text logging level for the message ("DEBUG", "INFO",
                        "WARNING", "ERROR", "CRITICAL")
    %(pathname)s        Full pathname of the source file where the logging
                        call was issued (if available)
    %(filename)s        Filename portion of pathname
    %(module)s          Module (name portion of filename)
    %(lineno)d          Source line number where the logging call was issued
                        (if available)
    %(funcName)s        Function name
    %(created)f         Time when the LogRecord was created (time.time()
                        return value)
    %(asctime)s         Textual time when the LogRecord was created
    %(msecs)d           Millisecond portion of the creation time
    %(relativeCreated)d Time in milliseconds when the LogRecord was created,
                        relative to the time the logging module was loaded
                        (typically at application startup time)
    %(thread)d          Thread ID (if available)
    %(threadName)s      Thread name (if available)
    %(process)d         Process ID (if available)
    %(message)s         The result of record.getMessage(), computed just as
                        the record is emitted
    """

    converter = time.localtime

    def __init__(self, fmt=None, datefmt=None, style='%'):
        """
        Initialize the formatter with specified format strings.

        Initialize the formatter either with the specified format string, or a
        default as described above. Allow for specialized date formatting with
        the optional datefmt argument. If datefmt is omitted, you get an
        ISO8601-like (or RFC 3339-like) format.

        Use a style parameter of '%', '{' or '$' to specify that you want to
        use one of %-formatting, :meth:`str.format` (``{}``) formatting or
        :class:`string.Template` formatting in your format string.

        .. versionchanged:: 3.2
           Added the ``style`` parameter.
        """
        if style not in _STYLES:
            raise ValueError('Style must be one of: %s' % ','.join(
                             _STYLES.keys()))
        self._style = _STYLES[style][0](fmt)
        self._fmt = self._style._fmt
        self.datefmt = datefmt

    default_time_format = '%Y-%m-%d %H:%M:%S'
    default_msec_format = '%s,%03d'

    def formatTime(self, record, datefmt=None):
        """
        Return the creation time of the specified LogRecord as formatted text.

        This method should be called from format() by a formatter which
        wants to make use of a formatted time. This method can be overridden
        in formatters to provide for any specific requirement, but the
        basic behaviour is as follows: if datefmt (a string) is specified,
        it is used with time.strftime() to format the creation time of the
        record. Otherwise, an ISO8601-like (or RFC 3339-like) format is used.
        The resulting string is returned. This function uses a user-configurable
        function to convert the creation time to a tuple. By default,
        time.localtime() is used; to change this for a particular formatter
        instance, set the 'converter' attribute to a function with the same
        signature as time.localtime() or time.gmtime(). To change it for all
        formatters, for example if you want all logging times to be shown in GMT,
        set the 'converter' attribute in the Formatter class.
        """
        ct = self.converter(record.created)
        if datefmt:
            s = time.strftime(datefmt, ct)
        else:
            t = time.strftime(self.default_time_format, ct)
            s = self.default_msec_format % (t, record.msecs)
        return s

    def formatException(self, ei):
        """
        Format and return the specified exception information as a string.

        This default implementation just uses
        traceback.print_exception()
        """
        sio = io.StringIO()
        tb = ei[2]
        # See issues #9427, #1553375. Commented out for now.
        #if getattr(self, 'fullstack', False):
        #    traceback.print_stack(tb.tb_frame.f_back, file=sio)
        traceback.print_exception(ei[0], ei[1], tb, None, sio)
        s = sio.getvalue()
        sio.close()
        if s[-1:] == "\n":
            s = s[:-1]
        return s

    def usesTime(self):
        """
        Check if the format uses the creation time of the record.
        """
        return self._style.usesTime()

    def formatMessage(self, record):
        return self._style.format(record)

    def formatStack(self, stack_info):
        """
        This method is provided as an extension point for specialized
        formatting of stack information.

        The input data is a string as returned from a call to
        :func:`traceback.print_stack`, but with the last trailing newline
        removed.

        The base implementation just returns the value passed in.
        """
        return stack_info

    def format(self, record):
        """
        Format the specified record as text.

        The record's attribute dictionary is used as the operand to a
        string formatting operation which yields the returned string.
        Before formatting the dictionary, a couple of preparatory steps
        are carried out. The message attribute of the record is computed
        using LogRecord.getMessage(). If the formatting string uses the
        time (as determined by a call to usesTime(), formatTime() is
        called to format the event time. If there is exception information,
        it is formatted using formatException() and appended to the message.
        """
        record.message = record.getMessage()
        if self.usesTime():
            record.asctime = self.formatTime(record, self.datefmt)
        s = self.formatMessage(record)
        if record.exc_info:
            # Cache the traceback text to avoid converting it multiple times
            # (it's constant anyway)
            if not record.exc_text:
                record.exc_text = self.formatException(record.exc_info)
        if record.exc_text:
            if s[-1:] != "\n":
                s = s + "\n"
            s = s + record.exc_text
        if record.stack_info:
            if s[-1:] != "\n":
                s = s + "\n"
            s = s + self.formatStack(record.stack_info)
        return s

#
#   The default formatter to use when no other is specified
#
_defaultFormatter = Formatter()

class BufferingFormatter(object):
    """
    A formatter suitable for formatting a number of records.
    """
    def __init__(self, linefmt=None):
        """
        Optionally specify a formatter which will be used to format each
        individual record.
        """
        if linefmt:
            self.linefmt = linefmt
        else:
            self.linefmt = _defaultFormatter

    def formatHeader(self, records):
        """
        Return the header string for the specified records.
        """
        return ""

    def formatFooter(self, records):
        """
        Return the footer string for the specified records.
        """
        return ""

    def format(self, records):
        """
        Format the specified records and return the result as a string.
        """
        rv = ""
        if len(records) > 0:
            rv = rv + self.formatHeader(records)
            for record in records:
                rv = rv + self.linefmt.format(record)
            rv = rv + self.formatFooter(records)
        return rv

#---------------------------------------------------------------------------
#   Filter classes and functions
#---------------------------------------------------------------------------

class Filter(object):
    """
    Filter instances are used to perform arbitrary filtering of LogRecords.

    Loggers and Handlers can optionally use Filter instances to filter
    records as desired. The base filter class only allows events which are
    below a certain point in the logger hierarchy. For example, a filter
    initialized with "A.B" will allow events logged by loggers "A.B",
    "A.B.C", "A.B.C.D", "A.B.D" etc. but not "A.BB", "B.A.B" etc. If
    initialized with the empty string, all events are passed.
    """
    def __init__(self, name=''):
        """
        Initialize a filter.

        Initialize with the name of the logger which, together with its
        children, will have its events allowed through the filter. If no
        name is specified, allow every event.
        """
        self.name = name
        self.nlen = len(name)

    def filter(self, record):
        """
        Determine if the specified record is to be logged.

        Is the specified record to be logged? Returns 0 for no, nonzero for
        yes. If deemed appropriate, the record may be modified in-place.
        """
        if self.nlen == 0:
            return True
        elif self.name == record.name:
            return True
        elif record.name.find(self.name, 0, self.nlen) != 0:
            return False
        return (record.name[self.nlen] == ".")

class Filterer(object):
    """
    A base class for loggers and handlers which allows them to share
    common code.
    """
    def __init__(self):
        """
        Initialize the list of filters to be an empty list.
        """
        self.filters = []

    def addFilter(self, filter):
        """
        Add the specified filter to this handler.
        """
        if not (filter in self.filters):
            self.filters.append(filter)

    def removeFilter(self, filter):
        """
        Remove the specified filter from this handler.
        """
        if filter in self.filters:
            self.filters.remove(filter)

    def filter(self, record):
        """
        Determine if a record is loggable by consulting all the filters.

        The default is to allow the record to be logged; any filter can veto
        this and the record is then dropped. Returns a zero value if a record
        is to be dropped, else non-zero.

        .. versionchanged:: 3.2

           Allow filters to be just callables.
        """
        rv = True
        for f in self.filters:
            if hasattr(f, 'filter'):
                result = f.filter(record)
            else:
                result = f(record) # assume callable - will raise if not
            if not result:
                rv = False
                break
        return rv

#---------------------------------------------------------------------------
#   Handler classes and functions
#---------------------------------------------------------------------------

_handlers = weakref.WeakValueDictionary()  #map of handler names to handlers
_handlerList = [] # added to allow handlers to be removed in reverse of order initialized

def _removeHandlerRef(wr):
    """
    Remove a handler reference from the internal cleanup list.
    """
    # This function can be called during module teardown, when globals are
    # set to None. It can also be called from another thread. So we need to
    # pre-emptively grab the necessary globals and check if they're None,
    # to prevent race conditions and failures during interpreter shutdown.
    acquire, release, handlers = _acquireLock, _releaseLock, _handlerList
    if acquire and release and handlers:
        acquire()
        try:
            if wr in handlers:
                handlers.remove(wr)
        finally:
            release()

def _addHandlerRef(handler):
    """
    Add a handler to the internal cleanup list using a weak reference.
    """
    _acquireLock()
    try:
        _handlerList.append(weakref.ref(handler, _removeHandlerRef))
    finally:
        _releaseLock()

class Handler(Filterer):
    """
    Handler instances dispatch logging events to specific destinations.

    The base handler class. Acts as a placeholder which defines the Handler
    interface. Handlers can optionally use Formatter instances to format
    records as desired. By default, no formatter is specified; in this case,
    the 'raw' message as determined by record.message is logged.
    """
    def __init__(self, level=NOTSET):
        """
        Initializes the instance - basically setting the formatter to None
        and the filter list to empty.
        """
        Filterer.__init__(self)
        self._name = None
        self.level = _checkLevel(level)
        self.formatter = None
        # Add the handler to the global _handlerList (for cleanup on shutdown)
        _addHandlerRef(self)
        self.createLock()

    def get_name(self):
        return self._name

    def set_name(self, name):
        _acquireLock()
        try:
            if self._name in _handlers:
                del _handlers[self._name]
            self._name = name
            if name:
                _handlers[name] = self
        finally:
            _releaseLock()

    name = property(get_name, set_name)

    def createLock(self):
        """
        Acquire a thread lock for serializing access to the underlying I/O.
        """
        self.lock = threading.RLock()
        _register_at_fork_reinit_lock(self)

    def acquire(self):
        """
        Acquire the I/O thread lock.
        """
        if self.lock:
            self.lock.acquire()

    def release(self):
        """
        Release the I/O thread lock.
        """
        if self.lock:
            self.lock.release()

    def setLevel(self, level):
        """
        Set the logging level of this handler.  level must be an int or a str.
        """
        self.level = _checkLevel(level)

    def format(self, record):
        """
        Format the specified record.

        If a formatter is set, use it. Otherwise, use the default formatter
        for the module.
        """
        if self.formatter:
            fmt = self.formatter
        else:
            fmt = _defaultFormatter
        return fmt.format(record)

    def emit(self, record):
        """
        Do whatever it takes to actually log the specified logging record.

        This version is intended to be implemented by subclasses and so
        raises a NotImplementedError.
        """
        raise NotImplementedError('emit must be implemented '
                                  'by Handler subclasses')

    def handle(self, record):
        """
        Conditionally emit the specified logging record.

        Emission depends on filters which may have been added to the handler.
        Wrap the actual emission of the record with acquisition/release of
        the I/O thread lock. Returns whether the filter passed the record for
        emission.
        """
        rv = self.filter(record)
        if rv:
            self.acquire()
            try:
                self.emit(record)
            finally:
                self.release()
        return rv

    def setFormatter(self, fmt):
        """
        Set the formatter for this handler.
        """
        self.formatter = fmt

    def flush(self):
        """
        Ensure all logging output has been flushed.

        This version does nothing and is intended to be implemented by
        subclasses.
        """
        pass

    def close(self):
        """
        Tidy up any resources used by the handler.

        This version removes the handler from an internal map of handlers,
        _handlers, which is used for handler lookup by name. Subclasses
        should ensure that this gets called from overridden close()
        methods.
        """
        #get the module data lock, as we're updating a shared structure.
        _acquireLock()
        try:    #unlikely to raise an exception, but you never know...
            if self._name and self._name in _handlers:
                del _handlers[self._name]
        finally:
            _releaseLock()

    def handleError(self, record):
        """
        Handle errors which occur during an emit() call.

        This method should be called from handlers when an exception is
        encountered during an emit() call. If raiseExceptions is false,
        exceptions get silently ignored. This is what is mostly wanted
        for a logging system - most users will not care about errors in
        the logging system, they are more interested in application errors.
        You could, however, replace this with a custom handler if you wish.
        The record which was being processed is passed in to this method.
        """
        if raiseExceptions and sys.stderr:  # see issue 13807
            t, v, tb = sys.exc_info()
            try:
                sys.stderr.write('--- Logging error ---\n')
                traceback.print_exception(t, v, tb, None, sys.stderr)
                sys.stderr.write('Call stack:\n')
                # Walk the stack frame up until we're out of logging,
                # so as to print the calling context.
                frame = tb.tb_frame
                while (frame and os.path.dirname(frame.f_code.co_filename) ==
                       __path__[0]):
                    frame = frame.f_back
                if frame:
                    traceback.print_stack(frame, file=sys.stderr)
                else:
                    # couldn't find the right stack frame, for some reason
                    sys.stderr.write('Logged from file %s, line %s\n' % (
                                     record.filename, record.lineno))
                # Issue 18671: output logging message and arguments
                try:
                    sys.stderr.write('Message: %r\n'
                                     'Arguments: %s\n' % (record.msg,
                                                          record.args))
                except RecursionError:  # See issue 36272
                    raise
                except Exception:
                    sys.stderr.write('Unable to print the message and arguments'
                                     ' - possible formatting error.\nUse the'
                                     ' traceback above to help find the error.\n'
                                    )
            except OSError: #pragma: no cover
                pass    # see issue 5971
            finally:
                del t, v, tb

    def __repr__(self):
        level = getLevelName(self.level)
        return '<%s (%s)>' % (self.__class__.__name__, level)

class StreamHandler(Handler):
    """
    A handler class which writes logging records, appropriately formatted,
    to a stream. Note that this class does not close the stream, as
    sys.stdout or sys.stderr may be used.
    """

    terminator = '\n'

    def __init__(self, stream=None):
        """
        Initialize the handler.

        If stream is not specified, sys.stderr is used.
        """
        Handler.__init__(self)
        if stream is None:
            stream = sys.stderr
        self.stream = stream

    def flush(self):
        """
        Flushes the stream.
        """
        self.acquire()
        try:
            if self.stream and hasattr(self.stream, "flush"):
                self.stream.flush()
        finally:
            self.release()

    def emit(self, record):
        """
        Emit a record.

        If a formatter is specified, it is used to format the record.
        The record is then written to the stream with a trailing newline.  If
        exception information is present, it is formatted using
        traceback.print_exception and appended to the stream.  If the stream
        has an 'encoding' attribute, it is used to determine how to do the
        output to the stream.
        """
        try:
            msg = self.format(record)
            stream = self.stream
            # issue 35046: merged two stream.writes into one.
            stream.write(msg + self.terminator)
            self.flush()
        except RecursionError:  # See issue 36272
            raise
        except Exception:
            self.handleError(record)

    def setStream(self, stream):
        """
        Sets the StreamHandler's stream to the specified value,
        if it is different.

        Returns the old stream, if the stream was changed, or None
        if it wasn't.
        """
        if stream is self.stream:
            result = None
        else:
            result = self.stream
            self.acquire()
            try:
                self.flush()
                self.stream = stream
            finally:
                self.release()
        return result

    def __repr__(self):
        level = getLevelName(self.level)
        name = getattr(self.stream, 'name', '')
        #  bpo-36015: name can be an int
        name = str(name)
        if name:
            name += ' '
        return '<%s %s(%s)>' % (self.__class__.__name__, name, level)


class FileHandler(StreamHandler):
    """
    A handler class which writes formatted logging records to disk files.
    """
    def __init__(self, filename, mode='a', encoding=None, delay=False):
        """
        Open the specified file and use it as the stream for logging.
        """
        # Issue #27493: add support for Path objects to be passed in
        filename = os.fspath(filename)
        #keep the absolute path, otherwise derived classes which use this
        #may come a cropper when the current directory changes
        self.baseFilename = os.path.abspath(filename)
        self.mode = mode
        self.encoding = encoding
        self.delay = delay
        if delay:
            #We don't open the stream, but we still need to call the
            #Handler constructor to set level, formatter, lock etc.
            Handler.__init__(self)
            self.stream = None
        else:
            StreamHandler.__init__(self, self._open())

    def close(self):
        """
        Closes the stream.
        """
        self.acquire()
        try:
            try:
                if self.stream:
                    try:
                        self.flush()
                    finally:
                        stream = self.stream
                        self.stream = None
                        if hasattr(stream, "close"):
                            stream.close()
            finally:
                # Issue #19523: call unconditionally to
                # prevent a handler leak when delay is set
                StreamHandler.close(self)
        finally:
            self.release()

    def _open(self):
        """
        Open the current base file with the (original) mode and encoding.
        Return the resulting stream.
        """
        return open(self.baseFilename, self.mode, encoding=self.encoding)

    def emit(self, record):
        """
        Emit a record.

        If the stream was not opened because 'delay' was specified in the
        constructor, open it before calling the superclass's emit.
        """
        if self.stream is None:
            self.stream = self._open()
        StreamHandler.emit(self, record)

    def __repr__(self):
        level = getLevelName(self.level)
        return '<%s %s (%s)>' % (self.__class__.__name__, self.baseFilename, level)


class _StderrHandler(StreamHandler):
    """
    This class is like a StreamHandler using sys.stderr, but always uses
    whatever sys.stderr is currently set to rather than the value of
    sys.stderr at handler construction time.
    """
    def __init__(self, level=NOTSET):
        """
        Initialize the handler.
        """
        Handler.__init__(self, level)

    @property
    def stream(self):
        return sys.stderr


_defaultLastResort = _StderrHandler(WARNING)
lastResort = _defaultLastResort

#---------------------------------------------------------------------------
#   Manager classes and functions
#---------------------------------------------------------------------------

class PlaceHolder(object):
    """
    PlaceHolder instances are used in the Manager logger hierarchy to take
    the place of nodes for which no loggers have been defined. This class is
    intended for internal use only and not as part of the public API.
    """
    def __init__(self, alogger):
        """
        Initialize with the specified logger being a child of this placeholder.
        """
        self.loggerMap = { alogger : None }

    def append(self, alogger):
        """
        Add the specified logger as a child of this placeholder.
        """
        if alogger not in self.loggerMap:
            self.loggerMap[alogger] = None

#
#   Determine which class to use when instantiating loggers.
#

def setLoggerClass(klass):
    """
    Set the class to be used when instantiating a logger. The class should
    define __init__() such that only a name argument is required, and the
    __init__() should call Logger.__init__()
    """
    if klass != Logger:
        if not issubclass(klass, Logger):
            raise TypeError("logger not derived from logging.Logger: "
                            + klass.__name__)
    global _loggerClass
    _loggerClass = klass

def getLoggerClass():
    """
    Return the class to be used when instantiating a logger.
    """
    return _loggerClass

class Manager(object):
    """
    There is [under normal circumstances] just one Manager instance, which
    holds the hierarchy of loggers.
    """
    def __init__(self, rootnode):
        """
        Initialize the manager with the root node of the logger hierarchy.
        """
        self.root = rootnode
        self.disable = 0
        self.emittedNoHandlerWarning = False
        self.loggerDict = {}
        self.loggerClass = None
        self.logRecordFactory = None

    def getLogger(self, name):
        """
        Get a logger with the specified name (channel name), creating it
        if it doesn't yet exist. This name is a dot-separated hierarchical
        name, such as "a", "a.b", "a.b.c" or similar.

        If a PlaceHolder existed for the specified name [i.e. the logger
        didn't exist but a child of it did], replace it with the created
        logger and fix up the parent/child references which pointed to the
        placeholder to now point to the logger.
        """
        rv = None
        if not isinstance(name, str):
            raise TypeError('A logger name must be a string')
        _acquireLock()
        try:
            if name in self.loggerDict:
                rv = self.loggerDict[name]
                if isinstance(rv, PlaceHolder):
                    ph = rv
                    rv = (self.loggerClass or _loggerClass)(name)
                    rv.manager = self
                    self.loggerDict[name] = rv
                    self._fixupChildren(ph, rv)
                    self._fixupParents(rv)
            else:
                rv = (self.loggerClass or _loggerClass)(name)
                rv.manager = self
                self.loggerDict[name] = rv
                self._fixupParents(rv)
        finally:
            _releaseLock()
        return rv

    def setLoggerClass(self, klass):
        """
        Set the class to be used when instantiating a logger with this Manager.
        """
        if klass != Logger:
            if not issubclass(klass, Logger):
                raise TypeError("logger not derived from logging.Logger: "
                                + klass.__name__)
        self.loggerClass = klass

    def setLogRecordFactory(self, factory):
        """
        Set the factory to be used when instantiating a log record with this
        Manager.
        """
        self.logRecordFactory = factory

    def _fixupParents(self, alogger):
        """
        Ensure that there are either loggers or placeholders all the way
        from the specified logger to the root of the logger hierarchy.
        """
        name = alogger.name
        i = name.rfind(".")
        rv = None
        while (i > 0) and not rv:
            substr = name[:i]
            if substr not in self.loggerDict:
                self.loggerDict[substr] = PlaceHolder(alogger)
            else:
                obj = self.loggerDict[substr]
                if isinstance(obj, Logger):
                    rv = obj
                else:
                    assert isinstance(obj, PlaceHolder)
                    obj.append(alogger)
            i = name.rfind(".", 0, i - 1)
        if not rv:
            rv = self.root
        alogger.parent = rv

    def _fixupChildren(self, ph, alogger):
        """
        Ensure that children of the placeholder ph are connected to the
        specified logger.
        """
        name = alogger.name
        namelen = len(name)
        for c in ph.loggerMap.keys():
            #The if means ... if not c.parent.name.startswith(nm)
            if c.parent.name[:namelen] != name:
                alogger.parent = c.parent
                c.parent = alogger

    def _clear_cache(self):
        """
        Clear the cache for all loggers in loggerDict
        Called when level changes are made
        """

        _acquireLock()
        for logger in self.loggerDict.values():
            if isinstance(logger, Logger):
                logger._cache.clear()
        self.root._cache.clear()
        _releaseLock()

#---------------------------------------------------------------------------
#   Logger classes and functions
#---------------------------------------------------------------------------

class Logger(Filterer):
    """
    Instances of the Logger class represent a single logging channel. A
    "logging channel" indicates an area of an application. Exactly how an
    "area" is defined is up to the application developer. Since an
    application can have any number of areas, logging channels are identified
    by a unique string. Application areas can be nested (e.g. an area
    of "input processing" might include sub-areas "read CSV files", "read
    XLS files" and "read Gnumeric files"). To cater for this natural nesting,
    channel names are organized into a namespace hierarchy where levels are
    separated by periods, much like the Java or Python package namespace. So
    in the instance given above, channel names might be "input" for the upper
    level, and "input.csv", "input.xls" and "input.gnu" for the sub-levels.
    There is no arbitrary limit to the depth of nesting.
    """
    def __init__(self, name, level=NOTSET):
        """
        Initialize the logger with a name and an optional level.
        """
        Filterer.__init__(self)
        self.name = name
        self.level = _checkLevel(level)
        self.parent = None
        self.propagate = True
        self.handlers = []
        self.disabled = False
        self._cache = {}

    def setLevel(self, level):
        """
        Set the logging level of this logger.  level must be an int or a str.
        """
        self.level = _checkLevel(level)
        self.manager._clear_cache()

    def debug(self, msg, *args, **kwargs):
        """
        Log 'msg % args' with severity 'DEBUG'.

        To pass exception information, use the keyword argument exc_info with
        a true value, e.g.

        logger.debug("Houston, we have a %s", "thorny problem", exc_info=1)
        """
        if self.isEnabledFor(DEBUG):
            self._log(DEBUG, msg, args, **kwargs)

    def info(self, msg, *args, **kwargs):
        """
        Log 'msg % args' with severity 'INFO'.

        To pass exception information, use the keyword argument exc_info with
        a true value, e.g.

        logger.info("Houston, we have a %s", "interesting problem", exc_info=1)
        """
        if self.isEnabledFor(INFO):
            self._log(INFO, msg, args, **kwargs)

    def warning(self, msg, *args, **kwargs):
        """
        Log 'msg % args' with severity 'WARNING'.

        To pass exception information, use the keyword argument exc_info with
        a true value, e.g.

        logger.warning("Houston, we have a %s", "bit of a problem", exc_info=1)
        """
        if self.isEnabledFor(WARNING):
            self._log(WARNING, msg, args, **kwargs)

    def warn(self, msg, *args, **kwargs):
        warnings.warn("The 'warn' method is deprecated, "
            "use 'warning' instead", DeprecationWarning, 2)
        self.warning(msg, *args, **kwargs)

    def error(self, msg, *args, **kwargs):
        """
        Log 'msg % args' with severity 'ERROR'.

        To pass exception information, use the keyword argument exc_info with
        a true value, e.g.

        logger.error("Houston, we have a %s", "major problem", exc_info=1)
        """
        if self.isEnabledFor(ERROR):
            self._log(ERROR, msg, args, **kwargs)

    def exception(self, msg, *args, exc_info=True, **kwargs):
        """
        Convenience method for logging an ERROR with exception information.
        """
        self.error(msg, *args, exc_info=exc_info, **kwargs)

    def critical(self, msg, *args, **kwargs):
        """
        Log 'msg % args' with severity 'CRITICAL'.

        To pass exception information, use the keyword argument exc_info with
        a true value, e.g.

        logger.critical("Houston, we have a %s", "major disaster", exc_info=1)
        """
        if self.isEnabledFor(CRITICAL):
            self._log(CRITICAL, msg, args, **kwargs)

    fatal = critical

    def log(self, level, msg, *args, **kwargs):
        """
        Log 'msg % args' with the integer severity 'level'.

        To pass exception information, use the keyword argument exc_info with
        a true value, e.g.

        logger.log(level, "We have a %s", "mysterious problem", exc_info=1)
        """
        if not isinstance(level, int):
            if raiseExceptions:
                raise TypeError("level must be an integer")
            else:
                return
        if self.isEnabledFor(level):
            self._log(level, msg, args, **kwargs)

    def findCaller(self, stack_info=False):
        """
        Find the stack frame of the caller so that we can note the source
        file name, line number and function name.
        """
        f = currentframe()
        #On some versions of IronPython, currentframe() returns None if
        #IronPython isn't run with -X:Frames.
        if f is not None:
            f = f.f_back
        rv = "(unknown file)", 0, "(unknown function)", None
        while hasattr(f, "f_code"):
            co = f.f_code
            filename = os.path.normcase(co.co_filename)
            if filename == _srcfile:
                f = f.f_back
                continue
            sinfo = None
            if stack_info:
                sio = io.StringIO()
                sio.write('Stack (most recent call last):\n')
                traceback.print_stack(f, file=sio)
                sinfo = sio.getvalue()
                if sinfo[-1] == '\n':
                    sinfo = sinfo[:-1]
                sio.close()
            rv = (co.co_filename, f.f_lineno, co.co_name, sinfo)
            break
        return rv

    def makeRecord(self, name, level, fn, lno, msg, args, exc_info,
                   func=None, extra=None, sinfo=None):
        """
        A factory method which can be overridden in subclasses to create
        specialized LogRecords.
        """
        rv = _logRecordFactory(name, level, fn, lno, msg, args, exc_info, func,
                             sinfo)
        if extra is not None:
            for key in extra:
                if (key in ["message", "asctime"]) or (key in rv.__dict__):
                    raise KeyError("Attempt to overwrite %r in LogRecord" % key)
                rv.__dict__[key] = extra[key]
        return rv

    def _log(self, level, msg, args, exc_info=None, extra=None, stack_info=False):
        """
        Low-level logging routine which creates a LogRecord and then calls
        all the handlers of this logger to handle the record.
        """
        sinfo = None
        if _srcfile:
            #IronPython doesn't track Python frames, so findCaller raises an
            #exception on some versions of IronPython. We trap it here so that
            #IronPython can use logging.
            try:
                fn, lno, func, sinfo = self.findCaller(stack_info)
            except ValueError: # pragma: no cover
                fn, lno, func = "(unknown file)", 0, "(unknown function)"
        else: # pragma: no cover
            fn, lno, func = "(unknown file)", 0, "(unknown function)"
        if exc_info:
            if isinstance(exc_info, BaseException):
                exc_info = (type(exc_info), exc_info, exc_info.__traceback__)
            elif not isinstance(exc_info, tuple):
                exc_info = sys.exc_info()
        record = self.makeRecord(self.name, level, fn, lno, msg, args,
                                 exc_info, func, extra, sinfo)
        self.handle(record)

    def handle(self, record):
        """
        Call the handlers for the specified record.

        This method is used for unpickled records received from a socket, as
        well as those created locally. Logger-level filtering is applied.
        """
        if (not self.disabled) and self.filter(record):
            self.callHandlers(record)

    def addHandler(self, hdlr):
        """
        Add the specified handler to this logger.
        """
        _acquireLock()
        try:
            if not (hdlr in self.handlers):
                self.handlers.append(hdlr)
        finally:
            _releaseLock()

    def removeHandler(self, hdlr):
        """
        Remove the specified handler from this logger.
        """
        _acquireLock()
        try:
            if hdlr in self.handlers:
                self.handlers.remove(hdlr)
        finally:
            _releaseLock()

    def hasHandlers(self):
        """
        See if this logger has any handlers configured.

        Loop through all handlers for this logger and its parents in the
        logger hierarchy. Return True if a handler was found, else False.
        Stop searching up the hierarchy whenever a logger with the "propagate"
        attribute set to zero is found - that will be the last logger which
        is checked for the existence of handlers.
        """
        c = self
        rv = False
        while c:
            if c.handlers:
                rv = True
                break
            if not c.propagate:
                break
            else:
                c = c.parent
        return rv

    def callHandlers(self, record):
        """
        Pass a record to all relevant handlers.

        Loop through all handlers for this logger and its parents in the
        logger hierarchy. If no handler was found, output a one-off error
        message to sys.stderr. Stop searching up the hierarchy whenever a
        logger with the "propagate" attribute set to zero is found - that
        will be the last logger whose handlers are called.
        """
        c = self
        found = 0
        while c:
            for hdlr in c.handlers:
                found = found + 1
                if record.levelno >= hdlr.level:
                    hdlr.handle(record)
            if not c.propagate:
                c = None    #break out
            else:
                c = c.parent
        if (found == 0):
            if lastResort:
                if record.levelno >= lastResort.level:
                    lastResort.handle(record)
            elif raiseExceptions and not self.manager.emittedNoHandlerWarning:
                sys.stderr.write("No handlers could be found for logger"
                                 " \"%s\"\n" % self.name)
                self.manager.emittedNoHandlerWarning = True

    def getEffectiveLevel(self):
        """
        Get the effective level for this logger.

        Loop through this logger and its parents in the logger hierarchy,
        looking for a non-zero logging level. Return the first one found.
        """
        logger = self
        while logger:
            if logger.level:
                return logger.level
            logger = logger.parent
        return NOTSET

    def isEnabledFor(self, level):
        """
        Is this logger enabled for level 'level'?
        """
        try:
            return self._cache[level]
        except KeyError:
            _acquireLock()
            try:
                if self.manager.disable >= level:
                    is_enabled = self._cache[level] = False
                else:
                    is_enabled = self._cache[level] = (
                        level >= self.getEffectiveLevel()
                    )
            finally:
                _releaseLock()
            return is_enabled

    def getChild(self, suffix):
        """
        Get a logger which is a descendant to this one.

        This is a convenience method, such that

        logging.getLogger('abc').getChild('def.ghi')

        is the same as

        logging.getLogger('abc.def.ghi')

        It's useful, for example, when the parent logger is named using
        __name__ rather than a literal string.
        """
        if self.root is not self:
            suffix = '.'.join((self.name, suffix))
        return self.manager.getLogger(suffix)

    def __repr__(self):
        level = getLevelName(self.getEffectiveLevel())
        return '<%s %s (%s)>' % (self.__class__.__name__, self.name, level)

    def __reduce__(self):
        # In general, only the root logger will not be accessible via its name.
        # However, the root logger's class has its own __reduce__ method.
        if getLogger(self.name) is not self:
            import pickle
            raise pickle.PicklingError('logger cannot be pickled')
        return getLogger, (self.name,)


class RootLogger(Logger):
    """
    A root logger is not that different to any other logger, except that
    it must have a logging level and there is only one instance of it in
    the hierarchy.
    """
    def __init__(self, level):
        """
        Initialize the logger with the name "root".
        """
        Logger.__init__(self, "root", level)

    def __reduce__(self):
        return getLogger, ()

_loggerClass = Logger

class LoggerAdapter(object):
    """
    An adapter for loggers which makes it easier to specify contextual
    information in logging output.
    """

    def __init__(self, logger, extra):
        """
        Initialize the adapter with a logger and a dict-like object which
        provides contextual information. This constructor signature allows
        easy stacking of LoggerAdapters, if so desired.

        You can effectively pass keyword arguments as shown in the
        following example:

        adapter = LoggerAdapter(someLogger, dict(p1=v1, p2="v2"))
        """
        self.logger = logger
        self.extra = extra

    def process(self, msg, kwargs):
        """
        Process the logging message and keyword arguments passed in to
        a logging call to insert contextual information. You can either
        manipulate the message itself, the keyword args or both. Return
        the message and kwargs modified (or not) to suit your needs.

        Normally, you'll only need to override this one method in a
        LoggerAdapter subclass for your specific needs.
        """
        kwargs["extra"] = self.extra
        return msg, kwargs

    #
    # Boilerplate convenience methods
    #
    def debug(self, msg, *args, **kwargs):
        """
        Delegate a debug call to the underlying logger.
        """
        self.log(DEBUG, msg, *args, **kwargs)

    def info(self, msg, *args, **kwargs):
        """
        Delegate an info call to the underlying logger.
        """
        self.log(INFO, msg, *args, **kwargs)

    def warning(self, msg, *args, **kwargs):
        """
        Delegate a warning call to the underlying logger.
        """
        self.log(WARNING, msg, *args, **kwargs)

    def warn(self, msg, *args, **kwargs):
        warnings.warn("The 'warn' method is deprecated, "
            "use 'warning' instead", DeprecationWarning, 2)
        self.warning(msg, *args, **kwargs)

    def error(self, msg, *args, **kwargs):
        """
        Delegate an error call to the underlying logger.
        """
        self.log(ERROR, msg, *args, **kwargs)

    def exception(self, msg, *args, exc_info=True, **kwargs):
        """
        Delegate an exception call to the underlying logger.
        """
        self.log(ERROR, msg, *args, exc_info=exc_info, **kwargs)

    def critical(self, msg, *args, **kwargs):
        """
        Delegate a critical call to the underlying logger.
        """
        self.log(CRITICAL, msg, *args, **kwargs)

    def log(self, level, msg, *args, **kwargs):
        """
        Delegate a log call to the underlying logger, after adding
        contextual information from this adapter instance.
        """
        if self.isEnabledFor(level):
            msg, kwargs = self.process(msg, kwargs)
            self.logger.log(level, msg, *args, **kwargs)

    def isEnabledFor(self, level):
        """
        Is this logger enabled for level 'level'?
        """
        return self.logger.isEnabledFor(level)

    def setLevel(self, level):
        """
        Set the specified level on the underlying logger.
        """
        self.logger.setLevel(level)

    def getEffectiveLevel(self):
        """
        Get the effective level for the underlying logger.
        """
        return self.logger.getEffectiveLevel()

    def hasHandlers(self):
        """
        See if the underlying logger has any handlers.
        """
        return self.logger.hasHandlers()

    def _log(self, level, msg, args, exc_info=None, extra=None, stack_info=False):
        """
        Low-level log implementation, proxied to allow nested logger adapters.
        """
        return self.logger._log(
            level,
            msg,
            args,
            exc_info=exc_info,
            extra=extra,
            stack_info=stack_info,
        )

    @property
    def manager(self):
        return self.logger.manager

    @manager.setter
    def manager(self, value):
        self.logger.manager = value

    @property
    def name(self):
        return self.logger.name

    def __repr__(self):
        logger = self.logger
        level = getLevelName(logger.getEffectiveLevel())
        return '<%s %s (%s)>' % (self.__class__.__name__, logger.name, level)

root = RootLogger(WARNING)
Logger.root = root
Logger.manager = Manager(Logger.root)

#---------------------------------------------------------------------------
# Configuration classes and functions
#---------------------------------------------------------------------------

def basicConfig(**kwargs):
    """
    Do basic configuration for the logging system.

    This function does nothing if the root logger already has handlers
    configured. It is a convenience method intended for use by simple scripts
    to do one-shot configuration of the logging package.

    The default behaviour is to create a StreamHandler which writes to
    sys.stderr, set a formatter using the BASIC_FORMAT format string, and
    add the handler to the root logger.

    A number of optional keyword arguments may be specified, which can alter
    the default behaviour.

    filename  Specifies that a FileHandler be created, using the specified
              filename, rather than a StreamHandler.
    filemode  Specifies the mode to open the file, if filename is specified
              (if filemode is unspecified, it defaults to 'a').
    format    Use the specified format string for the handler.
    datefmt   Use the specified date/time format.
    style     If a format string is specified, use this to specify the
              type of format string (possible values '%', '{', '$', for
              %-formatting, :meth:`str.format` and :class:`string.Template`
              - defaults to '%').
    level     Set the root logger level to the specified level.
    stream    Use the specified stream to initialize the StreamHandler. Note
              that this argument is incompatible with 'filename' - if both
              are present, 'stream' is ignored.
    handlers  If specified, this should be an iterable of already created
              handlers, which will be added to the root handler. Any handler
              in the list which does not have a formatter assigned will be
              assigned the formatter created in this function.

    Note that you could specify a stream created using open(filename, mode)
    rather than passing the filename and mode in. However, it should be
    remembered that StreamHandler does not close its stream (since it may be
    using sys.stdout or sys.stderr), whereas FileHandler closes its stream
    when the handler is closed.

    .. versionchanged:: 3.2
       Added the ``style`` parameter.

    .. versionchanged:: 3.3
       Added the ``handlers`` parameter. A ``ValueError`` is now thrown for
       incompatible arguments (e.g. ``handlers`` specified together with
       ``filename``/``filemode``, or ``filename``/``filemode`` specified
       together with ``stream``, or ``handlers`` specified together with
       ``stream``.
    """
    # Add thread safety in case someone mistakenly calls
    # basicConfig() from multiple threads
    _acquireLock()
    try:
        if len(root.handlers) == 0:
            handlers = kwargs.pop("handlers", None)
            if handlers is None:
                if "stream" in kwargs and "filename" in kwargs:
                    raise ValueError("'stream' and 'filename' should not be "
                                     "specified together")
            else:
                if "stream" in kwargs or "filename" in kwargs:
                    raise ValueError("'stream' or 'filename' should not be "
                                     "specified together with 'handlers'")
            if handlers is None:
                filename = kwargs.pop("filename", None)
                mode = kwargs.pop("filemode", 'a')
                if filename:
                    h = FileHandler(filename, mode)
                else:
                    stream = kwargs.pop("stream", None)
                    h = StreamHandler(stream)
                handlers = [h]
            dfs = kwargs.pop("datefmt", None)
            style = kwargs.pop("style", '%')
            if style not in _STYLES:
                raise ValueError('Style must be one of: %s' % ','.join(
                                 _STYLES.keys()))
            fs = kwargs.pop("format", _STYLES[style][1])
            fmt = Formatter(fs, dfs, style)
            for h in handlers:
                if h.formatter is None:
                    h.setFormatter(fmt)
                root.addHandler(h)
            level = kwargs.pop("level", None)
            if level is not None:
                root.setLevel(level)
            if kwargs:
                keys = ', '.join(kwargs.keys())
                raise ValueError('Unrecognised argument(s): %s' % keys)
    finally:
        _releaseLock()

#---------------------------------------------------------------------------
# Utility functions at module level.
# Basically delegate everything to the root logger.
#---------------------------------------------------------------------------

def getLogger(name=None):
    """
    Return a logger with the specified name, creating it if necessary.

    If no name is specified, return the root logger.
    """
    if name:
        return Logger.manager.getLogger(name)
    else:
        return root

def critical(msg, *args, **kwargs):
    """
    Log a message with severity 'CRITICAL' on the root logger. If the logger
    has no handlers, call basicConfig() to add a console handler with a
    pre-defined format.
    """
    if len(root.handlers) == 0:
        basicConfig()
    root.critical(msg, *args, **kwargs)

fatal = critical

def error(msg, *args, **kwargs):
    """
    Log a message with severity 'ERROR' on the root logger. If the logger has
    no handlers, call basicConfig() to add a console handler with a pre-defined
    format.
    """
    if len(root.handlers) == 0:
        basicConfig()
    root.error(msg, *args, **kwargs)

def exception(msg, *args, exc_info=True, **kwargs):
    """
    Log a message with severity 'ERROR' on the root logger, with exception
    information. If the logger has no handlers, basicConfig() is called to add
    a console handler with a pre-defined format.
    """
    error(msg, *args, exc_info=exc_info, **kwargs)

def warning(msg, *args, **kwargs):
    """
    Log a message with severity 'WARNING' on the root logger. If the logger has
    no handlers, call basicConfig() to add a console handler with a pre-defined
    format.
    """
    if len(root.handlers) == 0:
        basicConfig()
    root.warning(msg, *args, **kwargs)

def warn(msg, *args, **kwargs):
    warnings.warn("The 'warn' function is deprecated, "
        "use 'warning' instead", DeprecationWarning, 2)
    warning(msg, *args, **kwargs)

def info(msg, *args, **kwargs):
    """
    Log a message with severity 'INFO' on the root logger. If the logger has
    no handlers, call basicConfig() to add a console handler with a pre-defined
    format.
    """
    if len(root.handlers) == 0:
        basicConfig()
    root.info(msg, *args, **kwargs)

def debug(msg, *args, **kwargs):
    """
    Log a message with severity 'DEBUG' on the root logger. If the logger has
    no handlers, call basicConfig() to add a console handler with a pre-defined
    format.
    """
    if len(root.handlers) == 0:
        basicConfig()
    root.debug(msg, *args, **kwargs)

def log(level, msg, *args, **kwargs):
    """
    Log 'msg % args' with the integer severity 'level' on the root logger. If
    the logger has no handlers, call basicConfig() to add a console handler
    with a pre-defined format.
    """
    if len(root.handlers) == 0:
        basicConfig()
    root.log(level, msg, *args, **kwargs)

def disable(level=CRITICAL):
    """
    Disable all logging calls of severity 'level' and below.
    """
    root.manager.disable = level
    root.manager._clear_cache()

def shutdown(handlerList=_handlerList):
    """
    Perform any cleanup actions in the logging system (e.g. flushing
    buffers).

    Should be called at application exit.
    """
    for wr in reversed(handlerList[:]):
        #errors might occur, for example, if files are locked
        #we just ignore them if raiseExceptions is not set
        try:
            h = wr()
            if h:
                try:
                    h.acquire()
                    h.flush()
                    h.close()
                except (OSError, ValueError):
                    # Ignore errors which might be caused
                    # because handlers have been closed but
                    # references to them are still around at
                    # application exit.
                    pass
                finally:
                    h.release()
        except: # ignore everything, as we're shutting down
            if raiseExceptions:
                raise
            #else, swallow

#Let's try and shutdown automatically on application exit...
import atexit
atexit.register(shutdown)

# Null handler

class NullHandler(Handler):
    """
    This handler does nothing. It's intended to be used to avoid the
    "No handlers could be found for logger XXX" one-off warning. This is
    important for library code, which may contain code to log events. If a user
    of the library does not configure logging, the one-off warning might be
    produced; to avoid this, the library developer simply needs to instantiate
    a NullHandler and add it to the top-level logger of the library module or
    package.
    """
    def handle(self, record):
        """Stub."""

    def emit(self, record):
        """Stub."""

    def createLock(self):
        self.lock = None

# Warnings integration

_warnings_showwarning = None

def _showwarning(message, category, filename, lineno, file=None, line=None):
    """
    Implementation of showwarnings which redirects to logging, which will first
    check to see if the file parameter is None. If a file is specified, it will
    delegate to the original warnings implementation of showwarning. Otherwise,
    it will call warnings.formatwarning and will log the resulting string to a
    warnings logger named "py.warnings" with level logging.WARNING.
    """
    if file is not None:
        if _warnings_showwarning is not None:
            _warnings_showwarning(message, category, filename, lineno, file, line)
    else:
        s = warnings.formatwarning(message, category, filename, lineno, line)
        logger = getLogger("py.warnings")
        if not logger.handlers:
            logger.addHandler(NullHandler())
        logger.warning("%s", s)

def captureWarnings(capture):
    """
    If capture is true, redirect all warnings to the logging package.
    If capture is False, ensure that warnings are not redirected to logging
    but to their original destinations.
    """
    global _warnings_showwarning
    if capture:
        if _warnings_showwarning is None:
            _warnings_showwarning = warnings.showwarning
            warnings.showwarning = _showwarning
    else:
        if _warnings_showwarning is not None:
            warnings.showwarning = _warnings_showwarning
            _warnings_showwarning = None




          

      

      

    

  

    
      
          
            
  Source code for dtale.app

from __future__ import absolute_import, print_function

import getpass
import jinja2
import logging
import os
import pandas as pd
import random
import socket
import sys
import time
import traceback
from builtins import map, str
from contextlib import closing
from logging import ERROR as LOG_ERROR
from threading import Timer

from flask import Flask, jsonify, redirect, render_template, request, url_for
from flask.testing import FlaskClient

import requests
from flask_compress import Compress
from six import PY3

import dtale.auth as auth
import dtale.global_state as global_state
import dtale.config as dtale_config
from dtale import dtale
from dtale.cli.clickutils import retrieve_meta_info_and_version, setup_logging
from dtale.utils import (
    DuplicateDataError,
    build_shutdown_url,
    build_url,
    dict_merge,
    fix_url_path,
    get_host,
    is_app_root_defined,
    make_list,
    running_with_flask_debug,
)
from dtale.views import DtaleData, head_endpoint, is_up, kill, startup

if PY3:
    import _thread
else:
    import thread as _thread

logger = logging.getLogger(__name__)

USE_NGROK = False
USE_COLAB = False
JUPYTER_SERVER_PROXY = False
ACTIVE_HOST = None
ACTIVE_PORT = None

_basepath = os.path.dirname(__file__)
_filepath = os.path.abspath(os.path.join(_basepath, "static"))

SHORT_LIFE_PATHS = [
    "dist",
    os.path.join(_filepath, "dist"),
    "dash",
    os.path.join(_filepath, "dash"),
]
SHORT_LIFE_TIMEOUT = 60

REAPER_TIMEOUT = 60.0 * 60.0  # one-hour


[docs]class DtaleFlaskTesting(FlaskClient):
    """
    Overriding Flask's implementation of flask.FlaskClient so we
    can control the port associated with tests.

    This class is required for setting the port on your test so that
    we won't have SETTING keys colliding with other tests since the default
    for every test would be 80.

    :param args: Optional arguments to be passed to :class:`flask:flask.FlaskClient`
    :param kwargs: Optional keyword arguments to be passed to :class:`flask:flask.FlaskClient`
    """

    def __init__(self, *args, **kwargs):
        """
        Constructor method
        """
        self.host = kwargs.pop("hostname", "localhost")
        self.port = kwargs.pop("port", random.randint(1025, 65535)) or random.randint(
            1025, 65535
        )
        super(DtaleFlaskTesting, self).__init__(*args, **kwargs)
        self.application.config["SERVER_NAME"] = "{host}:{port}".format(
            host=self.host, port=self.port
        )
        self.application.config["SESSION_COOKIE_DOMAIN"] = "localhost.localdomain"

[docs]    def get(self, *args, **kwargs):
        """
        :param args: Optional arguments to be passed to :meth:`flask:flask.FlaskClient.get`
        :param kwargs: Optional keyword arguments to be passed to :meth:`flask:flask.FlaskClient.get`
        """
        return super(DtaleFlaskTesting, self).get(url_scheme="http", *args, **kwargs)




[docs]def contains_route(routes, route):
    return any((r.rule == route.rule and r.endpoint == route.endpoint) for r in routes)



[docs]class DtaleFlask(Flask):
    """
    Overriding Flask's implementation of
    get_send_file_max_age, test_client & run

    :param import_name: the name of the application package
    :param reaper_on: whether to run auto-reaper subprocess
    :type reaper_on: bool
    :param args: Optional arguments to be passed to :class:`flask:flask.Flask`
    :param kwargs: Optional keyword arguments to be passed to :class:`flask:flask.Flask`
    """

    def __init__(
        self, import_name, reaper_on=True, url=None, app_root=None, *args, **kwargs
    ):
        """
        Constructor method
        :param reaper_on: whether to run auto-reaper subprocess
        :type reaper_on: bool
        """
        self.reaper_on = reaper_on
        self.reaper = None
        self._setup_url_props(url)
        self.port = None
        self.app_root = app_root
        super(DtaleFlask, self).__init__(import_name, *args, **kwargs)

    def _setup_url_props(self, url):
        self.base_url = url
        self.shutdown_url = build_shutdown_url(url)

[docs]    def update_template_context(self, context):
        super(DtaleFlask, self).update_template_context(context)
        if self.app_root is not None:
            context["url_for"] = self.url_for


[docs]    def url_for(self, endpoint, *args, **kwargs):
        if self.app_root is not None and endpoint == "static":
            if "filename" in kwargs:
                return fix_url_path(
                    "{}/{}/{}".format(
                        self.app_root, self.static_url_path, kwargs["filename"]
                    )
                )
            return fix_url_path("{}/{}".format(self.app_root, args[0]))
        return url_for(endpoint, *args, **kwargs)


    def _override_routes(self, rule):
        try:
            routes_to_remove = [r for r in self.url_map._rules if r.rule == rule]
            if routes_to_remove:
                self.url_map._rules = [
                    r
                    for r in self.url_map._rules
                    if not contains_route(routes_to_remove, r)
                ]

            self.url_map._remap = True
            self.url_map.update()
        except BaseException:
            logger.exception(
                "Could not override routes, if you're trying to specify a route for '/' then it will be ignored..."
            )

[docs]    def route(self, rule, **options):
        self._override_routes(rule)
        return super(DtaleFlask, self).route(rule, **options)


[docs]    def run(self, *args, **kwargs):
        """
        :param args: Optional arguments to be passed to :meth:`flask:flask.run`
        :param kwargs: Optional keyword arguments to be passed to :meth:`flask:flask.run`
        """
        port_num = kwargs.get("port")
        self.port = str(port_num or "")
        if not self.base_url:
            host = kwargs.get("host")
            initialize_process_props(host, port_num)
            app_url = build_url(self.port, host)
            self._setup_url_props(app_url)
        if kwargs.get("debug", False):
            self.reaper_on = False
        self.build_reaper()
        super(DtaleFlask, self).run(
            use_reloader=kwargs.get("debug", False), *args, **kwargs
        )


[docs]    def test_client(self, reaper_on=False, port=None, app_root=None, *args, **kwargs):
        """
        Overriding Flask's implementation of test_client so we can specify ports for testing and
        whether auto-reaper should be running

        :param reaper_on: whether to run auto-reaper subprocess
        :type reaper_on: bool
        :param port: port number of flask application
        :type port: int
        :param args: Optional arguments to be passed to :meth:`flask:flask.Flask.test_client`
        :param kwargs: Optional keyword arguments to be passed to :meth:`flask:flask.Flask.test_client`
        :return: Flask's test client
        :rtype: :class:`dtale.app.DtaleFlaskTesting`
        """
        self.reaper_on = reaper_on
        self.app_root = app_root
        if app_root is not None:
            self.config["APPLICATION_ROOT"] = app_root
            self.jinja_env.globals["url_for"] = self.url_for
        self.test_client_class = DtaleFlaskTesting
        return super(DtaleFlask, self).test_client(
            *args, **dict_merge(kwargs, dict(port=port))
        )


[docs]    def clear_reaper(self):
        """
        Restarts auto-reaper countdown
        """
        if self.reaper:
            self.reaper.cancel()


[docs]    def build_reaper(self, timeout=REAPER_TIMEOUT):
        """
        Builds D-Tale's auto-reaping process to cleanup process after an hour of inactivity

        :param timeout: time in seconds before D-Tale is shutdown for inactivity, defaults to one hour
        :type timeout: float
        """
        if not self.reaper_on:
            return
        self.clear_reaper()

        def _func():
            logger.info("Executing shutdown due to inactivity...")
            if is_up(self.base_url):  # make sure the Flask process is still running
                requests.get(self.shutdown_url)
            sys.exit()  # kill off the reaper thread

        self.reaper = Timer(timeout, _func)
        self.reaper.start()


[docs]    def get_send_file_max_age(self, name):
        """
        Overriding Flask's implementation of
        get_send_file_max_age so we can lower the
        timeout for javascript and css files which
        are changed more often

        :param name: filename
        :return: Flask's default behavior for get_send_max_age if filename is not in SHORT_LIFE_PATHS
                 otherwise SHORT_LIFE_TIMEOUT

        """
        if name and any([str(name).startswith(path) for path in SHORT_LIFE_PATHS]):
            return SHORT_LIFE_TIMEOUT
        return super(DtaleFlask, self).get_send_file_max_age(name)




[docs]def build_app(
    url=None, reaper_on=True, app_root=None, additional_templates=None, **kwargs
):
    """
    Builds :class:`flask:flask.Flask` application encapsulating endpoints for D-Tale's front-end

    :param url: optional parameter which sets the host & root for any internal endpoints (ex: pinging shutdown)
    :type url: str, optional
    :param reaper_on: whether to run auto-reaper subprocess
    :type reaper_on: bool
    :param app_root: Optional path to prepend to the routes of D-Tale. This is used when making use of
                     Jupyterhub server proxy
    :type app_root: str, optional
    :param additional_templates: path(s) to any other jinja templates you would like to load.  This comes into play if
                                 you're embedding D-Tale into your own Flask app
    :type: str, list, optional
    :return: :class:`flask:flask.Flask` application
    :rtype: :class:`dtale.app.DtaleFlask`
    """

    app = DtaleFlask(
        "dtale",
        reaper_on=reaper_on,
        static_url_path="/dtale/static",
        url=url,
        instance_relative_config=False,
        app_root=app_root,
    )
    app.config["SECRET_KEY"] = "Dtale"

    app.jinja_env.trim_blocks = True
    app.jinja_env.lstrip_blocks = True

    if app_root is not None:
        app.config["APPLICATION_ROOT"] = app_root
        app.jinja_env.globals["url_for"] = app.url_for
    app.jinja_env.globals["is_app_root_defined"] = is_app_root_defined

    if additional_templates:
        loaders = [app.jinja_loader]
        loaders += [
            jinja2.FileSystemLoader(loc) for loc in make_list(additional_templates)
        ]
        my_loader = jinja2.ChoiceLoader(loaders)
        app.jinja_loader = my_loader

    app.register_blueprint(dtale)

    compress = Compress()
    compress.init_app(app)

    def _root():
        return redirect("/dtale/{}".format(head_endpoint()))

    @app.route("/")
    def root():
        return _root()

    @app.route("/dtale")
    def dtale_base():
        """
        :class:`flask:flask.Flask` routes which redirect to dtale/main

        :return: 302 - flask.redirect('/dtale/main')
        """
        return _root()

    @app.route("/favicon.ico")
    def favicon():
        """
        :class:`flask:flask.Flask` routes which returns favicon

        :return: image/png
        """
        return redirect(app.url_for("static", filename="images/favicon.ico"))

    @app.route("/missing-js")
    def missing_js():
        missing_js_commands = (
            ">> cd [location of your local dtale repo]\n"
            ">> yarn install\n"
            ">> yarn run build  # or 'yarn run watch' if you're trying to develop"
        )
        return render_template(
            "dtale/errors/missing_js.html", missing_js_commands=missing_js_commands
        )

    @app.errorhandler(404)
    def page_not_found(e=None):
        """
        :class:`flask:flask.Flask` routes which returns favicon

        :param e: exception
        :return: text/html with exception information
        """
        return (
            render_template(
                "dtale/errors/404.html",
                page="",
                error=e,
                stacktrace=str(traceback.format_exc()),
            ),
            404,
        )

    @app.errorhandler(500)
    def internal_server_error(e=None):
        """
        :class:`flask:flask.Flask` route which returns favicon

        :param e: exception
        :return: text/html with exception information
        """
        return (
            render_template(
                "dtale/errors/500.html",
                page="",
                error=e,
                stacktrace=str(traceback.format_exc()),
            ),
            500,
        )

    def shutdown_server():
        global ACTIVE_HOST, ACTIVE_PORT
        """
        This function that checks if flask.request.environ['werkzeug.server.shutdown'] exists and
        if so, executes that function
        """
        logger.info("Executing shutdown...")
        func = request.environ.get("werkzeug.server.shutdown")
        if func is None:
            raise RuntimeError("Not running with the Werkzeug Server")
        func()
        global_state.cleanup()
        ACTIVE_PORT = None
        ACTIVE_HOST = None

    @app.route("/shutdown")
    def shutdown():
        """
        :class:`flask:flask.Flask` route for initiating server shutdown

        :return: text/html with server shutdown message
        """
        app.clear_reaper()
        shutdown_server()
        return "Server shutting down..."

    @app.before_request
    @auth.requires_auth
    def before_request():
        """
        Logic executed before each :attr:`flask:flask.request`

        :return: text/html with server shutdown message
        """
        app.build_reaper()

    @app.route("/site-map")
    def site_map():
        """
        :class:`flask:flask.Flask` route listing all available flask endpoints

        :return: JSON of all flask enpoints [
            [endpoint1, function path1],
            ...,
            [endpointN, function pathN]
        ]
        """

        def has_no_empty_params(rule):
            defaults = rule.defaults or ()
            arguments = rule.arguments or ()
            return len(defaults) >= len(arguments)

        links = []
        for rule in app.url_map.iter_rules():
            # Filter out rules we can't navigate to in a browser
            # and rules that require parameters
            if "GET" in rule.methods and has_no_empty_params(rule):
                url = app.url_for(rule.endpoint, **(rule.defaults or {}))
                links.append((url, rule.endpoint))
        return jsonify(links)

    @app.route("/version-info")
    def version_info():
        """
        :class:`flask:flask.Flask` route for retrieving version information about D-Tale

        :return: text/html version information
        """
        _, version = retrieve_meta_info_and_version("dtale")
        return str(version)

    @app.route("/health")
    def health_check():
        """
        :class:`flask:flask.Flask` route for checking if D-Tale is up and running

        :return: text/html 'ok'
        """
        return "ok"

    auth.setup_auth(app)

    with app.app_context():

        from .dash_application import views as dash_views

        app = dash_views.add_dash(app)
        return app



[docs]def initialize_process_props(host=None, port=None, force=False):
    """
    Helper function to initalize global state corresponding to the host & port being used for your
    :class:`flask:flask.Flask` process

    :param host: hostname to use otherwise it will default to the output of :func:`python:socket.gethostname`
    :type host: str, optional
    :param port: port to use otherwise default to the output of :meth:`dtale.app.find_free_port`
    :type port: str, optional
    :param force: boolean flag to determine whether to ignore the :meth:`dtale.app.find_free_port` function
    :type force: bool
    :return:
    """
    global ACTIVE_HOST, ACTIVE_PORT

    if force:
        active_host = get_host(ACTIVE_HOST)
        curr_base = build_url(ACTIVE_PORT, active_host)
        final_host = get_host(host)
        new_base = build_url(port, final_host)
        if curr_base != new_base:
            if is_up(new_base):
                try:
                    kill(new_base)  # kill the original process
                except BaseException:
                    raise IOError(
                        (
                            "Could not kill process at {}, possibly something else is running at port {}. Please try "
                            "another port."
                        ).format(new_base, port)
                    )
                while is_up(new_base):
                    time.sleep(0.01)
            ACTIVE_HOST = final_host
            ACTIVE_PORT = port
            return

    if ACTIVE_HOST is None:
        ACTIVE_HOST = get_host(host)

    if ACTIVE_PORT is None:
        ACTIVE_PORT = int(port or find_free_port())



[docs]def is_port_in_use(port):
    with closing(socket.socket(socket.AF_INET, socket.SOCK_STREAM)) as s:
        try:
            s.bind(("localhost", port))
            return False
        except BaseException:
            return True



[docs]def find_free_port():
    """
    Searches for free port on executing server to run the :class:`flask:flask.Flask` process. Checks ports in range
    specified using environment variables:

    DTALE_MIN_PORT (default: 40000)
    DTALE_MAX_PORT (default: 49000)

    The range limitation is required for usage in tools such as jupyterhub.  Will raise an exception if an open
    port cannot be found.

    :return: port number
    :rtype: int
    """

    min_port = int(os.environ.get("DTALE_MIN_PORT") or 40000)
    max_port = int(os.environ.get("DTALE_MAX_PORT") or 49000)
    base = min_port
    while is_port_in_use(base):
        base += 1
        if base > max_port:
            msg = (
                "D-Tale could not find an open port from {} to {}, please increase your range by altering the "
                "environment variables DTALE_MIN_PORT & DTALE_MAX_PORT."
            ).format(min_port, max_port)
            raise IOError(msg)
    return base



[docs]def build_startup_url_and_app_root(app_root=None):
    global ACTIVE_HOST, ACTIVE_PORT, JUPYTER_SERVER_PROXY, USE_COLAB

    if USE_COLAB:
        colab_host = use_colab(ACTIVE_PORT)
        if colab_host:
            return colab_host, None
    url = build_url(ACTIVE_PORT, ACTIVE_HOST)
    final_app_root = app_root
    if final_app_root is None and JUPYTER_SERVER_PROXY:
        final_app_root = "/user/{}/proxy/".format(getpass.getuser())
    if final_app_root is not None:
        if JUPYTER_SERVER_PROXY:
            final_app_root = fix_url_path("{}/{}".format(final_app_root, ACTIVE_PORT))
            return final_app_root, final_app_root
        else:
            return fix_url_path("{}/{}".format(url, final_app_root)), final_app_root
    return url, final_app_root



[docs]def use_colab(port):
    try:
        from google.colab.output import eval_js

        colab_host = eval_js(
            'google.colab.kernel.proxyPort(%d, {"cache": false})' % port
        )
        return colab_host[:-1] if colab_host.endswith("/") else colab_host
    except BaseException:
        return None



[docs]def show(data=None, data_loader=None, name=None, context_vars=None, **options):
    """
    Entry point for kicking off D-Tale :class:`flask:flask.Flask` process from python process

    :param data: data which D-Tale will display
    :type data: :class:`pandas:pandas.DataFrame` or :class:`pandas:pandas.Series`
                or :class:`pandas:pandas.DatetimeIndex` or :class:`pandas:pandas.MultiIndex`, optional
    :param host: hostname of D-Tale, defaults to 0.0.0.0
    :type host: str, optional
    :param port: port number of D-Tale process, defaults to any open port on server
    :type port: str, optional
    :param name: optional label to assign a D-Tale process
    :type name: str, optional
    :param debug: will turn on :class:`flask:flask.Flask` debug functionality, defaults to False
    :type debug: bool, optional
    :param subprocess: run D-Tale as a subprocess of your current process, defaults to True
    :type subprocess: bool, optional
    :param data_loader: function to load your data
    :type data_loader: func, optional
    :param reaper_on: turn on subprocess which will terminate D-Tale after 1 hour of inactivity
    :type reaper_on: bool, optional
    :param open_browser: if true, this will try using the :mod:`python:webbrowser` package to automatically open
                         your default browser to your D-Tale process
    :type open_browser: bool, optional
    :param notebook: if true, this will try displaying an :class:`ipython:IPython.display.IFrame`
    :type notebook: bool, optional
    :param force: if true, this will force the D-Tale instance to run on the specified host/port by killing any
                  other process running at that location
    :type force: bool, optional
    :param context_vars: a dictionary of the variables that will be available for use in user-defined expressions,
                         such as filters
    :type context_vars: dict, optional
    :param ignore_duplicate: if true, this will not check if this data matches any other data previously loaded to
                             D-Tale
    :type ignore_duplicate: bool, optional
    :param app_root: Optional path to prepend to the routes of D-Tale. This is used when making use of
                     Jupyterhub server proxy
    :type app_root: str, optional
    :param allow_cell_edits: If false, this will not allow users to edit cells directly in their D-Tale grid
    :type allow_cell_edits: bool, optional
    :param inplace: If true, this will call `reset_index(inplace=True)` on the dataframe used as a way to save memory.
                    Otherwise this will create a brand new dataframe, thus doubling memory but leaving the dataframe
                    input unchanged.
    :type inplace: bool, optional
    :param drop_index: If true, this will drop any pre-existing index on the dataframe input.
    :type drop_index: bool, optional
    :param hide_shutdown: If true, this will hide the "Shutdown" buton from users
    :type hide_shutdown: bool, optional
    :param github_fork: If true, this will display a "Fork me on GitHub" ribbon in the upper right-hand corner of the
                        app
    :type github_fork: bool, optional
    :param hide_drop_rows: If true, this will hide the "Drop Rows" buton from users
    :type hide_drop_rows: bool, optional

    :Example:

        >>> import dtale
        >>> import pandas as pd
        >>> df = pandas.DataFrame([dict(a=1,b=2,c=3)])
        >>> dtale.show(df)
        D-Tale started at: http://hostname:port

        ..link displayed in logging can be copied and pasted into any browser
    """
    global ACTIVE_HOST, ACTIVE_PORT, USE_NGROK

    try:
        final_options = dtale_config.build_show_options(options)
        logfile, log_level, verbose = map(
            final_options.get, ["logfile", "log_level", "verbose"]
        )
        setup_logging(logfile, log_level or "info", verbose)

        if USE_NGROK:
            if not PY3:
                raise Exception(
                    "In order to use ngrok you must be using Python 3 or higher!"
                )

            from flask_ngrok import _run_ngrok

            ACTIVE_HOST = _run_ngrok()
            ACTIVE_PORT = None
        else:
            initialize_process_props(
                final_options["host"], final_options["port"], final_options["force"]
            )

        app_url = build_url(ACTIVE_PORT, ACTIVE_HOST)
        startup_url, final_app_root = build_startup_url_and_app_root(
            final_options["app_root"]
        )
        instance = startup(
            startup_url,
            data=data,
            data_loader=data_loader,
            name=name,
            context_vars=context_vars,
            ignore_duplicate=final_options["ignore_duplicate"],
            allow_cell_edits=final_options["allow_cell_edits"],
            inplace=final_options["inplace"],
            drop_index=final_options["drop_index"],
            precision=final_options["precision"],
            show_columns=final_options["show_columns"],
            hide_columns=final_options["hide_columns"],
            column_formats=final_options["column_formats"],
            nan_display=final_options["nan_display"],
            sort=final_options["sort"],
            locked=final_options["locked"],
            range_highlights=final_options["range_highlights"],
        )
        instance.started_with_open_browser = final_options["open_browser"]
        is_active = not running_with_flask_debug() and is_up(app_url)
        if is_active:

            def _start():
                if final_options["open_browser"]:
                    instance.open_browser()

        else:
            if USE_NGROK:
                thread = Timer(1, _run_ngrok)
                thread.setDaemon(True)
                thread.start()

            def _start():
                app = build_app(
                    app_url,
                    reaper_on=final_options["reaper_on"],
                    host=ACTIVE_HOST,
                    app_root=final_app_root,
                )
                if final_options["debug"] and not USE_NGROK:
                    app.jinja_env.auto_reload = True
                    app.config["TEMPLATES_AUTO_RELOAD"] = True
                else:
                    logging.getLogger("werkzeug").setLevel(LOG_ERROR)

                if final_options["open_browser"]:
                    instance.open_browser()

                # hide banner message in production environments
                cli = sys.modules.get("flask.cli")
                if cli is not None:
                    cli.show_server_banner = lambda *x: None

                if USE_NGROK:
                    app.run(threaded=True)
                else:
                    app.run(
                        host="0.0.0.0",
                        port=ACTIVE_PORT,
                        debug=final_options["debug"],
                        threaded=True,
                    )

        if final_options["subprocess"]:
            if is_active:
                _start()
            else:
                _thread.start_new_thread(_start, ())

            if final_options["notebook"]:
                instance.notebook()
        else:
            # Need to use logging.info() because for some reason other libraries like arctic seem to break logging
            logging.info("D-Tale started at: {}".format(app_url))
            _start()

        return instance
    except DuplicateDataError as ex:
        print(
            "It looks like this data may have already been loaded to D-Tale based on shape and column names. Here is "
            "URL of the data that seems to match it:\n\n{}\n\nIf you still want to load this data please use the "
            "following command:\n\ndtale.show(df, ignore_duplicate=True)".format(
                DtaleData(ex.data_id, build_url(ACTIVE_PORT, ACTIVE_HOST)).main_url()
            )
        )
    return None



[docs]def instances():
    """
    Prints all urls to the current pieces of data being viewed
    """
    if global_state.size() > 0:

        def _instance_msgs():
            for data_id in global_state.keys():
                data_obj = DtaleData(data_id, build_url(ACTIVE_PORT, ACTIVE_HOST))
                name = global_state.get_name(data_id)
                yield [data_id, name or "", data_obj.build_main_url(data_id=data_id)]
                if name is not None:
                    yield [
                        global_state.convert_name_to_url_path(name),
                        name,
                        data_obj.build_main_url(),
                    ]

        data = pd.DataFrame(
            list(_instance_msgs()), columns=["ID", "Name", "URL"]
        ).to_string(index=False)
        print(
            (
                "To gain access to an instance object simply pass the value from 'ID' to dtale.get_instance(ID)\n\n{}"
            ).format(data)
        )
    else:
        print("currently no running instances...")



[docs]def get_instance(data_id):
    """
    Returns a :class:`dtale.views.DtaleData` object for the data_id passed as input, will return None if the data_id
    does not exist

    :param data_id: integer identifier for a D-Tale process's data
    :type data_id: int
    :return: :class:`dtale.views.DtaleData`
    """
    if not global_state.contains(data_id):
        return None
    if data_id is not None:
        startup_url, _ = build_startup_url_and_app_root()
        return DtaleData(data_id, startup_url)
    return None



[docs]def offline_chart(
    df,
    chart_type=None,
    query=None,
    x=None,
    y=None,
    z=None,
    group=None,
    agg=None,
    window=None,
    rolling_comp=None,
    barmode=None,
    barsort=None,
    yaxis=None,
    filepath=None,
    title=None,
    **kwargs
):
    """
    Builds the HTML for a plotly chart figure to saved to a file or output to a jupyter notebook

    :param df: integer string identifier for a D-Tale process's data
    :type df: :class:`pandas:pandas.DataFrame`
    :param chart_type: type of chart, possible options are line|bar|pie|scatter|3d_scatter|surface|heatmap
    :type chart_type: str
    :param query: pandas dataframe query string
    :type query: str, optional
    :param x: column to use for the X-Axis
    :type x: str
    :param y: columns to use for the Y-Axes
    :type y: list of str
    :param z: column to use for the Z-Axis
    :type z: str, optional
    :param group: column(s) to use for grouping
    :type group: list of str or str, optional
    :param agg: specific aggregation that can be applied to y or z axes.  Possible values are: count, first, last mean,
                median, min, max, std, var, mad, prod, sum.  This is included in label of axis it is being applied to.
    :type agg: str, optional
    :param window: number of days to include in rolling aggregations
    :type window: int, optional
    :param rolling_comp: computation to use in rolling aggregations
    :type rolling_comp: str, optional
    :param barmode: mode to use for bar chart display. possible values are stack|group(default)|overlay|relative
    :type barmode: str, optional
    :param barsort: axis name to sort the bars in a bar chart by (default is the 'x', but other options are any of
                    columns names used in the 'y' parameter
    :type barsort: str, optional
    :param filepath: location to save HTML output
    :type filepath: str, optional
    :param title: Title of your chart
    :type title: str, optional
    :param kwargs: optional keyword arguments, here in case invalid arguments are passed to this function
    :type kwargs: dict
    :return: possible outcomes are:
             - if run within a jupyter notebook and no 'filepath' is specified it will print the resulting HTML
               within a cell in your notebook
             - if 'filepath' is specified it will save the chart to the path specified
             - otherwise it will return the HTML output as a string
    """
    instance = startup(url=None, data=df, data_id=999)
    output = instance.offline_chart(
        chart_type=chart_type,
        query=query,
        x=x,
        y=y,
        z=z,
        group=group,
        agg=agg,
        window=window,
        rolling_comp=rolling_comp,
        barmode=barmode,
        barsort=barsort,
        yaxis=yaxis,
        filepath=filepath,
        title=title,
        **kwargs
    )
    global_state.cleanup()
    return output





          

      

      

    

  

    
      
          
            
  Source code for dtale.auth

from flask import redirect, render_template, request, session, url_for
from functools import wraps

import dtale.global_state as global_state


[docs]def setup_auth(app):
    if not global_state.get_auth_settings()["active"]:
        return

    @app.route("/login", methods=["GET", "POST"])
    def login():
        if request.method == "POST":
            username, password = (request.form.get(p) for p in ["username", "password"])
            if not authenticate(username, password):
                return render_template(
                    "dtale/login.html", error="Invalid credentials!", page="login"
                )
            session["logged_in"] = True
            session["username"] = request.form["username"]
            return redirect(session.get("next") or "/")
        return render_template("dtale/login.html", page="login")

    @app.route("/logout")
    def logout():
        session.clear()
        return redirect(url_for("login"))



[docs]def authenticate(username, password):
    auth_settings = global_state.get_auth_settings()
    if username == auth_settings["username"] and password == auth_settings["password"]:
        return True
    return False



[docs]def requires_auth(f):
    @wraps(f)
    def decorated(*args, **kwargs):
        if not global_state.get_auth_settings()["active"]:
            return f(*args, **kwargs)
        if request.path in ["/login", "/logout"]:
            return f(*args, **kwargs)
        if request.path.startswith("/dtale/static"):
            return f(*args, **kwargs)
        if not session.get("logged_in") or not session.get("username"):
            session["next"] = request.url
            return redirect(url_for("login"))
        return f(*args, **kwargs)

    return decorated





          

      

      

    

  

    
      
          
            
  Source code for dtale.code_export

import dtale.global_state as global_state

from dtale.utils import make_list, triple_quote

CHART_EXPORT_CODE = (
    "\n# If you're having trouble viewing your chart in your notebook try passing your 'chart' into this snippet:\n"
    "#\n"
    "# from plotly.offline import iplot, init_notebook_mode\n"
    "#\n"
    "# init_notebook_mode(connected=True)\n"
    "# chart.pop('id', None) # for some reason iplot does not like 'id'\n"
    "# iplot(chart)"
)

CHARTS_EXPORT_CODE = (
    "\n# If you're having trouble viewing your chart in your notebook try passing your 'chart' into this snippet:\n"
    "#\n"
    "# from plotly.offline import iplot, init_notebook_mode\n"
    "#\n"
    "# init_notebook_mode(connected=True)\n"
    "# for chart in charts:\n"
    "#     chart.pop('id', None) # for some reason iplot does not like 'id'\n"
    "# iplot(figure)"
)


[docs]def build_final_chart_code(code):
    is_charts = (
        next(
            (
                c
                for c in make_list(code)
                if c.startswith("figure = go.Figure(data=charts,")
            ),
            None,
        )
        is not None
    )
    return "\n".join(
        make_list(code) + [CHARTS_EXPORT_CODE if is_charts else CHART_EXPORT_CODE]
    )



[docs]def build_code_export(data_id, imports="import pandas as pd\n\n", query=None):
    """
    Helper function for building a string representing the code that was run to get the data you are viewing to that
    point.

    :param data_id: integer string identifier for a D-Tale process's data
    :type data_id: str
    :param imports: string representing the imports at the top of the code string
    :type imports: string, optional
    :param query: pandas dataframe query string
    :type query: str, optional
    :return: python code string
    """
    history = global_state.get_history(data_id) or []
    settings = global_state.get_settings(data_id) or {}
    ctxt_vars = global_state.get_context_variables(data_id)

    startup_code = settings.get("startup_code") or ""
    if startup_code and not startup_code.endswith("\n"):
        startup_code += "\n"
    xarray_setup = ""
    if global_state.get_dataset(data_id) is not None:
        xarray_dims = global_state.get_dataset_dim(data_id)
        if len(xarray_dims):
            xarray_setup = (
                "df = ds.sel({selectors}).to_dataframe()\n"
                "df = df.reset_index().drop('index', axis=1, errors='ignore')\n"
                "df = df.set_index(list(ds.dims.keys()))\n"
            ).format(
                selectors=", ".join(
                    "{}='{}'".format(k, v) for k, v in xarray_dims.items()
                )
            )
        else:
            xarray_setup = (
                "df = ds.to_dataframe()\n"
                "df = df.reset_index().drop('index', axis=1, errors='ignore')\n"
                "df = df.set_index(list(ds.dims.keys()))\n"
            )
    startup_str = (
        "# DISCLAIMER: 'df' refers to the data you passed in when calling 'dtale.show'\n\n"
        "{imports}"
        "{xarray_setup}"
        "{startup}"
        "if isinstance(df, (pd.DatetimeIndex, pd.MultiIndex)):\n"
        "\tdf = df.to_frame(index=False)\n\n"
        "# remove any pre-existing indices for ease of use in the D-Tale code, but this is not required\n"
        "df = df.reset_index().drop('index', axis=1, errors='ignore')\n"
        "df.columns = [str(c) for c in df.columns]  # update columns to strings in case they are numbers\n"
    ).format(imports=imports, xarray_setup=xarray_setup, startup=startup_code)
    final_history = [startup_str] + history
    final_query = query
    if final_query is None:
        final_query = settings.get("query")

    if final_query is not None and final_query != "":
        if len(ctxt_vars or {}):
            final_history.append(
                (
                    "\n# this is injecting any context variables you may have passed into 'dtale.show'\n"
                    "import dtale.global_state as dtale_global_state\n"
                    "\n# DISCLAIMER: running this line in a different process than the one it originated will produce\n"
                    "#             differing results\n"
                    "ctxt_vars = dtale_global_state.get_context_variables('{data_id}')\n\n"
                    "df = df.query({query}, local_dict=ctxt_vars)\n"
                ).format(query=triple_quote(final_query), data_id=data_id)
            )
        else:
            final_history.append(
                "df = df.query({})\n".format(triple_quote(final_query))
            )
    elif settings.get("query"):
        final_history.append(
            "df = df.query({})\n".format(triple_quote(settings["query"]))
        )
    if "sortInfo" in settings:
        cols, dirs = [], []
        for col, dir in settings["sortInfo"]:
            cols.append(col)
            dirs.append("True" if dir == "ASC" else "False")
        final_history.append(
            "df = df.sort_values(['{cols}'], ascending=[{dirs}])\n".format(
                cols=", ".join(cols), dirs="', '".join(dirs)
            )
        )
    return final_history





          

      

      

    

  

    
      
          
            
  Source code for dtale.column_analysis

import numpy as np
import pandas as pd
import plotly.express as px
import plotly.graph_objs as go
import pprint
import scipy.stats as sts

import dtale.global_state as global_state

from dtale.code_export import build_code_export, build_final_chart_code
from dtale.column_builders import clean, clean_code
from dtale.describe import load_describe
from dtale.query import build_query, load_filterable_data
from dtale.utils import (
    apply,
    classify_type,
    find_dtype,
    find_dtype_formatter,
    find_selected_column,
    get_int_arg,
    get_str_arg,
    grid_columns,
    grid_formatter,
    json_float,
    json_timestamp,
)


LINE_CFG = "line={'shape': 'spline', 'smoothing': 0.3}, mode='lines'"


[docs]def handle_top(df, top):
    if top is not None:
        top = int(top)
        if top > 0:
            return df[:top], top, ["chart = chart[:{}]".format(top)]
        else:
            return df[top:], top, ["chart = chart[{}:]".format(top)]
    elif len(df) > 100:
        top = 100
        return df[:top], top, ["chart = chart[:100]"]
    return df, len(df), []



[docs]def pctsum_updates(df, group, ret_col):
    grp_sums = df.groupby(group)[[ret_col]].sum()
    code = (
        "ordinal_data = df.groupby('{col}')[['{ret_col}']].sum()\n"
        "ordinal_data = ordinal_data / ordinal_data.sum()"
    ).format(col=group, ret_col=ret_col)
    return grp_sums / grp_sums.sum(), [code]



[docs]def handle_cleaners(s, cleaners):
    cleaner_code = []
    if cleaners:
        for cleaner in cleaners.split(","):
            s = clean(s, cleaner, {})
            cleaner_code += clean_code(cleaner, {})
    return s, cleaner_code



[docs]def build_kde(s, hist_labels, selected_col):
    try:
        kde = sts.gaussian_kde(s)
        kde_data = kde.pdf(hist_labels)
        kde_data = [json_float(k, precision=12) for k in kde_data]
        code = [
            "import scipy.stats as sts",
            "kde = sts.gaussian_kde(s['{}'])".format(selected_col),
            "kde_data = kde.pdf(np.linspace(labels.min(), labels.max()))",
        ]
        return kde_data, code
    except np.linalg.LinAlgError:
        return None, []



[docs]class ColumnAnalysis(object):
    def __init__(self, data_id, req):
        self.data_id = data_id
        self.analysis_type = get_str_arg(req, "type")
        curr_settings = global_state.get_settings(data_id) or {}
        self.query = build_query(data_id, curr_settings.get("query"))
        data = load_filterable_data(data_id, req, query=self.query)
        self.selected_col = find_selected_column(
            data, get_str_arg(req, "col", "values")
        )
        self.data = data[~pd.isnull(data[self.selected_col])]
        self.dtype = find_dtype(self.data[self.selected_col])
        self.classifier = classify_type(self.dtype)
        self.code = build_code_export(
            data_id,
            imports="{}\n".format(
                "\n".join(
                    [
                        "import numpy as np",
                        "import pandas as pd",
                        "import plotly.graph_objs as go",
                    ]
                )
            ),
        )

        if self.analysis_type is None:
            self.analysis_type = (
                "histogram" if self.classifier in ["F", "I", "D"] else "value_counts"
            )

        if self.analysis_type == "geolocation":
            self.analysis = GeolocationAnalysis(req)
        elif self.analysis_type == "histogram":
            self.analysis = HistogramAnalysis(req)
        elif self.analysis_type == "categories":
            self.analysis = CategoryAnalysis(req)
        elif self.analysis_type == "value_counts":
            self.analysis = ValueCountAnalysis(req)
        elif self.analysis_type == "word_value_counts":
            self.analysis = WordValueCountAnalysis(req)
        elif self.analysis_type == "qq":
            self.analysis = QQAnalysis()

[docs]    def build(self):
        base_code = build_code_export(
            self.data_id,
            imports="{}\n\n".format(
                "\n".join(
                    [
                        "import numpy as np",
                        "import pandas as pd",
                        "import plotly.graph_objs as go",
                    ]
                )
            ),
        )
        return_data, code = self.analysis.build(self)
        return dict(
            code=build_final_chart_code(base_code + code),
            query=self.query,
            cols=global_state.get_dtypes(self.data_id),
            dtype=self.dtype,
            chart_type=self.analysis_type,
            **return_data
        )




[docs]class HistogramAnalysis(object):
    def __init__(self, req):
        self.bins = get_int_arg(req, "bins", 20)
        self.target = get_str_arg(req, "target")

[docs]    def build_histogram_data(self, series):
        hist_data, hist_labels = np.histogram(series, bins=self.bins)
        hist_data = [json_float(h) for h in hist_data]
        return (
            dict(
                labels=[
                    "{0:.1f}".format(lbl) for lbl in hist_labels[1:]
                ],  # drop the first bin because of just a minimum
                data=hist_data,
            ),
            hist_labels,
        )


[docs]    def build(self, parent):
        if parent.classifier == "D":
            parent.data.loc[:, parent.selected_col] = apply(
                parent.data[parent.selected_col], json_timestamp
            )
        kde_code = []
        if self.target is None:
            return_data, hist_labels = self.build_histogram_data(
                parent.data[parent.selected_col]
            )
            kde, kde_code = build_kde(
                parent.data[parent.selected_col], hist_labels, parent.selected_col
            )
            if kde is not None:
                return_data["kde"] = kde
        else:
            bin_vals = pd.cut(parent.data[parent.selected_col], bins=self.bins)
            labels = ["{}".format(c) for c in bin_vals.dtype.categories]
            parent.data.loc[:, "bin"] = bin_vals.astype("str")
            return_data = {"targets": [], "labels": labels}
            target_dtype = find_dtype(parent.data[self.target])
            target_formatter = find_dtype_formatter(target_dtype)
            for target, target_data in parent.data[[self.target, "bin"]].groupby(
                self.target
            ):
                target_counts = target_data["bin"].value_counts()
                target_counts = [
                    int(tc) for tc in target_counts.reindex(labels, fill_value=0).values
                ]
                return_data["targets"].append(
                    dict(
                        target=target_formatter(target, as_string=True),
                        data=target_counts,
                    )
                )

        desc, desc_code = load_describe(parent.data[parent.selected_col])
        dtype_info = global_state.get_dtype_info(parent.data_id, parent.selected_col)
        for p in ["skew", "kurt"]:
            if p in dtype_info:
                desc[p] = dtype_info[p]

        return_data["desc"] = desc
        return return_data, self._build_code(parent, kde_code, desc_code)


    def _build_code(self, parent, kde_code, desc_code):
        pp = pprint.PrettyPrinter(indent=4)

        code = [
            "s = df[~pd.isnull(df['{col}'])][['{col}'{target}]]".format(
                col=parent.selected_col,
                target=",'{}'".format(self.target) if self.target else "",
            )
        ]
        if parent.classifier == "D":
            code.append(
                (
                    "\nimport time\n\n"
                    "s.loc[:, '{col}'] = s['{col}'].apply(\n"
                    "\tlambda x: int((time.mktime(x.timetuple()) + (old_div(x.microsecond, 1000000.0))) * 1000\n"
                    ")"
                ).format(col=parent.selected_col)
            )
        if self.target is None:
            code.append(
                "chart, labels = np.histogram(s['{col}'], bins={bins})".format(
                    col=parent.selected_col, bins=self.bins
                )
            )
            code += kde_code + desc_code
            layout = pp.pformat(
                go.Layout(
                    **{
                        "barmode": "group",
                        "legend": {"orientation": "h"},
                        "title": {
                            "text": "{} Histogram (bins: {}) w/ KDE".format(
                                parent.selected_col, self.bins
                            )
                        },
                        "xaxis2": {"anchor": "y", "overlaying": "x", "side": "top"},
                        "yaxis": {"title": {"text": "Frequency"}, "side": "left"},
                        "yaxis2": {
                            "title": {"text": "KDE"},
                            "side": "right",
                            "overlaying": "y",
                        },
                    }
                )
            )
            code += [
                "charts = [",
                "\tgo.Bar(x=labels[1:], y=chart, name='Histogram'),",
                "\tgo.Scatter(",
                "\t\tx=list(range(len(kde_data))), y=kde_data, name='KDE',"
                "\t\tyaxis='y2', xaxis='x2',"
                "\t\t{}".format(LINE_CFG),
                "\t)",
                "]",
            ]
        else:
            layout = pp.pformat(
                go.Layout(
                    **{
                        "barmode": "stack",
                        "legend": {"orientation": "h"},
                        "title": {
                            "text": "{} Histogram (bins: {}) w/ target ({})".format(
                                parent.selected_col, self.bins, self.target
                            )
                        },
                        "yaxis": {"title": {"text": "Frequency"}, "side": "left"},
                    }
                )
            )
            code.append(
                (
                    "bin_vals = pd.cut(s['{col}'], bins={bins})\n"
                    "labels = [str(c) for c in bin_vals.dtype.categories]\n"
                    "s.loc[:, 'bin'] = bin_vals.astype('str')\n"
                    "for target, target_data in s[['{target}', 'bin']].groupby('{target}'):\n"
                    "\ttarget_counts = target_data['bin'].value_counts()\n"
                    "\ttarget_counts = [int(tc) for tc in target_counts.reindex(labels, fill_value=0).values]\n"
                    "\tcharts.append(go.Bar(x=labels, y=target_counts, name=target))"
                ).format(col=parent.selected_col, bins=self.bins, target=self.target)
            )
        code.append(
            "figure = go.Figure(data=charts, layout=go.{layout})".format(layout=layout)
        )
        return code



[docs]class CategoryAnalysis(object):
    def __init__(self, req):
        self.category_col = get_str_arg(req, "categoryCol")
        self.category_agg = get_str_arg(req, "categoryAgg", "mean")
        self.aggs = [
            "count",
            "sum" if self.category_agg == "pctsum" else self.category_agg,
        ]
        self.top = get_int_arg(req, "top")

[docs]    def build(self, parent):
        hist = parent.data.groupby(self.category_col)[[parent.selected_col]].agg(
            self.aggs
        )
        hist.columns = hist.columns.droplevel(0)
        hist.columns = ["count", "data"]
        if self.category_agg == "pctsum":
            hist["data"] = hist["data"] / hist["data"].sum()
        hist.index.name = "labels"
        hist = hist.reset_index()
        hist, top, top_code = handle_top(hist, self.top)
        f = grid_formatter(grid_columns(hist), nan_display=None)
        return_data = f.format_lists(hist)
        return_data["top"] = top
        return return_data, self._build_code(parent, top_code)


    def _build_code(self, parent, top_code):
        pp = pprint.PrettyPrinter(indent=4)
        layout = pp.pformat(
            go.Layout(
                **{
                    "barmode": "group",
                    "legend": {"orientation": "h"},
                    "title": {
                        "text": "{}({}) Categorized by {}".format(
                            parent.selected_col, self.category_agg, self.category_col
                        )
                    },
                    "xaxis": {"title": {"text": self.category_col}},
                    "yaxis": {
                        "title": {
                            "text": "{} ({})".format(
                                parent.selected_col, self.category_agg
                            )
                        },
                        "side": "left",
                    },
                    "yaxis2": {
                        "title": {"text": "Frequency"},
                        "side": "right",
                        "overlaying": "y",
                    },
                }
            )
        )

        code = [
            "chart = df.groupby('{cat}')[['{col}']].agg(['{aggs}'])".format(
                cat=self.category_col,
                col=parent.selected_col,
                aggs="', '".join(self.aggs),
            ),
            "chart.columns = chart.columns.droplevel(0)",
            'chart.columns = ["count", "data"]',
        ]
        if self.category_agg == "pctsum":
            code.append("chart['data'] = chart['data'] / chart['data'].sum()")
        code += [
            "chart.index.name = 'labels'",
            "chart = chart.reset_index()",
        ]
        code += top_code
        code += [
            "charts = [",
            "\tgo.Bar(x=chart['labels'].values, y=chart['data'].values),",
            "\tgo.Scatter(",
            "\t\tx=chart['labels'].values, y=chart['count'].values, yaxis='y2',",
            "\t\tname='Frequency', {}".format(LINE_CFG),
            "\t)",
            "]",
            "figure = go.Figure(data=charts, layout=go.{layout})".format(layout=layout),
        ]
        return code



[docs]class ValueCountAnalysis(object):
    def __init__(self, req):
        self.top = get_int_arg(req, "top")
        self.ordinal_col = get_str_arg(req, "ordinalCol")
        self.ordinal_agg = get_str_arg(req, "ordinalAgg", "sum")
        self.cleaners = get_str_arg(req, "cleaner")

[docs]    def build_hist(self, s, code):
        code.append("chart = pd.value_counts(s).to_frame(name='data')")
        return pd.value_counts(s).to_frame(name="data")


[docs]    def setup_ordinal_data(self, parent):
        if self.ordinal_agg == "pctsum":
            return pctsum_updates(parent.data, parent.selected_col, self.ordinal_col)

        ordinal_data = getattr(
            parent.data.groupby(parent.selected_col)[[self.ordinal_col]],
            self.ordinal_agg,
        )()
        ordinal_code = [
            "ordinal_data = df.groupby('{col}')[['{ordinal}']].{agg}()".format(
                col=parent.selected_col, ordinal=self.ordinal_col, agg=self.ordinal_agg
            )
        ]
        return ordinal_data, ordinal_code


[docs]    def setup_chart_layout(self, parent):
        pp = pprint.PrettyPrinter(indent=4)
        layout_cfg = {
            "barmode": "group",
            "legend": {"orientation": "h"},
            "title": {"text": "{} Value Counts".format(parent.selected_col)},
            "xaxis": {"title": {"text": parent.selected_col}},
            "yaxis": {"title": {"text": "Frequency"}},
        }
        if self.ordinal_col:
            layout_cfg["yaxis2"] = {
                "title": {"text": "{} ({})".format(self.ordinal_col, self.ordinal_agg)},
                "side": "right",
                "overlaying": "y",
            }
        return pp.pformat(go.Layout(**layout_cfg))


[docs]    def build(self, parent):
        code = [
            "s = df[~pd.isnull(df['{col}'])]['{col}']".format(col=parent.selected_col)
        ]
        s, cleaner_code = handle_cleaners(
            parent.data[parent.selected_col], self.cleaners
        )
        code += cleaner_code
        hist = self.build_hist(s, code)

        if self.ordinal_col is not None:
            ordinal_data, ordinal_code = self.setup_ordinal_data(parent)
            code += ordinal_code
            hist["ordinal"] = ordinal_data
            hist.index.name = "labels"
            hist = hist.reset_index().sort_values("ordinal")
            code += [
                "chart['ordinal'] = ordinal_data",
                "chart.index.name = 'labels'",
                "chart = chart.reset_index().sort_values('ordinal')",
            ]
        else:
            hist.index.name = "labels"
            hist = hist.reset_index().sort_values(
                ["data", "labels"], ascending=[False, True]
            )
            code += [
                "chart.index.name = 'labels'",
                "chart = chart.reset_index().sort_values(['data', 'labels'], ascending=[False, True])",
            ]
        hist, top, top_code = handle_top(hist, self.top)
        code += top_code
        col_types = grid_columns(hist)
        f = grid_formatter(col_types, nan_display=None)
        return_data = f.format_lists(hist)
        return_data["top"] = top

        layout = self.setup_chart_layout(parent)
        code.append(
            "charts = [go.Bar(x=chart['labels'].values, y=chart['data'].values, name='Frequency')]"
        )
        if self.ordinal_col:
            code.append(
                (
                    "charts.append(go.Scatter(\n"
                    "\tx=chart['labels'].values, y=chart['ordinal'].values, yaxis='y2',\n"
                    "\tname='{} ({})', {}\n"
                    "))"
                ).format(self.ordinal_col, self.ordinal_agg, LINE_CFG)
            )
        code.append(
            "figure = go.Figure(data=charts, layout=go.{layout})".format(layout=layout)
        )
        return return_data, code




[docs]class WordValueCountAnalysis(ValueCountAnalysis):
[docs]    def build_hist(self, s, code):
        code.append("chart = pd.value_counts(s.str.split(expand=True).stack())")
        code.append("chart = chart.to_frame(name='data').sort_index()")
        return (
            pd.value_counts(s.str.split(expand=True).stack())
            .to_frame(name="data")
            .sort_index()
        )


[docs]    def setup_ordinal_data(self, parent):
        expanded_words = parent.data[parent.selected_col].str.split(expand=True).stack()
        expanded_words.name = "label"
        expanded_words = expanded_words.reset_index()[["level_0", "label"]]
        expanded_words.columns = ["index", "label"]
        expanded_words = pd.merge(
            parent.data[[self.ordinal_col]],
            expanded_words.set_index("index"),
            how="inner",
            left_index=True,
            right_index=True,
        )
        expanded_word_code = [
            (
                "ordinal_data = df['{col}'].str.split(expand=True).stack()\n"
                "ordinal_data.name = 'label'\n"
                "ordinal_data = ordinal_data.reset_index()[['level_0', 'label']]\n"
                "ordinal_data.columns = ['index', 'label']\n"
                "ordinal_data = pd.merge(\n"
                "\tdf[['{ordinal}']],\n"
                "\tordinal_data.set_index('index'),\n"
                "\thow='inner',\n"
                "\tleft_index=True,\n"
                "\tright_index=True,\n"
                ")"
            ).format(col=parent.selected_col, ordinal=self.ordinal_col)
        ]
        if self.ordinal_agg == "pctsum":
            ordinal_data, ordinal_code = pctsum_updates(
                expanded_words, "label", self.ordinal_col
            )
            return ordinal_data, expanded_word_code + ordinal_code

        ordinal_code = expanded_word_code + [
            "ordinal_data = ordinal_data.groupby('label')[['{ordinal}']].{agg}()".format(
                ordinal=self.ordinal_col, agg=self.ordinal_agg
            )
        ]
        ordinal_data = getattr(
            expanded_words.groupby("label")[[self.ordinal_col]], self.ordinal_agg
        )()
        return ordinal_data, ordinal_code


[docs]    def setup_chart_layout(self, parent):
        pp = pprint.PrettyPrinter(indent=4)
        layout_cfg = {
            "barmode": "group",
            "legend": {"orientation": "h"},
            "title": {"text": "{} Word Value Counts".format(parent.selected_col)},
            "xaxis": {"title": {"text": parent.selected_col}},
            "yaxis": {"title": {"text": "Frequency"}},
        }
        if self.ordinal_col:
            layout_cfg["yaxis2"] = {
                "title": {"text": "{} ({})".format(self.ordinal_col, self.ordinal_agg)},
                "side": "right",
                "overlaying": "y",
            }
        return pp.pformat(go.Layout(**layout_cfg))




[docs]class GeolocationAnalysis(object):
    def __init__(self, req):
        self.lat_col = get_str_arg(req, "latCol")
        self.lon_col = get_str_arg(req, "lonCol")

[docs]    def build(self, parent):
        geo = parent.data[[self.lat_col, self.lon_col]].dropna()
        geo.columns = ["lat", "lon"]
        col_types = grid_columns(geo)
        f = grid_formatter(col_types, nan_display=None)
        return_data = f.format_lists(geo)
        return return_data, self._build_code()


    def _build_code(self):
        pp = pprint.PrettyPrinter(indent=4)
        layout = pp.pformat(
            go.Layout(
                **{
                    "autosize": True,
                    "geo": {"fitbounds": "locations", "scope": "world"},
                    "legend": {"orientation": "h"},
                    "margin": {"b": 0, "l": 0, "r": 0},
                    "title": {
                        "text": "Map of Latitude({})/ Longitude({})".format(
                            self.lat_col, self.lon_col
                        )
                    },
                }
            )
        )
        return [
            "chart = df[['{}', '{}']].dropna()".format(self.lat_col, self.lon_col),
            "chart.columns = ['lat', 'lon']",
            (
                "chart = go.Scattergeo(\n"
                "\tlon=chart['lon'].values,\n"
                "\tlat=chart['lat'].values,\n"
                "\tmode='markers',\n"
                "\tmarker={'color': 'darkblue'}\n"
                ")"
            ),
            "figure = go.Figure(data=chart, layout=go.{layout})".format(layout=layout),
        ]



[docs]class QQAnalysis(object):
[docs]    def build(self, parent):
        s = parent.data[parent.selected_col]
        if parent.classifier == "D":
            s = apply(s, json_timestamp)

        qq_x, qq_y = sts.probplot(s, dist="norm", fit=False)
        qq = pd.DataFrame(dict(x=qq_x, y=qq_y))
        f = grid_formatter(grid_columns(qq), nan_display=None)
        return_data = f.format_lists(qq)

        trend_line = px.scatter(x=qq_x, y=qq_y, trendline="ols").data[1]
        trend_line = pd.DataFrame(dict(x=trend_line["x"], y=trend_line["y"]))
        f = grid_formatter(grid_columns(trend_line), nan_display=None)
        trend_line = f.format_lists(trend_line)
        return_data["x2"] = trend_line["x"]
        return_data["y2"] = trend_line["y"]
        return return_data, self._build_code(parent)


    def _build_code(self, parent):
        pp = pprint.PrettyPrinter(indent=4)
        layout = pp.pformat(
            go.Layout(
                **{
                    "legend": {"orientation": "h"},
                    "title": {"text": "{} QQ Plot".format(parent.selected_col)},
                }
            )
        )
        code = [
            "s = df[~pd.isnull(df['{col}'])]['{col}']".format(col=parent.selected_col)
        ]
        if parent.classifier == "D":
            code.append(
                (
                    "\nimport time\n\n"
                    "s = s['{col}'].apply(\n"
                    "\tlambda x: int((time.mktime(x.timetuple()) + (old_div(x.microsecond, 1000000.0))) * 1000\n"
                    ")"
                ).format(col=parent.selected_col)
            )
        code += [
            "\nimport scipy.stats as sts\nimport plotly.express as px\n",
            'qq_x, qq_y = sts.probplot(s, dist="norm", fit=False)',
            "chart = px.scatter(x=qq_x, y=qq_y, trendline='ols', trendline_color_override='red')",
            "figure = go.Figure(data=chart, layout=go.{layout})".format(layout=layout),
        ]
        return code





          

      

      

    

  

    
      
          
            
  Source code for dtale.column_builders

# coding=utf-8
import random
import six
import string
import strsimpy
import time
import unicodedata

import numpy as np
import pandas as pd
from scipy.stats import mstats
from sklearn.preprocessing import (
    LabelEncoder,
    OrdinalEncoder,
    PowerTransformer,
    QuantileTransformer,
    RobustScaler,
)
from sklearn.feature_extraction import FeatureHasher
from strsimpy.jaro_winkler import JaroWinkler

import dtale.global_state as global_state
from dtale.translations import text
from dtale.utils import classify_type, apply, find_dtype_formatter


[docs]class ColumnBuilder(object):
    def __init__(self, data_id, column_type, name, cfg):
        self.data_id = data_id
        if column_type == "numeric":
            self.builder = NumericColumnBuilder(name, cfg)
        elif column_type == "string":
            self.builder = StringColumnBuilder(name, cfg)
        elif column_type == "concatenate":
            self.builder = ConcatenateColumnBuilder(name, cfg)
        elif column_type == "replace":
            self.builder = ReplaceColumnBuilder(name, cfg)
        elif column_type == "datetime":
            self.builder = DatetimeColumnBuilder(name, cfg)
        elif column_type == "bins":
            self.builder = BinsColumnBuilder(name, cfg)
        elif column_type == "random":
            self.builder = RandomColumnBuilder(name, cfg)
        elif column_type == "type_conversion":
            self.builder = TypeConversionColumnBuilder(name, cfg)
        elif column_type == "transform":
            self.builder = TransformColumnBuilder(name, cfg)
        elif column_type == "winsorize":
            self.builder = WinsorizeColumnBuilder(name, cfg)
        elif column_type == "zscore_normalize":
            self.builder = ZScoreNormalizeColumnBuilder(name, cfg)
        elif column_type == "similarity":
            self.builder = SimilarityColumnBuilder(name, cfg)
        elif column_type == "standardize":
            self.builder = StandardizedColumnBuilder(name, cfg)
        elif column_type == "encoder":
            self.builder = EncoderColumnBuilder(name, cfg)
        elif column_type == "cleaning":
            self.builder = CleaningColumnBuilder(name, cfg)
        elif column_type == "diff":
            self.builder = DiffColumnBuilder(name, cfg)
        elif column_type == "data_slope":
            self.builder = TimeseriesDataSlopeBuilder(name, cfg)
        elif column_type == "rolling":
            self.builder = RollingBuilder(name, cfg)
        elif column_type == "exponential_smoothing":
            self.builder = ExponentialSmoothingBuilder(name, cfg)
        elif column_type == "cumsum":
            self.builder = CumsumColumnBuilder(name, cfg)
        elif column_type == "shift":
            self.builder = ShiftBuilder(name, cfg)
        elif column_type == "expanding":
            self.builder = ExpandingBuilder(name, cfg)
        elif column_type == "substring":
            self.builder = SubstringBuilder(name, cfg)
        elif column_type == "split":
            self.builder = SplitBuilder(name, cfg)
        else:
            raise NotImplementedError(
                "'{}' column builder not implemented yet!".format(column_type)
            )

[docs]    def build_column(self):
        data = global_state.get_data(self.data_id)
        return self.builder.build_column(data)


[docs]    def build_code(self):
        return self.builder.build_code()




[docs]class NumericColumnBuilder(object):
    def __init__(self, name, cfg):
        self.name = name
        self.cfg = cfg

[docs]    def build_column(self, data):
        left, right, operation = (
            self.cfg.get(p) for p in ["left", "right", "operation"]
        )
        left = data[left["col"]] if "col" in left else float(left["val"])
        right = data[right["col"]] if "col" in right else float(right["val"])
        if operation == "sum":
            return left + right
        if operation == "difference":
            return left - right
        if operation == "multiply":
            return left * right
        if operation == "divide":
            return left / right
        return np.nan


[docs]    def build_code(self):
        left, right, operation = (
            self.cfg.get(p) for p in ["left", "right", "operation"]
        )
        operations = dict(sum="+", difference="-", multiply="*", divide="/")
        return "df.loc[:, '{name}'] = {left} {operation} {right}".format(
            name=self.name,
            operation=operations.get(operation),
            left="df['{}']".format(left["col"]) if "col" in left else left["val"],
            right="df['{}']".format(right["col"]) if "col" in right else right["val"],
        )




[docs]class StringColumnBuilder(object):
    def __init__(self, name, cfg):
        self.name = name
        self.cfg = cfg

[docs]    def build_column(self, data):
        cols, join_char = (self.cfg.get(p) for p in ["cols", "joinChar"])
        return pd.Series(
            data[cols].astype("str").agg(join_char.join, axis=1),
            index=data.index,
            name=self.name,
        )


[docs]    def build_code(self):
        cols, join_char = (self.cfg.get(p) for p in ["cols", "joinChar"])
        data_str = (
            "data[['{cols}']].astype('str').agg('{join_char}'.join, axis=1)".format(
                cols="', '".join(cols), join_char=join_char
            )
        )
        return (
            "df.loc[:, '{name}'] = pd.Series({data_str}, index=df.index, name='{name}')"
        ).format(name=self.name, data_str=data_str)




[docs]class ConcatenateColumnBuilder(object):
    def __init__(self, name, cfg):
        self.name = name
        self.cfg = cfg

[docs]    def build_column(self, data):
        left, right = (self.cfg.get(p) for p in ["left", "right"])
        left = data[left["col"]].astype("str") if "col" in left else left["val"]
        right = data[right["col"]].astype("str") if "col" in right else right["val"]
        return left + right


[docs]    def build_code(self):
        left, right = (self.cfg.get(p) for p in ["left", "right"])
        return "df.loc[:, '{name}'] = {left} + {right}".format(
            name=self.name,
            left="df['{}'].astype('str')".format(left["col"])
            if "col" in left
            else left["val"],
            right="df['{}'].astype('str')".format(right["col"])
            if "col" in right
            else right["val"],
        )




[docs]class ReplaceColumnBuilder(object):
    def __init__(self, name, cfg):
        self.name = name
        self.cfg = cfg

[docs]    def build_column(self, data):
        col, search, replacement, case, regex = (
            self.cfg.get(p)
            for p in ["col", "search", "replacement", "caseSensitive", "regex"]
        )
        return pd.Series(
            data[col].str.replace(search, replacement, case=case, regex=regex),
            index=data.index,
            name=self.name,
        )


[docs]    def build_code(self):
        col, search, replacement, case, regex = (
            self.cfg.get(p)
            for p in ["col", "search", "replacement", "caseSensitive", "regex"]
        )
        return "data['{col}'].str.replace('{search}', '{replacement}', case={case}, regex={regex})".format(
            col=col,
            search=search,
            replacement=replacement,
            case="True" if case else "False",
            regex="True" if regex else "False",
        )




FREQ_MAPPING = dict(month="M", quarter="Q", year="Y")


[docs]class DatetimeColumnBuilder(object):
    def __init__(self, name, cfg):
        self.name = name
        self.cfg = cfg

[docs]    def build_column(self, data):
        col = self.cfg["col"]
        if "property" in self.cfg:
            return getattr(data[col].dt, self.cfg["property"])
        conversion_key = self.cfg["conversion"]
        [freq, how] = conversion_key.split("_")
        freq = FREQ_MAPPING[freq]
        conversion_data = (
            data[[col]]
            .set_index(col)
            .index.to_period(freq)
            .to_timestamp(how=how)
            .normalize()
        )
        return pd.Series(conversion_data, index=data.index, name=self.name)


[docs]    def build_code(self):
        if "property" in self.cfg:
            return "df.loc[:, '{name}'] = df['{col}'].dt.{property}".format(
                name=self.name, **self.cfg
            )
        conversion_key = self.cfg["conversion"]
        [freq, how] = conversion_key.split("_")
        freq = FREQ_MAPPING[freq]
        return (
            "{name}_data = data[['{col}']].set_index('{col}').index.to_period('{freq}')'"
            ".to_timestamp(how='{how}').normalize()\n"
            "df.loc[:, '{name}'] = pd.Series({name}_data, index=df.index, name='{name}')"
        ).format(name=self.name, col=self.cfg["col"], freq=freq, how=how)




[docs]class BinsColumnBuilder(object):
    def __init__(self, name, cfg):
        self.name = name
        self.cfg = cfg

[docs]    def build_column(self, data):
        col, operation, bins, labels = (
            self.cfg.get(p) for p in ["col", "operation", "bins", "labels"]
        )
        bins = int(bins)
        if operation == "cut":
            bin_data = pd.cut(data[col], bins=bins)
        else:
            bin_data = pd.qcut(data[col], q=bins)
        if labels:
            cats = {idx: str(cat) for idx, cat in enumerate(labels.split(","))}
        else:
            cats = {idx: str(cat) for idx, cat in enumerate(bin_data.cat.categories)}
        return pd.Series(bin_data.cat.codes.map(cats), index=data.index, name=self.name)


[docs]    def build_test(self, data):
        col, operation, bins, labels = (
            self.cfg.get(p) for p in ["col", "operation", "bins", "labels"]
        )
        bins = int(bins)
        if operation == "cut":
            bin_data = pd.cut(data[col], bins=bins)
        else:
            bin_data = pd.qcut(data[col], q=bins)
        counts = [int(c) for c in bin_data.groupby(bin_data.cat.codes).count().values]
        if labels:
            labels = labels.split(",")
        else:
            labels = list(map(str, bin_data.cat.categories))
        return counts, labels


[docs]    def build_code(self):
        col, operation, bins, labels = (
            self.cfg.get(p) for p in ["col", "operation", "bins", "labels"]
        )
        bins_code = []
        if operation == "cut":
            bins_code.append(
                "{name}_data = pd.cut(df['{col}'], bins={bins})".format(
                    name=self.name, col=col, bins=bins
                )
            )
        else:
            bins_code.append(
                "{name}_data = pd.qcut(df['{col}'], bins={bins})".format(
                    name=self.name, col=col, bins=bins
                )
            )
        if labels:
            labels_str = ", ".join(
                ["{}: {}".format(idx, cat) for idx, cat in enumerate(labels.split(","))]
            )
            labels_str = "{" + labels_str + "}"
            bins_code.append(
                "{name}_cats = {labels}".format(name=self.name, labels=labels_str)
            )
        else:
            bins_code.append(
                "{name}_cats = {idx: str(cat) for idx, cat in enumerate({name}_data.cat.categories)}"
            )
        s_str = "df.loc[:, '{name}'] = pd.Series({name}_data.cat.codes.map({name}_cats), index=df.index, name='{name}')"
        bins_code.append(s_str.format(name=self.name))
        return "\n".join(bins_code)




[docs]def id_generator(size=10, chars=string.ascii_uppercase + string.digits):
    return "".join(random.choice(chars) for _ in range(int(size)))



[docs]class RandomColumnBuilder(object):
    def __init__(self, name, cfg):
        self.name = name
        self.cfg = cfg

[docs]    def build_column(self, data):
        rand_type = self.cfg["type"]
        if "string" == rand_type:
            kwargs = dict(size=self.cfg.get("length", 10))
            if self.cfg.get("chars"):
                kwargs["chars"] = self.cfg["chars"]
            return pd.Series(
                [id_generator(**kwargs) for _ in range(len(data))],
                index=data.index,
                name=self.name,
            )
        if "int" == rand_type:
            low = self.cfg.get("low", 0)
            high = self.cfg.get("high", 100)
            return pd.Series(
                np.random.randint(low, high=high, size=len(data)),
                index=data.index,
                name=self.name,
            )
        if "date" == rand_type:
            start = pd.Timestamp(self.cfg.get("start") or "19000101")
            end = pd.Timestamp(self.cfg.get("end") or "21991231")
            business_days = self.cfg.get("businessDay") is True
            timestamps = self.cfg.get("timestamps") is True
            if timestamps:

                def pp(start, end, n):
                    start_u = start.value // 10 ** 9
                    end_u = end.value // 10 ** 9
                    return pd.DatetimeIndex(
                        (10 ** 9 * np.random.randint(start_u, end_u, n)).view("M8[ns]")
                    )

                dates = pp(pd.Timestamp(start), pd.Timestamp(end), len(data))
            else:
                dates = pd.date_range(start, end, freq="B" if business_days else "D")
                dates = [
                    dates[i]
                    for i in np.random.randint(0, len(dates) - 1, size=len(data))
                ]
            return pd.Series(dates, index=data.index, name=self.name)
        if "bool" == rand_type:
            return pd.Series(
                np.random.choice([True, False], len(data)),
                index=data.index,
                name=self.name,
            )
        if "choice" == rand_type:
            choices = (
                self.cfg.get("choices")
                or "a,b,c,d,e,f,g,h,i,j,k,l,m,n,o,p,q,r,s,t,u,v,w,x,y,z"
            )
            choices = choices.split(",")
            return pd.Series(
                np.random.choice(choices, len(data)), index=data.index, name=self.name
            )

        # floats
        low = float(self.cfg.get("low", 0))
        high = float(self.cfg.get("high", 1))
        return pd.Series(
            np.random.uniform(low, high, len(data)), index=data.index, name=self.name
        )


[docs]    def build_code(self):
        rand_type = self.cfg["type"]
        if "string" == rand_type:
            kwargs = []
            if self.cfg.get("length") != 10:
                kwargs.append("size={size}".format(size=self.cfg.get("length")))
            if self.cfg.get("chars"):
                kwargs.append("chars='{chars}'".format(chars=self.cfg.get("chars")))
            kwargs = ", ".join(kwargs)
            return (
                "\nimport number\nimport random\n\n"
                "def id_generator(size=1500, chars=string.ascii_uppercase + string.digits):\n"
                "\treturn ''.join(random.choice(chars) for _ in range(size))\n\n"
                "df.loc[:, '{name}'] = pd.Series([id_generator({kwargs}) for _ in range(len(df)], index=df.index)"
            ).format(kwargs=kwargs, name=self.name)
            return "df.loc[:, '{name}'] = df['{col}'].dt.{property}".format(
                name=self.name, **self.cfg
            )

        if "bool" == rand_type:
            return (
                "df.loc[:, '{name}'] = pd.Series(np.random.choice([True, False], len(df)), index=data.index"
            ).format(name=self.name)
        if "date" == rand_type:
            start = pd.Timestamp(self.cfg.get("start") or "19000101")
            end = pd.Timestamp(self.cfg.get("end") or "21991231")
            business_days = self.cfg.get("businessDay") is True
            timestamps = self.cfg.get("timestamps") is True
            if timestamps:
                code = (
                    "def pp(start, end, n):\n"
                    "\tstart_u = start.value // 10 ** 9\n"
                    "\tend_u = end.value // 10 ** 9\n"
                    "\treturn pd.DatetimeIndex(\n"
                    "\t\t(10 ** 9 * np.random.randint(start_u, end_u, n, dtype=np.int64)).view('M8[ns]')\n"
                    ")\n\n"
                    "df.loc[:, '{name}'] = pd.Series(\n"
                    "\tpp(pd.Timestamp('{start}'), pd.Timestamp('{end}'), len(df)), index=df.index\n"
                    ")"
                ).format(
                    name=self.name,
                    start=start.strftime("%Y%m%d"),
                    end=end.strftime("%Y%m%d"),
                )
            else:
                freq = ", freq='B'" if business_days else ""
                code = (
                    "dates = pd.date_range('{start}', '{end}'{freq})\n"
                    "dates = [dates[i] for i in np.random.randint(0, len(dates) - 1, size=len(data))]\n"
                    "df.loc[:, '{name}'] = pd.Series(dates, index=data.index)"
                ).format(
                    name=self.name,
                    start=start.strftime("%Y%m%d"),
                    end=end.strftime("%Y%m%d"),
                    freq=freq,
                )
            return code
        if "choice" == rand_type:
            choices = (
                self.cfg.get("choices")
                or "a,b,c,d,e,f,g,h,i,j,k,l,m,n,o,p,q,r,s,t,u,v,w,x,y,z"
            )
            choices = choices.split(",")
            return "df.loc[:, '{name}'] = pd.Series(np.random.choice({choices}, len(df)), index=df.index)".format(
                choices="', '".join(choices), name=self.name
            )

        if "int" == rand_type:
            low = self.cfg.get("low", 0)
            high = self.cfg.get("high", 100)
            return (
                "\nimport numpy as np\n\n"
                "df.loc[:, '{name}'] = pd.Series(np.random.randint({low}, high={high}, size=len(df)), "
                "index=df.index)"
            ).format(name=self.name, low=low, high=high)

        low = self.cfg.get("low", 0)
        high = self.cfg.get("high", 1)
        return (
            "\nimport numpy as np\n\n"
            "df.loc[:, '{name}'] = pd.Series(np.random.uniform({low}, {high}, len(df)), index=df.index)"
        ).format(low=low, high=high, name=self.name)




[docs]class TypeConversionColumnBuilder(object):
    def __init__(self, name, cfg):
        self.name = name
        self.cfg = cfg

[docs]    def build_column(self, data):
        col, from_type, to_type = (self.cfg.get(p) for p in ["col", "from", "to"])
        s = data[col]
        classifier = classify_type(from_type)
        if (
            classifier == "S"
        ):  # col can be (str or category) -> date, int, float, bool, category
            if to_type == "date":
                date_kwargs = {}
                if self.cfg.get("fmt"):
                    date_kwargs["format"] = self.cfg["fmt"]
                else:
                    date_kwargs["infer_datetime_format"] = True
                return pd.Series(
                    pd.to_datetime(s, **date_kwargs), name=self.name, index=s.index
                )
            elif to_type == "int":
                if s.str.startswith("0x").any():

                    def str_hex_to_int(v):
                        return v if pd.isnull(v) else int(v, base=16)

                    return pd.Series(
                        apply(s, str_hex_to_int), name=self.name, index=s.index
                    )
                return pd.Series(
                    s.astype("float").astype("int"), name=self.name, index=s.index
                )
            elif to_type == "float":
                if s.str.startswith("0x").any():
                    return pd.Series(
                        apply(s, float.fromhex), name=self.name, index=s.index
                    )
                return pd.Series(
                    pd.to_numeric(s, errors="coerce"), name=self.name, index=s.index
                )
            else:
                if from_type.startswith("mixed"):
                    if to_type == "float":
                        return pd.Series(
                            pd.to_numeric(s, errors="coerce"),
                            name=self.name,
                            index=s.index,
                        )
                    elif to_type == "bool":

                        def _process_mixed_bool(v):
                            if isinstance(v, bool):
                                return v
                            if isinstance(v, six.string_types):
                                return dict(true=True, false=False).get(
                                    v.lower(), np.nan
                                )
                            return np.nan

                        return pd.Series(
                            apply(s, _process_mixed_bool), name=self.name, index=s.index
                        )
                return pd.Series(s.astype(to_type), name=self.name, index=s.index)
        elif classifier == "I":  # date, float, category, str, bool
            if to_type == "date":
                unit = self.cfg.get("unit") or "D"
                if unit == "YYYYMMDD":
                    return pd.Series(
                        apply(s.astype("str"), pd.Timestamp),
                        name=self.name,
                        index=s.index,
                    )
                return pd.Series(
                    pd.to_datetime(s, unit=unit), name=self.name, index=s.index
                )
            elif to_type == "hex":

                def int_to_hex(v):
                    return v if pd.isnull(v) else hex(v)

                return pd.Series(apply(s, int_to_hex), name=self.name, index=s.index)
            return pd.Series(s.astype(to_type), name=self.name, index=s.index)
        elif classifier == "F":  # str, int
            if to_type == "hex":
                return pd.Series(apply(s, float.hex), name=self.name, index=s.index)
            return pd.Series(s.astype(to_type), name=self.name, index=s.index)
        elif classifier == "D":  # str, int
            if to_type == "int":
                unit = self.cfg.get("unit")
                if unit == "YYYYMMDD":
                    return pd.Series(
                        s.dt.strftime("%Y%m%d").astype(int),
                        name=self.name,
                        index=s.index,
                    )
                return pd.Series(
                    apply(s, lambda x: time.mktime(x.timetuple())).astype(int)
                )
            return pd.Series(
                s.dt.strftime(self.cfg.get("fmt") or "%Y%m%d"),
                name=self.name,
                index=s.index,
            )
        elif classifier == "B":
            return pd.Series(s.astype(to_type), name=self.name, index=s.index)
        raise NotImplementedError(
            "data type conversion not supported for dtype: {}".format(from_type)
        )


[docs]    def build_inner_code(self):
        col, from_type, to_type = (self.cfg.get(p) for p in ["col", "from", "to"])
        s = "df['{col}']".format(col=col)
        classifier = classify_type(from_type)
        if classifier == "S":  # date, int, float, bool, category
            if to_type == "date":
                if self.cfg.get("fmt"):
                    date_kwargs = "format='{}'".format(self.cfg["fmt"])
                else:
                    date_kwargs = "infer_datetime_format=True"
                code = "pd.Series(pd.to_datetime({s}, {kwargs}), name='{name}', index={s}.index)"
                return code.format(s=s, name=self.name, kwargs=date_kwargs)
            elif to_type == "int":
                return (
                    "s = {s}"
                    "if s.str.startswith('0x').any():\n"
                    "\tdef str_hex_to_int(v):\n"
                    "\t\treturn v if pd.isnull(v) else int(v, base=16)\n"
                    "\tstr_data = s.apply(str_hex_to_int)\n"
                    "else:\n"
                    "\tstr_data = s.astype('float').astype('int')\n"
                    "pd.Series(str_data, name='{name}', index=s.index)"
                ).format(s=s, name=self.name)
            elif to_type == "float":
                return (
                    "s = {s}"
                    "if s.str.startswith('0x').any():\n"
                    "\tstr_data = s.apply(float.fromhex)\n"
                    "else:\n"
                    "\tstr_data = pd.to_numeric(s, errors='coerce')\n"
                    "pd.Series(str_data, name='{name}', index=s.index)"
                ).format(s=s, name=self.name)
            else:
                if from_type.startswith("mixed"):
                    if to_type == "float":
                        return "pd.Series(pd.to_numeric({s}, errors='coerce'), name='{name}', index={s}.index)".format(
                            s=s, name=self.name
                        )
                    elif to_type == "bool":
                        return (
                            "def _process_mixed_bool(v):\n"
                            "from six import string_types\n\n"
                            "\tif isinstance(v, bool):\n"
                            "\t\treturn v\n"
                            "\tif isinstance(v, string_types):\n"
                            "\t\treturn dict(true=True, false=False).get(v.lower(), np.nan)\n"
                            "\treturn np.nan\n\n"
                            "pd.Series({s}.apply(_process_mixed_bool), name='{name}', index={s}.index)"
                        ).format(s=s, name=self.name)
                return "pd.Series({s}.astype({to_type}), name='{name}', index={s}.index)".format(
                    s=s, to_type=to_type, name=self.name
                )
        elif classifier == "I":  # date, float, category, str, bool, hex
            if to_type == "date":
                unit = self.cfg.get("unit") or "D"
                if unit == "YYYYMMDD":
                    return "pd.Series({s}.astype(str).apply(pd.Timestamp), name='{name}', index={s}.index)".format(
                        s=s,
                        name=self.name,
                    )
                return "pd.Series(pd.to_datetime({s}, unit='{unit}'), name='{name}', index={s}.index)".format(
                    s=s, name=self.name, unit=unit
                )
            elif to_type == "hex":
                return (
                    "pd.Series(\n"
                    "\t{s}.apply(lambda v: v if pd.isnull(v) else hex(v)), name='{name}', index={s}.index\n"
                    ")"
                ).format(s=s, name=self.name)
            return "pd.Series({s}.astype('{to_type}'), name='{name}', index={s}.index)".format(
                s=s, to_type=to_type, name=self.name
            )
        elif classifier == "F":  # str, int, hex
            if to_type == "hex":
                return "pd.Series(s.apply(float.hex), name='{name}', index={s}.index)".format(
                    s=s, name=self.name
                )
            return "pd.Series(s.astype('{to_type}'), name='{name}', index={s}.index)".format(
                s=s, to_type=to_type, name=self.name
            )
        elif classifier == "D":  # str, int
            if to_type == "int":
                unit = self.cfg.get("unit") or "D"
                if unit == "YYYYMMDD":
                    return "pd.Series({s}.dt.strftime('%Y%m%d').astype(int), name='{name}', index={s}.index)".format(
                        s=s, name=self.name
                    )
                return (
                    "pd.Series(\n"
                    "\t{s}.apply(lambda x: time.mktime(x.timetuple())).astype(int), \n"
                    "name='{name}', index={s}.index\n"
                    ")"
                ).format(s=s, name=self.name)
            return "pd.Series({s}.dt.strftime('{fmt}'), name='{name}', index={s}.index)".format(
                fmt=self.cfg.get("fmt") or "%Y%m%d", s=s, name=self.name
            )
        elif classifier == "B":
            return "pd.Series(s.astype('{to_type}'), name='{name}', index={s}.index)".format(
                s=s, to_type=to_type, name=self.name
            )
        raise NotImplementedError(
            "data type conversion not supported for dtype: {}".format(from_type)
        )


[docs]    def build_code(self):
        code = self.build_inner_code()
        return "df.loc[:, '{name}'] = {code}".format(name=self.name, code=code)




[docs]class TransformColumnBuilder(object):
    def __init__(self, name, cfg):
        self.name = name
        self.cfg = cfg

[docs]    def build_column(self, data):
        group, col, agg = (self.cfg.get(p) for p in ["group", "col", "agg"])
        return pd.Series(
            data.groupby(group)[col].transform(agg), index=data.index, name=self.name
        )


[docs]    def build_code(self):
        group, col, agg = (self.cfg.get(p) for p in ["group", "col", "agg"])
        code = (
            "pd.Series(\n"
            "\tdata.groupby(['{group}'])['{col}'].transform('{agg}'), index=data.index, name='{name}'\n"
            ")"
        ).format(name=self.name, col=col, agg=agg, group="','".join(group))
        return "df.loc[:, '{name}'] = {code}".format(name=self.name, code=code)




[docs]class WinsorizeColumnBuilder(object):
    def __init__(self, name, cfg):
        self.name = name
        self.cfg = cfg

[docs]    def build_column(self, data):
        group, col, limits, inclusive = (
            self.cfg.get(p) for p in ["group", "col", "limits", "inclusive"]
        )
        kwargs = {
            k: self.cfg[k]
            for k in ["limits", "inclusive"]
            if self.cfg.get(k) is not None
        }
        if len(group or []):

            def winsorize_series(group):
                return mstats.winsorize(group, **kwargs)

            winsorized_data = data.groupby(group)[col].transform(winsorize_series)
        else:
            winsorized_data = mstats.winsorize(data[col], **kwargs)
        return pd.Series(winsorized_data, index=data.index, name=self.name)


[docs]    def build_code(self):
        group, col, limits, inclusive = (
            self.cfg.get(p) for p in ["group", "col", "limits", "inclusive"]
        )
        winsorize_params = []
        if limits is not None:
            winsorize_params.append("limits=[{}]".format(", ".join(map(str, limits))))
        if inclusive is not None:
            winsorize_params.append(
                "inclusive=[{}]".format(", ".join(map(str, inclusive)))
            )
        if len(winsorize_params):
            winsorize_params = ", {}".format(", ".join(winsorize_params))
        else:
            winsorize_params = ""
        if len(group or []):
            code = (
                "\nfrom scipy.stats import mstats\n\n"
                "def winsorize_series(group):\n"
                "\treturn mstats.winsorize(group{params})\n\n"
                "winsorized_data = data.groupby(['{group}'])['{col}'].transform(winsorize_series)\n"
                "winsorized_data = pd.Series(winsorized_data, index=data.index, name='{name}')"
            ).format(
                params=winsorize_params,
                col=col,
                group="', '".join(group),
                name=self.name,
            )
        else:
            code = (
                "\nfrom scipy.stats import mstats\n\n"
                "winsorized_data = mstats.winsorize(data['{col}']{params})\n"
                "winsorized_data = pd.Series(winsorized_data, index=data.index, name='{name}')"
            ).format(params=winsorize_params, col=col, name=self.name)
        return [code, "df.loc[:, '{name}'] = winsorized_data".format(name=self.name)]




ZERO_STD_ERROR = "Column consists of a constant value and z-score normalization will result in all nans!"


[docs]class ZScoreNormalizeColumnBuilder(object):
    def __init__(self, name, cfg):
        self.name = name
        self.cfg = cfg

[docs]    def build_column(self, data):
        col = self.cfg.get("col")
        if data[col].std() == 0:
            raise Exception(ZERO_STD_ERROR)
        return pd.Series(
            (data[col] - data[col].mean()) / data[col].std(ddof=0),
            index=data.index,
            name=self.name,
        )


[docs]    def build_code(self):
        col = self.cfg.get("col")
        return (
            "df.loc[:, '{name}'] = pd.Series(\n"
            "\t(data['{col}'] - data['{col}'].mean()) / data['{col}'].std(ddof=0), index=data.index, name='{name}'\n"
            ")"
        ).format(name=self.name, col=col)




[docs]class SimilarityNormalizeWrapper(object):
    def __init__(self, algo):
        self.algo = algo

[docs]    def distance(self, s0, s1):
        if s0 is None:
            raise TypeError("Argument s0 is NoneType.")
        if s1 is None:
            raise TypeError("Argument s1 is NoneType.")
        if s0 == s1:
            return 0.0
        m_len = max(len(s0), len(s1))
        if m_len == 0:
            return 0.0
        return self.algo.distance(s0, s1) / m_len




[docs]class SimilarityColumnBuilder(object):
    def __init__(self, name, cfg):
        self.name = name
        self.cfg = cfg

[docs]    def build_column(self, data):
        left_col, right_col, algo = (self.cfg.get(p) for p in ["left", "right", "algo"])
        normalized = self.cfg.get("normalized", False)
        if algo == "levenshtein":
            if normalized:
                similarity = strsimpy.normalized_levenshtein.NormalizedLevenshtein()
            else:
                similarity = strsimpy.levenshtein.Levenshtein()
        elif algo == "damerau-leveneshtein":
            similarity = strsimpy.damerau.Damerau()
            if normalized:
                similarity = SimilarityNormalizeWrapper(similarity)
        elif algo == "jaro-winkler":
            similarity = JaroWinkler()
        elif algo == "jaccard":
            similarity = strsimpy.jaccard.Jaccard(int(self.cfg.get("k", 3)))
            if normalized:
                similarity = SimilarityNormalizeWrapper(similarity)
        distances = apply(
            data[[left_col, right_col]].fillna(""),
            lambda rec: similarity.distance(*rec),
            axis=1,
        )
        return pd.Series(distances, index=data.index, name=self.name)


[docs]    def build_code(self):
        left_col, right_col, algo = (self.cfg.get(p) for p in ["left", "right", "algo"])
        normalized = self.cfg.get("normalized", False)
        import_str = ""
        if algo == "levenshtein":
            import_str = (
                "\nfrom strsimpy.levenshtein import Levenshtein\n"
                "similarity = Levenshtein()"
            )
            if normalized:
                import_str = (
                    "\nfrom strsimpy.normalized_levenshtein import NormalizedLevenshtein\n"
                    "similarity = NormalizedLevenshtein()"
                )
        elif algo == "damerau-leveneshtein":
            base_import = "from strsimpy.damerau import Damerau\nsimilarity = Damerau()"
            if normalized:
                import_str = (
                    "\nfrom dtale.column_builders import SimilarityNormalizeWrapper\n"
                    "{base_import}\nsimilarity = SimilarityNormalizeWrapper(similarity)"
                ).format(base_import=base_import)
            else:
                import_str = "\n{}".format(base_import)
        elif algo == "jaro-winkler":
            import_str = (
                "\nfrom strsimpy.jaro_winkler import JaroWinkler\n"
                "similarity = JaroWinkler()"
            )
        elif algo == "jaccard":
            base_import = (
                "\nfrom strsimpy.jaccard import Jaccard\n" "similarity = Jaccard({k})"
            ).format(k=str(self.cfg.get("k", "")))
            if normalized:
                import_str = (
                    "\nfrom dtale.column_builders import SimilarityNormalizeWrapper\n"
                    "{base_import}\nsimilarity = SimilarityNormalizeWrapper(similarity)"
                ).format(base_import=base_import)
            else:
                import_str = "\n{}".format(base_import)

        return (
            "{import_str}\n"
            "distances = data[['{left}', '{right}']].fillna('').apply(lambda rec: similarity.distance(*rec))\n"
            "df.loc[:, '{name}'] = pd.Series(distances, index=data.index, name='{name}')"
        ).format(name=self.name, left=left_col, right=right_col, import_str=import_str)




[docs]class StandardizedColumnBuilder(object):
    def __init__(self, name, cfg):
        self.name = name
        self.cfg = cfg

[docs]    def build_column(self, data):
        col, algo = (self.cfg.get(p) for p in ["col", "algo"])
        if algo == "robust":
            transformer = RobustScaler()
        elif algo == "quantile":
            transformer = QuantileTransformer()
        elif algo == "power":
            transformer = PowerTransformer(method="yeo-johnson", standardize=True)
        standardized = transformer.fit_transform(data[[col]]).reshape(-1)
        return pd.Series(standardized, index=data.index, name=self.name)


[docs]    def build_code(self):
        col, algo = (self.cfg.get(p) for p in ["col", "algo"])
        import_str = ""
        if algo == "robust":
            import_str = (
                "\nfrom sklearn.preprocessing import RobustScaler\n"
                "transformer = RobustScaler()"
            )
        elif algo == "quantile":
            import_str = (
                "\nfrom sklearn.preprocessing import QuantileTransformer\n"
                "transformer = QuantileTransformer()"
            )
        elif algo == "power":
            import_str = (
                "\nfrom sklearn.preprocessing import PowerTransformer\n"
                "transformer = PowerTransformer(method='yeo-johnson', standardize=True)"
            )

        return (
            "{import_str}\n"
            "standardized = transformer.fit_transform(data[['{col}']]).reshape(-1)\n"
            "df.loc[:, '{name}'] = pd.Series(standardized, index=data.index, name='{name}')"
        ).format(name=self.name, col=col, import_str=import_str)




[docs]class EncoderColumnBuilder(object):
    def __init__(self, name, cfg):
        self.name = name
        self.cfg = cfg

[docs]    def build_column(self, data):
        col, algo = (self.cfg.get(p) for p in ["col", "algo"])
        if algo == "one_hot":
            return pd.get_dummies(data, columns=[col], drop_first=True)
        elif algo == "ordinal":
            is_nan = data[col].isnull()
            ordinals = (
                OrdinalEncoder().fit_transform(data[[col]].astype("str")).reshape(-1)
            )
            return pd.Series(ordinals, index=data.index, name=self.name).where(
                ~is_nan, 0
            )
        elif algo == "label":
            is_nan = data[col].isnull()
            labels = LabelEncoder().fit_transform(data[col].astype("str"))
            return pd.Series(labels, index=data.index, name=self.name).where(~is_nan, 0)
        elif algo == "feature_hasher":
            n = int(self.cfg.get("n"))
            features = (
                FeatureHasher(n_features=n, input_type="string")
                .transform(data[col].astype("str"))
                .toarray()
            )
            features = pd.DataFrame(features, index=data.index)
            features.columns = ["{}_{}".format(col, col2) for col2 in features.columns]
            return features
        raise NotImplementedError("{} not implemented yet!".format(algo))


[docs]    def build_code(self):
        col, algo = (self.cfg.get(p) for p in ["col", "algo"])
        if algo == "one_hot":
            return (
                "dummies = pd.get_dummies(df, columns=['{col}'], drop_first=True)\n"
                "for i in range(len(dummies.columns)):\n"
                "\tnew_col = dummies.iloc[:, i]\n"
                "\tdf.loc[:, str(new_col.name)] = new_col"
            ).format(col=col)
        elif algo == "ordinal":
            return (
                "\nfrom sklearn.preprocessing import OrdinalEncoder\n"
                "is_nan = df['{col}'].isnull()\n"
                "ordinals = OrdinalEncoder().fit_transform(df[['{col}']]).reshape(-1)\n"
                "df.loc[:, '{name}'] = pd.Series(ordinals, index=df.index, name='{name}').where(~is_nan, 0)"
            ).format(col=col, name=self.name)
        elif algo == "label":
            return (
                "\nfrom sklearn.preprocessing import LabelEncoder\n"
                "is_nan = df['{col}'].isnull()"
                "labels = OrdinalEncoder().fit_transform(df['{col}'])\n"
                "df.loc[:, '{name}'] = pd.Series(labels, index=df.index, name='{name}').where(~is_nan, 0)"
            ).format(col=col, name=self.name)
        elif algo == "feature_hasher":
            return (
                "\nfrom sklearn.feature_extraction import FeatureHasher\n"
                "hasher = FeatureHasher(n_features={n}, input_type='string')\n"
                "features = hasher.transform(data['{col}'].astype('str')).toarray()\n"
                "features = pd.DataFrame(features, index=df.index)\n"
                "features.columns = ['{col}_' + col2 for col2 in features.columns]\n"
                "for i in range(len(features.columns)):\n"
                "\tnew_col = features.iloc[:, i]\n"
                "\tdf.loc[:, str(new_col.name)] = new_col"
            ).format(n=self.cfg.get("n"), col=col)
        return ""




printable = r"\w \!\"#\$%&\'\(\)\*\+,\-\./:;<»«؛،ـ\=>\?@\[\\\]\^_\`\{\|\}~"


[docs]def get_cleaner_configs():
    return [
        dict(
            value="drop_multispace", label=text("Replace Multi-Space w/ Single-Space")
        ),
        dict(value="drop_punctuation", label=text("Remove Punctuation")),
        dict(value="stopwords", label=text("Drop Stop Words")),
        dict(value="nltk_stopwords", label=text("Drop NLTK Stop Words")),
        dict(value="drop_numbers", label=text("Remove Numbers")),
        dict(value="keep_alpha", label=text("Keep Only Alpha")),
        dict(value="normalize_accents", label=text("Normalize Accent Characters")),
        dict(value="drop_all_space", label=text("Remove Spaces")),
        dict(value="drop_repeated_words", label=text("Drop Repeated Words")),
        dict(
            value="add_word_number_space",
            label=text("Add Space Between Word and Numbers"),
        ),
        dict(value="drop_repeated_chars", label=text("Remove Repeated Chars")),
        dict(value="update_case", label=text("Update Word Case")),
        dict(
            value="space_vals_to_empty",
            label=text("Update Space Values to Empty String"),
        ),
        dict(value="hidden_chars", label=text("Remove Hidden Characters")),
        dict(value="replace_hyphen_w_space", label=text("Replace Hyphens w/ Space")),
    ]



[docs]def clean(s, cleaner, cfg):
    if cleaner == "drop_multispace":
        return s.str.replace(r"[ ]+", " ")
    elif cleaner == "drop_punctuation":
        if six.PY3:
            return apply(
                s, lambda x: x.translate(str.maketrans("", "", string.punctuation))
            )
        return apply(s, lambda x: x.translate(None, string.punctuation))
    elif cleaner == "stopwords":
        stopwords = cfg.get("stopwords") or []

        def clean_stopwords(x):
            return " ".join([w for w in x.split(" ") if w not in stopwords])

        return apply(s, clean_stopwords)
    elif cleaner == "nltk_stopwords":
        language = cfg.get("language") or "english"
        try:
            import nltk

            nltk.download("stopwords")
            nltk.download("punkt")

            nltk_stopwords_set = set(nltk.corpus.stopwords.words(language))

            def clean_nltk_stopwords(x):
                return " ".join(
                    [
                        w
                        for w in nltk.tokenize.word_tokenize(x)
                        if w not in nltk_stopwords_set
                    ]
                )

            return apply(s.fillna(""), clean_nltk_stopwords)
        except ImportError:
            raise Exception(
                "You must install the 'nltk' package in order to use this cleaner!"
            )
    elif cleaner == "drop_numbers":
        return s.str.replace(r"[\d]+", "")
    elif cleaner == "keep_alpha":
        return apply(s, lambda x: "".join(c for c in x if c.isalpha()))
    elif cleaner == "normalize_accents":
        return apply(
            s,
            lambda x: unicodedata.normalize("NFKD", u"{}".format(x))
            .encode("ASCII", "ignore")
            .decode("utf-8"),
        )
    elif cleaner == "drop_all_space":
        return s.str.replace(r"[ ]+", "")
    elif cleaner == "drop_repeated_words":

        def drop_repeats(val):
            def _load():
                val_segs = val.split(" ")
                for i, v2 in enumerate(val_segs):
                    if i == 0:
                        yield v2
                    elif val_segs[i - 1] != v2:
                        yield v2

            return " ".join(list(_load()))

        return apply(s, drop_repeats)
    elif cleaner == "add_word_number_space":
        return s.str.replace(r"(\d+(\.\d+)?)", r" \1 ")
    elif cleaner == "drop_repeated_chars":

        def drop_repeats(val):
            def _load():
                for i, v2 in enumerate(val):
                    if i == 0:
                        yield v2
                    elif val[i - 1] != v2:
                        yield v2

            return "".join(list(_load()))

        return apply(s, drop_repeats)
    elif cleaner == "update_case":
        case = cfg.get("caseType")
        return getattr(s.str, case)()
    elif cleaner == "space_vals_to_empty":
        return s.str.replace(r"[ ]+", "")
    elif cleaner == "underscore_to_space":
        return s.str.replace("_", " ")
    elif cleaner == "hidden_chars":
        return s.str.replace(r"[^{}]+".format(printable), "")
    elif cleaner == "replace_hyphen_w_space":
        return s.str.replace(r"[‐᠆﹣－⁃−\-]+", " ")
    return s



[docs]def clean_code(cleaner, cfg):
    if cleaner == "drop_multispace":
        return ["s = s.str.replace(r'[ ]+', ' ')"]
    elif cleaner == "drop_punctuation":
        if six.PY3:
            return [
                "s = s.apply(lambda x: x.translate(str.maketrans('', '', string.punctuation))"
            ]
        return ["s = s.apply(lambda x: x.translate(None, string.punctuation))"]
    elif cleaner == "stopwords":
        stopwords = cfg.get("stopwords") or []
        return [
            "def clean_stopwords(x):",
            "\treturn ' '.join([w for w in x.split(' ') if w not in ['{}'])".format(
                "','".join(stopwords)
            ),
            "s = s.apply(clean_stopwords)",
        ]
    elif cleaner == "nltk_stopwords":
        return [
            "import nltk\n",
            "nltk.download('stopwords')" "nltk.download('punkt')\n",
            "nltk_stopwords_set = set(nltk.corpus..words('{}'))\n".format(
                cfg.get("language") or "english"
            ),
            "def clean_nltk_stopwords(x):",
            "\treturn ' '.join(",
            "\t\t[w for w in nltk.tokenize.word_tokenize(x) if w not in nltk_stopwords_set]",
            "\t)",
            "s = s.apply(clean_nltk_stopwords)",
        ]
    elif cleaner == "drop_numbers":
        return ["""s = s.str.replace(r'[\\d]+', '')"""]
    elif cleaner == "keep_alpha":
        return ["s = s.apply(lambda x: ''.join(c for c in x if c.isalpha()))"]
    elif cleaner == "normalize_accents":
        return [
            "import unicodedata\n",
            "s = s.apply(",
            "\tlambda x: unicodedata.normalize('NFKD', u'{}'.format(x)).encode('ASCII', 'ignore').decode('utf-8')",
            ")",
        ]
    elif cleaner == "drop_all_space":
        return ["s.str.replace(r'[ ]+', '')"]
    elif cleaner == "drop_repeated_words":
        return [
            "def drop_repeated_words(val):",
            "\tdef _load():",
            "\t\tval_segs = val.split(' ')",
            "\t\t\tfor i, v2 in enumerate(val_segs):",
            "\t\t\t\tif i == 0:",
            "\t\t\t\t\tyield v2",
            "\t\t\t\telif val_segs[i - 1] != v2:",
            "\t\t\t\t\tyield v2",
            "\treturn ' '.join(list(_load()))",
            "s = s.apply(drop_repeated_words)",
        ]
    elif cleaner == "add_word_number_space":
        return ["s = s.str.replace(r'(\\d+(\\.\\d+)?)', r' \\1 ')"]
    elif cleaner == "drop_repeated_chars":
        return [
            "def drop_repeated_chars(val):",
            "\tdef _load():",
            "\t\tfor i, v2 in enumerate(val):",
            "\t\t\tif i == 0:",
            "\t\t\t\tyield v2",
            "\t\t\telif val[i - 1] != v2:",
            "\t\t\t\tyield v2",
            "\treturn ''.join(list(_load()))",
            "s = s.apply(drop_repeated_chars)",
        ]
    elif cleaner == "update_case":
        case = cfg.get("caseType")
        return ["s = s.str.{}()".format(case)]
    elif cleaner == "space_vals_to_empty":
        return ["s = s.str.replace(r'[ ]+', '')"]
    elif cleaner == "underscore_to_space":
        return ["s = s.str.replace('_', ' ')"]
    elif cleaner == "hidden_chars":
        return [
            "printable = r'\\w \\!\"#\\$%&'\\(\\)\\*\\+,\\-\\./:;<»«؛،ـ\\=>\\?@\\[\\\\\\]\\^_\\`\\{\\|\\}~'",
            "s = s.str.replacer(r'[^{}]+'.format(printable), '')",
        ]
    elif cleaner == "replace_hyphen_w_space":
        return ("s = s.str.replacer(s.str.replace(r'[‐᠆﹣－⁃−-]+', ' ')",)
    return []



[docs]class CleaningColumnBuilder(object):
    def __init__(self, name, cfg):
        self.name = name
        self.cfg = cfg

[docs]    def build_column(self, data):
        col, cleaners = (self.cfg.get(p) for p in ["col", "cleaners"])
        s = data[col]
        for cleaner in cleaners:
            s = clean(s, cleaner, self.cfg)
        return s


[docs]    def build_code(self):
        col, cleaners = (self.cfg.get(p) for p in ["col", "cleaners"])
        code = ["s= ddf['{col}']".format(col=col)]
        for cleaner in cleaners:
            code += clean_code(cleaner, self.cfg)
        code.append(
            "df.loc[:, '{name}'] = pd.Series(s, index=df.index, name='{name}')".format(
                name=self.name
            )
        )
        return code




[docs]class DiffColumnBuilder(object):
    def __init__(self, name, cfg):
        self.name = name
        self.cfg = cfg

[docs]    def build_column(self, data):
        col, periods = (self.cfg.get(p) for p in ["col", "periods"])
        return pd.Series(data[col].diff(int(periods)), index=data.index, name=self.name)


[docs]    def build_code(self):
        col, periods = (self.cfg.get(p) for p in ["col", "periods"])
        return "df.loc[:, '{name}'] = pd.Series(df['{col}'].diff({periods}), index=df.index, name='{name}')".format(
            name=self.name,
            col=col,
            periods=periods,
        )




[docs]class TimeseriesDataSlopeBuilder(object):
    def __init__(self, name, cfg):
        self.name = name
        self.cfg = cfg

[docs]    def build_column(self, data):
        col = self.cfg.get("col")
        diffs = data[col].diff().bfill()
        diffs.loc[diffs < 0] = -1
        g = (~(diffs == diffs.shift(1))).cumsum()
        return pd.Series(g, index=data.index, name=self.name)


[docs]    def build_code(self):
        col = self.cfg.get("col")
        return [
            "diffs = df['{}'].diff().bfill()".format(col),
            "diffs.loc[diffs < 0] = -1",
            "g = (~(diffs == diffs.shift(1))).cumsum()",
            "df.loc[:, '{name}'] = pd.Series(g, index=df.index, name='{name}')".format(
                name=self.name
            ),
        ]




[docs]class RollingBuilder(object):
    def __init__(self, name, cfg):
        self.name = name
        self.cfg = cfg

    def _get_props(self):
        col, comp, window, center = (
            self.cfg.get(p) for p in ["col", "comp", "window", "center"]
        )
        rolling_kwargs = {
            p: self.cfg[p]
            for p in ["min_periods", "center", "win_type", "on", "closed"]
            if self.cfg.get(p) is not None
        }
        window = int(window)
        if rolling_kwargs.get("min_periods"):
            rolling_kwargs["min_periods"] = int(rolling_kwargs["min_periods"])
        return col, comp, window, center, rolling_kwargs

[docs]    def build_column(self, data):
        col, comp, window, center, rolling_kwargs = self._get_props()
        if rolling_kwargs.get("on"):
            vals = data[[col, rolling_kwargs["on"]]].rolling(window, **rolling_kwargs)[
                col
            ]
        else:
            vals = data[col].rolling(window, **rolling_kwargs)
        vals = getattr(vals, comp)()
        return pd.Series(vals, index=data.index, name=self.name)


[docs]    def build_code(self):
        col, comp, window, center, rolling_kwargs = self._get_props()
        rolling_kwargs_str = []
        if rolling_kwargs.get("min_periods"):
            rolling_kwargs_str.append(
                "min_periods={}".format(rolling_kwargs["min_periods"])
            )
        if rolling_kwargs.get("center"):
            rolling_kwargs_str.append("center=True")
        for p in ["win_type", "on", "closed"]:
            if rolling_kwargs.get(p):
                rolling_kwargs_str.append("{}='{}'".format(p, rolling_kwargs[p]))
        rolling_kwargs_str = ", ".join(rolling_kwargs_str)
        if rolling_kwargs.get("on"):
            code = [
                "rolling_vals = df[['{}', '{}']].rolling(",
                "\t{}{}".format(
                    window,
                    "" if not rolling_kwargs_str else ", {}".format(rolling_kwargs_str),
                ),
                ").{}()['{}']".format(comp, col),
            ]
        else:
            code = [
                "rolling_vals = df['{col}'].rolling({window}{kwargs}).{comp}()".format(
                    col=col,
                    window=window,
                    kwargs=""
                    if not rolling_kwargs_str
                    else ", {}".format(rolling_kwargs_str),
                    comp=comp,
                )
            ]
        return code + [
            "df.loc[:, '{name}'] = pd.Series(colling_vals, index=df.index, name='{name}')".format(
                name=self.name
            )
        ]




[docs]class ExponentialSmoothingBuilder(object):
    def __init__(self, name, cfg):
        self.name = name
        self.cfg = cfg

[docs]    def build_column(self, data):
        col, alpha = (self.cfg.get(p) for p in ["col", "alpha"])
        alpha = float(alpha)
        s = data[col].values
        result = [s[0]]
        for n in range(1, len(s)):
            result.append(alpha * s[n] + (1 - alpha) * result[n - 1])
        return pd.Series(result, index=data.index, name=self.name)


[docs]    def build_code(self):
        col, alpha = (self.cfg.get(p) for p in ["col", "alpha"])
        return [
            "s = df['{}'].values".format(col),
            "result = [s[0]]",
            "for n in range(1, len(s)):",
            "\tresult.append({alpha} * s[n] + (1 - {alpha}) * result[n - 1])".format(
                alpha=alpha
            ),
            "df.loc[:, '{name}'] = pd.Series(result, index=df.index, name='{name}')".format(
                name=self.name
            ),
        ]




[docs]class CumsumColumnBuilder(object):
    def __init__(self, name, cfg):
        self.name = name
        self.cfg = cfg

[docs]    def build_column(self, data):
        col = self.cfg.get("col")
        group = self.cfg.get("group")
        if group:
            s = data.groupby(group)[col]
        else:
            s = data[col]
        return pd.Series(s.cumsum(axis=0), index=data.index, name=self.name)


[docs]    def build_code(self):
        col = self.cfg.get("col")
        group = self.cfg.get("group")
        group_code = ""
        if group:
            group_code = ".groupby(['{}'])".format("','".join(group))
        return (
            "df.loc[:, '{name}'] = pd.Series(\n"
            "\t(data{group}['{col}'].cumsum(axis=0), index=data.index, name='{name}'\n"
            ")"
        ).format(name=self.name, col=col, group=group_code)




[docs]class ShiftBuilder(object):
    def __init__(self, name, cfg):
        self.name = name
        self.cfg = cfg

[docs]    def build_column(self, data):
        col, periods, fill_value, dtype = (
            self.cfg.get(p) for p in ["col", "periods", "fillValue", "dtype"]
        )
        kwargs = {}
        if fill_value is not None:
            fill_formatter = find_dtype_formatter(dtype)
            kwargs["fill_value"] = fill_formatter(fill_value)
        return pd.Series(
            data[col].shift(periods or 1, **kwargs),
            index=data.index,
            name=self.name,
        )


[docs]    def build_code(self):
        col, periods, fill_value, dtype = (
            self.cfg.get(p) for p in ["col", "periods", "fillValue", "dtype"]
        )
        kwargs = ""
        if fill_value is not None:
            if classify_type(dtype) == "S":
                kwargs = ", fill_value='{}'".format(fill_value)
            else:
                kwargs = ", fill_value={}".format(fill_value)
        return (
            "df.loc[:, '{name}'] = pd.Series(\n"
            "\t(data['{col}'].shift({periods}{kwargs}), index=data.index, name='{name}'\n"
            ")"
        ).format(name=self.name, col=col, periods=periods, kwargs=kwargs)




[docs]class ExpandingBuilder(object):
    def __init__(self, name, cfg):
        self.name = name
        self.cfg = cfg

[docs]    def build_column(self, data):
        col, periods, agg = (self.cfg.get(p) for p in ["col", "periods", "agg"])
        return pd.Series(
            getattr(data[col].expanding(periods or 1), agg)(),
            index=data.index,
            name=self.name,
        )


[docs]    def build_code(self):
        col, periods, agg = (self.cfg.get(p) for p in ["col", "periods", "agg"])
        return (
            "df.loc[:, '{name}'] = pd.Series(\n"
            "\t(data['{col}'].expanding({periods}).{agg}(), index=data.index, name='{name}'\n"
            ")"
        ).format(name=self.name, col=col, periods=periods or 1, agg=agg)




[docs]class SubstringBuilder(object):
    def __init__(self, name, cfg):
        self.name = name
        self.cfg = cfg

[docs]    def build_column(self, data):
        col, start, end = (self.cfg.get(p) for p in ["col", "start", "end"])
        start = int(start)
        end = int(end)
        s = data[col].str[:end] if start == 0 else data[col].str.slice(start, end)
        return pd.Series(s, index=data.index, name=self.name)


[docs]    def build_code(self):
        col, start, end = (self.cfg.get(p) for p in ["col", "start", "end"])
        if start == 0:
            return (
                "df.loc[:, '{name}'] = pd.Series(data['{col}'].str[:{end}], index=data.index, name='{name}')"
            ).format(name=self.name, col=col, end=end)
        return (
            "df.loc[:, '{name}'] = pd.Series(\n"
            "\t(data['{col}'].str.slice({start}, {end}), index=data.index, name='{name}'\n"
            ")"
        ).format(name=self.name, col=col, start=start, end=end)




[docs]class SplitBuilder(object):
    def __init__(self, name, cfg):
        self.name = name
        self.cfg = cfg

[docs]    def build_column(self, data):
        col, delimiter = (self.cfg.get(p) for p in ["col", "delimiter"])
        splits = data[col].str.split(delimiter, expand=True)
        splits.columns = ["{}_{}".format(self.name, col2) for col2 in splits.columns]
        return splits


[docs]    def build_code(self):
        col, delimiter = (self.cfg.get(p) for p in ["col", "delimiter"])
        return (
            "splits = data['{col}'].str.split('{delimiter}'), expand=True)\n"
            "splits.columns = ['{name}_' + col2 for col2 in splits.columns]\n"
            "for i in range(len(splits.columns)):\n"
            "\tnew_col = splits.iloc[:, i]\n"
            "\tdf.loc[:, str(new_col.name)] = new_col"
        ).format(col=col, delimiter=delimiter, name=self.name)






          

      

      

    

  

    
      
          
            
  Source code for dtale.column_filters

import json

import dtale.global_state as global_state
from dtale.utils import classify_type, find_dtype, make_list
from dtale.query import build_col_key


[docs]class ColumnFilter(object):
    def __init__(self, data_id, column, cfg):
        self.data_id = data_id
        self.column = column
        s = global_state.get_data(data_id)[column]
        dtype = find_dtype(s)
        self.classification = classify_type(dtype)
        self.cfg = cfg
        if self.cfg is not None:
            self.cfg = json.loads(self.cfg)
        if self.cfg["type"] == "string":
            self.builder = StringFilter(column, self.classification, self.cfg)
        if self.cfg["type"] in ["int", "float"]:
            self.builder = NumericFilter(column, self.classification, self.cfg)
        if self.cfg["type"] == "date":
            self.builder = DateFilter(column, self.classification, self.cfg)
        if self.cfg["type"] == "outliers":
            self.builder = OutlierFilter(column, self.classification, self.cfg)

[docs]    def save_filter(self):
        curr_settings = global_state.get_settings(self.data_id)
        filters_key = "{}Filters".format(
            "outlier" if self.cfg["type"] == "outliers" else "column"
        )
        curr_filters = curr_settings.get(filters_key) or {}
        fltr = self.builder.build_filter()
        if fltr is None:
            curr_filters.pop(self.column, None)
        else:
            curr_filters[self.column] = fltr
        curr_settings[filters_key] = curr_filters
        global_state.set_settings(self.data_id, curr_settings)
        return curr_filters




[docs]class OutlierFilter(object):
    def __init__(self, column, classification, cfg):
        self.column = column
        self.classification = classification
        self.cfg = cfg

[docs]    def build_filter(self):
        if self.cfg.get("query") is None:
            return None
        return self.cfg




[docs]class MissingFilter(object):
    def __init__(self, column, classification, cfg):
        self.column = column
        self.classification = classification
        self.cfg = cfg

[docs]    def handle_missing(self, fltr):
        if self.cfg is None or not self.cfg.get("missing", False):
            return fltr
        return {
            "missing": True,
            "query": "{col}.isnull()".format(col=build_col_key(self.column)),
        }




[docs]def handle_ne(query, operand):
    if operand != "=":
        return "~({})".format(query)
    return query



[docs]class StringFilter(MissingFilter):
    def __init__(self, column, classification, cfg):
        super(StringFilter, self).__init__(column, classification, cfg)

[docs]    def build_filter(self):
        if self.cfg is None:
            return super(StringFilter, self).handle_missing(None)

        action = self.cfg.get("action", "equals")
        if action == "equals" and not len(self.cfg.get("value", [])):
            return super(StringFilter, self).handle_missing(None)
        elif action != "equals" and not self.cfg.get("raw"):
            return super(StringFilter, self).handle_missing(None)

        state = self.cfg.get("value", [])
        case_sensitive = self.cfg.get("caseSensitive", False)
        operand = self.cfg.get("operand", "=")
        raw = self.cfg.get("raw")
        fltr = dict(
            value=state,
            operand=operand,
            caseSensitive=case_sensitive,
            action=action,
            raw=raw,
        )
        if action == "equals":
            if len(state) == 1:
                val_str = ("'{}'" if self.classification == "S" else "{}").format(
                    state[0]
                )
                fltr["query"] = "{} {} {}".format(
                    build_col_key(self.column),
                    "==" if operand == "=" else "!=",
                    val_str,
                )
            else:
                val_str = (
                    "'{}'".format("', '".join(state))
                    if self.classification == "S"
                    else ",".join(state)
                )
                fltr["query"] = "{} {} ({})".format(
                    build_col_key(self.column),
                    "in" if operand == "=" else "not in",
                    val_str,
                )
        elif action in ["startswith", "endswith"]:
            case_insensitive_conversion = "" if case_sensitive else ".str.lower()"
            fltr["query"] = "{}{}.str.{}('{}', na=False)".format(
                build_col_key(self.column),
                case_insensitive_conversion,
                action,
                raw if case_sensitive else raw.lower(),
            )
            fltr["query"] = handle_ne(fltr["query"], operand)
        elif action == "contains":
            fltr["query"] = "{}.str.contains('{}', na=False, case={})".format(
                build_col_key(self.column),
                raw,
                "True" if case_sensitive else "False",
            )
            fltr["query"] = handle_ne(fltr["query"], operand)
        elif action == "length":
            if "," in raw:
                start, end = raw.split(",")
                fltr["query"] = "{start} <= {col}.str.len() <= {end}".format(
                    col=build_col_key(self.column),
                    start=start,
                    end=end,
                )
            else:
                fltr["query"] = "{}.str.len() == {}".format(
                    build_col_key(self.column), raw
                )
            fltr["query"] = handle_ne(fltr["query"], operand)
        return super(StringFilter, self).handle_missing(fltr)




[docs]class NumericFilter(MissingFilter):
    def __init__(self, column, classification, cfg):
        super(NumericFilter, self).__init__(column, classification, cfg)

[docs]    def build_filter(self):
        if self.cfg is None:
            return super(NumericFilter, self).handle_missing(None)
        cfg_val, cfg_operand, cfg_min, cfg_max = (
            self.cfg.get(p) for p in ["value", "operand", "min", "max"]
        )

        if cfg_operand in ["=", "ne"]:
            state = make_list(cfg_val or [])
            if not len(state):
                return super(NumericFilter, self).handle_missing(None)
            fltr = dict(value=cfg_val, operand=cfg_operand)
            if len(state) == 1:
                fltr["query"] = "{} {} {}".format(
                    build_col_key(self.column),
                    "==" if cfg_operand == "=" else "!=",
                    state[0],
                )
            else:
                fltr["query"] = "{} {} ({})".format(
                    build_col_key(self.column),
                    "in" if cfg_operand == "=" else "not in",
                    ", ".join(map(str, state)),
                )
            return super(NumericFilter, self).handle_missing(fltr)
        if cfg_operand in ["<", ">", "<=", ">="]:
            if cfg_val is None:
                return super(NumericFilter, self).handle_missing(None)
            fltr = dict(
                value=cfg_val,
                operand=cfg_operand,
                query="{} {} {}".format(
                    build_col_key(self.column), cfg_operand, cfg_val
                ),
            )
            return super(NumericFilter, self).handle_missing(fltr)
        if cfg_operand in ["[]", "()"]:
            fltr = dict(operand=cfg_operand)
            queries = []
            if cfg_min is not None:
                fltr["min"] = cfg_min
                queries.append(
                    "{} >{} {}".format(
                        build_col_key(self.column),
                        "=" if cfg_operand == "[]" else "",
                        cfg_min,
                    )
                )
            if cfg_max is not None:
                fltr["max"] = cfg_max
                queries.append(
                    "{} <{} {}".format(
                        build_col_key(self.column),
                        "=" if cfg_operand == "[]" else "",
                        cfg_max,
                    )
                )
            if len(queries) == 2 and cfg_max == cfg_min:
                queries = ["{} == {}".format(build_col_key(self.column), cfg_max)]
            if not len(queries):
                return super(NumericFilter, self).handle_missing(None)
            fltr["query"] = " and ".join(queries)
            return super(NumericFilter, self).handle_missing(fltr)
        return super(NumericFilter, self).handle_missing(None)




[docs]class DateFilter(MissingFilter):
    def __init__(self, column, classification, cfg):
        super(DateFilter, self).__init__(column, classification, cfg)

[docs]    def build_filter(self):
        if self.cfg is None:
            return super(DateFilter, self).handle_missing(None)

        start, end = (self.cfg.get(p) for p in ["start", "end"])
        fltr = dict(start=start, end=end)
        queries = []
        if start:
            queries.append("{} >= '{}'".format(build_col_key(self.column), start))
        if end:
            queries.append("{} <= '{}'".format(build_col_key(self.column), end))
        if len(queries) == 2 and start == end:
            queries = ["{} == '{}'".format(build_col_key(self.column), start)]
        if not len(queries):
            return super(DateFilter, self).handle_missing(None)
        fltr["query"] = " and ".join(queries)
        return super(DateFilter, self).handle_missing(fltr)






          

      

      

    

  

    
      
          
            
  Source code for dtale.column_replacements

import re

import numpy as np
import pandas as pd
from six import string_types

import dtale.global_state as global_state
from dtale.utils import classify_type, find_dtype


[docs]class ColumnReplacement(object):
    def __init__(self, data_id, col, replacement_type, cfg, name=None):
        self.data_id = data_id
        if replacement_type == "spaces":
            self.builder = SpaceReplacement(col, cfg, name)
        elif replacement_type == "strings":
            self.builder = StringReplacement(col, cfg, name)
        elif replacement_type == "value":
            self.builder = ValueReplacement(col, cfg, name)
        elif replacement_type == "imputer":  # iterative, knn, simple
            self.builder = ImputerReplacement(col, cfg, name)
        else:
            raise NotImplementedError(
                "'{}' replacement not implemented yet!".format(replacement_type)
            )

[docs]    def build_replacements(self):
        return self.builder.build_column(global_state.get_data(self.data_id))


[docs]    def build_code(self):
        return self.builder.build_code(global_state.get_data(self.data_id))




[docs]def get_inner_replacement_value(val):
    return np.nan if isinstance(val, string_types) and val.lower() == "nan" else val



[docs]def get_replacement_value(cfg, prop):
    value = (cfg or {}).get(prop)
    value = "nan" if value is None else value
    return get_inner_replacement_value(value)



[docs]def get_inner_replacement_value_as_str(val, series):
    if isinstance(val, string_types) and val.lower() == "nan":
        return "np.nan"
    if classify_type(find_dtype(series)) == "S":
        return "'{value}'".format(value=val)
    return val



[docs]def get_replacement_value_as_str(cfg, prop, series):
    value = (cfg or {}).get(prop) or "nan"
    return get_inner_replacement_value_as_str(value, series)



[docs]class SpaceReplacement(object):
    def __init__(self, col, cfg, name):
        self.col = col
        self.cfg = cfg
        self.name = name

[docs]    def build_column(self, data):
        value = get_replacement_value(self.cfg, "value")
        return data[self.col].replace(r"^\s+$", value, regex=True)


[docs]    def build_code(self, data):
        value = get_replacement_value_as_str(self.cfg, "value", data[self.col])
        return "df.loc[:, '{name}'] = df['{col}'].replace(r'^\\s+$', {value}, regex=True)".format(
            name=self.name or self.col, col=self.col, value=value
        )




[docs]class StringReplacement(object):
    def __init__(self, col, cfg, name):
        self.col = col
        self.cfg = cfg
        self.name = name

[docs]    def parse_cfg(self):
        return (self.cfg[p] for p in ["value", "ignoreCase", "isChar"])


[docs]    def build_column(self, data):
        value, ignore_case, is_char = self.parse_cfg()
        flags = re.UNICODE
        if ignore_case:
            flags |= re.IGNORECASE
        value = re.escape(value)
        if is_char:
            value = "[{value}]+".format(value=value)
        regex_pat = re.compile(r"^ *{value} *$".format(value=value), flags=flags)
        replace_with = get_replacement_value(self.cfg, "replace")
        return data[self.col].replace(regex_pat, replace_with, regex=True)


[docs]    def build_code(self, data):
        value, ignore_case, is_char = self.parse_cfg()
        flags = re.UNICODE
        if ignore_case:
            flags |= re.IGNORECASE

        regex_exp = "r'^ *{value} *$'.format(value=re.escape({value}))"
        if is_char:
            regex_exp = "r'^ *[{value}]+ *$'.format(value=re.escape({value}))"
        regex_exp = regex_exp.format(value=value)

        replace_with = get_replacement_value_as_str(self.cfg, "replace", data[self.col])

        return (
            "\nimport re\n\n"
            "regex_pat = re.compile({regex_exp}, flags={flags})\n"
            "df.loc[:, '{name}'] = df['{col}'].replace(regex_pat, {replace}, regex=True)"
        ).format(
            name=self.name or self.col,
            col=self.col,
            regex_exp=regex_exp,
            flags=flags,
            replace=replace_with,
        )




[docs]class ValueReplacement(object):
    def __init__(self, col, cfg, name):
        self.col = col
        self.cfg = cfg
        self.name = name

[docs]    def build_column(self, data):
        s = data[self.col]
        replacements = {}
        col_replacements = []
        for replacement in self.cfg.get("value", []):
            value = get_replacement_value(replacement, "value")
            replacement_type = replacement.get("type")
            if replacement_type == "agg":
                replace = getattr(s, replacement["replace"])()  # min, max, mean, median
                if pd.isnull(replace):
                    raise Exception(
                        "Running the aggregation, {agg}, on {col} resulted in nan, this would result in a no-op."
                    )
            elif replacement_type == "col":
                col_replacements.append(
                    lambda s2: np.where(s2 == value, data[replacement["replace"]], s2)
                )
            else:
                replace = get_replacement_value(replacement, "replace")
            replacements[value] = replace
        final_s = s
        if len(replacements):
            final_s = final_s.replace(replacements)
        for col_r in col_replacements:
            final_s = col_r(final_s)
        return final_s


[docs]    def build_code(self, data):
        replacements = []
        series = data[self.col]
        col_replacements = []
        for replacement in self.cfg.get("value", []):
            value = get_replacement_value_as_str(replacement, "value", series)
            replacement_type = self.cfg.get("type")
            if replacement_type == "agg":
                replace = "getattr(df['{col}'], '{agg}')()".format(
                    agg=replacement["value"], col=self.col
                )
            elif replacement_type == "col":
                col_replacements.append(
                    "s = np.where(s == {value}, data['{col2}'], s)".format(
                        col2=replacement["replace"], value=value
                    )
                )
            else:
                replace = get_replacement_value_as_str(replacement, "replace", series)
            replacements.append(
                "\t{value}: {replace}".format(value=value, replace=replace)
            )

        code = ["s = df['{col}']".format(col=self.col)]
        if len(replacements):
            replacements = ",\n".join(replacements)
            replacements = "{\n" + replacements + "}"
            code.append(
                "s = s.replace({replacements})".format(replacements=replacements)
            )
        code += col_replacements
        code.append("df.loc[:, '{name}'] = s".format(name=self.name or self.col))
        return "\n".join(code)




[docs]class ImputerReplacement(object):
    def __init__(self, col, cfg, name):
        self.col = col
        self.cfg = cfg
        self.name = name

[docs]    def build_column(self, data):
        imputer_type = self.cfg["type"]
        if imputer_type == "iterative":
            try:
                from sklearn.experimental import enable_iterative_imputer  # noqa
                from sklearn.impute import IterativeImputer
            except ImportError:
                raise Exception(
                    "You must have at least scikit-learn 0.21.0 installed in order to use the Iterative Imputer!"
                )
            imputer = IterativeImputer()
        elif imputer_type == "knn":
            try:
                from sklearn.impute import KNNImputer
            except ImportError:
                raise Exception(
                    "You must have at least scikit-learn 0.22.0 installed in order to use the Iterative Imputer!"
                )
            n_neighbors = self.cfg.get("n_neighbors") or 2
            imputer = KNNImputer(n_neighbors=n_neighbors)
        elif imputer_type == "simple":
            try:
                from sklearn.impute import SimpleImputer
            except ImportError:
                raise Exception(
                    "You must have at least scikit-learn 0.20.0 installed in order to use the Iterative Imputer!"
                )
            imputer = SimpleImputer()
        else:
            raise NotImplementedError(
                "'{}' sklearn imputer not implemented yet!".format(imputer_type)
            )
        output = imputer.fit_transform(data[[self.col]])
        return pd.DataFrame(output, columns=[self.col], index=data.index)[self.col]


[docs]    def build_code(self, _data):
        imputer_type = self.cfg["type"]
        code = []
        if imputer_type == "iterative":
            code.append(
                (
                    "from sklearn.experimental import enable_iterative_imputer\n"
                    "from sklearn.impute import IterativeImputer\n\n"
                    "output = IterativeImputer().fit_transform(df[['{col}']])"
                ).format(col=self.col)
            )
        elif imputer_type == "knn":
            n_neighbors = self.cfg.get("n_neighbors") or 2
            code.append(
                (
                    "from sklearn.impute import KNNImputer\n\n"
                    "output = KNNImputer(n_neighbors={n_neighbors}).fit_transform(df[['{col}']])"
                ).format(col=self.col, n_neighbors=n_neighbors)
            )
        elif imputer_type == "simple":
            code.append(
                (
                    "from sklearn.impute import SimpleImputer\n\n"
                    "output = SimpleImputer().fit_transform(df[['{col}']])"
                ).format(col=self.col)
            )
        code.append(
            "df.loc[:, '{name}'] = pd.DataFrame(output, columns=['{col}'], index=df.index)['{col}']".format(
                name=self.name or self.col, col=self.col
            )
        )
        return "\n".join(code)






          

      

      

    

  

    
      
          
            
  Source code for dtale.combine_data

import json
import pandas as pd

import dtale.global_state as global_state


[docs]class CombineData(object):
    def __init__(self, cfg):
        action, config, datasets = (
            cfg.get(prop) for prop in ["action", "config", "datasets"]
        )
        config = json.loads(config)
        datasets = json.loads(datasets)
        self.builder = (
            MergeBuilder(config, datasets)
            if action == "merge"
            else StackBuilder(config, datasets)
        )

[docs]    def build_data(self):
        return self.builder.build_data()


[docs]    def build_code(self):
        return "\n".join(self.builder.build_code())




[docs]def build_df(dataset, is_merge=False):
    data = global_state.get_data(dataset["dataId"])
    cols = dataset.get("columns")
    cols = list(set(cols + (dataset["index"] if is_merge else []))) if cols else None
    if cols:
        data = data[cols]
    if is_merge and dataset["index"]:
        data = data.set_index(dataset["index"])
    return data



[docs]def build_code_data(datasets, is_merge=False):
    code = ["import dtale\n"]

    def build_idx(index):
        return ".setIndex(['{}'])".format("','".join(index))

    def build_cols(columns):
        return "[['{}']]".format("','".join(columns)) if columns else ""

    for idx, dataset in enumerate(datasets, 1):
        code.append(
            "df{idx} = dtale.get_instance('{id}').data{index}{cols}".format(
                idx=idx,
                id=dataset["dataId"],
                index="" if is_merge else build_idx(dataset["index"]),
                cols=build_cols(dataset.get("columns")),
            )
        )
    return code



[docs]class MergeBuilder(object):
    def __init__(self, config, datasets):
        self.config = config
        self.datasets = datasets

[docs]    def build_data(self):
        dfs = []
        for dataset in self.datasets:
            dfs.append((build_df(dataset, is_merge=True), dataset["suffix"] or None))

        how, indicator, sort = (
            self.config.get(prop) for prop in ["how", "indicator", "sort"]
        )
        left_df, left_suffix = dfs.pop(0)
        right_df, right_suffix = dfs.pop(0)
        kwargs = dict(
            how=how,
            left_index=True,
            right_index=True,
            suffixes=[left_suffix, right_suffix],
        )
        if indicator:
            kwargs["indicator"] = "merge_1"
        if sort:
            kwargs["sort"] = sort
        final_df = left_df.merge(right_df, **kwargs)
        if len(dfs):
            for idx, (df, suffix) in enumerate(dfs, 2):
                if suffix:
                    kwargs["suffixes"] = [None, suffix]
                else:
                    kwargs.pop("suffixes", None)
                if indicator:
                    kwargs["indicator"] = "merge_{}".format(idx)
                final_df = final_df.merge(df, **kwargs)
        return final_df


[docs]    def build_code(self):
        code = build_code_data(self.datasets, is_merge=True)
        how, indicator, sort = (
            self.config.get(prop) for prop in ["how", "indicator", "sort"]
        )

        def build_merge(df1, df2, left, right, ind_id=1):
            suffixes = ""
            if left.get("suffix") or right.get("suffix"):

                def suffix_str(suffix):
                    return "'{}'".format(suffix) if suffix else "None"

                suffixes = ", suffixes=[{}, {}]".format(
                    suffix_str(left.get("suffix")), suffix_str(right.get("suffix"))
                )
            sort_param = ", sort=True" if sort else ""
            indicator_param = (
                ", indicator='merge_{}".format(ind_id) if indicator else ""
            )
            return (
                "df = {df1}.merge({df2}, how='{how}', left_index=True, right_index=True"
                "{sort}{indicator}{suffixes})"
            ).format(
                df1=df1,
                df2=df2,
                how=how,
                sort=sort_param,
                indicator=indicator_param,
                suffixes=suffixes,
            )

        code.append(build_merge("df1", "df2", self.datasets[0], self.datasets[1]))
        if len(self.datasets) > 2:
            for idx, dataset in enumerate(self.datasets[2:], 3):
                code.append(build_merge("df", "df{}".format(idx), {}, dataset, idx - 1))
        return code




[docs]class StackBuilder(object):
    def __init__(self, config, datasets):
        self.config = config
        self.datasets = datasets

[docs]    def build_data(self):
        ignore_index = self.config.get("ignoreIndex")
        kwargs = {}
        if ignore_index:
            kwargs["ignore_index"] = ignore_index
        return pd.concat([build_df(dataset) for dataset in self.datasets], **kwargs)


[docs]    def build_code(self):
        code = build_code_data(self.datasets, is_merge=True)
        ignore_index = self.config.get("ignoreIndex")
        ignore_index_param = ", ignore_index=True" if ignore_index else ""
        code.append(
            "df = pd.concat([{dfs}]{ignore_index})".format(
                dfs=",".join(
                    ["df{}".format(idx) for idx, _ in enumerate(self.datasets, 1)]
                ),
                ignore_index=ignore_index_param,
            )
        )
        return code






          

      

      

    

  

    
      
          
            
  Source code for dtale.config

import json
import os

from six.moves.configparser import ConfigParser

import dtale.global_state as global_state
from dtale.utils import dict_merge

LOADED_CONFIG = None


[docs]def load_config_state(path):
    if not path:
        return None
    # load .ini file with properties specific to D-Tale
    config = ConfigParser()
    config.read(path)
    return config



[docs]def get_config():
    global LOADED_CONFIG

    if LOADED_CONFIG:
        return LOADED_CONFIG
    ini_path = os.path.expandvars(
        os.environ.get("DTALE_CONFIG") or "$HOME/.config/dtale.ini"
    )
    if os.path.isfile(ini_path):
        return load_config_state(ini_path)
    return None



[docs]def set_config(path):
    global LOADED_CONFIG

    LOADED_CONFIG = load_config_state(path)



[docs]def get_config_val(config, defaults, prop, getter="get", section="show"):
    if config.has_option(section, prop):
        return getattr(config, getter)(section, prop)
    return defaults.get(prop)



[docs]def load_app_settings(config):
    if config is None:
        return
    curr_app_settings = global_state.get_app_settings()
    theme = get_config_val(config, curr_app_settings, "theme", section="app")
    pin_menu = get_config_val(
        config, curr_app_settings, "pin_menu", section="app", getter="getboolean"
    )
    language = get_config_val(config, curr_app_settings, "language", section="app")
    github_fork = get_config_val(
        config,
        curr_app_settings,
        "github_fork",
        section="app",
        getter="getboolean",
    )
    hide_shutdown = get_config_val(
        config,
        curr_app_settings,
        "hide_shutdown",
        section="app",
        getter="getboolean",
    )
    max_column_width = get_config_val(
        config, curr_app_settings, "max_column_width", section="app", getter="getint"
    )
    max_row_height = get_config_val(
        config, curr_app_settings, "max_row_height", section="app", getter="getint"
    )
    main_title = get_config_val(config, curr_app_settings, "main_title", section="app")
    main_title_font = get_config_val(
        config, curr_app_settings, "main_title_font", section="app"
    )
    query_engine = get_config_val(
        config, curr_app_settings, "query_engine", section="app"
    )
    open_custom_filter_on_startup = get_config_val(
        config,
        curr_app_settings,
        "open_custom_filter_on_startup",
        section="app",
        getter="getboolean",
    )
    open_predefined_filters_on_startup = get_config_val(
        config,
        curr_app_settings,
        "open_predefined_filters_on_startup",
        section="app",
        getter="getboolean",
    )
    hide_drop_rows = get_config_val(
        config,
        curr_app_settings,
        "hide_drop_rows",
        section="app",
        getter="getboolean",
    )

    global_state.set_app_settings(
        dict(
            theme=theme,
            pin_menu=pin_menu,
            language=language,
            github_fork=github_fork,
            hide_shutdown=hide_shutdown,
            max_column_width=max_column_width,
            max_row_height=max_row_height,
            main_title=main_title,
            main_title_font=main_title_font,
            query_engine=query_engine,
            open_custom_filter_on_startup=open_custom_filter_on_startup,
            open_predefined_filters_on_startup=open_predefined_filters_on_startup,
            hide_drop_rows=hide_drop_rows,
        )
    )



[docs]def load_chart_settings(config):
    if config is None:
        return
    curr_chart_settings = global_state.get_chart_settings()

    scatter_points = get_config_val(
        config, curr_chart_settings, "scatter_points", section="charts", getter="getint"
    )
    three_dimensional_points = get_config_val(
        config, curr_chart_settings, "3d_points", section="charts", getter="getint"
    )
    global_state.set_chart_settings(
        {"scatter_points": scatter_points, "3d_points": three_dimensional_points}
    )



[docs]def load_auth_settings(config):
    if config is None:
        return
    curr_auth_settings = global_state.get_auth_settings()
    active = get_config_val(
        config, curr_auth_settings, "active", section="auth", getter="getboolean"
    )
    username = get_config_val(config, curr_auth_settings, "username", section="auth")
    password = get_config_val(config, curr_auth_settings, "password", section="auth")

    global_state.set_auth_settings(
        dict(
            active=active,
            username=username,
            password=password,
        )
    )



[docs]def build_show_options(options=None):

    defaults = dict(
        host=None,
        port=None,
        debug=False,
        subprocess=True,
        reaper_on=True,
        open_browser=False,
        notebook=False,
        force=False,
        ignore_duplicate=True,
        app_root=None,
        allow_cell_edits=True,
        inplace=False,
        drop_index=False,
        precision=2,
        show_columns=None,
        hide_columns=None,
        column_formats=None,
        nan_display=None,
        sort=None,
        locked=None,
        range_highlights=None,
    )
    config_options = {}
    config = get_config()
    if config and config.has_section("show"):
        config_options["host"] = get_config_val(config, defaults, "host")
        config_options["port"] = get_config_val(config, defaults, "port")
        config_options["debug"] = get_config_val(
            config, defaults, "debug", "getboolean"
        )
        config_options["subprocess"] = get_config_val(
            config, defaults, "subprocess", "getboolean"
        )
        config_options["reaper_on"] = get_config_val(
            config, defaults, "reaper_on", "getboolean"
        )
        config_options["open_browser"] = get_config_val(
            config, defaults, "open_browser", "getboolean"
        )
        config_options["notebook"] = get_config_val(
            config, defaults, "notebook", "getboolean"
        )
        config_options["force"] = get_config_val(
            config, defaults, "force", "getboolean"
        )
        config_options["ignore_duplicate"] = get_config_val(
            config, defaults, "ignore_duplicate", "getboolean"
        )
        config_options["app_root"] = get_config_val(config, defaults, "app_root")
        config_options["allow_cell_edits"] = get_config_val(
            config, defaults, "allow_cell_edits", "getboolean"
        )
        config_options["inplace"] = get_config_val(
            config, defaults, "inplace", "getboolean"
        )
        config_options["drop_index"] = get_config_val(
            config, defaults, "drop_index", "getboolean"
        )
        config_options["precision"] = get_config_val(
            config, defaults, "precision", "getint"
        )
        config_options["show_columns"] = get_config_val(
            config, defaults, "show_columns"
        )
        if config_options["show_columns"]:
            config_options["show_columns"] = config_options["show_columns"].split(",")
        config_options["hide_columns"] = get_config_val(
            config, defaults, "hide_columns"
        )
        if config_options["hide_columns"]:
            config_options["hide_columns"] = config_options["hide_columns"].split(",")
        config_options["column_formats"] = get_config_val(
            config, defaults, "column_formats"
        )
        if config_options["column_formats"]:
            config_options["column_formats"] = json.loads(
                config_options["column_formats"]
            )
        config_options["nan_display"] = get_config_val(config, defaults, "nan_display")
        config_options["sort"] = get_config_val(config, defaults, "sort")
        if config_options["sort"]:
            config_options["sort"] = [
                tuple(sort.split("|")) for sort in config_options["sort"].split(",")
            ]
        config_options["locked"] = get_config_val(config, defaults, "locked")
        if config_options["locked"]:
            config_options["locked"] = config_options["locked"].split(",")
        config_options["range_highlights"] = get_config_val(
            config, defaults, "range_highlights"
        )
        if config_options["range_highlights"]:
            config_options["range_highlights"] = json.loads(
                config_options["range_highlights"]
            )

    return dict_merge(defaults, config_options, options)



LOADED_CONFIG = get_config()
load_app_settings(LOADED_CONFIG)
load_auth_settings(LOADED_CONFIG)
load_chart_settings(LOADED_CONFIG)




          

      

      

    

  

    
      
          
            
  Source code for dtale.correlations

import numpy as np
import pandas as pd

import dtale.global_state as global_state
from dtale.code_export import build_code_export
from dtale.utils import classify_type


[docs]def get_col_groups(data_id, data):
    valid_corr_cols = []
    valid_str_corr_cols = []
    valid_date_cols = []
    for col_info in global_state.get_dtypes(data_id):
        name, dtype = map(col_info.get, ["name", "dtype"])
        dtype = classify_type(dtype)
        if dtype in ["I", "F"]:
            valid_corr_cols.append(name)
        elif dtype == "S" and col_info.get("unique_ct", 0) <= 50:
            valid_str_corr_cols.append(name)
        elif dtype == "D":
            # even if a datetime column exists, we need to make sure that there is enough data for a date
            # to warrant a correlation, https://github.com/man-group/dtale/issues/43
            date_counts = data[name].dropna().value_counts()
            if len(date_counts[date_counts > 1]) > 1:
                valid_date_cols.append(dict(name=name, rolling=False))
            elif date_counts.eq(1).all():
                valid_date_cols.append(dict(name=name, rolling=True))
    return valid_corr_cols, valid_str_corr_cols, valid_date_cols



[docs]def build_matrix(data_id, data, cols):
    if data[cols].isnull().values.any():
        data = data.corr(method="pearson")
        code = build_code_export(data_id)
        code.append(
            (
                "corr_cols = [\n"
                "\t'{corr_cols}'\n"
                "]\n"
                "corr_data = df[corr_cols]\n"
                "{str_encodings}"
                "corr_data = corr_data.corr(method='pearson')"
            )
        )
    else:
        # using pandas.corr proved to be quite slow on large datasets so I moved to numpy:
        # https://stackoverflow.com/questions/48270953/pandas-corr-and-corrwith-very-slow
        data = np.corrcoef(data[cols].values, rowvar=False)
        data = pd.DataFrame(data, columns=cols, index=cols)
        code = build_code_export(
            data_id, imports="import numpy as np\nimport pandas as pd\n\n"
        )
        code.append(
            (
                "corr_cols = [\n"
                "\t'{corr_cols}'\n"
                "]\n"
                "corr_data = df[corr_cols]\n"
                "{str_encodings}"
                "corr_data = np.corrcoef(corr_data.values, rowvar=False)\n"
                "corr_data = pd.DataFrame(corr_data, columns=[corr_cols], index=[corr_cols])"
            )
        )

    code = "\n".join(code)
    return data, code



[docs]def get_analysis(data_id):
    df = global_state.get_data(data_id)
    valid_corr_cols, _, _ = get_col_groups(data_id, df)
    corr_matrix, _ = build_matrix(data_id, df, valid_corr_cols)
    corr_matrix = corr_matrix.abs()

    # Select upper triangle of correlation matrix
    upper = corr_matrix.where(np.triu(np.ones(corr_matrix.shape), k=1).astype(np.bool_))

    score = upper.max(axis=1)
    score.name = "score"
    score = score.sort_values(ascending=False)

    upper = upper.loc[score.index]
    column_name = upper.index[0]
    max_score = score.loc[column_name]
    upper = upper.fillna(0).to_dict(orient="index")

    missing = df[valid_corr_cols].isna().sum()
    missing.name = "missing"

    analysis = pd.concat([score, missing], axis=1)
    analysis.index.name = "column"
    analysis = analysis.fillna("N/A").reset_index().to_dict(orient="records")

    return column_name, max_score, upper, analysis





          

      

      

    

  

    
      
          
            
  Source code for dtale.data_reshapers

import pandas as pd

from scipy import stats

import dtale.global_state as global_state
from dtale.query import run_query
from dtale.utils import make_list


[docs]def flatten_columns(df, columns=None):
    if columns is not None:
        return [
            " ".join(
                [
                    "{}-{}".format(c1, str(c2))
                    for c1, c2 in zip(make_list(columns), make_list(col_val))
                ]
            ).strip()
            for col_val in df.columns.values
        ]
    return [
        " ".join([str(c) for c in make_list(col)]).strip() for col in df.columns.values
    ]



[docs]class DataReshaper(object):
    def __init__(self, data_id, shape_type, cfg):
        self.data_id = data_id
        if shape_type == "pivot":
            self.builder = PivotBuilder(cfg)
        elif shape_type == "aggregate":
            self.builder = AggregateBuilder(cfg)
        elif shape_type == "transpose":
            self.builder = TransposeBuilder(cfg)
        elif shape_type == "resample":
            self.builder = ResampleBuilder(cfg)
        else:
            raise NotImplementedError(
                "{} data re-shaper not implemented yet!".format(shape_type)
            )

[docs]    def reshape(self):
        data = run_query(
            global_state.get_data(self.data_id),
            (global_state.get_settings(self.data_id) or {}).get("query"),
            global_state.get_context_variables(self.data_id),
        )
        return self.builder.reshape(data)


[docs]    def build_code(self):
        return self.builder.build_code()




[docs]class PivotBuilder(object):
    def __init__(self, cfg):
        self.cfg = cfg

[docs]    def reshape(self, data):
        index, columns, values, aggfunc = (
            self.cfg.get(p) for p in ["index", "columns", "values", "aggfunc"]
        )
        pivot_data = pd.pivot_table(
            data, values=values, index=index, columns=columns, aggfunc=aggfunc
        )
        if len(values) == 1:
            pivot_data.columns = pivot_data.columns.droplevel(0)
        if self.cfg.get("columnNameHeaders", False):
            pivot_data.columns = flatten_columns(pivot_data, columns=columns)
        else:
            pivot_data.columns = flatten_columns(pivot_data)
        pivot_data = pivot_data.rename_axis(None, axis=1)
        return pivot_data


[docs]    def build_code(self):
        index, columns, values, aggfunc = (
            self.cfg.get(p) for p in ["index", "columns", "values", "aggfunc"]
        )
        code = []
        if aggfunc is not None or len(values) > 1:
            code.append(
                "df = pd.pivot_table(df, index='{}', columns='{}', values=['{}'], aggfunc='{}')".format(
                    index, columns, "', '".join(values), aggfunc
                )
            )
            if len(values) > 1:
                code.append(
                    "df.columns = [' '.join([str(c) for c in col]).strip() for col in df.columns.values]"
                )
            elif len(values) == 1:
                code.append("df.columns = df.columns.droplevel(0)")
        else:
            code.append(
                "df = df.pivot(index='{index}', columns='{columns}', values='{values}')".format(
                    index=index, columns=columns, values=values[0]
                )
            )
        code.append("df = df.rename_axis(None, axis=1)")
        return "\n".join(code)




[docs]def gmean_handler(agg):
    return stats.gmean if agg == "gmean" else agg



[docs]def gmean_aggregate_handler(cols):
    return {col: [gmean_handler(agg) for agg in aggs] for col, aggs in cols.items()}



[docs]def gmean_str_handler(aggs):
    return [agg if agg == "gmean" else "'{}'".format(agg) for agg in aggs]



[docs]class AggregateBuilder(object):
    def __init__(self, cfg):
        self.cfg = cfg

[docs]    def reshape(self, data):
        index, agg = (self.cfg.get(p) for p in ["index", "agg"])
        agg_type, func, cols = (agg.get(p) for p in ["type", "func", "cols"])

        if index:
            agg_data = data.groupby(index)
            if agg_type == "func":
                if cols:
                    agg_data = agg_data[cols]
                return (
                    agg_data.agg(stats.gmean)
                    if func == "gmean"
                    else getattr(agg_data, func)()
                )
            agg_data = agg_data.aggregate(gmean_aggregate_handler(cols))
            agg_data.columns = flatten_columns(agg_data)
            return agg_data

        agg_data = data[cols] if cols else data
        if agg_type == "func":
            agg_data = (
                agg_data.apply(stats.gmean)
                if func == "gmean"
                else getattr(agg_data, func)()
            )
            return agg_data.to_frame().T

        agg_data = agg_data.aggregate(gmean_aggregate_handler(cols))
        agg_data = agg_data.to_frame().T
        return agg_data


[docs]    def build_code(self):
        index, agg = (self.cfg.get(p) for p in ["index", "agg"])
        agg_type, func, cols = (agg.get(p) for p in ["type", "func", "cols"])
        code = []
        if (agg_type == "func" and func == "gmean") or (
            agg_type != "func" and "gmean" in cols.values()
        ):
            code.append("\nfrom scipy.stats import gmean\n\n")

        if index:
            index = "', '".join(index)
            if agg_type == "func":
                agg_str = ".agg(gmean)" if agg == "gmean" else ".{}()".format(agg)
                if cols is not None:
                    code.append(
                        "df = df.groupby(['{index}'])['{columns}']{agg}".format(
                            index=index, columns="', '".join(cols), agg=agg_str
                        )
                    )
                    return code
                code.append(
                    "df = df.groupby(['{index}']){agg}".format(
                        index="', '".join(index), agg=agg_str
                    )
                )
                return code
            code += [
                "df = df.groupby(['{index}']).aggregate(".format(index=index) + "{",
                ",\n".join(
                    "\t'{col}': ['{aggs}']".format(
                        col=col, aggs=", ".join(gmean_str_handler(aggs))
                    )
                    for col, aggs in cols.items()
                ),
                "})",
                "df.columns = [' '.join([str(c) for c in col]).strip() for col in df.columns.values]",
            ]
            return "\n".join(code)

        if cols:
            code.append("df = df[[{}]]".format("', '".join(cols)))
        if agg_type == "func":
            agg_str = ".apply(gmean)" if agg == "gmean" else ".{}()".format(agg)
            code += ["df = df{}".format(agg_str), "df = df.to_frame().T"]
            return code
        code += [
            "df = df.aggregate({"
            + ",\n".join(
                "\t'{col}': ['{aggs}']".format(
                    col=col, aggs=", ".join(gmean_handler(aggs))
                )
                for col, aggs in cols.items()
            )
            + "})",
            "df = df.to_frame().T",
        ]
        return code




[docs]class TransposeBuilder(object):
    def __init__(self, cfg):
        self.cfg = cfg

[docs]    def reshape(self, data):
        index, columns = (self.cfg.get(p) for p in ["index", "columns"])
        t_data = data.set_index(index)
        if any(t_data.index.duplicated()):
            raise Exception(
                "Transposed data contains duplicates, please specify additional index or filtering"
            )
        if columns is not None:
            t_data = t_data[columns]
        t_data = t_data.T
        if len(index) > 1:
            t_data.columns = flatten_columns(t_data)
        t_data = t_data.rename_axis(None, axis=1)
        return t_data


[docs]    def build_code(self):
        index, columns = (self.cfg.get(p) for p in ["index", "columns"])

        code = []
        if columns is not None:
            code.append(
                "df = df.set_index('{}')['{}'].T".format(
                    "', '".join(index), "', '".join(columns)
                )
            )
        else:
            code.append("df = df.set_index('{}').T".format("', '".join(index)))
        if len(index) > 1:
            code.append(
                "df.columns = [' '.join([str(c) for c in col]).strip() for col in df.columns.values]"
            )
        code.append("df = df.rename_axis(None, axis=1)")
        return "\n".join(code)




[docs]class ResampleBuilder(object):
    def __init__(self, cfg):
        self.cfg = cfg

[docs]    def reshape(self, data):
        index, columns, freq, agg = (
            self.cfg.get(p) for p in ["index", "columns", "freq", "agg"]
        )
        t_data = data.set_index(index)
        if columns is not None:
            t_data = t_data[columns]
        t_data = getattr(t_data.resample(freq), agg)()
        if not columns or len(columns) > 1:
            t_data.columns = flatten_columns(t_data)
        t_data.index.name = "{}_{}".format(index, freq)
        t_data = t_data.reset_index()
        return t_data


[docs]    def build_code(self):
        index, columns, freq, agg = (
            self.cfg.get(p) for p in ["index", "columns", "freq", "agg"]
        )
        code = []
        if columns is not None:
            code.append(
                "df = df.set_index('{}')['{}'].resample('{}').{}()".format(
                    index, "', '".join(columns), freq, agg
                )
            )
        else:
            code.append(
                "df = df.set_index('{}').resample('{}').{}()".format(index, freq, agg)
            )
        if not columns or len(columns) > 1:
            code.append(
                "df.columns = [' '.join([str(c) for c in col]).strip() for col in df.columns.values]"
            )
        return "\n".join(code)






          

      

      

    

  

    
      
          
            
  Source code for dtale.datasets

import pandas as pd
import requests
import zipfile

from six import BytesIO


[docs]def covid():
    from dtale.cli.loaders.csv_loader import loader_func as load_csv

    data = load_csv(
        path="https://raw.githubusercontent.com/nytimes/covid-19-data/master/us-states.csv",
        parse_dates=["date"],
    )
    codes = load_csv(
        path="https://raw.githubusercontent.com/jasonong/List-of-US-States/master/states.csv",
    )
    codes = codes.set_index("State").to_dict()["Abbreviation"]
    data["state_code"] = data["state"].map(codes)
    return data, None



[docs]def seinfeld():
    from dtale.cli.loaders.csv_loader import loader_func as load_csv

    episodes = load_csv(
        path="https://github.com/4m4n5/the-seinfeld-chronicles/raw/master/episode_info.csv"
    )
    episodes = episodes[[c for c in episodes.columns if c not in ["Unnamed: 0"]]]
    scripts = load_csv(
        path="https://github.com/4m4n5/the-seinfeld-chronicles/raw/master/scripts.csv"
    )
    scripts = scripts[
        [c for c in scripts.columns if c not in ["Unnamed: 0", "Season", "EpisodeNo"]]
    ]
    return pd.merge(episodes, scripts, how="inner", on="SEID"), None



[docs]def load_zip(url):
    response = requests.get(url)
    with zipfile.ZipFile(BytesIO(response.content)) as thezip:
        for zipinfo in thezip.infolist():
            yield zipinfo.filename, thezip.open(zipinfo.filename)



[docs]def simpsons():
    from dtale.cli.loaders.csv_loader import loader_func as load_csv
    import dtale.global_state as global_state

    global_state.set_app_settings(dict(max_column_width=100, max_row_height=100))
    episodes = load_csv(
        path="https://github.com/aschonfeld/dtale-media/raw/master/datasets/simpsons_episodes.csv"
    )
    episodes = episodes.rename(columns={"id": "episode_id"})
    episodes.loc[:, "image_url"] = episodes["image_url"].apply(
        lambda x: "<img src='{}' style='height: auto; width: 100px;' />".format(x)
    )
    _, scripts = next(
        load_zip(
            "https://github.com/aschonfeld/dtale-media/raw/master/datasets/simpsons_script_lines.csv.zip"
        )
    )
    scripts = pd.read_csv(scripts)
    df = pd.merge(episodes, scripts, how="inner", on="episode_id")
    formatting = {"image_url": {"fmt": {"html": True}}}
    return df, {"columnFormats": formatting}



[docs]def video_games():
    _, games = next(
        load_zip(
            "https://github.com/aschonfeld/dtale-media/raw/master/datasets/vgsales.csv.zip"
        )
    )
    return pd.read_csv(games), None



[docs]def movies():
    _, movies = next(
        load_zip(
            "https://github.com/aschonfeld/dtale-media/raw/master/datasets/IMDb_movies.csv.zip"
        )
    )
    movies = pd.read_csv(movies)
    movies.loc[:, "year"] = (
        movies["year"].where(~(movies["year"] == "TV Movie 2019"), "2019").astype("int")
    )
    return movies, None



[docs]def time_dataframe():
    try:
        from pandas._testing import makeTimeDataFrame

        return makeTimeDataFrame(), None
    except ImportError:
        from pandas.util.testing import makeTimeDataFrame

        return makeTimeDataFrame(), None





          

      

      

    

  

    
      
          
            
  Source code for dtale.describe

import numpy as np

from dtale.utils import grid_columns, grid_formatter, json_int, json_float


[docs]def load_describe(column_series, additional_aggs=None):
    """
    Helper function for grabbing the output from :meth:`pandas:pandas.Series.describe` in a JSON serializable format

    :param column_series: data to describe
    :type column_series: :class:`pandas:pandas.Series`
    :return: JSON serializable dictionary of the output from calling :meth:`pandas:pandas.Series.describe`
    """
    desc = column_series.describe().to_frame().T
    code = [
        "# main statistics",
        "stats = df['{col}'].describe().to_frame().T".format(col=column_series.name),
    ]
    if additional_aggs:
        for agg in additional_aggs:
            if agg == "mode":
                mode = column_series.mode().values
                desc["mode"] = np.nan if len(mode) > 1 else mode[0]
                code.append(
                    (
                        "# mode\n"
                        "mode = df['{col}'].mode().values\n"
                        "stats['mode'] = np.nan if len(mode) > 1 else mode[0]"
                    ).format(col=column_series.name)
                )
                continue
            desc[agg] = getattr(column_series, agg)()
            code.append(
                "# {agg}\nstats['{agg}'] = df['{col}'].{agg}()".format(
                    col=column_series.name, agg=agg
                )
            )
    desc_f_overrides = {
        "I": lambda f, i, c: f.add_int(i, c, as_string=True),
        "F": lambda f, i, c: f.add_float(i, c, precision=4, as_string=True),
    }
    desc_f = grid_formatter(
        grid_columns(desc), nan_display="nan", overrides=desc_f_overrides
    )
    desc = desc_f.format_dict(next(desc.itertuples(), None))
    if "count" in desc:
        # pandas always returns 'count' as a float and it adds useless decimal points
        desc["count"] = desc["count"].split(".")[0]
    desc["total_count"] = json_int(len(column_series), as_string=True)
    missing_ct = column_series.isnull().sum()
    desc["missing_pct"] = json_float((missing_ct / len(column_series) * 100).round(2))
    desc["missing_ct"] = json_int(missing_ct, as_string=True)
    return desc, code





          

      

      

    

  

    
      
          
            
  Source code for dtale.duplicate_checks

import pandas as pd

import dtale.global_state as global_state
from dtale.query import run_query
from dtale.utils import (
    dict_merge,
    grid_columns,
    grid_formatter,
    triple_quote,
)
from dtale.charts.utils import build_group_inputs_filter


[docs]class NoDuplicatesException(ValueError):
    """Container class for any instance where a user tries to remove duplicates when they don't exist."""



[docs]class NoDuplicatesToShowException(ValueError):
    """Container class for any instance where a user tries to show duplicates that don't exist."""



[docs]class RemoveAllDataException(ValueError):
    """Container class for any instance where a user tries remove duplicates and it returns an empty dataframe."""



[docs]class DuplicateCheck(object):
    def __init__(self, data_id, check_type, cfg):
        self.data_id = data_id
        if check_type == "columns":
            self.checker = DuplicateColumns(data_id, cfg)
        elif check_type == "column_names":
            self.checker = DuplicateColumnNames(data_id, cfg)
        elif check_type == "rows":
            self.checker = RemoveDuplicateRows(data_id, cfg)
        elif check_type == "show":
            self.checker = ShowDuplicates(cfg)
        else:
            raise NotImplementedError(
                "'{}' duplicate check not implemented yet!".format(check_type)
            )

[docs]    def test(self):
        data = global_state.get_data(self.data_id)
        return self.checker.check(data)


[docs]    def execute(self):
        from dtale.views import startup

        data = global_state.get_data(self.data_id)
        try:
            df, code = self.checker.remove(data)
            instance = startup(data=df, **self.checker.startup_kwargs)
            curr_settings = global_state.get_settings(instance._data_id)
            global_state.set_settings(
                instance._data_id,
                dict_merge(curr_settings, dict(startup_code=code)),
            )
            return instance._data_id
        except NoDuplicatesException:
            return self.data_id




[docs]def process_keep(input_list, keep):
    if keep == "first":
        return input_list[1:]
    elif keep == "last":
        return input_list[:-1]
    return input_list  # none



[docs]class DuplicateColumns(object):
    def __init__(self, data_id, cfg=None):
        self.cfg = cfg
        self.startup_kwargs = dict(ignore_duplicate=True, data_id=data_id)

[docs]    def check(self, df):
        duplicate_columns = {}
        keep = self.cfg.get("keep") or "none"
        col_indexes = list(range(df.shape[1]))
        if keep == "last":
            col_indexes = col_indexes[::-1]
        for x_idx, x in enumerate(col_indexes):
            col = df.iloc[:, x]
            col_duplicates = duplicate_columns.get(df.columns.values[x], [])
            for y in col_indexes[x_idx + 1 :]:
                other_col = df.iloc[:, y]
                if col.equals(other_col):
                    col_duplicates.append(df.columns.values[y])
            duplicate_columns[df.columns.values[x]] = col_duplicates
        return {k: v for k, v in duplicate_columns.items() if len(v) > 0}


[docs]    def remove(self, df):
        duplicate_cols = self.check(df)
        keep = self.cfg.get("keep") or "none"
        cols_to_remove = []
        for col, dupes in duplicate_cols.items():
            if keep == "none":
                cols_to_remove += [col] + dupes
            else:
                cols_to_remove += dupes
        if not cols_to_remove:
            raise NoDuplicatesException()
        if len(cols_to_remove) == len(df.columns):
            raise RemoveAllDataException("This will remove all data!")
        df = df[[c for c in df.columns if c not in cols_to_remove]]
        code = (
            "duplicate_cols_to_remove = [\n"
            "\t'{cols}'\n"
            "]\n"
            "df = df[[c for c in df.columns if c not in duplicates_cols_to_remove]]"
        ).format(cols="','".join(cols_to_remove))
        return df, code




[docs]class DuplicateColumnNames(object):
    def __init__(self, data_id, cfg=None):
        self.cfg = cfg
        self.startup_kwargs = dict(ignore_duplicate=True, data_id=data_id)

[docs]    def check(self, df):
        distinct_names = {}
        for col in df.columns:
            general_name = col.strip().lower()
            names = distinct_names.get(general_name, [])
            names.append(col)
            distinct_names[general_name] = names
        return {k: v for k, v in distinct_names.items() if len(v) > 1}


[docs]    def remove(self, df):
        duplicate_names = self.check(df)
        keep = self.cfg.get("keep") or "none"
        names_to_remove = []
        for _, v in duplicate_names.items():
            names_to_remove += process_keep(v, keep)
        if not names_to_remove:
            raise NoDuplicatesException()
        if len(names_to_remove) == len(df.columns):
            raise RemoveAllDataException("This will remove all data!")
        df = df[[c for c in df.columns if c not in names_to_remove]]
        code = (
            "duplicate_cols_to_remove = [\n"
            "\t'{cols}'\n"
            "]\n"
            "df = df[[c for c in df.columns if c not in duplicates_cols_to_remove]]"
        ).format(cols="','".join(names_to_remove))
        return df, code




[docs]class RemoveDuplicateRows(object):
    def __init__(self, data_id, cfg):
        self.cfg = cfg
        self.startup_kwargs = dict(ignore_duplicate=True, data_id=data_id)

[docs]    def check(self, df):
        subset, keep = (self.cfg.get(p) for p in ["subset", "keep"])
        dupe_args = {"keep": False if keep == "none" else keep}
        duplicates = df.duplicated(subset, **dupe_args)
        removed = int(duplicates.sum())
        total = len(df)
        return dict(removed=removed, total=total, remaining=total - removed)


[docs]    def remove(self, df):
        subset, keep = (self.cfg.get(p) for p in ["subset", "keep"])
        dupe_args = {"keep": False if keep == "none" else keep}
        duplicates = df.duplicated(subset, **dupe_args)
        dupe_ct = int(duplicates.sum())
        if not dupe_ct:
            raise NoDuplicatesException()
        if dupe_ct == len(df):
            raise RemoveAllDataException("This will remove all data!")
        df = df[~duplicates].reset_index(drop=True)
        code = self._build_code()
        return df, code


    def _build_code(self):
        subset, keep = (self.cfg.get(p) for p in ["subset", "keep"])
        keep = "False" if keep == "none" else "'{}'".format(keep)
        return (
            "duplicates = df.duplicated(['{subset}'], keep={keep})\n"
            "df = df[~duplicates]"
        ).format(subset="','".join(subset), keep=keep)



[docs]class ShowDuplicates(object):
    def __init__(self, cfg):
        self.cfg = cfg
        self.startup_kwargs = dict(ignore_duplicate=True, data_id=None)

[docs]    def check(self, df):
        group = self.cfg.get("group")
        duplicates = df[group].reset_index().groupby(group).count()
        duplicates = duplicates.iloc[:, 0]
        duplicates = duplicates[duplicates > 1]
        duplicate_counts = duplicates.values
        duplicates = duplicates.reset_index()[group]
        duplicates = grid_formatter(
            grid_columns(duplicates), as_string=True
        ).format_lists(duplicates)
        check_data = {
            ", ".join([duplicates[col][i] for col in group]): dict(
                count=int(ct), filter=[duplicates[col][i] for col in group]
            )
            for i, ct in enumerate(duplicate_counts)
        }
        return check_data


[docs]    def remove(self, df):
        group = self.cfg.get("group")
        duplicates = [g for _, g in df.groupby(group) if len(g) > 1]
        if not duplicates:
            raise NoDuplicatesToShowException("No duplicates to show!")
        duplicates = pd.concat(duplicates)
        group_filter = None
        if self.cfg.get("filter"):
            group_filter, _ = build_group_inputs_filter(
                df, [{col: val for col, val in zip(group, self.cfg["filter"])}]
            )
            duplicates = run_query(duplicates, group_filter)
        code = self._build_code(group_filter)
        return duplicates, code


    def _build_code(self, group_filter=None):
        group = self.cfg.get("group")
        group_filter_str = ""
        if group_filter:
            group_filter_str = "\ndf = df.query({filter})".format(
                filter=triple_quote(group_filter_str)
            )
        return (
            "df = pd.concat(g for _, g in df.groupby(['{group}']) if len(g) > 1)"
            "{filter}"
        ).format(group="','".join(group), filter=group_filter_str)





          

      

      

    

  

    
      
          
            
  Source code for dtale.env_util

import os
import platform
import subprocess


_system = platform.system()
IS_WINDOWS = _system == "Windows"
IS_DARWIN = _system == "Darwin"
IS_LINUX_OR_BSD = (_system == "Linux") or ("BSD" in _system)


[docs]def is_executable_in_path(name):
    """Check if executable is in OS path."""
    from distutils.spawn import find_executable

    return find_executable(name) is not None



def _open_browser_with_webbrowser(url):
    import webbrowser

    webbrowser.open(url)


def _open_browser_with_command(command, url):
    cmd_line = [command, url]
    with open(os.devnull, "w") as devnull:
        subprocess.Popen(cmd_line, stdout=devnull, stderr=subprocess.STDOUT)


[docs]def open_browser(url):
    """Open a web browser pointing to a given URL.

    We use this function instead of Python's `webbrowser` module because this
    way we can capture stdout/stderr to avoid polluting the terminal with the
    browser's messages. For example, Chrome always prints things like "Created
    new window in existing browser session", and those get on the user's way.

    url : str
        The URL. Must include the protocol.

    """

    # Treat Windows separately because:
    # 1. /dev/null doesn't exist.
    # 2. subprocess.Popen(['start', url]) doesn't actually pop up the
    #    browser even though 'start url' works from the command prompt.
    # Fun!
    # Also, use webbrowser if we are on Linux and xdg-open is not installed.
    #
    # We don't use the webbrowser module on Linux and Mac because some browsers
    # (ahem... Chrome) always print "Opening in existing browser session" to
    # the terminal, which is spammy and annoying. So instead we start the
    # browser ourselves and send all its output to /dev/null.

    if IS_WINDOWS:
        _open_browser_with_webbrowser(url)
        return
    if IS_LINUX_OR_BSD:
        if is_executable_in_path("xdg-open"):
            _open_browser_with_command("xdg-open", url)
            return
        _open_browser_with_webbrowser(url)
        return
    if IS_DARWIN:
        _open_browser_with_command("open", url)
        return

    import platform

    raise Error('Cannot open browser in platform "%s"' % platform.system())



[docs]class Error(Exception):
    pass





          

      

      

    

  

    
      
          
            
  Source code for dtale.gage_rnr

# coding=utf-8
from enum import Enum
import numpy as np
import math
import scipy.stats as stats


[docs]class Component(Enum):
    """Enum containing the different Variance parts of GageRnR."""

    OPERATOR = 0
    PART = 1
    OPERATOR_BY_PART = 2
    MEASUREMENT = 3
    TOTAL = 4



ComponentNames = {
    Component.OPERATOR: "Operator",
    Component.PART: "Part",
    Component.OPERATOR_BY_PART: "Operator by Part",
    Component.MEASUREMENT: "Measurement",
    Component.TOTAL: "Total",
    "GageRnR": "Gage R&R",
}


[docs]class Result(Enum):
    """Enum containing the measurements calculated by GageRnR."""

    DF = 0
    Mean = 1
    SS = 3
    MS = 4
    Var = 5
    Std = 6
    F = 7
    P = 8
    W = 9
    K = 10
    Bias = 11



ResultNames = {
    Result.DF: "DF",
    Result.SS: "SS",
    Result.MS: "MS",
    Result.Var: "Var (σ²)",
    Result.Std: "Std (σ)",
    Result.F: "F-value",
    Result.P: "P-value",
}


[docs]class Statistics(object):

    title = "Statistics"

    def __init__(self, data, labels=None):
        self.data = data
        self.parts = data.shape[1]
        self.operators = data.shape[0]
        self.measurements = data.shape[2]
        if labels is None:
            self.labels = {}
        else:
            self.labels = labels

        if "Operator" not in self.labels:
            self.labels["Operator"] = [
                ("Operator %d" % x) for x in range(self.operators)
            ]

        if "Part" not in self.labels:
            self.labels["Part"] = [("Part %d" % x) for x in range(self.parts)]

[docs]    def calculate_mean(self):
        """Calculate Mean."""
        mu = np.array([np.mean(self.data)])

        omu = np.mean(self.data, axis=1)
        omu = np.mean(omu, axis=1)

        pmu = np.mean(self.data, axis=0)
        pmu = np.mean(pmu, axis=1)

        emu = np.mean(self.data, axis=2)
        emu = emu.reshape(self.parts * self.operators)

        return {
            Component.TOTAL: mu,
            Component.OPERATOR: omu,
            Component.PART: pmu,
            Component.MEASUREMENT: emu,
        }


[docs]    def calculate_std(self):
        std = np.array([np.std(self.data, ddof=1)])
        stdo = np.std(self.data_to_operators(), axis=1, ddof=1)
        stdp = np.std(self.data_to_parts(), axis=1, ddof=1)
        return {Component.TOTAL: std, Component.OPERATOR: stdo, Component.PART: stdp}


[docs]    def calculate(self):
        self.result = dict()
        self.result[Result.Mean] = self.calculate_mean()
        self.result[Result.Std] = self.calculate_std()


[docs]    def data_to_parts(self):
        data = np.transpose(self.data, axes=(1, 0, 2))
        return data.reshape(self.parts, self.measurements * self.operators)


[docs]    def data_to_operators(self):
        return self.data.reshape(self.operators, self.measurements * self.parts)




[docs]class GageRnR(Statistics):
    """Main class for calculating GageRnR."""

    GRR = "GageRnR"
    title = "Gage R&R"

    def __init__(self, data):
        """Initialize GageRnR algorithm.

        :param numpy.array data:
            The data tha we want to analyse using GageRnR.
            The input should be structured in a 3d array
            n[i,j,k] where i = operator, j = part, k = measurement
        """
        super(GageRnR, self).__init__(data)

[docs]    def calculate(self):
        """Calculate GageRnR."""
        self.result = dict()
        self.result[Result.DF] = self.calculate_dof()
        self.result[Result.Mean] = self.calculate_mean()
        self.result[Result.SS] = self.calculate_ss()

        self.result[Result.MS] = self.calculate_ms(
            self.result[Result.DF], self.result[Result.SS]
        )

        self.result[Result.Var] = self.calculate_var(self.result[Result.MS])

        self.result[Result.Std] = self.calculate_std(self.result[Result.Var])

        self.result[Result.F] = self.calculate_f(self.result[Result.MS])

        self.result[Result.P] = self.calculate_p(
            self.result[Result.DF], self.result[Result.F]
        )

        return self.result


[docs]    def calculate_dof(self):
        """Calculate Degrees of freedom."""
        oDoF = self.operators - 1
        pDoF = self.parts - 1
        opDoF = (self.parts - 1) * (self.operators - 1)
        eDof = self.parts * self.operators * (self.measurements - 1)
        totDof = self.parts * self.operators * self.measurements - 1
        return {
            Component.OPERATOR: oDoF,
            Component.PART: pDoF,
            Component.OPERATOR_BY_PART: opDoF,
            Component.MEASUREMENT: eDof,
            Component.TOTAL: totDof,
        }


[docs]    def calculate_squares(self):
        """Calculate Squares."""
        mean = self.calculate_mean()
        tS = (self.data - mean[Component.TOTAL]) ** 2
        oS = (mean[Component.OPERATOR] - mean[Component.TOTAL]) ** 2
        pS = (mean[Component.PART] - mean[Component.TOTAL]) ** 2

        dataE = self.data.reshape(self.operators * self.parts, self.measurements)
        meanMeas = np.repeat(mean[Component.MEASUREMENT], self.measurements)
        meanMeas = meanMeas.reshape(self.operators * self.parts, self.measurements)

        mS = (dataE - meanMeas) ** 2
        return {
            Component.TOTAL: tS,
            Component.OPERATOR: oS,
            Component.PART: pS,
            Component.MEASUREMENT: mS,
        }


[docs]    def calculate_sum_of_deviations(self):
        """Calculate Sum of Deviations."""
        squares = self.calculate_squares()
        SD = dict()
        for key in squares:
            SD[key] = np.sum(squares[key])
        return SD


[docs]    def calculate_ss(self):
        """Calculate Sum of Squares."""
        SS = self.calculate_sum_of_deviations()

        SS[Component.OPERATOR] = self.parts * self.measurements * SS[Component.OPERATOR]
        SS[Component.PART] = self.operators * self.measurements * SS[Component.PART]
        SS[Component.OPERATOR_BY_PART] = SS[Component.TOTAL] - (
            SS[Component.OPERATOR] + SS[Component.PART] + SS[Component.MEASUREMENT]
        )
        return SS


[docs]    def calculate_ms(self, dof, SS):
        """Calculate Mean of Squares."""
        MS = dict()

        for key in SS:
            MS[key] = SS[key] / dof[key]
        return MS


[docs]    def calculate_var(self, MS):
        """Calculate GageRnR Variances."""
        Var = dict()

        Var[Component.MEASUREMENT] = MS[Component.MEASUREMENT]
        Var[Component.OPERATOR_BY_PART] = (
            MS[Component.OPERATOR_BY_PART] - MS[Component.MEASUREMENT]
        ) / self.parts
        Var[Component.OPERATOR] = (
            MS[Component.OPERATOR] - MS[Component.OPERATOR_BY_PART]
        ) / (self.parts * self.measurements)
        Var[Component.PART] = (MS[Component.PART] - MS[Component.OPERATOR_BY_PART]) / (
            self.operators * self.measurements
        )

        for key in Var:
            if Var[key] < 0:
                Var[key] = 0

        Var[Component.TOTAL] = (
            Var[Component.OPERATOR]
            + Var[Component.PART]
            + Var[Component.OPERATOR_BY_PART]
            + Var[Component.MEASUREMENT]
        )

        Var[GageRnR.GRR] = (
            Var[Component.MEASUREMENT]
            + Var[Component.OPERATOR]
            + Var[Component.OPERATOR_BY_PART]
        )

        return Var


[docs]    def calculate_std(self, Var):
        """Calculate GageRnR Standard Deviations."""
        Std = dict()
        for key in Var:
            Std[key] = math.sqrt(Var[key])

        return Std


[docs]    def calculate_f(self, MS):
        """Calculate F-Values."""
        F = dict()

        F[Component.OPERATOR] = MS[Component.OPERATOR] / MS[Component.OPERATOR_BY_PART]

        F[Component.PART] = MS[Component.PART] / MS[Component.OPERATOR_BY_PART]

        F[Component.OPERATOR_BY_PART] = (
            MS[Component.OPERATOR_BY_PART] / MS[Component.MEASUREMENT]
        )

        return F


[docs]    def calculate_p(self, dof, F):
        """Calculate P-Values."""
        P = dict()

        P[Component.OPERATOR] = stats.f.sf(
            F[Component.OPERATOR],
            dof[Component.OPERATOR],
            dof[Component.OPERATOR_BY_PART],
        )

        P[Component.PART] = stats.f.sf(
            F[Component.PART], dof[Component.PART], dof[Component.OPERATOR_BY_PART]
        )

        P[Component.OPERATOR_BY_PART] = stats.f.sf(
            F[Component.OPERATOR_BY_PART],
            dof[Component.OPERATOR_BY_PART],
            dof[Component.MEASUREMENT],
        )
        return P






          

      

      

    

  

    
      
          
            
  Source code for dtale.global_state

import string
import inspect


from six import PY3

try:
    from collections.abc import MutableMapping
except ImportError:
    from collections import MutableMapping


APP_SETTINGS = {
    "theme": "light",
    "pin_menu": False,
    "language": "en",
    "github_fork": False,
    "hide_shutdown": False,
    "max_column_width": None,
    "max_row_height": None,
    "main_title": None,
    "main_title_font": None,
    "query_engine": "python",
    "open_custom_filter_on_startup": False,
    "open_predefined_filters_on_startup": False,
    "hide_drop_rows": False,
}

AUTH_SETTINGS = {
    "active": False,
    "username": None,
    "password": None,
}

CHART_SETTINGS = {
    "scatter_points": 15000,
    "3d_points": 40000,
}


[docs]class DtaleInstance(object):

    _dataset = None
    _dataset_dim = None
    _dtypes = None
    _metadata = None
    _context_variables = None
    _history = None
    _settings = None
    _name = ""

    def __init__(self, data):
        self._data = data

    @property
    def data(self):
        return self._data

    @property
    def name(self):
        return self._name

    @property
    def dataset(self):
        return self._dataset

    @property
    def dataset_dim(self):
        return self._dataset_dim

    @property
    def dtypes(self):
        return self._dtypes

    @property
    def metadata(self):
        return self._metadata

    @property
    def context_variables(self):
        return self._context_variables

    @property
    def history(self):
        return self._history

    @property
    def settings(self):
        return self._settings

    @property
    def is_xarray_dataset(self):
        if self._dataset is not None:
            return True
        return False

    @data.setter
    def data(self, data):
        self._data = data

    @name.setter
    def name(self, name):
        self._name = name

    @dataset.setter
    def dataset(self, dataset):
        self._dataset = dataset

    @dataset_dim.setter
    def dataset_dim(self, dataset_dim):
        self._dataset_dim = dataset_dim

    @dtypes.setter
    def dtypes(self, dtypes):
        self._dtypes = dtypes

    @context_variables.setter
    def context_variables(self, context_variables):
        self._context_variables = context_variables

    @metadata.setter
    def metadata(self, metadata):
        self._metadata = metadata

    @history.setter
    def history(self, history):
        self._history = history

    @settings.setter
    def settings(self, settings):
        self._settings = settings



[docs]class DefaultStore(object):
    def __init__(self):
        self._data_store = dict()
        self._data_names = dict()

    # Use int for data_id for easier sorting
[docs]    def build_data_id(self):
        if len(self._data_store) == 0:
            return 1
        return max(list(map(lambda x: int(x), self._data_store.keys()))) + 1


    # exposing  _data_store for custom data store plugins.
    @property
    def store(self):
        return self._data_store

    @store.setter
    def store(self, new_store):
        self._data_store = new_store

[docs]    def keys(self):
        return list(self._data_store.keys())


[docs]    def items(self):
        return self._data_store.items()


[docs]    def contains(self, key):
        if key is None:
            return False
        return int(key) in self._data_store


    # this should be a property but somehow it stays 0 no matter what.
[docs]    def size(self):
        return len(self._data_store)


[docs]    def get_data_inst(self, data_id):
        # handle non-exist data_id
        if data_id is None or int(data_id) not in self._data_store:
            return DtaleInstance(None)

        # force convert data_id to int
        data_id = int(data_id)
        return self._data_store.get(data_id)


[docs]    def new_data_inst(self, data_id=None):
        if data_id is None:
            data_id = self.build_data_id()
        new_data = DtaleInstance(None)
        data_id = int(data_id)
        self._data_store[data_id] = new_data
        return data_id


[docs]    def get_data(self, data_id):
        return self.get_data_inst(data_id).data


[docs]    def get_data_id_by_name(self, data_name):
        if data_name not in self._data_names:
            return None
        return self._data_names[data_name]


[docs]    def get_dataset(self, data_id):
        return self.get_data_inst(data_id).dataset


[docs]    def get_dataset_dim(self, data_id):
        return self.get_data_inst(data_id).dataset_dim


[docs]    def get_dtypes(self, data_id):
        return self.get_data_inst(data_id).dtypes


[docs]    def get_context_variables(self, data_id):
        return self.get_data_inst(data_id).context_variables


[docs]    def get_history(self, data_id):
        return self.get_data_inst(data_id).history


[docs]    def get_name(self, data_id):
        return self.get_data_inst(data_id).name


[docs]    def get_settings(self, data_id):
        return self.get_data_inst(data_id).settings


[docs]    def get_metadata(self, data_id):
        return self.get_data_inst(data_id).metadata


[docs]    def set_data(self, data_id=None, val=None):
        if data_id is None:
            data_id = self.new_data_inst()
        data_id = int(data_id)
        if data_id not in self._data_store.keys():
            data_id = self.new_data_inst(int(data_id))
        data_inst = self.get_data_inst(data_id)
        data_inst.data = val
        self._data_store[data_id] = data_inst


[docs]    def set_dataset(self, data_id, val):
        data_id = int(data_id)
        data_inst = self.get_data_inst(data_id)
        data_inst.dataset = val
        self._data_store[data_id] = data_inst


[docs]    def set_dataset_dim(self, data_id, val):
        data_id = int(data_id)
        data_inst = self.get_data_inst(data_id)
        data_inst.dataset_dim = val
        self._data_store[data_id] = data_inst


[docs]    def set_dtypes(self, data_id, val):
        data_id = int(data_id)
        data_inst = self.get_data_inst(data_id)
        data_inst.dtypes = val
        self._data_store[data_id] = data_inst


[docs]    def set_name(self, data_id, val):
        if val in [None, ""]:
            return
        if val in self._data_names:
            raise Exception("Name {} already exists!".format(val))
        data_inst = self.get_data_inst(data_id)
        data_id = int(data_id)
        self._data_names[val] = data_id
        data_inst.name = val
        self._data_store[data_id] = data_inst


[docs]    def set_context_variables(self, data_id, val):
        data_id = int(data_id)
        data_inst = self.get_data_inst(data_id)
        data_inst.context_variables = val
        self._data_store[data_id] = data_inst


[docs]    def set_settings(self, data_id, val):
        data_id = int(data_id)
        data_inst = self.get_data_inst(data_id)
        data_inst.settings = val
        self._data_store[data_id] = data_inst


[docs]    def set_metadata(self, data_id, val):
        data_id = int(data_id)
        data_inst = self.get_data_inst(data_id)
        data_inst.metadata = val
        self._data_store[data_id] = data_inst


[docs]    def set_history(self, data_id, val):
        data_id = int(data_id)
        data_inst = self.get_data_inst(data_id)
        data_inst.history = val
        self._data_store[data_id] = data_inst


[docs]    def delete_instance(self, data_id):
        data_id = int(data_id)
        try:
            del self._data_store[data_id]
        except KeyError:
            pass


[docs]    def clear_store(self):
        self._data_store.clear()
        self._data_names.clear()




"""
This block dynamically exports functions from DefaultStore class.
It's here for backward compatibility reasons.
It may trigger linter errors in other py files because functions are not statically exported.
"""
_default_store = DefaultStore()
fn_list = list(
    filter(
        lambda x: not x.startswith("_"),
        [x[0] for x in inspect.getmembers(DefaultStore)],
    )
)
for fn_name in fn_list:
    globals()[fn_name] = getattr(_default_store, fn_name)


# for tests. default_store is always initialized.
[docs]def use_default_store():
    new_store = dict()
    for k, v in _as_dict(_default_store.store).items():
        new_store[int(k)] = v
    _default_store.store.clear()
    _default_store.store = new_store
    pass



[docs]def drop_punctuation(val):
    if PY3:
        return val.translate(str.maketrans(dict.fromkeys(string.punctuation)))
    return val.translate(string.maketrans("", ""), string.punctuation)



[docs]def convert_name_to_url_path(name):
    if name is None:
        return None
    url_name = drop_punctuation(name)
    url_name = url_name.lower()
    return "_".join(url_name.split(" "))



[docs]def get_dtype_info(data_id, col):
    dtypes = get_dtypes(data_id)  # noqa: F821
    return next((c for c in dtypes or [] if c["name"] == col), None)



[docs]def get_app_settings():
    global APP_SETTINGS
    return APP_SETTINGS



[docs]def set_app_settings(settings):
    global APP_SETTINGS

    for prop, val in settings.items():
        APP_SETTINGS[prop] = val



[docs]def get_auth_settings():
    global AUTH_SETTINGS
    return AUTH_SETTINGS



[docs]def set_auth_settings(settings):
    global AUTH_SETTINGS

    for prop, val in settings.items():
        AUTH_SETTINGS[prop] = val



[docs]def get_chart_settings():
    global CHART_SETTINGS
    return CHART_SETTINGS



[docs]def set_chart_settings(settings):
    global CHART_SETTINGS

    for prop, val in settings.items():
        CHART_SETTINGS[prop] = val



[docs]def cleanup(data_id=None):
    if data_id is None:
        _default_store.clear_store()
    else:
        _default_store.delete_instance(data_id)



[docs]def load_flag(data_id, flag_name, default):
    import dtale

    curr_settings = get_settings(data_id) or {}  # noqa: F821
    global_flag = getattr(dtale, flag_name.upper())
    if global_flag != default:
        return global_flag
    return curr_settings.get(flag_name, default)



def _as_dict(store):
    """Return the dict representation of a data store.
    Stores must either be an instance of MutableMapping OR have a to_dict method.

    :param store: data store (dict, redis connection, etc.)
    :return: dict
    """
    return dict(store) if isinstance(store, MutableMapping) else store.to_dict()


[docs]def use_store(store_class, create_store):
    """
    Customize how dtale stores and retrieves global data.
    By default it uses global dictionaries, but this can be problematic if
    there are memory limitations or multiple python processes are running.
    Ex: a web server with multiple workers (processes) for processing requests.

    :param store_class: Class providing an interface to the data store. To be valid, it must:
                        1. Implement get, keys, items clear, __setitem__, __delitem__, __iter__, __len__, __contains__.
                        2. Either be a subclass of MutableMapping or implement the 'to_dict' method.
    :param create_store: Factory function for producing instances of <store_class>.
                         Must take 'name' as the only parameter.
    :return: None
    """

    assert inspect.isclass(store_class), "Must be a class"
    assert all(
        hasattr(store_class, a)
        for a in (
            "get",
            "clear",
            "keys",
            "items",
            "__setitem__",
            "__delitem__",
            "__len__",
            "__contains__",
        )
    ), "Missing required methods"
    assert issubclass(store_class, MutableMapping) or hasattr(
        store_class, "to_dict"
    ), 'Must subclass MutableMapping or implement "to_dict"'

    assert inspect.isfunction(create_store), "Must be a function"
    if PY3:
        assert list(inspect.signature(create_store).parameters) == [
            "name"
        ], 'Must take "name" as the only parameter'
    else:
        assert inspect.getargspec(create_store).args == [
            "name"
        ], 'Must take "name" as the only parameter'

    def convert(old_store, name):
        """Convert a data store to the new type
        :param old_store: old data store
        :param name: name associated with this data store
        :return: new data store
        """
        new_store = create_store(name)
        assert isinstance(new_store, store_class)
        new_store.clear()
        for k, v in _as_dict(old_store).items():
            new_store[k] = v
        old_store.clear()
        return new_store

    _default_store.store = convert(_default_store.store, "default_store")



[docs]def use_shelve_store(directory):
    """
    Configure dtale to use python's standard 'shelve' library for a persistent global data store.

    :param directory: directory that the shelve db files will be stored in
    :type directory: str
    :return: None
    """
    import shelve
    import time
    from os.path import join
    from threading import Thread

    class DtaleShelf(object):
        """Interface allowing dtale to use 'shelf' databases for global data storage."""

        def __init__(self, filename):
            self.filename = filename
            self.db = shelve.open(self.filename, flag="c", writeback=True)
            # super hacky autosave
            t = Thread(target=self.save_db)
            t.daemon = True
            t.start()

        def get(self, key):
            # using str here because shelve doesn't support int keys
            key = str(key)
            return self.db.get(key)

        def __setitem__(self, key, value):
            key = str(key)
            self.db[key] = value
            self.db.sync()

        def __delitem__(self, key):
            key = str(key)
            del self.db[key]
            self.db.sync()

        def __contains__(self, key):
            key = str(key)
            return key in self.db

        def clear(self):
            self.db.clear()
            self.db.sync()

        def to_dict(self):
            return dict(self.db)

        def items(self):
            return self.to_dict().items()

        def keys(self):
            return self.to_dict().keys()

        def __len__(self):
            return len(self.db)

        def save_db(self):
            while True:
                self.db.sync()
                time.sleep(5)

    def create_shelf(name):
        file_path = join(directory, name)
        return DtaleShelf(file_path)

    use_store(DtaleShelf, create_shelf)



[docs]def use_redis_store(directory, *args, **kwargs):
    """Configure dtale to use redis for the global data store. Useful for web servers.

    :param db_folder: folder that db files will be stored in
    :type db_folder: str
    :param args: All other arguments supported by the redislite.Redis() class
    :param kwargs: All other keyword arguments supported by the redislite.Redis() class
    :return: None
    """
    import pickle
    from os.path import join

    try:
        from redislite import Redis
    except ImportError:
        raise Exception("redislite must be installed")

    class DtaleRedis(Redis):
        """Wrapper class around Redis() to make it work as a global data store in dtale."""

        def get(self, name, *args, **kwargs):
            value = super(DtaleRedis, self).get(name, *args, **kwargs)
            if value is not None:
                return pickle.loads(value)

        def keys(self):
            return [int(k) for k in super(DtaleRedis, self).keys()]

        def set(self, name, value, *args, **kwargs):
            value = pickle.dumps(value)
            return super(DtaleRedis, self).set(name, value, *args, **kwargs)

        def clear(self):
            self.flushdb()

        def to_dict(self):
            return {
                k.decode("utf-8"): self.get(k) for k in super(DtaleRedis, self).keys()
            }

        def items(self):
            return self.to_dict().items()

        def __len__(self):
            return len(self.keys())

    def create_redis(name):
        file_path = join(directory, name + ".db")
        return DtaleRedis(file_path, *args, **kwargs)

    use_store(DtaleRedis, create_redis)





          

      

      

    

  

    
      
          
            
  Source code for dtale.predefined_filters

import inspect

from six import PY3

PREDEFINED_FILTERS = []


[docs]class PredefinedFilter(object):
    def __init__(
        self,
        name=None,
        description=None,
        handler=None,
        column=None,
        input_type=None,
        default=None,
        active=True,
    ):
        assert name is not None
        assert column is not None
        assert handler is not None and callable(handler)
        if PY3:
            assert len(inspect.signature(handler).parameters) == 2
        else:
            assert len(inspect.getargspec(handler).args) == 2
        assert input_type is not None
        assert input_type in ["input", "select", "multiselect"]

        self.name = name
        self.description = description
        self.handler = handler
        self.column = column
        self.input_type = input_type
        self.default = default
        self.active = active

[docs]    def asdict(self):
        return {
            "name": self.name,
            "description": self.description,
            "column": self.column,
            "inputType": self.input_type,
            "default": self.default,
            "active": self.active,
        }




[docs]def get_filters():
    global PREDEFINED_FILTERS

    return PREDEFINED_FILTERS



[docs]def set_filters(filters):
    global PREDEFINED_FILTERS

    PREDEFINED_FILTERS = [PredefinedFilter(**filter_spec) for filter_spec in filters]



[docs]def add_filters(filters):
    global PREDEFINED_FILTERS

    valid_filters = []
    for filter_spec in filters:
        new_filter = PredefinedFilter(**filter_spec)
        if next(
            (
                curr_filter
                for curr_filter in PREDEFINED_FILTERS
                if curr_filter.name == new_filter.name
            ),
            None,
        ):
            raise ValueError(
                "A predefined_filters filter already exists for {}".format(
                    new_filter.name
                )
            )
        valid_filters.append(new_filter)
    PREDEFINED_FILTERS += valid_filters



[docs]def init_filters():
    global PREDEFINED_FILTERS

    return {
        f.name: dict(value=f.default, active=f.active)
        if f.default is not None
        else dict(active=f.active)
        for f in PREDEFINED_FILTERS
    }





          

      

      

    

  

    
      
          
            
  Source code for dtale.query

import pandas as pd
from pkg_resources import parse_version

import dtale.global_state as global_state

from dtale.utils import get_bool_arg


[docs]def build_col_key(col):
    # Use backticks for pandas >= 0.25 to handle column names with spaces or protected words
    return "`{}`".format(col)



[docs]def build_query(data_id, query=None):
    curr_settings = global_state.get_settings(data_id) or {}
    return inner_build_query(curr_settings, query)



[docs]def inner_build_query(settings, query=None):
    query_segs = []
    for p in ["columnFilters", "outlierFilters"]:
        curr_filters = settings.get(p) or {}
        for col, filter_cfg in curr_filters.items():
            query_segs.append(filter_cfg["query"])
    if query not in [None, ""]:
        query_segs.append(query)
    joined_query_segs = " and ".join(query_segs)
    if joined_query_segs and settings.get("invertFilter", False):
        joined_query_segs = "~({})".format(joined_query_segs)
    return joined_query_segs



[docs]def run_query(
    df, query, context_vars=None, ignore_empty=False, pct=100, pct_type="random"
):
    """
    Utility function for running :func:`pandas:pandas.DataFrame.query` . This function contains extra logic to
    handle when column names contain special characters.  Looks like pandas will be handling this in a future
    version: https://github.com/pandas-dev/pandas/issues/27017

    The logic to handle these special characters in the meantime is only available in Python 3+

    :param df: input dataframe
    :type df: :class:`pandas:pandas.DataFrame`
    :param query: query string
    :type query: str
    :param context_vars: dictionary of user-defined variables which can be referenced by name in query strings
    :type context_vars: dict, optional
    :param pct: random percentage of dataframe to load
    :type pct: int, optional
    :return: filtered dataframe
    """

    def _load_pct(df):
        if pct is not None and pct < 100:
            if pct_type == "random":
                return df.sample(frac=pct / 100.0)
            records = int(len(df) * (pct / 100.0))
            return df.head(records) if pct_type == "head" else df.tail(records)

        return df

    if (query or "") == "":
        return _load_pct(df)

    is_pandas25 = parse_version(pd.__version__) >= parse_version("0.25.0")
    curr_app_settings = global_state.get_app_settings()
    engine = curr_app_settings.get("query_engine", "python")
    df = df.query(
        query if is_pandas25 else query.replace("`", ""),
        local_dict=context_vars or {},
        engine=engine,
    )

    if not len(df) and not ignore_empty:
        raise Exception('query "{}" found no data, please alter'.format(query))

    return _load_pct(df)



[docs]def handle_predefined(data_id, df=None):
    import dtale.predefined_filters as predefined_filters

    df = global_state.get_data(data_id) if df is None else df
    filters = predefined_filters.get_filters()
    if not filters:
        return df

    curr_settings = global_state.get_settings(data_id) or {}
    filter_values = curr_settings.get("predefinedFilters")
    if not filter_values:
        return df

    for f in filters:
        if f.name in filter_values:
            filter_value = filter_values[f.name]
            if (
                filter_value.get("active", True)
                and filter_value.get("value") is not None
            ):
                df = f.handler(df, filter_value["value"])
    return df



[docs]def load_filterable_data(data_id, req, query=None):
    filtered = get_bool_arg(req, "filtered")
    curr_settings = global_state.get_settings(data_id) or {}
    if filtered:
        final_query = query or build_query(data_id, curr_settings.get("query"))
        return run_query(
            handle_predefined(data_id),
            final_query,
            global_state.get_context_variables(data_id),
            ignore_empty=True,
        )
    return global_state.get_data(data_id)





          

      

      

    

  

    
      
          
            
  Source code for dtale.translations

import json
import os as _os

import dtale.global_state as global_state

_basepath = _os.path.dirname(__file__)
_languages = {}
for filename in _os.listdir(_basepath):
    lang, ext = _os.path.splitext(filename)
    if ext == ".json":
        filepath = _os.path.abspath(_os.path.join(_basepath, filename))
        with open(filepath) as f:
            _languages[lang] = json.load(f)


[docs]def text(key):
    curr_lang = global_state.get_app_settings()["language"]
    return _languages.get(curr_lang, {}).get(key) or key





          

      

      

    

  

    
      
          
            
  Source code for dtale.utils

from __future__ import division

import decimal
import json
import os
import socket
import sys
import time
import traceback
from builtins import map, object
from logging import getLogger

from flask import jsonify as _jsonify

import numpy as np
import pandas as pd
from pkg_resources import parse_version
from past.utils import old_div
from six import StringIO

logger = getLogger(__name__)


[docs]def running_with_pytest():
    """
    Checks to see if D-Tale has been initiated from test

    :return: `True` if executed from test, `False` otherwise
    :rtype: bool
    """
    return hasattr(sys, "_called_from_test")



[docs]def running_with_flask_debug():
    """
    Checks to see if D-Tale has been initiated from Flask

    :return: `True` if executed from test, `False` otherwise
    :rtype: bool
    """
    return os.environ.get("WERKZEUG_RUN_MAIN") == "true"



[docs]def get_host(host=None):
    """
    Returns host input if it exists otherwise the output of :func:`python:socket.gethostname`

    :param host: hostname, can start with 'http://', 'https://' or just the hostname itself
    :type host: str, optional
    :return: str
    """

    def is_valid_host(host):
        try:
            socket.gethostbyname(host.split("://")[-1])
            return True
        except BaseException:
            return False

    if host is None:
        socket_host = socket.gethostname()
        if is_valid_host(socket_host):
            return socket_host
        return "localhost"
    if is_valid_host(host):
        return host
    raise Exception("Hostname ({}) is not recognized".format(host))



[docs]def build_url(port, host):
    """
    Returns full url combining host(if not specified will use the output of :func:`python:socket.gethostname`) & port

    :param port: integer string for the port to be used by the :class:`flask:flask.Flask` process
    :type port: str
    :param host: hostname, can start with 'http://', 'https://' or just the hostname itself
    :type host: str, optional
    :return: str
    """
    final_port = ":{}".format(port) if port is not None else ""
    if (host or "").startswith("http"):
        return "{}{}".format(host, final_port)
    return "http://{}{}".format(host, final_port)



[docs]def build_shutdown_url(base):
    """
    Builds the shutdown endpoint for the specified port

    :param port: integer string for a D-Tale process's port
    :type port: str
    :return: URL string of the shutdown endpoint for the current server and port passed
    """
    return "{}/shutdown".format(base)



[docs]def get_str_arg(r, name, default=None):
    """
    Retrieve argument from :attr:`flask:flask.request` and convert to string

    :param r: :attr:`flask:flask.request`
    :param name: argument name
    :type: str
    :param default: default value if parameter is non-existent, defaults to None
    :return: string argument value
    """
    val = r.args.get(name)
    if val is None or val == "":
        return default
    else:
        try:
            return str(val)
        except BaseException:
            return default



[docs]def get_json_arg(r, name, default=None):
    """
    Retrieve argument from :attr:`flask:flask.request` and parse JSON to python data structure

    :param r: :attr:`flask:flask.request`
    :param name: argument name
    :type: str
    :param default: default value if parameter is non-existent, defaults to None
    :return: parsed JSON
    """
    val = r.args.get(name)
    if val is None or val == "":
        return default
    else:
        return json.loads(val)



[docs]def get_int_arg(r, name, default=None):
    """
    Retrieve argument from :attr:`flask:flask.request` and convert to integer

    :param r: :attr:`flask:flask.request`
    :param name: argument name
    :type: str
    :param default: default value if parameter is non-existent, defaults to None
    :return: integer argument value
    """
    val = r.args.get(name)
    if val is None or val == "":
        return default
    else:
        try:
            return int(val)
        except BaseException:
            return default



[docs]def get_float_arg(r, name, default=None):
    """
    Retrieve argument from :attr:`flask:flask.request` and convert to float

    :param r: :attr:`flask:flask.request`
    :param name: argument name
    :type: str
    :param default: default value if parameter is non-existent, defaults to None
    :return: float argument value
    """
    val = r.args.get(name)
    if val is None or val == "":
        return default
    else:
        try:
            return float(val)
        except BaseException:
            return default



[docs]def get_bool_arg(r, name):
    """
    Retrieve argument from :attr:`flask:flask.request` and convert to boolean

    :param r: :attr:`flask:flask.request`
    :param name: argument name
    :type: str
    :return: `True` if lowercase value equals 'true', `False` otherwise
    """
    return r.args.get(name, "false").lower() == "true"



[docs]def json_string(x, nan_display="", **kwargs):
    """
    convert value to string to be used within JSON output

    If a :class:`python.UnicodeEncodeError` occurs then :func:`python:str.encode` will be called on input

    :param x: value to be converted to string
    :param nan_display: if `x` is :attr:`numpy:numpy.nan` then return this value
    :return: string value
    :rtype: str
    """
    if pd.isnull(x):
        return nan_display
    if x or x in ["", False, 0, pd.Timedelta(0)]:
        try:
            return str(x)
        except UnicodeEncodeError:
            return x.encode("utf-8")
        except BaseException as ex:
            logger.exception(ex)
    return nan_display



[docs]def json_int(x, nan_display="", as_string=False, fmt="{:,d}"):
    """
    Convert value to integer to be used within JSON output

    :param x: value to be converted to integer
    :param nan_display: if `x` is :attr:`numpy:numpy.nan` then return this value
    :param as_string: return integer as a formatted string (EX: 1,000,000)
    :return: integer value
    :rtype: int
    """
    try:
        if not np.isnan(x) and not np.isinf(x):
            return fmt.format(int(x)) if as_string else int(x)
        return nan_display
    except BaseException:
        return nan_display



# hack to solve issues with formatting floats with a precision more than 4 decimal points
# https://stackoverflow.com/questions/38847690/convert-float-to-string-without-scientific-notation-and-false-precision
DECIMAL_CTX = decimal.Context()
DECIMAL_CTX.prec = 20


[docs]def json_float(x, precision=2, nan_display="nan", inf_display="inf", as_string=False):
    """
    Convert value to float to be used within JSON output

    :param x: value to be converted to integer
    :param precision: precision of float to be returned
    :param nan_display: if `x` is :attr:`numpy:numpy.nan` then return this value
    :param inf_display: if `x` is :attr:`numpy:numpy.inf` then return this value
    :param as_string: return float as a formatted string (EX: 1,234.5643)
    :return: float value
    :rtype: float
    """
    try:
        if np.isinf(x):
            return inf_display
        if not np.isnan(x):
            output = float(round(x, precision))
            if as_string:
                str_output = format(
                    DECIMAL_CTX.create_decimal(repr(x)), ",.{}f".format(str(precision))
                )
                # drop trailing zeroes off & trailing decimal points if necessary
                return str_output.rstrip("0").rstrip(".")
            return output
        return nan_display
    except BaseException:
        return nan_display



[docs]def json_date(x, fmt="%Y-%m-%d %H:%M:%S.%f", nan_display="", **kwargs):
    """
    Convert value to date string to be used within JSON output

    :param x: value to be converted to date string
    :param fmt: the data string formatting to be applied
    :param nan_display: if `x` is :attr:`numpy:numpy.nan` then return this value
    :return: date string value
    :rtype: str (YYYY-MM-DD)
    """
    try:
        # calling unique on a pandas datetime column returns numpy datetime64
        output = (pd.Timestamp(x) if isinstance(x, np.datetime64) else x).strftime(fmt)
        empty_microseconds = ".000000"
        if output.endswith(empty_microseconds):
            output = output[: -1 * len(empty_microseconds)]
        empty_time = " 00:00:00"
        if output.endswith(empty_time):
            return output[: -1 * len(empty_time)]
        return output
    except BaseException:
        return nan_display



[docs]def json_timestamp(x, nan_display="", **kwargs):
    """
    Convert value to timestamp (milliseconds) to be used within JSON output
    :param x: value to be converted to milliseconds
    :param nan_display: if `x` is :attr:`numpy:numpy.nan` then return this value
    :return: millisecond value
    :rtype: bigint
    """
    try:
        output = pd.Timestamp(x) if isinstance(x, np.datetime64) else x
        output = int(
            (time.mktime(output.timetuple()) + (old_div(output.microsecond, 1000000.0)))
            * 1000
        )
        return str(output) if kwargs.get("as_string", False) else output
    except BaseException:
        return nan_display



[docs]class JSONFormatter(object):
    """
    Class for formatting dictionaries and lists of dictionaries into JSON compliant data

    :Example:

        >>> nan_display = 'nan'
        >>> f = JSONFormatter(nan_display)
        >>> f.add_int(1, 'a')
        >>> f.add_float(2, 'b')
        >>> f.add_string(3, 'c')
        >>> jsonify(f.format_dicts([dict(a=1, b=2.0, c='c')]))
    """

    def __init__(self, nan_display="", as_string=False):
        self.fmts = []
        self.nan_display = nan_display
        self.as_string = as_string

[docs]    def add_string(self, idx, name=None):
        def f(x, nan_display):
            return json_string(x, nan_display=nan_display)

        self.fmts.append([idx, name, f])


[docs]    def add_int(self, idx, name=None, as_string=False):
        def f(x, nan_display):
            return json_int(
                x, nan_display=nan_display, as_string=as_string or self.as_string
            )

        self.fmts.append([idx, name, f])


[docs]    def add_float(self, idx, name=None, precision=6, as_string=False):
        def f(x, nan_display):
            return json_float(
                x,
                precision,
                nan_display=nan_display,
                as_string=as_string or self.as_string,
            )

        self.fmts.append([idx, name, f])


[docs]    def add_timestamp(self, idx, name=None, as_string=False):
        def f(x, nan_display):
            return json_timestamp(
                x, nan_display=nan_display, as_string=as_string or self.as_string
            )

        self.fmts.append([idx, name, f])


[docs]    def add_date(self, idx, name=None, fmt="%Y-%m-%d %H:%M:%S.%f"):
        def f(x, nan_display):
            return json_date(x, fmt=fmt, nan_display=nan_display)

        self.fmts.append([idx, name, f])


[docs]    def add_json(self, idx, name=None):
        def f(x, nan_display):
            if x is None or pd.isnull(x):
                return None
            return x

        self.fmts.append([idx, name, f])


[docs]    def format_dict(self, lst):
        return {
            name: f(lst[idx], nan_display=self.nan_display)
            for idx, name, f in self.fmts
        }


[docs]    def format_dicts(self, lsts):
        return list(map(self.format_dict, lsts))


[docs]    def format_lists(self, df):
        return {
            name: [f(v, nan_display=self.nan_display) for v in df[name].values]
            for _idx, name, f in self.fmts
            if name in df.columns
        }


[docs]    def format_df(self, df):
        formatters = {col: f for _idx, col, f in self.fmts}
        cols = [col for col in df.columns if col in formatters]
        return pd.concat(
            [
                apply(
                    df[col], lambda v: formatters[col](v, nan_display=self.nan_display)
                )
                for col in cols
            ],
            axis=1,
        )




[docs]def classify_type(type_name):
    """

    :param type_name: string label for value from :meth:`pandas:pandas.DataFrame.dtypes`
    :return: shortened string label for dtype
        S = str
        B = bool
        F = float
        I = int
        D = timestamp or datetime
        TD = timedelta
    :rtype: str
    """
    lower_type_name = (type_name or "").lower()
    if lower_type_name.startswith("str"):
        return "S"
    if lower_type_name.startswith("bool"):
        return "B"
    if lower_type_name.startswith("float"):
        return "F"
    if lower_type_name.startswith("int"):
        return "I"
    if any([t for t in ["timestamp", "datetime"] if lower_type_name.startswith(t)]):
        return "D"
    if lower_type_name.startswith("timedelta"):
        return "TD"
    return "S"



[docs]def retrieve_grid_params(req, props=None):
    """
    Pull out grid parameters from :attr:`flask:flask.request` arguments and return as a `dict`

    :param req: :attr:`flask:flask.request`
    :param props: argument names
    :type props: list
    :return: dictionary of argument/value pairs
    :rtype: dict
    """
    params = dict()
    params["sort_column"] = get_str_arg(req, "sortColumn")
    params["sort_direction"] = get_str_arg(req, "sortDirection")
    sort = get_str_arg(req, "sort")
    if sort:
        params["sort"] = json.loads(sort)
    return params



[docs]def sort_df_for_grid(df, params):
    """
    Sort dataframe based on 'sort' property in parameter dictionary. Sort
    configuration is of the following shape:
    {
        sort: [
            [col1, ASC],
            [col2, DESC],
            ...
        ]
    }

    :param df: dataframe
    :type df: :class:`pandas:pandas.DataFrame`
    :param params: arguments from :attr:`flask:flask.request`
    :type params: dict
    :return: sorted dataframe
    :rtype: :class:`pandas:pandas.DataFrame`
    """
    if "sort" in params:
        cols, dirs = [], []
        for col, dir in params["sort"]:
            cols.append(col)
            dirs.append(dir == "ASC")
        return df.sort_values(cols, ascending=dirs)
    return df.sort_index()



[docs]def find_dtype(s):
    """
    Helper function to determine the dtype of a :class:`pandas:pandas.Series`
    """
    if s.dtype.name == "object":
        return pd.api.types.infer_dtype(s, skipna=True)
    else:
        return s.dtype.name



[docs]def get_dtypes(df):
    """
    Build dictionary of column/dtype name pairs from :class:`pandas:pandas.DataFrame`
    """

    def _load():
        for col in df.columns:
            yield col, find_dtype(df[col])

    return dict(list(_load()))



[docs]def coord_type(s):
    if classify_type(find_dtype(s)) not in ["F", "I"]:
        return None
    is_pandas_1_3 = parse_version(pd.__version__) >= parse_version("1.3.0")
    inclusive = "both" if is_pandas_1_3 else True
    if "lat" in s.name.lower():
        return (
            None if (~s.dropna().between(-90, 90, inclusive=inclusive)).sum() else "lat"
        )
    if "lon" in s.name.lower():
        return (
            None
            if (~s.dropna().between(-180, 180, inclusive=inclusive)).sum()
            else "lon"
        )
    return None



[docs]def grid_columns(df):
    """
    Build list of {name, dtype} dictionaries for columns in :class:`pandas:pandas.DataFrame`
    """
    data_type_info = get_dtypes(df)
    return [dict(name=c, dtype=data_type_info[c]) for c in df.columns]



DF_MAPPINGS = {
    "I": lambda f, i, c: f.add_int(i, c),
    "D": lambda f, i, c: f.add_date(i, c),
    "F": lambda f, i, c: f.add_float(i, c),
    "S": lambda f, i, c: f.add_string(i, c),
}


[docs]def find_dtype_formatter(dtype, overrides=None):
    type_classification = classify_type(dtype)
    if type_classification in (overrides or {}):
        return overrides[type_classification]
    if type_classification == "I":
        return json_int
    if type_classification == "D":
        return json_date
    if type_classification == "F":
        return json_float
    return json_string



[docs]def grid_formatter(col_types, nan_display="", overrides=None, as_string=False):
    """
    Build :class:`dtale.utils.JSONFormatter` from :class:`pandas:pandas.DataFrame`
    """
    f = JSONFormatter(nan_display, as_string=as_string)
    mappings = dict_merge(DF_MAPPINGS, overrides or {})
    for i, ct in enumerate(col_types, 1):
        c, dtype = map(ct.get, ["name", "dtype"])
        type_classification = classify_type(dtype)
        mappings.get(type_classification, DF_MAPPINGS["S"])(f, i, c)
    return f



[docs]def format_grid(df, overrides=None):
    """
    Translate :class:`pandas:pandas.DataFrame` to well-formed JSON.  Structure is as follows:
    {
        results: [
            {col1: val1_row1,...,colN: valN_row1},
            ...,
            {col1: val1_rowN,...,colN: valN_rowN},
        ],
        columns: [
            {name: col1, dtype: int},
            ...,
            {name: colN, dtype: float},
        ]
    }

    :param df: dataframe
    :type df: :class:`pandas:pandas.DataFrame`
    :return: JSON
    """
    col_types = grid_columns(df)
    f = grid_formatter(col_types, overrides=overrides)
    return {"results": f.format_dicts(df.itertuples()), "columns": col_types}



[docs]def handle_error(error_info):
    """
    Boilerplate exception messaging
    """
    logger.exception(
        "Exception occurred while processing request: {}".format(
            error_info.get("error")
        )
    )



[docs]def jsonify(return_data={}, **kwargs):
    """
    Overriding Flask's jsonify method to account for extra error handling

    :param return_data: dictionary of data to be passed to :meth:`flask:flask.jsonify`
    :param kwargs: Optional keyword arguments merged into return_data
    :return: output of :meth:`flask:flask.jsonify`
    """
    if isinstance(return_data, dict) and return_data.get("error"):
        handle_error(return_data)
        return _jsonify(
            dict_merge(dict(success=False), dict_merge(kwargs, return_data))
        )
    if len(kwargs):
        return _jsonify(dict_merge(kwargs, return_data))
    return _jsonify(return_data)



[docs]class ChartBuildingError(Exception):
    """
    Exception for signalling there was an issue constructing the data for your chart.
    """

    def __init__(self, error, details=None):
        super(ChartBuildingError, self).__init__("Chart Error")
        self.error = error
        self.details = details



[docs]def jsonify_error(e):
    tb = traceback.format_exc()
    if isinstance(e, ChartBuildingError):
        if e.details:
            tb = e.details
        e = e.error
    return jsonify(dict(error=str(e), traceback=str(tb)))



[docs]def find_selected_column(data, col):
    """
    In case we come across a series which after reset_index()
    it's columns are [date, security_id, values]
    in which case we want the last column

    :param data: dataframe
    :type data: :class:`pandas:pandas.DataFrame`
    :param col: column name
    :type col: str
    :return: column name if it exists within the dataframe's columns, the last column within the dataframe otherwise
    :rtype: str
    """

    return col if col in data.columns else data.columns[-1]



[docs]def make_list(vals):
    """
    Convert a value that is optionally list or scalar
    into a list
    """
    if vals is None:
        return []
    elif isinstance(vals, (list, tuple)):
        return vals
    return [vals]



[docs]def dict_merge(d1, d2, *args):
    """
    Merges two dictionaries.  Items of the second dictionary will
    replace items of the first dictionary if there are any overlaps.
    Either dictionary can be None.  An empty dictionary {} will be
    returned if both dictionaries are None.

    :param d1: First dictionary can be None
    :type d1: dict
    :param d2: Second dictionary can be None
    :type d1: dict
    :return: new dictionary with the contents of d2 overlaying the contents of d1
    :rtype: dict
    """

    def _dict_merge(d11, d12):
        if not d11:
            return d12 or {}
        elif not d12:
            return d11 or {}
        return dict(list(d11.items()) + list(d12.items()))

    ret = _dict_merge(d1, d2)
    for d in args:
        ret = _dict_merge(ret, d)
    return ret



[docs]def flatten_lists(lists):
    """
    Take an iterable containing iterables and flatten them into one list.
        - [[1], [2], [3, 4]] => [1, 2, 3, 4]
    """
    return [item for sublist in lists for item in sublist]



[docs]def divide_chunks(lst, n):
    """
    Break list input 'l' up into smaller lists of size 'n'
    """
    # looping till length l
    for i in range(0, len(lst), n):
        yield lst[i : i + n]



[docs]class DuplicateDataError(Exception):
    """
    Exception for signalling that similar data is trying to be loaded to D-Tale again.  Is this correct?
    """

    def __init__(self, data_id):
        super(DuplicateDataError, self).__init__("Duplicate Data")
        self.data_id = data_id



[docs]def triple_quote(val):
    return '"""{}"""'.format(val)



[docs]def export_to_csv_buffer(data, tsv=False):
    kwargs = dict(encoding="utf-8", index=False)
    if tsv:
        kwargs["sep"] = "\t"
    csv_buffer = StringIO()
    data.to_csv(csv_buffer, **kwargs)
    csv_buffer.seek(0)
    return csv_buffer



[docs]def is_app_root_defined(app_root):
    return app_root is not None and app_root != "/"



[docs]def fix_url_path(path):
    while "//" in path:
        path = path.replace("//", "/")
    return path



[docs]def apply(df, func, *args, **kwargs):
    try:
        import swifter  # noqa: F401

        return df.swifter.progress_bar(False).apply(func, *args, **kwargs)
    except ImportError:
        return df.apply(func, *args, **kwargs)



[docs]def optimize_df(df):
    for col in df.select_dtypes(include=["object"]):
        num_unique_values = len(df[col].unique())
        num_total_values = len(df[col])
        if num_unique_values / num_total_values < 0.5:
            df[col] = df[col].astype("category")
    return df





          

      

      

    

  

    
      
          
            
  Source code for dtale.views

# coding=utf-8
from __future__ import absolute_import, division

import os
import time
from builtins import map, range, str, zip
from functools import wraps
from logging import getLogger

from flask import (
    current_app,
    json,
    make_response,
    redirect,
    render_template,
    request,
    Response,
)
import matplotlib

# flake8: NOQA
matplotlib.use("agg")

import missingno as msno
import networkx as nx
import numpy as np
import pandas as pd
import platform
import requests
import scipy.stats as sts
import xarray as xr
from matplotlib.backends.backend_agg import FigureCanvasAgg as FigureCanvas
from six import BytesIO, string_types, StringIO

import dtale.correlations as correlations
import dtale.datasets as datasets
import dtale.env_util as env_util
import dtale.gage_rnr as gage_rnr
import dtale.global_state as global_state
import dtale.predefined_filters as predefined_filters
from dtale import dtale
from dtale.charts.utils import build_base_chart, build_formatters, CHART_POINTS_LIMIT
from dtale.cli.clickutils import retrieve_meta_info_and_version
from dtale.column_analysis import ColumnAnalysis
from dtale.column_builders import ColumnBuilder, printable
from dtale.column_filters import ColumnFilter
from dtale.column_replacements import ColumnReplacement
from dtale.combine_data import CombineData
from dtale.describe import load_describe
from dtale.duplicate_checks import DuplicateCheck
from dtale.dash_application.charts import (
    build_raw_chart,
    chart_url_params,
    chart_url_querystring,
    export_chart,
    export_png,
    export_chart_data,
    url_encode_func,
)
from dtale.data_reshapers import DataReshaper
from dtale.code_export import build_code_export
from dtale.query import (
    build_col_key,
    build_query,
    handle_predefined,
    inner_build_query,
    load_filterable_data,
    run_query,
)
from dtale.utils import (
    DuplicateDataError,
    apply,
    build_shutdown_url,
    build_url,
    classify_type,
    coord_type,
    dict_merge,
    divide_chunks,
    export_to_csv_buffer,
    find_dtype,
    find_dtype_formatter,
    format_grid,
    get_bool_arg,
    get_dtypes,
    get_int_arg,
    get_json_arg,
    get_str_arg,
    grid_columns,
    grid_formatter,
    json_date,
    json_float,
    json_int,
    json_timestamp,
    jsonify,
    jsonify_error,
    make_list,
    retrieve_grid_params,
    running_with_flask_debug,
    running_with_pytest,
    sort_df_for_grid,
    optimize_df,
)
from dtale.translations import text

logger = getLogger(__name__)
IDX_COL = str("dtale_index")


[docs]def exception_decorator(func):
    @wraps(func)
    def _handle_exceptions(*args, **kwargs):
        try:
            return func(*args, **kwargs)
        except BaseException as e:
            return jsonify_error(e)

    return _handle_exceptions



[docs]class NoDataLoadedException(Exception):
    """Container class for any scenario where no data has been loaded into D-Tale.

    This will usually force the user to load data using the CSV/TSV loader UI.
    """



[docs]def head_endpoint(popup_type=None):
    data_keys = global_state.keys()
    if not len(data_keys):
        return "popup/upload"
    head_id = sorted(data_keys)[0]
    if popup_type:
        return "popup/{}/{}".format(popup_type, head_id)
    return "main/{}".format(head_id)



[docs]def in_ipython_frontend():
    """
    Helper function which is variation of :meth:`pandas:pandas.io.formats.console.in_ipython_frontend` which
    checks to see if we are inside an IPython zmq frontend

    :return: `True` if D-Tale is being invoked within ipython notebook, `False` otherwise
    """
    try:
        from IPython import get_ipython

        ip = get_ipython()
        return "zmq" in str(type(ip)).lower()
    except BaseException:
        pass
    return False



[docs]def kill(base):
    """
    This function fires a request to this instance's 'shutdown' route to kill it

    """
    requests.get(build_shutdown_url(base))



[docs]def is_up(base):
    """
    This function checks to see if instance's :mod:`flask:flask.Flask` process is up by hitting 'health' route.

    Using `verify=False` will allow us to validate instances being served up over SSL

    :return: `True` if :mod:`flask:flask.Flask` process is up and running, `False` otherwise
    """
    try:
        return requests.get("{}/health".format(base), verify=False, timeout=10).ok
    except BaseException:
        return False



[docs]class DtaleData(object):
    """
    Wrapper class to abstract the global state of a D-Tale process while allowing
    a user to programatically interact with a running D-Tale instance

    :param data_id: integer string identifier for a D-Tale process's data
    :type data_id: str
    :param url: endpoint for instances :class:`flask:flask.Flask` process
    :type url: str

    Attributes:
        _data_id            data identifier
        _url                :class:`flask:flask.Flask` endpoint
        _notebook_handle    reference to the most recent :class:`ipython:IPython.display.DisplayHandle` created

    :Example:

        >>> import dtale
        >>> import pandas as pd
        >>> df = pd.DataFrame([dict(a=1,b=2,c=3)])
        >>> d = dtale.show(df)
        >>> tmp = d.data.copy()
        >>> tmp['d'] = 4
        >>> d.data = tmp
        >>> d.kill()
    """

    def __init__(self, data_id, url):
        if data_id is not None:
            data_id = int(data_id)
        self._data_id = data_id
        self._url = url
        self._main_url = self.build_main_url()
        self._notebook_handle = None
        self.started_with_open_browser = False

[docs]    def build_main_url(self, data_id=None):
        return "{}/dtale/main/{}".format(self._url, self._data_id)


    @property
    def data(self):
        """
        Property which is a reference to the globally stored data associated with this instance

        """
        return global_state.get_data(self._data_id)

    @data.setter
    def data(self, data):
        """
        Setter which will go through all standard formatting to make sure changes will be handled correctly by D-Tale

        """
        startup(self._url, data=data, data_id=self._data_id)

[docs]    def main_url(self):
        """
        Helper function creating main :class:`flask:flask.Flask` route using instance's url & data_id
        :return: str
        """
        if in_ipython_frontend():
            print(self._main_url)
            return None
        return self._main_url


[docs]    def kill(self):
        """Helper function to pass instance's endpoint to :meth:`dtale.views.kill`"""
        kill_url = self._url
        if in_ipython_frontend() and not kill_url.startswith("http"):
            from dtale.app import ACTIVE_PORT, ACTIVE_HOST

            kill_url = build_url(ACTIVE_PORT, ACTIVE_HOST)
        kill(kill_url)


[docs]    def cleanup(self):
        """Helper function to clean up data associated with this instance from global state."""
        global_state.cleanup(self._data_id)


[docs]    def update_settings(self, **updates):
        """
        Helper function for updating instance-specific settings. For example:
        * allow_cell_edits - whether cells can be edited
        * locked - which columns are locked to the left of the grid
        * custom_formats - display formatting for specific columns
        * range_highlights - specify background colors for ranges of values in the grid
        """
        name_updates = dict(
            range_highlights="rangeHighlight", column_formats="columnFormats"
        )
        settings = {name_updates.get(k, k): v for k, v in updates.items()}
        _update_settings(self._data_id, settings)


[docs]    def get_settings(self):
        """Helper function for retrieving any instance-specific settings."""
        return global_state.get_settings(self._data_id) or {}


[docs]    def open_browser(self):
        """
        This function uses the :mod:`python:webbrowser` library to try and automatically open server's default browser
        to this D-Tale instance
        """
        env_util.open_browser(self._main_url)


[docs]    def is_up(self):
        """
        Helper function to pass instance's endpoint to :meth:`dtale.views.is_up`
        """
        return is_up(self._url)


    def __str__(self):
        """
        Will try to create an :class:`ipython:IPython.display.IFrame` if being invoked from within ipython notebook
        otherwise simply returns the output of running :meth:`pandas:pandas.DataFrame.__str__` on the data associated
        with this instance

        """
        if in_ipython_frontend():
            if self.started_with_open_browser:
                self.started_with_open_browser = False
                return ""
            self.notebook()
            return ""
        return self.data.__str__()

    def __repr__(self):
        """
        Will try to create an :class:`ipython:IPython.display.IFrame` if being invoked from within ipython notebook
        otherwise simply returns the output of running :meth:`pandas:pandas.DataFrame.__repr__` on the data for
        this instance

        """
        if in_ipython_frontend():
            if self.started_with_open_browser:
                self.started_with_open_browser = False
                return ""
            self.notebook()
            if self._notebook_handle is not None:
                return ""
        return self.main_url()

    def _build_iframe(
        self, route="/dtale/iframe/", params=None, width="100%", height=475
    ):
        """
        Helper function to build an :class:`ipython:IPython.display.IFrame` if that module exists within
        your environment

        :param route: the :class:`flask:flask.Flask` route to hit on D-Tale
        :type route: str, optional
        :param params: properties & values passed as query parameters to the route
        :type params: dict, optional
        :param width: width of the ipython cell
        :type width: str or int, optional
        :param height: height of the ipython cell
        :type height: str or int, optional
        :return: :class:`ipython:IPython.display.IFrame`
        """
        try:
            from IPython.display import IFrame
        except ImportError:
            logger.info("in order to use this function, please install IPython")
            return None
        iframe_url = "{}{}{}".format(self._url, route, self._data_id)
        if params is not None:
            if isinstance(params, string_types):  # has this already been encoded?
                iframe_url = "{}?{}".format(iframe_url, params)
            else:
                iframe_url = "{}?{}".format(iframe_url, url_encode_func()(params))
        return IFrame(iframe_url, width=width, height=height)

[docs]    def notebook(self, route="/dtale/iframe/", params=None, width="100%", height=475):
        """
        Helper function which checks to see if :mod:`flask:flask.Flask` process is up and running and then tries to
        build an :class:`ipython:IPython.display.IFrame` and run :meth:`ipython:IPython.display.display` on it so
        it will be displayed in the ipython notebook which invoked it.

        A reference to the :class:`ipython:IPython.display.DisplayHandle` is stored in _notebook_handle for
        updating if you are running ipython>=5.0

        :param route: the :class:`flask:flask.Flask` route to hit on D-Tale
        :type route: str, optional
        :param params: properties & values passed as query parameters to the route
        :type params: dict, optional
        :param width: width of the ipython cell
        :type width: str or int, optional
        :param height: height of the ipython cell
        :type height: str or int, optional
        """
        try:
            from IPython.display import display
        except ImportError:
            logger.info("in order to use this function, please install IPython")
            return self.data.__repr__()

        retries = 0
        while not self.is_up() and retries < 10:
            time.sleep(0.01)
            retries += 1

        self._notebook_handle = display(
            self._build_iframe(route=route, params=params, width=width, height=height),
            display_id=True,
        )
        if self._notebook_handle is None:
            self._notebook_handle = True


[docs]    def notebook_correlations(self, col1, col2, width="100%", height=475):
        """
        Helper function to build an `ipython:IPython.display.IFrame` pointing at the correlations popup

        :param col1: column on left side of correlation
        :type col1: str
        :param col2: column on right side of correlation
        :type col2: str
        :param width: width of the ipython cell
        :type width: str or int, optional
        :param height: height of the ipython cell
        :type height: str or int, optional
        :return: :class:`ipython:IPython.display.IFrame`
        """
        self.notebook(
            "/dtale/popup/correlations/",
            params=dict(col1=col1, col2=col2),
            width=width,
            height=height,
        )


[docs]    def notebook_charts(
        self,
        chart_type="line",
        query=None,
        x=None,
        y=None,
        z=None,
        group=None,
        agg=None,
        window=None,
        rolling_comp=None,
        barmode=None,
        barsort=None,
        width="100%",
        height=800,
    ):
        """
        Helper function to build an `ipython:IPython.display.IFrame` pointing at the charts popup

        :param chart_type: type of chart, possible options are line|bar|pie|scatter|3d_scatter|surface|heatmap
        :type chart_type: str
        :param query: pandas dataframe query string
        :type query: str, optional
        :param x: column to use for the X-Axis
        :type x: str
        :param y: columns to use for the Y-Axes
        :type y: list of str
        :param z: column to use for the Z-Axis
        :type z: str, optional
        :param group: column(s) to use for grouping
        :type group: list of str or str, optional
        :param agg: specific aggregation that can be applied to y or z axes.  Possible values are: count, first, last,
                    mean, median, min, max, std, var, mad, prod, sum.  This is included in label of axis it is being
                    applied to.
        :type agg: str, optional
        :param window: number of days to include in rolling aggregations
        :type window: int, optional
        :param rolling_comp: computation to use in rolling aggregations
        :type rolling_comp: str, optional
        :param barmode: mode to use for bar chart display. possible values are stack|group(default)|overlay|relative
        :type barmode: str, optional
        :param barsort: axis name to sort the bars in a bar chart by (default is the 'x', but other options are any of
                        columns names used in the 'y' parameter
        :type barsort: str, optional
        :param width: width of the ipython cell
        :type width: str or int, optional
        :param height: height of the ipython cell
        :type height: str or int, optional
        :return: :class:`ipython:IPython.display.IFrame`
        """
        params = dict(
            chart_type=chart_type,
            query=query,
            x=x,
            y=make_list(y),
            z=z,
            group=make_list(group),
            agg=agg,
            window=window,
            rolling_comp=rolling_comp,
            barmode=barmode,
            barsort=barsort,
        )
        self.notebook(
            route="/dtale/charts/",
            params=chart_url_querystring(params),
            width=width,
            height=height,
        )


[docs]    def offline_chart(
        self,
        chart_type=None,
        query=None,
        x=None,
        y=None,
        z=None,
        group=None,
        agg=None,
        window=None,
        rolling_comp=None,
        barmode=None,
        barsort=None,
        yaxis=None,
        filepath=None,
        title=None,
        **kwargs
    ):
        """
        Builds the HTML for a plotly chart figure to saved to a file or output to a jupyter notebook

        :param chart_type: type of chart, possible options are line|bar|pie|scatter|3d_scatter|surface|heatmap
        :type chart_type: str
        :param query: pandas dataframe query string
        :type query: str, optional
        :param x: column to use for the X-Axis
        :type x: str
        :param y: columns to use for the Y-Axes
        :type y: list of str
        :param z: column to use for the Z-Axis
        :type z: str, optional
        :param group: column(s) to use for grouping
        :type group: list of str or str, optional
        :param agg: specific aggregation that can be applied to y or z axes.  Possible values are: count, first, last,
                    mean, median, min, max, std, var, mad, prod, sum.  This is included in label of axis it is being
                    applied to.
        :type agg: str, optional
        :param window: number of days to include in rolling aggregations
        :type window: int, optional
        :param rolling_comp: computation to use in rolling aggregations
        :type rolling_comp: str, optional
        :param barmode: mode to use for bar chart display. possible values are stack|group(default)|overlay|relative
        :type barmode: str, optional
        :param barsort: axis name to sort the bars in a bar chart by (default is the 'x', but other options are any of
                        columns names used in the 'y' parameter
        :type barsort: str, optional
        :param yaxis: dictionary specifying the min/max for each y-axis in your chart
        :type yaxis: dict, optional
        :param filepath: location to save HTML output
        :type filepath: str, optional
        :param title: Title of your chart
        :type title: str, optional
        :param kwargs: optional keyword arguments, here in case invalid arguments are passed to this function
        :type kwargs: dict
        :return: possible outcomes are:
                 - if run within a jupyter notebook and no 'filepath' is specified it will print the resulting HTML
                   within a cell in your notebook
                 - if 'filepath' is specified it will save the chart to the path specified
                 - otherwise it will return the HTML output as a string
        """
        params = dict(
            chart_type=chart_type,
            query=query,
            x=x,
            y=make_list(y),
            z=z,
            group=make_list(group),
            agg=agg,
            window=window,
            rolling_comp=rolling_comp,
            barmode=barmode,
            barsort=barsort,
            yaxis=yaxis,
            title=title,
        )
        params = dict_merge(params, kwargs)

        if filepath is None and in_ipython_frontend():
            from plotly.offline import iplot, init_notebook_mode

            init_notebook_mode(connected=True)
            chart = build_raw_chart(self._data_id, export=True, **params)
            chart.pop(
                "id", None
            )  # for some reason iplot does not like when the 'id' property is populated
            iplot(chart)
            return

        html_str = export_chart(self._data_id, params)
        if filepath is None:
            return html_str

        if not filepath.endswith(".html"):
            filepath = "{}.html".format(filepath)

        with open(filepath, "w") as f:
            f.write(html_str)


[docs]    def adjust_cell_dimensions(self, width="100%", height=350):
        """
        If you are running ipython>=5.0 then this will update the most recent notebook cell you displayed D-Tale in
        for this instance with the height/width properties you have passed in as input

        :param width: width of the ipython cell
        :param height: height of the ipython cell
        """
        if self._notebook_handle is not None and hasattr(
            self._notebook_handle, "update"
        ):
            self._notebook_handle.update(self._build_iframe(width=width, height=height))
        else:
            logger.debug("You must ipython>=5.0 installed to use this functionality")




[docs]def unique_count(s):
    return int(s.dropna().unique().size)



[docs]def dtype_formatter(data, dtypes, data_ranges, prev_dtypes=None):
    """
    Helper function to build formatter for the descriptive information about each column in the dataframe you
    are viewing in D-Tale.  This data is later returned to the browser to help with controlling inputs to functions
    which are heavily tied to specific data types.

    :param data: dataframe
    :type data: :class:`pandas:pandas.DataFrame`
    :param dtypes: column data type
    :type dtypes: dict
    :param data_ranges: dictionary containing minimum and maximum value for column (if applicable)
    :type data_ranges: dict, optional
    :param prev_dtypes: previous column information for syncing updates to pre-existing columns
    :type prev_dtypes: dict, optional
    :return: formatter function which takes column indexes and names
    :rtype: func
    """

    def _formatter(col_index, col):
        visible = True
        dtype = dtypes.get(col)
        if prev_dtypes and col in prev_dtypes:
            visible = prev_dtypes[col].get("visible", True)
        s = data[col]
        dtype_data = dict(
            name=col,
            dtype=dtype,
            index=col_index,
            visible=visible,
            unique_ct=unique_count(s),
            hasMissing=int(s.isnull().sum()),
            hasOutliers=0,
        )
        classification = classify_type(dtype)
        if (
            classification in ["F", "I"] and not s.isnull().all() and col in data_ranges
        ):  # floats/ints
            col_ranges = data_ranges[col]
            if not any((np.isnan(v) or np.isinf(v) for v in col_ranges.values())):
                dtype_data = dict_merge(col_ranges, dtype_data)

            # load outlier information
            o_s, o_e = calc_outlier_range(s)
            if not any((np.isnan(v) or np.isinf(v) for v in [o_s, o_e])):
                dtype_data["hasOutliers"] += int(((s < o_s) | (s > o_e)).sum())
                dtype_data["outlierRange"] = dict(lower=o_s, upper=o_e)
            dtype_data["skew"] = json_float(s.skew())
            dtype_data["kurt"] = json_float(s.kurt())

        if classification in ["F", "I"] and not s.isnull().all():
            # build variance flag
            unique_ct = dtype_data["unique_ct"]
            check1 = (unique_ct / len(data[col])) < 0.1
            check2 = False
            if check1 and unique_ct >= 2:
                val_counts = s.value_counts()
                check2 = (val_counts.values[0] / val_counts.values[1]) > 20
            dtype_data["lowVariance"] = bool(check1 and check2)
            dtype_data["coord"] = coord_type(s)

        if classification in ["D"] and not s.isnull().all():
            timestamps = apply(s, lambda x: json_timestamp(x, np.nan))
            dtype_data["skew"] = json_float(timestamps.skew())
            dtype_data["kurt"] = json_float(timestamps.kurt())

        if classification == "S" and not dtype_data["hasMissing"]:
            if (
                dtype.startswith("category")
                and classify_type(s.dtype.categories.dtype.name) == "S"
            ):
                dtype_data["hasMissing"] += int(
                    (apply(s, lambda x: str(x).strip()) == "").sum()
                )
            else:
                dtype_data["hasMissing"] += int(
                    (s.astype("str").str.strip() == "").sum()
                )

        return dtype_data

    return _formatter



[docs]def calc_data_ranges(data):
    try:
        return data.agg(["min", "max"]).to_dict()
    except ValueError:
        # I've seen when transposing data and data types get combined into one column this exception emerges
        # when calling 'agg' on the new data
        return {}



[docs]def build_dtypes_state(data, prev_state=None, ranges=None):
    """
    Helper function to build globally managed state pertaining to a D-Tale instances columns & data types

    :param data: dataframe to build data type information for
    :type data: :class:`pandas:pandas.DataFrame`
    :return: a list of dictionaries containing column names, indexes and data types
    """
    prev_dtypes = {c["name"]: c for c in prev_state or []}
    dtype_f = dtype_formatter(
        data, get_dtypes(data), ranges or calc_data_ranges(data), prev_dtypes
    )
    return [dtype_f(i, c) for i, c in enumerate(data.columns)]



[docs]def format_data(data, inplace=False, drop_index=False):
    """
    Helper function to build globally managed state pertaining to a D-Tale instances data.  Some updates being made:
     - convert all column names to strings
     - drop any indexes back into the dataframe so what we are left is a natural index [0,1,2,...,n]
     - convert inputs that are indexes into dataframes
     - replace any periods in column names with underscores

    :param data: dataframe to build data type information for
    :type data: :class:`pandas:pandas.DataFrame`
    :param allow_cell_edits: If false, this will not allow users to edit cells directly in their D-Tale grid
    :type allow_cell_edits: bool, optional
    :param inplace: If true, this will call `reset_index(inplace=True)` on the dataframe used as a way to save memory.
                    Otherwise this will create a brand new dataframe, thus doubling memory but leaving the dataframe
                    input unchanged.
    :type inplace: bool, optional
    :param drop_index: If true, this will drop any pre-existing index on the dataframe input.
    :type drop_index: bool, optional
    :return: formatted :class:`pandas:pandas.DataFrame` and a list of strings constituting what columns were originally
             in the index
    :raises: Exception if the dataframe contains two columns of the same name
    """
    if isinstance(data, (pd.DatetimeIndex, pd.MultiIndex)):
        data = data.to_frame(index=False)

    if isinstance(data, (np.ndarray, list, dict)):
        try:
            data = pd.DataFrame(data)
        except BaseException:
            data = pd.Series(data).to_frame()

    index = [
        str(i) for i in make_list(data.index.name or data.index.names) if i is not None
    ]
    drop = True
    if not len(index) and not data.index.equals(pd.RangeIndex(0, len(data))):
        drop = False
        index = ["index"]

    if inplace:
        data.reset_index(inplace=True, drop=drop_index)
    else:
        data = data.reset_index(drop=drop_index)

    if drop:
        if inplace:
            data.drop("index", axis=1, errors="ignore", inplace=True)
        else:
            data = data.drop("index", axis=1, errors="ignore")
    data.columns = [str(c).strip() for c in data.columns]

    if len(data.columns) > len(set(data.columns)):
        distinct_cols = set()
        dupes = set()
        for c in data.columns:
            if c in distinct_cols:
                dupes.add(c)
            distinct_cols.add(c)
        raise Exception(
            "data contains duplicated column names: {}".format(", ".join(sorted(dupes)))
        )

    for col in data.columns:
        if find_dtype(data[col]).startswith("mixed") and not data[col].isnull().all():
            try:
                unique_count(data[col])
            except TypeError:
                # convert any columns with complex data structures (list, dict, etc...) to strings
                data.loc[:, col] = data[col].astype("str")
    return data, index



[docs]def check_duplicate_data(data):
    """
    This function will do a rough check to see if a user has already loaded this piece of data to D-Tale to avoid
    duplicated state.  The checks that take place are:
     - shape (# of rows & # of columns
     - column names and ordering of columns (eventually might add dtype checking as well...)

    :param data: dataframe to validate
    :type data: :class:`pandas:pandas.DataFrame`
    :raises :class:`dtale.utils.DuplicateDataError`: if duplicate data exists
    """
    cols = [str(col) for col in data.columns]

    for d_id, datainst in global_state.items():
        d_cols = [str(col) for col in datainst.data.columns]
        if datainst.data.shape == data.shape and cols == d_cols:
            raise DuplicateDataError(d_id)



[docs]def convert_xarray_to_dataset(dataset, **indexers):
    def _convert_zero_dim_dataset(dataset):
        ds_dict = dataset.to_dict()
        data = {}
        for coord, coord_data in ds_dict["coords"].items():
            data[coord] = coord_data["data"]
        for col, col_data in ds_dict["data_vars"].items():
            data[col] = col_data["data"]
        return pd.DataFrame([data]).set_index(list(ds_dict["coords"].keys()))

    ds_sel = dataset.sel(**indexers)
    try:
        df = ds_sel.to_dataframe()
        df = df.reset_index().drop("index", axis=1, errors="ignore")
        return df.set_index(list(dataset.dims.keys()))
    except ValueError:
        return _convert_zero_dim_dataset(ds_sel)



[docs]def handle_koalas(data):
    """
    Helper function to check if koalas is installed and also if incoming data is a koalas dataframe, if so convert it
    to :class:`pandas:pandas.DataFrame`, otherwise simply return the original data structure.

    :param data: data we want to check if its a koalas dataframe and if so convert to :class:`pandas:pandas.DataFrame`
    :return: :class:`pandas:pandas.DataFrame`
    """
    if is_koalas(data):
        return data.to_pandas()
    return data



[docs]def is_koalas(data):
    try:
        from databricks.koalas import frame

        return isinstance(data, frame.DataFrame)
    except BaseException:
        return False



[docs]def startup(
    url="",
    data=None,
    data_loader=None,
    name=None,
    data_id=None,
    context_vars=None,
    ignore_duplicate=True,
    allow_cell_edits=True,
    inplace=False,
    drop_index=False,
    precision=2,
    show_columns=None,
    hide_columns=None,
    optimize_dataframe=False,
    column_formats=None,
    nan_display=None,
    sort=None,
    locked=None,
    background_mode=None,
    range_highlights=None,
):
    """
    Loads and stores data globally
     - If data has indexes then it will lock save those columns as locked on the front-end
     - If data has column named index it will be dropped so that it won't collide with row numbering (dtale_index)
     - Create location in memory for storing settings which can be manipulated from the front-end (sorts, filter, ...)

    :param url: the base URL that D-Tale is running from to be referenced in redirects to shutdown
    :param data: :class:`pandas:pandas.DataFrame` or :class:`pandas:pandas.Series`
    :param data_loader: function which returns :class:`pandas:pandas.DataFrame`
    :param name: string label to apply to your session
    :param data_id: integer id assigned to a piece of data viewable in D-Tale, if this is populated then it will
                    override the data at that id
    :param context_vars: a dictionary of the variables that will be available for use in user-defined expressions,
                         such as filters
    :type context_vars: dict, optional
    :param ignore_duplicate: if set to True this will not test whether this data matches any previously loaded to D-Tale
    :param allow_cell_edits: If false, this will not allow users to edit cells directly in their D-Tale grid
    :type allow_cell_edits: bool, optional
    :param inplace: If true, this will call `reset_index(inplace=True)` on the dataframe used as a way to save memory.
                    Otherwise this will create a brand new dataframe, thus doubling memory but leaving the dataframe
                    input unchanged.
    :type inplace: bool, optional
    :param drop_index: If true, this will drop any pre-existing index on the dataframe input.
    :type drop_index: bool, optional
    :param precision: The default precision to display for float data in D-Tale grid
    :type precision: int, optional
    :param show_columns: Columns to show on load, hide all others
    :type show_columns: list, optional
    :param hide_columns: Columns to hide on load
    :type hide_columns: list, optional
    :param optimize_dataframe: this will convert string columns with less certain then a certain number of distinct
                              values into categories
    :type optimize_dataframe: boolean
    :param column_formats: The formatting to apply to certain columns on the front-end
    :type column_formats: dict, optional
    :param sort: The sort to apply to the data on startup (EX: [("col1", "ASC"), ("col2", "DESC"),...])
    :type sort: list[tuple], optional
    :param locked: Columns to lock to the left of your grid on load
    :type locked: list, optional
    :param background_mode: Different background highlighting modes available on the frontend. Possible values are:
                            - heatmap-all: turn on heatmap for all numeric columns where the colors are determined by
                                           the range of values over all numeric columns combined
                            - heatmap-col: turn on heatmap for all numeric columns where the colors are determined by
                                           the range of values in the column
                            - heatmap-col-[column name]: turn on heatmap highlighting for a specific column
                            - dtypes: highlight columns based on it's data type
                            - missing: highlight any missing values (np.nan, empty strings, strings of all spaces)
                            - outliers: highlight any outliers
                            - range: highlight values for any matchers entered in the "range_highlights" option
                            - lowVariance: highlight values with a low variance
    :type background_mode: string, optional
    :param range_highlights: Definitions for equals, less-than or greater-than ranges for individual (or all) columns
                             which apply different background colors to cells which fall in those ranges.
    :type range_highlights: dict, optional
    """

    if (
        data_loader is None and data is None
    ):  # scenario where we'll force users to upload a CSV/TSV
        return DtaleData(1, url)

    if data_loader is not None:
        data = data_loader()

    if data is not None:
        data = handle_koalas(data)
        valid_types = (
            pd.DataFrame,
            pd.Series,
            pd.DatetimeIndex,
            pd.MultiIndex,
            xr.Dataset,
            np.ndarray,
            list,
            dict,
        )
        if not isinstance(data, valid_types):
            raise Exception(
                (
                    "data loaded must be one of the following types: pandas.DataFrame, pandas.Series, "
                    "pandas.DatetimeIndex, pandas.MultiIndex, xarray.Dataset, numpy.array, numpy.ndarray, list, dict"
                )
            )

        if isinstance(data, xr.Dataset):
            df = convert_xarray_to_dataset(data)
            instance = startup(
                url,
                df,
                name=name,
                data_id=data_id,
                context_vars=context_vars,
                ignore_duplicate=ignore_duplicate,
                allow_cell_edits=allow_cell_edits,
                precision=precision,
                show_columns=show_columns,
                hide_columns=hide_columns,
                column_formats=column_formats,
                nan_display=nan_display,
                sort=sort,
                locked=locked,
                background_mode=background_mode,
                range_highlights=range_highlights,
            )

            global_state.set_dataset(instance._data_id, data)
            global_state.set_dataset_dim(instance._data_id, {})
            return instance

        data, curr_index = format_data(data, inplace=inplace, drop_index=drop_index)
        # check to see if this dataframe has already been loaded to D-Tale
        if data_id is None and not ignore_duplicate:
            check_duplicate_data(data)

        logger.debug(
            "pytest: {}, flask-debug: {}".format(
                running_with_pytest(), running_with_flask_debug()
            )
        )

        if data_id is None:
            data_id = global_state.new_data_inst()
        if global_state.get_settings(data_id) is not None:
            curr_settings = global_state.get_settings(data_id)
            curr_locked = curr_settings.get("locked", [])
            # filter out previous locked columns that don't exist
            curr_locked = [c for c in curr_locked if c in data.columns]
            # add any new columns in index
            curr_locked += [c for c in curr_index if c not in curr_locked]
        else:
            logger.debug(
                "pre-locking index columns ({}) to settings[{}]".format(
                    curr_index, data_id
                )
            )
            curr_locked = locked or curr_index
            global_state.set_metadata(data_id, dict(start=pd.Timestamp("now")))
        global_state.set_name(data_id, name)
        # in the case that data has been updated we will drop any sorts or filter for ease of use
        base_settings = dict(
            locked=curr_locked,
            allow_cell_edits=True if allow_cell_edits is None else allow_cell_edits,
            precision=precision,
            columnFormats=column_formats,
            backgroundMode=background_mode,
            rangeHighlight=range_highlights,
        )
        base_predefined = predefined_filters.init_filters()
        if base_predefined:
            base_settings["predefinedFilters"] = base_predefined
        if sort:
            base_settings["sortInfo"] = sort
            data = sort_df_for_grid(data, dict(sort=sort))
        if nan_display is not None:
            base_settings["nanDisplay"] = nan_display
        global_state.set_settings(data_id, base_settings)
        if optimize_dataframe:
            data = optimize_df(data)
        global_state.set_data(data_id, data)
        dtypes_state = build_dtypes_state(data, global_state.get_dtypes(data_id) or [])
        if show_columns or hide_columns:
            for col in dtypes_state:
                if show_columns and col["name"] not in show_columns:
                    col["visible"] = False
                if hide_columns and col["name"] in hide_columns:
                    col["visible"] = False
        global_state.set_dtypes(data_id, dtypes_state)
        global_state.set_context_variables(
            data_id, build_context_variables(data_id, context_vars)
        )
        return DtaleData(data_id, url)
    else:
        raise NoDataLoadedException("No data has been loaded into this D-Tale session!")



[docs]def base_render_template(template, data_id, **kwargs):
    """
    Overriden version of Flask.render_template which will also include vital instance information
     - settings
     - version
     - processes
    """
    if not len(os.listdir("{}/static/dist".format(os.path.dirname(__file__)))):
        return redirect(current_app.url_for("missing_js"))
    curr_settings = global_state.get_settings(data_id) or {}
    curr_app_settings = global_state.get_app_settings()
    _, version = retrieve_meta_info_and_version("dtale")
    return render_template(
        template,
        data_id=data_id,
        xarray=global_state.get_data_inst(data_id).is_xarray_dataset,
        xarray_dim=json.dumps(global_state.get_dataset_dim(data_id)),
        settings=json.dumps(curr_settings),
        version=str(version),
        processes=global_state.size(),
        allow_cell_edits=global_state.load_flag(data_id, "allow_cell_edits", True),
        python_version=platform.python_version(),
        predefined_filters=json.dumps(
            [f.asdict() for f in predefined_filters.get_filters()]
        ),
        is_vscode=os.environ.get("VSCODE_PID") is not None,
        **dict_merge(kwargs, curr_app_settings)
    )



def _view_main(data_id, iframe=False):
    """
    Helper function rendering main HTML which will also build title and store whether we are viewing from an <iframe>

    :param data_id: integer string identifier for a D-Tale process's data
    :type data_id: str
    :param iframe: boolean flag indicating whether this is being viewed from an <iframe> (usually means ipython)
    :type iframe: bool, optional
    :return: HTML
    """
    title = "D-Tale"
    name = global_state.get_name(data_id)
    if name:
        title = "{} ({})".format(title, name)
    return base_render_template("dtale/main.html", data_id, title=title, iframe=iframe)


[docs]@dtale.route("/main")
@dtale.route("/main/<data_id>")
def view_main(data_id=None):
    """
    :class:`flask:flask.Flask` route which serves up base jinja template housing JS files

    :param data_id: integer string identifier for a D-Tale process's data
    :type data_id: str
    :return: HTML
    """
    if not global_state.contains(data_id):
        return redirect("/dtale/{}".format(head_endpoint()))
    return _view_main(data_id)



[docs]@dtale.route("/main/name/<data_name>")
def view_main_by_name(data_name=None):
    """
    :class:`flask:flask.Flask` route which serves up base jinja template housing JS files

    :param data_name: integer string identifier for a D-Tale process's data
    :type data_name: str
    :return: HTML
    """
    data_id = global_state.get_data_id_by_name(data_name)
    return view_main(data_id)



[docs]@dtale.route("/iframe")
@dtale.route("/iframe/<data_id>")
def view_iframe(data_id=None):
    """
    :class:`flask:flask.Flask` route which serves up base jinja template housing JS files

    :param data_id: integer string identifier for a D-Tale process's data
    :type data_id: str
    :return: HTML
    """
    if data_id is None:
        return redirect("/dtale/iframe/{}".format(head_endpoint()))
    return _view_main(data_id, iframe=True)



[docs]@dtale.route("/iframe/popup/<popup_type>")
@dtale.route("/iframe/popup/<popup_type>/<data_id>")
def iframe_popup(popup_type, data_id=None):
    route = "/dtale/popup/{}".format(popup_type)
    if data_id:
        return redirect("{}/{}".format(route, data_id))
    return redirect(route)



POPUP_TITLES = {
    "reshape": "Summarize Data",
    "filter": "Custom Filter",
    "upload": "Load Data",
    "pps": "Predictive Power Score",
    "merge": "Merge & Stack",
}


[docs]@dtale.route("/popup/<popup_type>")
@dtale.route("/popup/<popup_type>/<data_id>")
def view_popup(popup_type, data_id=None):
    """
    :class:`flask:flask.Flask` route which serves up a base jinja template for any popup, additionally forwards any
    request parameters as input to template.

    :param popup_type: type of popup to be opened. Possible values: charts, correlations, describe, histogram, instances
    :type popup_type: str
    :param data_id: integer string identifier for a D-Tale process's data
    :type data_id: str
    :return: HTML
    """
    if data_id is None and popup_type not in ["upload", "merge"]:
        return redirect("/dtale/{}".format(head_endpoint(popup_type)))
    main_title = global_state.get_app_settings().get("main_title")
    title = main_title or "D-Tale"
    name = global_state.get_name(data_id)
    if name:
        title = "{} ({})".format(title, name)
    popup_title = text(
        POPUP_TITLES.get(popup_type)
        or " ".join([pt.capitalize() for pt in popup_type.split("-")])
    )
    title = "{} - {}".format(title, popup_title)
    params = request.args.to_dict()
    if len(params):

        def pretty_print(obj):
            return ", ".join(["{}: {}".format(k, str(v)) for k, v in obj.items()])

        title = "{} ({})".format(title, pretty_print(params))

    grid_links = []
    for id in global_state.keys():
        label = global_state.get_name(id)
        if label:
            label = " ({})".format(label)
        else:
            label = ""
        grid_links.append((id, "{}{}".format(id, label)))
    return base_render_template(
        "dtale/popup.html",
        data_id,
        title=title,
        popup_title=popup_title,
        js_prefix=popup_type,
        grid_links=grid_links,
        back_to_data=text("Back To Data"),
    )



[docs]@dtale.route("/calculation/<calc_type>")
def view_calculation(calc_type="skew"):
    return render_template("dtale/{}.html".format(calc_type))



[docs]@dtale.route("/network")
@dtale.route("/network/<data_id>")
def view_network(data_id=None):
    """
    :class:`flask:flask.Flask` route which serves up base jinja template housing JS files

    :param data_id: integer string identifier for a D-Tale process's data
    :type data_id: str
    :return: HTML
    """
    if not global_state.contains(data_id):
        return redirect("/dtale/network/{}".format(head_endpoint()))
    return base_render_template(
        "dtale/network.html", data_id, title="Network Viewer", iframe=False
    )



[docs]@dtale.route("/code-popup")
def view_code_popup():
    """
    :class:`flask:flask.Flask` route which serves up a base jinja template for code snippets

    :return: HTML
    """
    return render_template("dtale/code_popup.html", **global_state.get_app_settings())



[docs]@dtale.route("/processes")
@exception_decorator
def get_processes():
    """
    :class:`flask:flask.Flask` route which returns list of running D-Tale processes within current python process

    :return: JSON {
        data: [
            {
                port: 1, name: 'name1', rows: 5, columns: 5, names: 'col1,...,col5', start: '2018-04-30 12:36:44',
                ts: 1525106204000
            },
            ...,
            {
                port: N, name: 'nameN', rows: 5, columns: 5, names: 'col1,...,col5', start: '2018-04-30 12:36:44',
                ts: 1525106204000
            }
        ],
        success: True/False
    }
    """

    load_dtypes = get_bool_arg(request, "dtypes")

    def _load_process(data_id):
        data = global_state.get_data(data_id)
        dtypes = global_state.get_dtypes(data_id)
        mdata = global_state.get_metadata(data_id)
        return dict(
            data_id=str(data_id),
            rows=len(data),
            columns=len(dtypes),
            names=dtypes if load_dtypes else ",".join([c["name"] for c in dtypes]),
            start=json_date(mdata["start"], fmt="%-I:%M:%S %p"),
            ts=json_timestamp(mdata["start"]),
            name=global_state.get_name(data_id),
            # mem usage in MB
            mem_usage=int(
                global_state.get_data(data_id)
                .memory_usage(index=False, deep=True)
                .sum()
            ),
        )

    processes = sorted(
        [_load_process(data_id) for data_id in global_state.keys()],
        key=lambda p: p["ts"],
    )
    return jsonify(dict(data=processes, success=True))



[docs]@dtale.route("/process-keys")
@exception_decorator
def process_keys():
    return jsonify(
        dict(
            data=[
                dict(id=str(data_id), name=global_state.get_name(data_id))
                for data_id in global_state.keys()
            ]
        )
    )



def _update_settings(data_id, settings):
    curr_settings = global_state.get_settings(data_id) or {}
    updated_settings = dict_merge(curr_settings, settings)
    global_state.set_settings(data_id, updated_settings)


[docs]@dtale.route("/update-settings/<data_id>")
@exception_decorator
def update_settings(data_id):
    """
    :class:`flask:flask.Flask` route which updates global SETTINGS for current port

    :param data_id: integer string identifier for a D-Tale process's data
    :type data_id: str
    :param settings: JSON string from flask.request.args['settings'] which gets decoded and stored in SETTINGS variable
    :return: JSON
    """

    _update_settings(data_id, get_json_arg(request, "settings", {}))
    return jsonify(dict(success=True))



[docs]@dtale.route("/update-theme")
@exception_decorator
def update_theme():
    theme = get_str_arg(request, "theme")
    curr_app_settings = global_state.get_app_settings()
    curr_app_settings["theme"] = theme
    global_state.set_app_settings(curr_app_settings)
    return jsonify(dict(success=True))



[docs]@dtale.route("/update-pin-menu")
@exception_decorator
def update_pin_menu():
    pinned = get_bool_arg(request, "pinned")
    curr_app_settings = global_state.get_app_settings()
    curr_app_settings["pin_menu"] = pinned
    global_state.set_app_settings(curr_app_settings)
    return jsonify(dict(success=True))



[docs]@dtale.route("/update-language")
@exception_decorator
def update_language():
    language = get_str_arg(request, "language")
    curr_app_settings = global_state.get_app_settings()
    curr_app_settings["language"] = language
    global_state.set_app_settings(curr_app_settings)
    return jsonify(dict(success=True))



[docs]@dtale.route("/update-maximum-column-width")
@exception_decorator
def update_maximum_column_width():
    width = get_str_arg(request, "width")
    if width:
        width = int(width)
    curr_app_settings = global_state.get_app_settings()
    curr_app_settings["max_column_width"] = width
    global_state.set_app_settings(curr_app_settings)
    return jsonify(dict(success=True))



[docs]@dtale.route("/update-maximum-row-height")
@exception_decorator
def update_maximum_row_height():
    height = get_str_arg(request, "height")
    if height:
        height = int(height)
    curr_app_settings = global_state.get_app_settings()
    curr_app_settings["max_row_height"] = height
    global_state.set_app_settings(curr_app_settings)
    return jsonify(dict(success=True))



[docs]@dtale.route("/update-query-engine")
@exception_decorator
def update_query_engine():
    engine = get_str_arg(request, "engine")
    curr_app_settings = global_state.get_app_settings()
    curr_app_settings["query_engine"] = engine
    global_state.set_app_settings(curr_app_settings)
    return jsonify(dict(success=True))



[docs]@dtale.route("/update-formats/<data_id>")
@exception_decorator
def update_formats(data_id):
    """
    :class:`flask:flask.Flask` route which updates the "columnFormats" property for global SETTINGS associated w/ the
    current port

    :param data_id: integer string identifier for a D-Tale process's data
    :type data_id: str
    :param all: boolean flag which, if true, tells us we should apply this formatting to all columns with the same
                data type as our selected column
    :param col: selected column
    :param format: JSON string for the formatting configuration we want applied to either the selected column of all
                   columns with the selected column's data type
    :return: JSON
    """
    update_all_dtype = get_bool_arg(request, "all")
    nan_display = get_str_arg(request, "nanDisplay")
    if nan_display is None:
        nan_display = "nan"
    col = get_str_arg(request, "col")
    col_format = get_json_arg(request, "format")
    curr_settings = global_state.get_settings(data_id) or {}
    updated_formats = {col: col_format}
    if update_all_dtype:
        col_dtype = global_state.get_dtype_info(data_id, col)["dtype"]
        updated_formats = {
            c["name"]: col_format
            for c in global_state.get_dtypes(data_id)
            if c["dtype"] == col_dtype
        }
    updated_formats = dict_merge(
        curr_settings.get("columnFormats") or {}, updated_formats
    )
    updated_settings = dict_merge(
        curr_settings, dict(columnFormats=updated_formats, nanDisplay=nan_display)
    )
    global_state.set_settings(data_id, updated_settings)
    return jsonify(dict(success=True))



[docs]@dtale.route("/save-range-highlights/<data_id>", methods=["POST"])
@exception_decorator
def save_range_highlights(data_id):
    ranges = json.loads(request.form.get("ranges", "{}"))
    curr_settings = global_state.get_settings(data_id) or {}
    updated_settings = dict_merge(curr_settings, dict(rangeHighlight=ranges))
    global_state.set_settings(data_id, updated_settings)
    return jsonify(dict(success=True))



[docs]def refresh_col_indexes(data_id):
    """
    Helper function to sync column indexes to current state of dataframe for data_id.
    """
    curr_dtypes = {c["name"]: c for c in global_state.get_dtypes(data_id)}
    curr_data = global_state.get_data(data_id)
    global_state.set_dtypes(
        data_id,
        [
            dict_merge(curr_dtypes[c], dict(index=idx))
            for idx, c in enumerate(curr_data.columns)
        ],
    )



[docs]@dtale.route("/update-column-position/<data_id>")
@exception_decorator
def update_column_position(data_id):
    """
    :class:`flask:flask.Flask` route to handle moving of columns within a :class:`pandas:pandas.DataFrame`. Columns can
    be moved in one of these 4 directions: front, back, left, right

    :param data_id: integer string identifier for a D-Tale process's data
    :type data_id: str
    :param action: string from flask.request.args['action'] of direction to move column
    :param col: string from flask.request.args['col'] of column name to move
    :return: JSON {success: True/False}
    """
    action = get_str_arg(request, "action")
    col = get_str_arg(request, "col")

    curr_cols = global_state.get_data(data_id).columns.tolist()
    if action == "front":
        curr_cols = [col] + [c for c in curr_cols if c != col]
    elif action == "back":
        curr_cols = [c for c in curr_cols if c != col] + [col]
    elif action == "left":
        if curr_cols[0] != col:
            col_idx = next((idx for idx, c in enumerate(curr_cols) if c == col), None)
            col_to_shift = curr_cols[col_idx - 1]
            curr_cols[col_idx - 1] = col
            curr_cols[col_idx] = col_to_shift
    elif action == "right":
        if curr_cols[-1] != col:
            col_idx = next((idx for idx, c in enumerate(curr_cols) if c == col), None)
            col_to_shift = curr_cols[col_idx + 1]
            curr_cols[col_idx + 1] = col
            curr_cols[col_idx] = col_to_shift

    global_state.set_data(data_id, global_state.get_data(data_id)[curr_cols])
    refresh_col_indexes(data_id)
    return jsonify(success=True)



[docs]@dtale.route("/update-locked/<data_id>")
@exception_decorator
def update_locked(data_id):
    """
    :class:`flask:flask.Flask` route to handle saving state associated with locking and unlocking columns

    :param data_id: integer string identifier for a D-Tale process's data
    :type data_id: str
    :param action: string from flask.request.args['action'] of action to perform (lock or unlock)
    :param col: string from flask.request.args['col'] of column name to lock/unlock
    :return: JSON {success: True/False}
    """
    action = get_str_arg(request, "action")
    col = get_str_arg(request, "col")
    curr_settings = global_state.get_settings(data_id)
    curr_data = global_state.get_data(data_id)
    if action == "lock" and col not in curr_settings["locked"]:
        curr_settings["locked"].append(col)
    elif action == "unlock":
        curr_settings["locked"] = [c for c in curr_settings["locked"] if c != col]

    final_cols = curr_settings["locked"] + [
        c for c in curr_data.columns if c not in curr_settings["locked"]
    ]
    global_state.set_data(data_id, curr_data[final_cols])
    global_state.set_settings(data_id, curr_settings)
    refresh_col_indexes(data_id)
    return jsonify(success=True)



[docs]@dtale.route("/update-visibility/<data_id>", methods=["POST"])
@exception_decorator
def update_visibility(data_id):
    """
    :class:`flask:flask.Flask` route to handle saving state associated visiblity of columns on the front-end

    :param data_id: integer string identifier for a D-Tale process's data
    :type data_id: str
    :param visibility: string from flask.request.args['action'] of dictionary of visibility of all columns in a
                       dataframe
    :type visibility: dict, optional
    :param toggle: string from flask.request.args['col'] of column name whose visibility should be toggled
    :type toggle: str, optional
    :return: JSON {success: True/False}
    """
    curr_dtypes = global_state.get_dtypes(data_id)
    if request.form.get("visibility"):
        visibility = json.loads(request.form.get("visibility", "{}"))
        global_state.set_dtypes(
            data_id,
            [dict_merge(d, dict(visible=visibility[d["name"]])) for d in curr_dtypes],
        )
    elif request.form.get("toggle"):
        toggle_col = request.form.get("toggle")
        toggle_idx = next(
            (idx for idx, d in enumerate(curr_dtypes) if d["name"] == toggle_col), None
        )
        toggle_cfg = curr_dtypes[toggle_idx]
        curr_dtypes[toggle_idx] = dict_merge(
            toggle_cfg, dict(visible=not toggle_cfg["visible"])
        )
        global_state.set_dtypes(data_id, curr_dtypes)
    return jsonify(success=True)



[docs]@dtale.route("/build-column/<data_id>")
@exception_decorator
def build_column(data_id):
    """
    :class:`flask:flask.Flask` route to handle the building of new columns in a dataframe. Some of the operations the
    are available are:
     - numeric: sum/difference/multiply/divide any combination of two columns or static values
     - datetime: retrieving date properties (hour, minute, month, year...) or conversions of dates (month start, month
                 end, quarter start...)
     - bins: bucketing numeric data into bins using :meth:`pandas:pandas.cut` & :meth:`pandas:pandas.qcut`

    :param data_id: integer string identifier for a D-Tale process's data
    :type data_id: str
    :param name: string from flask.request.args['name'] of new column to create
    :param type: string from flask.request.args['type'] of the type of column to build (numeric/datetime/bins)
    :param cfg: dict from flask.request.args['cfg'] of how to calculate the new column
    :return: JSON {success: True/False}
    """
    data = global_state.get_data(data_id)
    col_type = get_str_arg(request, "type")
    cfg = json.loads(get_str_arg(request, "cfg"))
    save_as = get_str_arg(request, "saveAs", "new")
    if save_as == "inplace":
        name = cfg["col"]
    else:
        name = get_str_arg(request, "name")
        if not name and col_type != "type_conversion":
            raise Exception("'name' is required for new column!")
        # non-type conversions cannot be done inplace and thus need a name and the name needs to be checked that it
        # won't overwrite something else
        name = str(name)
        data = global_state.get_data(data_id)
        if name in data.columns:
            raise Exception("A column named '{}' already exists!".format(name))

    def _build_column():
        builder = ColumnBuilder(data_id, col_type, name, cfg)
        new_col_data = builder.build_column()
        new_cols = []
        if isinstance(new_col_data, pd.Series):
            data.loc[:, name] = new_col_data
            new_cols.append(name)
        else:
            for i in range(len(new_col_data.columns)):
                new_col = new_col_data.iloc[:, i]
                data.loc[:, str(new_col.name)] = new_col

        new_types = {}
        data_ranges = {}
        for new_col in new_cols:
            dtype = find_dtype(data[new_col])
            if classify_type(dtype) == "F" and not data[new_col].isnull().all():
                try:
                    data_ranges[new_col] = (
                        data[[new_col]].agg(["min", "max"]).to_dict()[new_col]
                    )
                except ValueError:
                    pass
            new_types[new_col] = dtype
        dtype_f = dtype_formatter(data, new_types, data_ranges)
        global_state.set_data(data_id, data)
        curr_dtypes = global_state.get_dtypes(data_id)
        if next((cdt for cdt in curr_dtypes if cdt["name"] in new_cols), None):
            curr_dtypes = [
                dtype_f(len(curr_dtypes), cdt["name"])
                if cdt["name"] in new_cols
                else cdt
                for cdt in curr_dtypes
            ]
        else:
            curr_dtypes += [dtype_f(len(curr_dtypes), new_col) for new_col in new_cols]
        global_state.set_dtypes(data_id, curr_dtypes)
        curr_history = global_state.get_history(data_id) or []
        curr_history += make_list(builder.build_code())
        global_state.set_history(data_id, curr_history)

    if cfg.get("applyAllType", False):
        cols = [
            dtype["name"]
            for dtype in global_state.get_dtypes(data_id)
            if dtype["dtype"] == cfg["from"]
        ]
        for col in cols:
            cfg = dict_merge(cfg, dict(col=col))
            name = col
            _build_column()
    else:
        _build_column()
    return jsonify(success=True)



[docs]@dtale.route("/bins-tester/<data_id>")
@exception_decorator
def build_column_bins_tester(data_id):
    col_type = get_str_arg(request, "type")
    cfg = json.loads(get_str_arg(request, "cfg"))
    builder = ColumnBuilder(data_id, col_type, cfg["col"], cfg)
    data = global_state.get_data(data_id)
    data, labels = builder.builder.build_test(data)
    return jsonify(dict(data=data, labels=labels))



[docs]@dtale.route("/duplicates/<data_id>")
@exception_decorator
def get_duplicates(data_id):
    dupe_type = get_str_arg(request, "type")
    cfg = json.loads(get_str_arg(request, "cfg"))
    action = get_str_arg(request, "action")
    duplicate_check = DuplicateCheck(data_id, dupe_type, cfg)
    if action == "test":
        return jsonify(results=duplicate_check.test())
    updated_data_id = duplicate_check.execute()
    return jsonify(success=True, data_id=updated_data_id)



[docs]@dtale.route("/reshape/<data_id>")
@exception_decorator
def reshape_data(data_id):
    output = get_str_arg(request, "output")
    shape_type = get_str_arg(request, "type")
    cfg = json.loads(get_str_arg(request, "cfg"))
    builder = DataReshaper(data_id, shape_type, cfg)
    if output == "new":
        instance = startup(data=builder.reshape(), ignore_duplicate=True)
    else:
        instance = startup(
            data=builder.reshape(), data_id=data_id, ignore_duplicate=True
        )
    curr_settings = global_state.get_settings(instance._data_id)
    global_state.set_settings(
        instance._data_id,
        dict_merge(curr_settings, dict(startup_code=builder.build_code())),
    )
    return jsonify(success=True, data_id=instance._data_id)



[docs]@dtale.route("/build-replacement/<data_id>")
@exception_decorator
def build_replacement(data_id):
    """
    :class:`flask:flask.Flask` route to handle the replacement of specific values within a column in a dataframe. Some
    of the operations the are available are:
     - spaces: replace values consisting of only spaces with a specific value
     - value: replace specific values with a specific value or aggregation
     - strings: replace values which contain a specific character or string (case-insensitive or not) with a
                       specific value
     - imputer: replace nan values using sklearn imputers iterative, knn or simple

    :param data_id: integer string identifier for a D-Tale process's data
    :type data_id: str
    :param col: string from flask.request.args['col'] of the column to perform replacements upon
    :param type: string from flask.request.args['type'] of the type of replacement to perform
                 (spaces/fillna/strings/imputer)
    :param cfg: dict from flask.request.args['cfg'] of how to calculate the replacements
    :return: JSON {success: True/False}
    """

    def _build_data_ranges(data, col, dtype):
        data_ranges = {}
        if classify_type(dtype) == "F" and not data[col].isnull().all():
            col_ranges = calc_data_ranges(data[[col]])
            if col_ranges:
                data_ranges[col] = col_ranges[col]
        return data_ranges

    data = global_state.get_data(data_id)
    name = get_str_arg(request, "name")
    if name is not None:
        name = str(name)
        if name in data.columns:
            raise Exception("A column named '{}' already exists!".format(name))
    col = get_str_arg(request, "col")
    replacement_type = get_str_arg(request, "type")
    cfg = json.loads(get_str_arg(request, "cfg"))

    builder = ColumnReplacement(data_id, col, replacement_type, cfg)
    output = builder.build_replacements()
    dtype = find_dtype(output)
    curr_dtypes = global_state.get_dtypes(data_id)

    if name is not None:
        data.loc[:, name] = output
        dtype_f = dtype_formatter(
            data, {name: dtype}, _build_data_ranges(data, name, dtype)
        )
        curr_dtypes.append(dtype_f(len(curr_dtypes), name))
    else:
        data.loc[:, col] = output
        dtype_f = dtype_formatter(
            data, {col: dtype}, _build_data_ranges(data, col, dtype)
        )
        col_index = next(
            (i for i, d in enumerate(curr_dtypes) if d["name"] == col), None
        )
        curr_col_dtype = dtype_f(col_index, col)
        curr_dtypes = [curr_col_dtype if d["name"] == col else d for d in curr_dtypes]

    global_state.set_data(data_id, data)
    global_state.set_dtypes(data_id, curr_dtypes)
    curr_history = global_state.get_history(data_id) or []
    curr_history += [builder.build_code()]
    global_state.set_history(data_id, curr_history)
    return jsonify(success=True)



[docs]@dtale.route("/test-filter/<data_id>")
@exception_decorator
def test_filter(data_id):
    """
    :class:`flask:flask.Flask` route which will test out pandas query before it gets applied to DATA and return
    exception information to the screen if there is any

    :param data_id: integer string identifier for a D-Tale process's data
    :type data_id: str
    :param query: string from flask.request.args['query'] which is applied to DATA using the query() function
    :return: JSON {success: True/False}
    """
    query = get_str_arg(request, "query")
    run_query(
        handle_predefined(data_id),
        build_query(data_id, query),
        global_state.get_context_variables(data_id),
    )
    if get_str_arg(request, "save"):
        curr_settings = global_state.get_settings(data_id) or {}
        if query is not None:
            curr_settings = dict_merge(curr_settings, dict(query=query))
        else:
            curr_settings = {k: v for k, v in curr_settings.items() if k != "query"}
        global_state.set_settings(data_id, curr_settings)
    return jsonify(dict(success=True))



[docs]@dtale.route("/dtypes/<data_id>")
@exception_decorator
def dtypes(data_id):
    """
    :class:`flask:flask.Flask` route which returns a list of column names and dtypes to the front-end as JSON

    :param data_id: integer string identifier for a D-Tale process's data
    :type data_id: str

    :return: JSON {
        dtypes: [
            {index: 1, name: col1, dtype: int64},
            ...,
            {index: N, name: colN, dtype: float64}
        ],
        success: True/False
    }
    """
    return jsonify(dtypes=global_state.get_dtypes(data_id), success=True)



[docs]def build_sequential_diffs(s, col, sort=None):
    if sort is not None:
        s = s.sort_values(ascending=sort == "ASC")
    diff = s.diff()
    diff = diff[diff == diff]  # remove nan or nat values
    min_diff = diff.min()
    max_diff = diff.max()
    avg_diff = diff.mean()
    diff_vals = diff.value_counts().sort_values(ascending=False)
    diff_vals.index.name = "value"
    diff_vals.name = "count"
    diff_vals = diff_vals.reset_index()

    diff_vals_f = grid_formatter(grid_columns(diff_vals), as_string=True)
    diff_fmt = next((f[2] for f in diff_vals_f.fmts if f[1] == "value"), None)
    diff_ct = len(diff_vals)

    code = (
        "sequential_diffs = data['{}'].diff()\n"
        "diff = diff[diff == diff]\n"
        "min_diff = sequential_diffs.min()\n"
        "max_diff = sequential_diffs.max()\n"
        "avg_diff = sequential_diffs.mean()\n"
        "diff_vals = sequential_diffs.value_counts().sort_values(ascending=False)"
    ).format(col)

    metrics = {
        "diffs": {
            "data": diff_vals_f.format_dicts(diff_vals.head(100).itertuples()),
            "top": diff_ct > 100,
            "total": diff_ct,
        },
        "min": diff_fmt(min_diff, "N/A"),
        "max": diff_fmt(max_diff, "N/A"),
        "avg": diff_fmt(avg_diff, "N/A"),
    }
    return metrics, code



[docs]def build_string_metrics(s, col):
    char_len = s.len()

    def calc_len(x):
        try:
            return len(x)
        except BaseException:
            return 0

    word_len = apply(s.replace(r"[\s]+", " ").str.split(" "), calc_len)

    def txt_count(r):
        return s.count(r).astype(bool).sum()

    string_metrics = dict(
        char_min=int(char_len.min()),
        char_max=int(char_len.max()),
        char_mean=json_float(char_len.mean()),
        char_std=json_float(char_len.std()),
        with_space=int(txt_count(r"\s")),
        with_accent=int(txt_count(r"[À-ÖÙ-öù-ÿĀ-žḀ-ỿ]")),
        with_num=int(txt_count(r"[\d]")),
        with_upper=int(txt_count(r"[A-Z]")),
        with_lower=int(txt_count(r"[a-z]")),
        with_punc=int(
            txt_count(
                r'(\!|"|\#|\$|%|&|\'|\(|\)|\*|\+|,|\-|\.|/|\:|\;|\<|\=|\>|\?|@|\[|\\|\]|\^|_|\`|\{|\||\}|\~)'
            )
        ),
        space_at_the_first=int(txt_count(r"^ ")),
        space_at_the_end=int(txt_count(r" $")),
        multi_space_after_each_other=int(txt_count(r"\s{2,}")),
        with_hidden=int(txt_count(r"[^{}]+".format(printable))),
        word_min=int(word_len.min()),
        word_max=int(word_len.max()),
        word_mean=json_float(word_len.mean()),
        word_std=json_float(word_len.std()),
    )

    punc_reg = (
        """\tr'(\\!|"|\\#|\\$|%|&|\\'|\\(|\\)|\\*|\\+|,|\\-|\\.|/|\\:|\\;|\\<|\\=|"""
        """\\>|\\?|@|\\[|\\\\|\\]|\\^|_|\\`|\\{|\\||\\}|\\~)'"""
    )
    code = [
        "s = data['{}']".format(col),
        "s = s[~s.isnull()].str",
        "char_len = s.len()\n",
        "def calc_len(x):",
        "\ttry:",
        "\t\treturn len(x)",
        "\texcept:",
        "\t\treturn 0\n",
        "word_len = s.replace(r'[\\s]+', ' ').str.split(' ').apply(calc_len)\n",
        "def txt_count(r):",
        "\treturn s.count(r).astype(bool).sum()\n",
        "char_min=char_len.min()",
        "char_max = char_len.max()",
        "char_mean = char_len.mean()",
        "char_std = char_len.std()",
        "with_space = txt_count(r'\\s')",
        "with_accent = txt_count(r'[À-ÖÙ-öù-ÿĀ-žḀ-ỿ]')",
        "with_num = txt_count(r'[\\d]')",
        "with_upper = txt_count(r'[A-Z]')",
        "with_lower = txt_count(r'[a-z]')",
        "with_punc = txt_count(",
        "\t{}".format(punc_reg),
        ")",
        "space_at_the_first = txt_count(r'^ ')",
        "space_at_the_end = txt_count(r' $')",
        "multi_space_after_each_other = txt_count(r'\\s{2,}')",
        "printable = r'\\w \\!\"#\\$%&'\\(\\)\\*\\+,\\-\\./:;<»«؛،ـ\\=>\\?@\\[\\\\\\]\\^_\\`\\{\\|\\}~'",
        "with_hidden = txt_count(r'[^{}]+'.format(printable))",
        "word_min = word_len.min()",
        "word_max = word_len.max()",
        "word_mean = word_len.mean()",
        "word_std = word_len.std()",
    ]

    return string_metrics, code



[docs]@dtale.route("/describe/<data_id>")
@exception_decorator
def describe(data_id):
    """
    :class:`flask:flask.Flask` route which returns standard details about column data using
    :meth:`pandas:pandas.DataFrame.describe` to the front-end as JSON

    :param data_id: integer string identifier for a D-Tale process's data
    :type data_id: str
    :param column: required dash separated string "START-END" stating a range of row indexes to be returned
                   to the screen
    :return: JSON {
        describe: object representing output from :meth:`pandas:pandas.Series.describe`,
        unique_data: array of unique values when data has <= 100 unique values
        success: True/False
    }

    """
    column = get_str_arg(request, "col")
    data = load_filterable_data(data_id, request)
    data = data[[column]]
    additional_aggs = None
    dtype = global_state.get_dtype_info(data_id, column)
    classification = classify_type(dtype["dtype"])
    if classification in ["I", "F"]:
        additional_aggs = ["sum", "median", "mode", "var", "sem"]
    code = build_code_export(data_id)
    desc, desc_code = load_describe(data[column], additional_aggs=additional_aggs)
    code += desc_code
    return_data = dict(describe=desc, success=True)
    if "unique" not in return_data["describe"]:
        return_data["describe"]["unique"] = json_int(dtype["unique_ct"], as_string=True)
    for p in ["skew", "kurt"]:
        if p in dtype:
            return_data["describe"][p] = dtype[p]

    uniq_vals = data[column].value_counts().sort_values(ascending=False)
    uniq_vals.index.name = "value"
    uniq_vals.name = "count"
    uniq_vals = uniq_vals.reset_index()

    # build top
    top_freq = uniq_vals["count"].values[0]
    top_vals = uniq_vals[uniq_vals["count"] == top_freq].sort_values("value").head(5)
    top_vals_f = grid_formatter(grid_columns(top_vals), as_string=True)
    top_vals = top_vals_f.format_lists(top_vals)
    return_data["describe"]["top"] = ", ".join(top_vals["value"])
    return_data["describe"]["freq"] = int(top_freq)

    code.append(
        (
            "uniq_vals = data['{}'].value_counts().sort_values(ascending=False)\n"
            "uniq_vals.index.name = 'value'\n"
            "uniq_vals.name = 'count'\n"
            "uniq_vals = uniq_vals.reset_index()"
        ).format(column)
    )

    if dtype["dtype"].startswith("mixed"):
        uniq_vals["type"] = apply(uniq_vals["value"], lambda i: type(i).__name__)
        dtype_counts = uniq_vals.groupby("type").sum().reset_index()
        dtype_counts.columns = ["dtype", "count"]
        return_data["dtype_counts"] = dtype_counts.to_dict(orient="records")
        code.append(
            (
                "uniq_vals['type'] = uniq_vals['value'].apply( lambda i: type(i).__name__)\n"
                "dtype_counts = uniq_vals.groupby('type').sum().reset_index()\n"
                "dtype_counts.columns = ['dtype', 'count']"
            )
        )
    else:
        uniq_vals.loc[:, "type"] = find_dtype(uniq_vals["value"])
        code.append(
            "uniq_vals.loc[:, 'type'] = '{}'".format(uniq_vals["type"].values[0])
        )

    if classification in ["I", "F", "D"]:
        sd_metrics, sd_code = build_sequential_diffs(data[column], column)
        return_data["sequential_diffs"] = sd_metrics
        code.append(sd_code)

    if classification == "S":
        str_col = data[column]
        sm_metrics, sm_code = build_string_metrics(
            str_col[~str_col.isnull()].str, column
        )
        return_data["string_metrics"] = sm_metrics
        code += sm_code

    return_data["uniques"] = {}
    for uniq_type, uniq_grp in uniq_vals.groupby("type"):
        total = len(uniq_grp)
        top = total > 100
        uniq_grp = (
            uniq_grp[["value", "count"]]
            .sort_values(["count", "value"], ascending=[False, True])
            .head(100)
        )
        uniq_grp["value"] = uniq_grp["value"].astype(uniq_type)
        uniq_f, _ = build_formatters(uniq_grp)
        return_data["uniques"][uniq_type] = dict(
            data=uniq_f.format_dicts(uniq_grp.itertuples()),
            total=total,
            top=top,
        )

    return_data["code"] = "\n".join(code)
    return jsonify(return_data)



[docs]@dtale.route("/variance/<data_id>")
@exception_decorator
def variance(data_id):
    """
    :class:`flask:flask.Flask` route which returns standard details about column data using
    :meth:`pandas:pandas.DataFrame.describe` to the front-end as JSON

    :param data_id: integer string identifier for a D-Tale process's data
    :type data_id: str
    :param column: required dash separated string "START-END" stating a range of row indexes to be returned
                   to the screen
    :return: JSON {
        describe: object representing output from :meth:`pandas:pandas.Series.describe`,
        unique_data: array of unique values when data has <= 100 unique values
        success: True/False
    }

    """
    column = get_str_arg(request, "col")
    data = load_filterable_data(data_id, request)
    s = data[column]
    code = ["s = df['{}']".format(column)]
    unique_ct = unique_count(s)
    code.append("unique_ct = s.unique().size")
    s_size = len(s)
    code.append("s_size = len(s)")
    check1 = bool((unique_ct / s_size) < 0.1)
    code.append("check1 = (unique_ct / s_size) < 0.1")
    return_data = dict(check1=dict(unique=unique_ct, size=s_size, result=check1))
    dtype = global_state.get_dtype_info(data_id, column)
    if unique_ct >= 2:
        val_counts = s.value_counts()
        check2 = bool((val_counts.values[0] / val_counts.values[1]) > 20)
        fmt = find_dtype_formatter(dtype["dtype"])
        return_data["check2"] = dict(
            val1=dict(val=fmt(val_counts.index[0]), ct=int(val_counts.values[0])),
            val2=dict(val=fmt(val_counts.index[1]), ct=int(val_counts.values[1])),
            result=check2,
        )
    code += [
        "check2 = False",
        "if unique_ct > 1:",
        "\tval_counts = s.value_counts()",
        "\tcheck2 = (val_counts.values[0] / val_counts.values[1]) > 20",
        "low_variance = check1 and check2",
    ]

    return_data["size"] = len(s)
    return_data["outlierCt"] = dtype["hasOutliers"]
    return_data["missingCt"] = int(s.isnull().sum())

    jb_stat, jb_p = sts.jarque_bera(s)
    return_data["jarqueBera"] = dict(statistic=float(jb_stat), pvalue=float(jb_p))
    sw_stat, sw_p = sts.shapiro(s)
    return_data["shapiroWilk"] = dict(statistic=float(sw_stat), pvalue=float(sw_p))
    code += [
        "\nimport scipy.stats as sts\n",
        "jb_stat, jb_p = sts.jarque_bera(s)",
        "sw_stat, sw_p = sts.shapiro(s)",
    ]
    return_data["code"] = "\n".join(code)
    return jsonify(return_data)



[docs]def calc_outlier_range(s):
    try:
        q1 = s.quantile(0.25)
        q3 = s.quantile(0.75)
    except BaseException:  # this covers the case when a series contains pd.NA
        return np.nan, np.nan
    iqr = q3 - q1
    iqr_lower = q1 - 1.5 * iqr
    iqr_upper = q3 + 1.5 * iqr
    return iqr_lower, iqr_upper



[docs]def build_outlier_query(iqr_lower, iqr_upper, min_val, max_val, column):
    queries = []
    if iqr_lower > min_val:
        queries.append(
            "{column} < {lower}".format(
                column=build_col_key(column), lower=json_float(iqr_lower)
            )
        )
    if iqr_upper < max_val:
        queries.append(
            "{column} > {upper}".format(
                column=build_col_key(column), upper=json_float(iqr_upper)
            )
        )
    return "(({}))".format(") or (".join(queries)) if len(queries) > 1 else queries[0]



[docs]@dtale.route("/outliers/<data_id>")
@exception_decorator
def outliers(data_id):
    column = get_str_arg(request, "col")
    df = global_state.get_data(data_id)
    s = df[column]
    iqr_lower, iqr_upper = calc_outlier_range(s)
    formatter = find_dtype_formatter(find_dtype(s))

    df = load_filterable_data(data_id, request)
    s = df[column]
    outliers = s[(s < iqr_lower) | (s > iqr_upper)].unique()
    if not len(outliers):
        return jsonify(outliers=[])

    top = len(outliers) > 100
    outliers = [formatter(v) for v in outliers[:100]]
    query = build_outlier_query(iqr_lower, iqr_upper, s.min(), s.max(), column)
    code = (
        "s = df['{column}']\n"
        "q1 = s.quantile(0.25)\n"
        "q3 = s.quantile(0.75)\n"
        "iqr = q3 - q1\n"
        "iqr_lower = q1 - 1.5 * iqr\n"
        "iqr_upper = q3 + 1.5 * iqr\n"
        "outliers = dict(s[(s < iqr_lower) | (s > iqr_upper)])"
    ).format(column=column)
    queryApplied = column in (
        (global_state.get_settings(data_id) or {}).get("outlierFilters") or {}
    )
    return jsonify(
        outliers=outliers, query=query, code=code, queryApplied=queryApplied, top=top
    )



[docs]@dtale.route("/toggle-outlier-filter/<data_id>")
@exception_decorator
def toggle_outlier_filter(data_id):
    column = get_str_arg(request, "col")
    settings = global_state.get_settings(data_id) or {}
    outlierFilters = settings.get("outlierFilters") or {}
    if column in outlierFilters:
        settings["outlierFilters"] = {
            k: v for k, v in outlierFilters.items() if k != column
        }
    else:
        dtype_info = global_state.get_dtype_info(data_id, column)
        outlier_range, min_val, max_val = (
            dtype_info.get(p) for p in ["outlierRange", "min", "max"]
        )
        iqr_lower, iqr_upper = (outlier_range.get(p) for p in ["lower", "upper"])
        query = build_outlier_query(iqr_lower, iqr_upper, min_val, max_val, column)
        settings["outlierFilters"] = dict_merge(
            outlierFilters, {column: {"query": query}}
        )
    global_state.set_settings(data_id, settings)
    return jsonify(dict(success=True, outlierFilters=settings["outlierFilters"]))



[docs]@dtale.route("/delete-col/<data_id>")
@exception_decorator
def delete_col(data_id):
    columns = get_json_arg(request, "cols")
    data = global_state.get_data(data_id)
    data = data[[c for c in data.columns if c not in columns]]
    curr_history = global_state.get_history(data_id) or []
    curr_history += [
        "df = df[[c for c in df.columns if c not in ['{}']]]".format(
            "','".join(columns)
        )
    ]
    global_state.set_history(data_id, curr_history)
    dtypes = global_state.get_dtypes(data_id)
    dtypes = [dt for dt in dtypes if dt["name"] not in columns]
    curr_settings = global_state.get_settings(data_id)
    curr_settings["locked"] = [
        c for c in curr_settings.get("locked", []) if c not in columns
    ]
    global_state.set_data(data_id, data)
    global_state.set_dtypes(data_id, dtypes)
    global_state.set_settings(data_id, curr_settings)
    return jsonify(success=True)



[docs]@dtale.route("/rename-col/<data_id>")
@exception_decorator
def rename_col(data_id):
    column = get_str_arg(request, "col")
    rename = get_str_arg(request, "rename")
    data = global_state.get_data(data_id)
    if column != rename and rename in data.columns:
        return jsonify(error='Column name "{}" already exists!')

    data = data.rename(columns={column: rename})
    curr_history = global_state.get_history(data_id) or []
    curr_history += ["df = df.rename(columns={'%s': '%s'})" % (column, rename)]
    global_state.set_history(data_id, curr_history)
    dtypes = global_state.get_dtypes(data_id)
    dtypes = [
        dict_merge(dt, {"name": rename}) if dt["name"] == column else dt
        for dt in dtypes
    ]
    curr_settings = global_state.get_settings(data_id)
    curr_settings["locked"] = [
        rename if c == column else c for c in curr_settings.get("locked", [])
    ]
    global_state.set_data(data_id, data)
    global_state.set_dtypes(data_id, dtypes)
    global_state.set_settings(data_id, curr_settings)
    return jsonify(success=True)



[docs]@dtale.route("/edit-cell/<data_id>")
@exception_decorator
def edit_cell(data_id):
    column = get_str_arg(request, "col")
    row_index = get_int_arg(request, "rowIndex")
    updated = get_str_arg(request, "updated")
    updated_str = updated
    curr_settings = global_state.get_settings(data_id)
    data = run_query(
        handle_predefined(data_id),
        build_query(data_id, curr_settings.get("query")),
        global_state.get_context_variables(data_id),
        ignore_empty=True,
    )
    dtype = find_dtype(data[column])

    code = []
    if updated in ["nan", "inf"]:
        updated_str = "np.{}".format(updated)
        updated = getattr(np, updated)
        data.loc[row_index, column] = updated
        code.append(
            "df.loc[{row_index}, '{column}'] = {updated}".format(
                row_index=row_index, column=column, updated=updated_str
            )
        )
    else:
        classification = classify_type(dtype)
        if classification == "B":
            updated = updated.lower() == "true"
            updated_str = str(updated)
        elif classification == "I":
            updated = int(updated)
        elif classification == "F":
            updated = float(updated)
        elif classification == "D":
            updated_str = "pd.Timestamp({})".format(updated)
            updated = pd.Timestamp(updated)
        elif classification == "TD":
            updated_str = "pd.Timedelta({})".format(updated)
            updated = pd.Timedelta(updated)
        else:
            if dtype.startswith("category") and updated not in data[column].unique():
                data[column].cat.add_categories(updated, inplace=True)
                code.append(
                    "data['{column}'].cat.add_categories('{updated}', inplace=True)".format(
                        column=column, updated=updated
                    )
                )
            updated_str = "'{}'".format(updated)
        data.at[row_index, column] = updated
        code.append(
            "df.at[{row_index}, '{column}'] = {updated}".format(
                row_index=row_index, column=column, updated=updated_str
            )
        )
    curr_history = global_state.get_history(data_id) or []
    curr_history += code
    global_state.set_history(data_id, curr_history)

    data = global_state.get_data(data_id)
    dtypes = global_state.get_dtypes(data_id)
    ranges = {}
    try:
        ranges[column] = data[[column]].agg(["min", "max"]).to_dict()[column]
    except ValueError:
        pass
    dtype_f = dtype_formatter(data, {column: dtype}, ranges)
    dtypes = [
        dtype_f(dt["index"], column) if dt["name"] == column else dt for dt in dtypes
    ]
    global_state.set_dtypes(data_id, dtypes)
    return jsonify(success=True)



[docs]def build_filter_vals(series, data_id, column, fmt):
    dtype_info = global_state.get_dtype_info(data_id, column)
    vals = list(series.dropna().unique())
    try:
        vals = sorted(vals)
    except BaseException:
        pass  # if there are mixed values (EX: strings with ints) this fails
    if dtype_info["unique_ct"] > 500:
        # columns with too many unique values will need to use asynchronous loading, so for now we'll give the
        # first 5 values
        vals = vals[:5]
    vals = [fmt(v) for v in vals]
    return vals



[docs]@dtale.route("/column-filter-data/<data_id>")
@exception_decorator
def get_column_filter_data(data_id):
    column = get_str_arg(request, "col")
    s = global_state.get_data(data_id)[column]
    dtype = find_dtype(s)
    fmt = find_dtype_formatter(dtype)
    classification = classify_type(dtype)
    ret = dict(success=True, hasMissing=bool(s.isnull().any()))
    if classification not in ["S", "B"]:
        data_range = s.agg(["min", "max"]).to_dict()
        data_range = {k: fmt(v) for k, v in data_range.items()}
        ret = dict_merge(ret, data_range)
    if classification in ["S", "I", "B"]:
        ret["uniques"] = build_filter_vals(s, data_id, column, fmt)
    return jsonify(ret)



[docs]@dtale.route("/async-column-filter-data/<data_id>")
@exception_decorator
def get_async_column_filter_data(data_id):
    column = get_str_arg(request, "col")
    input = get_str_arg(request, "input")
    s = global_state.get_data(data_id)[column]
    dtype = find_dtype(s)
    fmt = find_dtype_formatter(dtype)
    vals = s[s.astype("str").str.startswith(input)]
    vals = [dict(value=fmt(v)) for v in sorted(vals.unique())[:5]]
    return jsonify(vals)



[docs]@dtale.route("/save-column-filter/<data_id>")
@exception_decorator
def save_column_filter(data_id):
    column = get_str_arg(request, "col")
    curr_filters = ColumnFilter(
        data_id, column, get_str_arg(request, "cfg")
    ).save_filter()
    return jsonify(success=True, currFilters=curr_filters)



[docs]@dtale.route("/data/<data_id>")
@exception_decorator
def get_data(data_id):
    """
    :class:`flask:flask.Flask` route which returns current rows from DATA (based on scrollbar specs and saved settings)
    to front-end as JSON

    :param data_id: integer string identifier for a D-Tale process's data
    :type data_id: str
    :param ids: required dash separated string "START-END" stating a range of row indexes to be returned to the screen
    :param query: string from flask.request.args['query'] which is applied to DATA using the query() function
    :param sort: JSON string from flask.request.args['sort'] which is applied to DATA using the sort_values() or
                 sort_index() function.  Here is the JSON structure: [col1,dir1],[col2,dir2],....[coln,dirn]
    :return: JSON {
        results: [
            {dtale_index: 1, col1: val1_1, ...,colN: valN_1},
            ...,
            {dtale_index: N2, col1: val1_N2, ...,colN: valN_N2}
        ],
        columns: [{name: col1, dtype: 'int64'},...,{name: colN, dtype: 'datetime'}],
        total: N2,
        success: True/False
    }
    """
    data = global_state.get_data(data_id)

    # this will check for when someone instantiates D-Tale programmatically and directly alters the internal
    # state of the dataframe (EX: d.data['new_col'] = 'foo')
    curr_dtypes = [c["name"] for c in global_state.get_dtypes(data_id)]
    if any(c not in curr_dtypes for c in data.columns):
        data, _ = format_data(data)
        global_state.set_data(data_id, data)
        global_state.set_dtypes(
            data_id, build_dtypes_state(data, global_state.get_dtypes(data_id) or [])
        )

    params = retrieve_grid_params(request)
    ids = get_json_arg(request, "ids")
    if ids is None:
        return jsonify({})

    col_types = global_state.get_dtypes(data_id)
    curr_settings = global_state.get_settings(data_id) or {}
    f = grid_formatter(col_types, nan_display=curr_settings.get("nanDisplay", "nan"))
    if curr_settings.get("sortInfo") != params.get("sort"):
        data = sort_df_for_grid(data, params)
        global_state.set_data(data_id, data)
    if params.get("sort") is not None:
        curr_settings = dict_merge(curr_settings, dict(sortInfo=params["sort"]))
    else:
        curr_settings = {k: v for k, v in curr_settings.items() if k != "sortInfo"}
    final_query = build_query(data_id, curr_settings.get("query"))
    data = run_query(
        handle_predefined(data_id),
        final_query,
        global_state.get_context_variables(data_id),
        ignore_empty=True,
    )
    global_state.set_settings(data_id, curr_settings)

    total = len(data)
    results = {}
    if total:
        for sub_range in ids:
            sub_range = list(map(int, sub_range.split("-")))
            if len(sub_range) == 1:
                sub_df = data.iloc[sub_range[0] : sub_range[0] + 1]
                sub_df = f.format_dicts(sub_df.itertuples())
                results[sub_range[0]] = dict_merge({IDX_COL: sub_range[0]}, sub_df[0])
            else:
                [start, end] = sub_range
                sub_df = (
                    data.iloc[start:]
                    if end >= len(data) - 1
                    else data.iloc[start : end + 1]
                )
                sub_df = f.format_dicts(sub_df.itertuples())
                for i, d in zip(range(start, end + 1), sub_df):
                    results[i] = dict_merge({IDX_COL: i}, d)
    columns = [
        dict(name=IDX_COL, dtype="int64", visible=True)
    ] + global_state.get_dtypes(data_id)
    return_data = dict(
        results=results, columns=columns, total=total, final_query=final_query
    )
    return jsonify(return_data)



[docs]@dtale.route("/load-filtered-ranges/<data_id>")
@exception_decorator
def load_filtered_ranges(data_id):
    curr_settings = global_state.get_settings(data_id) or {}
    final_query = build_query(data_id, curr_settings.get("query"))
    if not final_query:
        return {}
    curr_filtered_ranges = curr_settings.get("filteredRanges", {})
    if final_query == curr_filtered_ranges.get("query"):
        return jsonify(curr_filtered_ranges)
    data = run_query(
        handle_predefined(data_id),
        final_query,
        global_state.get_context_variables(data_id),
        ignore_empty=True,
    )

    def _filter_numeric(col):
        s = data[col]
        dtype = find_dtype(s)
        return classify_type(dtype) in ["F", "I"] and not s.isnull().all()

    numeric_cols = [col for col in data.columns if _filter_numeric(col)]
    filtered_ranges = calc_data_ranges(data[numeric_cols])
    updated_dtypes = build_dtypes_state(
        data, global_state.get_dtypes(data_id) or [], filtered_ranges
    )
    updated_dtypes = {col["name"]: col for col in updated_dtypes}
    overall_min, overall_max = None, None
    if len(filtered_ranges):
        overall_min = min([v["min"] for v in filtered_ranges.values()])
        overall_max = max([v["max"] for v in filtered_ranges.values()])
    curr_settings["filteredRanges"] = dict(
        query=final_query,
        ranges=filtered_ranges,
        dtypes=updated_dtypes,
        overall=dict(min=overall_min, max=overall_max),
    )
    global_state.set_settings(data_id, curr_settings)
    return jsonify(curr_settings["filteredRanges"])



[docs]@dtale.route("/data-export/<data_id>")
@exception_decorator
def data_export(data_id):
    curr_settings = global_state.get_settings(data_id) or {}
    curr_dtypes = global_state.get_dtypes(data_id) or []
    data = run_query(
        handle_predefined(data_id),
        build_query(data_id, curr_settings.get("query")),
        global_state.get_context_variables(data_id),
        ignore_empty=True,
    )
    data = data[
        [
            c["name"]
            for c in sorted(curr_dtypes, key=lambda c: c["index"])
            if c["visible"]
        ]
    ]
    tsv = get_str_arg(request, "tsv") == "true"
    file_ext = "tsv" if tsv else "csv"
    csv_buffer = export_to_csv_buffer(data, tsv=tsv)
    filename = build_chart_filename("data", ext=file_ext)
    return send_file(csv_buffer.getvalue(), filename, "text/{}".format(file_ext))



[docs]@dtale.route("/column-analysis/<data_id>")
@exception_decorator
def get_column_analysis(data_id):
    """
    :class:`flask:flask.Flask` route which returns output from numpy.histogram/pd.value_counts to front-end as JSON

    :param data_id: integer string identifier for a D-Tale process's data
    :type data_id: str
    :param col: string from flask.request.args['col'] containing name of a column in your dataframe
    :param type: string from flask.request.args['type'] to signify either a histogram or value counts
    :param query: string from flask.request.args['query'] which is applied to DATA using the query() function
    :param bins: the number of bins to display in your histogram, options on the front-end are 5, 10, 20, 50
    :param top: the number of top values to display in your value counts, default is 100
    :returns: JSON {results: DATA, desc: output from pd.DataFrame[col].describe(), success: True/False}
    """

    analysis = ColumnAnalysis(data_id, request)
    return jsonify(**analysis.build())



[docs]@dtale.route("/correlations/<data_id>")
@exception_decorator
def get_correlations(data_id):
    """
    :class:`flask:flask.Flask` route which gathers Pearson correlations against all combinations of columns with
    numeric data using :meth:`pandas:pandas.DataFrame.corr`

    On large datasets with no :attr:`numpy:numpy.nan` data this code will use :meth:`numpy:numpy.corrcoef`
    for speed purposes

    :param data_id: integer string identifier for a D-Tale process's data
    :type data_id: str
    :param query: string from flask.request.args['query'] which is applied to DATA using the query() function
    :returns: JSON {
        data: [{column: col1, col1: 1.0, col2: 0.99, colN: 0.45},...,{column: colN, col1: 0.34, col2: 0.88, colN: 1.0}],
    } or {error: 'Exception message', traceback: 'Exception stacktrace'}
    """
    curr_settings = global_state.get_settings(data_id) or {}
    data = run_query(
        handle_predefined(data_id),
        build_query(data_id, curr_settings.get("query")),
        global_state.get_context_variables(data_id),
    )
    valid_corr_cols, valid_str_corr_cols, valid_date_cols = correlations.get_col_groups(
        data_id, data
    )

    str_encodings_code = ""
    dummy_col_mappings = {}
    if get_bool_arg(request, "encodeStrings") and valid_str_corr_cols:
        data = data[valid_corr_cols + valid_str_corr_cols]
        for str_col in valid_str_corr_cols:
            dummies = pd.get_dummies(data[[str_col]], columns=[str_col])
            dummy_cols = list(dummies.columns)
            dummy_col_mappings[str_col] = dummy_cols
            data[dummy_cols] = dummies
            valid_corr_cols += dummy_cols
        str_encodings_code = (
            "str_corr_cols = [\n\t'{valid_str_corr_cols}'\n]\n"
            "dummies = pd.get_dummies(corr_data, str_corr_cols)\n"
            "corr_data.loc[:, dummies.columns] = dummies\n"
        ).format(valid_str_corr_cols="', '".join(valid_str_corr_cols))
    else:
        data = data[valid_corr_cols]

    corr_cols_str = "'\n\t'".join(
        ["', '".join(chunk) for chunk in divide_chunks(valid_corr_cols, 8)]
    )
    pps_data = None
    if get_bool_arg(request, "pps"):
        code = build_code_export(data_id, imports="import ppscore\n")
        code.append(
            (
                "corr_cols = [\n"
                "\t'{corr_cols}'\n"
                "]\n"
                "corr_data = df[corr_cols]\n"
                "{str_encodings}"
                "corr_data = ppscore.matrix(corr_data)\n"
            ).format(corr_cols=corr_cols_str, str_encodings=str_encodings_code)
        )

        data, pps_data = get_ppscore_matrix(data[valid_corr_cols])
    else:
        data, matrix_code = correlations.build_matrix(data_id, data, valid_corr_cols)
        code = [
            matrix_code.format(
                corr_cols=corr_cols_str, str_encodings=str_encodings_code
            )
        ]

    code.append(
        "corr_data.index.name = str('column')\ncorr_data = corr_data.reset_index()"
    )
    code = "\n".join(code)
    data.index.name = str("column")
    data = data.reset_index()
    col_types = grid_columns(data)
    f = grid_formatter(col_types, nan_display=None)
    return jsonify(
        data=f.format_dicts(data.itertuples()),
        dates=valid_date_cols,
        strings=valid_str_corr_cols,
        dummyColMappings=dummy_col_mappings,
        code=code,
        pps=pps_data,
    )



[docs]@dtale.route("/corr-analysis/<data_id>")
@exception_decorator
def get_corr_analysis(data_id):
    column_name, max_score, corrs, ranks = correlations.get_analysis(data_id)
    return jsonify(
        column_name=column_name, max_score=max_score, corrs=corrs, ranks=ranks
    )



[docs]@dtale.route("/chart-data/<data_id>")
@exception_decorator
def get_chart_data(data_id):
    """
    :class:`flask:flask.Flask` route which builds data associated with a chart.js chart

    :param data_id: integer string identifier for a D-Tale process's data
    :type data_id: str
    :param query: string from flask.request.args['query'] which is applied to DATA using the query() function
    :param x: string from flask.request.args['x'] column to be used as x-axis of chart
    :param y: string from flask.request.args['y'] column to be used as y-axis of chart
    :param group: string from flask.request.args['group'] comma-separated string of columns to group chart data by
    :param agg: string from flask.request.args['agg'] points to a specific function that can be applied to
                :func: pandas.core.groupby.DataFrameGroupBy.  Possible values are: count, first, last mean,
                median, min, max, std, var, mad, prod, sum
    :returns: JSON {
        data: {
            series1: { x: [x1, x2, ..., xN], y: [y1, y2, ..., yN] },
            series2: { x: [x1, x2, ..., xN], y: [y1, y2, ..., yN] },
            ...,
            seriesN: { x: [x1, x2, ..., xN], y: [y1, y2, ..., yN] },
        },
        min: minY,
        max: maxY,
    } or {error: 'Exception message', traceback: 'Exception stacktrace'}
    """
    data = run_query(
        handle_predefined(data_id),
        build_query(data_id, get_str_arg(request, "query")),
        global_state.get_context_variables(data_id),
    )
    x = get_str_arg(request, "x")
    y = get_json_arg(request, "y")
    group_col = get_json_arg(request, "group")
    agg = get_str_arg(request, "agg")
    allow_duplicates = get_bool_arg(request, "allowDupes")
    window = get_int_arg(request, "rollingWin")
    comp = get_str_arg(request, "rollingComp")
    data, code = build_base_chart(
        data,
        x,
        y,
        group_col=group_col,
        agg=agg,
        allow_duplicates=allow_duplicates,
        rolling_win=window,
        rolling_comp=comp,
    )
    data["success"] = True
    return jsonify(data)



[docs]def get_ppscore(df, col1, col2):
    try:
        import ppscore

        pps = ppscore.score(df, col1, col2)
        pps["model"] = pps["model"].__str__()
        pps["ppscore"] = float(pps["ppscore"])
        pps["baseline_score"] = float(pps["baseline_score"])
        pps["model_score"] = float(pps["model_score"])
        return pps
    except BaseException:
        return None



[docs]def get_ppscore_matrix(df):
    try:
        import ppscore

        pps_data = ppscore.matrix(df)
        data = (
            pps_data[["x", "y", "ppscore"]].set_index(["x", "y"]).unstack()["ppscore"]
        )

        # additional PPS display
        pps_data.loc[:, "model"] = pps_data["model"].astype("str")
        pps_data = format_grid(pps_data)
        pps_data = pps_data["results"]
        return data, pps_data
    except BaseException:
        return [], None



[docs]def update_df_for_encoded_strings(df, dummy_cols, cols, code):
    if not dummy_cols:
        return df
    dummies = pd.get_dummies(df[dummy_cols], columns=dummy_cols)
    dummies = dummies[[c for c in dummies.columns if c in cols]]
    df[dummies.columns] = dummies

    code.append(
        (
            "dummy_cols = ['{}']\n"
            "dummies = pd.get_dummies(df[dummy_cols], columns=dummy_cols)\n"
            "final_cols = ['{}']\n"
            "dummies = dummies[[c for c in dummies.columns if c in final_cols]]\n"
            "df.loc[:, dummies.columns] = dummies"
        ).format("', '".join(dummy_cols), "', '".join(cols))
    )
    return df



[docs]@dtale.route("/correlations-ts/<data_id>")
@exception_decorator
def get_correlations_ts(data_id):
    """
    :class:`flask:flask.Flask` route which returns timeseries of Pearson correlations of two columns with numeric data
    using :meth:`pandas:pandas.DataFrame.corr`

    :param data_id: integer string identifier for a D-Tale process's data
    :type data_id: str
    :param cols: comma-separated string from flask.request.args['cols'] containing names of two columns in dataframe
    :param dateCol: string from flask.request.args['dateCol'] with name of date-type column in dateframe for timeseries
    :returns: JSON {
        data: {:col1:col2: {data: [{corr: 0.99, date: 'YYYY-MM-DD'},...], max: 0.99, min: 0.99}
    } or {error: 'Exception message', traceback: 'Exception stacktrace'}
    """
    curr_settings = global_state.get_settings(data_id) or {}
    data = run_query(
        handle_predefined(data_id),
        build_query(data_id, curr_settings.get("query")),
        global_state.get_context_variables(data_id),
    )
    cols = get_json_arg(request, "cols")
    [col1, col2] = cols
    date_col = get_str_arg(request, "dateCol")
    rolling = get_bool_arg(request, "rolling")
    rolling_window = get_int_arg(request, "rollingWindow")
    min_periods = get_int_arg(request, "minPeriods")
    dummy_cols = get_json_arg(request, "dummyCols", [])

    code = build_code_export(data_id)
    pps = get_ppscore(data, col1, col2)

    if rolling:
        data = data[
            [c for c in data.columns if c in [date_col, col1, col2] + dummy_cols]
        ]
        data = update_df_for_encoded_strings(data, dummy_cols, cols, code)
        data = data.set_index(date_col)
        rolling_kwargs = {}
        if min_periods is not None:
            rolling_kwargs["min_periods"] = min_periods
        data = (
            data[[col1, col2]]
            .rolling(rolling_window, **rolling_kwargs)
            .corr()
            .reset_index()
        )
        data = data.dropna()
        data = data[data["level_1"] == col1][[date_col, col2]]
        code.append(
            (
                "corr_ts = df[['{date_col}', '{col1}', '{col2}']].set_index('{date_col}')\n"
                "corr_ts = corr_ts[['{col1}', '{col2}']].rolling({rolling_window}, min_periods=min_periods).corr()\n"
                "corr_ts = corr_ts.reset_index().dropna()\n"
                "corr_ts = corr_ts[corr_ts['level_1'] == '{col1}'][['{date_col}', '{col2}']]"
            ).format(
                col1=col1, col2=col2, date_col=date_col, rolling_window=rolling_window
            )
        )
    else:
        data = data[[c for c in data.columns if c in [date_col] + cols + dummy_cols]]
        data = update_df_for_encoded_strings(data, dummy_cols, cols, code)
        data = data.groupby(date_col)[cols].corr(method="pearson")
        data.index.names = ["date", "column"]
        data = data.reset_index()
        data = data[data.column == col1][["date", col2]]
        code.append(
            (
                "corr_ts = df.groupby('{date_col}')['{cols}'].corr(method='pearson')\n"
                "corr_ts.index.names = ['date', 'column']\n"
                "corr_ts = corr_ts[corr_ts.column == '{col1}'][['date', '{col2}']]\n"
            ).format(col1=col1, col2=col2, date_col=date_col, cols="', '".join(cols))
        )
        if rolling_window:
            data = data.set_index("date")
            rolling_kwargs = {}
            if min_periods is not None:
                rolling_kwargs["min_periods"] = min_periods
            data = (
                data[[col2]]
                .rolling(rolling_window, **rolling_kwargs)
                .mean()
                .reset_index()
            )
            data = data.dropna()
            code.append(
                (
                    "corr_ts = corr_ts.set_index('date')\n"
                    "corr_ts = corr_ts[['{col}']].rolling({rolling_window}, min_periods={min_periods}).mean()\n"
                    "corr_ts = corr_ts.reset_index().dropna()"
                ).format(
                    col=col2, rolling_window=rolling_window, min_periods=min_periods
                )
            )

    data.columns = ["date", "corr"]
    code.append("corr_ts.columns = ['date', 'corr']")
    return_data, _code = build_base_chart(data.fillna(0), "date", "corr")
    return_data["success"] = True
    return_data["code"] = "\n".join(code)
    return_data["pps"] = pps
    return jsonify(return_data)



[docs]@dtale.route("/scatter/<data_id>")
@exception_decorator
def get_scatter(data_id):
    """
    :class:`flask:flask.Flask` route which returns data used in correlation of two columns for scatter chart

    :param data_id: integer string identifier for a D-Tale process's data
    :type data_id: str
    :param cols: comma-separated string from flask.request.args['cols'] containing names of two columns in dataframe
    :param dateCol: string from flask.request.args['dateCol'] with name of date-type column in dateframe for timeseries
    :param date: string from flask.request.args['date'] date value in dateCol to filter dataframe to
    :returns: JSON {
        data: [{col1: 0.123, col2: 0.123, index: 1},...,{col1: 0.123, col2: 0.123, index: N}],
        stats: {
        stats: {
            correlated: 50,
            only_in_s0: 1,
            only_in_s1: 2,
            pearson: 0.987,
            spearman: 0.879,
        }
        x: col1,
        y: col2
    } or {error: 'Exception message', traceback: 'Exception stacktrace'}
    """
    cols = get_json_arg(request, "cols")
    dummy_cols = get_json_arg(request, "dummyCols", [])
    date_index = get_int_arg(request, "index")
    date_col = get_str_arg(request, "dateCol")
    rolling = get_bool_arg(request, "rolling")

    curr_settings = global_state.get_settings(data_id) or {}
    data = run_query(
        handle_predefined(data_id),
        build_query(data_id, curr_settings.get("query")),
        global_state.get_context_variables(data_id),
    )
    idx_col = str("_corr_index")
    y_cols = [cols[1], idx_col]
    code = build_code_export(data_id)
    selected_date = None
    if rolling:
        data = data[[c for c in data.columns if c in [date_col] + cols + dummy_cols]]
        data = update_df_for_encoded_strings(data, dummy_cols, cols, code)
        window = get_int_arg(request, "window")
        min_periods = get_int_arg(request, "minPeriods", default=0)
        dates = data[date_col].sort_values().unique()
        date_index = min(date_index + max(min_periods - 1, 1), len(dates) - 1)
        selected_date = dates[date_index]
        idx = min(data[data[date_col] == selected_date].index) + 1
        selected_date = json_date(selected_date, nan_display=None)
        selected_date = "{} thru {}".format(
            json_date(dates[max(date_index - (window - 1), 0)]), selected_date
        )
        data = data.iloc[max(idx - window, 0) : idx]
        data = data[cols + [date_col]].dropna(how="any")
        y_cols.append(date_col)
        code.append(
            (
                "idx = min(df[df['{date_col}'] == '{date}'].index) + 1\n"
                "scatter_data = scatter_data.iloc[max(idx - {window}, 0):idx]\n"
                "scatter_data = scatter_data['{cols}'].dropna(how='any')"
            ).format(
                date_col=date_col,
                date=selected_date,
                window=window,
                cols="', '".join(sorted(list(set(cols)) + [date_col])),
            )
        )
    else:
        selected_cols = (
            ([date_col] if date_index is not None else []) + cols + dummy_cols
        )
        data = data[[c for c in data.columns if c in selected_cols]]
        data = update_df_for_encoded_strings(data, dummy_cols, cols, code)
        if date_index is not None:
            selected_date = data[date_col].sort_values().unique()[date_index]
            data = data[data[date_col] == selected_date]
            selected_date = json_date(selected_date, nan_display=None)
        data = data[cols].dropna(how="any")
        code.append(
            (
                "scatter_data = df[df['{date_col}'] == '{date}']"
                if date_index is not None
                else "scatter_data = df"
            ).format(date_col=date_col, date=selected_date)
        )
        code.append(
            "scatter_data = scatter_data['{cols}'].dropna(how='any')".format(
                cols="', '".join(cols)
            )
        )

    data[idx_col] = data.index
    [col1, col2] = cols
    s0 = data[col1]
    s1 = data[col2]
    pearson = s0.corr(s1, method="pearson")
    spearman = s0.corr(s1, method="spearman")
    pps = get_ppscore(data, col1, col2)
    stats = dict(
        pearson="N/A" if pd.isnull(pearson) else pearson,
        spearman="N/A" if pd.isnull(spearman) else spearman,
        pps=pps,
        correlated=len(data),
        only_in_s0=len(data[data[col1].isnull()]),
        only_in_s1=len(data[data[col2].isnull()]),
    )
    code.append(
        (
            "scatter_data['{idx_col}'] = scatter_data.index\n"
            "s0 = scatter_data['{col1}']\n"
            "s1 = scatter_data['{col2}']\n"
            "pearson = s0.corr(s1, method='pearson')\n"
            "spearman = s0.corr(s1, method='spearman')\n"
            "\nimport ppscore\n\n"
            "pps = ppscore.score(data, '{col1}', '{col2}')\n"
            "only_in_s0 = len(scatter_data[scatter_data['{col1}'].isnull()])\n"
            "only_in_s1 = len(scatter_data[scatter_data['{col2}'].isnull()])"
        ).format(col1=col1, col2=col2, idx_col=idx_col)
    )

    max_points = global_state.get_chart_settings()["scatter_points"]
    if len(data) > max_points:
        return jsonify(
            stats=stats,
            code="\n".join(code),
            error="Dataset exceeds {:,} records, cannot render scatter. Please apply filter...".format(
                max_points
            ),
            traceback=CHART_POINTS_LIMIT,
        )
    data, _code = build_base_chart(data, cols[0], y_cols, allow_duplicates=True)
    data["x"] = cols[0]
    data["y"] = cols[1]
    data["stats"] = stats
    data["code"] = "\n".join(code)
    data["date"] = " for {}".format(selected_date) if selected_date else ""
    return jsonify(data)



[docs]def build_context_variables(data_id, new_context_vars=None):
    """
    Build and return the dictionary of context variables associated with a process.
    If the names of any new variables are not formatted properly, an exception will be raised.
    New variables will overwrite the values of existing variables if they share the same name.

    :param data_id: integer string identifier for a D-Tale process's data
    :type data_id: str
    :param new_context_vars: dictionary of name, value pairs for new context variables
    :type new_context_vars: dict, optional
    :returns: dict of the context variables for this process
    :rtype: dict
    """
    if new_context_vars:
        for name, value in new_context_vars.items():
            if not isinstance(name, string_types):
                raise SyntaxError(
                    "{}, context variables must be a valid string".format(name)
                )
            elif not name.replace("_", "").isalnum():
                raise SyntaxError(
                    "{}, context variables can only contain letters, digits, or underscores".format(
                        name
                    )
                )
            elif name.startswith("_"):
                raise SyntaxError(
                    "{}, context variables can not start with an underscore".format(
                        name
                    )
                )

    return dict_merge(global_state.get_context_variables(data_id), new_context_vars)



[docs]@dtale.route("/filter-info/<data_id>")
@exception_decorator
def get_filter_info(data_id):
    """
    :class:`flask:flask.Flask` route which returns a view-only version of the query, column filters & context variables
    to the front end.

    :param data_id: integer string identifier for a D-Tale process's data
    :type data_id: str
    :return: JSON
    """

    def value_as_str(value):
        """Convert values into a string representation that can be shown to the user in the front-end."""
        return str(value)[:1000]

    ctxt_vars = global_state.get_context_variables(data_id) or {}
    ctxt_vars = [dict(name=k, value=value_as_str(v)) for k, v in ctxt_vars.items()]
    curr_settings = global_state.get_settings(data_id) or {}
    curr_settings = {
        k: v
        for k, v in curr_settings.items()
        if k
        in [
            "query",
            "columnFilters",
            "outlierFilters",
            "predefinedFilters",
            "invertFilter",
        ]
    }
    return jsonify(contextVars=ctxt_vars, success=True, **curr_settings)



[docs]@dtale.route("/xarray-coordinates/<data_id>")
@exception_decorator
def get_xarray_coords(data_id):
    ds = global_state.get_dataset(data_id)

    def _format_dim(coord, count):
        return dict(name=coord, count=count, dtype=ds.coords[coord].dtype.name)

    coord_data = [_format_dim(coord, count) for coord, count in ds.coords.dims.items()]
    return jsonify(data=coord_data)



[docs]@dtale.route("/xarray-dimension-values/<data_id>/<dim>")
@exception_decorator
def get_xarray_dimension_values(data_id, dim):
    ds = global_state.get_dataset(data_id)
    dim_entries = ds.coords[dim].data
    dim = pd.DataFrame({"value": dim_entries})
    dim_f, _ = build_formatters(dim)
    return jsonify(data=dim_f.format_dicts(dim.itertuples()))



[docs]@dtale.route("/update-xarray-selection/<data_id>")
@exception_decorator
def update_xarray_selection(data_id):
    ds = global_state.get_dataset(data_id)
    selection = get_json_arg(request, "selection") or {}
    df = convert_xarray_to_dataset(ds, **selection)
    startup(data=df, data_id=data_id, ignore_duplicate=True)
    global_state.set_dataset_dim(data_id, selection)
    return jsonify(success=True)



[docs]@dtale.route("/to-xarray/<data_id>")
@exception_decorator
def to_xarray(data_id):
    df = global_state.get_data(data_id)
    index_cols = get_json_arg(request, "index")
    ds = df.set_index(index_cols).to_xarray()
    startup(data=ds, data_id=data_id, ignore_duplicate=True)
    curr_settings = global_state.get_settings(data_id)
    startup_code = "df = df.set_index(['{index}']).to_xarray()".format(
        index="', '".join(index_cols)
    )
    global_state.set_settings(
        data_id, dict_merge(curr_settings, dict(startup_code=startup_code))
    )
    return jsonify(success=True)



[docs]@dtale.route("/code-export/<data_id>")
@exception_decorator
def get_code_export(data_id):
    code = build_code_export(data_id)
    return jsonify(code="\n".join(code), success=True)



[docs]def build_chart_filename(chart_type, ext="html"):
    return "{}_export_{}.{}".format(
        chart_type, json_timestamp(pd.Timestamp("now")), ext
    )



[docs]def send_file(output, filename, content_type):
    resp = make_response(output)
    resp.headers["Content-Disposition"] = "attachment; filename=%s" % filename
    resp.headers["Content-Type"] = content_type
    return resp



[docs]@dtale.route("/chart-export/<data_id>")
@exception_decorator
def chart_export(data_id):
    export_type = get_str_arg(request, "export_type")
    params = chart_url_params(request.args.to_dict())
    if export_type == "png":
        output = export_png(data_id, params)
        filename = build_chart_filename(params["chart_type"], ext="png")
        content_type = "image/png"
    else:
        output = export_chart(data_id, params)
        filename = build_chart_filename(params["chart_type"])
        content_type = "text/html"
    return send_file(output, filename, content_type)



[docs]@dtale.route("/chart-csv-export/<data_id>")
@exception_decorator
def chart_csv_export(data_id):
    params = chart_url_params(request.args.to_dict())
    csv_buffer = export_chart_data(data_id, params)
    filename = build_chart_filename(params["chart_type"], ext="csv")
    return send_file(csv_buffer.getvalue(), filename, "text/csv")



[docs]@dtale.route("/cleanup-datasets")
@exception_decorator
def cleanup_datasets():
    data_ids = get_str_arg(request, "dataIds")
    data_ids = (data_ids or "").split(",")
    for data_id in data_ids:
        global_state.cleanup(data_id)
    return jsonify(success=True)



[docs]def load_new_data(df, startup_code, name=None, return_id=False, settings=None):
    instance = startup(data=df, name=name, ignore_duplicate=True)
    curr_settings = global_state.get_settings(instance._data_id)
    global_state.set_settings(
        instance._data_id,
        dict_merge(curr_settings, dict(startup_code=startup_code, **(settings or {}))),
    )
    if return_id:
        return instance._data_id
    return jsonify(success=True, data_id=instance._data_id)



[docs]def handle_excel_upload(dfs):
    sheet_names = list(dfs.keys())
    data_ids = []
    for sheet_name in sheet_names:
        df, code = dfs[sheet_name]
        if len(sheet_names) == 1:
            return load_new_data(df, code, name=sheet_name)
        data_id = load_new_data(df, code, name=sheet_name, return_id=True)
        data_ids.append(dict(name=sheet_name, dataId=data_id))
    return jsonify(dict(sheets=data_ids, success=True))



[docs]@dtale.route("/upload", methods=["POST"])
@exception_decorator
def upload():
    if not request.files:
        raise Exception("No file data loaded!")
    for filename in request.files:
        contents = request.files[filename]
        _, ext = os.path.splitext(filename)
        if ext in [".csv", ".tsv"]:
            # Set engine to python to auto detect delimiter...
            kwargs = {"sep": None}
            sep_type = request.form.get("separatorType")
            if sep_type:
                if sep_type == "comma":
                    kwargs["sep"] = ","
                elif sep_type == "tab":
                    kwargs["sep"] = "\t"
                elif sep_type == "colon":
                    kwargs["sep"] = ":"
                elif sep_type == "pipe":
                    kwargs["sep"] = "|"
                elif sep_type == "custom" and request.form.get("separator"):
                    kwargs["sep"] = request.form["separator"]
            if "header" in request.form:
                kwargs["header"] = 0 if request.form["header"] == "true" else None
            df = pd.read_csv(
                StringIO(contents.read().decode()), engine="python", **kwargs
            )
            return load_new_data(
                df, "df = pd.read_csv('{}', engine='python', sep=None)".format(filename)
            )
        if ext in [".xls", ".xlsx"]:
            engine = "xlrd" if ext == ".xls" else "openpyxl"
            dfs = pd.read_excel(contents, sheet_name=None, engine=engine)

            def build_xls_code(sheet_name):
                return "df = pd.read_excel('{}', sheet_name='{}', engine='{}')".format(
                    filename, sheet_name, engine
                )

            dfs = {
                sheet_name: (df, build_xls_code(sheet_name))
                for sheet_name, df in dfs.items()
            }
            return handle_excel_upload(dfs)
        raise Exception("File type of {} is not supported!".format(ext))



[docs]@dtale.route("/web-upload")
@exception_decorator
def web_upload():
    from dtale.cli.loaders.csv_loader import loader_func as load_csv
    from dtale.cli.loaders.json_loader import loader_func as load_json
    from dtale.cli.loaders.excel_loader import load_file as load_excel

    data_type = get_str_arg(request, "type")
    url = get_str_arg(request, "url")
    proxy = get_str_arg(request, "proxy")
    if data_type == "csv":
        df = load_csv(path=url, proxy=proxy)
        startup_code = (
            "from dtale.cli.loaders.csv_loader import loader_func as load_csv\n\n"
            "df = load_csv(path='{url}'{proxy})"
        ).format(url=url, proxy=", '{}'".format(proxy) if proxy else "")
    elif data_type == "tsv":
        df = load_csv(path=url, proxy=proxy, delimiter="\t")
        startup_code = (
            "from dtale.cli.loaders.csv_loader import loader_func as load_csv\n\n"
            "df = load_csv(path='{url}'{proxy}, delimiter='\t')"
        ).format(url=url, proxy=", '{}'".format(proxy) if proxy else "")
    elif data_type == "json":
        df = load_json(path=url, proxy=proxy)
        startup_code = (
            "from dtale.cli.loaders.json_loader import loader_func as load_json\n\n"
            "df = load_csv(path='{url}'{proxy})"
        ).format(url=url, proxy=", '{}'".format(proxy) if proxy else "")
    elif data_type == "excel":
        dfs = load_excel(path=url, proxy=proxy)

        def build_xls_code(sheet_name):
            return (
                "from dtale.cli.loaders.excel_loader import load_file as load_excel\n\n"
                "df = load_excel(sheet_name='{sheet_name}', path='{url}'{proxy})"
            ).format(
                sheet_name=sheet_name,
                url=url,
                proxy=", '{}'".format(proxy) if proxy else "",
            )

        dfs = {
            sheet_name: (df, build_xls_code(sheet_name))
            for sheet_name, df in dfs.items()
        }
        return handle_excel_upload(dfs)

    return load_new_data(df, startup_code)



[docs]@dtale.route("/datasets")
@exception_decorator
def dataset_upload():
    dataset = get_str_arg(request, "dataset")
    startup_code = "from dtale.datasets import {dataset}\n\n" "df = {dataset}()".format(
        dataset=dataset
    )
    df, settings = getattr(datasets, dataset)()
    return load_new_data(df, startup_code, settings=settings)



[docs]@dtale.route("/build-column-copy/<data_id>", methods=["POST"])
@exception_decorator
def build_column_text(data_id):
    columns = request.form.get("columns")
    columns = json.loads(columns)

    curr_settings = global_state.get_settings(data_id) or {}
    data = run_query(
        handle_predefined(data_id),
        build_query(data_id, curr_settings.get("query")),
        global_state.get_context_variables(data_id),
        ignore_empty=True,
    )
    return data[columns].to_csv(index=False, sep="\t", header=False)



[docs]@dtale.route("/build-row-copy/<data_id>", methods=["POST"])
@exception_decorator
def build_row_text(data_id):
    start, end, rows, columns = (
        request.form.get(p) for p in ["start", "end", "rows", "columns"]
    )
    columns = json.loads(columns)
    curr_settings = global_state.get_settings(data_id) or {}
    data = run_query(
        handle_predefined(data_id),
        build_query(data_id, curr_settings.get("query")),
        global_state.get_context_variables(data_id),
        ignore_empty=True,
    )
    if rows:
        rows = json.loads(rows)
        data = data.iloc[rows, :]
    else:
        start = int(start)
        end = int(end)
        data = data.iloc[(start - 1) : end, :]
    return data[columns].to_csv(index=False, sep="\t", header=False)



[docs]@dtale.route("/network-data/<data_id>")
@exception_decorator
def network_data(data_id):
    df = global_state.get_data(data_id)
    to_col = get_str_arg(request, "to")
    from_col = get_str_arg(request, "from")
    group = get_str_arg(request, "group", "")
    color = get_str_arg(request, "color", "")
    weight = get_str_arg(request, "weight")

    nodes = list(df[to_col].unique())
    nodes += list(df[~df[from_col].isin(nodes)][from_col].unique())
    nodes = sorted(nodes)
    nodes = {node: node_id for node_id, node in enumerate(nodes, 1)}

    edge_cols = [to_col, from_col]
    if weight:
        edge_cols.append(weight)

    edges = df[[to_col, from_col]].applymap(nodes.get)
    edges.columns = ["to", "from"]
    if weight:
        edges.loc[:, "value"] = df[weight]
    edges = edges.to_dict(orient="records")

    def build_mapping(col):
        if col:
            return df[[from_col, col]].set_index(from_col)[col].astype("str").to_dict()
        return {}

    group = build_mapping(group)
    color = build_mapping(color)
    groups = {}

    def build_group(node, node_id):
        group_val = group.get(node, "N/A")
        groups[group_val] = node_id
        return group_val

    nodes = [
        dict(
            id=node_id,
            label=node,
            group=build_group(node, node_id),
            color=color.get(node),
        )
        for node, node_id in nodes.items()
    ]
    return jsonify(dict(nodes=nodes, edges=edges, groups=groups, success=True))



[docs]@dtale.route("/network-analysis/<data_id>")
@exception_decorator
def network_analysis(data_id):
    df = global_state.get_data(data_id)
    to_col = get_str_arg(request, "to")
    from_col = get_str_arg(request, "from")
    weight = get_str_arg(request, "weight")

    G = nx.Graph()
    max_edge, min_edge, avg_weight = (None, None, None)
    if weight:
        G.add_weighted_edges_from(
            [tuple(x) for x in df[[to_col, from_col, weight]].values]
        )
        sorted_edges = sorted(
            G.edges(data=True), key=lambda x: x[2]["weight"], reverse=True
        )
        max_edge = sorted_edges[0]
        min_edge = sorted_edges[-1]
        avg_weight = df[weight].mean()
    else:
        G.add_edges_from([tuple(x) for x in df[[to_col, from_col]].values])

    most_connected_node = max(dict(G.degree()).items(), key=lambda x: x[1])
    return_data = {
        "node_ct": len(G),
        "triangle_ct": int(sum(nx.triangles(G).values()) / 3),
        "most_connected_node": "{} (Connections: {})".format(*most_connected_node),
        "leaf_ct": sum((1 for edge, degree in dict(G.degree()).items() if degree == 1)),
        "edge_ct": sum(dict(G.degree()).values()),
        "max_edge": None
        if max_edge is None
        else "{} (source: {}, target: {})".format(
            max_edge[-1]["weight"], max_edge[0], max_edge[1]
        ),
        "min_edge": None
        if min_edge is None
        else "{} (source: {}, target: {})".format(
            min_edge[-1]["weight"], min_edge[0], min_edge[1]
        ),
        "avg_weight": json_float(avg_weight),
    }
    return jsonify(dict(data=return_data, success=True))



[docs]@dtale.route("/shortest-path/<data_id>")
@exception_decorator
def shortest_path(data_id):
    df = global_state.get_data(data_id)
    to_col = get_str_arg(request, "to")
    from_col = get_str_arg(request, "from")
    start_val = get_str_arg(request, "start")
    end_val = get_str_arg(request, "end")

    G = nx.Graph()
    G.add_edges_from([tuple(x) for x in df[[to_col, from_col]].values])
    shortest_path = nx.shortest_path(G, source=start_val, target=end_val)
    return jsonify(dict(data=shortest_path, success=True))



[docs]@dtale.route("/sorted-sequential-diffs/<data_id>")
@exception_decorator
def get_sorted_sequential_diffs(data_id):
    column = get_str_arg(request, "col")
    sort = get_str_arg(request, "sort")
    df = global_state.get_data(data_id)
    metrics, _ = build_sequential_diffs(df[column], column, sort=sort)
    return jsonify(metrics)



[docs]@dtale.route("/merge", methods=["POST"])
@exception_decorator
def build_merge():
    cfg = request.form
    name = cfg.get("name")
    builder = CombineData(cfg)
    data = builder.build_data()
    code = builder.build_code()
    return load_new_data(data, code, name)



[docs]@dtale.route("/missingno/<chart_type>/<data_id>")
@exception_decorator
def build_missingno_chart(chart_type, data_id):
    df = global_state.get_data(data_id)
    if chart_type == "matrix":
        date_index = get_str_arg(request, "date_index")
        freq = get_str_arg(request, "freq")
        if date_index:
            figure = msno.matrix(df.set_index(date_index), freq=freq)
        else:
            figure = msno.matrix(df)
    elif chart_type == "bar":
        figure = msno.bar(df)
    elif chart_type == "heatmap":
        figure = msno.heatmap(df)
    elif chart_type == "dendrogram":
        figure = msno.dendrogram(df)

    output = BytesIO()
    FigureCanvas(figure.get_figure()).print_png(output)
    if get_bool_arg(request, "file"):
        fname = "missingno_{}.png".format(chart_type)
        return send_file(output.getvalue(), fname, "image/png")
    return Response(output.getvalue(), mimetype="image/png")



[docs]@dtale.route("/drop-filtered-rows/<data_id>")
@exception_decorator
def drop_filtered_rows(data_id):
    curr_settings = global_state.get_settings(data_id) or {}
    final_query = build_query(data_id, curr_settings.get("query"))
    data = run_query(
        handle_predefined(data_id),
        final_query,
        global_state.get_context_variables(data_id),
        ignore_empty=True,
    )
    global_state.set_data(data_id, data)
    global_state.set_dtypes(data_id, build_dtypes_state(data, []))
    curr_predefined = curr_settings.get("predefinedFilters", {})
    _update_settings(
        data_id,
        dict(
            query="",
            columnFilters={},
            outlierFilters={},
            predefinedFilters={
                k: dict_merge(v, {"active": False}) for k, v in curr_predefined.items()
            },
            invertFilter=False,
        ),
    )
    return jsonify(dict(success=True))



[docs]@dtale.route("/move-filters-to-custom/<data_id>")
@exception_decorator
def move_filters_to_custom(data_id):
    curr_settings = global_state.get_settings(data_id) or {}
    query = build_query(data_id, curr_settings.get("query"))
    _update_settings(
        data_id,
        {
            "columnFilters": {},
            "outlierFilters": {},
            "invertFilter": False,
            "query": query,
        },
    )
    return jsonify(
        dict(success=True, settings=global_state.get_settings(data_id) or {})
    )



[docs]@dtale.route("/gage-rnr/<data_id>")
@exception_decorator
def build_gage_rnr(data_id):
    data = load_filterable_data(data_id, request)
    operator_cols = get_json_arg(request, "operator")
    operators = data.groupby(operator_cols)
    measurements = get_json_arg(request, "measurements") or [
        col for col in data.columns if col not in operator_cols
    ]
    sizes = set((len(operator) for _, operator in operators))
    if len(sizes) > 1:
        return jsonify(
            dict(
                success=False,
                error=(
                    "Operators do not have the same amount of parts! Please select a new operator with equal rows in "
                    "each group."
                ),
            )
        )

    res = gage_rnr.GageRnR(
        np.array([operator[measurements].values for _, operator in operators])
    ).calculate()
    df = pd.DataFrame({name: res[name] for name in gage_rnr.ResultNames})
    df.index = df.index.map(lambda idx: gage_rnr.ComponentNames.get(idx, idx))
    df.index.name = "Sources of Variance"
    df.columns = [gage_rnr.ResultNames.get(col, col) for col in df.columns]
    df = df[df.index.isin(df.index.dropna())]
    df = df.reset_index()
    overrides = {"F": lambda f, i, c: f.add_float(i, c, precision=3)}
    return jsonify(dict_merge(dict(success=True), format_grid(df, overrides)))





          

      

      

    

  

    
      
          
            
  Source code for dtale.dash_application.charts

from collections import namedtuple

import json
import math
import os
import pprint
import re
import squarify
import traceback
import urllib
from logging import getLogger

import dash_bio as dashbio
import numpy as np
import pandas as pd
import plotly.express as px
import plotly.graph_objs as go
from plotly.io import write_html, write_image
from six import PY3, BytesIO, StringIO, string_types

from dtale.dash_application import dcc, html
import dtale.dash_application.components as dash_components
import dtale.dash_application.custom_geojson as custom_geojson
import dtale.global_state as global_state
from dtale.charts.utils import (
    AGGS,
    DUPES_MSG,
    YAXIS_CHARTS,
    ZAXIS_CHARTS,
    build_agg_data,
    build_base_chart,
    build_final_cols,
    build_group_inputs_filter,
    check_all_nan,
    check_exceptions,
    date_freq_handler,
    parse_final_col,
    retrieve_chart_data,
    valid_chart,
    weekday_tick_handler,
)
from dtale.charts.utils import build_formatters as chart_formatters

from dtale.dash_application.layout.layout import (
    ANIMATE_BY_CHARTS,
    ANIMATION_CHARTS,
    build_error,
    test_plotly_version,
    update_label_for_freq_and_agg,
)
from dtale.dash_application.layout.utils import graph_wrapper, reset_charts
from dtale.dash_application.topojson_injections import INJECTIONS
from dtale.query import handle_predefined, run_query
from dtale.code_export import build_code_export
from dtale.utils import (
    classify_type,
    dict_merge,
    divide_chunks,
    export_to_csv_buffer,
    find_dtype,
    find_dtype_formatter,
    fix_url_path,
    flatten_lists,
    get_dtypes,
    json_timestamp,
    make_list,
    triple_quote,
)

logger = getLogger(__name__)

GROUP_WARNING = (
    "# WARNING: This is not taking into account grouping of any kind, please apply filter associated with\n"
    "#          the group in question in order to replicate chart. For this we're using '{series_key}'\n"
    "chart_data = chart_data.query({series_key})"
)
Y_AXIS_WARNING = (
    "# WARNING: This is not taking into account all the y-axes you've specified.  For this example we'll\n"
    "           use the first one you've selected, '{}'"
)


[docs]def get_url_parser():
    """
    Returns URL parser based on whether Python 2 or 3 is being used.
    """
    if PY3:
        return urllib.parse.parse_qsl
    else:
        try:
            return urllib.parse_qsl
        except BaseException:
            from urlparse import parse_qsl

            return parse_qsl



[docs]def parse_group_filter(group_filter):
    filter_col, filter_val = group_filter.split(" == ")
    if filter_val.startswith("'(") and filter_val.endswith("]'"):
        start, end = filter_val.split(",")
        return "({} <= {} <= {})".format(start[2:], filter_col, end[:-2]), True
    return group_filter, False



[docs]def chart_url_params(search):
    """
    Builds chart parameters by parsing the query string from main URL

    :param search: URL querystring
    :param search: str
    :return: dictionary of parsed querystring key/values
    :rtype: dict
    """
    if not search:
        return {}
    if isinstance(search, string_types):
        params = dict(get_url_parser()(search.lstrip("?")))
    else:
        params = search
    for gp in [
        "y",
        "group",
        "map_group",
        "cs_group",
        "group_val",
        "treemap_group",
        "funnel_group",
        "clustergram_group",
        "yaxis",
        "extended_aggregation",
        "cleaners",
        "clustergram_value",
    ]:
        if gp in params:
            params[gp] = json.loads(params[gp])
    if "colorscale" in params:
        try:
            params["colorscale"] = json.loads(params["colorscale"])
        except BaseException:
            logger.debug(
                "could not parse colorscale, removing it for backwards compatibility purposes"
            )
            del params["colorscale"]
    params["cpg"] = "true" == params.get("cpg")
    params["cpy"] = "true" == params.get("cpy")
    if params.get("chart_type") in ANIMATION_CHARTS:
        params["animate"] = "true" == params.get("animate")
    for int_prop in ["window", "load", "top_bars"]:
        if int_prop in params:
            params[int_prop] = int(params[int_prop])
    if "group_filter" in params:
        group_filter = params["group_filter"]
        group_filter, is_bin = parse_group_filter(group_filter)
        if is_bin:
            params = {
                k: v
                for k, v in params.items()
                if k
                not in [
                    "group",
                    "cs_group",
                    "map_group",
                    "treemap_group",
                    "funnel_group",
                    "clustergram_group",
                ]
            }

        params["query"] = " and ".join(
            [p for p in [params.get("query") or "", group_filter] if p != ""]
        )
        del params["group_filter"]
        params["cpg"] = False
    return params



[docs]def url_encode_func():
    return urllib.parse.urlencode if PY3 else urllib.urlencode



[docs]def chart_url_querystring(params, data=None, group_filter=None):
    base_props = [
        "chart_type",
        "query",
        "x",
        "z",
        "agg",
        "window",
        "rolling_comp",
        "load",
        "load_type",
        "group_type",
        "bins_val",
        "bin_type",
        "scale",
    ]
    chart_type = params.get("chart_type")
    if chart_type == "bar":
        base_props += ["barmode", "barsort", "top_bars"]
    elif chart_type == "maps":
        map_type = params.get("map_type")
        if map_type == "scattergeo":
            base_props += ["map_type", "lat", "lon", "map_val", "scope", "proj"]
        elif map_type == "mapbox":
            base_props += ["map_type", "lat", "lon", "map_val", "mapbox_style"]
        else:
            base_props += ["map_type", "loc_mode", "loc", "map_val"]
            if params.get("loc_mode") == "geojson-id":
                base_props += ["geojson", "featureidkey"]
        base_props += ["map_group"]
    elif chart_type == "candlestick":
        base_props += ["cs_x", "cs_open", "cs_close", "cs_high", "cs_low", "cs_group"]
    elif chart_type == "treemap":
        base_props += ["treemap_value", "treemap_label", "treemap_group"]
    elif chart_type == "funnel":
        base_props += ["funnel_value", "funnel_label", "funnel_group"]
    elif chart_type == "clustergram":
        base_props += ["clustergram_label", "clustergram_group"]
    elif chart_type == "scatter":
        base_props += ["trendline"]

    final_params = {k: params[k] for k in base_props if params.get(k) is not None}
    final_params["cpg"] = "true" if params.get("cpg") is True else "false"
    final_params["cpy"] = "true" if params.get("cpy") is True else "false"
    if chart_type in ANIMATION_CHARTS:
        final_params["animate"] = "true" if params.get("animate") is True else "false"
    if chart_type in ANIMATE_BY_CHARTS and params.get("animate_by") is not None:
        final_params["animate_by"] = params.get("animate_by")
    list_props = [
        "y",
        "group",
        "map_group",
        "cs_group",
        "treemap_group",
        "group_val",
        "extended_aggregation",
        "cleaners",
    ]
    if chart_type in ["maps", "3d_scatter", "heatmap", "surface", "clustergram"]:
        list_props += ["colorscale"]
    if chart_type == "clustergram":
        list_props += ["clustergram_value"]
    for gp in list_props:
        list_param = [val for val in params.get(gp) or [] if val is not None]
        if len(list_param):
            final_params[gp] = json.dumps(list_param)

    if final_params["chart_type"] in YAXIS_CHARTS:
        params_yaxis = {}
        for y, range in (params.get("yaxis") or {}).items():
            if y not in ((data or {}).get("min") or {}):
                continue
            if not (range["min"], range["max"]) == (data["min"][y], data["max"][y]):
                params_yaxis[y] = range
        if len(params_yaxis):
            final_params["yaxis"] = json.dumps(params_yaxis)

    if group_filter is not None:
        group_val, y_val = (group_filter.get(p) for p in ["group", "y"])
        if group_val:
            final_params["group_filter"] = group_val
        if y_val:
            final_params["y"] = json.dumps(
                [parse_final_col(y_val2)[0] for y_val2 in make_list(y_val)]
            )
    return url_encode_func()(final_params)



[docs]def build_colorscale(colorscale):
    if isinstance(colorscale, string_types):
        return colorscale
    return [[i / (len(colorscale) - 1), rgb] for i, rgb in enumerate(colorscale)]



[docs]def is_bool_axis(data_id, col):
    col_no_agg = col
    for agg in AGGS:
        if col.endswith("|{}".format(agg)):
            return False

    orig_dtype = (global_state.get_dtype_info(data_id, col_no_agg) or {}).get("dtype")
    return classify_type(orig_dtype) == "B"



[docs]def build_axes(
    chart_data,
    x,
    axis_inputs,
    z=None,
    scale="linear",
    data_id=None,
):
    """
    Returns helper function for building axis configurations against a specific y-axis.

    :param chart_data: the data configuration to be passed into the plotly chart
    :type chart_data: dict
    :param x: column to be used as x-axis of chart
    :type x: str
    :param axis_inputs: current settings for y-axis limits
    :type axis_inputs: dict
    :param z: column to use for the Z-Axis
    :type z: str, optional
    :param agg: specific aggregation that can be applied to y or z axes.  Possible values are: count, first, last mean,
                median, min, max, std, var, mad, prod, sum.  This is included in label of axis it is being applied to.
    :type agg: str, optional
    :param scale: how to scale the y-axis.  Options are linear or logrithmic.
    :type scale: str
    :return: handler function to be applied against each y-axis used in chart
    :rtype: func
    """
    mins = chart_data["min"]
    maxs = chart_data["max"]
    data = pd.DataFrame(chart_data["data"][list(chart_data["data"].keys())[0]])
    dtypes = get_dtypes(data)
    axis_type, axis_data = (axis_inputs.get(p) for p in ["type", "data"])

    def _build_axes(y):
        axes = {"xaxis": dict(title=update_label_for_freq_and_agg(x))}
        has_multiaxis = False
        positions = []
        if axis_type == "multi":  # take the default behavior for plotly
            for i, y2 in enumerate(y, 0):
                right = i % 2 == 1
                axis_ct = int(i / 2)
                value = dict(title=update_label_for_freq_and_agg(y2), type=scale)

                if i == 0:
                    key = "yaxis"
                else:
                    has_multiaxis = True
                    key = "yaxis{}".format(i + 1)
                    value = dict_merge(
                        value, dict(overlaying="y", side="right" if right else "left")
                    )
                    value["anchor"] = "free" if axis_ct > 0 else "x"
                    if axis_ct > 0:
                        pos = axis_ct / 20.0
                        value["position"] = (1 - pos) if right else pos
                        positions.append(value["position"])
                if (
                    y2 in axis_data
                    and not (
                        axis_data[y2]["min"],
                        axis_data[y2]["max"],
                    )
                    == (mins[y2], maxs[y2])
                ):
                    value["range"] = [axis_data[y2]["min"], axis_data[y2]["max"]]
                if classify_type(dtypes.get(y2)) == "I":
                    value["tickformat"] = "0:g"
                if is_bool_axis(data_id, y2):
                    value = dict(
                        tickmode="array", tickvals=[1, 0], ticktext=["True", "False"]
                    )
                axes[key] = value
        elif axis_type == "single":
            yaxis_cfg = dict(title=update_label_for_freq_and_agg(y), type=scale)
            all_range = axis_data.get("all") or {}
            all_range = [
                all_range.get(p) for p in ["min", "max"] if all_range.get(p) is not None
            ]
            all_mins = [v for k, v in mins.items() if k != "x"]
            all_maxs = [v for k, v in maxs.items() if k != "x"]
            if len(all_range) and all_range != (min(all_mins), max(all_maxs)):
                yaxis_cfg["range"] = [all_range[0], all_range[1]]
            if classify_type(dtypes.get(y[0])) == "I":
                yaxis_cfg["tickformat"] = "0:g"
            if is_bool_axis(data_id, y[0]):
                yaxis_cfg = dict(
                    tickmode="array", tickvals=[1, 0], ticktext=["True", "False"]
                )
            axes["yaxis"] = yaxis_cfg
        else:
            yaxis_cfg = dict(title=update_label_for_freq_and_agg(y), type=scale)
            if classify_type(dtypes.get(y[0])) == "I":
                yaxis_cfg["tickformat"] = "0:g"
            if is_bool_axis(data_id, y[0]):
                yaxis_cfg = dict(
                    tickmode="array", tickvals=[1, 0], ticktext=["True", "False"]
                )
            axes["yaxis"] = yaxis_cfg

        if len(positions):
            if len(positions) == 1:
                domain = [positions[0] + 0.05, 1]
            elif len(positions) == 2:
                domain = sorted(positions)
                domain = [domain[0] + 0.05, domain[1] - 0.05]
            else:
                lower, upper = divide_chunks(sorted(positions), 2)
                domain = [lower[-1] + 0.05, upper[0] - 0.05]
            axes["xaxis"]["domain"] = domain
        if classify_type(dtypes.get("x")) == "I":
            axes["xaxis"]["tickformat"] = "0:g"
        if z is not None:
            axes["zaxis"] = dict(title=update_label_for_freq_and_agg(z))
            if classify_type(dtypes.get(z)) == "I":
                axes["zaxis"]["tickformat"] = "0:g"
            if is_bool_axis(data_id, z):
                axes["zaxis"] = dict(
                    tickmode="array", tickvals=[1, 0], ticktext=["True", "False"]
                )

        return axes, has_multiaxis

    return _build_axes



[docs]def build_spaced_ticks(ticktext, mode="auto"):
    """
    plotly/dash doesn't have particularly good tick position handling so in order to handle this on our end we'll take
    the list of tick labels and depending on how large that list is we'll build a configuration which will show a
    smaller group of ticks evenly spaced.

    :param ticktext: list of tick labels
    :type ticktext: list
    :return: tick configuration
    :rtype: dict
    """
    size = len(ticktext)
    factor = int(math.ceil(size / 28.0))
    tick_cutoff = 30
    if mode == "array":
        tickvals = list(range(size))
        if size <= tick_cutoff:
            return {"tickmode": "array", "tickvals": tickvals, "ticktext": ticktext}
        spaced_ticks, spaced_text = [tickvals[0]], [ticktext[0]]
        for i in range(factor, size - 1, factor):
            spaced_ticks.append(tickvals[i])
            spaced_text.append(ticktext[i])
        spaced_ticks.append(tickvals[-1])
        spaced_text.append(ticktext[-1])
        return {"tickmode": "array", "tickvals": spaced_ticks, "ticktext": spaced_text}
    if size <= tick_cutoff:
        return {"tickmode": "auto", "nticks": size}
    nticks = len(range(factor, size - 1, factor)) + 2
    return {"tickmode": "auto", "nticks": nticks}



[docs]def chart_wrapper(data_id, data, url_params=None):
    """
    Wrapper function which will wrap each plotly/dash chart with a link to view the chart in a separate popup

    :param data_id: identifier of data to build axis configurations against
    :type data_id: str
    :param data: data generated by :meth:`dtale.charts.utils.build_chart`
    :param url_params: parameters to be encoded within popup link
    :return: dash components wrapped in div with popup link
    :rtype: :dash:`dash_html_components.Div <dash-html-components/div>`
    """
    if url_params is None:
        return lambda chart: chart

    def _chart_wrapper(chart, group_filter=None):
        querystring = chart_url_querystring(
            url_params, data=data, group_filter=group_filter
        )
        app_root = url_params.get("app_root") or ""

        def build_url(path, query):
            return fix_url_path("{}/{}/{}?{}".format(app_root, path, data_id, query))

        def build_hoverable(link, msg):
            return html.Div(
                [
                    link,
                    html.Div(
                        msg,
                        className="hoverable__content",
                        style={"width": "max-content", "font-size": "80%"},
                    ),
                ],
                className="hoverable",
                style={"border-bottom": "none"},
            )

        popup_link = build_hoverable(
            html.A(
                html.I(className="far fa-window-restore mr-4"),
                href=build_url("/dtale/charts", querystring),
                target="_blank",
                className="mr-5",
            ),
            "Popup Chart",
        )
        copy_link = html.Div(
            [
                html.A(
                    html.I(className="ico-link mr-4"),
                    href=build_url("/dtale/charts", querystring),
                    target="_blank",
                    className="mr-5 copy-link-btn",
                ),
                html.Div(
                    "Copied to clipboard",
                    className="hoverable__click-content copy-tt-bottom",
                    style={"width": "max-content", "font-size": "80%"},
                ),
                html.Div(
                    "Copy Link",
                    className="hoverable__content copy-tt-hide",
                    style={"width": "max-content", "font-size": "80%"},
                ),
            ],
            className="hoverable-click",
        )
        code_snippet = build_hoverable(
            html.A(
                html.I(className="ico-code mr-4"),
                href="#",
                className="code-snippet-btn mr-5",
            ),
            "Code Export",
        )
        export_html_link = build_hoverable(
            html.A(
                html.I(className="fas fa-file-code mr-4"),
                href=build_url("/dtale/chart-export", querystring),
                className="export-chart-btn mr-5",
            ),
            "Export Chart",
        )
        export_png_link = build_hoverable(
            html.A(
                html.I(className="ico-photo-camera mr-4"),
                href=build_url("/dtale/chart-export", querystring),
                className="export-png-btn mr-5",
            ),
            "Export PNG",
        )
        export_csv_link = build_hoverable(
            html.A(
                html.I(className="fas fa-file-csv mr-4"),
                href=build_url("/dtale/chart-csv-export", querystring),
                className="export-chart-btn",
            ),
            "Export CSV",
        )
        links = html.Div(
            [
                popup_link,
                copy_link,
                code_snippet,
                export_html_link,
                export_png_link,
                export_csv_link,
            ],
            style={"position": "absolute", "zIndex": 5, "left": 5, "top": 2},
        )
        return html.Div(
            [links] + make_list(chart), style={"position": "relative", "height": "100%"}
        )

    return _chart_wrapper



[docs]def build_title(x, y, group=None, z=None):
    """
    Helper function to build chart titles based on the inputs for x, y, z, group & aggregation.
        - (x='a', y='b') => 'b by a'
        - (x='a', y=['b','c']) => 'b, c by a'
        - (x='a', y='b', z='c') => 'b by a weighted by c'
        - (x='a', y='b', group='d') => 'd - b by a'
        - (x='a', y='b', agg='corr') => 'b by a (Correlation)'
        - (x='a', y='b', z='c', agg='sum') => 'b by a weighted by c (Sum)'

    :param x: column to use for the X-Axis
    :type x: str
    :param y: columns to use for the Y-Axes
    :type y: list of str
    :param group: column(s) to use for grouping
    :type group: list of str or str, optional
    :param z: column to use for the Z-Axis
    :type z: str, optional
    :param agg: specific aggregation that can be applied to y or z axes.  Possible values are: count, first, last mean,
                median, min, max, std, var, mad, prod, sum.  This is included in label of axis it is being applied to.
    :type agg: str, optional
    :return: chart title
    :rtype: str
    """
    y_title = ", ".join([update_label_for_freq_and_agg(y2) for y2 in make_list(y)])
    x_title = update_label_for_freq_and_agg(x)
    title = "{} by {}".format(y_title, x_title)
    if z:
        title = "{} weighted by {}".format(title, update_label_for_freq_and_agg(z))
    if group and group != "all":
        title = "{} - {}".format(group, title)
    return {"title": {"text": title}}



[docs]def build_series_name(y, chart_per_group=False):
    """
    Builds a helper function to build a name for a series in a chart.
        - (y='a,b,c', chart_per_group=False, sub_y='a', group='d') => 'd/a'
        - (y='a,b,c', chart_per_group=True, sub_y='a', group='d') => 'a'
        - (y='a,b,c', chart_per_group=False, sub_y='a', group='all') => 'a'

    :param y: columns to use for the Y-Axes
    :type y: list of str
    :param chart_per_group: `True` if charts are split by groups, `False` if all are contained within one chart
    :type chart_per_group: bool
    :return: helper function for building series names based off y-axis & group values
    :rtype: func
    """
    multi_y = len(make_list(y)) > 1

    def _handler(sub_y, group=None):
        name_segs = []
        if group != "all" and not chart_per_group:
            name_segs.append(group)
        if multi_y:
            name_segs.append(update_label_for_freq_and_agg(sub_y))
        if len(name_segs):
            return dict(name="/".join(name_segs))
        return dict()

    return _handler



[docs]def build_layout(cfg):
    """
    Wrapper function for :plotly:`plotly.graph_objs.Layout <plotly.graph_objs.Layout>`

    :param cfg: layout configuration
    :type cfg: dict
    :return: layout object
    :rtype: :plotly:`plotly.graph_objs.Layout <plotly.graph_objs.Layout>`
    """
    return go.Layout(**dict_merge(dict(legend=dict(orientation="h")), cfg))



[docs]def cpg_chunker(charts, columns=2):
    """
    Helper function to break a list of charts up into rows of two.  If there is only one chart it will only return
    one row with the chart occupying the full width.

    :param charts: chart objects
    :type charts: list of :dash:`dash_core_components.Groph <dash-core-components/graph>`
    :param columns: how many columns each row of charts should have (default: 2)
    :type columns: int
    :return: list of rows by `columns` if more than one chart is input otherwise simply return the chart
    """
    if len(charts) == 1:
        return charts

    def _formatter(chart):
        if hasattr(chart, "style"):
            chart.style.pop("height", None)
        return html.Div(chart, className="col-md-6")

    return [
        html.Div([_formatter(c) for c in chunk], className="row")
        for chunk in divide_chunks(charts, columns)
    ]



[docs]def build_scatter_trendline(x, y, trendline, data_id, x_col, y_col):
    def _format_data(s, col):
        dtype = (global_state.get_dtype_info(data_id, col) or {}).get("dtype")
        if classify_type(dtype) == "D":
            return [json_timestamp(pd.Timestamp(v)) for v in s]
        return s

    fig = px.scatter(
        x=_format_data(x, x_col),
        y=_format_data(y, y_col),
        trendline=trendline,
        trendline_color_override="red",
    )
    return fig.data[1]



[docs]def build_scatter_marker(series, z, colorscale=None):
    if z is not None:
        return {
            "size": 8,
            "color": series[z],
            "colorscale": build_colorscale(colorscale or "Blackbody"),
            "opacity": 0.8,
            "showscale": True,
            "colorbar": {"thickness": 15, "len": 0.5, "x": 0.8, "y": 0.6},
        }
    return {"size": 15, "line": {"width": 0.5, "color": "white"}}



[docs]def build_scatter_layout(axes, z):
    if z is not None:
        return {
            "margin": {"l": 0, "r": 0, "b": 0},
            "scene": dict_merge(axes, dict(aspectmode="data")),
        }
    return axes



[docs]def scatter_builder(
    data,
    x,
    y,
    axes_builder,
    wrapper,
    group=None,
    group_filter=None,
    z=None,
    agg=None,
    animate_by=None,
    trendline=None,
    modal=False,
    colorscale=None,
    data_id=None,
    extended_aggregation=[],
    cpg=False,
):
    """
    Builder function for :plotly:`plotly.graph_objs.Scatter <plotly.graph_objs.Scatter>`

    :param data: raw data to be represented within scatter chart
    :type data: dict
    :param x: column to use for the X-Axis
    :type x: str
    :param y: columns to use for the Y-Axes
    :type y: list of str
    :param axes_builder: function for building axis configurations
    :type axes_builder: func
    :param wrapper: wrapper function returned by :meth:`dtale.charts.utils.chart_wrapper`
    :type wrapper: func
    :param z: column to use for the Z-Axis
    :type z: str
    :param group: column(s) to use for grouping
    :type group: list of str or str
    :param agg: points to a specific function that can be applied to
                :func: pandas.core.groupby.DataFrameGroupBy.  Possible values are: count, first, last mean,
                median, min, max, std, var, mad, prod, sum
    :type agg: str
    :return: scatter chart
    :rtype: :plotly:`plotly.graph_objs.Scatter <plotly.graph_objs.Scatter>`
    """

    scatter_func = go.Scatter3d if z is not None else go.Scattergl
    final_cols = make_list(build_final_cols(y, z, agg, extended_aggregation))
    name_builder = build_series_name(final_cols, cpg)

    def _build_final_scatter(y_val):
        def _build_data():
            for series_key, d in data["data"].items():
                for sub_y_val in make_list(y_val):
                    valid = sub_y_val in d and (group is None or group == series_key)
                    if not valid:
                        continue
                    yield scatter_func(
                        **dict_merge(
                            dict(
                                x=d["x"],
                                y=d[y[0] if z else sub_y_val],
                                mode="markers",
                                opacity=0.7,
                                marker=build_scatter_marker(
                                    d, sub_y_val if z else None, colorscale
                                ),
                            ),
                            name_builder(sub_y_val, series_key),
                            dict(z=d[sub_y_val]) if z is not None else dict(),
                        )
                    )
                    if trendline:
                        yield build_scatter_trendline(
                            d["x"], d[sub_y_val], trendline, data_id, x, sub_y_val
                        )

        figure_cfg = {
            "data": list(_build_data()),
            "layout": build_layout(
                dict_merge(
                    build_title(x, y if z else y_val, group, z=y_val if z else None),
                    build_scatter_layout(axes_builder(make_list(y_val))[0], z),
                )
            ),
        }
        if animate_by is not None:

            def build_frame(frame, frame_name):
                for series_key, series in frame.items():
                    for sub_y_val in make_list(y_val):
                        if sub_y_val in series and (
                            group is None or group == series_key
                        ):
                            yield scatter_func(
                                **dict(
                                    x=series["x"],
                                    y=series[sub_y_val],
                                    mode="markers",
                                    opacity=0.7,
                                    name=series_key,
                                    marker=build_scatter_marker(
                                        series, sub_y_val if z else None, colorscale
                                    ),
                                    customdata=[frame_name] * len(series["x"]),
                                )
                            )

            update_cfg_w_frames(
                figure_cfg, animate_by, *build_frames(data, build_frame)
            )

        return wrapper(
            graph_wrapper(figure=figure_cfg, modal=modal),
            group_filter=dict_merge(
                dict(y=y_val), {} if group_filter is None else dict(group=group_filter)
            )
            if group_filter is not None
            else None,
        )

    return [_build_final_scatter(final_cols)]



[docs]def scatter_code_builder(
    data,
    x,
    y,
    axes_builder,
    z=None,
    agg=None,
    trendline=None,
    extended_aggregation=[],
    **kwargs
):
    scatter_func = "go.Scatter3d" if z is not None else "go.Scattergl"
    pp = pprint.PrettyPrinter(indent=4)
    y_vals = build_final_cols(y, z, agg, extended_aggregation)
    for series_key in data["data"]:
        series = data["data"][series_key]
        y_val = next((y2 for y2 in y_vals if y2 in series), None)
        if y_val is not None:
            break
    title = build_title(x, y_vals, group=None, z=z)
    code = []
    if len(data["data"]) > 1:
        code.append(
            GROUP_WARNING.format(series_key=triple_quote(series.get("_filter_")))
        )
        title = build_title(x, y_vals, series_key, z=z)

    if len(y_vals) > 1:
        code.append(Y_AXIS_WARNING.format(y_val))

    if z is not None:
        marker = (
            "{\n"
            "\t\t'size': 8, 'color': chart_data['%s'], 'colorscale': 'Blackbody', 'opacity': 0.8, 'showscale': True,\n"
            "\t\t'colorbar': {'thickness': 15, 'len': 0.5, 'x': 0.8, 'y': 0.6},\n"
            "\t}"
        ) % z
    else:
        marker = "{'size': 15, 'line': {'width': 0.5, 'color': 'white'}}"

    z_code = "" if z is None else " z=chart_data['{z}'],".format(z=z)
    code.append(
        (
            "\nimport plotly.graph_objs as go\n\n"
            "chart = {scatter_func}(\n"
            "\tx=chart_data['x'], y=chart_data['{y}'],{z} mode='markers', opacity=0.7, name='{series_key}',\n"
            "\tmarker={marker}\n"
            ")\n"
        ).format(
            scatter_func=scatter_func,
            y=y_val,
            z=z_code,
            series_key=series_key,
            marker=marker,
        )
    )

    data = "chart"
    if trendline:
        code.append(
            (
                "trendline = px.scatter(\n"
                "\tx=chart_data['x'],\n"
                "\ty='{y}',\n"
                "\ttrendline='{trendline}',\n"
                "\ttrendline_color_override='red',\n"
                ").data[1]"
            ).format(y=y_val, trendline=trendline)
        )
        data = "chart, trendline"

    layout_cfg = build_layout(
        dict_merge(title, build_scatter_layout(axes_builder([y_val])[0], z))
    )
    code.append(
        "figure = go.Figure(data=[{data}], layout=go.{layout})".format(
            data=data, layout=pp.pformat(layout_cfg)
        )
    )
    return code



[docs]def surface_builder(
    data, x, y, z, axes_builder, wrapper, agg=None, colorscale=None, modal=False
):
    """
    Builder function for :plotly:`plotly.graph_objs.Surface <plotly.graph_objs.Surface>`

    :param data: raw data to be represented within surface chart
    :type data: dict
    :param x: column to use for the X-Axis
    :type x: str
    :param y: columns to use for the Y-Axes
    :type y: list of str
    :param z: column to use for the Z-Axis
    :type z: str
    :param axes_builder: function for building axis configurations
    :type axes_builder: func
    :param wrapper: wrapper function returned by :meth:`dtale.charts.utils.chart_wrapper`
    :type wrapper: func
    :param group: column(s) to use for grouping
    :type group: list of str or str
    :param agg: points to a specific function that can be applied to
                :func: pandas.core.groupby.DataFrameGroupBy.  Possible values are: count, first, last mean,
                median, min, max, std, var, mad, prod, sum
    :type agg: str
    :return: surface chart
    :rtype: :plotly:`plotly.graph_objs.Surface <plotly.graph_objs.Surface>`
    """
    scene = dict(aspectmode="data", camera={"eye": {"x": 2, "y": 1, "z": 1.25}})

    final_cols = build_final_cols(y, z, agg, [])
    z = final_cols[0]
    df = pd.DataFrame(
        {k: v for k, v in data["data"]["all"].items() if k in ["x", y[0], z]}
    )
    check_exceptions(
        df[["x", y[0]]],
        False,
        True,
        dupes_msg=DUPES_MSG.format("{}, {}".format(x, y[0])),
    )

    df = df.set_index(["x", y[0]]).unstack(0)[z]
    code = [
        "chart_data = chart_data.set_index(['x', '{y}']).unstack(0)['{z}']".format(
            y=y[0], z=z
        )
    ]
    x_vals = df.columns
    y_vals = df.index.values
    z_data = df.values

    axes, _ = axes_builder([y[0]])
    layout = {
        "autosize": True,
        "margin": {"l": 0, "r": 0, "b": 0},
        "scene": dict_merge(axes, scene),
    }
    colorbar_cfg = {
        "title": layout["scene"]["zaxis"]["title"],
        "thickness": 15,
        "len": 0.5,
        "x": 0.8,
        "y": 0.6,
    }
    pp = pprint.PrettyPrinter(indent=4)
    code.append(
        (
            "\nimport plotly.graph_objs as go\n\n"
            "chart = go.Surface(\n"
            "\tx=chart_data.columns, y=chart_data.index.values, z=chart_data.values, opacity=0.8, \n"
            "\t colorscale='YlGnBu', colorbar={colorbar}\n"
            ")\n"
        ).format(colorbar=pp.pformat(colorbar_cfg))
    )
    layout_cfg = build_layout(dict_merge(build_title(x, y[0], z=z), layout))
    code.append(
        "figure = go.Figure(data=[chart], layout=go.{layout})".format(
            layout=pp.pformat(layout_cfg)
        )
    )
    return (
        [
            wrapper(
                graph_wrapper(
                    figure={
                        "data": [
                            go.Surface(
                                x=x_vals,
                                # TODO: add support for multiple y-axes, this requires updating:
                                #       df = df.set_index(["x", y[0]]).unstack(0)[z]
                                y=y_vals,
                                z=z_data,
                                opacity=0.8,
                                name="all",
                                colorscale=build_colorscale(colorscale or "YlGnBu"),
                                colorbar=colorbar_cfg,
                            )
                        ],
                        "layout": build_layout(
                            dict_merge(build_title(x, y2, z=z), layout)
                        ),
                    },
                    modal=modal,
                ),
                group_filter=dict(y=y2),
            )
            for y2 in y
        ],
        code,
    )



[docs]def build_grouped_bars_with_multi_yaxis(series_cfgs, y):
    """
    This generator is a hack for the lack of support plotly has for sorting
    :plotly:`plotly.graph_objs.Bar <plotly.graph_objs.Bar>` charts by an axis other than 'y'.  This
    also helps with issues around displaying multiple y-axis.

    :param series_cfgs: configurations for all the series within a bar chart
    :type series_cfgs: list of dict
    :param y: columns to use for the Y-Axes
    :type y: list of str
    :return: updated series configurations
    :type: generator
    """
    for i, y2 in enumerate(y, 1):
        for series in series_cfgs:
            curr_y = series.get("yaxis")
            yaxis = "y{}".format(i)
            if (i == 1 and curr_y is None) or (yaxis == curr_y):
                yield series
            else:
                yield dict_merge(
                    {k: v for k, v in series.items() if k in ["x", "name", "type"]},
                    dict(hoverinfo="none", showlegend=False, y=[0]),
                    dict(yaxis=yaxis) if i > 1 else {},
                )



[docs]def update_cfg_w_frames(cfg, frame_col, frames, slider_steps):
    data = frames[-1]["data"][0]
    if "customdata" in data:
        cfg["data"][0]["customdata"] = data["customdata"]
    elif "text" in data:
        cfg["data"][0]["text"] = data["text"]
    cfg["frames"] = frames
    cfg["layout"]["updatemenus"] = [
        {
            "x": 0.1,
            "y": 0,
            "yanchor": "top",
            "xanchor": "right",
            "showactive": False,
            "direction": "left",
            "type": "buttons",
            "pad": {"t": 87, "r": 10},
            "buttons": [
                {"label": "Play", "method": "animate", "args": [None]},
                {
                    "label": "Pause",
                    "method": "animate",
                    "args": [
                        [None],
                        {
                            "frame": {"duration": 0, "redraw": False},
                            "mode": "immediate",
                            "transition": {"duration": 0},
                        },
                    ],
                },
            ],
        }
    ]
    if slider_steps is not None:
        cfg["layout"]["sliders"] = [
            {
                "active": 0,
                "steps": [
                    dict(
                        label=ss,
                        method="animate",
                        args=[
                            [ss],
                            dict(
                                mode="immediate",
                                transition=dict(duration=300),
                                frame=dict(duration=300),
                            ),
                        ],
                    )
                    for ss in slider_steps
                ],
                "x": 0.1,
                "len": 0.9,
                "xanchor": "left",
                "y": 0,
                "yanchor": "top",
                "pad": {"t": 50, "b": 10},
                "currentvalue": {
                    "visible": True,
                    "prefix": "{}:".format(frame_col),
                    "xanchor": "right",
                    "font": {"size": 20, "color": "#666"},
                },
                "transition": {"duration": 300, "easing": "cubic-in-out"},
            }
        ]



[docs]def build_frames(data, frame_builder):
    frames, slider_steps = [], []
    for frame in data.get("frames", []):
        frames.append(
            dict(
                data=list(frame_builder(frame["data"], frame["name"])),
                name=frame["name"],
            )
        )
        slider_steps.append(frame["name"])
    return frames, slider_steps



[docs]def bar_builder(
    data,
    x,
    y,
    axes_builder,
    wrapper,
    cpg=False,
    cpy=False,
    barmode="group",
    barsort=None,
    top_bars=None,
    agg=None,
    extended_aggregation=[],
    **kwargs
):
    """
    Builder function for :plotly:`plotly.graph_objs.Surface <plotly.graph_objs.Surface>`

    :param data: raw data to be represented within surface chart
    :type data: dict
    :param x: column to use for the X-Axis
    :type x: str
    :param y: columns to use for the Y-Axes
    :type y: list of str
    :param axes_builder: function for building axis configurations
    :type axes_builder: func
    :param wrapper: wrapper function returned by :meth:`dtale.charts.utils.chart_wrapper`
    :type wrapper: func
    :param group: column(s) to use for grouping
    :type group: list of str or str
    :param agg: points to a specific function that can be applied to
                :func: pandas.core.groupby.DataFrameGroupBy.  Possible values are: count, first, last mean,
                median, min, max, std, var, mad, prod, sum
    :type agg: str
    :return: surface chart
    :rtype: :plotly:`plotly.graph_objs.Surface <plotly.graph_objs.Surface>`
    """

    def _build_sorted_bars(sort_col, series, data, hover_text, axes):
        df = pd.DataFrame(series)
        df = df.sort_values(sort_col)
        if top_bars:
            df = df.sort_values(sort_col, ascending=False)
            df = df.head(top_bars)
        data["data"][series_key] = {c: df[c].values for c in df.columns}
        tickvals = list(range(len(df["x"])))
        data["data"][series_key]["x"] = tickvals
        hover_text[series_key] = {
            "hovertext": df["x"].values,
            "hoverinfo": "y+text",
        }
        axes["xaxis"] = dict_merge(
            axes.get("xaxis", {}), build_spaced_ticks(df["x"].values, mode="array")
        )

    final_cols = build_final_cols(y, None, agg, extended_aggregation)
    hover_text = dict()
    allow_multiaxis = barmode is None or barmode == "group"
    axes, allow_multiaxis = (
        axes_builder(final_cols) if allow_multiaxis else axes_builder([final_cols[0]])
    )
    name_builder = build_series_name(final_cols, cpg)
    for series_key, series in data["data"].items():
        barsort_col = "x" if barsort == x or barsort not in series else barsort
        if barsort_col != "x" or (
            kwargs.get("agg") == "raw" and not len(extended_aggregation)
        ):
            _build_sorted_bars(barsort_col, series, data, hover_text, axes)
        elif top_bars:
            _build_sorted_bars(final_cols[0], series, data, hover_text, axes)

    if cpg or cpy:
        y_values = [[sub_y] for sub_y in final_cols] if cpy else [final_cols]
        charts = []
        for y_value in y_values:
            y_axes, _ = axes_builder(y_value)
            if cpg:
                charts += [
                    wrapper(
                        graph_wrapper(
                            figure={
                                "data": [
                                    dict_merge(
                                        {
                                            "x": series["x"],
                                            "y": series[y2],
                                            "type": "bar",
                                        },
                                        name_builder(y2, series_key),
                                        {}
                                        if i == 1 or not allow_multiaxis
                                        else {"yaxis": "y{}".format(i)},
                                        hover_text.get(series_key) or {},
                                    )
                                    for i, y2 in enumerate(y_value, 1)
                                ],
                                "layout": build_layout(
                                    dict_merge(
                                        build_title(
                                            x,
                                            y_value,
                                            series_key,
                                        ),
                                        y_axes,
                                        dict(barmode=barmode or "group"),
                                    )
                                ),
                            },
                            modal=kwargs.get("modal", False),
                        ),
                        group_filter=dict(group=series.pop("_filter_")),
                    )
                    for series_key, series in data["data"].items()
                ]
            else:
                charts.append(
                    wrapper(
                        graph_wrapper(
                            figure={
                                "data": flatten_lists(
                                    [
                                        [
                                            dict_merge(
                                                {
                                                    "x": series["x"],
                                                    "y": series[y2],
                                                    "type": "bar",
                                                },
                                                name_builder(y2, series_key),
                                                {}
                                                if i == 1 or not allow_multiaxis
                                                else {"yaxis": "y{}".format(i)},
                                                hover_text.get(series_key) or {},
                                            )
                                            for i, y2 in enumerate(y_value, 1)
                                        ]
                                        for series_key, series in data["data"].items()
                                    ]
                                ),
                                "layout": build_layout(
                                    dict_merge(
                                        build_title(
                                            x,
                                            y_value,
                                            series_key,
                                        ),
                                        y_axes,
                                        dict(barmode=barmode or "group"),
                                    )
                                ),
                            },
                            modal=kwargs.get("modal", False),
                        ),
                    )
                )
        return cpg_chunker(charts)

    data_cfgs = flatten_lists(
        [
            [
                dict_merge(
                    {"x": series["x"], "y": series[y2], "type": "bar"},
                    name_builder(y2, series_key),
                    {} if i == 1 or not allow_multiaxis else {"yaxis": "y{}".format(i)},
                    hover_text.get(series_key) or {},
                )
                for i, y2 in enumerate(final_cols, 1)
            ]
            for series_key, series in data["data"].items()
        ]
    )
    if barmode == "group" and allow_multiaxis:
        data_cfgs = list(build_grouped_bars_with_multi_yaxis(data_cfgs, final_cols))

    figure_cfg = {
        "data": data_cfgs,
        "layout": build_layout(
            dict_merge(
                build_title(x, final_cols),
                axes,
                dict(barmode=barmode or "group"),
            )
        ),
    }
    if kwargs.get("animate_by"):

        def build_frame(frame):
            data, layout = [], {}
            for series_key, series in frame["data"].items():
                barsort_col = "x" if barsort == x or barsort not in series else barsort
                layout = {}
                if barsort_col != "x" or kwargs.get("agg") == "raw":
                    df = pd.DataFrame(series)
                    df = df.sort_values(barsort_col)
                    series = dict_merge(
                        {c: df[c].values for c in df.columns},
                        {
                            "x": list(range(len(df["x"]))),
                            "hovertext": df["x"].values,
                            "hoverinfo": "y+text",
                            "customdata": [frame["name"]] * len(df["x"]),
                        },
                    )
                    layout["xaxis"] = dict_merge(
                        axes.get("xaxis", {}),
                        build_spaced_ticks(df["x"].values, mode="array"),
                    )
                for i, y2 in enumerate(final_cols, 1):
                    data.append(
                        dict_merge(
                            {
                                k: v
                                for k, v in series.items()
                                if k in ["x", "hovertext", "hoverinfo"]
                            },
                            {
                                "y": series[y2],
                                "type": "bar",
                                "customdata": [frame["name"]] * len(series["x"]),
                            },
                            name_builder(y2, series_key),
                            {}
                            if i == 1 or not allow_multiaxis
                            else {"yaxis": "y{}".format(i)},
                        )
                    )
                if barmode == "group" and allow_multiaxis:
                    data["data"] = list(
                        build_grouped_bars_with_multi_yaxis(data["data"], final_cols)
                    )
            return dict(data=data, layout=layout, name=frame["name"])

        def build_bar_frames(data, frame_builder):
            frames, slider_steps = [], []
            for frame in data.get("frames", []):
                frames.append(frame_builder(frame))
                slider_steps.append(frame["name"])
            return frames, slider_steps

        update_cfg_w_frames(
            figure_cfg, kwargs.get("animate_by"), *build_bar_frames(data, build_frame)
        )

    return wrapper(graph_wrapper(figure=figure_cfg, modal=kwargs.get("modal", False)))



[docs]def bar_code_builder(
    data,
    x,
    y,
    axes_builder,
    cpg=False,
    cpy=False,
    barmode="group",
    barsort=None,
    top_bars=None,
    agg=None,
    **kwargs
):
    code = []
    base_chart_cfg = []
    final_cols = build_final_cols(y, None, agg, kwargs.get("extended_aggregation"))
    allow_multiaxis = barmode is None or barmode == "group"
    axes, allow_multiaxis = (
        axes_builder(final_cols) if allow_multiaxis else axes_builder([final_cols[0]])
    )
    name_builder = build_series_name(final_cols, cpg)
    series_key = next(iter(data["data"]))
    series = data["data"][series_key]
    title = build_title(x, final_cols)
    if len(data["data"]) > 1:
        code.append(
            GROUP_WARNING.format(series_key=triple_quote(series.get("_filter_")))
        )
        title = build_title(x, final_cols, group=series_key)

    barsort_col = "x" if barsort == x or barsort not in series else barsort
    x_data = "chart_data['x']"

    def _build_sorted_code(sort_col):
        if top_bars:
            code.append(
                "chart_data = chart_data.sort_values('{}', ascending=False).head({})".format(
                    sort_col, top_bars
                )
            )
        else:
            code.append("chart_data = chart_data.sort_values('{}')".format(sort_col))
        axes["xaxis"] = dict_merge(
            axes.get("xaxis", {}), {"tickmode": "auto", "nticks": len(series["x"])}
        )
        return "list(range(len(chart_data['x'])))", [
            "hovertext=chart_data['x'].values",
            "hoverinfo='y_text'",
        ]

    if barsort_col != "x" or kwargs.get("agg") == "raw":
        x_data, base_chart_cfg = _build_sorted_code(barsort_col)
    elif top_bars:
        x_data, base_chart_cfg = _build_sorted_code(y[0])

    pp = pprint.PrettyPrinter(indent=4)
    code.append(("\nimport plotly.graph_objs as go\n\n" "charts = []"))
    for i, y2 in enumerate(final_cols, 1):
        name = name_builder(y2, series_key)
        chart_cfg = ["x={}".format(x_data), "y=chart_data['{}']".format(y2)]
        if len(name):
            chart_cfg.append("name='{}'".format(name["name"]))
        if i > 1 and allow_multiaxis:
            chart_cfg.append("yaxis=y{}".format(i))
            if barmode == "group":
                chart_cfg += ["hoverinfo=none", "showlegend=False", "y=[0]"]
            else:
                chart_cfg += base_chart_cfg
        else:
            chart_cfg += base_chart_cfg
        chart_cfg = ",\n".join(map(lambda cc: "\t{}".format(cc), chart_cfg))
        code.append(
            "charts.append(go.Bar(\n{chart_cfg}\n))".format(chart_cfg=chart_cfg)
        )

    layout_cfg = build_layout(dict_merge(title, axes, dict(barmode=barmode or "group")))
    code.append(
        "figure = go.Figure(data=charts, layout=go.{layout})".format(
            layout=pp.pformat(layout_cfg)
        )
    )
    return code



[docs]def build_line_cfg(series):
    if len(series["x"]) > 15000:
        return {"mode": "lines", "line": {"shape": "linear"}}
    return {"mode": "lines", "line": {"shape": "spline", "smoothing": 0.3}}



[docs]def line_builder(data, x, y, axes_builder, wrapper, cpg=False, cpy=False, **inputs):
    """
    Builder function for :plotly:`plotly.graph_objs.Scatter(mode='lines') <plotly.graph_objs.Scatter>`

    :param data: raw data to be represented within line chart
    :type data: dict
    :param x: column to use for the X-Axis
    :type x: str
    :param y: columns to use for the Y-Axes
    :type y: list of str
    :param axes_builder: function for building axis configurations
    :type axes_builder: func
    :param wrapper: wrapper function returned by :meth:`dtale.charts.utils.chart_wrapper`
    :type wrapper: func
    :param cpg: `True` if charts are split by groups, `False` if all are contained within one chart
    :type cpg: bool
    :param cpy: `True` if charts are split by y-axis, `False` if all are contained within one chart
    :type cpy: bool
    :param inputs: Optional keyword arguments containing information about which aggregation (if any) has been used
    :type inputs: dict
    :return: line chart
    :rtype: :plotly:`plotly.graph_objs.Scatter(mode='lines') <plotly.graph_objs.Scatter>`
    """

    final_cols = build_final_cols(
        y, None, inputs.get("agg"), inputs.get("extended_aggregation")
    )
    axes, multi_yaxis = axes_builder(final_cols)
    name_builder = build_series_name(final_cols, cpg)

    def line_func(s):
        return go.Scattergl if len(s["x"]) > 15000 else go.Scatter

    if cpg or cpy:
        y_values = [[sub_y] for sub_y in final_cols] if cpy else [final_cols]
        charts = []
        for y_value in y_values:
            y_axes, _ = axes_builder(y_value)
            if cpg:
                charts += [
                    wrapper(
                        graph_wrapper(
                            figure={
                                "data": [
                                    line_func(series)(
                                        **dict_merge(
                                            build_line_cfg(series),
                                            {
                                                "x": series["x"],
                                                "y": series[sub_y_value],
                                            },
                                            name_builder(sub_y_value, series_key),
                                            {}
                                            if i == 1 or not multi_yaxis
                                            else {"yaxis": "y{}".format(i)},
                                        )
                                    )
                                    for i, sub_y_value in enumerate(y_value, 1)
                                ],
                                "layout": build_layout(
                                    dict_merge(
                                        build_title(
                                            x,
                                            y_value,
                                            group=series_key,
                                        ),
                                        y_axes,
                                    )
                                ),
                            },
                            modal=inputs.get("modal", False),
                        ),
                        group_filter=dict(group=series.pop("_filter_")),
                    )
                    for series_key, series in data["data"].items()
                ]
            else:
                charts.append(
                    wrapper(
                        graph_wrapper(
                            figure={
                                "data": flatten_lists(
                                    [
                                        [
                                            line_func(series)(
                                                **dict_merge(
                                                    build_line_cfg(series),
                                                    {
                                                        "x": series["x"],
                                                        "y": series[sub_y_value],
                                                    },
                                                    name_builder(
                                                        sub_y_value, series_key
                                                    ),
                                                    {}
                                                    if i == 1 or not multi_yaxis
                                                    else {"yaxis": "y{}".format(i)},
                                                )
                                            )
                                            for i, sub_y_value in enumerate(y_value, 1)
                                        ]
                                        for series_key, series in data["data"].items()
                                    ]
                                ),
                                "layout": build_layout(
                                    dict_merge(
                                        build_title(x, y_value),
                                        y_axes,
                                    )
                                ),
                            },
                            modal=inputs.get("modal", False),
                        )
                    )
                )
        return cpg_chunker(charts)

    data_cfgs = flatten_lists(
        [
            [
                line_func(series)(
                    **dict_merge(
                        build_line_cfg(series),
                        {"x": series["x"], "y": series[y2]},
                        name_builder(y2, series_key),
                        {} if i == 1 or not multi_yaxis else {"yaxis": "y{}".format(i)},
                    )
                )
                for i, y2 in enumerate(final_cols, 1)
            ]
            for series_key, series in data["data"].items()
        ]
    )

    figure_cfg = {
        "data": data_cfgs,
        "layout": build_layout(dict_merge(build_title(x, final_cols), axes)),
    }
    if inputs.get("animate") is True:

        def build_frame(i, x):
            ct = len(x)
            for series_key, series in data["data"].items():
                series = pd.DataFrame(series)
                series = series.set_index("x").reindex(x, fill_value=0).reset_index()
                for j, y2 in enumerate(final_cols, 1):
                    y_vals = list(series[y2].values[:i])
                    y_vals += [np.nan] * (ct - i)
                    marker_size = [0] * ct
                    marker_size[i - 1] = 20
                    yield line_func({"x": x})(
                        **dict_merge(
                            build_line_cfg(series),
                            {
                                "x": x,
                                "y": y_vals,
                                "mode": "markers+lines",
                                "marker": {"size": marker_size},
                            },
                            name_builder(y2, series_key),
                            {}
                            if j == 1 or not multi_yaxis
                            else {"yaxis": "y{}".format(j)},
                        )
                    )

        x_data = flatten_lists([series["x"] for series in data["data"].values()])
        x_data = sorted(set(x_data))
        figure_cfg["layout"]["xaxis_range"] = [x_data[0], x_data[-1]]
        figure_cfg["layout"]["xaxis_autorange"] = False
        min_y, max_y = (0, 0)
        for series in data["data"].values():
            for y2 in y:
                curr_min = min(series[y2])
                if curr_min < min_y:
                    min_y = curr_min
                curr_max = max(series[y2])
                if curr_max > max_y:
                    max_y = curr_max
        figure_cfg["layout"]["yaxis_range"] = [min_y, max_y]
        figure_cfg["layout"]["yaxis_autorange"] = False
        frames, slider_steps = [], []
        for i, x in enumerate(x_data, 1):
            frames.append(dict(data=list(build_frame(i, x_data)), name=x))
            slider_steps.append(x)

        update_cfg_w_frames(figure_cfg, "Date", frames, slider_steps)

    return wrapper(graph_wrapper(figure=figure_cfg, modal=inputs.get("modal", False)))



[docs]def line_code_builder(data, x, y, axes_builder, **inputs):
    final_cols = build_final_cols(
        y, None, inputs.get("agg"), inputs.get("extended_aggregation")
    )
    axes, multi_yaxis = axes_builder(final_cols)

    series_key = next(iter(data["data"]))
    series = data["data"][series_key]
    line_func = "go.Scattergl" if len(series["x"]) > 15000 else "go.Scatter"
    code = []
    if len(data["data"]) > 1:
        code.append(
            GROUP_WARNING.format(series_key=triple_quote(series.get("_filter_")))
        )

    code.append("\nimport plotly.graph_objs as go\n\n" "charts = []")
    pp = pprint.PrettyPrinter(indent=4)
    code.append("line_cfg = {}".format(pp.pformat(build_line_cfg(series))))
    for i, y2 in enumerate(final_cols, 1):
        yaxis = "" if i == 1 else ", yaxis='y{}'".format(i)
        code.append(
            (
                "charts.append({line_func}(\n"
                "\tx=chart_data['x'], y=chart_data['{y}'], name='{y}'{yaxis}, **line_cfg\n"
                "))"
            ).format(line_func=line_func, y=y2, yaxis=yaxis)
        )
    layout_cfg = build_layout(dict_merge(build_title(x, final_cols), axes))
    code.append(
        "figure = go.Figure(data=charts, layout=go.{})".format(pp.pformat(layout_cfg))
    )
    return code



[docs]def pie_builder(data, x, y, wrapper, export=False, **inputs):
    """
    Builder function for :plotly:`plotly.graph_objs.Pie <plotly.graph_objs.Pie>`

    :param data: raw data to be represented within surface chart
    :type data: dict
    :param x: column to use for the X-Axis
    :type x: str
    :param y: columns to use for the Y-Axes
    :type y: list of str
    :param wrapper: wrapper function returned by :meth:`dtale.charts.utils.chart_wrapper`
    :type wrapper: func
    :param inputs: Optional keyword arguments containing information about which aggregation (if any) has been used
    :type inputs: dict
    :return: pie chart
    :rtype: :plotly:`plotly.graph_objs.Pie <plotly.graph_objs.Pie>`
    """

    final_cols = build_final_cols(
        y, None, inputs.get("agg"), inputs.get("extended_aggregation")
    )
    name_builder = build_series_name(final_cols, True)

    def build_pie_layout(layout_cfg, series):
        if len(series["x"]) > 5:
            layout_cfg.pop("legend", None)
            layout_cfg["showlegend"] = False
        return layout_cfg

    def build_pie_code():
        series_key = next(iter(data["data"]), None)
        series = data["data"][series_key]
        title = build_title(x, final_cols[0])
        code = []
        if len(data["data"]) > 1:
            code.append(
                GROUP_WARNING.format(series_key=triple_quote(series.get("_filter_")))
            )
            title = build_title(x, final_cols[0], group=series_key)

        if len(y) > 1:
            code.append(Y_AXIS_WARNING.format(final_cols[0]))

        code.append(
            "chart_data = chart_data[chart_data['{}'] > 0]  # can't represent negatives in a pie".format(
                final_cols[0]
            )
        )
        layout_cfg = build_pie_layout(build_layout(title), series)
        name = name_builder(final_cols[0], series_key)
        name = ", name='{}'".format(name["name"]) if len(name) else ""
        pp = pprint.PrettyPrinter(indent=4)
        code.append(
            (
                "\nimport plotly.graph_objs as go\n\n"
                "chart = go.Pie(labels=chart_data['x'], y=chart_data['{y}']{name})\n"
                "figure = go.Figure(data=[chart], layout=go.{layout})"
            ).format(y=final_cols[0], name=name, layout=pp.pformat(layout_cfg))
        )
        return code

    # run this before we pop off group filters
    pie_code = build_pie_code()

    def build_pies():
        for series_key, series in data["data"].items():
            for y2 in final_cols:
                negative_values = []
                for x_val, y_val in zip(series["x"], series[y2]):
                    if y_val < 0:
                        negative_values.append("{} ({})".format(x_val, y_val))

                layout = build_layout(build_title(x, y2, group=series_key))
                layout = build_pie_layout(layout, series)
                chart = wrapper(
                    graph_wrapper(
                        figure={
                            "data": [
                                go.Pie(
                                    **dict_merge(
                                        dict(labels=series["x"], values=series[y2]),
                                        name_builder(y2, series_key),
                                    )
                                )
                            ],
                            "layout": layout,
                        },
                        modal=inputs.get("modal", False),
                    ),
                    group_filter=dict_merge(
                        dict(y=y2),
                        {}
                        if series_key == "all"
                        else dict(group=series.get("_filter_")),
                    ),
                )
                if len(negative_values):
                    error_title = (
                        "The following negative values could not be represented within the {}Pie chart"
                    ).format("" if series_key == "all" else "{} ".format(series_key))
                    error_div = html.Div(
                        [
                            html.I(className="ico-error"),
                            html.Span(error_title),
                            html.Div(
                                html.Pre(", ".join(negative_values)),
                                className="traceback",
                            ),
                        ],
                        className="dtale-alert alert alert-danger",
                    )
                    if export:
                        yield chart
                    else:
                        yield html.Div(
                            [
                                html.Div(error_div, className="col-md-12"),
                                html.Div(chart, className="col-md-12 h-100"),
                            ],
                            className="row",
                        )
                else:
                    yield chart
            # clean up filters when passing to graph
            series.pop("_filter_", None)

    if export:
        return next(build_pies())
    pies = cpg_chunker(list(build_pies()))
    return pies, pie_code



[docs]def heatmap_builder(data_id, export=False, **inputs):
    """
    Builder function for :plotly:`plotly.graph_objs.Heatmap <plotly.graph_objs.Heatmap>`

    :param data_id: integer string identifier for a D-Tale process's data
    :type data_id: str
    :param inputs: Optional keyword arguments containing the following information:
        - x: column to be used as x-axis of chart
        - y: column to be used as y-axis of chart
        - z: column to use for the z-Axis
        - agg: points to a specific function that can be applied to :func: pandas.core.groupby.DataFrameGroupBy
    :type inputs: dict
    :return: heatmap
    :rtype: :plotly:`plotly.graph_objs.Heatmap <plotly.graph_objs.Heatmap>`
    """
    code = None
    try:
        if not valid_chart(**inputs):
            return None, None
        query = inputs.get("query")
        raw_data = run_query(
            handle_predefined(data_id),
            query,
            global_state.get_context_variables(data_id),
        )
        code = build_code_export(data_id, query=query)
        wrapper = chart_wrapper(data_id, raw_data, inputs)
        hm_kwargs = dict(
            colorscale=build_colorscale(inputs.get("colorscale") or "Greens"),
            showscale=True,
            hoverinfo="text",
        )
        animate_by, x, y, z, agg = (
            inputs.get(p) for p in ["animate_by", "x", "y", "z", "agg"]
        )
        y = y[0]

        data, chart_code = retrieve_chart_data(raw_data, animate_by, x, y, z)
        code += chart_code
        x_title = update_label_for_freq_and_agg(x)
        y_title = update_label_for_freq_and_agg(y)
        z_title = z
        sort_cols = [x, y]
        if animate_by:
            sort_cols = [animate_by] + sort_cols
        data = data.sort_values(sort_cols)
        code.append(
            "chart_data = chart_data.sort_values(['{x}', '{y}'])".format(x=x, y=y)
        )
        check_all_nan(data)
        dupe_cols = [x, y]
        if animate_by:
            dupe_cols = [animate_by] + dupe_cols
        if agg is not None:
            z_title = "{} ({})".format(z_title, AGGS[agg])
            if agg == "corr":
                data = data.dropna()
                data = data.set_index([x, y]).unstack().corr()
                data = data.stack().reset_index(0, drop=True)
                code.append(
                    (
                        "chart_data = chart_data.dropna()\n"
                        "chart_data = chart_data.set_index(['{x}', '{y}']).unstack().corr()\n"
                        "chart_data = chart_data.stack().reset_index(0, drop=True)"
                    ).format(x=x, y=y)
                )
                y_title = x_title
                dupe_cols = [
                    "{}{}".format(col, i) for i, col in enumerate(data.index.names)
                ]
                [x, y] = dupe_cols
                data.index.names = dupe_cols
                data = data.reset_index()
                data.loc[data[x] == data[y], z] = np.nan
                code.append(
                    (
                        "chart_data.index.names = ['{x}', '{y}']\n"
                        "chart_data = chart_data.reset_index()\n"
                        "chart_data.loc[chart_data['{x}'] == chart_data['{y}'], '{z}'] = np.nan"
                    ).format(x=x, y=y, z=z)
                )

                hm_kwargs = dict_merge(
                    hm_kwargs,
                    dict(
                        colorscale=[[0, "red"], [0.5, "yellow"], [1.0, "green"]],
                        zmin=-1,
                        zmax=1,
                    ),
                )
            else:
                data, agg_code, final_cols = build_agg_data(
                    data, x, y, inputs, agg, z=z, animate_by=animate_by
                )
                z = final_cols[0]
                code += agg_code
        if not len(data):
            raise Exception("No data returned for this computation!")
        check_exceptions(data[dupe_cols], agg in ["corr", "raw"], unlimited_data=True)
        data = data.dropna(subset=dupe_cols)
        dtypes = {c: classify_type(dtype) for c, dtype in get_dtypes(data).items()}
        data_f, _ = chart_formatters(data)
        data = data_f.format_df(data)
        x_data = weekday_tick_handler(sorted(data[x].unique()), x)
        y_data = weekday_tick_handler(sorted(data[y].unique()), y)
        if animate_by:
            first_frame = sorted(data[animate_by].unique())[-1]
            heat_data = data[data[animate_by] == first_frame].sort_values([x, y])
        else:
            heat_data = data.sort_values([x, y])
        check_exceptions(
            heat_data[[x, y]],
            False,
            True,
            dupes_msg=DUPES_MSG.format("{}, {}".format(x, y)),
        )
        heat_data = heat_data.set_index([x, y])
        heat_data = heat_data.unstack(0)[z]
        heat_data = heat_data.values

        def _build_text(z_vals, animate_str=""):
            return [
                [
                    "{}{}: {}<br>{}: {}<br>{}: {}".format(
                        animate_str,
                        x,
                        str(x_data[x_idx]),
                        y,
                        str(y_data[y_idx]),
                        z,
                        str(z2),
                    )
                    for x_idx, z2 in enumerate(z1)
                ]
                for y_idx, z1 in enumerate(z_vals)
            ]

        text = _build_text(heat_data)
        formatter = "{}: {}<br>{}: {}<br>{}: {}"
        code.append(
            (
                "chart_data = data.sort_values(['{x}', '{y}'])\n"
                "chart_data = chart_data.set_index(['{x}', '{y}'])\n"
                "chart_data = unstack(0)['{z}']"
                "text = [\n"
                "\t[\n"
                "\t\t'{formatter}'.format(\n"
                "\t\t\tx, str(chart_data.columns[x_idx]), y, str(chart_data.index.values[y_idx]), z, str(z2)\n"
                "\t\t)\n"
                "\t\tfor x_idx, z2 in enumerate(z1)\n"
                "\t]\n"
                "\tfor y_idx, z1 in enumerate(chart_data.values)\n"
                "]"
            ).format(x=x, y=y, z=z, formatter=formatter)
        )

        def _build_heatmap_axis(col, data, title):
            axis_cfg = {
                "title": title,
                "tickangle": -20,
                "showticklabels": True,
                "visible": True,
                "domain": [0, 1],
            }
            if dtypes.get(col) in ["I", "F"]:
                rng = [data[0], data[-1]]
                axis_cfg = dict_merge(
                    axis_cfg,
                    {
                        "autorange": True,
                        "rangemode": "normal",
                        "tickmode": "auto",
                        "range": rng,
                        "type": "linear",
                    },
                )
                if dtypes.get(col) == "I":
                    axis_cfg["tickformat"] = "0:g" if dtypes.get(col) == "I" else ".3f"
                return axis_cfg
            return dict_merge(axis_cfg, {"type": "category", "tickmode": "auto"})

        x_axis = _build_heatmap_axis(x, x_data, x_title)
        y_axis = _build_heatmap_axis(y, y_data, y_title)

        hm_kwargs = dict_merge(
            hm_kwargs,
            dict(colorbar={"title": z_title}, text=text),
        )

        hm_kwargs = dict_merge(hm_kwargs, {"z": heat_data})
        layout_cfg = dict_merge(
            dict(xaxis_zeroline=False, yaxis_zeroline=False),
            build_title(x, y, z=z),
        )
        layout_cfg["title"]["text"] += " (Correlation)" if "corr" == agg else ""
        layout_cfg = build_layout(layout_cfg)

        heatmap_func = go.Heatmapgl
        heatmap_func_str = "go.Heatmapgl(z=chart_data.values, text=text, **hm_kwargs)"
        if len(x_data) * len(y_data) < 10000:
            heatmap_func = go.Heatmap
            heatmap_func_str = (
                "go.Heatmap(\n"
                "\tx=chart_data.columns, y=chart_data.index.values, z=chart_data.values, text=text, **hm_kwargs\n"
                ")"
            )
            layout_cfg["xaxis"] = x_axis
            layout_cfg["yaxis"] = y_axis
            hm_kwargs["x"] = x_data
            hm_kwargs["y"] = y_data

        pp = pprint.PrettyPrinter(indent=4)
        code.append(
            (
                "\nimport plotly.graph_objs as go\n\n"
                "hm_kwargs = {hm_kwargs_str}\n"
                "chart = {chart}"
            ).format(chart=heatmap_func_str, hm_kwargs_str=pp.pformat(hm_kwargs))
        )

        code.append(
            "figure = go.Figure(data=[chart], layout=go.{layout})".format(
                layout=pp.pformat(layout_cfg)
            )
        )
        figure_cfg = {"data": [heatmap_func(**hm_kwargs)], "layout": layout_cfg}

        if animate_by is not None:

            def build_frame(df, name):
                df = df.sort_values([x, y])
                df = df.set_index([x, y])
                df = df.unstack(0)[z]
                return dict(
                    z=df.values,
                    text=_build_text(df.values, "{}: {}<br>".format(animate_by, name)),
                )

            update_cfg_w_frames(
                figure_cfg, animate_by, *build_map_frames(data, animate_by, build_frame)
            )

        chart = graph_wrapper(
            style={"margin-right": "auto", "margin-left": "auto"},
            figure=figure_cfg,
            modal=inputs.get("modal", False),
        )
        if export:
            return chart
        return wrapper(chart), code
    except BaseException as e:
        return build_error(e, traceback.format_exc()), code



[docs]def candlestick_builder(data_id, export=False, **inputs):
    """
    Builder function for :plotly:`plotly.graph_objs.Candlestick <plotly.graph_objs.Candlestick>`

    :param data_id: integer string identifier for a D-Tale process's data
    :type data_id: str
    :param inputs: Optional keyword arguments containing the following information:
        - x: column to be used as x-axis of chart
        - open: column to be used as open
        - close: column to used as close
        - high: column to used as high
        - low: column to used as low
        - agg: points to a specific function that can be applied to :func: pandas.core.groupby.DataFrameGroupBy
    :type inputs: dict
    :return: candlestick chart
    :rtype: :plotly:`plotly.graph_objs.Candlestick <plotly.graph_objs.Candlestick>`
    """
    code = None
    try:
        if not valid_chart(**inputs):
            return None, None
        query = inputs.get("query")
        raw_data = run_query(
            handle_predefined(data_id),
            query,
            global_state.get_context_variables(data_id),
            pct=inputs.get("load"),
            pct_type=inputs.get("load_type"),
        )
        code = build_code_export(data_id, query=query)
        wrapper = chart_wrapper(data_id, raw_data, inputs)
        x, cs_open, cs_close, high, low, group, agg = (
            inputs.get(p)
            for p in [
                "cs_x",
                "cs_open",
                "cs_close",
                "cs_high",
                "cs_low",
                "cs_group",
                "agg",
            ]
        )

        data, chart_code = retrieve_chart_data(
            raw_data, x, cs_open, cs_close, high, low, group
        )
        code += chart_code
        data = data.sort_values([x])
        code.append("chart_data = chart_data.sort_values(['{x}'])".format(x=x))
        check_all_nan(data)
        dupe_cols = [x] + make_list(group)
        if agg is not None:
            data, agg_code, final_cols = build_agg_data(
                data,
                x,
                [cs_open, cs_close, high, low],
                inputs,
                agg,
                group_col=group,
            )
            [cs_open, cs_close, high, low] = final_cols
            code += agg_code
        if not len(data):
            raise Exception("No data returned for this computation!")
        check_exceptions(data[dupe_cols], agg in ["corr", "raw"], unlimited_data=True)
        data = data.dropna(subset=dupe_cols)
        data_f, _ = chart_formatters(data)
        data = data_f.format_df(data)
        x_data = sorted(data[x].unique())
        if group:  # TODO: add chart-per-group
            data = [
                go.Candlestick(
                    x=g[x],
                    open=g[cs_open],
                    close=g[cs_close],
                    high=g[high],
                    low=g[low],
                    name=name,
                )
                for name, g in data.groupby(group)
            ]
            candlestick_str = (
                "chart = [\n"
                "\tgo.Candlestick(\n"
                "\t\tx=g['{x}'], open=g['{cs_open}'], close=g['{cs_close}'],\n"
                "\t\thigh=g['{high}'], low=g['{low}], name=name\n"
                "\t)\n"
                "for name, g in chart_data.groupby('{group}')\n"
                "]"
            ).format(
                x=x, cs_open=cs_open, cs_close=cs_close, high=high, low=low, group=group
            )
        else:
            data = [
                go.Candlestick(
                    x=data[x],
                    open=data[cs_open],
                    close=data[cs_close],
                    high=data[high],
                    low=data[low],
                )
            ]
            candlestick_str = (
                "chart = [go.Candlestick(\n"
                "\tx=chart_data['{x}'], open=chart_data['{cs_open}'], close=chart_data['{cs_close}'],\n"
                "\thigh=chart_data['{high}'], low=chart_data['{low}],\n"
                ")]"
            ).format(x=x, cs_open=cs_open, cs_close=cs_close, high=high, low=low)

        layout_cfg = build_layout(
            dict(
                xaxis=dict_merge(
                    dict(type="category"), build_spaced_ticks(x_data, mode="array")
                ),
                legend=dict(
                    orientation="h", yanchor="top", y=1.1, xanchor="right", x=0.99
                ),
            )
        )

        pp = pprint.PrettyPrinter(indent=4)
        code.append("\nimport plotly.graph_objs as go\n\n")
        code.append(candlestick_str)
        code.append(
            "figure = go.Figure(data=[chart], layout=go.{layout})".format(
                layout=pp.pformat(layout_cfg)
            )
        )
        figure_cfg = {"data": data, "layout": layout_cfg}
        chart = graph_wrapper(
            style={"margin-right": "auto", "margin-left": "auto"},
            figure=figure_cfg,
            modal=inputs.get("modal", False),
        )
        if export:
            return chart
        return wrapper(chart), code
    except BaseException as e:
        return build_error(e, traceback.format_exc()), code



[docs]def treemap_builder(data_id, export=False, **inputs):
    """
    Builder function for :plotly:`plotly.graph_objs.Treemap <plotly.graph_objs.Treemap>`

    :param data_id: integer string identifier for a D-Tale process's data
    :type data_id: str
    :param inputs: Optional keyword arguments containing the following information:
        - value: column to be used to drive the size of the shapes in the chart
        - label: column to be used for labels
        - agg: points to a specific function that can be applied to :func: pandas.core.groupby.DataFrameGroupBy
    :type inputs: dict
    :return: treemap chart
    :rtype: :plotly:`plotly.graph_objs.Treemap <plotly.graph_objs.Treemap>`
    """
    code = None
    try:
        treemap_value, treemap_label, group = (
            inputs.get(p) for p in ["treemap_value", "treemap_label", "treemap_group"]
        )
        data, code = build_figure_data(data_id, **inputs)
        if data is None:
            return None, None
        [treemap_value] = build_final_cols([treemap_value], None, inputs.get("agg"), [])
        chart_builder = chart_wrapper(data_id, data, inputs)

        code.append("\nimport plotly.graph_objs as go")
        code.append("import plotly.express as px")
        code.append("import squarify\n")
        code.append(
            (
                "def _build_treemap_data(values, labels, name=None):\n"
                "\tx, y, width, height = (0., 0., 100., 100.)\n"
                "\tnormed = squarify.normalize_sizes(values, width, height)\n"
                "\trects = squarify.squarify(normed, x, y, width, height)\n"
                "\tcolors = px.colors.qualitative.Dark24 + px.colors.qualitative.Light24\n"
                "\tshapes, annotations = ([], [])\n"
                "\tfor i, (r, val, label) in enumerate(zip(rects, values, labels)):\n"
                "\t\tshapes.append(dict(\n"
                "\t\t\ttype='rect', x0=r['x'], y0=r['y'], x1=r['x'] + r['dx'],\n"
                "\t\t\ty1=r['y'] + r['dy'], line=dict(width=1),\n"
                "\t\t\tfillcolor=colors[i % len(colors)]\n"
                "\t\t))\n"
                "\t\tannotations.append(dict(\n"
                "\t\t\tx=r['x'] + (r['dx'] / 2),\n"
                "\t\t\ty=r['y'] + (r['dy'] / 2),\n"
                "\t\t\ttext='{}-{}'.format(label, val),\n"
                "\t\t\tshowarrow=False,\n"
                "\t\t\tfont=dict(color='#FFFFFF')\n"
                "\t\t))\n"
                "\ttrace = go.Scatter(\n"
                "\t\tx=[r['x'] + (r['dx'] / 2) for r in rects],\n"
                "\t\ty=[r['y'] + (r['dy'] / 2) for r in rects],\n"
                "\t\ttext=[str(v) for v in values],\n"
                "\t\tmode='text'\n"
                "\t)\n"
                "\tlayout = dict(\n"
                "\t\txaxis=dict(showgrid=False, zeroline=False, tickfont=dict(color='#FFFFFF')),\n"
                "\t\tyaxis=dict(showgrid=False, zeroline=False, tickfont=dict(color='#FFFFFF')),\n"
                "\t\tshapes=shapes,\n"
                "\t\tannotations=annotations,\n"
                "\t\thovermode='closest'\n"
                "\t)\n"
                "\tif name is not None:\n"
                "\t\tlayout['title'] = name\n"
                "\treturn dict(data=[trace], layout=layout)"
            )
        )

        def _build_treemap_data(values, labels, name, group_filter):
            x, y, width, height = 0.0, 0.0, 100.0, 100.0
            normed = squarify.normalize_sizes(values, width, height)
            rects = squarify.squarify(normed, x, y, width, height)
            colors = px.colors.qualitative.Dark24 + px.colors.qualitative.Light24
            shapes, annotations = ([], [])
            for i, (r, val, label) in enumerate(zip(rects, values, labels)):
                shapes.append(
                    dict(
                        type="rect",
                        x0=r["x"],
                        y0=r["y"],
                        x1=r["x"] + r["dx"],
                        y1=r["y"] + r["dy"],
                        line=dict(width=1),
                        fillcolor=colors[i % len(colors)],
                    )
                )
                annotations.append(
                    dict(
                        x=r["x"] + (r["dx"] / 2),
                        y=r["y"] + (r["dy"] / 2),
                        text="{}-{}".format(label, val),
                        showarrow=False,
                        font=dict(color="#FFFFFF"),
                    )
                )

            # For hover text
            trace = go.Scatter(
                x=[r["x"] + (r["dx"] / 2) for r in rects],
                y=[r["y"] + (r["dy"] / 2) for r in rects],
                text=[str(v) for v in values],
                mode="text",
            )

            layout = dict(
                xaxis=dict(
                    showgrid=False, zeroline=False, tickfont=dict(color="#FFFFFF")
                ),
                yaxis=dict(
                    showgrid=False, zeroline=False, tickfont=dict(color="#FFFFFF")
                ),
                shapes=shapes,
                annotations=annotations,
                hovermode="closest",
            )
            if name != "all":
                layout["title"] = name
                group_filter = dict(group=group_filter)
            figure_cfg = dict(data=[trace], layout=layout)
            base_fig = graph_wrapper(
                style={"margin-right": "auto", "margin-left": "auto"},
                figure=figure_cfg,
                modal=inputs.get("modal", False),
            )
            if export:
                return base_fig
            return chart_builder(base_fig, group_filter=group_filter)

        chart = [
            _build_treemap_data(
                series[treemap_value],
                series["x"],
                series_key,
                series.pop("_filter_", None),
            )
            for series_key, series in data["data"].items()
        ]
        code.append(
            (
                "charts = [\n"
                "\t_build_treemap_data(g['{treemap_value}'].values, g['{treemap_label}'].values, name)\n"
                "\tfor name, g in chart_data.groupby(['{group}'])\n"
                "]\n"
                "chart = go.Figure(charts[0])"
            ).format(
                treemap_value=treemap_value,
                treemap_label=treemap_label,
                group="','".join(make_list(group)),
            )
        )

        if export:
            return make_list(chart)[0]
        return cpg_chunker(make_list(chart)), code
    except BaseException as e:
        return build_error(e, traceback.format_exc()), code



[docs]def funnel_builder(data_id, export=False, **inputs):
    """
    Builder function for :plotly:`plotly.graph_objs.Funnel <plotly.graph_objs.Funnel>`

    :param data: raw data to be represented within surface chart
    :type data: dict
    :param x: column to use for the X-Axis
    :type x: str
    :param y: columns to use for the Y-Axes
    :type y: list of str
    :param wrapper: wrapper function returned by :meth:`dtale.charts.utils.chart_wrapper`
    :type wrapper: func
    :param inputs: Optional keyword arguments containing information about which aggregation (if any) has been used
    :type inputs: dict
    :return: pie chart
    :rtype: :plotly:`plotly.graph_objs.Funnel <plotly.graph_objs.Funnel>`
    """

    selected_value, selected_label, group, stacked = (
        inputs.get(p)
        for p in ["funnel_value", "funnel_label", "funnel_group", "funnel_stacked"]
    )
    group = make_list(group)
    is_stacked = stacked and len(group) > 0
    data, code = build_figure_data(data_id, **inputs)
    if data is None:
        return None, None
    final_cols = build_final_cols([selected_value], None, inputs.get("agg"), [])
    chart_builder = chart_wrapper(data_id, data, inputs)
    name_builder = build_series_name(final_cols, not is_stacked)

    def build_funnel_code():
        series_key = next(iter(data["data"]), None)
        series = data["data"].get(series_key)
        title = build_title(selected_label, final_cols[0])
        funnel_code = []
        if len(data["data"]) > 1 and not is_stacked:
            code.append(
                GROUP_WARNING.format(series_key=triple_quote(series.get("_filter_")))
            )
            title = build_title(selected_label, final_cols, group=series_key)
        elif is_stacked:
            title = build_title(selected_label, final_cols)
            title["title"]["text"] += " stacked by {}".format(", ".join(group))

        funnel_code.append(
            "chart_data = chart_data[chart_data['{}'] > 0]  # can't represent negatives in a funnel".format(
                final_cols[0]
            )
        )
        layout_cfg = build_layout(title)
        pp = pprint.PrettyPrinter(indent=4)
        layout = pp.pformat(layout_cfg)
        funnel_code.append("\nimport plotly.graph_objs as go\n")
        if not is_stacked:
            name = name_builder(final_cols[0], series_key)
            name = ", name='{}'".format(name["name"]) if len(name) else ""
            funnel_code.append(
                (
                    "chart = go.Funnel(x=chart_data['{value}'], y=chart_data['x']{name})\n"
                ).format(value=final_cols[0], name=name)
            )
            chart_val = "[chart]"
        else:
            funnel_code.append(
                (
                    "charts = []\n"
                    "for group_key, group in chart_data.groupby(['{group}']):\n"
                    "\tcharts.append(go.Funnel(x=group['{value}'], y=group['x'], name=group_key))\n"
                ).format(group="','".join(group), value=final_cols[0])
            )
            chart_val = "charts"
        funnel_code.append(
            "figure = go.Figure(data={}, layout=go.{})".format(chart_val, layout)
        )
        return funnel_code

    # run this before we pop off group filters
    code += build_funnel_code()

    def build_charts():
        stacked_data = []
        for series_key, series in data["data"].items():
            for y2 in final_cols:
                negative_values = []
                for x_val, y_val in zip(series["x"], series[y2]):
                    if y_val < 0:
                        negative_values.append("{} ({})".format(x_val, y_val))

                series_df = pd.DataFrame({"x": series["x"], y2: series[y2]})
                if (
                    not is_stacked
                    and classify_type(
                        global_state.get_dtype_info(data_id, selected_label)["dtype"]
                    )
                    != "D"
                ):
                    series_df = series_df.sort_values(y2, ascending=False)
                else:
                    series_df = series_df.sort_values("x", ascending=False)
                series_df = series_df[series_df[y2] > 0]
                series["x"] = series_df["x"]
                series[y2] = series_df[y2]

                if is_stacked:
                    stacked_data.append(
                        go.Funnel(
                            **dict_merge(
                                dict(x=series[y2], y=series["x"]),
                                name_builder(y2, series_key),
                            )
                        )
                    )
                    continue

                layout = build_layout(build_title(selected_label, y2, group=series_key))
                chart = chart_builder(
                    graph_wrapper(
                        figure={
                            "data": [
                                go.Funnel(
                                    **dict_merge(
                                        dict(x=series[y2], y=series["x"]),
                                        name_builder(y2, series_key),
                                    )
                                )
                            ],
                            "layout": layout,
                        },
                        modal=inputs.get("modal", False),
                    ),
                    group_filter=dict_merge(
                        dict(y=y2),
                        {}
                        if series_key == "all"
                        else dict(group=series.get("_filter_")),
                    ),
                )
                if len(negative_values):
                    error_title = (
                        "The following negative values could not be represented within the {}Funnel chart"
                    ).format("" if series_key == "all" else "{} ".format(series_key))
                    error_div = html.Div(
                        [
                            html.I(className="ico-error"),
                            html.Span(error_title),
                            html.Div(
                                html.Pre(", ".join(negative_values)),
                                className="traceback",
                            ),
                        ],
                        className="dtale-alert alert alert-danger",
                    )
                    if export:
                        yield chart
                    else:
                        yield html.Div(
                            [
                                html.Div(error_div, className="col-md-12"),
                                html.Div(chart, className="col-md-12 h-100"),
                            ],
                            className="row",
                        )
                else:
                    yield chart
            # clean up filters when passing to graph
            series.pop("_filter_", None)
        if is_stacked:
            title = build_title(selected_label, final_cols)
            title["title"]["text"] += " stacked by {}".format(", ".join(group))
            layout = build_layout(title)

            yield chart_builder(
                graph_wrapper(
                    figure={
                        "data": stacked_data,
                        "layout": layout,
                    },
                    modal=inputs.get("modal", False),
                ),
                group_filter=dict(y=final_cols[0]),
            )

    if export:
        return next(build_charts())
    funnels = cpg_chunker(list(build_charts()))
    return funnels, code



[docs]def clustergram_builder(data_id, export=False, **inputs):
    """
    Builder function for :plotly:`dash_bio.Clustergram <dash_bio.Clustergram>`

    :param data: raw data to be represented within surface chart
    :type data: dict
    :param x: column to use for the X-Axis
    :type x: str
    :param y: columns to use for the Y-Axes
    :type y: list of str
    :param wrapper: wrapper function returned by :meth:`dtale.charts.utils.chart_wrapper`
    :type wrapper: func
    :param inputs: Optional keyword arguments containing information about which aggregation (if any) has been used
    :type inputs: dict
    :return: pie chart
    :rtype: :plotly:`plotly.graph_objs.Funnel <plotly.graph_objs.Funnel>`
    """

    selected_values, selected_label, group, colorscale = (
        inputs.get(p)
        for p in [
            "clustergram_value",
            "clustergram_label",
            "clustergram_group",
            "colorscale",
        ]
    )

    if "_all_columns_" in make_list(selected_values):
        selected_values = []
        dtypes = global_state.get_dtypes(data_id)
        for col_info in dtypes:
            name, dtype = map(col_info.get, ["name", "dtype"])
            dtype = classify_type(dtype)
            if dtype in ["I", "F"] and name != selected_label:
                selected_values.append(name)
        inputs["clustergram_value"] = selected_values

    if len(inputs["clustergram_value"]) < 2:
        raise Exception("Please select at least 2 values for clustergram.")

    group = make_list(group)
    data, code = build_figure_data(data_id, **inputs)
    if data is None:
        return None, None
    final_cols = build_final_cols(selected_values, None, inputs.get("agg"), [])
    chart_builder = chart_wrapper(data_id, data, inputs)

    def build_clustergram_code():
        series_key = next(iter(data["data"]), None)
        series = data["data"].get(series_key)
        title = build_title(selected_label, final_cols[0])["title"]["text"]
        clustergram_code = []
        if len(data["data"]) > 1:
            code.append(
                GROUP_WARNING.format(series_key=triple_quote(series.get("_filter_")))
            )
            title = build_title(selected_label, final_cols, group=series_key)["title"][
                "text"
            ]

        pp = pprint.PrettyPrinter(indent=4)
        color_map = pp.format(build_colorscale(colorscale)) if colorscale else ""
        if color_map:
            color_map = "\t\tcolor_map={color_map},\n".format(color_map=color_map)
        clustergram_code.append("\nfrom dash_bio import Clustergram\n")
        clustergram_code.append(
            (
                "charts = []\n"
                "chart_data = chart_data[chart_data[['{value}']] > 0]"
                "for group_key, group in chart_data.groupby(['{group}']):\n"
                "\tchart = Clustergram(\n"
                "\t\tdata=group[['{value}']].values,\n"
                "\t\tcolumn_labels=['{value}'],\n"
                "\t\trow_labels=group['x'],\n"
                "\t\thidden_labels='row',\n"
                "\t\tcolor_threshold={color_threshold},\n"
                "{color_map}"
                "\t\theight=math.inf,\n"
                "\t\twidth=math.inf,\n"
                "\t).to_dict()\n"
                "\tchart['layout']['title'] = {title}"
                "\tcharts.append(chart)\n"
            ).format(
                group="','".join(group),
                value="','".join(inputs["clustergram_value"]),
                color_map=color_map,
                color_threshold="{'row': 250, 'col': 700}",
                title="{'text': '" + title + "'}",
            )
        )
        chart_val = "charts"
        clustergram_code.append("figure = go.Figure(data={})".format(chart_val))
        return clustergram_code

    # run this before we pop off group filters
    code += build_clustergram_code()

    def build_charts():
        for series_key, series in data["data"].items():
            df_cols = [col for col in series if col != "x"]
            df = pd.DataFrame({col: series[col] for col in df_cols})
            df[df < 0] = 0

            figure = dashbio.Clustergram(
                data=df[df_cols].values,
                column_labels=selected_values,
                row_labels=series["x"],
                hidden_labels="row",
                color_threshold={"row": 250, "col": 700},
                color_map=build_colorscale(colorscale) if colorscale else None,
                height=math.inf,
                width=math.inf,
            ).to_dict()
            figure["layout"] = dict_merge(
                figure["layout"],
                build_title(selected_label, selected_values, group=series_key),
            )
            graph = graph_wrapper(
                figure=figure,
                modal=inputs.get("modal", False),
                export=export,
            )
            if export:
                yield graph

            chart = chart_builder(
                graph,
                group_filter={}
                if series_key == "all"
                else dict(group=series.get("_filter_")),
            )

            # clean up filters when passing to graph
            series.pop("_filter_", None)
            yield chart

    if export:
        return next(build_charts())
    grams = cpg_chunker(list(build_charts()))
    return grams, code



[docs]def build_map_frames(data, animate_by, frame_builder):
    freq_handler = date_freq_handler(data)
    s, _ = freq_handler(animate_by)
    formatter = find_dtype_formatter(find_dtype(s))
    frames, slider_steps = [], []
    for g_name, g in data.groupby(s):
        g_name = formatter(g_name)
        frames.append(dict(data=[frame_builder(g, g_name)], name=g_name))
        slider_steps.append(g_name)
    return frames, slider_steps



[docs]def map_builder(data_id, export=False, **inputs):
    code = None
    try:
        if not valid_chart(**inputs):
            return None, None
        props = get_map_props(inputs)
        query = inputs.get("query")
        raw_data = run_query(
            handle_predefined(data_id),
            query,
            global_state.get_context_variables(data_id),
            pct=inputs.get("load"),
            pct_type=inputs.get("load_type"),
        )
        code = build_code_export(data_id, query=query)
        wrapper = chart_wrapper(data_id, raw_data, inputs)
        title = "Map of {}".format(props.map_val or "lat/lon")
        if props.agg:
            agg_title = AGGS[props.agg]
            title = "{} ({})".format(title, agg_title)
        if props.group_val is not None:
            _, group_label = build_group_inputs_filter(raw_data, props.group_val)
            title = "{} ({})".format(title, group_label)
        layout = build_layout(
            dict(title=title, autosize=True, margin={"l": 0, "r": 0, "b": 0})
        )
        if props.map_type == "scattergeo":
            chart, chart_code = build_scattergeo(inputs, raw_data, layout)
        elif props.map_type == "mapbox":
            chart, chart_code = build_mapbox(inputs, raw_data, layout)
        else:
            chart, chart_code = build_choropleth(inputs, raw_data, layout)
        code += chart_code
        if export:
            return chart
        return wrapper(chart), code
    except BaseException as e:
        return build_error(e, traceback.format_exc()), code



[docs]def get_map_props(inputs):
    props = [
        "map_type",
        "loc_mode",
        "loc",
        "lat",
        "lon",
        "map_val",
        "scope",
        "proj",
        "mapbox_style",
        "agg",
        "animate_by",
        "map_group",
        "group_val",
    ]
    MapProps = namedtuple("MapProps", " ".join(props))
    return MapProps(**{p: inputs.get(p) for p in props})



[docs]def build_scattergeo(inputs, raw_data, layout):
    props = get_map_props(inputs)
    data, code = retrieve_chart_data(
        raw_data,
        props.lat,
        props.lon,
        props.map_val,
        props.animate_by,
        props.map_group,
        group_val=props.group_val,
    )
    if props.agg is not None:
        data, agg_code, _ = build_agg_data(
            raw_data,
            props.lat,
            props.lon,
            {},
            props.agg,
            z=props.map_val,
            animate_by=props.animate_by,
        )
        code += agg_code

    geo_layout = {}
    if test_plotly_version("4.5.0") and props.animate_by is None:
        geo_layout["fitbounds"] = "locations"
    if props.scope is not None:
        geo_layout["scope"] = props.scope
    if props.proj is not None:
        geo_layout["projection_type"] = props.proj
    if len(geo_layout):
        layout["geo"] = geo_layout

    chart_kwargs = dict(
        lon=data[props.lon],
        lat=data[props.lat],
        mode="markers",
        marker=dict(color="darkblue"),
    )
    code_kwargs = [
        "lon=chart_data['{lon}']".format(lon=props.lon),
        "lat=chart_data['{lat}']".format(lat=props.lat),
        "mode='markers'",
        "marker=dict(color='darkblue')",
    ]
    pp = pprint.PrettyPrinter(indent=4)

    if props.map_val is not None:
        colorscale = build_colorscale(inputs.get("colorscale") or "Reds")
        chart_kwargs["text"] = data[props.map_val]
        chart_kwargs["marker"] = dict(
            color=data[props.map_val],
            cmin=data[props.map_val].min(),
            cmax=data[props.map_val].max(),
            colorscale=colorscale,
            colorbar_title=props.map_val,
        )
        code_kwargs[-1] = (
            "marker=dict(\n"
            "\tcolor=chart_data['{map_val}'],\n"
            "\tcmin=chart_data['{map_val}'].min(),\n"
            "\tcmax=chart_data['{map_val}'].max(),\n"
            "\tcolorbar_title='{map_val}',\n"
            "\tcolorscale={colorscale},\n"
            ")"
        ).format(map_val=props.map_val, colorscale=pp.pformat(colorscale))
        code_kwargs.append("text=chart_data['{map_val}']".format(map_val=props.map_val))
    figure_cfg = dict(data=[go.Scattergeo(**chart_kwargs)], layout=layout)

    code.append(
        (
            "\nimport plotly.graph_objs as go\n\n"
            "chart = go.Scattergeo(\n"
            "{code_kwargs}\n"
            ")\n"
            "figure = go.Figure(data=[chart], layout=go.{layout})"
        ).format(
            code_kwargs=",\n".join(map(lambda ck: "\t{}".format(ck), code_kwargs)),
            layout=pp.pformat(layout),
        )
    )

    if props.animate_by is not None:

        def build_frame(df, name):
            frame = dict(
                lon=df[props.lon],
                lat=df[props.lat],
                mode="markers",
                customdata=[name] * len(df),
            )
            if props.map_val is not None:
                frame["text"] = df[props.map_val]
                frame["marker"] = dict(color=df[props.map_val])
            return frame

        update_cfg_w_frames(
            figure_cfg,
            props.animate_by,
            *build_map_frames(data, props.animate_by, build_frame)
        )
    chart = graph_wrapper(
        style={"margin-right": "auto", "margin-left": "auto", "height": "95%"},
        config=dict(topojsonURL="/dtale/static/maps/"),
        figure=figure_cfg,
        modal=inputs.get("modal", False),
    )
    return chart, code



[docs]def build_mapbox(inputs, raw_data, layout):
    from dtale.charts.utils import get_mapbox_token

    props = get_map_props(inputs)
    data, code = retrieve_chart_data(
        raw_data,
        props.lat,
        props.lon,
        props.map_val,
        props.animate_by,
        props.map_group,
        group_val=None if props.map_group is None else props.group_val,
    )
    if props.agg is not None:
        data, agg_code, _ = build_agg_data(
            raw_data,
            props.lat,
            props.lon,
            {},
            props.agg,
            z=props.map_val,
            animate_by=props.animate_by,
        )
        code += agg_code

    mapbox_layout = {"style": props.mapbox_style}
    mapbox_token = get_mapbox_token()
    if mapbox_token is not None:
        mapbox_layout["accesstoken"] = mapbox_token
    if len(mapbox_layout):
        layout["mapbox"] = mapbox_layout

    chart_kwargs = dict(
        lon=data[props.lon],
        lat=data[props.lat],
        mode="markers",
        marker=dict(color="darkblue"),
    )
    code_kwargs = [
        "lon=chart_data['{lon}']".format(lon=props.lon),
        "lat=chart_data['{lat}']".format(lat=props.lat),
        "mode='markers'",
        "marker=dict(color='darkblue')",
    ]
    pp = pprint.PrettyPrinter(indent=4)
    if props.map_val is not None:
        colorscale = build_colorscale(inputs.get("colorscale") or "Jet")
        chart_kwargs["text"] = data[props.map_val]
        chart_kwargs["marker"] = dict(
            color=data[props.map_val],
            cmin=data[props.map_val].min(),
            cmax=data[props.map_val].max(),
            colorscale=colorscale,
            colorbar_title=props.map_val,
        )
        code_kwargs[-1] = (
            "marker=dict(\n"
            "\tcolor=chart_data['{map_val}'],\n"
            "\tcmin=chart_data['{map_val}'].min(),\n"
            "\tcmax=chart_data['{map_val}'].max(),\n"
            "\tcolorbar_title='{map_val}',\n"
            "\tcolorscale={colorscale},\n"
            ")"
        ).format(map_val=props.map_val, colorscale=pp.pformat(colorscale))
        code_kwargs.append("text=chart_data['{map_val}']".format(map_val=props.map_val))
    figure_cfg = dict(data=[go.Scattermapbox(**chart_kwargs)], layout=layout)

    code.append(
        (
            "\nimport plotly.graph_objs as go\n\n"
            "chart = go.Scattergeo(\n"
            "{code_kwargs}\n"
            ")\n"
            "figure = go.Figure(data=[chart], layout=go.{layout})"
        ).format(
            code_kwargs=",\n".join(map(lambda ck: "\t{}".format(ck), code_kwargs)),
            layout=pp.pformat(layout),
        )
    )

    if props.animate_by is not None:

        def build_frame(df, name):
            frame = dict(
                lon=df[props.lon],
                lat=df[props.lat],
                mode="markers",
                customdata=[name] * len(df),
            )
            if props.map_val is not None:
                frame["text"] = df[props.map_val]
                frame["marker"] = dict(color=df[props.map_val])
            return frame

        update_cfg_w_frames(
            figure_cfg,
            props.animate_by,
            *build_map_frames(data, props.animate_by, build_frame)
        )
    chart = graph_wrapper(
        style={"margin-right": "auto", "margin-left": "auto", "height": "95%"},
        config=dict(topojsonURL="/dtale/static/maps/"),
        figure=figure_cfg,
        modal=inputs.get("modal", False),
    )
    return chart, code



[docs]def build_choropleth(inputs, raw_data, layout):
    props = get_map_props(inputs)
    data, code = retrieve_chart_data(
        raw_data,
        props.loc,
        props.map_val,
        props.map_group,
        props.animate_by,
        group_val=props.group_val,
    )
    choropleth_kwargs = {}
    if props.agg is not None:
        data, agg_code, _ = build_agg_data(
            data, props.loc, props.map_val, {}, props.agg, animate_by=props.animate_by
        )
        code += agg_code
    if not len(data):
        raise Exception("No data returned for this computation!")
    dupe_cols = [props.loc]
    if props.animate_by is not None:
        dupe_cols = [props.animate_by, props.loc]
    kwargs = {}
    if props.agg == "raw":
        kwargs["dupes_msg"] = (
            "'No Aggregation' is not a valid aggregation for a choropleth map!  {} contains duplicates, please "
            "select a different aggregation or additional filtering."
        )

    data = data.dropna(subset=dupe_cols)
    code.append(
        "chart_data = chart_data.dropna(subset=['{}'])".format(",".join(dupe_cols))
    )
    check_exceptions(data[dupe_cols], False, unlimited_data=True, **kwargs)

    if props.loc_mode == "USA-states":
        layout["geo"] = dict(scope="usa")
    elif props.loc_mode == "geojson-id":
        geojson_id, featureidkey = (inputs.get(p) for p in ["geojson", "featureidkey"])
        geojson_data = custom_geojson.get_custom_geojson(geojson_id)
        if geojson_data["type"] == "FeatureCollection":
            featureidkey = "properties.{}".format(featureidkey)
        else:
            featureidkey = "id"
        choropleth_kwargs = dict(
            geojson=geojson_data["data"], featureidkey=featureidkey
        )
        code.append(
            (
                "\nimport dtale.dash_application.custom_geojson as custom_geojson\n\n"
                "geojson_data = custom_geojson.get_custom_geojson('{geojson_id}')\n"
                "choropleth_kwargs = dict(geojson=geojson_data['data'], featureidkey='{featureidkey}')"
            ).format(geojson_id=geojson_id, featureidkey=featureidkey)
        )

    colorscale = build_colorscale(inputs.get("colorscale") or "Reds")
    figure_cfg = dict(
        data=[
            go.Choropleth(
                locations=data[props.loc],
                locationmode=props.loc_mode,
                z=data[props.map_val],
                colorscale=colorscale,
                colorbar_title=props.map_val,
                zmin=data[props.map_val].min(),
                zmax=data[props.map_val].max(),
                **choropleth_kwargs
            )
        ],
        layout=layout,
    )
    pp = pprint.PrettyPrinter(indent=4)
    code_kwargs = [
        "locations=chart_data['{}']".format(props.loc),
        "locationmode='{}'".format(props.loc_mode),
        "z=chart_data['{}']".format(props.map_val),
        "colorscale={}".format(pp.pformat(colorscale)),
        "colorbar_title='{}'".format(props.map_val),
        "zmin=chart_data['{}'].min()".format(props.map_val),
        "zmax=chart_data['{}'].max()".format(props.map_val),
    ]
    if len(choropleth_kwargs):
        code_kwargs.append("**choropleth_kwargs")

    code.append(
        (
            "\nimport plotly.graph_objs as go\n\n"
            "chart = go.Choropleth(\n"
            "{code_kwargs}\n"
            ")\n"
            "figure = go.Figure(data=[chart], layout=go.{layout})"
        ).format(
            code_kwargs=",\n".join(map(lambda ck: "\t{}".format(ck), code_kwargs)),
            layout=pp.pformat(layout),
        )
    )

    if props.animate_by is not None:

        def build_frame(df, name):
            return dict(
                locations=df[props.loc],
                locationmode=props.loc_mode,
                z=df[props.map_val],
                text=df[props.loc],
                customdata=[name] * len(df),
            )

        update_cfg_w_frames(
            figure_cfg,
            props.animate_by,
            *build_map_frames(data, props.animate_by, build_frame)
        )

    chart = graph_wrapper(
        style={"margin-right": "auto", "margin-left": "auto"},
        config=dict(topojsonURL="/dtale/static/maps/"),
        figure=figure_cfg,
        modal=inputs.get("modal", False),
    )
    return chart, code



[docs]def build_figure_data(
    data_id,
    chart_type=None,
    query=None,
    x=None,
    y=None,
    z=None,
    group=None,
    group_type=None,
    group_val=None,
    bins_val=None,
    bin_type=None,
    agg=None,
    window=None,
    rolling_comp=None,
    animate_by=None,
    data=None,
    extended_aggregation=[],
    cleaners=[],
    **kwargs
):
    """
    Builds chart figure data for loading into dash:`dash_core_components.Graph <dash-core-components/graph>` components

    :param data_id: integer string identifier for a D-Tale process's data
    :type data_id: str
    :param chart_type: type of chart (line, bar, pie, scatter...)
    :type chart_type: str
    :param query: pandas dataframe query string
    :type query: str, optional
    :param x: column to use for the X-Axis
    :type x: str
    :param y: columns to use for the Y-Axes
    :type y: list of str
    :param z: column to use for the Z-Axis
    :type z: str, optional
    :param group: column(s) to use for grouping
    :type group: list of str or str, optional
    :param agg: specific aggregation that can be applied to y or z axes.  Possible values are: count, first, last mean,
                median, min, max, std, var, mad, prod, sum.  This is included in label of axis it is being applied to.
    :type agg: str, optional
    :param window: number of days to include in rolling aggregations
    :type window: int, optional
    :param rolling_comp: computation to use in rolling aggregations
    :type rolling_comp: str, optional
    :param kwargs: optional keyword arguments, here in case invalid arguments are passed to this function
    :type kwargs: dict
    :return: dictionary of series data, min/max ranges of columns used in chart
    :rtype: dict
    """
    if not valid_chart(
        **dict_merge(
            dict(
                x=x,
                y=y,
                z=z,
                chart_type=chart_type,
                agg=agg,
                extended_aggregation=extended_aggregation,
                window=window,
                rolling_comp=rolling_comp,
            ),
            {
                k: v
                for k, v in kwargs.items()
                if k.startswith("treemap_")
                or k.startswith("funnel_")
                or k.startswith("clustergram_")
            },
        )
    ):
        return None, None

    data = run_query(
        data if data is not None else handle_predefined(data_id),
        query,
        global_state.get_context_variables(data_id),
        pct=kwargs.get("load"),
        pct_type=kwargs.get("load_type"),
    )
    if data is None or not len(data):
        return None, None

    if chart_type in ["treemap", "funnel", "clustergram"]:
        props = [
            "{}_value".format(chart_type),
            "{}_label".format(chart_type),
            "{}_group".format(chart_type),
        ]
        y, x, group = (kwargs.get(p) for p in props)
        y = make_list(y)
    code = build_code_export(data_id, query=query)
    chart_kwargs = dict(
        group_col=group,
        group_type=group_type,
        group_val=group_val,
        bins_val=bins_val,
        bin_type=bin_type,
        agg=agg,
        extended_aggregation=extended_aggregation,
        cleaners=cleaners,
        allow_duplicates=chart_type == "scatter",
        rolling_win=window,
        rolling_comp=rolling_comp,
    )
    if chart_type in ANIMATE_BY_CHARTS:
        chart_kwargs["animate_by"] = animate_by
    if chart_type in ZAXIS_CHARTS:
        chart_kwargs["z"] = z
    if not y:  # this is to handle when a user wants to see the count of just the x-axis
        data.loc[:, "count"] = 1
        y = "count"
    data, chart_code = build_base_chart(data, x, y, unlimited_data=True, **chart_kwargs)
    return data, code + chart_code



[docs]def build_raw_figure_data(
    data_id,
    chart_type=None,
    query=None,
    x=None,
    y=None,
    z=None,
    group=None,
    agg=None,
    window=None,
    rolling_comp=None,
    extended_aggregation=[],
    **kwargs
):
    """
    Returns a :class:`pandas:pandas.DataFrame` of data used within chart configuration

    :param data_id: integer string identifier for a D-Tale process's data
    :type data_id: str
    :param chart_type: type of chart (line, bar, pie, scatter...)
    :type chart_type: str
    :param query: pandas dataframe query string
    :type query: str, optional
    :param x: column to use for the X-Axis
    :type x: str
    :param y: columns to use for the Y-Axes
    :type y: list of str
    :param z: column to use for the Z-Axis
    :type z: str, optional
    :param group: column(s) to use for grouping
    :type group: list of str or str, optional
    :param agg: specific aggregation that can be applied to y or z axes.  Possible values are: count, first, last mean,
                median, min, max, std, var, mad, prod, sum.  This is included in label of axis it is being applied to.
    :type agg: str, optional
    :param window: number of days to include in rolling aggregations
    :type window: int, optional
    :param rolling_comp: computation to use in rolling aggregations
    :type rolling_comp: str, optional
    :param kwargs: optional keyword arguments, here in case invalid arguments are passed to this function
    :type kwargs: dict
    :return: dataframe of all data used in chart
    :rtype: :class:`pandas:pandas.DataFrame`
    """
    chart_params = dict_merge(
        dict(
            x=x,
            y=y,
            z=z,
            chart_type=chart_type,
            agg=agg,
            window=window,
            rolling_comp=rolling_comp,
            extended_aggregation=extended_aggregation,
        ),
        kwargs,
    )
    if not valid_chart(**chart_params):
        raise ValueError("invalid chart configuration: {}".format(chart_params))

    data = run_query(
        handle_predefined(data_id),
        query,
        global_state.get_context_variables(data_id),
    )
    if chart_type == "maps":
        if kwargs.get("map_type") == "choropleth":
            loc, map_val = (kwargs.get(p) for p in ["loc", "map_val"])
            data, _ = retrieve_chart_data(data, loc, map_val)
            if agg is not None:
                data, _, _ = build_agg_data(data, loc, map_val, {}, agg)
            return data
        lat, lon, map_val = (kwargs.get(p) for p in ["lat", "lon", "map_val"])
        data, _ = retrieve_chart_data(data, lat, lon, map_val)
        if agg is not None:
            data, _, _ = build_agg_data(data, lat, lon, {}, agg, z=map_val)
        return data

    chart_kwargs = dict(
        group_col=group,
        agg=agg,
        allow_duplicates=chart_type == "scatter",
        rolling_win=window,
        rolling_comp=rolling_comp,
        extended_aggregation=extended_aggregation,
    )
    if chart_type in ZAXIS_CHARTS:
        chart_kwargs["z"] = z
        del chart_kwargs["group_col"]
    return build_base_chart(
        data, x, y, unlimited_data=True, return_raw=True, **chart_kwargs
    )



[docs]def build_chart(data_id=None, data=None, **inputs):
    """
    Factory method that forks off into the different chart building methods (heatmaps are handled separately)
        - line
        - bar
        - scatter
        - pie
        - wordcloud
        - 3D scatter
        - surface
        - maps (choropleth, scattergeo, mapbox)
        - candlestick
        - treemap
        - funnel
        - clustergram

    :param data_id: identifier of data to build axis configurations against
    :type data_id: str
    :param inputs: Optional keyword arguments containing the following information:
        - x: column to be used as x-axis of chart
        - y: column to be used as y-axis of chart
        - z: column to use for the Z-Axis
        - agg: points to a specific function that can be applied to :func: pandas.core.groupby.DataFrameGroupBy
    :return: plotly chart object(s)
    :rtype: type of (:dash:`dash_core_components.Graph <dash-core-components/graph>`, dict)
    """

    reset_charts()
    code = None
    try:
        chart_type = inputs.get("chart_type")
        if chart_type == "heatmap":
            chart, code = heatmap_builder(data_id, **inputs)
            return chart, None, code

        if chart_type == "maps":
            chart, code = map_builder(data_id, **inputs)
            return chart, None, code

        if chart_type == "candlestick":
            chart, code = candlestick_builder(data_id, **inputs)
            return chart, None, code

        if chart_type == "treemap":
            chart, code = treemap_builder(data_id, **inputs)
            return chart, None, code

        if chart_type == "funnel":
            chart, code = funnel_builder(data_id, **inputs)
            return chart, None, code

        if chart_type == "clustergram":
            chart, code = clustergram_builder(data_id, **inputs)
            return chart, None, code

        data, code = build_figure_data(data_id, data=data, **inputs)
        if data is None:
            return None, None, None

        if "error" in data:
            return build_error(data["error"], data["traceback"]), None, code

        range_data = dict(min=data["min"], max=data["max"])
        axis_inputs = inputs.get("yaxis") or {}
        chart_builder = chart_wrapper(data_id, data, inputs)
        x, y, z, agg, group, animate_by, trendline, scale, extended_aggregation = (
            inputs.get(p)
            for p in [
                "x",
                "y",
                "z",
                "agg",
                "group",
                "animate_by",
                "trendline",
                "scale",
                "extended_aggregation",
            ]
        )
        x = str("x") if x is None else x
        z = z if chart_type in ZAXIS_CHARTS else None
        chart_inputs = {
            k: v
            for k, v in inputs.items()
            if k not in ["chart_type", "x", "y", "z", "group"]
        }

        if chart_type == "wordcloud":
            final_cols = (
                build_final_cols(y, None, agg, extended_aggregation) if y else ["count"]
            )
            return (
                chart_builder(
                    dash_components.Wordcloud(
                        id="wc", data=data, y=final_cols, group=group
                    )
                ),
                range_data,
                code,
            )

        if chart_type == "pie":
            chart, pie_code = pie_builder(data, x, y, chart_builder, **chart_inputs)
            return (
                chart,
                range_data,
                code + pie_code,
            )

        axes_builder = build_axes(
            data, x, axis_inputs, z=z, scale=scale, data_id=data_id
        )
        if chart_type in ["scatter", "3d_scatter"]:
            kwargs = dict(
                agg=agg,
                extended_aggregation=extended_aggregation,
                cpg=inputs["cpg"] or inputs["cpy"],
            )
            if chart_type == "scatter":
                kwargs["trendline"] = trendline
                kwargs["data_id"] = data_id
            if chart_type == "3d_scatter":
                kwargs["z"] = z
                kwargs["animate_by"] = animate_by
                kwargs["colorscale"] = inputs.get("colorscale")
            scatter_code = scatter_code_builder(data, x, y, axes_builder, **kwargs)
            if inputs["cpg"] or inputs["cpy"]:
                y_values = [[sub_y] for sub_y in y] if inputs["cpy"] else [y]
                scatter_charts = []
                for y_value in y_values:
                    if inputs["cpg"]:
                        scatter_charts += flatten_lists(
                            [
                                scatter_builder(
                                    data,
                                    x,
                                    y_value,
                                    axes_builder,
                                    chart_builder,
                                    group=subgroup,
                                    group_filter=subgroup_cfg.pop("_filter_"),
                                    **kwargs
                                )
                                for subgroup, subgroup_cfg in data["data"].items()
                            ]
                        )
                    else:
                        scatter_charts.append(
                            scatter_builder(
                                data, x, y_value, axes_builder, chart_builder, **kwargs
                            )
                        )
            else:
                scatter_charts = scatter_builder(
                    data, x, y, axes_builder, chart_builder, **kwargs
                )
            return cpg_chunker(scatter_charts), range_data, code + scatter_code

        if chart_type == "surface":
            chart, chart_code = surface_builder(
                data,
                x,
                y,
                z,
                axes_builder,
                chart_builder,
                agg=agg,
                colorscale=inputs.get("colorscale"),
            )
            return (
                chart,
                range_data,
                code + chart_code,
            )

        if chart_type == "bar":
            chart_code = bar_code_builder(data, x, y, axes_builder, **chart_inputs)
            return (
                bar_builder(data, x, y, axes_builder, chart_builder, **chart_inputs),
                range_data,
                code + chart_code,
            )

        if chart_type == "line":
            line_code = line_code_builder(data, x, y, axes_builder, **chart_inputs)
            return (
                line_builder(data, x, y, axes_builder, chart_builder, **chart_inputs),
                range_data,
                code + line_code,
            )

        raise NotImplementedError("chart type: {}".format(chart_type))
    except BaseException as e:
        return build_error(e, traceback.format_exc()), None, code



[docs]def chart_builder_passthru(chart, group_filter=None):
    return chart



[docs]def build_raw_chart(data_id=None, **inputs):
    """
    Factory method that forks off into the different chart building methods
        - heatmap
        - line
        - bar
        - scatter
        - pie
        - 3D scatter
        - surface

    :param data_id: identifier of data to build axis configurations against
    :type data_id: str
    :param inputs: Optional keyword arguments containing the following information:
        - x: column to be used as x-axis of chart
        - y: column to be used as y-axis of chart
        - z: column to use for the Z-Axis
        - agg: points to a specific function that can be applied to :func: pandas.core.groupby.DataFrameGroupBy
    :return: plotly chart object(s)
    :rtype: type of (:dash:`dash_core_components.Graph <dash-core-components/graph>`, dict)
    """

    def clean_output(output):
        while isinstance(output, list):
            output = output[0]
        if isinstance(output, dcc.Graph):
            output = output.figure
            if inputs.get("title"):
                output["layout"]["title"] = dict(text=inputs.get("title"))
            output["layout"]["colorway"] = px.colors.qualitative.D3
        return output

    def _raw_chart_builder():
        chart_type = inputs.get("chart_type")
        if chart_type == "heatmap":
            chart = heatmap_builder(data_id, **inputs)
            return chart

        if chart_type == "maps":
            chart = map_builder(data_id, **inputs)
            return chart

        if chart_type == "candlestick":
            chart = candlestick_builder(data_id, **inputs)
            return chart

        if chart_type == "treemap":
            chart = treemap_builder(data_id, **inputs)
            return chart

        if chart_type == "funnel":
            return funnel_builder(data_id, **inputs)

        if chart_type == "clustergram":
            return clustergram_builder(data_id, **inputs)

        data, _ = build_figure_data(data_id, **inputs)
        if data is None:
            return None

        chart_type, x, y, z, agg, trendline, colorscale = (
            inputs.get(p)
            for p in ["chart_type", "x", "y", "z", "agg", "trendline", "colorscale"]
        )
        z = z if chart_type in ZAXIS_CHARTS else None

        axis_inputs = inputs.get("yaxis") or {}
        chart_builder = (
            chart_builder_passthru  # we'll ignore wrapper functionality for raw charts
        )
        chart_inputs = {
            k: v
            for k, v in inputs.items()
            if k not in ["chart_type", "x", "y", "z", "group"]
        }

        if chart_type == "pie":
            return pie_builder(data, x, y, chart_builder, **chart_inputs)

        axes_builder = build_axes(data, x, axis_inputs, z=z, data_id=data_id)
        if chart_type == "scatter":
            return scatter_builder(
                data,
                x,
                y,
                axes_builder,
                chart_builder,
                agg=agg,
                trendline=trendline,
                data_id=data_id,
            )

        if chart_type == "3d_scatter":
            return scatter_builder(
                data,
                x,
                y,
                axes_builder,
                chart_builder,
                z=z,
                agg=agg,
                colorscale=colorscale,
            )

        if chart_type == "surface":
            chart, _ = surface_builder(
                data,
                x,
                y,
                z,
                axes_builder,
                chart_builder,
                agg=agg,
                colorscale=colorscale,
            )
            return chart

        if chart_type == "bar":
            return bar_builder(data, x, y, axes_builder, chart_builder, **chart_inputs)

        return line_builder(data, x, y, axes_builder, chart_builder, **chart_inputs)

    return clean_output(_raw_chart_builder())



[docs]def export_chart(data_id, params):
    chart = build_raw_chart(data_id, export=True, **params)
    post_script_css = "\n".join(
        [
            "var css = document.createElement('style');",
            "css.type = 'text/css';",
            (
                "css.appendChild(document.createTextNode('div.modebar > div.modebar-group:last-child,"
                "div.modebar > div.modebar-group:first-child { display: none; }'));"
                "css.appendChild(document.createTextNode('.plot-container, .svg-container "
                "{ height: 100% !important }'));"
            ),
            'document.getElementsByTagName("head")[0].appendChild(css);',
            "window.dispatchEvent(new Event('resize'));",
        ]
    )
    html_buffer = StringIO()
    config = dict(topojsonURL="")
    write_html(
        chart,
        file=html_buffer,
        include_plotlyjs=True,
        auto_open=False,
        post_script=post_script_css,
        config=config,
    )
    html_buffer.seek(0)
    html_str = html_buffer.getvalue()
    if params.get("chart_type") == "maps":
        return map_chart_post_processing(html_str, params)
    return html_str



[docs]def export_png(data_id, params):
    chart = build_raw_chart(data_id, export=True, **params)
    image_buffer = BytesIO()
    write_image(chart, file=image_buffer, format="png")
    image_buffer.seek(0)
    return image_buffer.getvalue()



[docs]def map_chart_post_processing(html_str, params):
    plotly_version = next(
        (v for v in re.findall(r" plotly.js v(\d+.\d+.\d+)", html_str)), None
    )
    topo_find = (
        INJECTIONS.get(plotly_version) or INJECTIONS[sorted(INJECTIONS.keys())[-1]]
    )
    if topo_find in html_str:
        map_path = os.path.join(os.path.dirname(__file__), "../static/maps/")
        if params.get("map_type") == "scattergeo":
            topo_name = "{}_110m".format("-".join(params.get("scope").split(" ")))
        elif params.get("loc_mode") in ["ISO-3", "country names"]:
            topo_name = "world_110m"
        else:
            topo_name = "usa_110m"
        topo_replace = [".fetchTopojson=function(){"]
        with open(os.path.join(map_path, "{}.json".format(topo_name)), "r") as file:
            data = file.read().replace("\n", "")
            topo_replace.append(
                "PlotlyGeoAssets.topojson['{}'] = {};".format(topo_name, data)
            )
        topo_replace.append("}")
        topo_replace = "".join(topo_replace)
        return html_str.replace(topo_find, topo_replace)
    return html_str



[docs]def export_chart_data(data_id, params):
    data = build_raw_figure_data(data_id, **params)
    return export_to_csv_buffer(data)





          

      

      

    

  

    
      
          
            
  Source code for dtale.dash_application.custom_geojson

import base64
import json
import pandas as pd

import dash_bootstrap_components as dbc

from dash.dependencies import Input, Output, State
from dash.exceptions import PreventUpdate

from dtale.dash_application import dcc, html
from dtale.dash_application.layout.utils import build_input, build_option
from dtale.translations import text

CUSTOM_GEOJSON = []


[docs]def get_custom_geojson(geojson_id=None):
    global CUSTOM_GEOJSON

    if geojson_id is None:
        return CUSTOM_GEOJSON
    return next((ct for ct in CUSTOM_GEOJSON if ct["key"] == geojson_id), None)



[docs]def add_custom_geojson(geojson_key, geojson):
    global CUSTOM_GEOJSON

    suffix = 0
    while get_custom_geojson("{}{}".format(geojson_key, suffix or "")):
        suffix += 1

    geojson_key = "{}{}".format(geojson_key, suffix + 1 if suffix else "")
    geojson["key"] = geojson_key
    CUSTOM_GEOJSON.append(geojson)
    return geojson_key



[docs]def load_geojson(contents, filename):
    if contents is None and filename is None:
        return None
    if not filename.endswith(".json"):
        raise Exception(text("geojson files must be JSON!"))
    _, content_string = contents.split(",")
    decoded = base64.b64decode(content_string)
    geojson = json.loads(decoded.decode("utf-8"))
    geojson_key = "".join(filename.split(".")[:-1])

    # get properties available to use for featureidkey
    data = dict(
        data=geojson, filename=filename, time=pd.Timestamp("now"), type=geojson["type"]
    )
    if data["type"] == "FeatureCollection":
        data["properties"] = sorted(geojson["features"][0]["properties"].keys())

    geojson_key = add_custom_geojson(geojson_key, data)
    return geojson_key



[docs]def build_geojson_upload(loc_mode, geojson_key=None, featureidkey=None):
    curr_geojson = get_custom_geojson(geojson_key)

    featureidkey_options = []
    featureidkey_value = featureidkey
    featureidkey_placeholder = text("Select Uploaded Data")
    disabled = False
    if curr_geojson and not isinstance(curr_geojson, list):
        if curr_geojson.get("type") == "FeatureCollection":
            featureidkey_options = [
                build_option(fik) for fik in curr_geojson["properties"]
            ]
        else:
            featureidkey_value = None
            disabled = True
            featureidkey_placeholder = "id"

    return [
        html.Div(
            [
                html.Div(
                    [
                        dcc.Upload(
                            html.Div(
                                html.Span(
                                    html.Span(
                                        text("Upload File"),
                                        style=dict(whiteSpace="pre-line"),
                                    ),
                                    className="input-group-addon d-block pt-1 pb-0 pointer",
                                ),
                                className="input-group mr-3",
                                id="upload-geojson-btn",
                            ),
                            id="upload-geojson",
                        ),
                    ],
                    className="col-auto",
                ),
                html.Div(id="output-geojson-upload", className="col mt-auto mb-auto"),
            ],
            className="row pb-5",
        ),
        html.Div(
            [
                build_input(
                    text("geojson"),
                    dcc.Dropdown(
                        id="geojson-dropdown",
                        options=[build_option(ct["key"]) for ct in CUSTOM_GEOJSON],
                        placeholder=text("Select Uploaded Data"),
                        style=dict(width="inherit"),
                        value=geojson_key if loc_mode == "geojson-id" else None,
                    ),
                    className="col-md-6",
                    id="geojson-input",
                ),
                build_input(
                    text("featureidkey"),
                    dcc.Dropdown(
                        id="featureidkey-dropdown",
                        options=featureidkey_options,
                        placeholder=featureidkey_placeholder,
                        style=dict(width="inherit"),
                        disabled=disabled,
                        value=featureidkey_value,
                    ),
                    className="col-md-6",
                    id="featureidkey-input",
                ),
            ],
            className="row",
        ),
    ]



[docs]def build_modal(map_type, loc_mode):
    return html.Div(
        [
            html.Div(
                html.Span(
                    html.Span(
                        text("GeoJSON Options"), style=dict(whiteSpace="pre-line")
                    ),
                    className="input-group-addon d-block pt-1 pb-0 pointer",
                ),
                className="input-group mr-3",
                id="open-geojson-modal",
            ),
            dbc.Modal(
                [
                    dbc.ModalHeader(text("Custom GeoJSON Options")),
                    dbc.ModalBody(build_geojson_upload(loc_mode)),
                    dbc.ModalFooter(
                        dbc.Button(
                            text("Close"), id="close-geojson-modal", className="ml-auto"
                        )
                    ),
                ],
                id="geojson-modal",
                size="lg",
                centered=True,
            ),
        ],
        className="col-auto",
        style={}
        if map_type == "choropleth" and loc_mode == "geojson-id"
        else {"display": "none"},
        id="custom-geojson-input",
    )



[docs]def init_callbacks(dash_app):
    @dash_app.callback(
        [
            Output("output-geojson-upload", "children"),
            Output("geojson-dropdown", "options"),
        ],
        [Input("upload-geojson", "contents")],
        [State("upload-geojson", "filename")],
    )
    def update_geojson(contents, filename):
        if filename is None:
            raise PreventUpdate
        geojson_options = [build_option(ct["key"]) for ct in get_custom_geojson()]
        try:
            geojson_key = load_geojson(contents, filename)
            geojson_options.append(build_option(geojson_key))
            return "{} {}!".format(geojson_key, text("uploaded")), geojson_options
        except BaseException as ex:
            return str(ex), geojson_options

    @dash_app.callback(
        [
            Output("featureidkey-dropdown", "options"),
            Output("featureidkey-dropdown", "disabled"),
            Output("featureidkey-dropdown", "placeholder"),
        ],
        [Input("geojson-dropdown", "value")],
    )
    def update_featureidkey_options(geojson):
        geojson_data = get_custom_geojson(geojson)
        placeholder = text("Select Uploaded Data")
        if geojson_data is None or isinstance(geojson_data, list):
            return [], False, placeholder
        disabled = geojson_data["type"] != "FeatureCollection"
        placeholder = "id" if disabled else placeholder
        if geojson_data and not disabled:
            return (
                [build_option(p) for p in geojson_data.get("properties", [])],
                disabled,
                placeholder,
            )
        return [], disabled, placeholder

    @dash_app.callback(
        Output("geojson-modal", "is_open"),
        [
            Input("open-geojson-modal", "n_clicks"),
            Input("close-geojson-modal", "n_clicks"),
        ],
        [State("geojson-modal", "is_open")],
    )
    def toggle_modal(n1, n2, is_open):
        if n1 or n2:
            return not is_open
        return is_open





          

      

      

    

  

    
      
          
            
  Source code for dtale.dash_application.drilldown_modal

import numpy as np
import pandas as pd

from dash.dependencies import Input, Output, State
from dash.exceptions import PreventUpdate

import dtale.global_state as global_state
from dtale.charts.utils import AGGS
from dtale.dash_application.charts import (
    build_chart,
    bar_builder,
    build_axes,
    chart_builder_passthru,
)
from dtale.dash_application.layout.utils import (
    build_cols,
    build_option,
    build_selections,
)
from dtale.utils import (
    classify_type,
    dict_merge,
    find_dtype,
    is_app_root_defined,
    json_date,
    json_float,
    make_list,
    get_dtypes,
)
from dtale.query import build_query, handle_predefined, run_query
from dtale.charts.utils import (
    MAX_GROUPS,
    ZAXIS_CHARTS,
    build_group_inputs_filter,
    convert_date_val_to_date,
)
from dtale.translations import text


[docs]def combine_inputs(dash_app, inputs, chart_inputs={}, yaxis_data={}, map_data={}):
    """
    Combines all managed state (inputs, chart inputs, map inputs & yaxis inputs) within Dash into one dictionary.
    """
    all_inputs = dict_merge(
        inputs, chart_inputs, dict(yaxis=yaxis_data or {}), map_data
    )
    if is_app_root_defined(dash_app.server.config.get("APPLICATION_ROOT")):
        all_inputs["app_root"] = dash_app.server.config["APPLICATION_ROOT"]
    return all_inputs



[docs]def build_histogram(data_id, col, query, point_filter):
    data = run_query(
        handle_predefined(data_id),
        query,
        global_state.get_context_variables(data_id),
    )
    query, _ = build_group_inputs_filter(data, [point_filter])
    data = run_query(data, query)
    s = data[~pd.isnull(data[col])][col]
    hist_data, hist_labels = np.histogram(s, bins=10)
    hist_labels = list(map(lambda x: json_float(x, precision=3), hist_labels[1:]))
    axes_builder = build_axes(
        dict(
            data=dict(all=dict(Frequency=hist_data, Bins=hist_labels)),
            min=dict(Frequency=0),
            max=dict(Frequency=max(hist_data)),
        ),
        "Bins",
        dict(type="single", data={}),
        data_id=data_id,
    )
    hist_data = dict(data={"all": dict(x=hist_labels, Frequency=hist_data)})
    bars = bar_builder(
        hist_data,
        "Bins",
        ["Frequency"],
        axes_builder,
        chart_builder_passthru,
        modal=True,
    )
    bars.figure["layout"]["xaxis"]["type"] = "category"
    bars.figure["layout"]["title"]["text"] = "{} {} ({} {})".format(
        text("Histogram of"), col, len(s), text("data points")
    )
    return bars



[docs]def build_drilldown_title(data_id, all_inputs, click_point, props, val_prop):
    data = global_state.get_data(data_id)

    def _build_val(col, val):
        if classify_type(find_dtype(data[col])) == "D":
            return json_date(convert_date_val_to_date(val))
        return val

    if "text" in click_point:  # Heatmaps
        strs = []
        for dim in click_point["text"].split("<br>"):
            prop, val = dim.split(": ")
            strs.append("{} ({})".format(prop, val))
        return "{}: {}".format(text("Drilldown for"), ", ".join(strs))

    strs = []
    frame_col = all_inputs.get("animate_by")
    if frame_col:
        strs.append("{} ({})".format(frame_col, click_point.get("customdata")))
    for prop in props:
        prop = make_list(prop)
        val_key = prop[0]
        if click_point.get(val_key) is not None:
            col = make_list(all_inputs.get(prop[-1]))[0]
            strs.append(
                "{} ({})".format(col, _build_val(col, click_point.get(val_key)))
            )

    val_prop = make_list(val_prop)
    val_key = val_prop[0]
    val_col = make_list(all_inputs.get(val_prop[-1]))[0]
    agg = AGGS[all_inputs.get("agg") or "raw"]
    strs.append(
        "{} {} ({})".format(agg, val_col, _build_val(val_col, click_point.get(val_key)))
    )
    return "{}: {}".format(text("Drilldown for"), ", ".join(strs))



[docs]def init_callbacks(dash_app):
    def toggle_modal(close1, close2, click_data, is_open, inputs, drilldowns_on):
        if not drilldowns_on:
            raise PreventUpdate
        if (inputs.get("agg") or "raw") == "raw":
            raise PreventUpdate
        if close1 or close2 or click_data:
            return not is_open
        return is_open

    def build_x_dropdown(is_open, inputs, chart_inputs, yaxis_data, map_data):
        if not is_open:
            raise PreventUpdate
        data_id = inputs["data_id"]
        df = global_state.get_data(data_id)
        all_inputs = combine_inputs(
            dash_app, inputs, chart_inputs, yaxis_data, map_data
        )
        chart_type, x, y, z, group, map_val, animate_by = (
            all_inputs.get(p)
            for p in ["chart_type", "x", "y", "z", "group", "map_val", "animate_by"]
        )
        if chart_type == "maps":
            if all_inputs.get("map_type") == "choropleth":
                x = all_inputs["loc"]
            else:
                x = "lat_lon"
            x_options = build_selections(map_val, animate_by)
        else:
            x_options = build_selections(z or y, animate_by)
        col_opts = list(build_cols(df.columns, get_dtypes(df)))
        x_options = [build_option(c, l) for c, l in col_opts if c not in x_options]
        return x_options, x

    def update_click_data(
        click_data,
        inputs,
        chart_inputs,
        yaxis_data,
        map_data,
        current_click_data,
        drilldowns_on,
    ):
        if not drilldowns_on:
            raise PreventUpdate
        all_inputs = combine_inputs(
            dash_app, inputs, chart_inputs, yaxis_data, map_data
        )
        if (all_inputs.get("agg") or "raw") == "raw":
            raise PreventUpdate
        if not click_data:
            raise PreventUpdate
        data_id = inputs["data_id"]
        chart_type = all_inputs.get("chart_type")
        click_data = click_data or current_click_data
        click_point = next((p for p in click_data.get("points", [])), None)
        if chart_type == "maps":
            props = [["location", "loc"], "lat", "lon"]
            val = ["z", "map_val"]
        else:
            props = ["x"]
            val = "y"
            if click_point.get("z"):
                props = ["x", "y"]
                val = "z"

        header = build_drilldown_title(data_id, all_inputs, click_point, props, val)
        return click_data, header

    def load_drilldown_content(
        _click_data_ts,
        drilldown_type,
        drilldown_x,
        inputs,
        chart_inputs,
        yaxis_data,
        map_data,
        click_data,
        drilldowns_on,
    ):
        if not drilldowns_on:
            raise PreventUpdate
        data_id = inputs["data_id"]
        all_inputs = combine_inputs(
            dash_app, inputs, chart_inputs, yaxis_data, map_data
        )
        agg = all_inputs.get("agg") or "raw"
        chart_type = all_inputs.get("chart_type")
        frame_col = all_inputs.get("animate_by")
        all_inputs.pop("animate_by", None)
        if agg == "raw":
            raise PreventUpdate
        if drilldown_x is None and chart_type != "maps":
            raise PreventUpdate
        if click_data:
            click_point = next((p for p in click_data.get("points", [])), None)
            if click_point:
                curr_settings = global_state.get_settings(data_id) or {}
                query = build_query(
                    data_id, all_inputs.get("query") or curr_settings.get("query")
                )
                x_col = all_inputs.get("x")
                y_col = next((y2 for y2 in make_list(all_inputs.get("y"))), None)
                if chart_type in ZAXIS_CHARTS:
                    x, y, z, frame = (
                        click_point.get(p) for p in ["x", "y", "z", "customdata"]
                    )
                    if chart_type == "heatmap":
                        click_point_vals = {}
                        for dim in click_point["text"].split("<br>"):
                            prop, val = dim.split(": ")
                            click_point_vals[prop] = val
                        x, y, frame = (
                            click_point_vals.get(p) for p in [x_col, y_col, frame_col]
                        )
                    point_filter = {x_col: x, y_col: y}
                    if frame_col:
                        point_filter[frame_col] = frame
                    if drilldown_type == "histogram":
                        z_col = next(
                            (z2 for z2 in make_list(all_inputs.get("z"))), None
                        )
                        hist_chart = build_histogram(
                            data_id, z_col, query, point_filter
                        )
                        return hist_chart, dict(display="none")
                    else:
                        xy_query, _ = build_group_inputs_filter(
                            global_state.get_data(data_id),
                            [point_filter],
                        )
                        if not query:
                            query = xy_query
                        else:
                            query = "({}) and ({})".format(query, xy_query)
                        all_inputs["query"] = query
                        all_inputs["chart_type"] = drilldown_type
                        all_inputs["agg"] = "raw"
                        all_inputs["modal"] = True
                        all_inputs["x"] = drilldown_x
                        all_inputs["y"] = [all_inputs["z"]]
                        chart, _, _ = build_chart(**all_inputs)
                        return chart, None

                elif chart_type == "maps":
                    map_type = all_inputs.get("map_type")
                    point_filter = {}
                    if frame_col:
                        point_filter[frame_col] = click_point["customdata"]
                    if map_type == "choropleth":
                        point_filter[all_inputs["loc"]] = click_point["location"]
                    elif map_type == "scattergeo":
                        lat, lon = (click_point.get(p) for p in ["lat", "lon"])
                        point_filter[all_inputs["lat"]] = lat
                        point_filter[all_inputs["lon"]] = lon
                    map_val = all_inputs["map_val"]
                    if drilldown_type == "histogram":
                        hist_chart = build_histogram(
                            data_id, map_val, query, point_filter
                        )
                        return hist_chart, dict(display="none")
                    else:
                        map_query, _ = build_group_inputs_filter(
                            global_state.get_data(data_id),
                            [point_filter],
                        )
                        if not query:
                            query = map_query
                        else:
                            query = "({}) and ({})".format(query, map_query)
                        all_inputs["query"] = query
                        all_inputs["chart_type"] = drilldown_type
                        all_inputs["agg"] = "raw"
                        all_inputs["modal"] = True

                        data = global_state.get_data(data_id)
                        all_inputs["x"] = drilldown_x
                        x_style = None
                        if map_type != "choropleth":
                            all_inputs["x"] = "lat_lon"
                            lat, lon = (all_inputs.get(p) for p in ["lat", "lon"])
                            data.loc[:, "lat_lon"] = (
                                data[lat].astype(str) + "|" + data[lon].astype(str)
                            )
                            x_style = dict(display="none")
                        all_inputs["y"] = [map_val]
                        chart, _, _ = build_chart(data=data, **all_inputs)
                        return chart, x_style
                else:
                    x_filter = click_point.get("x")
                    point_filter = {x_col: x_filter}
                    if frame_col:
                        point_filter[frame_col] = click_point.get("customdata")
                    if drilldown_type == "histogram":
                        hist_chart = build_histogram(
                            data_id, y_col, query, point_filter
                        )
                        return hist_chart, dict(display="none")
                    else:
                        x_query, _ = build_group_inputs_filter(
                            global_state.get_data(data_id),
                            [point_filter],
                        )
                        if not query:
                            query = x_query
                        else:
                            query = "({}) and ({})".format(query, x_query)
                        all_inputs["query"] = query
                        all_inputs["chart_type"] = drilldown_type
                        all_inputs["agg"] = "raw"
                        all_inputs["modal"] = True
                        all_inputs["x"] = drilldown_x
                        chart, _, _ = build_chart(**all_inputs)
                        return chart, None
        return None, dict(display="none")

    for i in range(1, MAX_GROUPS + 1):
        dash_app.callback(
            Output("drilldown-modal-{}".format(i), "is_open"),
            [
                Input("close-drilldown-modal-{}".format(i), "n_clicks"),
                Input("close-drilldown-modal-header-{}".format(i), "n_clicks"),
                Input("chart-{}".format(i), "clickData"),
            ],
            [
                State("drilldown-modal-{}".format(i), "is_open"),
                State("input-data", "data"),
                State("drilldown-toggle", "on"),
            ],
        )(toggle_modal)
        dash_app.callback(
            [
                Output("chart-click-data-{}".format(i), "data"),
                Output("drilldown-modal-header-{}".format(i), "children"),
            ],
            [Input("chart-{}".format(i), "clickData")],
            [
                State("input-data", "data"),
                State("chart-input-data", "data"),
                State("yaxis-data", "data"),
                State("map-input-data", "data"),
                State("chart-click-data-{}".format(i), "data"),
                State("drilldown-toggle", "on"),
            ],
        )(update_click_data)
        dash_app.callback(
            [
                Output("drilldown-x-dropdown-{}".format(i), "options"),
                Output("drilldown-x-dropdown-{}".format(i), "value"),
            ],
            [Input("drilldown-modal-{}".format(i), "is_open")],
            [
                State("input-data", "data"),
                State("chart-input-data", "data"),
                State("yaxis-data", "data"),
                State("map-input-data", "data"),
            ],
        )(build_x_dropdown)
        dash_app.callback(
            [
                Output("drilldown-content-{}".format(i), "children"),
                Output("drilldown-x-input-{}".format(i), "style"),
            ],
            [
                Input("chart-click-data-{}".format(i), "modified_timestamp"),
                Input("drilldown-chart-type-{}".format(i), "value"),
                Input("drilldown-x-dropdown-{}".format(i), "value"),
            ],
            [
                State("input-data", "data"),
                State("chart-input-data", "data"),
                State("yaxis-data", "data"),
                State("map-input-data", "data"),
                State("chart-click-data-{}".format(i), "data"),
                State("drilldown-toggle", "on"),
            ],
        )(load_drilldown_content)





          

      

      

    

  

    
      
          
            
  Source code for dtale.dash_application.extended_aggregations

import dash_bootstrap_components as dbc

from dash.dependencies import Input, Output, State
from dash.exceptions import PreventUpdate

from dtale.charts.utils import AGGS, NON_EXT_AGGREGATION
from dtale.dash_application import dcc, html
from dtale.dash_application.layout.utils import (
    build_hoverable,
    build_input,
    build_option,
    show_style,
)
from dtale.translations import text
from dtale.utils import make_list

MAX_INPUTS = 10
INPUT_IDS = list(range(1, MAX_INPUTS + 1))


[docs]def build_error(error):
    return html.Div(
        [
            html.I(className="ico-error"),
            html.Span(error),
        ],
        className="dtale-alert alert alert-danger",
    )



[docs]def build_extended_agg_desc(ext_agg):
    desc = []
    col, agg, window, comp = (ext_agg.get(p) for p in ["col", "agg", "window", "comp"])
    desc += [html.Span("Col: "), html.B(col)]
    desc += [html.Span(", Agg: "), html.B(agg)]
    if window:
        desc += [html.Span(", Win: "), html.B(window)]
    if comp:
        desc += [html.Span(", Roll Comp: "), html.B(comp)]
    return desc



[docs]def build_body(ext_aggs):
    col_inputs = [html.Div(id="extended-agg-errors")]
    for i in INPUT_IDS:
        ext_agg = ext_aggs[i - 1] if len(ext_aggs) >= i else {}
        col_inputs.append(
            html.Div(
                [
                    html.Span(
                        "{}.".format(i),
                        className="col-auto pr-0 mt-auto mb-auto ext-agg-id",
                    ),
                    build_input(
                        text("Col"),
                        dcc.Dropdown(
                            id="col-dropdown-{}".format(i),
                            placeholder=text("Select"),
                            style=dict(width="inherit"),
                            value=ext_agg.get("col"),
                        ),
                        className="col-md-3",
                    ),
                    build_input(
                        text("Agg"),
                        dcc.Dropdown(
                            id="agg-dropdown-{}".format(i),
                            options=[
                                build_option(v, text(AGGS[v]))
                                for v in [
                                    "count",
                                    "nunique",
                                    "sum",
                                    "mean",
                                    "rolling",
                                    "corr",
                                    "first",
                                    "last",
                                    # "drop_duplicates",
                                    "median",
                                    "min",
                                    "max",
                                    "std",
                                    "var",
                                    "mad",
                                    "prod",
                                    "pctsum",
                                    "pctct",
                                ]
                            ],
                            placeholder=text("Select"),
                            style=dict(width="inherit"),
                            value=ext_agg.get("agg"),
                        ),
                        className="col-md-3",
                    ),
                    html.Div(
                        [
                            build_input(
                                text("Window"),
                                dcc.Input(
                                    id="window-input-{}".format(i),
                                    type="number",
                                    placeholder=text("Enter Days"),
                                    className="form-control text-center",
                                    style={"lineHeight": "inherit"},
                                    value=ext_agg.get("window"),
                                ),
                                className="col-md-6",
                            ),
                            build_input(
                                text("Computation"),
                                dcc.Dropdown(
                                    id="rolling-comp-dropdown-{}".format(i),
                                    options=[
                                        build_option("corr", text("Correlation")),
                                        build_option("count", text("Count")),
                                        build_option("cov", text("Covariance")),
                                        build_option("kurt", text("Kurtosis")),
                                        build_option("max", text("Maximum")),
                                        build_option("mean", text("Mean")),
                                        build_option("median", text("Median")),
                                        build_option("min", text("Minimum")),
                                        build_option("skew", text("Skew")),
                                        build_option(
                                            "std",
                                            text("Standard Deviation"),
                                        ),
                                        build_option("sum", text("Sum")),
                                        build_option("var", text("Variance")),
                                    ],
                                    placeholder=text("Select"),
                                    style=dict(width="inherit"),
                                    value=ext_agg.get("rolling_comp"),
                                ),
                                className="col-md-6 pl-0",
                            ),
                        ],
                        id="rolling-inputs-{}".format(i),
                        style=show_style(
                            ext_agg.get("agg") == "rolling", display_style="inherit"
                        ),
                        className="col-md-6 row p-0",
                    ),
                ],
                className="row pb-3",
            )
        )
    return html.Div(col_inputs, id="extended-agg-body")



[docs]def build_modal(ext_aggs, chart_type, y):
    return [
        build_hoverable(
            html.I(
                className="ico-settings pointer",
                id="open-extended-agg-modal",
                style=show_style(chart_type not in NON_EXT_AGGREGATION and len(y)),
            ),
            html.Div(
                html.Span(text("ext_agg_desc")), id="extended-aggregation-tooltip"
            ),
            hover_class="saved-chart-config",
            top="100%",
            additional_classes="mb-auto mt-auto",
        ),
        dcc.Store(id="extended-aggregations", data=ext_aggs),
        dcc.Store(id="prev-open-extended-agg-modal", data=0),
        dcc.Store(id="prev-close-extended-agg-modal", data=0),
        dcc.Store(id="prev-clear-extended-agg-modal", data=0),
        dcc.Store(id="prev-apply-extended-agg-modal", data=0),
        dbc.Modal(
            [
                dbc.ModalHeader(
                    html.Div(
                        [
                            html.Div(
                                text("Extended Aggregations"),
                                className="col mt-auto mb-auto",
                            ),
                            html.Button(
                                html.Span("X"),
                                className="close mr-5",
                                id="close-extended-agg-modal",
                            ),
                        ],
                        className="row",
                    )
                ),
                dbc.ModalBody(build_body(ext_aggs)),
                dbc.ModalFooter(
                    [
                        dbc.Button(
                            text("Clear"),
                            id="clear-extended-agg-modal",
                            className="ml-auto",
                        ),
                        dbc.Button(
                            text("Apply"),
                            id="apply-extended-agg-modal",
                        ),
                    ]
                ),
            ],
            id="extended-agg-modal",
            size="lg",
            centered=True,
        ),
    ]



[docs]def init_callbacks(dash_app):
    @dash_app.callback(
        [
            Output("extended-agg-modal", "is_open"),
            Output("extended-aggregations", "data"),
            Output("prev-open-extended-agg-modal", "data"),
            Output("prev-apply-extended-agg-modal", "data"),
            Output("prev-close-extended-agg-modal", "data"),
            Output("prev-clear-extended-agg-modal", "data"),
            Output("extended-agg-errors", "children"),
        ]
        + [Output("col-dropdown-{}".format(i), "value") for i in INPUT_IDS]
        + [Output("agg-dropdown-{}".format(i), "value") for i in INPUT_IDS],
        [
            Input("open-extended-agg-modal", "n_clicks"),
            Input("apply-extended-agg-modal", "n_clicks"),
            Input("close-extended-agg-modal", "n_clicks"),
            Input("clear-extended-agg-modal", "n_clicks"),
        ],
        [
            State("extended-agg-modal", "is_open"),
            State("extended-aggregations", "data"),
            State("input-data", "data"),
            State("prev-open-extended-agg-modal", "data"),
            State("prev-apply-extended-agg-modal", "data"),
            State("prev-close-extended-agg-modal", "data"),
            State("prev-clear-extended-agg-modal", "data"),
        ]
        + [State("col-dropdown-{}".format(i), "value") for i in INPUT_IDS]
        + [State("agg-dropdown-{}".format(i), "value") for i in INPUT_IDS]
        + [State("window-input-{}".format(i), "value") for i in INPUT_IDS]
        + [State("rolling-comp-dropdown-{}".format(i), "value") for i in INPUT_IDS],
    )
    def toggle_modal(
        open_clicks,
        apply_clicks,
        close_clicks,
        clear_clicks,
        is_modal_open,
        curr_ext_aggs,
        inputs,
        prev_open_clicks,
        prev_apply_clicks,
        prev_close_clicks,
        prev_clear_clicks,
        *agg_inputs
    ):
        open_clicks = open_clicks or 0
        apply_clicks = apply_clicks or 0
        close_clicks = close_clicks or 0
        clear_clicks = clear_clicks or 0
        is_open = open_clicks > prev_open_clicks
        is_apply = apply_clicks > prev_apply_clicks
        is_close = close_clicks > prev_close_clicks
        is_clear = clear_clicks > prev_clear_clicks
        agg_inputs = list(agg_inputs)
        col_values = [agg_inputs.pop(0) for _ in INPUT_IDS]
        agg_values = [agg_inputs.pop(0) for _ in INPUT_IDS]
        window_values = [agg_inputs.pop(0) for _ in INPUT_IDS]
        rolling_comp_values = [agg_inputs.pop(0) for _ in INPUT_IDS]

        if is_open or is_apply or is_close or is_clear:
            errors = []
            ext_aggs = curr_ext_aggs if is_close or is_open else []
            final_is_modal_open = not is_modal_open
            if is_open:
                curr_col, curr_agg = (inputs.get(prop) for prop in ["col", "agg"])
                if curr_agg != "raw":
                    for i, sub_col in enumerate(make_list(curr_col)):
                        col_values[i] = sub_col
                        agg_values[i] = curr_agg
                        ext_aggs.append(
                            dict(
                                col=sub_col,
                                agg=curr_agg,
                                window=None,
                                rolling_comp=None,
                            )
                        )
            if is_apply:
                agg_input_iterable = enumerate(
                    zip(col_values, agg_values, window_values, rolling_comp_values), 1
                )
                for i, (col, agg, window, rolling_comp) in agg_input_iterable:
                    if col is None:
                        continue
                    if agg is None:
                        errors.append(
                            "Entry {} is missing an aggregation selection!".format(i)
                        )
                        continue
                    if agg == "rolling":
                        if not window:
                            errors.append(
                                "Entry {} is missing a rolling window!".format(i)
                            )
                            continue
                        if not rolling_comp:
                            errors.append(
                                "Entry {} is missing a rolling computation!".format(i)
                            )
                            continue
                    ext_aggs.append(
                        dict(
                            col=col,
                            agg=agg,
                            window=window,
                            rolling_comp=rolling_comp,
                        )
                    )

                if len(errors):
                    errors.append(
                        'If you wish to not use an extended aggregation please click "Clear".'
                    )
                    errors = build_error(" ".join(errors))
                    final_is_modal_open = True
                else:
                    errors = None

            return (
                final_is_modal_open,
                ext_aggs,
                open_clicks,
                apply_clicks,
                close_clicks,
                clear_clicks,
                errors,
            ) + tuple(col_values + agg_values)
        return (
            is_modal_open,
            curr_ext_aggs,
            open_clicks,
            apply_clicks,
            close_clicks,
            clear_clicks,
            None,
        ) + tuple(col_values + agg_values)

    @dash_app.callback(
        [Output("col-dropdown-{}".format(i), "options") for i in INPUT_IDS],
        [Input("extended-agg-modal", "is_open")],
        [State("input-data", "data")],
    )
    def populate_col_dropdowns(is_open, input_data):
        if not is_open:
            raise PreventUpdate
        y = make_list(input_data.get("y"))
        z = make_list(input_data.get("z"))
        col_options = [build_option(sub_col) for sub_col in (y if not len(z) else z)]
        return [col_options for _ in range(10)]

    def toggle_rolling_style(agg):
        return show_style(agg == "rolling", display_style="inherit")

    for i in INPUT_IDS:
        dash_app.callback(
            Output("rolling-inputs-{}".format(i), "style"),
            [Input("agg-dropdown-{}".format(i), "value")],
        )(toggle_rolling_style)





          

      

      

    

  

    
      
          
            
  Source code for dtale.dash_application.lock_zoom

import plotly.graph_objs as go
from dash.dependencies import Input, Output, State
from dash.exceptions import PreventUpdate

from dtale.charts.utils import MAX_GROUPS


[docs]def init_callbacks(dash_app):
    def lock_zoom(clicks, relayout_data, figure):
        if not clicks:
            raise PreventUpdate
        figure = go.Figure(figure)
        if relayout_data:
            figure.update_layout(scene_camera=relayout_data["scene.camera"])
        return figure

    for i in range(1, MAX_GROUPS + 1):
        dash_app.callback(
            Output("chart-{}".format(i), "figure"),
            [Input("lock-zoom-btn", "n_clicks")],
            [
                State("chart-{}".format(i), "relayoutData"),
                State("chart-{}".format(i), "figure"),
            ],
        )(lock_zoom)





          

      

      

    

  

    
      
          
            
  Source code for dtale.dash_application.saved_charts

import dash_bootstrap_components as dbc
from dash.dependencies import Input, Output, State
from dash.exceptions import PreventUpdate

from dtale.charts.utils import ANIMATION_CHARTS, ANIMATE_BY_CHARTS, ZAXIS_CHARTS
from dtale.dash_application import dcc, html
from dtale.dash_application.charts import build_chart, valid_chart
from dtale.dash_application.layout.utils import build_hoverable
from dtale.utils import dict_merge, is_app_root_defined, flatten_lists, make_list
from dtale.translations import text

MAX_SAVED_CHARTS = 10
SAVED_CHART_IDS = list(range(1, MAX_SAVED_CHARTS + 1))


[docs]def build_layout():
    return flatten_lists(
        [
            [
                dcc.Store(id="saved-chart-config-{}".format(i)),
                dcc.Store(id="prev-saved-chart-config-{}".format(i)),
                dcc.Store(id="saved-deletes-{}".format(i), data=0),
                html.Div(
                    [
                        html.Div(
                            [
                                html.H3(
                                    "{} {}".format(text("Saved Chart"), i),
                                    className="col-auto pr-3",
                                ),
                                html.Div(
                                    id="saved-chart-header-{}".format(i),
                                    className="col pl-0",
                                ),
                                html.Div(
                                    dbc.Button(
                                        text("Delete"),
                                        id="delete-saved-btn-{}".format(i),
                                        color="primary",
                                        className="delete-chart",
                                    ),
                                    className="col-auto",
                                ),
                            ],
                            className="row",
                        ),
                        html.Div(id="saved-chart-{}".format(i)),
                    ],
                    id="saved-chart-div-{}".format(i),
                    className="saved-chart-div pt-5",
                    style=dict(display="none"),
                ),
            ]
            for i in SAVED_CHART_IDS
        ]
    )



[docs]def build_saved_header(config):
    chart_type = config["chart_type"]
    final_data = [
        ("Data ID", config["data_id"]),
        ("Query", config.get("query")),
        ("Chart Type", chart_type),
    ]
    if config.get("agg") not in [None, "raw"]:
        final_data.append(("Aggregation", config["agg"]))

    if chart_type == "maps":
        group_by = config["map_group"]
        map_type = config.get("map_type")
        if map_type == "scattergeo":
            map_props = ["map_type", "lat", "lon", "map_val", "scope", "proj"]
        elif map_type == "mapbox":
            map_props = ["map_type", "lat", "lon", "map_val", "mapbox_style"]
        else:
            map_props = ["map_type", "loc_mode", "loc", "map_val"]
            if config.get("loc_mode") == "geojson-id":
                map_props += ["geojson", "featureidkey"]
        for prop in map_props:
            final_data.append((prop, config.get(prop)))
    elif chart_type == "candlestick":
        group_by = config["cs_group"]
        for prop in ["cs_x", "cs_open", "cs_close", "cs_high", "cs_low"]:
            final_data.append((prop.split("_")[-1], config.get(prop)))
    elif chart_type == "treemap":
        group_by = config["treemap_group"]
        for prop in ["treemap_value", "treemap_label"]:
            final_data.append((prop.split("_")[-1], config.get(prop)))
    elif chart_type == "funnel":
        group_by = config["funnel_group"]
        for prop in ["funnel_value", "funnel_label"]:
            final_data.append((prop.split("_")[-1], config.get(prop)))
    elif chart_type == "clustergram":
        group_by = config["clustergram_group"]
        for prop in ["clustergram_value", "clustergram_label"]:
            final_data.append((prop.split("_")[-1], config.get(prop)))
    else:
        group_by = config.get("group")
        final_data.append(("X-Axis", config["x"]))
        y = make_list(config["y"])
        final_data.append(("Y-Axes" if len(y) > 1 else "Y-Axis", ",".join(y)))
        if chart_type in ZAXIS_CHARTS:
            final_data.append(("z", config.get("z")))
        if chart_type == "scatter" and config["trendline"]:
            final_data.append(("Trendline", "\u2714"))

    if group_by:
        final_data.append(("Group By", ", ".join(make_list(group_by))))
        group_type = config["group_type"]
        final_data.append(("Group Type", group_type))
        if group_type == "bins":
            final_data.append(("Bin Type", config["bin_type"]))
            final_data.append(("Bins", config["bin_val"]))
        else:
            final_data.append(
                ("Selected Groups", ", ".join(make_list(config["groups"])))
            )

    if config["cpg"]:
        final_data.append(("Chart Per Group", "\u2714"))
    if config["cpy"]:
        final_data.append(("Chart Per Y", "\u2714"))
    if chart_type in ANIMATION_CHARTS and config["animate"]:
        final_data.append(("Animate", "\u2714"))
    if chart_type in ANIMATE_BY_CHARTS and config["animate_by"]:
        final_data.append(("Animate By", ", ".join(make_list(config["animate_by"]))))

    return build_hoverable(
        html.I(className="ico-help-outline"),
        [
            html.B("Chart Configuration"),
            html.Ul(
                [
                    html.Li(
                        [html.B(text(prop)), html.Span(": {}".format(value))],
                        className="mb-0",
                    )
                    for prop, value in final_data
                    if value is not None
                ],
                className="mb-0",
            ),
        ],
        hover_class="saved-chart-config",
        top="unset",
    )



[docs]def init_callbacks(dash_app):
    def save_chart(*args):
        args = list(args)
        save_clicks = args.pop(0)
        current_deletes = [args.pop(0) or 0 for _ in range(MAX_SAVED_CHARTS)]
        inputs = args.pop(0)
        chart_inputs = args.pop(0)
        yaxis_data = args.pop(0)
        map_data = args.pop(0)
        cs_data = args.pop(0)
        treemap_data = args.pop(0)
        prev_save_clicks = args.pop(0)
        updated_configs = [args.pop(0) for _ in range(MAX_SAVED_CHARTS)]
        prev_deletes = [args.pop(0) or 0 for _ in range(MAX_SAVED_CHARTS)]

        delete_idx = None
        for i, (curr_delete, prev_delete) in enumerate(
            zip(current_deletes, prev_deletes)
        ):
            if curr_delete > prev_delete:
                delete_idx = i

        if delete_idx is None:
            if save_clicks == prev_save_clicks:
                raise PreventUpdate

            config = dict_merge(
                inputs,
                chart_inputs,
                dict(yaxis=yaxis_data or {}),
                map_data,
                cs_data,
                treemap_data,
            )

            if not valid_chart(**config):
                raise PreventUpdate

            for index, saved_config in enumerate(updated_configs):
                if saved_config is None:
                    updated_configs[index] = config
                    break
        else:
            updated_configs[delete_idx] = None

        return tuple([save_clicks] + updated_configs + current_deletes)

    def load_saved_chart(_ts, config, prev_config):
        if config == prev_config:
            raise PreventUpdate
        if config is None:
            return dict(display="none"), None, None, None
        if is_app_root_defined(dash_app.server.config.get("APPLICATION_ROOT")):
            config["app_root"] = dash_app.server.config["APPLICATION_ROOT"]
        charts, _, _ = build_chart(**config)
        return dict(display="block"), charts, config, build_saved_header(config)

    dash_app.callback(
        [Output("save-clicks", "data")]
        + [Output("saved-chart-config-{}".format(i), "data") for i in SAVED_CHART_IDS]
        + [Output("saved-deletes-{}".format(i), "data") for i in SAVED_CHART_IDS],
        [Input("save-btn", "n_clicks")]
        + [Input("delete-saved-btn-{}".format(i), "n_clicks") for i in SAVED_CHART_IDS],
        [
            State("input-data", "data"),
            State("chart-input-data", "data"),
            State("yaxis-data", "data"),
            State("map-input-data", "data"),
            State("candlestick-input-data", "data"),
            State("treemap-input-data", "data"),
            State("save-clicks", "data"),
        ]
        + [State("saved-chart-config-{}".format(i), "data") for i in SAVED_CHART_IDS]
        + [State("saved-deletes-{}".format(i), "data") for i in SAVED_CHART_IDS],
    )(save_chart)

    for i in SAVED_CHART_IDS:
        dash_app.callback(
            [
                Output("saved-chart-div-{}".format(i), "style"),
                Output("saved-chart-{}".format(i), "children"),
                Output("prev-saved-chart-config-{}".format(i), "data"),
                Output("saved-chart-header-{}".format(i), "children"),
            ],
            [Input("saved-chart-config-{}".format(i), "modified_timestamp")],
            [
                State("saved-chart-config-{}".format(i), "data"),
                State("prev-saved-chart-config-{}".format(i), "data"),
            ],
        )(load_saved_chart)





          

      

      

    

  

    
      
          
            
  Source code for dtale.dash_application.utils

import dtale.global_state as global_state


[docs]def get_data_id(pathname):
    """
    Parses data ID from query path (ex: 'foo/bar/1' => '1')
    """
    data_id = pathname.split("/")[-1]
    if (global_state.size()) == 0:
        return None
    if global_state.contains(data_id):
        return data_id
    else:
        return sorted(global_state.keys())[0]





          

      

      

    

  

    
      
          
            
  Source code for dtale.dash_application.views

import json as json
from logging import getLogger

import dash
from dash.dependencies import Input, Output, State
from dash.exceptions import PreventUpdate

from dtale.dash_application import dcc, html
import dtale.dash_application.custom_geojson as custom_geojson
import dtale.dash_application.drilldown_modal as drilldown_modal
import dtale.dash_application.extended_aggregations as extended_aggregations
import dtale.dash_application.saved_charts as saved_charts
import dtale.dash_application.lock_zoom as lock_zoom
import dtale.global_state as global_state
from dtale.charts.utils import (
    MAX_GROUPS,
    ZAXIS_CHARTS,
    NON_EXT_AGGREGATION,
    build_final_cols,
)
from dtale.code_export import build_final_chart_code
from dtale.dash_application.charts import (
    build_chart,
    chart_url_params,
    valid_chart,
)
from dtale.dash_application.layout.layout import (
    animate_styles,
    bar_input_style,
    base_layout,
    build_group_val_options,
    build_input_options,
    build_loc_mode_hover_children,
    build_map_options,
    build_candlestick_options,
    build_mapbox_style_options,
    build_proj_hover_children,
    build_slider_counts,
    build_label_value_options,
    charts_layout,
    colorscale_input_style,
    collapse_btn_text,
    get_yaxis_type_tabs,
    lock_zoom_style,
    main_inputs_and_group_val_display,
    show_chart_per_group,
    show_chart_per_y,
    get_group_types,
    show_input_handler,
    show_yaxis_ranges,
)
from dtale.dash_application.layout.utils import show_style
from dtale.dash_application.utils import get_data_id
from dtale.translations import text
from dtale.query import handle_predefined, run_query
from dtale.utils import dict_merge, is_app_root_defined, make_list

logger = getLogger(__name__)


[docs]class DtaleDash(dash.Dash):
    """
    Wrapper class to dash.Dash to allow for abstraction of global state used for building the default layout.
    Additional state include stylesheets, JS files and styling for github demos.
    """

    def __init__(self, *args, **kwargs):
        server = kwargs.get("server")
        kwargs["external_stylesheets"] = [
            "/dtale/static/css/main.css",
            "/dtale/static/css/dash.css",
            "/dtale/static/css/github_fork.css",
        ]
        kwargs["external_scripts"] = [
            "/dtale/static/dash/components_bundle.js",
            "/dtale/static/dash/custom_bundle.js",
            "/dtale/static/dist/base_styles_bundle.js",
        ]

        app_root = server.config.get("APPLICATION_ROOT")
        if is_app_root_defined(app_root):

            def _prepend_app_root(v):
                return "{}{}".format(app_root, v)

            kwargs["requests_pathname_prefix"] = _prepend_app_root(
                kwargs["routes_pathname_prefix"]
            )
            kwargs["external_stylesheets"] = [
                _prepend_app_root(v) for v in kwargs["external_stylesheets"]
            ]
            kwargs["external_scripts"] = [
                _prepend_app_root(v) for v in kwargs["external_scripts"]
            ]
            kwargs["assets_url_path"] = _prepend_app_root("")
            kwargs["assets_external_path"] = _prepend_app_root("/assets")

        super(DtaleDash, self).__init__(*args, **kwargs)

[docs]    def interpolate_index(self, **kwargs):
        return base_layout(self.server.config.get("APPLICATION_ROOT"), **kwargs)




[docs]def add_dash(server):
    """
    Adds dash support to main D-Tale Flask process.

    :param server: main D-Tale Flask process
    :type server: :class:`flask:flask.Flask`
    :return: server with dash added
    :rtype: :class:`flask:flask.Flask`
    """

    dash_app = DtaleDash(
        server=server, routes_pathname_prefix="/dtale/charts/", eager_loading=True
    )

    # Since we're adding callbacks to elements that don't exist in the app.layout,
    # Dash will raise an exception to warn us that we might be
    # doing something wrong.
    # In this case, we're adding the elements through a callback, so we can ignore
    # the exception.
    dash_app.config.suppress_callback_exceptions = True
    dash_app.layout = html.Div(
        [dcc.Location(id="url", refresh=False), html.Div(id="popup-content")]
    )
    dash_app.scripts.config.serve_locally = True
    dash_app.css.config.serve_locally = True

    init_callbacks(dash_app)

    return dash_app.server



[docs]def init_callbacks(dash_app):
    """
    Dynamically adds dash callbacks to dash-wrapped flask server

    :param dash_app: flask server with dash support enabled
    :type dash_app: :class:`flask:flask.Flask`
    :return: flask server with dash callbacks added
    :rtype: :class:`flask:flask.Flask`
    """

    @dash_app.callback(
        [
            Output("query-data", "data"),
            Output("query-input", "style"),
            Output("query-input", "title"),
            Output("load-input", "marks"),
        ],
        [Input("query-input", "value")],
        [
            State("query-data", "data"),
            State("load-input", "marks"),
            State("data-tabs", "value"),
        ],
    )
    def query_input(query, curr_query, curr_marks, data_id):
        """
        dash callback for storing valid pandas dataframe queries.  This acts as an intermediary between values typed
        by the user and values that are applied to pandas dataframes.  Most of the time what the user has typed is not
        complete and thus not a valid pandas dataframe query.

        :param query: query input
        :type query: str
        :param data_id: identifier for the data we are viewing
        :type data_id: string
        :param curr_query: current valid pandas dataframe query
        :return: tuple of (query (if valid), styling for query input (if invalid input), query input title (containing
        invalid query exception information)
        :rtype: tuple of (str, str, str)
        """
        try:
            data = handle_predefined(data_id)
            ctxt_vars = global_state.get_context_variables(data_id)
            df = run_query(data, query, ctxt_vars)
            return (
                query,
                {"line-height": "inherit"},
                "",
                build_slider_counts(df, data_id, query),
            )
        except BaseException as ex:
            return (
                curr_query,
                {"line-height": "inherit", "background-color": "pink"},
                str(ex),
                curr_marks,
            )

    @dash_app.callback(
        [
            Output("input-data", "data"),
            Output("x-dropdown", "options"),
            Output("y-single-dropdown", "options"),
            Output("y-multi-dropdown", "options"),
            Output("z-dropdown", "options"),
            Output("group-dropdown", "options"),
            Output("barsort-dropdown", "options"),
            Output("yaxis-dropdown", "options"),
            Output("standard-inputs", "style"),
            Output("map-inputs", "style"),
            Output("candlestick-inputs", "style"),
            Output("treemap-inputs", "style"),
            Output("funnel-inputs", "style"),
            Output("clustergram-inputs", "style"),
            Output("colorscale-input", "style"),
            Output("drilldown-input", "style"),
            Output("lock-zoom-btn", "style"),
            Output("open-extended-agg-modal", "style"),
            Output("selected-cleaners", "children"),
        ],
        [
            Input("query-data", "modified_timestamp"),
            Input("extended-aggregations", "modified_timestamp"),
            Input("chart-tabs", "value"),
            Input("x-dropdown", "value"),
            Input("y-multi-dropdown", "value"),
            Input("y-single-dropdown", "value"),
            Input("z-dropdown", "value"),
            Input("group-dropdown", "value"),
            Input("group-type", "value"),
            Input("group-val-dropdown", "value"),
            Input("bins-val-input", "value"),
            Input("bin-type", "value"),
            Input("agg-dropdown", "value"),
            Input("window-input", "value"),
            Input("rolling-comp-dropdown", "value"),
            Input("load-input", "value"),
            Input("load-type-dropdown", "value"),
            Input("cleaners-dropdown", "value"),
        ],
        [
            State("url", "pathname"),
            State("query-data", "data"),
            State("data-tabs", "value"),
            State("extended-aggregations", "data"),
        ],
    )
    def input_data(
        _ts,
        _ts2,
        chart_type,
        x,
        y_multi,
        y_single,
        z,
        group,
        group_type,
        group_val,
        bins_val,
        bin_type,
        agg,
        window,
        rolling_comp,
        load,
        load_type,
        cleaners,
        pathname,
        query,
        data_id,
        extended_aggregation,
    ):
        """
        dash callback for maintaining chart input state and column-based dropdown options.  This will guard against
        users selecting the same column for multiple axes.
        """
        y_val = make_list(y_single if chart_type in ZAXIS_CHARTS else y_multi)
        data_id = data_id or get_data_id(pathname)
        if group_val is not None:
            group_val = [json.loads(gv) for gv in group_val]

        inputs = dict(
            data_id=data_id,
            query=query,
            chart_type=chart_type,
            x=x,
            y=y_val,
            z=z,
            group=group,
            group_type=group_type or "groups",
            group_val=group_val if group else None,
            bins_val=bins_val if group else None,
            bin_type=bin_type or "width",
            agg=agg or "raw",
            window=window,
            rolling_comp=rolling_comp,
            load=load,
            load_type=load_type,
            cleaners=make_list(cleaners),
        )
        options = build_input_options(
            global_state.get_data(data_id),
            extended_aggregation=extended_aggregation,
            **inputs
        )
        (
            x_options,
            y_multi_options,
            y_single_options,
            z_options,
            group_options,
            barsort_options,
            yaxis_options,
        ) = options
        show_map = chart_type == "maps"
        map_style = {} if show_map else {"display": "none"}
        show_cs = chart_type == "candlestick"
        cs_style = {} if show_cs else {"display": "none"}
        show_treemap = chart_type == "treemap"
        treemap_style = {} if show_treemap else {"display": "none"}
        show_funnel = chart_type == "funnel"
        funnel_style = {} if show_funnel else {"display": "none"}
        show_clustergram = chart_type == "clustergram"
        clustergram_style = {} if show_clustergram else {"display": "none"}
        standard_style = (
            {"display": "none"}
            if show_map or show_cs or show_treemap or show_funnel or show_clustergram
            else {}
        )
        cscale_style = colorscale_input_style(chart_type=chart_type)
        drilldown_toggle_style = show_style((agg or "raw") != "raw")
        return (
            inputs,
            x_options,
            y_single_options,
            y_multi_options,
            z_options,
            group_options,
            barsort_options,
            yaxis_options,
            standard_style,
            map_style,
            cs_style,
            treemap_style,
            funnel_style,
            clustergram_style,
            cscale_style,
            drilldown_toggle_style,
            lock_zoom_style(chart_type),
            show_style(chart_type not in NON_EXT_AGGREGATION and len(y_val)),
            "({} Selected)".format(len(inputs["cleaners"]))
            if len(inputs["cleaners"])
            else "",
        )

    @dash_app.callback(
        [
            Output("x-dropdown", "value"),
            Output("y-multi-dropdown", "value"),
            Output("y-single-dropdown", "value"),
            Output("z-dropdown", "value"),
            Output("group-dropdown", "value"),
            Output("query-input", "value"),
        ],
        [Input("data-tabs", "value")],
        State("input-data", "data"),
    )
    def update_data_selection(data_id, input_data):
        if data_id == input_data["data_id"]:
            raise PreventUpdate
        return None, None, None, None, None, None

    @dash_app.callback(
        [
            Output("map-input-data", "data"),
            Output("map-loc-dropdown", "options"),
            Output("map-lat-dropdown", "options"),
            Output("map-lon-dropdown", "options"),
            Output("map-val-dropdown", "options"),
            Output("map-loc-mode-input", "style"),
            Output("map-loc-input", "style"),
            Output("map-lat-input", "style"),
            Output("map-lon-input", "style"),
            Output("map-scope-input", "style"),
            Output("map-mapbox-style-input", "style"),
            Output("map-proj-input", "style"),
            Output("proj-hover", "style"),
            Output("proj-hover", "children"),
            Output("loc-mode-hover", "style"),
            Output("loc-mode-hover", "children"),
            Output("custom-geojson-input", "style"),
        ],
        [
            Input("map-type-tabs", "value"),
            Input("map-loc-mode-dropdown", "value"),
            Input("map-loc-dropdown", "value"),
            Input("map-lat-dropdown", "value"),
            Input("map-lon-dropdown", "value"),
            Input("map-val-dropdown", "value"),
            Input("map-scope-dropdown", "value"),
            Input("map-mapbox-style-dropdown", "value"),
            Input("map-proj-dropdown", "value"),
            Input("map-group-dropdown", "value"),
            Input("geojson-dropdown", "value"),
            Input("featureidkey-dropdown", "value"),
        ],
        [State("data-tabs", "value")],
    )
    def map_data(
        map_type,
        loc_mode,
        loc,
        lat,
        lon,
        map_val,
        scope,
        style,
        proj,
        group,
        geojson,
        featureidkey,
        data_id,
    ):
        map_type = map_type or "choropleth"
        if map_type == "choropleth":
            map_data = dict(
                map_type=map_type, loc_mode=loc_mode, loc=loc, map_val=map_val
            )
            if loc_mode == "geojson-id":
                map_data["geojson"] = geojson
                map_data["featureidkey"] = featureidkey
        elif map_type == "mapbox":
            map_data = dict(
                map_type=map_type, lat=lat, lon=lon, map_val=map_val, mapbox_style=style
            )
        else:
            map_data = dict(
                map_type=map_type,
                lat=lat,
                lon=lon,
                map_val=map_val,
                scope=scope,
                proj=proj,
            )

        if group is not None:
            map_data["map_group"] = group
        df = global_state.get_data(data_id)
        loc_options, lat_options, lon_options, map_val_options = build_map_options(
            df, type=map_type, loc=loc, lat=lat, lon=lon, map_val=map_val
        )
        choro_style = {} if map_type == "choropleth" else {"display": "none"}
        coord_style = (
            {} if map_type in ["scattergeo", "mapbox"] else {"display": "none"}
        )
        scatt_style = {} if map_type == "scattergeo" else {"display": "none"}
        mapbox_style = {} if map_type == "mapbox" else {"display": "none"}
        proj_hover_style = (
            {"display": "none"} if proj is None else dict(borderBottom="none")
        )
        proj_hopver_children = build_proj_hover_children(proj)
        loc_mode_hover_style = (
            {"display": "none"} if loc_mode is None else dict(borderBottom="none")
        )
        loc_mode_children = build_loc_mode_hover_children(loc_mode)
        custom_geojson_link = (
            {}
            if map_type == "choropleth" and loc_mode == "geojson-id"
            else {"display": "none"}
        )
        return (
            map_data,
            loc_options,
            lat_options,
            lon_options,
            map_val_options,
            choro_style,
            choro_style,
            coord_style,
            coord_style,
            scatt_style,
            mapbox_style,
            scatt_style,
            proj_hover_style,
            proj_hopver_children,
            loc_mode_hover_style,
            loc_mode_children,
            custom_geojson_link,
        )

    @dash_app.callback(
        Output("map-mapbox-style-dropdown", "options"),
        [Input("mapbox-token-input", "value")],
    )
    def update_mapbox_token(token):
        from dtale.charts.utils import set_mapbox_token

        if token:
            set_mapbox_token(token)
        return build_mapbox_style_options()

    @dash_app.callback(
        [
            Output("candlestick-input-data", "data"),
            Output("candlestick-x-dropdown", "options"),
            Output("candlestick-open-dropdown", "options"),
            Output("candlestick-close-dropdown", "options"),
            Output("candlestick-high-dropdown", "options"),
            Output("candlestick-low-dropdown", "options"),
        ],
        [
            Input("candlestick-x-dropdown", "value"),
            Input("candlestick-open-dropdown", "value"),
            Input("candlestick-close-dropdown", "value"),
            Input("candlestick-high-dropdown", "value"),
            Input("candlestick-low-dropdown", "value"),
            Input("candlestick-group-dropdown", "value"),
        ],
        [State("data-tabs", "value")],
    )
    def cs_data_callback(
        cs_x,
        cs_open,
        cs_close,
        cs_high,
        cs_low,
        group,
        data_id,
    ):
        cs_data = dict(
            cs_x=cs_x,
            cs_open=cs_open,
            cs_close=cs_close,
            cs_high=cs_high,
            cs_low=cs_low,
        )
        if group is not None:
            cs_data["cs_group"] = group
        df = global_state.get_data(data_id)
        (
            x_options,
            close_options,
            open_options,
            low_options,
            high_options,
        ) = build_candlestick_options(
            df,
            cs_x=cs_x,
            cs_open=cs_open,
            cs_close=cs_close,
            cs_high=cs_high,
            cs_low=cs_low,
        )

        return (
            cs_data,
            x_options,
            open_options,
            close_options,
            high_options,
            low_options,
        )

    def label_value_callback(prop):
        def _callback(selected_value, selected_label, group, data_id, **kwargs):
            label_value_data = {
                "{}_value".format(prop): selected_value,
                "{}_label".format(prop): selected_label,
            }
            if group is not None:
                label_value_data["{}_group".format(prop)] = group
            label_value_data = dict_merge(label_value_data, kwargs)
            df = global_state.get_data(data_id)
            value_options, label_options = build_label_value_options(
                df,
                selected_value=selected_value,
                selected_label=selected_label,
                all_value=prop == "clustergram",
            )
            return label_value_data, value_options, label_options

        return _callback

    def funnel_callback(selected_value, selected_label, group, stacked, data_id):
        label_value_data, value_options, label_options = label_value_callback("funnel")(
            selected_value, selected_label, group, data_id, funnel_stacked=stacked
        )
        return (
            label_value_data,
            value_options,
            label_options,
            show_style(len(make_list(group)) > 0),
        )

    def clustergram_callback(selected_value, selected_label, group, data_id):
        label_value_data, value_options, label_options = label_value_callback(
            "clustergram"
        )(selected_value, selected_label, group, data_id)
        return (
            label_value_data,
            value_options,
            label_options,
        )

    dash_app.callback(
        [
            Output("treemap-input-data", "data"),
            Output("treemap-value-dropdown", "options"),
            Output("treemap-label-dropdown", "options"),
        ],
        [
            Input("treemap-value-dropdown", "value"),
            Input("treemap-label-dropdown", "value"),
            Input("treemap-group-dropdown", "value"),
        ],
        [State("data-tabs", "value")],
    )(label_value_callback("treemap"))

    dash_app.callback(
        [
            Output("funnel-input-data", "data"),
            Output("funnel-value-dropdown", "options"),
            Output("funnel-label-dropdown", "options"),
            Output("funnel-stack-input", "style"),
        ],
        [
            Input("funnel-value-dropdown", "value"),
            Input("funnel-label-dropdown", "value"),
            Input("funnel-group-dropdown", "value"),
            Input("funnel-stack-toggle", "on"),
        ],
        [State("data-tabs", "value")],
    )(funnel_callback)

    dash_app.callback(
        [
            Output("clustergram-input-data", "data"),
            Output("clustergram-value-dropdown", "options"),
            Output("clustergram-label-dropdown", "options"),
        ],
        [
            Input("clustergram-value-dropdown", "value"),
            Input("clustergram-label-dropdown", "value"),
            Input("clustergram-group-dropdown", "value"),
        ],
        [State("data-tabs", "value")],
    )(clustergram_callback)

    @dash_app.callback(
        [
            Output("y-multi-input", "style"),
            Output("y-single-input", "style"),
            Output("z-input", "style"),
            Output("group-input", "style"),
            Output("rolling-inputs", "style"),
            Output("cpg-input", "style"),
            Output("cpy-input", "style"),
            Output("barmode-input", "style"),
            Output("barsort-input", "style"),
            Output("top-bars-input", "style"),
            Output("yaxis-input", "style"),
            Output("animate-input", "style"),
            Output("animate-by-input", "style"),
            Output("animate-by-dropdown", "options"),
            Output("trendline-input", "style"),
        ],
        [Input("input-data", "modified_timestamp")],
        [State("input-data", "data"), State("url", "pathname")],
    )
    def input_toggles(_ts, inputs, pathname):
        """
        dash callback controlling showing/hiding of chart-specific inputs (for example z-axis) as well as chart
        formatting inputs (sorting for bars in bar chart, bar chart style (stacked) or y-axis ranges.
        """
        [chart_type, agg] = [inputs.get(p) for p in ["chart_type", "agg"]]
        show_input = show_input_handler(chart_type)

        y_multi_style = {"display": "block" if show_input("y", "multi") else "none"}
        y_single_style = {"display": "block" if show_input("y") else "none"}
        z_style = {"display": "block" if show_input("z") else "none"}
        group_style = {"display": "block" if show_input("group") else "none"}
        rolling_style = {"display": "inherit" if agg == "rolling" else "none"}
        cpg_style = {"display": "block" if show_chart_per_group(**inputs) else "none"}
        cpy_style = {"display": "block" if show_chart_per_y(**inputs) else "none"}
        bar_style, barsort_style = bar_input_style(**inputs)
        yaxis_style = {"display": "block" if show_yaxis_ranges(**inputs) else "none"}

        data_id = get_data_id(pathname)
        df = global_state.get_data(data_id)
        animate_style, animate_by_style, animate_opts = animate_styles(df, **inputs)
        trendline_style = dict(display="block" if chart_type == "scatter" else "none")
        return (
            y_multi_style,
            y_single_style,
            z_style,
            group_style,
            rolling_style,
            cpg_style,
            cpy_style,
            bar_style,
            barsort_style,
            barsort_style,
            yaxis_style,
            animate_style,
            animate_by_style,
            animate_opts,
            trendline_style,
        )

    @dash_app.callback(
        Output("chart-input-data", "data"),
        [
            Input("cpg-toggle", "on"),
            Input("cpy-toggle", "on"),
            Input("barmode-dropdown", "value"),
            Input("barsort-dropdown", "value"),
            Input("top-bars", "value"),
            Input("colorscale-picker", "colorscale"),
            Input("animate-toggle", "on"),
            Input("animate-by-dropdown", "value"),
            Input("trendline-dropdown", "value"),
            Input("yaxis-scale", "value"),
        ],
    )
    def chart_input_data(
        cpg,
        cpy,
        barmode,
        barsort,
        top_bars,
        colorscale,
        animate,
        animate_by,
        trendline,
        scale,
    ):
        """
        dash callback for maintaining selections in chart-formatting inputs
            - chart per group flag
            - bar chart mode
            - bar chart sorting
        """
        return dict(
            cpg=cpg,
            cpy=cpy,
            barmode=barmode,
            barsort=barsort,
            top_bars=top_bars,
            colorscale=colorscale,
            animate=animate,
            animate_by=animate_by,
            trendline=trendline,
            scale=scale,
        )

    @dash_app.callback(
        Output("load-btn", "style"),
        [
            Input("auto-load-toggle", "on"),
        ],
    )
    def load_style(auto_load):
        return dict(display="block" if not auto_load else "none")

    @dash_app.callback(
        [Output("collapse-data", "is_open"), Output("collapse-data-btn", "children")],
        [Input("collapse-data-btn", "n_clicks")],
        [State("collapse-data", "is_open")],
    )
    def collapse_data_input(n, is_open):
        final_is_open = is_open
        if n:
            final_is_open = not is_open
        return final_is_open, collapse_btn_text(final_is_open, text("Data Selection"))

    @dash_app.callback(
        [
            Output("collapse-cleaners", "is_open"),
            Output("collapse-cleaners-btn", "children"),
        ],
        [Input("collapse-cleaners-btn", "n_clicks")],
        [State("collapse-cleaners", "is_open")],
    )
    def collapse_cleaners_input(n, is_open):
        final_is_open = is_open
        if n:
            final_is_open = not is_open
        return final_is_open, collapse_btn_text(final_is_open, text("Cleaners"))

    @dash_app.callback(
        [
            Output("chart-content", "children"),
            Output("last-chart-input-data", "data"),
            Output("range-data", "data"),
            Output("chart-code", "value"),
            Output("yaxis-type", "children"),
            Output("load-clicks", "data"),
            Output("save-btn", "style"),
            Output("agg-dropdown", "disabled"),
            Output("extended-aggregation-tooltip", "children"),
            Output("ext-agg-warning", "style"),
        ],
        # Since we use the data prop in an output,
        # we cannot get the initial data on load with the data prop.
        # To counter this, you can use the modified_timestamp
        # as Input and the data as State.
        # This limitation is due to the initial None callbacks
        # https://github.com/plotly/dash-renderer/pull/81
        [
            Input("input-data", "modified_timestamp"),
            Input("chart-input-data", "modified_timestamp"),
            Input("yaxis-data", "modified_timestamp"),
            Input("map-input-data", "modified_timestamp"),
            Input("candlestick-input-data", "modified_timestamp"),
            Input("treemap-input-data", "modified_timestamp"),
            Input("funnel-input-data", "modified_timestamp"),
            Input("clustergram-input-data", "modified_timestamp"),
            Input("extended-aggregations", "modified_timestamp"),
            Input("load-btn", "n_clicks"),
        ],
        [
            State("input-data", "data"),
            State("chart-input-data", "data"),
            State("yaxis-data", "data"),
            State("map-input-data", "data"),
            State("candlestick-input-data", "data"),
            State("treemap-input-data", "data"),
            State("funnel-input-data", "data"),
            State("clustergram-input-data", "data"),
            State("last-chart-input-data", "data"),
            State("auto-load-toggle", "on"),
            State("load-clicks", "data"),
            State("extended-aggregations", "data"),
        ],
    )
    def on_data(
        _ts1,
        _ts2,
        _ts3,
        _ts4,
        _ts5,
        _ts6,
        _ts7,
        _ts8,
        _ts9,
        load_clicks,
        inputs,
        chart_inputs,
        yaxis_data,
        map_data,
        cs_data,
        treemap_data,
        funnel_data,
        clustergram_data,
        last_chart_inputs,
        auto_load,
        prev_load_clicks,
        ext_aggs,
    ):
        """
        dash callback controlling the building of dash charts
        """
        all_inputs = dict_merge(
            inputs,
            chart_inputs,
            dict(yaxis=yaxis_data or {}),
            map_data,
            cs_data,
            treemap_data,
            funnel_data,
            clustergram_data,
            dict(extended_aggregation=ext_aggs or [])
            if inputs.get("chart_type") not in NON_EXT_AGGREGATION
            else {},
        )
        if not auto_load and load_clicks == prev_load_clicks:
            raise PreventUpdate
        if all_inputs == last_chart_inputs:
            raise PreventUpdate
        if is_app_root_defined(dash_app.server.config.get("APPLICATION_ROOT")):
            all_inputs["app_root"] = dash_app.server.config["APPLICATION_ROOT"]
        charts, range_data, code = build_chart(**all_inputs)
        agg_disabled = len(ext_aggs) > 0
        ext_agg_tt = text("ext_agg_desc")
        ext_agg_warning = show_style(agg_disabled)
        if agg_disabled:
            ext_agg_tt = html.Div(
                [
                    html.Span(text("ext_agg_desc")),
                    html.Br(),
                    html.Ul(
                        [
                            html.Li(
                                extended_aggregations.build_extended_agg_desc(ext_agg),
                                className="mb-0",
                            )
                            for ext_agg in ext_aggs
                        ]
                    ),
                ]
            )
        final_cols = build_final_cols(
            make_list(inputs.get("y")),
            inputs.get("z"),
            inputs.get("agg"),
            ext_aggs if inputs.get("chart_type") not in NON_EXT_AGGREGATION else [],
        )
        return (
            charts,
            all_inputs,
            range_data,
            build_final_chart_code(code),
            get_yaxis_type_tabs(final_cols),
            load_clicks,
            dict(display="block" if valid_chart(**all_inputs) else "none"),
            agg_disabled,
            ext_agg_tt,
            ext_agg_warning,
        )

    def get_default_range(range_data, y, max=False):
        if max:
            return next(
                iter(
                    sorted(
                        [range_data[y2] for y2 in y if y2 in range_data], reverse=True
                    )
                ),
                None,
            )
        return next(
            iter(sorted([range_data[y2] for y2 in y if y2 in range_data])), None
        )

    @dash_app.callback(
        [
            Output("yaxis-min-input", "value"),
            Output("yaxis-max-input", "value"),
            Output("yaxis-dropdown", "style"),
            Output("yaxis-min-label", "style"),
            Output("yaxis-min-input", "style"),
            Output("yaxis-max-label", "style"),
            Output("yaxis-max-input", "style"),
            Output("yaxis-type-div", "style"),
        ],
        [Input("yaxis-type", "value"), Input("yaxis-dropdown", "value")],
        [
            State("input-data", "data"),
            State("yaxis-data", "data"),
            State("range-data", "data"),
            State("extended-aggregations", "data"),
        ],
    )
    def yaxis_min_max_values(
        yaxis_type, yaxis, inputs, yaxis_inputs, range_data, ext_aggs
    ):
        """
        dash callback controlling values for selected y-axis in y-axis range editor
        """
        y = make_list(inputs.get("y"))
        final_cols = build_final_cols(
            y,
            inputs.get("z"),
            inputs.get("agg"),
            ext_aggs if inputs.get("chart_type") not in NON_EXT_AGGREGATION else [],
        )
        dd_style = dict(
            display="block" if yaxis_type == "multi" and len(final_cols) > 1 else "none"
        )
        type_style = (
            {"borderRadius": "0 0.25rem 0.25rem 0"} if yaxis_type == "default" else None
        )
        min_max_style = (
            "none"
            if (yaxis_type == "default") or (yaxis_type == "multi" and yaxis is None)
            else "block"
        )
        label_style = dict(display=min_max_style)
        input_style = {"lineHeight": "inherit", "display": min_max_style}
        curr_min, curr_max = (None, None)
        range_min, range_max = ((range_data or {}).get(p) or {} for p in ["min", "max"])
        if yaxis:
            curr_vals = (yaxis_inputs or {}).get("data", {}).get(yaxis) or {}
            curr_min = curr_vals.get("min") or range_min.get(yaxis)
            curr_max = curr_vals.get("max") or range_max.get(yaxis)
        elif yaxis_type == "single":
            curr_vals = (yaxis_inputs or {}).get("data", {}).get("all") or {}
            curr_min = curr_vals.get("min")
            if curr_min is None:
                curr_min = get_default_range(range_min, final_cols)
            curr_max = curr_vals.get("max")
            if curr_max is None:
                curr_max = get_default_range(range_max, final_cols, max=True)
        return (
            curr_min,
            curr_max,
            dd_style,
            label_style,
            input_style,
            label_style,
            input_style,
            type_style,
        )

    @dash_app.callback(
        Output("yaxis-data", "data"),
        [
            Input("yaxis-type", "value"),
            Input("yaxis-min-input", "value"),
            Input("yaxis-max-input", "value"),
        ],
        [
            State("yaxis-dropdown", "value"),
            State("yaxis-dropdown", "options"),
            State("yaxis-data", "data"),
            State("range-data", "data"),
            State("input-data", "data"),
            State("extended-aggregations", "data"),
        ],
    )
    def update_yaxis_data(
        yaxis_type,
        yaxis_min,
        yaxis_max,
        yaxis,
        yaxes,
        yaxis_data,
        range_data,
        inputs,
        ext_aggs,
    ):
        """
        dash callback controlling updates to y-axis range state
        """
        yaxis_data = yaxis_data or dict(data={})
        yaxis_data["type"] = yaxis_type
        yaxis = yaxis or yaxes[0]["value"] if len(yaxes) else None
        yaxis_name = "all" if yaxis_type == "single" else yaxis
        if yaxis_name == "all":
            final_cols = build_final_cols(
                make_list(inputs.get("y")),
                inputs.get("z"),
                inputs.get("agg"),
                ext_aggs if inputs.get("chart_type") not in NON_EXT_AGGREGATION else [],
            )
            mins = range_data.get("min", {})
            maxs = range_data.get("max", {})
            range_min = get_default_range(mins, final_cols)
            range_max = get_default_range(maxs, final_cols, max=True)
        elif yaxis is None:
            raise PreventUpdate
        else:
            range_min, range_max = (
                range_data[p].get(yaxis_name) for p in ["min", "max"]
            )

        if yaxis_name in yaxis_data["data"]:
            if (yaxis_min, yaxis_max) == (range_min, range_max):
                del yaxis_data["data"][yaxis_name]
            else:
                yaxis_data["data"][yaxis_name] = dict(min=yaxis_min, max=yaxis_max)
        else:
            if (yaxis_min, yaxis_max) != (range_min, range_max):
                yaxis_data["data"][yaxis_name] = dict(min=yaxis_min, max=yaxis_max)
        return yaxis_data

    @dash_app.callback(
        [
            Output("group-type-input", "style"),
            Output("group-val-input", "style"),
            Output("bins-input", "style"),
            Output("main-inputs", "className"),
            Output("group-inputs-row", "style"),
        ],
        [
            Input("input-data", "modified_timestamp"),
            Input("map-input-data", "modified_timestamp"),
            Input("candlestick-input-data", "modified_timestamp"),
            Input("treemap-input-data", "modified_timestamp"),
            Input("funnel-input-data", "modified_timestamp"),
            Input("clustergram-input-data", "modified_timestamp"),
        ],
        [
            State("input-data", "data"),
            State("map-input-data", "data"),
            State("candlestick-input-data", "data"),
            State("treemap-input-data", "data"),
            State("funnel-input-data", "data"),
            State("clustergram-input-data", "data"),
        ],
    )
    def main_input_class(
        _ts,
        _ts2,
        _ts3,
        _ts4,
        _ts5,
        _ts6,
        inputs,
        map_inputs,
        cs_inputs,
        treemap_inputs,
        funnel_inputs,
        clustergram_inputs,
    ):
        return main_inputs_and_group_val_display(
            dict_merge(
                inputs,
                map_inputs,
                cs_inputs,
                treemap_inputs,
                funnel_inputs,
                clustergram_inputs,
            )
        )

    @dash_app.callback(
        [
            Output("group-val-dropdown", "options"),
            Output("group-val-dropdown", "value"),
        ],
        [
            Input("chart-tabs", "value"),
            Input("group-dropdown", "value"),
            Input("map-group-dropdown", "value"),
            Input("candlestick-group-dropdown", "value"),
            Input("treemap-group-dropdown", "value"),
            Input("funnel-group-dropdown", "value"),
            Input("clustergram-group-dropdown", "value"),
        ],
        [
            State("input-data", "data"),
            State("group-val-dropdown", "value"),
        ],
    )
    def group_values(
        chart_type,
        group_cols,
        map_group_cols,
        cs_group_cols,
        treemap_group_cols,
        funnel_group_cols,
        clustergram_group_cols,
        inputs,
        prev_group_vals,
    ):
        data_id = inputs["data_id"]
        group_cols = group_cols
        if chart_type == "maps":
            group_cols = map_group_cols
        elif chart_type == "candlestick":
            group_cols = cs_group_cols
        elif chart_type == "treemap":
            group_cols = treemap_group_cols
        elif chart_type == "funnel":
            group_cols = funnel_group_cols
        elif chart_type == "clustergram":
            group_cols = clustergram_group_cols
        group_cols = make_list(group_cols)
        group_types = get_group_types(inputs, group_cols)
        if "groups" not in group_types:
            return [], None
        group_vals = run_query(
            handle_predefined(data_id),
            inputs.get("query"),
            global_state.get_context_variables(data_id),
        )
        group_vals = build_group_val_options(group_vals, group_cols)
        selections = []
        available_vals = [gv["value"] for gv in group_vals]
        if prev_group_vals is not None:
            selections = [pgv for pgv in prev_group_vals if pgv in available_vals]
        if not len(selections) and len(group_vals) <= MAX_GROUPS:
            selections = available_vals
        return group_vals, selections

    @dash_app.callback(
        Output("popup-content", "children"),
        [Input("url", "pathname"), Input("url", "search")],
    )
    def display_page(pathname, search):
        """
        dash callback which gets called on initial load of each dash page (main & popup)
        """
        dash_app.config.suppress_callback_exceptions = False
        if pathname is None:
            raise PreventUpdate
        params = chart_url_params(search)
        params["data_id"] = params.get("data_id") or get_data_id(pathname)
        df = global_state.get_data(params["data_id"])
        settings = global_state.get_settings(params["data_id"]) or {}
        return html.Div(
            charts_layout(df, settings, **params) + saved_charts.build_layout(),
            className="charts-body",
        )

    custom_geojson.init_callbacks(dash_app)
    drilldown_modal.init_callbacks(dash_app)
    extended_aggregations.init_callbacks(dash_app)
    lock_zoom.init_callbacks(dash_app)
    saved_charts.init_callbacks(dash_app)





          

      

      

    

  

    
      
          
            
  Source code for dtale.dash_application.components.Wordcloud

from dash.development.base_component import Component, _explicitize_args


[docs]class Wordcloud(Component):
    """
    A Wordcloud component.
    Wordcloud is a wrapper component for react-wordcloud usage by dash.
    It takes a property, `data`, containing a series of words and a series of weights and displays a wordcloud
    or group of wordclouds depending on whether a `group` value has been specified.

    Keyword arguments:
    - id (string; required): The ID used to identify this component in Dash callbacks.
    - data (dict; optional): Server-side data containing words "data[group].x" and weights "data[group][y-prop]".
    - y (list of strings; optional): List of properties to use as weights.
    - group (list of strings; optional): List of properties to use as groups.
    - height (number; default 400): Height of wordcloud in pixels (default: 400).
    """

    @_explicitize_args
    def __init__(
        self,
        id=Component.REQUIRED,
        data=Component.UNDEFINED,
        y=Component.UNDEFINED,
        group=Component.UNDEFINED,
        height=Component.UNDEFINED,
        **kwargs
    ):
        self._prop_names = ["id", "data", "y", "group", "height"]
        self._type = "Wordcloud"
        self._namespace = "components"
        self._valid_wildcard_attributes = []
        self.available_properties = ["id", "data", "y", "group", "height"]
        self.available_wildcard_properties = []

        _explicit_args = kwargs.pop("_explicit_args")
        _locals = locals()
        _locals.update(kwargs)  # For wildcard attrs
        args = {k: _locals[k] for k in _explicit_args if k != "children"}

        for k in ["id"]:
            if k not in args:
                raise TypeError("Required argument `" + k + "` was not specified.")
        super(Wordcloud, self).__init__(**args)





          

      

      

    

  

    
      
          
            
  Source code for dtale.dash_application.layout.layout

import json

import dash_bootstrap_components as dbc
import dash_colorscales as dcs
import dash_daq as daq
import os
import plotly
from pkg_resources import parse_version

from dtale.dash_application import dcc, html
import dtale.dash_application.custom_geojson as custom_geojson
import dtale.dash_application.extended_aggregations as extended_aggregations
import dtale.global_state as global_state
from dtale.charts.utils import (
    AGGS,
    ANIMATION_CHARTS,
    ANIMATE_BY_CHARTS,
    YAXIS_CHARTS,
    ZAXIS_CHARTS,
    NON_EXT_AGGREGATION,
    build_final_cols,
    find_group_vals,
)
from dtale.column_builders import get_cleaner_configs
from dtale.dash_application.layout.utils import (
    build_input,
    build_option,
    build_tab,
    build_cols,
    build_hoverable,
    build_selections,
    show_style,
    FREQS,
    FREQ_LABELS,
)
from dtale.translations import text
from dtale.query import build_query, handle_predefined, inner_build_query, run_query
from dtale.utils import (
    ChartBuildingError,
    classify_type,
    coord_type,
    get_dtypes,
    is_app_root_defined,
    make_list,
)


[docs]def test_plotly_version(version_num):
    if "unknown" in plotly.__version__:
        return True
    return parse_version(plotly.__version__) >= parse_version(version_num)



[docs]def base_layout(app_root, **kwargs):
    """
    Base layout to be returned by :meth:`dtale.dash_application.views.DtaleDash.interpolate_index`

    :param kwargs: Optional keyword arguments to be passed to 'dash.Dash.interplolate_index'
    :type kwargs: dict
    :return: HTML
    :rtype: str
    """
    webroot_html = ""
    favicon_path = "../../dtale/static/images/favicon.png"
    if is_app_root_defined(app_root):
        webroot_html = """
        <script type="text/javascript">
            window.resourceBaseUrl = '{app_root}';
        </script>
        """.format(
            app_root=app_root
        )
        favicon_path = "{}/dtale/static/images/favicon.png".format(app_root)
    grid_links = []
    for id in global_state.keys():
        label = global_state.get_name(id)
        if label:
            label = " ({})".format(label)
        else:
            label = ""
        grid_links.append(
            (
                """<a href="../main/{id}" class="dropdown-item data-grid-link" target="{target}">"""
                """<span class="ml-3">{id}{label}</span>"""
                """</a>"""
            ).format(
                id=id,
                label=label,
                target="_self"
                if os.environ.get("VSCODE_PID") is not None
                else "_blank",
            )
        )
    language = global_state.get_app_settings()["language"]
    language_links = []
    for value, label in [("en", "English"), ("cn", "Chinese"), ("pt", "Portuguese")]:
        if value == language:
            language_links.append(
                """<span class="dropdown-item active">{}</span>""".format(
                    "&#10003; {}".format(text(label))
                )
            )
        else:
            language_links.append(
                """<a href="{}" class="dropdown-item lang-link">{}</a>""".format(
                    value, text(label)
                )
            )

    main_title = global_state.get_app_settings().get("main_title") or "D-TALE"
    main_title_font = global_state.get_app_settings().get("main_title_font")
    main_title_class = "title-font-base"
    main_title_style = ""
    if main_title_font:
        main_title_style = "font-family: {main_title_font}".format(
            main_title_font=main_title_font
        )
    else:
        main_title_class = "title-font title-font-base"
    page_title = global_state.get_app_settings().get("main_title") or "D-Tale"

    return """
        <!DOCTYPE html>
        <html>
            <head>
                {webroot_html}
                {metas}
                <title>{page_title} Charts</title>
                <link rel="shortcut icon" href="{favicon_path}">
                {css}
            </head>
            <body class="{theme}-mode">
                <header class="app-header">
                    <span class="{main_title_class}" style="{main_title_style}">{main_title}</span>
                    <span style="font-size: 16px" class="pl-5 mt-4">{title}</span>
                    <nav class="app-header__nav--secondary">
                        <ul class="nav-menus">
                            <li>
                                <div class="dropdown">
                                    <span class="dropbtn nav-link dropdown-toggle">
                                        {back_to_data}
                                    </span>
                                    <div class="dropdown-content">{grid_links}</div>
                                </div>
                            </li>
                            <li>
                                <div class="dropdown">
                                    <span class="dropbtn nav-link dropdown-toggle">
                                        {languages}
                                    </span>
                                    <div class="dropdown-content">{language_links}</div>
                                </div>
                            </li>
                        </ul>
                    </nav>
                </header>
                <div class="container-fluid charts">
                    {app_entry}
                </div>
                <footer>
                    {config}
                    {scripts}
                    <script type="text/javascript">
                        const pathSegs = window.location.pathname.split('/');
                        const dataId = pathSegs[pathSegs.length - 1];
                        const backToData = () => window.open('{app_root}/dtale/main/' + dataId);
                    </script>
                    {renderer}
                    {css}
                </footer>
            </body>
        </html>
    """.format(
        metas=kwargs["metas"],
        css=kwargs["css"],
        app_entry=kwargs["app_entry"],
        config=kwargs["config"],
        scripts=kwargs["scripts"],
        renderer=kwargs["renderer"],
        webroot_html=webroot_html,
        app_root=app_root if is_app_root_defined(app_root) else "",
        favicon_path=favicon_path,
        title=text("Charts"),
        back_to_data=text("Back To Data"),
        grid_links="".join(grid_links),
        languages=text("Languages"),
        language_links="".join(language_links),
        main_title=main_title,
        main_title_class=main_title_class,
        main_title_style=main_title_style,
        page_title=page_title,
        theme=global_state.get_app_settings()["theme"],
    )



CHARTS = [
    dict(value="line"),
    dict(value="bar"),
    dict(value="scatter"),
    dict(value="pie"),
    dict(value="wordcloud"),
    dict(value="heatmap"),
    dict(value="3d_scatter", label="3D Scatter"),
    dict(value="surface"),
    dict(value="maps"),
    dict(value="candlestick"),
    dict(value="treemap"),
    dict(value="funnel"),
    dict(value="clustergram"),
]
CHART_INPUT_SETTINGS = {
    "line": dict(
        x=dict(type="single"),
        y=dict(type="multi"),
        z=dict(display=False),
        group=dict(display=True, type="single"),
    ),
    "bar": dict(
        x=dict(type="single"),
        y=dict(type="multi"),
        z=dict(display=False),
        group=dict(display=True, type="single"),
    ),
    "scatter": dict(
        x=dict(type="single"),
        y=dict(type="multi"),
        z=dict(display=False),
        group=dict(display=True, type="single"),
    ),
    "pie": dict(
        x=dict(type="single"),
        y=dict(type="multi"),
        z=dict(display=False),
        group=dict(display=True, type="single"),
    ),
    "wordcloud": dict(
        x=dict(type="single"),
        y=dict(type="multi"),
        z=dict(display=False),
        group=dict(display=True, type="single"),
    ),
    "heatmap": dict(
        x=dict(type="single"),
        y=dict(type="single"),
        z=dict(display=True, type="single"),
        group=dict(display=False),
    ),
    "3d_scatter": dict(
        x=dict(type="single"),
        y=dict(type="single"),
        z=dict(display=True, type="single"),
        group=dict(display=True),
    ),
    "surface": dict(
        x=dict(type="single"),
        y=dict(type="single"),
        z=dict(display=True, type="single"),
        group=dict(display=False),
    ),
    "maps": dict(
        x=dict(display=False),
        y=dict(display=False),
        z=dict(display=False),
        group=dict(display=False),
        map_group=dict(display=True),
    ),
    "candlestick": dict(
        x=dict(display=False),
        y=dict(display=False),
        z=dict(display=False),
        group=dict(display=False),
        map_group=dict(display=False),
        cs_group=dict(display=True),
    ),
    "treemap": dict(
        x=dict(display=False),
        y=dict(display=False),
        z=dict(display=False),
        group=dict(display=False),
        map_group=dict(display=False),
        cs_group=dict(display=False),
        treemap_group=dict(display=True),
    ),
    "funnel": dict(
        x=dict(display=False),
        y=dict(display=False),
        z=dict(display=False),
        group=dict(display=False),
        map_group=dict(display=False),
        cs_group=dict(display=False),
        treemap_group=dict(display=False),
        funnel_group=dict(display=True),
    ),
    "clustermap": dict(
        x=dict(display=False),
        y=dict(display=False),
        z=dict(display=False),
        group=dict(display=False),
        map_group=dict(display=False),
        cs_group=dict(display=False),
        treemap_group=dict(display=False),
        funnel_group=dict(display=False),
        clustergram_group=dict(display=False),
    ),
}
LOAD_TYPES = ["random", "head", "tail"]
MAP_TYPES = [
    dict(value="choropleth", image=True),
    dict(value="scattergeo", label="ScatterGeo", image=True),
    dict(value="mapbox", label="Detailed", image=True),
]
SCOPES = ["world", "usa", "europe", "asia", "africa", "north america", "south america"]
PROJECTIONS = [
    "equirectangular",
    "mercator",
    "orthographic",
    "natural earth",
    "kavrayskiy7",
    "miller",
    "robinson",
    "eckert4",
    "azimuthal equal area",
    "azimuthal equidistant",
    "conic equal area",
    "conic conformal",
    "conic equidistant",
    "gnomonic",
    "stereographic",
    "mollweide",
    "hammer",
    "transverse mercator",
    "albers usa",
    "winkel tripel",
    "aitoff",
    "sinusoidal",
]


[docs]def auto_load_msg():
    return text("auto_load_msg")



[docs]def load_type_msg():
    return [
        html.Div(
            [
                html.H3(
                    text("Load Types"), style=dict(display="inline"), className="pr-3"
                ),
            ]
        ),
        html.Ul(
            [
                html.Li(
                    [
                        html.B(text("Random")),
                        html.Span(": {}".format(text("load_random"))),
                    ],
                    className="mb-0",
                ),
                html.Li(
                    [
                        html.B(text("Head")),
                        html.Span(": {}".format(text("load_head"))),
                    ],
                    className="mb-0",
                ),
                html.Li(
                    [
                        html.B(text("Tail")),
                        html.Span(": {}".format(text("load_tail"))),
                    ],
                    className="mb-0",
                ),
            ],
            className="mb-0",
        ),
    ]



[docs]def bin_type_msg():
    return [
        html.Div(
            [
                html.H3(
                    text("Bin Types"), style=dict(display="inline"), className="pr-3"
                ),
                html.A(
                    "({})".format(text("Binning in Data Mining")),
                    href="https://www.geeksforgeeks.org/binning-in-data-mining/",
                ),
                html.Br(),
            ]
        ),
        html.Ul(
            [
                html.Li(
                    [
                        html.B(text("Equal Width")),
                        html.Span(
                            ": {}".format(text("the bins are of equal sized ranges"))
                        ),
                    ],
                    className="mb-0",
                ),
                html.Li(
                    [
                        html.B(text("Equal Frequency")),
                        html.Span(
                            ": {}".format(
                                text("the bins contain an equal amount of values")
                            )
                        ),
                    ],
                    className="mb-0",
                ),
            ],
            className="mb-0",
        ),
    ]



[docs]def build_img_src(proj, img_type="projections"):
    return "../static/images/{}/{}.png".format(img_type, "_".join(proj.split(" ")))



[docs]def build_proj_hover_children(proj):
    if proj is None:
        return None
    return [
        html.I(className="ico-help-outline", style=dict(color="white")),
        html.Div(
            [html.Div(proj), html.Img(src=build_img_src(proj))],
            className="hoverable__content",
            style=dict(width="auto"),
        ),
    ]



[docs]def build_proj_hover(proj):
    return html.Span(
        [
            text("Projection"),
            html.Div(
                build_proj_hover_children(proj),
                className="ml-3 hoverable",
                style=dict(display="none")
                if proj is None
                else dict(borderBottom="none"),
                id="proj-hover",
            ),
        ],
        className="input-group-addon",
    )



[docs]def build_mapbox_token_children():
    from dtale.charts.utils import get_mapbox_token

    msg = text("To access additional styles enter a token here...")
    if get_mapbox_token() is None:
        msg = text("Change your token here...")
    return [
        html.I(className="ico-help-outline", style=dict(color="white")),
        html.Div(
            [
                html.Span("{}:".format("Mapbox Access Token")),
                dcc.Input(
                    id="mapbox-token-input",
                    type="text",
                    placeholder=msg,
                    className="form-control",
                    value="",
                    style={"lineHeight": "inherit"},
                ),
            ],
            className="hoverable__content",
            style=dict(width="20em", right="-1.45em"),
        ),
    ]



[docs]def build_mapbox_token_hover():
    return html.Span(
        [
            text("Style"),
            html.Div(
                build_mapbox_token_children(),
                className="ml-3 hoverable",
                style=dict(borderBottom="none"),
                id="token-hover",
            ),
        ],
        className="input-group-addon",
    )



[docs]def loc_mode_info():
    return {
        "ISO-3": dict(
            url=html.A(
                text("ISO-3"),
                href="https://en.wikipedia.org/wiki/ISO_3166-1_alpha-3",
                target="_blank",
            ),
            examples=["USA (United States)", "CAN (Canada)", "GBR (United Kingdom)"],
        ),
        "USA-states": dict(
            url=html.A(
                text("USA-states (use ISO)"),
                href="https://en.wikipedia.org/wiki/List_of_U.S._state_abbreviations",
                target="_blank",
            ),
            examples=["NY (New York)", "CA (California)", "MA (Massachusetts)"],
        ),
        "country names": dict(
            url=html.A(
                text("country names (case-insensitive)"),
                href="https://simple.wikipedia.org/wiki/List_of_countries",
                target="_blank",
            ),
            examples=["United States", "United Kingdom", "Germany"],
        ),
        "geojson-id": dict(
            label="Custom GeoJSON", desc=text("Load custom geojson into D-Tale")
        ),
    }



[docs]def build_loc_mode_hover_children(loc_mode):
    if loc_mode is None:
        return None
    loc_modes = loc_mode_info()
    loc_mode_cfg = loc_modes[loc_mode]
    url, examples, desc = (loc_mode_cfg.get(p) for p in ["url", "examples", "desc"])
    body = []
    if url is not None:
        body.append(
            html.Div([html.Span(text("View"), className="mr-3"), loc_mode_cfg["url"]])
        )
    if examples is not None:
        body.append(
            html.Ul(
                [
                    html.Li(e, style={"listStyleType": "disc"}, className="mb-3")
                    for e in loc_mode_cfg["examples"]
                ],
                className="pt-3 mb-0",
            )
        )
    if desc is not None:
        body.append(html.Span(desc))
    return [
        html.I(className="ico-help-outline", style=dict(color="white")),
        html.Div(
            body,
            className="hoverable__content build-code",
            style=dict(width="auto", whiteSpace="nowrap", left="-2em", top="auto"),
        ),
    ]



[docs]def build_loc_mode_hover(loc_mode):
    return html.Span(
        [
            html.Span(text("Location Mode"), style=dict(whiteSpace="pre-line")),
            html.Div(
                build_loc_mode_hover_children(loc_mode),
                className="ml-3 hoverable",
                style=dict(display="none")
                if loc_mode is None
                else dict(borderBottom="none"),
                id="loc-mode-hover",
            ),
        ],
        className="input-group-addon pt-1 pb-0",
    )



JET = ["#000083", "#003CAA", "#05FFFF", "#FFFF00", "#FA0000", "#800000"]
REDS = ["#fff5f0", "#fdcab4", "#fc8a6a", "#f24632", "#bc141a", "#67000d"]
YLORRD = [
    "#ffffcc",
    "#ffeda0",
    "#fed976",
    "#feb24c",
    "#fd8d3c",
    "#fc4e2a",
    "#e31a1c",
    "#bd0026",
    "#800026",
]
YLGRBL = ["#ffffd9", "#d5efb3", "#73c9bc", "#1b99c2", "#1c4ea2", "#081d58"]
DEFAULT_CSALES = {"heatmap": JET, "maps": REDS, "3d_Scatter": YLORRD, "surface": YLGRBL}


[docs]def show_input_handler(chart_type):
    settings = CHART_INPUT_SETTINGS.get(chart_type or "line") or {}

    def _show_input(input_id, input_type="single"):
        cfg = settings.get(input_id, {})
        return cfg.get("display", True) and cfg.get("type", "single") == input_type

    return _show_input



[docs]def get_group_types(inputs, group_cols=None):
    def _flags(group_prop):
        final_group_cols = group_cols or make_list(inputs.get(group_prop))
        if len(final_group_cols):
            dtypes = global_state.get_dtypes(inputs["data_id"])
            for dtype_info in dtypes:
                if dtype_info["name"] in final_group_cols:
                    classifier = classify_type(dtype_info["dtype"])
                    if classifier == "F":
                        return ["bins"]
                    if classifier == "I":
                        return ["groups", "bins"]
                    return ["groups"]
            for fgc in final_group_cols:
                col, freq = fgc.split("|")
                col_exists = (
                    next(
                        (
                            dtype_info
                            for dtype_info in dtypes
                            if dtype_info["name"] == col
                        ),
                        None,
                    )
                    is not None
                )
                if col_exists and freq in FREQS:
                    return ["groups"]
        return []

    chart_type = inputs.get("chart_type")

    if show_input_handler(chart_type)("group"):
        return _flags("group")
    elif show_input_handler(chart_type)("map_group"):
        return _flags("map_group")
    elif show_input_handler(chart_type)("cs_group"):
        return _flags("cs_group")
    elif show_input_handler(chart_type)("treemap_group"):
        return _flags("treemap_group")
    elif show_input_handler(chart_type)("funnel_group"):
        return _flags("funnel_group")
    elif show_input_handler(chart_type)("clustergram_group"):
        return _flags("clustergram_group")
    return False, False



[docs]def update_label_for_freq_and_agg(val):
    """
    Formats sub-values contained within 'val' to display date frequencies & aggregatioms if included.
        - (val=['a', 'b', 'c']) => 'a, b, c'
        - (val=['a|H', 'b|mean', 'c']) => 'a (Hour), Mean of b, c'
    """

    def _freq_handler(sub_val):
        selected_agg = None
        for agg in AGGS:
            if sub_val.endswith("|{}".format(agg)):
                selected_agg = "{} of".format(text(AGGS[agg]))
                sub_val = sub_val.split("|{}".format(agg))[0]
                break

        selected_freq = None
        for freq in FREQS:
            if sub_val.endswith("|{}".format(freq)):
                col, freq = sub_val.split("|")
                if freq in FREQS:
                    sub_val = sub_val.split("|{}".format(freq))[0]
                    if freq in FREQ_LABELS:
                        selected_freq = "({})".format(text(FREQ_LABELS[freq]))
                    break

        return " ".join(list(filter(None, [selected_agg, sub_val, selected_freq])))

    return ", ".join([_freq_handler(sub_val) for sub_val in make_list(val)])



[docs]def build_error(error, tb):
    """
    Returns error/traceback information in standard component with styling

    :param error: execption message
    :type error: str
    :param tb: tracebackF
    :type tb: str
    :return: error component
    :rtype: :dash:`dash_html_components.Div <dash-html-components/div>`
    """
    if isinstance(error, ChartBuildingError):
        if error.details:
            tb = error.details
        error = error.error
    return html.Div(
        [
            html.I(className="ico-error"),
            html.Span(str(error)),
            html.Div(html.Pre(str(tb)), className="traceback"),
        ],
        className="dtale-alert alert alert-danger",
    )



[docs]def build_input_options(df, extended_aggregation=[], **inputs):
    """
    Builds dropdown options for (X, Y, Z, Group, Barsort & Y-Axis Ranges) with filtering based on currently selected
    values for the following inputs: x, y, z, group.
    """
    chart_type, x, y, z, group = (
        inputs.get(p) for p in ["chart_type", "x", "y", "z", "group"]
    )
    col_opts = list(build_cols(df.columns, get_dtypes(df)))
    group_val, z_val = (None, z) if chart_type in ZAXIS_CHARTS else (group, None)
    x_options = [
        build_option(c, l)
        for c, l in col_opts
        if c not in build_selections(y, z_val, group_val)
    ]
    y_filter = build_selections(x, group_val, z_val)
    y_multi_options = [build_option(c, l) for c, l in col_opts if c not in y_filter]
    y_single_options = [build_option(c, l) for c, l in col_opts if c not in y_filter]
    z_options = [
        build_option(c)
        for c in df.columns
        if c not in build_selections(x, y, group_val)
    ]
    group_options = [
        build_option(c, l)
        for c, l in col_opts
        if c not in build_selections(x, y, z_val)
    ]
    final_cols = build_final_cols(
        y,
        z,
        inputs.get("agg"),
        extended_aggregation if chart_type not in NON_EXT_AGGREGATION else [],
    )
    barsort_options = [build_option(o) for o in build_selections(x, final_cols)]
    yaxis_options = [build_option(y2) for y2 in final_cols or []]
    return (
        x_options,
        y_multi_options,
        y_single_options,
        z_options,
        group_options,
        barsort_options,
        yaxis_options,
    )



[docs]def build_map_options(
    df, type="choropleth", loc=None, lat=None, lon=None, map_val=None
):
    dtypes = get_dtypes(df)
    cols = sorted(dtypes.keys())
    lat_cols, lon_cols, str_cols, num_cols = [], [], [], []
    for c in cols:
        dtype = dtypes[c]
        classification = classify_type(dtype)
        if classification == "S":
            str_cols.append(c)
            continue
        if classification in ["F", "I"]:
            num_cols.append(c)
            coord = coord_type(df[c])
            if coord == "lat":
                lat_cols.append(c)
            elif coord == "lon":
                lon_cols.append(c)

    lat_options = [
        build_option(c) for c in lat_cols if c not in build_selections(lon, map_val)
    ]
    lon_options = [
        build_option(c) for c in lon_cols if c not in build_selections(lat, map_val)
    ]
    loc_options = [
        build_option(c) for c in str_cols if c not in build_selections(map_val)
    ]

    if type == "choropleth":
        val_options = [
            build_option(c) for c in num_cols if c not in build_selections(loc)
        ]
    else:
        val_options = [
            build_option(c) for c in num_cols if c not in build_selections(lon, lat)
        ]
    return loc_options, lat_options, lon_options, val_options



[docs]def build_candlestick_options(
    df, cs_x=None, cs_open=None, cs_close=None, cs_high=None, cs_low=None
):
    dtypes = get_dtypes(df)
    cols = sorted(dtypes.keys())
    num_cols, x_cols = [], []
    for c in cols:
        dtype = dtypes[c]
        classification = classify_type(dtype)
        if classification in ["S", "D"]:
            x_cols.append(c)
        if classification in ["F", "I"]:
            num_cols.append(c)

    x_options = [build_option(c) for c in x_cols]
    close_options = [
        build_option(c)
        for c in num_cols
        if c not in build_selections(cs_x, cs_open, cs_low, cs_high)
    ]
    open_options = [
        build_option(c)
        for c in num_cols
        if c not in build_selections(cs_x, cs_close, cs_low, cs_high)
    ]
    low_options = [
        build_option(c)
        for c in num_cols
        if c not in build_selections(cs_x, cs_open, cs_close, cs_high)
    ]
    high_options = [
        build_option(c)
        for c in num_cols
        if c not in build_selections(cs_x, cs_open, cs_close, cs_low)
    ]
    return x_options, close_options, open_options, low_options, high_options



[docs]def build_label_value_options(
    df, selected_value=None, selected_label=None, all_value=False
):
    dtypes = get_dtypes(df)
    cols = sorted(dtypes.keys())
    num_cols = []
    for c in cols:
        dtype = dtypes[c]
        classification = classify_type(dtype)
        if classification in ["F", "I"]:
            num_cols.append(c)

    value_options = [
        build_option(c) for c in num_cols if c not in build_selections(selected_label)
    ]
    if all_value:
        value_options = [build_option("_all_columns_", "All Columns")] + value_options
    label_options = [
        build_option(c) for c in cols if c not in build_selections(selected_value)
    ]
    return value_options, label_options



[docs]def build_label_value_store(prop, inputs):
    return dcc.Store(
        id="{}-input-data".format(prop),
        data={
            k: v
            for k, v in inputs.items()
            if k
            in [
                "{}_value".format(prop),
                "{}_label".format(prop),
                "{}_group".format(prop),
            ]
        },
    )



[docs]def build_label_value_inputs(
    prop,
    inputs,
    df,
    group_options,
    additional_inputs=[],
    multi_value=False,
    all_option=False,
):
    show_inputs = inputs.get("chart_type") == prop
    props = ["{}_value", "{}_label", "{}_group"]
    selected_value, selected_label, selected_group = (
        inputs.get(p.format(prop)) for p in props
    )
    (value_options, label_options,) = build_label_value_options(
        df,
        selected_value=selected_value,
        selected_label=selected_label,
        all_value=multi_value and all_option,
    )
    return html.Div(
        [
            build_input(
                text("Value(s)" if multi_value else "Value"),
                dcc.Dropdown(
                    id="{}-value-dropdown".format(prop),
                    options=value_options,
                    placeholder=text(
                        "Select Column(s)" if multi_value else "Select Column"
                    ),
                    style=dict(width="inherit"),
                    value=selected_value,
                    multi=multi_value,
                ),
            ),
            build_input(
                text("Labels"),
                dcc.Dropdown(
                    id="{}-label-dropdown".format(prop),
                    options=label_options,
                    placeholder=text("Select Column"),
                    style=dict(width="inherit"),
                    value=selected_label,
                ),
            ),
        ]
        + additional_inputs
        + [
            build_input(
                text("Group"),
                dcc.Dropdown(
                    id="{}-group-dropdown".format(prop),
                    options=group_options,
                    multi=True,
                    placeholder=text("Select Group(s)"),
                    value=selected_group,
                    style=dict(width="inherit"),
                ),
                className="col",
                id="{}-group-input".format(prop),
            ),
        ],
        id="{}-inputs".format(prop),
        className="row charts-filters",
        style={} if show_inputs else {"display": "none"},
    )



[docs]def build_funnel_inputs(inputs, df, group_options):
    stacked_toggle = build_input(
        "{}?".format(text("Stack")),
        html.Div(
            daq.BooleanSwitch(
                id="funnel-stack-toggle",
                on=False,
            ),
            className="toggle-wrapper",
        ),
        id="funnel-stack-input",
        style=show_style(inputs.get("funnel_group") is not None),
        className="col-auto",
    )

    return build_label_value_inputs(
        "funnel", inputs, df, group_options, additional_inputs=[stacked_toggle]
    )



[docs]def build_mapbox_style_options():
    from dtale.charts.utils import get_mapbox_token

    free_styles = [
        "open-street-map",
        "carto-positron",
        "carto-darkmatter",
        "stamen-terrain",
        "stamen-toner",
        "stamen-watercolor",
    ]
    token_styles = [
        "basic",
        "streets",
        "outdoors",
        "light",
        "dark",
        "satellite",
        "satellite-streets",
    ]
    styles = free_styles
    if get_mapbox_token() is not None:
        styles += token_styles
    return [build_option(v) for v in styles]



[docs]def bar_input_style(**inputs):
    """
    Sets display CSS property for bar chart inputs
    """
    chart_type, group_col = (inputs.get(p) for p in ["chart_type", "group"])
    show_bar = chart_type == "bar"
    show_barsort = show_bar and group_col is None
    return (
        dict(display="block" if show_bar else "none"),
        dict(display="block" if show_barsort else "none"),
    )



[docs]def colorscale_input_style(**inputs):
    return dict(
        display="block"
        if inputs.get("chart_type")
        in ["heatmap", "maps", "3d_scatter", "surface", "clustergram"]
        else "none"
    )



[docs]def animate_styles(df, **inputs):
    chart_type, agg, cpg, cpy = (
        inputs.get(p) for p in ["chart_type", "agg", "cpg", "cpy"]
    )
    opts = []
    if cpg or cpy or agg in ["pctsum", "pctct"]:
        return dict(display="none"), dict(display="none"), opts
    if chart_type in ANIMATION_CHARTS:
        return dict(display="block"), dict(display="none"), opts
    if chart_type in ANIMATE_BY_CHARTS:
        opts = [build_option(v, l) for v, l in build_cols(df.columns, get_dtypes(df))]
    if len(opts):
        return dict(display="none"), dict(display="block"), opts
    return dict(display="none"), dict(display="none"), []



[docs]def lock_zoom_style(chart_type):
    return (
        dict(display="block", textTransform="none")
        if chart_type in ["3d_scatter", "surface"]
        else dict(display="none")
    )



[docs]def show_chart_per_group(**inputs):
    """
    Boolean function to determine whether "Chart Per Group" toggle should be displayed or not
    """
    chart_type, group = (inputs.get(p) for p in ["chart_type", "group"])
    invalid_type = chart_type in ["pie", "wordcloud", "maps", "funnel", "clustergram"]
    return (
        show_input_handler(chart_type)("group")
        and len(group or [])
        and not invalid_type
    )



[docs]def show_chart_per_y(**inputs):
    """
    Boolean function to determine whether "Chart Per Y-Axis" toggle should be displayed or not
    """
    chart_type, y = (inputs.get(p) for p in ["chart_type", "y"])
    return show_input_handler(chart_type)("y", "multi") and len(y or []) > 1



[docs]def show_yaxis_ranges(**inputs):
    """
    Boolean function to determine whether "Y-Axis Range" inputs should be displayed or not
    """
    chart_type, y = (inputs.get(p) for p in ["chart_type", "y"])
    return chart_type in YAXIS_CHARTS and len(y or [])



[docs]def get_yaxis_type_tabs(y):
    tabs = [
        build_tab(text("Default"), "default", {"padding": "2px", "minWidth": "4em"}),
        build_tab(text("Single"), "single", {"padding": "2px", "minWidth": "4em"}),
    ]
    if len(y) <= 1:
        return tabs
    return tabs + [
        build_tab(text("Multi"), "multi", {"padding": "2px", "minWidth": "4em"})
    ]



[docs]def get_yaxis_scale_tabs():
    return [
        build_tab(text("Linear"), "linear", {"padding": "2px", "minWidth": "4em"}),
        build_tab(text("Log"), "log", {"padding": "2px", "minWidth": "4em"}),
    ]



[docs]def build_group_val_options(df, group_cols):
    group_vals = find_group_vals(df, group_cols)
    return [
        build_option(
            json.dumps(gv), "|".join([str(gv.get(p, "NaN")) for p in group_cols])
        )
        for gv in group_vals
    ]



[docs]def build_map_type_tabs(map_type):
    def _build_map_type_hoverable():
        for t in MAP_TYPES:
            if t.get("image", False):
                yield html.Div(
                    [
                        html.Span(text(t.get("label", t["value"].capitalize()))),
                        html.Img(src=build_img_src(t["value"], img_type="map_type")),
                    ],
                    className="col-md-4",
                )

    return html.Div(
        [
            dcc.Tabs(
                id="map-type-tabs",
                value=map_type or "choropleth",
                children=[
                    build_tab(text(t.get("label", t["value"].capitalize())), t["value"])
                    for t in MAP_TYPES
                ],
                style=dict(height="36px"),
            ),
            html.Div(
                html.Div(list(_build_map_type_hoverable()), className="row"),
                className="hoverable__content map-types",
            ),
        ],
        style=dict(paddingLeft=15, borderBottom="none", width="20em"),
        className="hoverable",
    )



[docs]def main_inputs_and_group_val_display(inputs):
    group_types = get_group_types(inputs)
    if len(group_types):
        is_groups = ["groups"] == group_types or (
            "groups" in group_types and inputs.get("group_type") == "groups"
        )
        is_bins = ["bins"] == group_types or (
            "bins" in group_types and inputs.get("group_type") == "bins"
        )
        return (
            dict(display="block" if len(group_types) > 1 else "none"),
            dict(display="block" if is_groups else "none"),
            dict(display="block" if is_bins else "none"),
            "col-md-8",
            dict(display="block"),
        )
    return (
        dict(display="none"),
        dict(display="none"),
        dict(display="none"),
        "col-md-12",
        dict(display="none"),
    )



[docs]def build_slider_counts(df, data_id, query_value):
    record_ct = len(
        run_query(
            handle_predefined(data_id, df=df),
            build_query(data_id, query_value),
            global_state.get_context_variables(data_id),
        )
    )
    slider_counts = {
        v * 20: {"label": "{}% ({:,.0f})".format(v * 20, (v * 2) / 10 * record_ct)}
        for v in range(1, 6)
    }
    slider_counts[100]["style"] = {"white-space": "nowrap"}
    return slider_counts



[docs]def collapse_btn_text(is_open, label):
    return "{} {}".format("\u25BC" if is_open else "\u25B6", label)



[docs]def charts_layout(df, settings, **inputs):
    """
    Builds main dash inputs with dropdown options populated with the columns of the dataframe associated with the
    page. Inputs included are: chart tabs, query, x, y, z, group, aggregation, rolling window/computation,
    chart per group toggle, bar sort, bar mode, y-axis range editors

    :param df: dataframe to drive the charts built on page
    :type df: :class:`pandas:pandas.DataFrame`
    :param settings: global settings associated with this dataframe (contains properties like "query")
    :type param: dict
    :return: dash markup
    """
    chart_type, x, y, z, group, agg, load, load_type = (
        inputs.get(p)
        for p in ["chart_type", "x", "y", "z", "group", "agg", "load", "load_type"]
    )
    loc_modes = loc_mode_info()
    y = y or []
    show_input = show_input_handler(chart_type)
    show_cpg = show_chart_per_group(**inputs)
    show_cpy = show_chart_per_y(**inputs)
    show_yaxis = show_yaxis_ranges(**inputs)
    scatter_input = dict(display="block" if chart_type == "scatter" else "none")
    bar_style, barsort_input_style = bar_input_style(**inputs)
    animate_style, animate_by_style, animate_opts = animate_styles(df, **inputs)

    options = build_input_options(df, **inputs)
    (
        x_options,
        y_multi_options,
        y_single_options,
        z_options,
        group_options,
        barsort_options,
        yaxis_options,
    ) = options
    query_placeholder = "{} (ex: col1 == 1)".format(text("Enter pandas query"))
    query_value = inputs.get("query") or inner_build_query(
        settings, settings.get("query")
    )

    query_label = html.Div(
        [
            html.Span(text("Query")),
            html.A(
                html.I(className="fa fa-info-circle ml-4"),
                href="https://pandas.pydata.org/pandas-docs/stable/user_guide/indexing.html#indexing-query",
                target="_blank",
                style={"color": "white"},
            ),
        ],
        className="input-group-addon",
        style={"minWidth": "7em"},
    )
    yaxis_type = (inputs.get("yaxis") or {}).get("type") or "default"
    yaxis_type_style = (
        {"borderRadius": "0 0.25rem 0.25rem 0"} if yaxis_type == "default" else None
    )
    show_map = chart_type == "maps"
    map_props = ["map_type", "loc_mode", "loc", "lat", "lon", "map_val"]
    map_type, loc_mode, loc, lat, lon, map_val = (inputs.get(p) for p in map_props)
    map_scope, proj, mapbox_style = (
        inputs.get(p) for p in ["scope", "proj", "mapbox_style"]
    )
    loc_options, lat_options, lon_options, map_val_options = build_map_options(
        df, type=map_type, loc=loc, lat=lat, lon=lon, map_val=map_val
    )
    show_candlestick = chart_type == "candlestick"
    cs_props = ["cs_x", "cs_open", "cs_close", "cs_high", "cs_low", "cs_group"]
    cs_x, cs_open, cs_close, cs_high, cs_low, cs_group = (
        inputs.get(p) for p in cs_props
    )
    (
        cs_x_options,
        open_options,
        close_options,
        high_options,
        low_options,
    ) = build_candlestick_options(
        df,
        cs_x=cs_x,
        cs_open=cs_open,
        cs_close=cs_close,
        cs_high=cs_high,
        cs_low=cs_low,
    )
    cscale_style = colorscale_input_style(**inputs)
    default_cscale = DEFAULT_CSALES.get(chart_type, REDS)

    (
        group_type_style,
        group_val_style,
        bins_style,
        main_input_class,
        show_groups,
    ) = main_inputs_and_group_val_display(inputs)
    group_val = [json.dumps(gv) for gv in inputs.get("group_val") or []]

    def show_map_style(show):
        return {} if show else {"display": "none"}

    body_items = [
        dcc.Store(id="query-data", data=inputs.get("query")),
        dcc.Store(
            id="input-data",
            data={
                k: v
                for k, v in inputs.items()
                if k not in ["cpg", "cpy", "barmode", "barsort"]
            },
        ),
        dcc.Store(
            id="chart-input-data",
            data={
                k: v
                for k, v in inputs.items()
                if k in ["cpg", "cpy", "barmode", "barsort"]
            },
        ),
        dcc.Store(
            id="map-input-data",
            data={
                k: v
                for k, v in inputs.items()
                if k
                in [
                    "map_type",
                    "map_code",
                    "loc_mode",
                    "lat",
                    "lon",
                    "map_val",
                    "scope",
                    "proj",
                ]
            },
        ),
        dcc.Store(
            id="candlestick-input-data",
            data={
                k: v
                for k, v in inputs.items()
                if k in ["cs_x", "cs_open", "cs_close", "cs_high", "cs_low", "cs_group"]
            },
        ),
        build_label_value_store("treemap", inputs),
        build_label_value_store("funnel", inputs),
        build_label_value_store("clustergram", inputs),
        dcc.Store(id="range-data"),
        dcc.Store(id="yaxis-data", data=inputs.get("yaxis")),
        dcc.Store(id="last-chart-input-data", data=inputs),
        dcc.Store(id="load-clicks", data=0),
        dcc.Store(id="save-clicks", data=0),
        dcc.Input(id="chart-code", type="hidden"),
        html.Div(
            [
                html.Div(
                    dbc.Button(
                        collapse_btn_text(False, text("Data Selection")),
                        id="collapse-data-btn",
                    ),
                    className="col-auto pr-0",
                ),
                html.Div(
                    dbc.Collapse(
                        dbc.Card(
                            dbc.CardBody(
                                [
                                    dcc.Tabs(
                                        id="data-tabs",
                                        value=inputs["data_id"],
                                        children=[
                                            build_tab(
                                                global_state.get_name(k) or k,
                                                str(k),
                                                id="data-tab-{}".format(k),
                                            )
                                            for k in global_state.keys()
                                        ],
                                        style=dict(height="36px"),
                                    )
                                ]
                                + [
                                    dbc.Tooltip(
                                        global_state.get_name(k) or k,
                                        target="data-tab-{}".format(k),
                                    )
                                    for k in global_state.keys()
                                ]
                            )
                        ),
                        id="collapse-data",
                    ),
                    className="col",
                ),
            ],
            className="row pb-3 charts-filters",
            style=dict(display="none" if len(global_state.keys()) < 2 else "block"),
        ),
        html.Div(
            html.Div(
                [
                    dcc.Tabs(
                        id="chart-tabs",
                        value=chart_type or "line",
                        children=[
                            build_tab(
                                text(t.get("label", t["value"].capitalize())),
                                t["value"],
                                id="chart-type-tab-{}".format(i),
                            )
                            for i, t in enumerate(CHARTS)
                        ],
                        style=dict(height="36px"),
                    ),
                ]
                + [
                    dbc.Tooltip(
                        text(t.get("label", t["value"].capitalize())),
                        target="chart-type-tab-{}".format(i),
                    )
                    for i, t in enumerate(CHARTS)
                ],
                className="col-md-12",
            ),
            className="row pt-3 pb-3 charts-filters",
        ),
        html.Div(
            html.Div(
                [
                    html.Div(
                        [
                            query_label,
                            dcc.Input(
                                id="query-input",
                                type="text",
                                placeholder=query_placeholder,
                                className="form-control",
                                value=query_value,
                                style={"lineHeight": "inherit"},
                            ),
                        ],
                        className="input-group mr-3",
                    )
                ],
                className="col",
            ),
            className="row pt-3 pb-3 charts-filters",
        ),
        html.Div(
            html.Div(
                [
                    html.Div(
                        [
                            build_hoverable(
                                html.Span(text("Load")),
                                load_type_msg(),
                                additional_classes="load-types-tooltip mb-auto mt-auto",
                                top="100%",
                            ),
                            dcc.Dropdown(
                                id="load-type-dropdown",
                                options=[
                                    build_option(v, v.capitalize()) for v in LOAD_TYPES
                                ],
                                className="pl-5",
                                value=load_type or "random",
                                clearable=False,
                            ),
                            dcc.Slider(
                                id="load-input",
                                min=10,
                                max=100,
                                step=10,
                                value=100 if load is None else load,
                                className="w-100",
                                marks=build_slider_counts(
                                    df, inputs["data_id"], query_value
                                ),
                                tooltip={
                                    "always_visible": False,
                                    "placement": "left",
                                },
                            ),
                        ],
                        className="input-group mr-3",
                    )
                ],
                className="col",
            ),
            className="row pt-3 pb-0 charts-filters",
        ),
        html.Div(
            [
                html.Div(
                    [
                        dbc.Button(
                            collapse_btn_text(False, text("Cleaners")),
                            id="collapse-cleaners-btn",
                        ),
                        html.Span(
                            "",
                            id="selected-cleaners",
                            className="pl-3",
                            style=dict(fontSize="85%"),
                        ),
                    ],
                    className="col-auto pr-0",
                ),
                html.Div(
                    dbc.Collapse(
                        dbc.Card(
                            dbc.CardBody(
                                dcc.Dropdown(
                                    id="cleaners-dropdown",
                                    options=[
                                        build_option(c["value"], c["label"])
                                        for c in get_cleaner_configs()
                                    ],
                                    multi=True,
                                    placeholder=text("Select Cleaner(s)"),
                                    value=group,
                                    style=dict(width="inherit"),
                                ),
                            )
                        ),
                        id="collapse-cleaners",
                    ),
                    className="col",
                ),
            ],
            className="row pb-3 charts-filters",
            style=dict(display="block"),
        ),
        html.Div(
            [
                html.Div(
                    [
                        html.Div(
                            [
                                build_input(
                                    [
                                        html.Div(text("X")),
                                        html.Small("({})".format(text("Agg By"))),
                                    ],
                                    dcc.Dropdown(
                                        id="x-dropdown",
                                        options=x_options,
                                        placeholder="{} (1, 2, ..., N)".format(
                                            text("Default Index")
                                        ),
                                        value=x,
                                        style=dict(width="inherit"),
                                    ),
                                    label_class="input-group-addon d-block pt-1 pb-0",
                                ),
                                build_input(
                                    text("Y"),
                                    dcc.Dropdown(
                                        id="y-multi-dropdown",
                                        options=y_multi_options,
                                        multi=True,
                                        placeholder=text("Select Column(s)"),
                                        style=dict(width="inherit"),
                                        value=y if show_input("y", "multi") else None,
                                    ),
                                    className="col",
                                    id="y-multi-input",
                                    style=show_style(show_input("y", "multi")),
                                ),
                                build_input(
                                    [
                                        html.Div(text("Y")),
                                        html.Small("({})".format(text("Agg By"))),
                                    ],
                                    dcc.Dropdown(
                                        id="y-single-dropdown",
                                        options=y_single_options,
                                        placeholder=text("Select Column"),
                                        style=dict(width="inherit"),
                                        value=y[0]
                                        if show_input("y") and len(y)
                                        else None,
                                    ),
                                    className="col",
                                    label_class="input-group-addon d-block pt-1 pb-0",
                                    id="y-single-input",
                                    style=show_style(show_input("y")),
                                ),
                                build_input(
                                    text("Z"),
                                    dcc.Dropdown(
                                        id="z-dropdown",
                                        options=z_options,
                                        placeholder=text("Select Column"),
                                        style=dict(width="inherit"),
                                        value=z,
                                    ),
                                    className="col",
                                    id="z-input",
                                    style=show_style(show_input("z")),
                                ),
                                build_input(
                                    text("Group"),
                                    dcc.Dropdown(
                                        id="group-dropdown",
                                        options=group_options,
                                        multi=True,
                                        placeholder=text("Select Group(s)"),
                                        value=group,
                                        style=dict(width="inherit"),
                                    ),
                                    className="col",
                                    id="group-input",
                                    style=show_style(show_input("group")),
                                ),
                            ],
                            id="standard-inputs",
                            style={}
                            if not show_map
                            and not show_candlestick
                            and chart_type not in ["treemap", "funnel", "clustergram"]
                            else {"display": "none"},
                            className="row p-0 charts-filters",
                        ),
                        html.Div(
                            [
                                build_map_type_tabs(map_type),
                                html.Div(
                                    [
                                        html.Div(
                                            [
                                                build_loc_mode_hover(loc_mode),
                                                dcc.Dropdown(
                                                    id="map-loc-mode-dropdown",
                                                    options=[
                                                        build_option(
                                                            v,
                                                            loc_modes[v].get("label"),
                                                        )
                                                        for v in [
                                                            "ISO-3",
                                                            "USA-states",
                                                            "country names",
                                                            "geojson-id",
                                                        ]
                                                    ],
                                                    style=dict(width="inherit"),
                                                    value=loc_mode,
                                                ),
                                            ],
                                            className="input-group mr-3",
                                        )
                                    ],
                                    id="map-loc-mode-input",
                                    style=show_map_style(map_type == "choropleth"),
                                    className="col-auto",
                                ),
                                custom_geojson.build_modal(map_type, loc_mode),
                                build_input(
                                    [
                                        html.Div(text("Locations")),
                                        html.Small("({})".format(text("Agg By"))),
                                    ],
                                    dcc.Dropdown(
                                        id="map-loc-dropdown",
                                        options=loc_options,
                                        placeholder=text("Select Column"),
                                        value=loc,
                                        style=dict(width="inherit"),
                                    ),
                                    id="map-loc-input",
                                    label_class="input-group-addon d-block pt-1 pb-0",
                                    style=show_map_style(map_type == "choropleth"),
                                ),
                                build_input(
                                    [
                                        html.Div(text("Lat")),
                                        html.Small("({})".format(text("Agg By"))),
                                    ],
                                    dcc.Dropdown(
                                        id="map-lat-dropdown",
                                        options=lat_options,
                                        placeholder="Select a column",
                                        value=lat,
                                        style=dict(width="inherit"),
                                    ),
                                    id="map-lat-input",
                                    label_class="input-group-addon d-block pt-1 pb-0",
                                    style=show_map_style(
                                        map_type in ["scattergeo", "mapbox"]
                                    ),
                                ),
                                build_input(
                                    [
                                        html.Div(text("Lon")),
                                        html.Small("({})".format(text("Agg By"))),
                                    ],
                                    dcc.Dropdown(
                                        id="map-lon-dropdown",
                                        options=lon_options,
                                        placeholder="Select a column",
                                        style=dict(width="inherit"),
                                        value=lon,
                                    ),
                                    id="map-lon-input",
                                    label_class="input-group-addon d-block pt-1 pb-0",
                                    style=show_map_style(
                                        map_type in ["scattergeo", "mapbox"]
                                    ),
                                ),
                                build_input(
                                    text("Scope"),
                                    dcc.Dropdown(
                                        id="map-scope-dropdown",
                                        options=[build_option(v) for v in SCOPES],
                                        style=dict(width="inherit"),
                                        value=map_scope or "world",
                                    ),
                                    id="map-scope-input",
                                    style=show_map_style(map_type == "scattergeo"),
                                ),
                                html.Div(
                                    [
                                        html.Div(
                                            [
                                                build_mapbox_token_hover(),
                                                dcc.Dropdown(
                                                    id="map-mapbox-style-dropdown",
                                                    options=build_mapbox_style_options(),
                                                    style=dict(width="inherit"),
                                                    value=mapbox_style
                                                    or "open-street-map",
                                                ),
                                            ],
                                            className="input-group mr-3",
                                        )
                                    ],
                                    id="map-mapbox-style-input",
                                    className="col-auto",
                                    style=show_map_style(map_type == "mapbox"),
                                ),
                                html.Div(
                                    [
                                        html.Div(
                                            [
                                                build_proj_hover(proj),
                                                dcc.Dropdown(
                                                    id="map-proj-dropdown",
                                                    options=[
                                                        build_option(v)
                                                        for v in PROJECTIONS
                                                    ],
                                                    style=dict(width="inherit"),
                                                    value=proj,
                                                ),
                                            ],
                                            className="input-group mr-3",
                                        )
                                    ],
                                    id="map-proj-input",
                                    style=show_map_style(map_type == "scattergeo"),
                                    className="col-auto",
                                ),
                                build_input(
                                    text("Value"),
                                    dcc.Dropdown(
                                        id="map-val-dropdown",
                                        options=map_val_options,
                                        placeholder=text("Select Column"),
                                        style=dict(width="inherit"),
                                        value=map_val,
                                    ),
                                ),
                                build_input(
                                    text("Group"),
                                    dcc.Dropdown(
                                        id="map-group-dropdown",
                                        options=group_options,
                                        multi=True,
                                        placeholder=text("Select Group(s)"),
                                        value=inputs.get("map_group"),
                                        style=dict(width="inherit"),
                                    ),
                                    className="col",
                                    id="map-group-input",
                                ),
                            ],
                            id="map-inputs",
                            className="row charts-filters",
                            style={} if show_map else {"display": "none"},
                        ),
                        html.Div(
                            [
                                build_input(
                                    text("X"),
                                    dcc.Dropdown(
                                        id="candlestick-x-dropdown",
                                        options=cs_x_options,
                                        placeholder=text("Select Column"),
                                        style=dict(width="inherit"),
                                        value=cs_x,
                                    ),
                                ),
                                build_input(
                                    text("Open"),
                                    dcc.Dropdown(
                                        id="candlestick-open-dropdown",
                                        options=open_options,
                                        placeholder=text("Select Column"),
                                        style=dict(width="inherit"),
                                        value=cs_open,
                                    ),
                                ),
                                build_input(
                                    text("High"),
                                    dcc.Dropdown(
                                        id="candlestick-high-dropdown",
                                        options=high_options,
                                        placeholder=text("Select Column"),
                                        style=dict(width="inherit"),
                                        value=cs_high,
                                    ),
                                ),
                                build_input(
                                    text("Low"),
                                    dcc.Dropdown(
                                        id="candlestick-low-dropdown",
                                        options=low_options,
                                        placeholder=text("Select Column"),
                                        style=dict(width="inherit"),
                                        value=cs_low,
                                    ),
                                ),
                                build_input(
                                    text("Close"),
                                    dcc.Dropdown(
                                        id="candlestick-close-dropdown",
                                        options=close_options,
                                        placeholder=text("Select Column"),
                                        style=dict(width="inherit"),
                                        value=cs_close,
                                    ),
                                ),
                                build_input(
                                    text("Group"),
                                    dcc.Dropdown(
                                        id="candlestick-group-dropdown",
                                        options=group_options,
                                        multi=True,
                                        placeholder=text("Select Group(s)"),
                                        value=inputs.get("cs_group"),
                                        style=dict(width="inherit"),
                                    ),
                                    className="col",
                                    id="candlestick-group-input",
                                ),
                            ],
                            id="candlestick-inputs",
                            className="row charts-filters",
                            style={} if show_candlestick else {"display": "none"},
                        ),
                        build_label_value_inputs("treemap", inputs, df, group_options),
                        build_funnel_inputs(inputs, df, group_options),
                        build_label_value_inputs(
                            "clustergram",
                            inputs,
                            df,
                            group_options,
                            multi_value=True,
                            all_option=True,
                        ),
                        html.Div(
                            [
                                html.Div(
                                    [
                                        build_input(
                                            text("Aggregation"),
                                            dcc.Dropdown(
                                                id="agg-dropdown",
                                                options=[
                                                    build_option(v, text(AGGS[v]))
                                                    for v in [
                                                        "count",
                                                        "pctct",
                                                        "nunique",
                                                        "sum",
                                                        "mean",
                                                        "rolling",
                                                        "corr",
                                                        "first",
                                                        "last",
                                                        "drop_duplicates",
                                                        "median",
                                                        "min",
                                                        "max",
                                                        "std",
                                                        "var",
                                                        "mad",
                                                        "prod",
                                                        "pctsum",
                                                    ]
                                                ],
                                                placeholder=text("No Aggregation"),
                                                style=dict(width="inherit"),
                                                value=agg or "raw",
                                                disabled=len(
                                                    inputs.get(
                                                        "extended_aggregation", []
                                                    )
                                                )
                                                > 0,
                                            ),
                                        ),
                                        html.Span(
                                            "* {}".format(
                                                text(
                                                    "Extended Aggregation is currently populated."
                                                )
                                            ),
                                            id="ext-agg-warning",
                                            style=show_style(
                                                len(
                                                    inputs.get(
                                                        "extended_aggreation", []
                                                    )
                                                )
                                                > 0
                                            ),
                                            className="ext-agg-warning",
                                        ),
                                    ]
                                ),
                            ]
                            + extended_aggregations.build_modal(
                                inputs.get("extended_aggregation", []), chart_type, y
                            )
                            + [
                                html.Div(
                                    [
                                        build_input(
                                            text("Window"),
                                            dcc.Input(
                                                id="window-input",
                                                type="number",
                                                placeholder=text("Enter Days"),
                                                className="form-control text-center",
                                                style={"lineHeight": "inherit"},
                                                value=inputs.get("window"),
                                            ),
                                        ),
                                        build_input(
                                            text("Computation"),
                                            dcc.Dropdown(
                                                id="rolling-comp-dropdown",
                                                options=[
                                                    build_option(
                                                        "corr", text("Correlation")
                                                    ),
                                                    build_option(
                                                        "count", text("Count")
                                                    ),
                                                    build_option(
                                                        "cov", text("Covariance")
                                                    ),
                                                    build_option(
                                                        "kurt", text("Kurtosis")
                                                    ),
                                                    build_option(
                                                        "max", text("Maximum")
                                                    ),
                                                    build_option("mean", text("Mean")),
                                                    build_option(
                                                        "median", text("Median")
                                                    ),
                                                    build_option(
                                                        "min", text("Minimum")
                                                    ),
                                                    build_option("skew", text("Skew")),
                                                    build_option(
                                                        "std",
                                                        text("Standard Deviation"),
                                                    ),
                                                    build_option("sum", text("Sum")),
                                                    build_option(
                                                        "var", text("Variance")
                                                    ),
                                                ],
                                                placeholder=text("Select Computation"),
                                                style=dict(width="inherit"),
                                                value=inputs.get("rolling_comp"),
                                            ),
                                        ),
                                    ],
                                    id="rolling-inputs",
                                    style=show_style(agg == "rolling"),
                                ),
                                build_input(
                                    text("Drilldowns"),
                                    html.Div(
                                        daq.BooleanSwitch(
                                            id="drilldown-toggle",
                                            on=False,
                                        ),
                                        className="toggle-wrapper",
                                    ),
                                    id="drilldown-input",
                                    style=show_style((agg or "raw") != "raw"),
                                    className="col-auto",
                                ),
                            ],
                            className="row pt-3 pb-3 charts-filters",
                        ),
                    ],
                    id="main-inputs",
                    className=main_input_class,
                ),
                html.Div(
                    [
                        html.Div(
                            html.Div(
                                html.Div(
                                    [
                                        html.Span(
                                            text("Group Type"),
                                            className="input-group-addon",
                                        ),
                                        html.Div(
                                            dcc.Tabs(
                                                id="group-type",
                                                value=inputs.get("group_type")
                                                or "groups",
                                                children=[
                                                    build_tab(
                                                        text("Values"),
                                                        "groups",
                                                        {
                                                            "padding": "2px",
                                                            "minWidth": "4em",
                                                        },
                                                    ),
                                                    build_tab(
                                                        text("Bins"),
                                                        "bins",
                                                        {
                                                            "padding": "2px",
                                                            "minWidth": "4em",
                                                        },
                                                    ),
                                                ],
                                            ),
                                            id="group-type-div",
                                            className="form-control col-auto pt-3",
                                        ),
                                    ],
                                    className="input-group",
                                ),
                                className="addon-min-width",
                            ),
                            className="col-md-12 p-0 pb-5",
                            id="group-type-input",
                            style=group_type_style,
                        ),
                        build_input(
                            text("Group(s)"),
                            dcc.Dropdown(
                                id="group-val-dropdown",
                                multi=True,
                                placeholder=text("Select Group Value(s)"),
                                value=group_val,
                                style=dict(width="inherit"),
                            ),
                            className="col-md-12 p-0 pb-5",
                            id="group-val-input",
                            style=group_val_style,
                        ),
                        build_input(
                            text("Bins"),
                            [
                                daq.NumericInput(
                                    id="bins-val-input",
                                    min=1,
                                    max=30,
                                    value=inputs.get("bins_val") or 5,
                                ),
                                html.Div(
                                    html.Div(
                                        [
                                            html.Span(
                                                text("Binning"),
                                                className="input-group-addon",
                                            ),
                                            html.Div(
                                                build_hoverable(
                                                    dcc.Tabs(
                                                        id="bin-type",
                                                        value=inputs.get("bin_type")
                                                        or "width",
                                                        children=[
                                                            build_tab(
                                                                text("Width"),
                                                                "width",
                                                                {
                                                                    "padding": "2px",
                                                                    "minWidth": "4em",
                                                                },
                                                            ),
                                                            build_tab(
                                                                text("Freq"),
                                                                "freq",
                                                                {
                                                                    "padding": "2px",
                                                                    "minWidth": "4em",
                                                                },
                                                            ),
                                                        ],
                                                    ),
                                                    bin_type_msg(),
                                                    "",
                                                    top="120%",
                                                ),
                                                id="bin-type-div",
                                                className="form-control col-auto pt-3",
                                            ),
                                        ],
                                        className="input-group",
                                    ),
                                    className="col-auto addon-min-width",
                                    id="bin-type-input",
                                ),
                            ],
                            className="col-md-12 p-0",
                            id="bins-input",
                            style=bins_style,
                        ),
                    ],
                    id="group-inputs-row",
                    className="col-md-4 row pt-3 pb-5",
                    style=show_groups,
                ),
            ],
            className="row",
        ),
        html.Div(
            [
                build_input(
                    text("Chart Per\nGroup"),
                    html.Div(
                        daq.BooleanSwitch(
                            id="cpg-toggle",
                            on=inputs.get("cpg") or False,
                        ),
                        className="toggle-wrapper",
                    ),
                    id="cpg-input",
                    style=show_style(show_cpg),
                    className="col-auto",
                ),
                build_input(
                    text("Chart Per\nY"),
                    html.Div(
                        daq.BooleanSwitch(
                            id="cpy-toggle",
                            on=inputs.get("cpy") or False,
                        ),
                        className="toggle-wrapper",
                    ),
                    id="cpy-input",
                    style=show_style(show_cpy),
                    className="col-auto",
                ),
                build_input(
                    text("Trendline"),
                    dcc.Dropdown(
                        id="trendline-dropdown",
                        options=[
                            build_option("ols"),
                            build_option("lowess"),
                        ],
                        value=inputs.get("trendline"),
                    ),
                    className="col-auto addon-min-width",
                    style=scatter_input,
                    id="trendline-input",
                ),
                build_input(
                    text("Barmode"),
                    dcc.Dropdown(
                        id="barmode-dropdown",
                        options=[
                            build_option("group", text("Group")),
                            build_option("stack", text("Stack")),
                            build_option("relative", text("Relative")),
                        ],
                        value=inputs.get("barmode") or "group",
                        placeholder=text("Select Mode"),
                    ),
                    className="col-auto addon-min-width",
                    style=bar_style,
                    id="barmode-input",
                ),
                build_input(
                    text("Barsort"),
                    dcc.Dropdown(
                        id="barsort-dropdown",
                        options=barsort_options,
                        value=inputs.get("barsort"),
                    ),
                    className="col-auto addon-min-width",
                    style=barsort_input_style,
                    id="barsort-input",
                ),
                build_input(
                    text("Top"),
                    dcc.Dropdown(
                        id="top-bars",
                        options=[build_option(v) for v in [5, 10, 20, 50]],
                        value=inputs.get("top_bars"),
                        placeholder=None,
                    ),
                    className="col-auto",
                    style=barsort_input_style,
                    id="top-bars-input",
                ),
                html.Div(
                    html.Div(
                        [
                            html.Span(
                                text("Y-Axis"),
                                className="input-group-addon",
                            ),
                            html.Div(
                                [
                                    dcc.Tabs(
                                        id="yaxis-scale",
                                        value=inputs.get("scale") or "linear",
                                        children=get_yaxis_scale_tabs(),
                                        className="pr-5",
                                    ),
                                    dcc.Tabs(
                                        id="yaxis-type",
                                        value=yaxis_type,
                                        children=get_yaxis_type_tabs(y),
                                    ),
                                ],
                                id="yaxis-type-div",
                                className="form-control col-auto pt-3",
                                style=yaxis_type_style,
                            ),
                            dcc.Dropdown(
                                id="yaxis-dropdown",
                                options=yaxis_options,
                            ),
                            html.Span(
                                "{}:".format(text("Min")),
                                className="input-group-addon col-auto",
                                id="yaxis-min-label",
                            ),
                            dcc.Input(
                                id="yaxis-min-input",
                                type="number",
                                className="form-control col-auto",
                                style={"lineHeight": "inherit"},
                            ),
                            html.Span(
                                "{}:".format(text("Max")),
                                className="input-group-addon col-auto",
                                id="yaxis-max-label",
                            ),
                            dcc.Input(
                                id="yaxis-max-input",
                                type="number",
                                className="form-control col-auto",
                                style={"lineHeight": "inherit"},
                            ),
                        ],
                        className="input-group",
                        id="yaxis-min-max-options",
                    ),
                    className="col-auto addon-min-width",
                    id="yaxis-input",
                    style=show_style(show_yaxis),
                ),
                build_input(
                    text("Colorscale"),
                    dcs.DashColorscales(
                        id="colorscale-picker",
                        colorscale=inputs.get("colorscale") or default_cscale,
                    ),
                    className="col-auto addon-min-width pr-0",
                    style=cscale_style,
                    id="colorscale-input",
                ),
                build_input(
                    text("Animate"),
                    html.Div(
                        daq.BooleanSwitch(
                            id="animate-toggle",
                            on=inputs.get("animate") or False,
                        ),
                        className="toggle-wrapper",
                    ),
                    id="animate-input",
                    style=animate_style,
                    className="col-auto",
                ),
                build_input(
                    text("Animate By"),
                    dcc.Dropdown(
                        id="animate-by-dropdown",
                        options=animate_opts,
                        value=inputs.get("animate_by"),
                    ),
                    className="col-auto addon-min-width",
                    style=animate_by_style,
                    id="animate-by-input",
                ),
                dbc.Button(
                    text("Lock Zoom"),
                    id="lock-zoom-btn",
                    className="ml-auto",
                    style=lock_zoom_style(chart_type),
                ),
                build_input(
                    build_hoverable(
                        html.Div(text("Auto-Load"), style=dict(color="white")),
                        auto_load_msg(),
                        "",
                        top="120%",
                    ),
                    html.Div(
                        daq.BooleanSwitch(
                            id="auto-load-toggle",
                            on=True,
                            color="green",
                        ),
                        className="toggle-wrapper",
                    ),
                    id="auto-load-input",
                    className="ml-auto col-auto",
                ),
                dbc.Button(
                    text("Load"),
                    id="load-btn",
                    color="primary",
                    style=dict(display="none"),
                ),
                build_hoverable(
                    dbc.Button(
                        text("Save"),
                        id="save-btn",
                        color="primary",
                        style=dict(display="none"),
                    ),
                    text("save_msg"),
                    "",
                    top="120%",
                ),
            ],
            className="row pt-3 pb-5 charts-filters",
            id="chart-inputs",
        ),
        dcc.Loading(
            html.Div(id="chart-content", style={"max-height": "69vh"}), type="circle"
        ),
        dcc.Textarea(id="copy-text", style=dict(position="absolute", left="-110%")),
    ]
    if settings.get("github_fork", False):
        body_items.append(
            html.Span(
                html.A(
                    text("Fork me on Github"), href="https://github.com/man-group/dtale"
                ),
                id="forkongithub",
            )
        )
    return body_items





          

      

      

    

  

    
      
          
            
  Source code for dtale.dash_application.layout.utils

import dash_bootstrap_components as dbc

from dtale.dash_application import dcc, html
from dtale.translations import text
from dtale.utils import dict_merge, classify_type, flatten_lists, make_list
from dtale.charts.utils import INDEX_COL


[docs]def show_style(show, display_style="block"):
    return {"display": display_style if show else "none"}



[docs]def build_input(
    label, input, className="col-auto", label_class="input-group-addon", **kwargs
):
    """
    Helper function to build a standard label/input component in dash.

    :param label: name of the input you are displaying
    :type label: str
    :param input: dash component for storing state
    :param className: style class to be applied to encapsulating div
    :type className: str
    :param kwargs: Optional keyword arguments to be applied to encapsulating div (style, title, id...)
    :type kwargs: dict
    :return: dash components for label/input
    :rtype: :dash:`dash_html_components.Div <dash-html-components/div>`
    """
    return html.Div(
        [
            html.Div(
                [html.Span(label, className=label_class)] + make_list(input),
                className="input-group mr-3",
            )
        ],
        className=className,
        **kwargs
    )



[docs]def build_option(value, label=None):
    """
    Returns value/label inputs in a dictionary for use in
    :dash:`dash_core_components.Dropdown <dash-core-components/Dropdown>`
    """
    return {"label": value if label is None else label, "value": value}



FREQS = ["H", "H2", "WD", "D", "W", "M", "Q", "Y"]
FREQ_LABELS = dict(
    H="Hourly",
    H2="Hour",
    WD="Weekday",
    W="Weekly",
    M="Monthly",
    Q="Quarterly",
    Y="Yearly",
)


[docs]def build_cols(cols, dtypes):
    """
    Helper function to add additional column entries for columns of type datetime so that users can make use of
    different frequencies of dates.  For example, hour, weekday, month, quarter, year

    :param cols: columns in dataframe
    :type cols: list of strings
    :param dtypes: datatypes of columns in dataframe
    :type dtypes: dict
    :return: generator or columns + any additional (datetime column + frequency) options
    """
    yield INDEX_COL, INDEX_COL
    for c in cols:
        if classify_type(dtypes[c]) == "D":
            for freq in FREQS:
                if freq in FREQ_LABELS:
                    yield "{}|{}".format(c, freq), "{} ({})".format(
                        c, FREQ_LABELS[freq]
                    )
                else:
                    yield c, c
        else:
            yield c, c



[docs]def build_selections(*args):
    """
    simple helper function to build a single level list of values based on variable number of inputs which could be
    equal to None.
    """
    return flatten_lists([[] if a is None else make_list(a) for a in args])



[docs]def build_tab(label, value, additional_style=None, **kwargs):
    """
    Builds a :dash:`dash_core_components.Tab <dash-core-components/tab>` with standard styling settings.
    """
    base_style = {"borderBottom": "1px solid #d6d6d6", "padding": "6px"}
    return dcc.Tab(
        label=label,
        value=value,
        style=dict_merge(base_style, {"fontWeight": "bold"}, additional_style or {}),
        disabled_style=dict_merge(
            base_style,
            {
                "fontWeight": "bold",
                "backgroundColor": "LightGray",
                "color": "black",
                "cursor": "not-allowed",
            },
            additional_style or {},
        ),
        selected_style=dict_merge(
            base_style,
            {
                "borderTop": "1px solid #d6d6d6",
                "backgroundColor": "#2a91d1",
                "color": "white",
            },
            additional_style or {},
        ),
        **kwargs
    )



[docs]def build_drilldown_modal(idx):
    return dbc.Modal(
        [
            dbc.ModalHeader(
                html.Div(
                    [
                        html.Div(
                            text("Chart Drilldown"),
                            className="col mt-auto mb-auto",
                            id="drilldown-modal-header-{}".format(idx),
                        ),
                        html.Button(
                            html.Span("X"),
                            className="close mr-5",
                            id="close-drilldown-modal-header-{}".format(idx),
                        ),
                    ],
                    className="row",
                )
            ),
            dbc.ModalBody(
                dcc.Loading(
                    [
                        html.Div(
                            [
                                html.Div(
                                    dcc.Tabs(
                                        id="drilldown-chart-type-{}".format(idx),
                                        value="histogram",
                                        children=[
                                            build_tab(t.capitalize(), t)
                                            for t in ["histogram", "bar"]
                                        ],
                                        style=dict(height="36px"),
                                    ),
                                    className="col-md-4",
                                ),
                                build_input(
                                    "X",
                                    dcc.Dropdown(
                                        id="drilldown-x-dropdown-{}".format(idx),
                                        options=[],
                                        placeholder="Select a column",
                                        value=None,
                                        style=dict(width="inherit"),
                                        className="drilldown-x-dropdown",
                                    ),
                                    id="drilldown-x-input-{}".format(idx),
                                    style=dict(display="none"),
                                ),
                            ],
                            className="row pt-3 pb-5",
                        ),
                        html.Div(id="drilldown-content-{}".format(idx)),
                    ],
                    type="circle",
                )
            ),
            dbc.ModalFooter(
                dbc.Button(
                    text("Close"),
                    id="close-drilldown-modal-{}".format(idx),
                    className="ml-auto",
                )
            ),
        ],
        id="drilldown-modal-{}".format(idx),
        size="lg",
        centered=True,
        className="drilldown-modal",
    )



CHART_IDX = 0


[docs]def reset_charts():
    global CHART_IDX

    CHART_IDX = 0



[docs]def graph_wrapper(modal=False, export=False, **kwargs):
    global CHART_IDX

    curr_style = kwargs.pop("style", None) or {}
    if modal or export:
        id = "{}-chart".format("modal" if modal else "export")
        return dcc.Graph(
            id=id, style=dict_merge({"height": "100%"}, curr_style), **kwargs
        )

    CHART_IDX += 1
    graph = dcc.Graph(
        id="chart-{}".format(CHART_IDX),
        style=dict_merge({"height": "100%"}, curr_style),
        **kwargs
    )
    graph.figure["id"] = "chart-figure-{}".format(CHART_IDX)
    click_data_store = dcc.Store(id="chart-click-data-{}".format(CHART_IDX))
    return [graph, click_data_store, build_drilldown_modal(CHART_IDX)]



[docs]def build_hoverable(
    content,
    hoverable_content,
    hover_class="map-types",
    top="50%",
    additional_classes="",
):
    return html.Div(
        [
            content,
            html.Div(
                hoverable_content,
                className="hoverable__content {}".format(hover_class),
                style=dict(top=top),
            ),
        ],
        style=dict(borderBottom="none"),
        className="hoverable {}".format(additional_classes),
    )





          

      

      

    

  

    
      
          
            
  Source code for dtale.cli.clickutils

import logging
import requests
import socket
import sys
from builtins import str
from datetime import datetime

import click
import pkg_resources
from six import PY3, BytesIO, StringIO, string_types

from dtale.utils import make_list

logger = logging.getLogger(__name__)

LOG_LEVELS = dict(
    debug=logging.DEBUG,
    info=logging.INFO,
    warning=logging.WARNING,
    error=logging.ERROR,
    critical=logging.CRITICAL,
)


[docs]def setup_logging(logfile, log_level, verbose=False):
    """
    Utility method for setting up logging configuration

    :param logfile: location of D-Tale logs
    :type logfile: str
    :param log_level: D-Tale's implementation of standard logging levels
    :type log_level: str, options are debug, info, warning, error or, critical
    :param verbose: turns on verbose logging, defaults to False
    :type verbose: bool, optional
    :return:
    """

    if log_level == "verbose" or verbose:
        log_level = LOG_LEVELS["debug"]
    elif log_level:
        log_level = LOG_LEVELS[log_level]
    else:
        log_level = LOG_LEVELS["info"]

    logging.getLogger().handlers = []

    fmt = "%(asctime)s - %(levelname)-8s - %(message)s"
    try:
        logging.basicConfig(format=fmt, level=log_level)
    except BaseException:
        # #202: when using Pyzo IDE the basicConfig has already been set and if you try to set it again
        # then it will cause a maximum recursion exception
        logging.getLogger().setLevel(log_level)

    if logfile:
        fh = logging.FileHandler(logfile, mode="w")
        fh.setFormatter(logging.Formatter(fmt))
        logging.getLogger().addHandler(fh)

    for handler in logging.getLogger().handlers:
        handler.setLevel(log_level)
        handler.setFormatter(logging.Formatter(fmt))

    logger.debug("{}".format(" ".join(sys.argv)))
    try:
        logger.debug("Hostname: {}".format(socket.gethostname()))
    except Exception as e:
        logger.exception(e)



[docs]def loader_options(key, params):
    """
    Builds a decorator which will append a list of click parameters based on
    a combination of prefix & parameter name

    loader_options('foo', ['bar', 'baz']) => click.option('--foo-bar'), click.option('--foo-baz')

    :param key: parameter prefix
    :type key: str
    :param params: parameters names
    :type params: list
    :return: filter
    :rtype: func
    """

    def decorator(f):
        for p in params:
            f = click.option(
                "--" + key + "-" + p, help="Override {} {}".format(key, p)
            )(f)
        return f

    return decorator



[docs]def get_loader_options(key, properties, options):
    """
    Filters dictionary of click parameters for ones which start with a certain prefix

    :param key: click option prefix
    :type key: str
    :param properties: sub-properties of the click command key
    :type properties: list of str
    :param options: click options
    :type options: dict
    :return: dictionary of click options with start with key
    :rtype: dict
    """

    def _build_key(option):
        segs = option.split("_")
        if len(segs) == 1:
            return ""
        return option.split("{}_".format(key))[-1]

    final_key = "_".join(key.split("-"))
    selected_opts = (
        [final_key]
        if not len(make_list(properties))
        else [
            "{}_{}".format(final_key, prop["name"] if isinstance(prop, dict) else prop)
            for prop in properties
        ]
    )

    return dict(
        (
            (_build_key(k), v)
            for k, v in options.items()
            if k in selected_opts
            if v is not None
        )
    )



[docs]def get_log_options(options):
    """
    Click logging options (logfile, log_level, verbose)
    """
    names = ["logfile", "log_level", "verbose"]
    return get_named_options(names, options)



[docs]def get_named_options(names, options):
    """
    Filters click options for options in a specific subset of names
    """
    return {k: v for k, v in options.items() if k in names}



[docs]def retrieve_meta_info_and_version(name):
    """
    Retrieves meta information and versioning of specific package name
    """
    try:
        dist = pkg_resources.get_distribution(name)
    except BaseException:
        return None, "unknown"
    try:
        for line in dist._get_metadata(dist.PKG_INFO):
            if line.startswith("Description:"):
                return line[len("Description:") :].strip(), dist.version
    except BaseException:
        pass
    return None, dist.version



[docs]def get_args(click_wrapper):
    """
    Retrieves arguments being passed in from the command-line and applying them to a click command

    :param click_wrapper: click context
    :return: list of arguments
    :rtype: list
    """

    # Get the options defined on cli
    params = []
    for opt in click_wrapper.params:
        params.extend(opt.opts)

    args = sys.argv[1:]

    # Reorder the args so that cli options come before
    # subcommand options. This is a click limitation.
    head, tail = [], []
    for a in args:
        if a in params or head and head[-1] in params:
            head.append(a)
        else:
            tail.append(a)
    return head + tail



[docs]def run(click_wrapper):
    """
    Wrapper function for executing click commands and handling exceptions produced from
    click commands with versioning boilerplate

    :param click_wrapper: click context
    """

    t1 = datetime.now()
    try:
        try:
            dtale_name = "dtale"
            bld_info, ver_info = retrieve_meta_info_and_version(dtale_name)
            logger.debug("{} bld: {}".format(dtale_name, bld_info))
            logger.debug("{} ver: {}".format(dtale_name, ver_info))
        except BaseException:
            logger.debug("failure to retrieve metadata for: {}".format(dtale_name))

        args = get_args(click_wrapper)
        click_wrapper(args)
        sys.exit(0)
    except Exception as ex:
        logger.exception("Fatal error: " + str(ex))
        sys.exit(1)
    finally:
        logger.info("Elapsed time: %s" % (datetime.now() - t1))



[docs]def loader_prop_keys(prop_cfgs):
    return [p if isinstance(p, string_types) else p["name"] for p in prop_cfgs]



[docs]def handle_str_content(resp):
    return BytesIO(resp.content) if PY3 else StringIO(resp.content.decode("utf-8"))



[docs]def is_url(path):
    return path.startswith("http://") or path.startswith("https://")



[docs]def handle_path(path, kwargs, resp_handler=handle_str_content):
    if is_url(path):
        proxy = kwargs.pop("proxy", None)
        req_kwargs = {}
        if proxy is not None:
            req_kwargs["proxies"] = dict(http=proxy, https=proxy)
        resp = requests.get(path, **req_kwargs)
        assert resp.status_code == 200
        return resp_handler(resp)
    return path





          

      

      

    

  

    
      
          
            
  Source code for dtale.cli.loaders

import os
import platform
from logging import getLogger

import click

from dtale.cli.loaders import (
    arctic_loader,
    csv_loader,
    excel_loader,
    json_loader,
    parquet_loader,
    r_loader,
    sqlite_loader,
)

logger = getLogger(__name__)


[docs]def build_custom_module_loader_args(fname, path):
    return "dtale.cli.loaders.{}".format(fname), "{}/{}.py".format(path, fname)



[docs]def get_py35_loader(fname, path):
    """
    Utility function for loading dynamic modules (CLI configurations) when python_version >= 3.5

    """
    import importlib.util

    spec = importlib.util.spec_from_file_location(
        *build_custom_module_loader_args(fname, path)
    )
    custom_loader = importlib.util.module_from_spec(spec)
    spec.loader.exec_module(custom_loader)
    return custom_loader



[docs]def get_py33_loader(fname, path):
    """
    Utility function for loading dynamic modules (CLI configurations) when python_version in (3.3, 3.4)

    """
    from importlib.machinery import SourceFileLoader

    return SourceFileLoader(*build_custom_module_loader_args(fname, path)).load_module()



[docs]def get_py2_loader(fname, path):
    """
    Utility function for loading dynamic modules (CLI configurations) when python_version < 3

    """
    import imp

    return imp.load_source(*build_custom_module_loader_args(fname, path))



[docs]def unsupported_python_version(version_tuple):
    return (
        "Unsupported version of python used for custom CLI loaders, {}. If you do not plan on using any custom "
        "CLI loaders please remove your DTALE_CLI_LOADERS environment variable."
    ).format(version_tuple)



[docs]def custom_module_loader():
    """
    Utility function for using different module loaders based on python version:
    * :meth:`dtale.cli.loaders.get_py35_loader`
    * :meth:`dtale.cli.loaders.get_py33_loader`
    * :meth:`dtale.cli.loaders.get_py2_loader`

    """
    major, minor, revision = [int(i) for i in platform.python_version_tuple()]
    if major == 2:
        return get_py2_loader
    if major == 3:
        if minor >= 5:
            return get_py35_loader
        elif minor in (3, 4):
            return get_py33_loader
    raise ValueError(unsupported_python_version(platform.python_version_tuple()))



LOADERS = {
    arctic_loader.LOADER_KEY: arctic_loader,
    csv_loader.LOADER_KEY: csv_loader,
    excel_loader.LOADER_KEY: excel_loader,
    json_loader.LOADER_KEY: json_loader,
    parquet_loader.LOADER_KEY: parquet_loader,
    r_loader.LOADER_KEY: r_loader,
    sqlite_loader.LOADER_KEY: sqlite_loader,
}


[docs]def build_loaders():
    """
    Utility function executed at runtime to load dynamic CLI options from the environment variable, DTALE_CLI_LOADERS.
    You either override one of the two default loader configurations, arctic or csv, or create a brand new
    configuration which can be referenced from the command line.

    """
    global LOADERS

    custom_loader_path = os.environ.get("DTALE_CLI_LOADERS")
    if custom_loader_path is not None:
        custom_loader_func = custom_module_loader()
        for full_filename in os.listdir(custom_loader_path):
            filename, file_extension = os.path.splitext(full_filename)
            if file_extension == ".py":
                custom_loader = custom_loader_func(filename, custom_loader_path)
                if hasattr(custom_loader, "LOADER_KEY") and hasattr(
                    custom_loader, "LOADER_PROPS"
                ):
                    LOADERS[custom_loader.LOADER_KEY] = custom_loader



[docs]def setup_loader_options():
    """
    Utility function executed at runtime to find dynamic CLI options as well as the defaults and create their
    `click` decorators to keyword arguments will be processed accordingly.

    """
    build_loaders()

    def decorator(f):
        for cli_loader in LOADERS.values():
            if len(cli_loader.LOADER_PROPS):
                for p in cli_loader.LOADER_PROPS:
                    prop_name = "--{}".format(cli_loader.LOADER_KEY)
                    if isinstance(p, str):
                        if len(p):
                            prop_name = "{}-{}".format(prop_name, p)
                        f = click.option(
                            prop_name, help="Override {}".format(prop_name)
                        )(f)
                    elif isinstance(p, dict):
                        p_name = p.get("name")
                        if len(p_name):
                            prop_name = "{}-{}".format(prop_name, p_name)
                        opt_kwargs = {k: v for k, v in p.items() if k != "name"}
                        f = click.option(prop_name, **opt_kwargs)(f)
                    else:
                        raise NotImplementedError(
                            "You have specified an unknown type for a value in {} LOADER_PROPS: {}".format(
                                cli_loader.LOADER_KEY, type(p)
                            )
                        )
            else:
                f = click.option(
                    "--{}".format(cli_loader.LOADER_KEY),
                    is_flag=True,
                    help="Use {} loader".format(cli_loader.LOADER_KEY),
                )(f)
        return f

    return decorator



[docs]def check_loaders(kwargs):
    """
    Utility function to find which CLI loader is being used based on the `click` options/flags provided from the
    command line

    """
    for cli_loader in LOADERS.values():
        cli_loader_func = cli_loader.find_loader(kwargs)
        if cli_loader_func is not None:
            return cli_loader_func
    return None





          

      

      

    

  

    
      
          
            
  Source code for dtale.cli.script

from logging import getLogger

import click
import sys

from dtale.app import find_free_port, show
from dtale.cli.clickutils import LOG_LEVELS, get_log_options, run, setup_logging
from dtale.cli.loaders import check_loaders, setup_loader_options

logger = getLogger(__name__)


[docs]def validate_allow_cell_edits(ctx, param, value):
    if "--no-cell-edits" in sys.argv:
        return value
    return None



@click.command(name="main", help="Run D-Tale from command-line")
@click.option("--host", type=str, help="hostname or IP address of process")
@click.option("--port", type=int, help="port number of process")
@click.option("--debug", is_flag=True, help="flag to switch on Flask's debug mode")
@click.option(
    "--no-reaper",
    is_flag=True,
    help="flag to turn off auto-reaping (process cleanup after period of inactivity)",
)
@click.option(
    "--open-browser",
    is_flag=True,
    help="flag to automatically open default web browser on startup",
)
@click.option("--name", type=str, help="name to apply to your D-Tale session")
@click.option(
    "--no-cell-edits",
    is_flag=True,
    callback=validate_allow_cell_edits,
    help="flag to turn off cell editing in the grid",
)
@click.option(
    "--hide-shutdown", is_flag=True, help='flag to hide "Shutdown" button from users'
)
@click.option(
    "--github-fork",
    is_flag=True,
    help='flag to show "Fork Me On GitHub" link in upper right-hand corner of the app',
)
@click.option("--app-root", type=str)
@click.option(
    "--hide-drop-rows", is_flag=True, help='flag to hide "Drop Rows" button from users'
)
@click.option(
    "--theme",
    default="light",
    type=click.Choice(["light", "dark"]),
    help='theme you would like used for D-Tale, the default is "light"',
)
@click.option(
    "--precision",
    default=2,
    type=int,
    help="Default precision displayed by columns containing float data (default: 2)",
)
@click.option(
    "--show-columns",
    help="Comma-separated string of column names you would like displayed on load",
)
@click.option(
    "--hide-columns",
    help="Comma-separated string of column names you would like hidden on load",
)
@click.option(
    "--query-engine",
    default="python",
    type=click.Choice(["python", "numexpr"]),
    help='query engine you would like used for D-Tale, the default is "python"',
)
@click.option(
    "--sort",
    help=(
        "Comma-separated string of pipe-separated column names/sort directions you would like applied on load. "
        "EX: col1|ASC,col2|DESC"
    ),
)
@click.option(
    "--locked",
    help="Comma-separated string of column names you would like locked on the left-hand side of your grid on load",
)
@setup_loader_options()
@click.option("--log", "logfile", help="Log file name")
@click.option(
    "--log-level",
    help="Set the logging level",
    type=click.Choice(list(LOG_LEVELS.keys())),
    default="info",
    show_default=True,
)
@click.option("-v", "--verbose", help="Set the logging level to debug", is_flag=True)
def main(
    host=None,
    port=None,
    debug=None,
    no_reaper=None,
    open_browser=False,
    name=None,
    no_cell_edits=None,
    hide_shutdown=None,
    github_fork=None,
    app_root=None,
    hide_drop_rows=None,
    **kwargs
):
    """
    Runs a local server for the D-Tale application.

    This local server is recommended when you have a pandas object stored in a CSV
    or retrievable from :class:`arctic.Arctic` data store.
    """
    log_opts = get_log_options(kwargs)
    setup_logging(
        log_opts.get("logfile"), log_opts.get("log_level"), log_opts.get("verbose")
    )

    data_loader = check_loaders(kwargs)

    # in order to handle the hierarchy of inputs if "--no-cell-edits" is not specified
    # then we'll update it to None
    allow_cell_edits = False if no_cell_edits is not None else None
    kwargs["show_columns"] = (
        kwargs["show_columns"].split(",") if kwargs.get("show_columns") else None
    )
    kwargs["hide_columns"] = (
        kwargs["hide_columns"].split(",") if kwargs.get("hide_columns") else None
    )
    kwargs["sort"] = (
        [tuple(sort.split("|")) for sort in kwargs["sort"].split(",")]
        if kwargs.get("sort")
        else None
    )
    kwargs["locked"] = kwargs["locked"].split(",") if kwargs.get("locked") else None
    show(
        host=host,
        port=int(port or find_free_port()),
        debug=debug,
        subprocess=False,
        data_loader=data_loader,
        reaper_on=not no_reaper,
        open_browser=open_browser,
        name=name,
        allow_cell_edits=allow_cell_edits,
        hide_shutdown=hide_shutdown,
        github_fork=github_fork,
        app_root=app_root,
        hide_drop_rows=hide_drop_rows,
        **kwargs
    )


if __name__ == "__main__":
    run(main)




          

      

      

    

  

    
      
          
            
  Source code for dtale.cli.loaders.arctic_loader

from logging import getLogger

import pandas as pd

from dtale.app import show
from dtale.cli.clickutils import get_loader_options

logger = getLogger(__name__)

"""
  IMPORTANT!!! This global variable is required for building any customized CLI loader.
  When find loaders on startup it will search for any modules containing the global variable LOADER_KEY.
"""
NOW = pd.Timestamp("now").strftime("%Y%m%d")
LOADER_KEY = "arctic"
LOADER_PROPS = [
    dict(name="host", help="arctic hostname"),
    dict(name="library", help="library within --arctic-host"),
    dict(name="node", help="node within --arctic-library"),
    dict(
        name="start",
        help="start-date of range to load if reading from ChunkStore (EX: {})".format(
            NOW
        ),
    ),
    dict(
        name="end",
        help="end-date of range to load if reading from ChunkStore (EX: {})".format(
            NOW
        ),
    ),
]


# IMPORTANT!!! This function is required if you would like to be able to use this loader from the back-end.
[docs]def show_loader(**kwargs):
    return show(data_loader=lambda: loader_func(**kwargs), **kwargs)



[docs]def loader_func(**kwargs):
    try:
        from arctic import Arctic
        from arctic.store.versioned_item import VersionedItem
    except ImportError:
        raise ImportError("In order to use the arctic loader you must install arctic!")
    host = Arctic(kwargs.get("host"))
    lib = host.get_library(kwargs.get("library"))
    read_kwargs = {}
    start, end = (kwargs.get(p) for p in ["start", "end"])
    if start and end:
        read_kwargs["chunk_range"] = pd.date_range(start, end)
    data = lib.read(kwargs.get("node"), **read_kwargs)
    if isinstance(data, VersionedItem):
        data = data.data
    return data



# IMPORTANT!!! This function is required for building any customized CLI loader.
[docs]def find_loader(kwargs):
    """
    Arctic implementation of data loader which will return a function if any of the
    `click` options based on LOADER_KEY & LOADER_PROPS have been used, otherwise return None

    :param kwargs: Optional keyword arguments to be passed from `click`
    :return: data loader function for arctic implementation
    """
    arctic_opts = get_loader_options(LOADER_KEY, LOADER_PROPS, kwargs)
    if len([f for f in arctic_opts.values() if f]):

        def _arctic_loader():
            return loader_func(**arctic_opts)

        return _arctic_loader
    return None





          

      

      

    

  

    
      
          
            
  Source code for dtale.cli.loaders.csv_loader

import pandas as pd

from dtale.app import show
from dtale.cli.clickutils import get_loader_options, handle_path, loader_prop_keys

"""
  IMPORTANT!!! These global variables are required for building any customized CLI loader.
  When build_loaders runs startup it will search for any modules containing the global variable LOADER_KEY.
"""
LOADER_KEY = "csv"
LOADER_PROPS = [
    dict(name="path", help="path to CSV file"),
    dict(name="proxy", help="proxy URL if you're passing in a URL for --csv-path"),
    dict(
        name="parse_dates",
        help="comma-separated string of column names which should be parsed as dates",
    ),
    dict(name="index_col", help="Column(s) to use as the row labels or the Datafame"),
    dict(name="delimiter", help="Delimiter to use (comma, tab, etc...)"),
]


# IMPORTANT!!! This function is required if you would like to be able to use this loader from the back-end.
[docs]def show_loader(**kwargs):
    return show(data_loader=lambda: loader_func(**kwargs), **kwargs)



[docs]def loader_func(**kwargs):
    path = handle_path(kwargs.pop("path"), kwargs)
    return pd.read_csv(
        path, **{k: v for k, v in kwargs.items() if k in loader_prop_keys(LOADER_PROPS)}
    )



# IMPORTANT!!! This function is required for building any customized CLI loader.
[docs]def find_loader(kwargs):
    """
    CSV implementation of data loader which will return a function if any of the
    `click` options based on LOADER_KEY & LOADER_PROPS have been used, otherwise return None

    :param kwargs: Optional keyword arguments to be passed from `click`
    :return: data loader function for CSV implementation
    """
    csv_opts = get_loader_options(LOADER_KEY, LOADER_PROPS, kwargs)
    if len([f for f in csv_opts.values() if f]):

        def _csv_loader():
            csv_arg_parsers = {  # TODO: add additional arg parsers
                "parse_dates": lambda v: v.split(",") if v else None
            }
            kwargs = {
                k: csv_arg_parsers.get(k, lambda v: v)(v) for k, v in csv_opts.items()
            }
            return loader_func(**kwargs)

        return _csv_loader
    return None





          

      

      

    

  

    
      
          
            
  Source code for dtale.cli.loaders.excel_loader

import pandas as pd

from dtale.app import show
from dtale.cli.clickutils import get_loader_options, handle_path, loader_prop_keys

"""
  IMPORTANT!!! These global variables are required for building any customized CLI loader.
  When build_loaders runs startup it will search for any modules containing the global variable LOADER_KEY.
"""
LOADER_KEY = "excel"
LOADER_PROPS = [
    dict(name="path", help="path to Excel (.xls,xlsx) file"),
    dict(name="proxy", help="proxy URL if you're passing in a URL for --excel-path"),
    dict(
        name="parse_dates",
        help="comma-separated string of column names which should be parsed as dates",
    ),
    dict(name="index_col", help="Column(s) to use as the row labels or the Datafame"),
    dict(name="sheet", help="Name of the sheet to load from your Excel file"),
]


# IMPORTANT!!! This function is required if you would like to be able to use this loader from the back-end.
[docs]def show_loader(**kwargs):
    return show(data_loader=lambda: loader_func(**kwargs), **kwargs)



[docs]def load_file(sheet_name=None, **kwargs):
    path = kwargs.pop("path")
    engine = "xlrd" if path.endswith("xls") else "openpyxl"
    path = handle_path(path, kwargs)
    dfs = pd.read_excel(
        path,
        sheet_name=sheet_name,
        engine=engine,
        **{k: v for k, v in kwargs.items() if k in loader_prop_keys(LOADER_PROPS)}
    )
    if dfs is None or not len(dfs):
        raise Exception("Failed to load Excel file. Returned no data.")
    return dfs



[docs]def loader_func(**kwargs):
    sheet_name = kwargs.pop("sheet", None)
    dfs = load_file(sheet_name=sheet_name, **kwargs)
    if sheet_name:
        if sheet_name not in dfs:
            raise Exception(
                "Excel file loaded but there was no sheet named '{}'.".format(
                    sheet_name
                )
            )
        return dfs[sheet_name]
    # this is required because there is no support for loading multiple datasets at once from the CLI
    # I can add this later...
    return dfs[list(dfs.keys())[0]]



# IMPORTANT!!! This function is required for building any customized CLI loader.
[docs]def find_loader(kwargs):
    """
    Excel implementation of data loader which will return a function if any of the
    `click` options based on LOADER_KEY & LOADER_PROPS have been used, otherwise return None

    :param kwargs: Optional keyword arguments to be passed from `click`
    :return: data loader function for CSV implementation
    """
    excel_opts = get_loader_options(LOADER_KEY, LOADER_PROPS, kwargs)
    if len([f for f in excel_opts.values() if f]):

        def _excel_loader():
            excel_arg_parsers = {  # TODO: add additional arg parsers
                "parse_dates": lambda v: v.split(",") if v else None
            }
            kwargs = {
                k: excel_arg_parsers.get(k, lambda v: v)(v)
                for k, v in excel_opts.items()
            }
            return loader_func(**kwargs)

        return _excel_loader
    return None





          

      

      

    

  

    
      
          
            
  Source code for dtale.cli.loaders.json_loader

import pandas as pd
from pkg_resources import parse_version

from dtale.app import show
from dtale.cli.clickutils import get_loader_options, handle_path, loader_prop_keys

"""
  IMPORTANT!!! These global variables are required for building any customized CLI loader.
  When build_loaders runs startup it will search for any modules containing the global variable LOADER_KEY.
"""
LOADER_KEY = "json"
LOADER_PROPS = [
    dict(name="path", help="path to JSON file or URL to JSON endpoint"),
    dict(name="proxy", help="proxy URL if you're passing in a URL for --json-path"),
    dict(
        name="convert_dates",
        help="comma-separated string of column names which should be parsed as dates",
    ),
]


# IMPORTANT!!! This function is required if you would like to be able to use this loader from the back-end.
[docs]def show_loader(**kwargs):
    return show(data_loader=lambda: loader_func(**kwargs), **kwargs)



[docs]def is_pandas1():
    return parse_version(pd.__version__) >= parse_version("1.0.0")



[docs]def loader_func(**kwargs):
    normalize = kwargs.pop("normalize", False)

    def resp_handler(resp):
        return resp.json() if normalize else resp.text

    path = handle_path(kwargs.pop("path"), kwargs, resp_handler=resp_handler)
    if normalize:
        normalize_func = (
            pd.json_normalize if is_pandas1() else pd.io.json.json_normalize
        )
        return normalize_func(path, **kwargs)
    return pd.read_json(
        path, **{k: v for k, v in kwargs.items() if k in loader_prop_keys(LOADER_PROPS)}
    )



# IMPORTANT!!! This function is required for building any customized CLI loader.
[docs]def find_loader(kwargs):
    """
    JSON implementation of data loader which will return a function if any of the
    `click` options based on LOADER_KEY & LOADER_PROPS have been used, otherwise return None

    :param kwargs: Optional keyword arguments to be passed from `click`
    :return: data loader function for JSON implementation
    """
    json_opts = get_loader_options(LOADER_KEY, LOADER_PROPS, kwargs)
    if len([f for f in json_opts.values() if f]):

        def _json_loader():
            json_arg_parsers = {  # TODO: add additional arg parsers
                "parse_dates": lambda v: v.split(",") if v else None
            }
            kwargs = {
                k: json_arg_parsers.get(k, lambda v: v)(v) for k, v in json_opts.items()
            }
            return loader_func(**kwargs)

        return _json_loader
    return None





          

      

      

    

  

    
      
          
            
  Source code for dtale.cli.loaders.parquet_loader

import pandas as pd

from dtale.app import show
from dtale.cli.clickutils import get_loader_options, loader_prop_keys

"""
  IMPORTANT!!! These global variables are required for building any customized CLI loader.
  When build_loaders runs startup it will search for any modules containing the global variable LOADER_KEY.
"""
LOADER_KEY = "parquet"
LOADER_PROPS = [
    dict(name="path", help="path to parquet file or URL to parquet endpoint"),
    dict(name="engine", help="parquet library to use"),
]


# IMPORTANT!!! This function is required if you would like to be able to use this loader from the back-end.
[docs]def show_loader(**kwargs):
    return show(data_loader=lambda: loader_func(**kwargs), **kwargs)



[docs]def loader_func(**kwargs):
    try:
        import pyarrow  # noqa: F401
    except ImportError:
        try:
            import fastparquet  # noqa: F401
        except ImportError:
            raise ImportError(
                "In order to use the parquet loader you must install either pyarrow or fastparquet!"
            )

    path = kwargs.pop("path")
    return pd.read_parquet(
        path, **{k: v for k, v in kwargs.items() if k in loader_prop_keys(LOADER_PROPS)}
    )



# IMPORTANT!!! This function is required for building any customized CLI loader.
[docs]def find_loader(kwargs):
    """
    JSON implementation of data loader which will return a function if any of the
    `click` options based on LOADER_KEY & LOADER_PROPS have been used, otherwise return None

    :param kwargs: Optional keyword arguments to be passed from `click`
    :return: data loader function for Parquet implementation
    """
    parquet_opts = get_loader_options(LOADER_KEY, LOADER_PROPS, kwargs)
    if len([f for f in parquet_opts.values() if f]):

        def _parquet_loader():
            parquet_arg_parsers = {}  # TODO: add additional arg parsers
            kwargs = {
                k: parquet_arg_parsers.get(k, lambda v: v)(v)
                for k, v in parquet_opts.items()
            }
            return loader_func(**kwargs)

        return _parquet_loader
    return None





          

      

      

    

  

    
      
          
            
  Source code for dtale.cli.loaders.r_loader

from six import PY3

from dtale.app import show
from dtale.cli.clickutils import get_loader_options

"""
  IMPORTANT!!! These global variables are required for building any customized CLI loader.
  When build_loaders runs startup it will search for any modules containing the global variable LOADER_KEY.
"""
LOADER_KEY = "r"
LOADER_PROPS = [
    dict(name="path", help="path to R dataset file"),
    dict(name="dataset", help="the name of the dataset within your file"),
]


# IMPORTANT!!! This function is required if you would like to be able to use this loader from the back-end.
[docs]def show_loader(**kwargs):
    return show(data_loader=lambda: loader_func(**kwargs), **kwargs)



[docs]def loader_func(**kwargs):
    if not PY3:
        raise EnvironmentError("In order to use the R you must be on python3!")
    try:
        import rpy2.robjects as ro
        from rpy2.robjects.packages import importr
        from rpy2.robjects import pandas2ri

        from rpy2.robjects.conversion import localconverter
    except ImportError:
        raise ImportError("In order to use the R loader you must install rpy2!")

    pandas2ri.activate()
    base = importr("base")
    path = kwargs.pop("path")
    base.load(path)
    with localconverter(ro.default_converter + pandas2ri.converter):
        dataset = kwargs.pop("dataset", None) or base.ls()[0]
        df = ro.conversion.rpy2py(base.get(dataset))
        return df



# IMPORTANT!!! This function is required for building any customized CLI loader.
[docs]def find_loader(kwargs):
    """
    R dataset implementation of data loader which will return a function if any of the
    `click` options based on LOADER_KEY & LOADER_PROPS have been used, otherwise return None

    :param kwargs: Optional keyword arguments to be passed from `click`
    :return: data loader function for R dataset implementation
    """
    r_opts = get_loader_options(LOADER_KEY, LOADER_PROPS, kwargs)
    if len([f for f in r_opts.values() if f]):

        def _r_loader():
            return loader_func(**r_opts)

        return _r_loader
    return None





          

      

      

    

  

    
      
          
            
  Source code for dtale.cli.loaders.sqlite_loader

import pandas as pd
import sqlite3

from dtale.app import show
from dtale.cli.clickutils import get_loader_options

"""
  IMPORTANT!!! These global variables are required for building any customized CLI loader.
  When build_loaders runs startup it will search for any modules containing the global variable LOADER_KEY.
"""
LOADER_KEY = "sqlite"
LOADER_PROPS = [
    dict(name="path", help="path to sqlite file"),
    dict(name="table", help="the table to load to D-Tale --sqlite-path"),
]


# IMPORTANT!!! This function is required if you would like to be able to use this loader from the back-end.
[docs]def show_loader(**kwargs):
    return show(data_loader=lambda: loader_func(**kwargs), **kwargs)



[docs]def loader_func(**kwargs):
    if "table" not in kwargs:
        raise Exception("You must specify a table name in order to use sqlite loader!")
    path = kwargs.pop("path")
    cnx = sqlite3.connect(path)
    return pd.read_sql_query("SELECT * FROM {}".format(kwargs.pop("table")), cnx)



# IMPORTANT!!! This function is required for building any customized CLI loader.
[docs]def find_loader(kwargs):
    """
    SQLite implementation of data loader which will return a function if any of the
    `click` options based on LOADER_KEY & LOADER_PROPS have been used, otherwise return None

    :param kwargs: Optional keyword arguments to be passed from `click`
    :return: data loader function for SQLite implementation
    """
    sqlite_opts = get_loader_options(LOADER_KEY, LOADER_PROPS, kwargs)
    if len([f for f in sqlite_opts.values() if f]):

        def _sqlite_loader():
            return loader_func(**sqlite_opts)

        return _sqlite_loader
    return None





          

      

      

    

  

    
      
          
            
  Source code for dtale.django.dispatcher

from threading import Lock
from werkzeug.wsgi import pop_path_info, peek_path_info


[docs]class PathDispatcher(object):
    def __init__(self, default_app, create_app):
        self.default_app = default_app
        self.create_app = create_app
        self.lock = Lock()
        self.instances = {}

[docs]    def get_application(self, prefix):
        with self.lock:
            app = self.instances.get(prefix)
            if app is None:
                app = self.create_app(prefix)
                if app is not None:
                    self.instances[prefix] = app
            return app


    def __call__(self, environ, start_response):
        app = self.get_application(peek_path_info(environ))
        if app is not None:
            pop_path_info(environ)
        else:
            app = self.default_app
        return app(environ, start_response)





          

      

      

    

  

    
      
          
            
  Source code for dtale.charts.utils

import copy

import numpy as np
import pandas as pd

import dtale.global_state as global_state
from dtale.column_analysis import handle_cleaners
from dtale.query import build_col_key, run_query
from dtale.utils import (
    ChartBuildingError,
    classify_type,
    find_dtype,
    find_dtype_formatter,
    flatten_lists,
    get_dtypes,
    grid_columns,
    grid_formatter,
    json_int,
    make_list,
    triple_quote,
)

YAXIS_CHARTS = ["line", "bar", "scatter"]
ZAXIS_CHARTS = ["heatmap", "3d_scatter", "surface"]
NON_EXT_AGGREGATION = ZAXIS_CHARTS + ["treemap", "maps"]
ANIMATION_CHARTS = ["line"]
ANIMATE_BY_CHARTS = ["bar", "3d_scatter", "heatmap", "maps"]
MAX_GROUPS = 30
MAPBOX_TOKEN = None
AGGS = dict(
    raw="No Aggregation",
    count="Count",
    nunique="Unique Count",
    sum="Sum",
    mean="Mean",
    rolling="Rolling",
    corr="Correlation",
    first="Keep First",
    last="Keep Last",
    drop_duplicates="Remove Duplicates",
    median="Median",
    min="Minimum",
    max="Maximum",
    std="Standard Deviation",
    var="Variance",
    mad="Mean Absolute Deviation",
    prod="Product of All Items",
    pctct="Count (Percentage)",
    pctsum="Percentage Sum",
)
INDEX_COL = "__index__"

CHART_POINTS_LIMIT = (
    "In order to adjust the limitation on the amount of points in charts please update your startup code that "
    "loads the dataframe to D-Tale and add these lines of code before calling 'dtale.show':\n\n"
    "import dtale.global_state as global_state\n\n"
    "global_state.set_chart_settings({'scatter_points': 15000, '3d_points': 40000})\n\n"
    "You could also add the following properties to your global configuration file:\n\n"
    "[charts]\n"
    "scatter_points = 20000\n\n"
    "Documentation on global configurations can be found here:\n"
    "https://github.com/man-group/dtale/blob/master/docs/CONFIGURATION.md"
)


[docs]def get_mapbox_token():
    global MAPBOX_TOKEN

    return MAPBOX_TOKEN



[docs]def set_mapbox_token(token):
    global MAPBOX_TOKEN

    MAPBOX_TOKEN = token



[docs]def valid_chart(chart_type=None, x=None, y=None, z=None, **inputs):
    """
    Helper function to determine based on inputs (chart_type, x, y, z...) whether a chart can be build or not.
    For example, charts must have an x & y value and for 3-dimensional charts they must have a Z-Axis as well.

    :param chart_type: type of chart to build (line, bar, scatter, pie, heatmap, wordcloud, 3dscatter, surface)
    :type chart_type: str, optional
    :param x: column to use for the X-Axis
    :type x: str, optional
    :param y: columns to use for the Y-Axes
    :type y: list of str, optional
    :param z: column to use for the Z-Axis
    :type z: str, optional
    :param inputs: keyword arguments containing
    :return: `True` if executed from test, `False` otherwise
    :rtype: bool
    """
    if chart_type == "maps":
        map_type = inputs.get("map_type")
        if map_type == "choropleth" and all(
            inputs.get(p) is not None for p in ["loc_mode", "loc", "map_val"]
        ):
            if inputs.get("loc_mode") == "geojson-id" and any(
                inputs.get(p) is None for p in ["geojson", "featureidkey"]
            ):
                return False
            return True
        elif map_type in ["scattergeo", "mapbox"] and all(
            inputs.get(p) is not None for p in ["lat", "lon"]
        ):
            return True
        return False

    if chart_type == "candlestick":
        cs_props = ["cs_x", "cs_open", "cs_close", "cs_high", "cs_low"]
        return all(inputs.get(p) is not None for p in cs_props)

    if chart_type in ["treemap", "funnel"]:
        chart_props = ["{}_value", "{}_label"]
        return all(inputs.get(p.format(chart_type)) is not None for p in chart_props)

    if chart_type == "clustergram":
        if (
            inputs.get("clustergram_value") is None
            or inputs.get("clustergram_label") is None
        ):
            return False
        if len(make_list(inputs["clustergram_value"])) == 0:
            return False
        return True

    if not x:
        return False

    if not y:
        return chart_type == "wordcloud" and inputs.get("agg") == "count"

    if chart_type in ZAXIS_CHARTS and z is None:
        return False

    if (
        len(inputs.get("extended_aggregation", [])) == 0
        and inputs.get("agg") == "rolling"
        and (inputs.get("window") is None or inputs.get("rolling_comp") is None)
    ):
        return False
    return True



[docs]def build_formatters(df, nan_display=None):
    """
    Helper around :meth:`dtale.utils.grid_formatters` that will build a formatter for the data being fed into a chart as
    well as a formatter for the min/max values for each column used in the chart data.

    :param df: dataframe which contains column names and data types for formatters
    :type df: :class:`pandas:pandas.DataFrame`
    :return: json formatters for chart data and min/max values for each column used in the chart
    :rtype: (:class:`dtale.utils.JSONFormatter`, :class:`dtale.utils.JSONFormatter`)
    """
    cols = grid_columns(df)
    data_f = grid_formatter(cols, nan_display=nan_display)
    overrides = {"F": lambda f, i, c: f.add_float(i, c, precision=2)}
    range_f = grid_formatter(cols, overrides=overrides, nan_display=nan_display)
    return data_f, range_f



[docs]def date_freq_handler(df):
    """
    This returns a column definition handler which returns a series based on the specs from the front-end.
    Column definitions can be a column name 'Col1' or a column name with a frequency 'Col1|M' for
    columns which are of type datetime.

    :Example:
        Col1 -> returns series for Col1
        Col1|M -> returns series for Col1 in monthly format with name 'Col1|M'

    :param df: dataframe whose data needs to be checked
    :type df: :class:`pandas:pandas.DataFrame`
    :return: handler function
    :rtype: func
    """
    dtypes = get_dtypes(df)
    orig_idx = df.index

    def _handler(col_def):
        col_def_segs = col_def.split("|")
        if len(col_def_segs) > 1 and classify_type(dtypes[col_def_segs[0]]) == "D":
            col, freq = col_def_segs
            if freq == "WD":
                code = "df.set_index('{col}').index.dayofweek.values"
                freq_grp = df.set_index(col).index.dayofweek.values
            elif freq == "H2":
                code = "df.set_index('{col}').index.hour.values"
                freq_grp = df.set_index(col).index.hour.values
            else:
                code = "df.set_index('{col}').index.to_period('{freq}').to_timestamp(how='end').values"
                freq_grp = (
                    df.set_index(col)
                    .index.to_period(freq)
                    .to_timestamp(how="end")
                    .values
                )
            code = "\tpd.Series(" + code + ", index=df.index, name='{col_def}'),"
            freq_grp = pd.Series(freq_grp, index=orig_idx, name=col_def)
            return freq_grp, code.format(col=col, freq=freq, col_def=col_def)
        else:
            return df[col_def], "\tdf['{col_def}'],".format(col_def=col_def)

    return _handler



[docs]def convert_date_val_to_date(group_val):
    if isinstance(group_val, int):
        return pd.Timestamp(group_val, unit="ms")
    return pd.Timestamp(group_val)



[docs]def group_filter_handler(col_def, group_val, group_classifier):
    col_def_segs = col_def.split("|")
    if len(col_def_segs) > 1:
        col, freq = col_def_segs
        if group_val == "nan":
            return "{col} != {col}".format(col=build_col_key(col)), "{}: NaN".format(
                col
            )
        if freq == "WD":
            return (
                "{}.dt.dayofweek == {}".format(build_col_key(col), group_val),
                "{}.dt.dayofweek: {}".format(col, group_val),
            )
        elif freq == "H2":
            return (
                "{}.dt.hour == {}".format(build_col_key(col), group_val),
                "{}.dt.hour: {}".format(col, group_val),
            )
        elif freq == "H":
            ts_val = pd.Timestamp(group_val)
            day = ts_val.strftime("%Y%m%d")
            hour = ts_val.hour
            return (
                "{col}.dt.date == '{day}' and {col}.dt.hour == {hour}".format(
                    col=build_col_key(col), day=day, hour=hour
                ),
                "{col}.dt.date: {day}, {col}.dt.hour: {hour}".format(
                    col=col, day=day, hour=hour
                ),
            )
        elif freq == "D":
            ts_val = convert_date_val_to_date(group_val)
            day = ts_val.strftime("%Y%m%d")
            return (
                "{col}.dt.date == '{day}'".format(col=build_col_key(col), day=day),
                "{}.dt.date: {}".format(col, day),
            )
        elif freq == "W":
            ts_val = convert_date_val_to_date(group_val)
            return (
                "{col}.dt.year == {year} and {col}.dt.week == {week}".format(
                    col=build_col_key(col), year=ts_val.year, week=ts_val.week
                ),
                "{col}.dt.year: {year}, {col}.dt.week: {week}".format(
                    col=col, year=ts_val.year, week=ts_val.week
                ),
            )
        elif freq == "M":
            ts_val = convert_date_val_to_date(group_val)
            return (
                "{col}.dt.year == {year} and {col}.dt.month == {month}".format(
                    col=build_col_key(col), year=ts_val.year, month=ts_val.month
                ),
                "{col}.dt.year: {year}, {col}.dt.month: {month}".format(
                    col=col, year=ts_val.year, month=ts_val.month
                ),
            )
        elif freq == "Q":
            ts_val = convert_date_val_to_date(group_val)
            return (
                "{col}.dt.year == {year} and {col}.dt.quarter == {quarter}".format(
                    col=build_col_key(col), year=ts_val.year, quarter=ts_val.quarter
                ),
                "{col}.dt.year: {year}, {col}.dt.quarter: {quarter}".format(
                    col=col, year=ts_val.year, quarter=ts_val.quarter
                ),
            )
        elif freq == "Y":
            ts_val = convert_date_val_to_date(group_val)
            return (
                "{col}.dt.year == {year}".format(
                    col=build_col_key(col), year=ts_val.year
                ),
                "{}.dt.year: {}".format(col, ts_val.year),
            )
    if group_val == "nan":
        return "{col} != {col}".format(col=build_col_key(col_def)), "{}: NaN".format(
            col_def
        )
    if group_classifier in ["I", "F", "B"]:
        return (
            "{col} == {val}".format(col=build_col_key(col_def), val=group_val),
            "{}: {}".format(col_def, group_val),
        )
    if group_classifier == "D":
        group_val = convert_date_val_to_date(group_val).strftime("%Y%m%d")
    return (
        "{col} == '{val}'".format(col=build_col_key(col_def), val=group_val),
        "{}: {}".format(col_def, group_val),
    )



[docs]def build_group_inputs_filter(df, group_inputs):
    dtypes = get_dtypes(df)

    def _group_filter(group_val):
        for gc, gv in group_val.items():
            classifier = classify_type(dtypes[gc])
            yield group_filter_handler(gc, gv, classifier)

    def _full_filter():
        for group_val in group_inputs:
            filter_vals, label_vals = [], []
            for fv, lv in _group_filter(group_val):
                filter_vals.append(fv)
                label_vals.append(lv)
            yield " and ".join(filter_vals), ", ".join(label_vals)

    full_filters, full_labels = [], []
    for ff, fl in _full_filter():
        full_filters.append(ff)
        full_labels.append(fl)
    return ("({})".format(") or (".join(full_filters)), ", ".join(full_labels))



[docs]def retrieve_chart_data(df, *args, **kwargs):
    """
    Retrieves data from a dataframe for x, y, z & group inputs complete with date frequency
    formatting (:meth:`dtale.charts.utils.date_freq_handler`) if specified

    :param df: dataframe that contains data for chart
    :type df: :class:`pandas:pandas.DataFrame`
    :param args: columns to use
    :type args: iterable of str
    :return: dataframe of data required for chart construction
    :rtype: :class:`pandas:pandas.DataFrame`
    """
    freq_handler = date_freq_handler(df)
    cols = flatten_lists([make_list(a) for a in args])
    all_code = []
    all_data = []

    if INDEX_COL in cols:
        cols = [col for col in cols if col != INDEX_COL]
        all_data.append(pd.Series(df.index, index=df.index, name="__index__"))
        all_code.append(
            "\tpd.Series(df.index, index=df.index, name='{}'),".format(INDEX_COL)
        )

    for col in cols:
        if col is not None:
            s, code = freq_handler(col)
            all_data.append(s)
            if code is not None:
                all_code.append(code)
    all_data = pd.concat(all_data, axis=1)
    all_code = ["chart_data = pd.concat(["] + all_code + ["], axis=1)"]
    if len(make_list(kwargs.get("group_val"))):
        filters, labels = build_group_inputs_filter(all_data, kwargs["group_val"])
        all_data = run_query(all_data, filters)
        all_code.append(
            "chart_data = chart_data.query({})".format(triple_quote(filters))
        )
    return all_data, all_code



[docs]def check_all_nan(df, cols=None):
    """
    Checker function to test whether all data within a column of a dataframe is :attr:`numpy:numpy.nan`

    :param df: dataframe whose data needs to be checked
    :type df: :class:`pandas:pandas.DataFrame`
    :param cols: columns to test
    :type cols: list of str
    :raises Exception: if all data within a column is :attr:`numpy:numpy.nan`
    """
    for col in cols or df.columns:
        if df[col].isnull().all():
            raise Exception('All data for column "{}" is NaN!'.format(col))



DUPES_MSG = (
    "The grouping [{}] contains duplicates, please specify group or additional filtering or select 'No Aggregation' "
    "from Aggregation drop-down."
)
LIMIT_MSG = "Dataset exceeds {} records, cannot render. Please apply filter..."


[docs]def check_exceptions(
    df,
    allow_duplicates,
    unlimited_data=False,
    data_limit=15000,
    limit_msg=LIMIT_MSG,
    dupes_msg=DUPES_MSG,
):
    """
    Checker function to test the output of any chart aggregations to see if it is one of the following:
        - too large to be rendered by web client
        - contains duplicate data points which can't be rendered (ex: multiple points for a single point on the x-axis
          of a bar chart within the same series)

    :param df: dataframe whose data needs to be checked
    :type df: :class:`pandas:pandas.DataFrame`
    :param allow_duplicates: flag to allow duplicates to be ignored (usually for scatter plots)
    :type allow_duplicates: bool
    :param data_limit: maximum rows allowed for chart rendering (default: 15,000)
    :type data_limit: int, optional
    :param limit_msg: error message template
    :type limit_msg: str, optional
    :raises Exception: if any failure condition is met
    """
    if not allow_duplicates and any(df.duplicated()):
        raise ChartBuildingError(dupes_msg.format(", ".join(df.columns)))
    if not unlimited_data and len(df) > data_limit:
        raise ChartBuildingError(limit_msg.format(data_limit))



[docs]def build_aggs(y, z=None, agg=None, extended_aggregation=[]):
    z_exists = len(make_list(z))
    agg_cols = make_list(y)
    if z_exists:
        agg_cols = make_list(z)

    aggs = {}
    if not len(extended_aggregation or []):
        aggs[agg] = agg_cols
    else:
        for ext_agg in extended_aggregation:
            aggs[ext_agg["agg"]] = aggs.get(ext_agg["agg"], []) + [ext_agg["col"]]
    return aggs



[docs]def build_agg_data(
    df,
    x,
    y,
    inputs,
    agg,
    z=None,
    group_col=None,
    animate_by=None,
    extended_aggregation=[],
):
    """
    Builds aggregated data when an aggregation (sum, mean, max, min...) is selected from the front-end.

    :param df: dataframe that contains data for chart
    :type df: :class:`pandas:pandas.DataFrame`
    :param x: column to use for the X-Axis
    :type x: str
    :param y: columns to use for the Y-Axes
    :type y: list of str
    :param inputs: additional chart configurations (chart_type, group, rolling_win, rolling_comp...)
    :type inputs: dict
    :param agg: points to a specific function that can be applied to
                :func: pandas.core.groupby.DataFrameGroupBy.  Possible values are: count, first, last mean,
                median, min, max, std, var, mad, prod, sum
    :type agg: str
    :param z: column to use for the Z-Axis
    :type z: str, optional
    :param group_col: column to use for grouping
    :type group_col: str, optional
    :param animate_by: column to use for break up data into frames for animation
    :type animate_by: str, optional
    :param extended_aggregation: list of configurations that point to a specific function that can be applied to
                :func: pandas.core.groupby.DataFrameGroupBy.  Possible values are: count, first, last mean,
                median, min, max, std, var, mad, prod, sum
    :type extended_aggregation: list, optional
    :return: dataframe of aggregated data
    :rtype: :class:`pandas:pandas.DataFrame`
    """
    z_exists = len(make_list(z))
    idx_cols = make_list(animate_by) + make_list(group_col) + [x]
    agg_cols = make_list(y)
    if z_exists:
        idx_cols += make_list(y)
        agg_cols = make_list(z)

    is_agg = not len(extended_aggregation or [])
    if is_agg and agg == "raw":
        return df, [], agg_cols

    if is_agg and agg == "corr":
        if not z_exists:
            raise NotImplementedError(
                "Correlation aggregation is only available for 3-dimensional charts!"
            )
    if is_agg and agg == "rolling":
        if z_exists:
            raise NotImplementedError(
                "Rolling computations have not been implemented for 3-dimensional charts!"
            )
        window, comp = map(inputs.get, ["rolling_win", "rolling_comp"])
        agg_df = df.set_index(x).rolling(window=window)
        agg_df = pd.DataFrame({c: getattr(agg_df[c], comp)() for c in y})
        agg_df = agg_df.reset_index()
        code = [
            "chart_data = chart_data.set_index('{x}').rolling(window={window})".format(
                x=x, window=window
            ),
            "chart_data = pd.DataFrame({'"
            + ", ".join(
                ["'{c}': chart_data['{c}'].{comp}()".format(c=c, comp=comp) for c in y]
            )
            + "})",
            "chart_data = chart_data.reset_index()",
        ]
        return agg_df, code, y

    aggs = build_aggs(y, z, agg, extended_aggregation)

    if "drop_duplicates" in aggs:
        groups = [
            df[idx_cols + [col]].drop_duplicates() for col in aggs["drop_duplicates"]
        ]
        if len(groups) == 1:
            groups = groups[0]
            code = "chart_data = chart_data[['{}']].drop_duplicates()".format(
                "','".join(idx_cols + aggs["drop_duplicates"])
            )
        else:
            groups = pd.merge(*groups, on=idx_cols, how="outer")
            code = (
                "idx_cols = ['{}']\n"
                "agg_cols = ['{}']\n"
                "chart_data = pd.merge(\n"
                "\t*[chart_data[idx_cols + [col]].drop_duplicates() for col in agg_cols],\n"
                "\ton=idx_cols,\n"
                "\thow='outer'\n"
                ")"
            ).format("','".join(idx_cols), "','".join(aggs["drop_duplicates"]))
        group_cols = [
            "{}|drop_duplicates".format(col) for col in aggs["drop_duplicates"]
        ]
        groups.columns = idx_cols + group_cols
    else:
        groups = df.groupby(idx_cols)
        groups, code, group_cols = compute_aggs(df, groups, aggs, idx_cols, group_col)

    if animate_by is not None:
        full_idx = pd.MultiIndex.from_product(
            [df[c].unique() for c in idx_cols], names=idx_cols
        )
        groups = groups.reindex(full_idx).fillna(0)
        code += [
            "idx_cols = ['{cols}']".format(cols="', '".join(idx_cols)),
            "full_idx = pd.MultiIndex.from_product([df[c].unique() for c in idx_cols], names=idx_cols)"
            "chart_data = chart_data.reindex(full_idx).fillna(0)",
        ]
    if groups.index.name != "index":
        return groups.reset_index(), code, group_cols
    return groups, code, group_cols



[docs]def build_final_cols(y, z, agg, extended_aggregation):
    if not len(extended_aggregation or []):
        z = make_list(z)
        cols = y if not len(z) else z
        if agg is not None and agg != "raw":
            return ["{}|{}".format(col, agg) for col in cols]
        return cols
    return [
        "{}|{}".format(ext_agg["col"], ext_agg["agg"])
        for ext_agg in extended_aggregation
    ]



[docs]def parse_final_col(final_col):
    y_segs = final_col.split("|")
    if y_segs[-1] in AGGS:
        return "|".join(y_segs[:-1]), y_segs[-1]
    return final_col, None



[docs]def compute_aggs(df, groups, aggs, idx_cols, group_col):
    all_code = []
    all_calculated_aggs = []
    all_calculated_cols = []
    for curr_agg, curr_agg_cols in aggs.items():
        chart_data_key = "chart_data_{}".format(curr_agg)
        if curr_agg in ["pctsum", "pctct"]:
            func = "sum" if curr_agg == "pctsum" else "size"
            subidx_cols = [c for c in idx_cols if c not in make_list(group_col)]
            calc_group = getattr(groups[curr_agg_cols], func)()
            calc_group = (
                calc_group
                / getattr(df.groupby(subidx_cols)[curr_agg_cols], func)()
                * 100
            )
            if isinstance(calc_group, pd.Series):
                calc_group.name = curr_agg_cols[0]
                calc_group = calc_group.to_frame()

            if len(curr_agg_cols) > 1:
                groups.columns = curr_agg_cols
            elif len(curr_agg_cols) == 1:
                groups.name = curr_agg_cols[0]
            code = (
                "{chart_data} = chart_data.groupby(['{cols}'])[['{agg_cols}']].{agg}()\n"
                "{chart_data} = {chart_data} / {chart_data}.groupby(['{subidx_cols}']).{agg}()"
            )
            code = code.format(
                cols="', '".join(idx_cols),
                subidx_cols="', '".join(subidx_cols),
                agg_cols="', '".join(make_list(curr_agg_cols)),
                agg=func,
                chart_data=chart_data_key,
            )
            all_code.append(code)
        elif curr_agg in ["first", "last"]:
            agg_func = "head" if curr_agg == "first" else "tail"

            def _build_first_last():
                for col in curr_agg_cols:
                    yield groups[[col]].apply(
                        lambda x: getattr(
                            x.sort_values(by=col, ascending=True), agg_func
                        )(1)
                    ).reset_index(-1, drop=True)

            calc_group = pd.concat(list(_build_first_last()), axis=1)
            all_code += [
                (
                    "groups = chart_data.groupby(['{cols}'])\n"
                    "\ndef _build_first_last():\n"
                    "\tfor col in ['{agg_cols}']:\n"
                    "\t\tyield groups[[col]].apply(\n"
                    "\t\t\tlambda x: x.sort_values(by=col, ascending=True).{agg_func}(1)\n"
                    "\t\t)\n\n"
                    "{chart_data} = pd.DataFrame(list(_build_first_last()), columns=['{agg_cols}'])"
                ).format(
                    cols="', '".join(idx_cols),
                    agg_cols="', '".join(curr_agg_cols),
                    agg_func=agg_func,
                    chart_data=chart_data_key,
                )
            ]
        else:
            calc_group = getattr(groups[curr_agg_cols], curr_agg)()
            all_code += [
                "{chart_data} = chart_data.groupby(['{cols}'])[['{agg_cols}']].{agg}()".format(
                    cols="', '".join(idx_cols),
                    agg_cols="', '".join(curr_agg_cols),
                    agg=curr_agg,
                    chart_data=chart_data_key,
                )
            ]
        final_cols = ["{}|{}".format(col, curr_agg) for col in calc_group.columns]
        all_code.append(
            "{chart_data}.columns = ['{cols}']".format(
                chart_data=chart_data_key, cols="','".join(final_cols)
            )
        )
        calc_group.columns = final_cols
        all_calculated_aggs.append(calc_group)
        all_calculated_cols += final_cols

    if len(all_calculated_aggs) > 1:
        all_code.append(
            "chart_data = pd.concat([{chart_data}], axis=1).reset_index()".format(
                chart_data=", ".join(["chart_data_{}".format(k) for k in aggs])
            )
        )
        return pd.concat(all_calculated_aggs, axis=1), all_code, all_calculated_cols
    all_code.append(
        "chart_data = chart_data_{}.reset_index()".format(list(aggs.keys())[0])
    )
    return all_calculated_aggs[0], all_code, all_calculated_cols



[docs]def build_base_chart(
    raw_data,
    x,
    y,
    group_col=None,
    group_type=None,
    group_val=None,
    bins_val=None,
    bin_type=None,
    agg=None,
    extended_aggregation=[],
    allow_duplicates=False,
    return_raw=False,
    unlimited_data=False,
    animate_by=None,
    cleaners=[],
    **kwargs
):
    """
    Helper function to return data for 'chart-data' & 'correlations-ts' endpoints.  Will return a dictionary of
    dictionaries (one for each series) which contain the data for the x & y axes of the chart as well as the minimum &
    maximum of all the series for the y-axis.  If there is only one series (no group_col specified) the only key in the
    dictionary of series data will be 'all' otherwise the keys will be the values of the groups.

    :param raw_data: dataframe to be used for chart
    :type raw_data: :class:`pandas:pandas.DataFrame`
    :param x: column to be used as x-axis of chart
    :type x: str
    :param y: column to be used as y-axis of chart
    :type y: list of strings
    :param group: comma-separated string of columns to group chart data by
    :type group: str, optional
    :param agg: points to a specific function that can be applied to
                        :func: pandas.core.groupby.DataFrameGroupBy.  Possible values are: count, first, last mean,
                        median, min, max, std, var, mad, prod, sum
    :type agg: str, optional
    :param extended_aggregation: list of configurations that point to a specific function that can be applied to
                        :func: pandas.core.groupby.DataFrameGroupBy.  Possible values are: count, first, last mean,
                        median, min, max, std, var, mad, prod, sum
    :type agg: list, optional
    :param allow_duplicates: flag to allow duplicates to be ignored (usually for scatter plots)
    :type allow_duplicates: bool, optional
    :return: dict
    """
    group_fmt_overrides = {
        "I": lambda v, as_string: json_int(v, as_string=as_string, fmt="{}")
    }
    data, code = retrieve_chart_data(
        raw_data, x, y, kwargs.get("z"), group_col, animate_by, group_val=group_val
    )
    cleaners = cleaners or []
    if len(cleaners):
        for col in data.columns:
            if classify_type(find_dtype(data[col])) == "S":
                code.append("s = chart_data['{}']".format(col))
                cleaned_col, cleaned_code = handle_cleaners(
                    data[col], ",".join(cleaners)
                )
                data.loc[:, col] = cleaned_col
                code += cleaned_code
                code.append("chart_data.loc[:, '{}'] = s".format(col))

    x_col = str("x")
    if x is None:
        x = x_col
        data.loc[:, x_col] = range(
            1, len(data) + 1
        )  # sequential integers: 1, 2, ..., N
    y_cols = make_list(y)

    z_col = kwargs.get("z")
    z_cols = make_list(z_col)
    y_cols = [str(col) for col in y_cols]
    is_z = len(z_cols) > 0
    y_group_cols = y_cols if is_z else []
    sort_cols = y_group_cols
    final_cols = y_cols + z_cols
    if group_col is not None and len(group_col):
        for col in make_list(group_col):
            classifier = classify_type(find_dtype(data[col]))
            if classifier == "F" or (classifier == "I" and group_type == "bins"):
                if bin_type == "width":
                    data.loc[:, col] = pd.qcut(
                        data[col], q=bins_val, duplicates="drop"
                    ).astype("str")
                    code.append(
                        (
                            "chart_data.loc[:, '{col}'] = pd.qcut(chart_data['{col}'], q={bins}, duplicates=\"drop\")"
                        ).format(col=col, bins=bins_val)
                    )
                else:
                    bins_data = data[col].dropna()
                    npt = len(bins_data)
                    equal_freq_bins = np.interp(
                        np.linspace(0, npt, bins_val + 1),
                        np.arange(npt),
                        np.sort(bins_data),
                    )
                    data.loc[:, col] = pd.cut(
                        data[col], bins=equal_freq_bins, duplicates="drop"
                    ).astype("str")
                    code.append(
                        (
                            "bins_data = data['{col}'].dropna()\n"
                            "npt = len(bins_data)\n"
                            "equal_freq_bins = np.interp(np.linspace(0, npt, {bins}), np.arange(npt), "
                            "np.sort(bins_data))\n"
                            "chart_data.loc[:, '{col}'] = pd.cut(chart_data['{col}'], bins=equal_freq_bins, "
                            'duplicates="drop")'
                        ).format(col=col, bins=bins_val + 1)
                    )

        main_group = group_col
        if animate_by is not None:
            main_group = [animate_by] + main_group
        sort_cols = main_group + [x] + sort_cols
        data = data.sort_values(sort_cols)
        code.append(
            "chart_data = chart_data.sort_values(['{cols}'])".format(
                cols="', '".join(sort_cols)
            )
        )
        check_all_nan(data)
        data = data.rename(columns={x: x_col})
        code.append(
            "chart_data = chart_data.rename(columns={'" + x + "': '" + x_col + "'})"
        )

        if agg is not None or len(extended_aggregation):
            data, agg_code, final_cols = build_agg_data(
                data,
                x_col,
                y_cols,
                kwargs,
                agg,
                z=z_col,
                group_col=group_col,
                animate_by=animate_by,
                extended_aggregation=extended_aggregation,
            )
            code += agg_code

        group_vals = data[group_col].drop_duplicates()
        if len(group_vals) > MAX_GROUPS:
            dtypes = get_dtypes(group_vals)
            group_fmts = {
                c: find_dtype_formatter(dtypes[c], overrides=group_fmt_overrides)
                for c in group_col
            }

            group_f, _ = build_formatters(group_vals)
            group_vals = group_f.format_lists(group_vals)
            group_vals = pd.DataFrame(group_vals, columns=group_col)
            msg = (
                "Group ({}) contains more than {} unique values, more groups than that will make the chart unreadable. "
                'You can choose specific groups to display from then "Group(s)" dropdown above. The available group(s) '
                "are listed below:\n\n{}"
            ).format(
                ", ".join(group_col), MAX_GROUPS, group_vals.to_string(index=False)
            )
            raise ChartBuildingError(msg, group_vals.to_string(index=False))

        data = data.dropna()
        if return_raw:
            return data.rename(columns={x_col: x})
        code.append("chart_data = chart_data.dropna()")
        data_f, range_f = build_formatters(data)
        ret_data = dict(
            data={},
            min={
                col: fmt(data[col].min(), None)
                for _, col, fmt in range_f.fmts
                if col in [x_col] + final_cols
            },
            max={
                col: fmt(data[col].max(), None)
                for _, col, fmt in range_f.fmts
                if col in [x_col] + final_cols
            },
        )

        dtypes = get_dtypes(data)
        group_fmts = {
            c: find_dtype_formatter(dtypes[c], overrides=group_fmt_overrides)
            for c in group_col
        }

        def _load_groups(df):
            for group_val, grp in df.groupby(group_col):

                def _group_filter():
                    for gv, gc in zip(make_list(group_val), group_col):
                        classifier = classify_type(dtypes[gc])
                        yield group_filter_handler(
                            gc, group_fmts[gc](gv, as_string=True), classifier
                        )

                final_group_filter, final_group_label = [], []
                for gf, gl in _group_filter():
                    final_group_filter.append(gf)
                    final_group_label.append(gl)
                group_filter = " and ".join(final_group_filter)
                group_label = "({})".format(", ".join(final_group_label))
                data = data_f.format_lists(grp)
                data["_filter_"] = group_filter
                yield group_label, data

        if animate_by is not None:
            frame_fmt = find_dtype_formatter(
                dtypes[animate_by], overrides=group_fmt_overrides
            )
            ret_data["frames"] = []
            for frame_key, frame in data.sort_values(animate_by).groupby(animate_by):
                ret_data["frames"].append(
                    dict(
                        data=dict(_load_groups(frame)),
                        name=frame_fmt(frame_key, as_string=True),
                    )
                )
            ret_data["data"] = copy.deepcopy(ret_data["frames"][-1]["data"])
        else:
            ret_data["data"] = dict(_load_groups(data))
        return ret_data, code

    main_group = [x]
    if animate_by is not None:
        main_group = [animate_by] + main_group
    sort_cols = main_group + sort_cols
    data = data.sort_values(sort_cols)
    code.append(
        "chart_data = chart_data.sort_values(['{cols}'])".format(
            cols="', '".join(sort_cols)
        )
    )
    check_all_nan(data)
    data = data[main_group + final_cols]

    data = data.rename(columns={x: x_col})
    main_group = [x_col if c == x else c for c in main_group]
    code.append(
        "chart_data = chart_data.rename(columns={'" + x + "': '" + x_col + "'})"
    )

    # convert booleans into integers for aggregation
    for col in z_cols or y_cols:
        classifier = classify_type(find_dtype(data[col]))
        if classifier == "B":
            data.loc[:, col] = data[col].astype("int")

    if agg is not None or len(extended_aggregation):
        data, agg_code, final_cols = build_agg_data(
            data,
            x_col,
            y_cols,
            kwargs,
            agg,
            z=z_col,
            animate_by=animate_by,
            extended_aggregation=extended_aggregation,
        )
        code += agg_code
    data = data.dropna()

    if return_raw:
        return data.rename(columns={x_col: x})
    code.append("chart_data = chart_data.dropna()")

    dupe_cols = main_group + y_group_cols
    data_limit = global_state.get_chart_settings()[
        "3d_points" if is_z or animate_by is not None else "scatter_points"
    ]
    check_exceptions(
        data[dupe_cols].rename(columns={x_col: x}),
        allow_duplicates or agg in ["raw", "drop_duplicates"],
        unlimited_data=unlimited_data,
        data_limit=data_limit,
    )
    data_f, range_f = build_formatters(data)

    ret_data = dict(
        min={
            col: fmt(data[col].min(), None)
            for _, col, fmt in range_f.fmts
            if col in [x_col] + y_group_cols + final_cols
        },
        max={
            col: fmt(data[col].max(), None)
            for _, col, fmt in range_f.fmts
            if col in [x_col] + y_group_cols + final_cols
        },
    )
    if animate_by is not None:
        frame_fmt = find_dtype_formatter(
            find_dtype(data[animate_by]), overrides=group_fmt_overrides
        )
        ret_data["frames"] = []
        for frame_key, frame in data.sort_values(animate_by).groupby(animate_by):
            ret_data["frames"].append(
                dict(
                    data={str("all"): data_f.format_lists(frame)},
                    name=frame_fmt(frame_key, as_string=True),
                )
            )
        ret_data["data"] = copy.deepcopy(ret_data["frames"][-1]["data"])
    else:
        ret_data["data"] = {str("all"): data_f.format_lists(data)}
    return ret_data, code



WEEKDAY_MAP = {
    idx: day
    for idx, day in enumerate(["Mon", "Tues", "Wed", "Thur", "Fri", "Sat", "Sun"])
}


[docs]def weekday_tick_handler(col_data, col):
    """
    Output handler for datetime data which needs to be returned as weekdays.  If the column definition ends with '|WD'
    then the integer values in 'data' will be mapped to their standard weekday test (Mon, Tues, Wed, Thur, Fri, Sat,
    Sun)

    :param col_data: iterable of values within column
    :type col_data: list
    :param col: column definition
    :type col: str
    :return: formatted column data
    :rtype: list
    """
    if col.endswith("|WD"):
        return [WEEKDAY_MAP[d] for d in col_data]
    return col_data



[docs]def find_group_vals(df, group_cols):
    group_vals, _ = retrieve_chart_data(df, group_cols)
    group_vals = group_vals.drop_duplicates().sort_values(group_cols)
    group_f, _ = build_formatters(group_vals, nan_display="NaN")
    return group_f.format_dicts(group_vals.itertuples())
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