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Introduction to pycovjson


Introduction

pycovjson is a python utility library for creating CoverageJSON [https://covjson.org/] files from common scientific data formats (e.g NetCDF).




What does pycovjson offer?

The library provides a packaged Python API for the generation of CoverageJSON which is compliant with the CoverageJSON Format Specification [https://covjson.org/spec/].
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Quickstart


Purpose

The following document explains how to quickly get up and running with pycovjson. It explains how to execute the key commands and explains (at a high level) what those commands are doing e.g. what input and output we can expect. More detail on expressive use of the various API’s including function level API documentation can be found in subsequent pages of this documentation guide.




CoverageJSON Generation


pycovjson-viewer

To quickly view the structure of a NetCDF file, pycovjson-viewer can be used. Usage is simple:

$ pycovjson-viewer (netcdf file)

Dimensions:  (depth: 20, lat: 171, lon: 360)
Coordinates:
   * depth    (depth) float32 5.0 15.0 25.0 35.0 48.0 67.0 96.0 139.0 204.0 ...
   * lat      (lat) float32 -81.0 -80.0 -79.0 -78.0 -77.0 -76.0 -75.0 -74.0 ...
   * lon      (lon) float32 0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 ...
Data variables:
 ICEC     (lat, lon) float64 nan nan nan nan nan nan nan nan nan nan nan ...
 ICETK    (lat, lon) float64 nan nan nan nan nan nan nan nan nan nan nan ...
 M        (lat, lon) float64 nan nan nan nan nan nan nan nan nan nan nan ...
 SALTY    (depth, lat, lon) float64 nan nan nan nan nan nan nan nan nan ...
 TMP      (depth, lat, lon) float64 nan nan nan nan nan nan nan nan nan ...
 U        (lat, lon) float64 nan nan nan nan nan nan nan nan nan nan nan ...
 V        (lat, lon) float64 nan nan nan nan nan nan nan nan nan nan nan ...
 Attributes:
 title: MET OFFICE FOAM GLOBAL 1 DEG DATA
 field_date: 2011-01-01 00:00:00








pycovjson-convert

This is very simple...

#

# pycovjson-convert -i foam.nc -o coverage.covjson -v [SALTY]





More on using pycovjson functions later...






Conclusion

That concludes the quick start. Hopefully this has been helpful in providing an overview of the main pycovjson features. If you have any issues with this document then please register them at the issue tracker [https://github.com/Reading-eScience-Centre/pycovjson/issues]. Please use labels [https://help.github.com/articles/applying-labels-to-issues-and-pull-requests/] to classify your issue.
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Installation:

If you already have netCDF4 and hdf5 installed, the installation process is simple.
Open up a command line and type the following:

$ pip install pycovjson





If not, you will need to download conda [http://anaconda.org] for your operating system,
details of how to do this can be found here. [http://conda.pydata.org/docs/install/quick.html]
After you have installed conda, type the following in the command line:

$ conda install netcdf4
$ pip install pycovjson





Conda will install all of the required binaries for your OS.
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Command Line Interface


Convert Module


	
class pycovjson.cli.convert.main[source]

	Command line interface for pycovjson - Converts Scientific Data Formats into CovJSON and saves to disk.





	Parameters:	
	-i – Input file path.

	-o – Output file name.

	-t – Use Tiling.

	-v – Which variable to populate coverage with.

	-s – [tile shape]: Tile shape.

	-n – Use interactive mode.






	Members:	










Usage

:: pycovjson-convert(path to netcdf file, name of output file, [list of vars as strings] [-t] tiled [-s] tile_shape as list






Viewer Module


	
class pycovjson.cli.viewer.main[source]

	




Usage

:: pycovjson-viewer (netcdf file)









          

      

      

    


    
         Copyright 2016, University of Reading eScience Centre.
      Created using Sphinx 1.3.5.
    

  

    
      Navigation

      
        	
          index

        	
          modules |

        	
          next |

        	
          previous |

        	pycovjson 0.3.7 documentation 
 
      

    


    
      
          
            
  
model.py


Coverage


	
class pycovjson.model.Coverage(domain, ranges, params, reference)[source]

	






Domain


	
class pycovjson.model.Domain(domain_type, x_values=[], y_values=[], z_values=[], t_values=[])[source]

	






Range


	
class pycovjson.model.Range(range_type, data_type={}, axes=[], shape=[], values=[], variable_name='', tile_sets=[])[source]

	
	
populate(data_type={}, axes=[], shape=[], values=[], variable_name='')[source]

	Function to populate Range object with values












TileSet


	
class pycovjson.model.TileSet(tile_shape, url_template)[source]

	
	
get_tiles(tile_shape: object, array)  object[source]

	Function which yields a generator which can be leveraged to return tile arrays from an input array
:param tile_shape:





	Parameters:	variable – 


	Returns:	
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convert.py


Convert

Convert.py is a library API to group the read and write classes together into a single file,
this allows it to be called in a much more simple way


	
class pycovjson.convert.main[source]
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read_netcdf.py


	
class pycovjson.read_netcdf.NetCDFReader(dataset_path)[source]

	
	
convert_time(t_variable)[source]

	Formats time objects to CovJSON compliant strings.





	Parameters:	t_variable – Time Variable


	Returns:	list of formatted datetime strings










	
extract_var_data(var_names)[source]

	Returns dictionary containing the values in each variable specified in the variable list.





	Parameters:	var_names (String) – 





:return variable_dict - Dictionary containing key-val pairs






	
get_description(variable)[source]

	



	Parameters:	variable – input variable


	Returns:	long_name










	
get_dimensions(variable)[source]

	Return dimension of specified variable.





	Parameters:	variable – Input variable


	Returns:	Tuple - Array dimension of specified variable










	
get_metadata(variable)[source]

	Returns metadata for a specified variable.





	Parameters:	variable – Name of specified


	Returns:	dset[variable]










	
get_name(variable)[source]

	



	Parameters:	variable – input variable


	Returns:	name - string










	
get_shape(variable)[source]

	Get shape of specifed variable, as list
:param variable: String specifying variable name
:return: shape_list - List containing shape of specified variable






	
get_std_name(variable)[source]

	Return standard name of variable.





	Parameters:	variable – input variable


	Returns:	standard_name










	
get_type(variable)[source]

	



	Parameters:	
	dset – NetCDF dataset object

	variable – Specified






	Returns:	var_type with digits stripped












	
get_units(variable)[source]

	Return units of specified variable.
:param variable:
:return: units






	
get_values(variable)[source]

	



	Parameters:	variable – 


	Returns:	variable values as ndarray










	
get_var_group(variable)[source]

	Return group which specified variable belongs to.





	Parameters:	variable – 


	Returns:	group as string





:type string






	
is_x(var)[source]

	Detect whether or not specified variable is an x coord
:param var:
:return: Boolean value






	
is_y(var)[source]

	Detect whether or not specified variable is a y coord
:param var:
:return: Boolean value
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pycovjson setup.py
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write.py


	
class pycovjson.write.Writer(output_name: object, dataset_path: object, vars_to_write: object, tiled=False, tile_shape=[])  object[source]

	Writer class

Writer class constructor
:param output_name: Name of output file
:param dataset_path: Path to dataset
:param vars_to_write: List of variables to write
:param tiled: Boolean value (default False)
:param tile_shape: List containing shape of tiles


	
save_covjson_tiled(obj, path)[source]

	Skip indentation of certain fields to make JSON more compact but still human readable
:param obj:
:param path:






	
write()[source]

	Writes Coverage object to disk
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  Source code for pycovjson.model

import numpy as np
import math
from collections import OrderedDict


[docs]class Coverage(object):

    def __init__(self, domain, ranges, params, reference):
        self.domain = domain.to_dict()
        self.range = ranges.to_dict()
        self.parameter = params.to_dict()
        self.reference = reference.to_list()
        self.type = 'Coverage'

    def to_dict(self):
        cov_dict = OrderedDict()
        cov_dict['type'] = self.type
        cov_dict['domain'] = self.domain
        cov_dict['domain']['referencing'] = self.reference
        cov_dict['parameters'] = self.parameter
        cov_dict['ranges'] = self.range

        return cov_dict



[docs]class Domain(object):

    def __init__(self, domain_type, x_values=[], y_values=[], z_values=[], t_values=[]):
        self.domain_type = domain_type

        self.x_values = x_values
        self.y_values = y_values
        self.z_values = z_values
        self.t_values = t_values
        self.referencing = []

    def __str__(self):
        return 'Domain Type: ' + self.domain_type + '\nAxes:' + str(self.axes)

    def to_dict(self):
        domain_dict = OrderedDict()
        domain_dict['domainType'] = self.domain_type
        domain_dict['axes'] = {}

        domain_dict['axes']['x'] = {'values':  self.x_values}

        domain_dict['axes']['y'] = {'values':  self.y_values}

        domain_dict['axes']['t'] = {'values': self.t_values}
        domain_dict['axes']['z'] = {'values': self.z_values}
        if len(self.z_values) == 0:
            # domain_dict['axes']['z']= {'values' :  self.z_values}
            domain_dict['axes'].pop('z', None)
        if len(self.t_values) == 0:
            # domain_dict['axes']['t']= {'values' :  self.t_values}
            domain_dict['axes'].pop('t', None)

        domain_dict['referencing'] = []
        return domain_dict



[docs]class Range(object):

    def __init__(self, range_type, data_type={}, axes=[], shape=[], values=[], variable_name='', tile_sets=[]):
        self.range_type = range_type
        self.data_type = data_type
        self.axis_names = axes
        self.shape = shape
        self.values = values
        self.variable_name = variable_name
        self.tile_sets = tile_sets

    def to_dict(self):
        range_dict = OrderedDict()
        range_dict[self.variable_name] = {}

        range_dict[self.variable_name]['type'] = self.range_type
        range_dict[self.variable_name]['dataType'] = self.data_type
        range_dict[self.variable_name]['axisNames'] = self.axis_names
        range_dict[self.variable_name]['shape'] = self.shape
        if self.range_type == 'TiledNdArray':
            range_dict[self.variable_name]['tileSets'] = self.tile_sets

        else:

            range_dict[self.variable_name]['values'] = self.values

        return range_dict

[docs]    def populate(self, data_type={}, axes=[], shape=[], values=[], variable_name=''):
        """
        Function to populate Range object with values

        """
        self.data_type = data_type
        self.axis_names = axes
        self.shape = shape
        self.values = values
        self.variable_name = variable_name




class Parameter(object):

    def __init__(self, variable_name='', description='', unit='', symbol='', symbol_type='', observed_property='', op_id=None, label_langtag='en'):
        self.variable_name = variable_name
        self.param_type = 'Parameter'
        self.description = description
        self.unit = unit
        self.label_langtag = label_langtag
        self.symbol = symbol
        self.symbol_type = symbol_type
        self.observed_property = observed_property
        self.op_id = op_id

    def to_dict(self):
        param_dict = OrderedDict()
        param_dict[self.variable_name] = {}
        param_dict[self.variable_name]['type'] = self.param_type
        param_dict[self.variable_name]['description'] = self.description
        param_dict[self.variable_name]['unit'] = {}
        param_dict[self.variable_name]['unit'][
            'label'] = {self.label_langtag: self.unit}
        param_dict[self.variable_name]['symbol'] = {}
        param_dict[self.variable_name]['symbol']['value'] = self.symbol
        param_dict[self.variable_name]['symbol']['type'] = self.symbol_type
        param_dict[self.variable_name]['observedProperty'] = {}
        param_dict[self.variable_name]['observedProperty']['id'] = self.op_id
        param_dict[self.variable_name]['observedProperty'][
            'label'] = {self.label_langtag: self.observed_property}
        return param_dict


class Reference(object):

    def __init__(self, obj_list):
        self.coordinates = []
        self.obj_list = obj_list

    def get_temporal(self, *args):
        return self.TemporalReferenceSystem(*args)

    def get_spatial2d(self, *args):
        return self.SpatialReferenceSystem2d(*args)

    def get_spatial3d(self, *args):
        return self.SpatialRefrenceSystem3d(*args)

    def to_list(self):
        item_list = []

        for elem in self.obj_list:
            item_list.append(elem.to_dict())
        #print('Item list:', item_list)
        return item_list


class TemporalReferenceSystem(Reference):

    def __init__(self, cal=None):
        self.type = 'TemporalRS'
        self.coordinates = ['t']

        if (cal == None):
            self.cal = "Gregorian"
        else:
            self.cal = cal

    def to_dict(self):
        ref_dict = OrderedDict()
        ref_dict['coordinates'] = self.coordinates
        ref_dict['system'] = {}
        ref_dict['system']['type'] = self.type
        ref_dict['system']['calendar'] = self.cal
        return ref_dict


class SpatialReferenceSystem2d(Reference):

    def __init__(self):
        self.id = "http://www.opengis.net/def/crs/OGC/1.3/CRS84"
        self.type = 'GeographicCRS'
        Reference.coordinates = ['x', 'y']

    def set_type(self, new_type):
        """
        :type new_type: str
        """
        self.type = new_type

    def to_dict(self):
        ref_dict = OrderedDict()
        ref_dict['coordinates'] = self.coordinates
        ref_dict['system'] = {}
        ref_dict['system']['type'] = self.type
        ref_dict['system']['id'] = self.id
        return ref_dict


class SpatialReferenceSystem3d(Reference):

    def __init__(self):
        self.id = "http://www.opengis.net/def/crs/EPSG/0/4979"
        self.type = 'GeographicCRS'
        Reference.coordinates = ['x', 'y', 'z']

    def set_type(self, new_type):
        """
        :type new_type: str
        """
        self.type = new_type

    def to_dict(self):
        ref_dict = OrderedDict()
        ref_dict['coordinates'] = self.coordinates
        ref_dict['system'] = {}
        ref_dict['system']['type'] = self.type
        ref_dict['system']['id'] = self.id
        return ref_dict


[docs]class TileSet(object):

    def __init__(self, tile_shape, url_template):
        self.tile_shape = tile_shape  # List containing shape
        self.url_template = url_template

    def create_tileset(self):
        tileset = []
        tile_dict = {}
        tile_dict['tileShape'] = self.tileShape
        tile_dict['urlTemplate'] = self.urlTemplate
        tileset.append(tile_dict)
        return tileset

    def get_url_template(self, val):
        self.val = val

        import re
        subject = self.url_template
        subject = re.sub(r"({).(})", self.val, subject, 0, re.IGNORECASE)

    def generate_url_template(self, axis_names):
        axis_names = axis_names
        if len(axis_names) == 1:
            url_template = '{' + axis_names[0] + '}.covjson'
        elif len(axis_names) == 2:
            url_template = '{' + axis_names[0] + \
                '}-{' + axis_names[1] + '}.covjson'
        elif len(axis_names) == 3:
            url_template = '{' + axis_names[0] + '}-{' + \
                axis_names[1] + '}-{' + axis_names[2] + '}.covjson'

        return url_template

[docs]    def get_tiles(self, tile_shape: object,  array) -> object:
        """
        Function which yields a generator which can be leveraged to return tile arrays from an input array
        :param tile_shape:

        :param variable:
        :return:
        """
        array = array
        self.shape = array.shape
        # print(self.shape)

        def step(b, dim, tile_indices):
            if dim == len(array.shape):
                yield (b, tile_indices)
                return

            tile_count = math.ceil(self.shape[dim] / tile_shape[dim])

            for i in range(tile_count):
                c = b[tile_shape[dim] * i:tile_shape[dim] * (i + 1)]
                c = np.rollaxis(c, 1)
                tile_indices[dim] = i
                yield from step(c, dim + 1, tile_indices)

        yield from step(array, 0, [0] * len(self.shape))


    def get_array_shape(self):
        print(self.shape)
        return self.shape
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  Source code for pycovjson.write


from pycovjson.model import *
from pycovjson.read_netcdf import NetCDFReader as Reader
import time
import json
import uuid


[docs]class Writer(object):
    """Writer class"""

    def __init__(self, output_name: object, dataset_path: object, vars_to_write: object, tiled=False, tile_shape=[]) -> object:
        """
        Writer class constructor
        :param output_name: Name of output file
        :param dataset_path: Path to dataset
        :param vars_to_write: List of variables to write
        :param tiled: Boolean value (default False)
        :param tile_shape: List containing shape of tiles
        """
        self.output_name = output_name
        self.dataset_path = dataset_path
        self.tile_shape = tile_shape
        self.vars_to_write = vars_to_write
        self.urlTemplate = 'localhost:8080/{t}.covjson'
        self.tiled = tiled
        if tiled:
            self.range_type = 'TiledNdArray'
        else:
            self.range_type = 'NdArray'
        self.dataset_path = dataset_path
        self.Reader = Reader(dataset_path)
        self.axis_dict = self.Reader.get_axes()
        self.axis_list = list(self.axis_dict.keys())
        self.ref_list = []
        if 't' in self.axis_list and 'z' in self.axis_list:
            self.ref_list.append(TemporalReferenceSystem())
            self.ref_list.append(SpatialReferenceSystem3d())

        if 't' in self.axis_list and 'z' not in self.axis_list:
            self.ref_list.append(TemporalReferenceSystem())
            self.ref_list.append(SpatialReferenceSystem2d())
        elif 't' not in self.axis_list and 'z' not in self.axis_list:
            self.ref_list.append(SpatialReferenceSystem2d())

[docs]    def write(self):
        """
        Writes Coverage object to disk
        """

        coverage = self._construct_coverage()
        if self.tiled:
            self.save_covjson_tiled(coverage, self.output_name)
        else:
            self._save_covjson(coverage, self.output_name)

        pass


    def _construct_coverage(self):
        """
        Constructs Coverage object from constituent parts
        :return: coverage object
        """
        coverage = Coverage(self._construct_domain(), self._construct_range(
        ), self._construct_params(), self._construct_refs()).to_dict()
        return coverage

    def _construct_domain(self):
        """
        Constructs Domain object, populates with values
        :return: domain object
        """

        domain_type = 'Grid'
        x_values = self.Reader.get_x().flatten().tolist()
        y_values = self.Reader.get_y().flatten().tolist()
        t_values = []
        z_values = []

        if 't' in self.axis_list:

            t_values = self.Reader.get_t()

        if 'z' in self.axis_list:

            z_values = self.Reader.get_z().flatten().tolist()

        domain = Domain(domain_type, x_values, y_values, z_values, t_values)

        return domain

    def _construct_params(self):
        """
        Construct parameter object from constituent parts
        :return: Parameter object
        """
        for variable in self.vars_to_write:
            description = self.Reader.get_std_name(variable)
            unit = self.Reader.get_units(variable)
            symbol = self.Reader.dataset[variable].units
            label = self.Reader.dataset[variable].long_name
            params = Parameter(description=description, variable_name=variable,
                               symbol=symbol, unit=unit, observed_property=label)

        return params

    def _construct_refs(self):
        """
        Construct reference object
        :return: refs
        """
        refs = Reference(self.ref_list)

        return refs

    def _construct_range(self):
        """
       Construct range object
       :return: range
       """
        # TODO iteration through variable list
        variable = self.vars_to_write[0]
        axis_names = list(map(str.lower, list(self.Reader.get_axis(variable))))

        if self.tiled:
            # print(self.tile_shape)

            tile_set_obj = TileSet(self.tile_shape, self.urlTemplate)
            variable_type = self.Reader.get_type(variable)
            variable_shape = self.Reader.get_shape(variable)
            print('Variable shape:', variable_shape)

            count = 0
            for tile in tile_set_obj.get_tiles(self.tile_shape, self.Reader.dataset[variable].values):
                count += 1
                range = {'ranges': Range('NdArray', data_type=variable_type, axes=tile[
                                         1], shape=variable_shape, values=tile[0].flatten().tolist()).to_dict()}
                self.save_covjson_range(range, str(count) + '.json')
            url_template = tile_set_obj.generate_url_template(
                axis_names=axis_names)
            # tileset = TileSet(variable_shape, url_template).create_tileset()
            tileset = [{'tileShape': [None, 173, 301],
                        'urlTemplate': 'http://localhost:8080/{t}.covjson'}]

            range = Range('TiledNdArray', data_type=variable_type,
                          axes=axis_names, tile_sets=tileset, shape=variable_shape)
            return range
        else:

            shape = self.Reader.get_shape(variable)
            values = self.Reader.get_values(variable).flatten().tolist()
            data_type = self.Reader.get_type(variable)
            axes = self.Reader.get_axis(variable)
            range = Range(range_type='NdArray',  data_type=data_type, values=values, shape=shape,
                          variable_name=variable, axes=axis_names)

            return range

    # Adapted from
    # https://github.com/the-iea/ecem/blob/master/preprocess/ecem/util.py -
    # letmaik
    def _save_json(self, obj, path, **kw):
        """Save json object to disk"""
        with open(path, 'w') as fp:
            print("Converting....")
            start = time.clock()
            jsonstr = json.dumps(obj, fp, cls=CustomEncoder, **kw)
            fp.write(jsonstr)
            stop = time.clock()
            print("Completed in: ", (stop - start), "seconds.")

    def _save_covjson(self, obj, path):
        """
        Skip indentation of certain fields to make JSON more compact but still human readable
        :param obj:
        :param path:

        """

        for axis in obj['domain']['axes'].values():
            self.compact(axis, 'values')
        for ref in obj['domain']['referencing']:
            self.no_indent(ref, 'coordinates')
        for range in obj['ranges'].values():
            self.no_indent(range, 'axisNames', 'shape')
            self.compact(range, 'values')
        self.save_json(obj, path, indent=2)

[docs]    def save_covjson_tiled(self, obj, path):
        """
              Skip indentation of certain fields to make JSON more compact but still human readable
              :param obj:
              :param path:

              """

        for axis in obj['domain']['axes'].values():
            self.compact(axis, 'values')
        for ref in obj['domain']['referencing']:
            self.no_indent(ref, 'coordinates')

        self.save_json(obj, path, indent=2)


    def save_json(self, obj, path, **kw):
        with open(path, 'w') as fp:
            print("Converting....")
            start = time.clock()
            jsonstr = json.dumps(obj, fp, cls=CustomEncoder, **kw)
            fp.write(jsonstr)
            stop = time.clock()
            print("Completed in: ", (stop - start), "seconds.")

    def save_covjson_range(self, obj, path):
        for range in obj['ranges'].values():
            self.no_indent(range, 'axisNames', 'shape')
            self.compact(range, 'values')
        self.save_json(obj, path, indent=2)

    def compact(self, obj, *names):
        for name in names:
            obj[name] = Custom(obj[name], separators=(',', ':'))

    def no_indent(self, obj, *names):
        for name in names:
            obj[name] = Custom(obj[name])



# From http://stackoverflow.com/a/25935321
class Custom(object):

    def __init__(self, value, **custom_args):
        self.value = value
        self.custom_args = custom_args


class CustomEncoder(json.JSONEncoder):
    """Custom Json Encoder class - Allows Json to be saved using custom format (no_indent, compact)"""

    def __init__(self, *args, **kwargs):
        super(CustomEncoder, self).__init__(*args, **kwargs)
        self._replacement_map = {}

    def default(self, o):
        if isinstance(o, Custom):
            key = uuid.uuid4().hex
            self._replacement_map[key] = json.dumps(o.value, **o.custom_args)
            return "@@%s@@" % (key,)
        else:
            return super(CustomEncoder, self).default(o)

    def encode(self, o):
        result = super(CustomEncoder, self).encode(o)
        for k, v in self._replacement_map.items():
            result = result.replace('"@@%s@@"' % (k,), v)
        return result
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  Source code for pycovjson.cli.viewer

"""
Pycovjson - Command line viewer
Author: rileywilliams
Version: 0.1.0
TODO - Add support for other formats and more customisation
"""
import argparse


from pycovjson.read_netcdf import NetCDFReader as Reader


[docs]def main():
    parser = argparse.ArgumentParser(description='View Scientific Data files.')
    parser.add_argument('inputfile', action ='store',
                        help='Name of input file')

    parser.add_argument('-v', '--variables,', dest='variables',
                        help='Display variables', action='store_true')

    args = parser.parse_args()
    inputfile = args.inputfile
    variables = args.variables
    reader = Reader(inputfile)
    ds = reader.get_xarray()
    # TODO
    # if variables:
    #     reader.get_vars_with_long_name(inputfile)

    print(ds)



if __name__ == '__main__':
    main()
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  Source code for pycovjson.cli.convert

"""
Pycovjson - Command line interface
Author: rileywilliams
Version: 0.1.0
"""
import argparse

from pycovjson.write import Writer
from pycovjson.read_netcdf import NetCDFReader as Reader


[docs]def main():
    """
    Command line interface for pycovjson - Converts Scientific Data Formats into CovJSON and saves to disk.

    :argument -i: Input file path.
    :argument -o: Output file name.
    :argument -t: Use Tiling.
    :argument -v: Which variable to populate coverage with.
    :argument -s: [tile shape]: Tile shape.
    :argument -n: Use interactive mode.


    """
    parser = argparse.ArgumentParser(
        description='Convert Scientific Data Formats into CovJSON.')
    parser.add_argument('-i', '--input', dest='inputfile',
                        help='Name of input file', required=True)
    parser.add_argument('-o', '--output', dest='outputfile',
                        help='Name and location of output file', default='coverage.covjson')
    parser.add_argument(
        '-t', '--tiled', action='store_true', help='Apply tiling')
    parser.add_argument('-s', '--shape', nargs='+',
                        help='Tile shape, list', type=int)
    parser.add_argument('-v', dest='variable',
                        help='Variable to populate coverage with')
    parser.add_argument('-n', '--interactive', action='store_true', help='Enter interactive mode')
    args = parser.parse_args()
    inputfile = args.inputfile
    outputfile = args.outputfile
    variable = args.variable
    tiled = args.tiled
    tile_shape = args.shape
    interactive = args.interactive

    if interactive:
        print(type(variable))
        axis = input('Which Axis?', Reader.get_axis(variable))



    if tiled and len(tile_shape) == 0:
        reader = Reader(inputfile)
        shape_list = reader.get_shape(variable)
        dims = reader.get_dimensions(variable)
        print(list(zip(dims, shape_list)))
        tile_shape = input(
            'Enter the shape tile shape as a list of comma separated  integers')
        tile_shape = tile_shape.split(',')
        tile_shape = list(map(int, tile_shape))
        print(tile_shape)
    if outputfile == None:
        outputfile = outputfile.default

    Writer(outputfile, inputfile, [variable],
           tiled=tiled, tile_shape=tile_shape).write()


if __name__ == '__main__':
    main()
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  Source code for pycovjson.convert

from pycovjson.read_netcdf import NetCDFReader as Reader
from pycovjson.write import Writer
from pycovjson.model import TileSet

[docs]def main(input_file, output_file, variable, tiled=False, tile_shape=[], axis=''):


    if output_file == None:
        output_file = 'coverage.json'


    def tile_by_axis(variable, axis):
        """

        :param variable:
        :param axis:
        :return: tile_shape
        """
        # Get shape of variable
        shape = Reader.get_shape(variable)
        # Set axis to slice by to 1
        TileSet.create_tileset()
        # Generate new tile shape
        return tile_shape
    if tiled:
        tile_shape = tile_by_axis(variable, axis)

    Writer(output_file, input_file, [variable], tiled=tiled, tile_shape=tile_shape).write()



if __name__ == '__main__':
    main()
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  Source code for pycovjson.read_netcdf

import netCDF4
from pycovjson.model import Coverage, Domain, Range, Parameter, Reference
import xarray as xr
from collections import OrderedDict
import pandas as pd
import numpy as np
import re


[docs]class NetCDFReader(object):

    def __init__(self, dataset_path):
        self.dataset_path = dataset_path
        try:
            self.dataset = xr.open_dataset(self.dataset_path)

        except OSError:
            print('File not found.')
            exit()

        pass

    def read(self, file_path):
        self.file_path = file_path
        self.dataset = xr.open_dataset(self.file_path)
        self.var_names = self.get_var_names(self.dataset)
        pass

    def print(self):
        print(self.dataset)
        return self.dataset

    def get_xarray(self):
        self.dataset = xr.open_dataset(self.dataset_path)
        return self.dataset

    def close(self):
        self.dataset.close()

    def _get_domain(self):
        domain = Domain('Grid')

        # Loads of stuff

        return domain

    def _getRanges(self):
        range = Range()
        return range

    def _getParams(self):
        params = Parameter()
        return params

    def _getReference(self):
        reference = Reference()
        return reference

    def get_var_names(self, dataset):
        try:
            variable_names = [var for var in dataset.variables]
            return variable_names
        except Exception as e:
            print("Failed", e)
            return None

    def get_long_names(self, dataset):
        long_names = []
        for variable in self.get_var_names(dataset):
            try:
                long_names.append(dataset[variable].long_name)
            except:
                long_names.append(dataset[variable].standard_name)
        return long_names

    def get_vars_with_long_name(self, dataset):
        try:
            long_names = self.get_long_names(dataset)
            vars_long_names = list(
                zip(self.get_var_names(dataset), long_names))
            return vars_long_names
        except:
            pass

[docs]    def get_shape(self, variable):
        """
        Get shape of specifed variable, as list
        :param variable: String specifying variable name
        :return: shape_list - List containing shape of specified variable
        """
        shape = self.dataset[variable].shape
        shape_list = []

        if len(shape) > 1:
            for val in shape:
                shape_list.append(val)
        else:
            shape_list.append(shape[0])

        return shape_list


[docs]    def is_y(self, var):
        """
        Detect whether or not specified variable is a y coord
        :param var:
        :return: Boolean value
        """
        y_list = ['lat', 'latitude', 'LATITUDE', 'Latitude', 'y']
        if self.get_units(var) == 'degrees_north':
            return True
        elif self.get_name(var) in y_list:
            return True
        else:
            return False


[docs]    def is_x(self, var):
        """
        Detect whether or not specified variable is an x coord
        :param var:
        :return: Boolean value
        """
        x_list = ['lon', 'longitude', 'LONGITUDE', 'Longitude', 'x']

        if self.get_units(var) == 'degrees_east':
            return True
        if self.get_name(var) in x_list:
            return True
        if self.get_description(var) in x_list:
            return True
        else:
            return False


    def has_time(self):
        time_list = ['t', 'TIME', 'time', 's', 'seconds', 'Seconds', ]
        for var in self.var_names:
            if (self.get_units(var) in time_list):
                return True
            if (self.get_name in time_list):
                return True
            if (var in time_list):
                return True
            else:
                return False

    def get_time(self):
        time_list = ['t', 'TIME', 'time', 's', 'seconds', 'Seconds']
        time_dict = {}
        for var in self.var_names:
            if self.get_units(var) in time_list or self.get_name(var) in time_list:
                time_dict[var] = True
                if len(self.get_shape(var)) == 1:
                    time_var = var
                else:
                    return False
        return time_var

[docs]    def get_values(self, variable):
        """

        :param variable:
        :return: variable values as ndarray
        """
        x = self.dataset[variable].values
        y = np.where(np.isnan(x), None, x)

        return y


[docs]    def get_type(self, variable):
        """
        :param dset: NetCDF dataset object
        :param variable: Specified
        :return: var_type with digits stripped
        """
        try:
            var_type = str(self.dataset[variable].dtype)

            return re.sub(r'[0-9]+', '', var_type)

        except Exception as e:
            return None


[docs]    def get_dimensions(self, variable):
        """
        Return dimension of specified variable.

        :param variable: Input variable
        :return: Tuple - Array dimension of specified variable
        """
        try:
            var_dimension = self.dataset[variable].dims
            return var_dimension
        except:
            print("Error Occurred: No Dimensions detected... Exiting. ")
            exit()


[docs]    def get_std_name(self, variable):
        """
        Return standard name of variable.

        :param variable: input variable
        :return: standard_name
        """
        try:
            std_name = self.dataset[variable].standard_name
            return std_name
        except:
            return None


[docs]    def get_description(self, variable):
        """

        :param variable: input variable
        :return: long_name
        """
        try:
            return self.dataset[variable].long_name
        except:
            return None


[docs]    def get_name(self, variable):
        """

        :param variable: input variable
        :return: name - string
        """
        try:
            return self.dataset[variable].name
        except:
            return None


[docs]    def get_units(self, variable):
        """
        Return units of specified variable.
        :param variable:
        :return: units
        """
        try:
            units = self.dataset[variable].units
            return units
        except:
            return None


[docs]    def get_metadata(self, variable):
        """
        Returns metadata for a specified variable.

        :param variable: Name of specified
        :return: dset[variable]
        """
        return self.dataset[variable]


[docs]    def get_var_group(self, variable):
        """
        Return group which specified variable belongs to.

        :param variable:
        :return: group as string
        :type string
        """
        return self.dataset[variable].group()


    def get_axis(self, variable):
        try:
            axis = self.dataset[variable].axis
            axis = list(map(str.lower, list(axis)))
            return axis
        except:
            print('Error occured: Variable "' + variable + '" has no axis attribute')
            pass
        try:
            axes_list = []
            axes_dict = self.get_axes()
            for dim in self.dataset[variable].dims:

                index = (list(axes_dict.keys())[
                         list(axes_dict.values()).index(dim)])

                axes_list.append(index)

            return axes_list
        except:
            print('Error in axes_dict')
    def get_dims(self, variable):
        try:
            dims = self.dataset[variable].dims
        except:
            print("Error Occurred: No Dimensions detected... Exiting. ")
            exit()

[docs]    def convert_time(self, t_variable):
        """
        Formats time objects to CovJSON compliant strings.

        :param t_variable: Time Variable
        :return: list of formatted datetime strings
        """
        date_list = []
        times = self.dataset[t_variable].values

        units = self.dataset[t_variable].standard_name

        # cal = self.dataset[t_variable].calendar
        # dates = (num2date(times, units=units, calendar='standard')).tolist()
        # print(dates)

        for time in times:
            time = pd.to_datetime(str(time))
            date_list.append(time.strftime('%Y-%m-%dT%H:%M:%SZ'))

        # date_list = [dates.stfrtime('%Y-%m-%dT:%H') for date in dates]
        return date_list


[docs]    def extract_var_data(self, var_names):
        """
        Returns dictionary containing the values in each variable specified in the variable list.

        :type var_names: String
        :param var_names:
        :return variable_dict - Dictionary containing key-val pairs
        """
        variable_dict = {}  # Declaring dictionary used to store key-val pairs, var_name as key and the array as the value
        try:
            for var in var_names:
                variable_dict[var] = self.dataset[var].values
            return variable_dict
        except Exception as e:
            print("An Error occured:", e)
            raise e


    def get_axes(self):

        axes_dict = OrderedDict()
        x_list = ['lon', 'longitude', 'LONGITUDE', 'Longitude', 'x', 'X']
        y_list = ['lat', 'latitude', 'LATITUDE', 'Latitude', 'y', 'Y']
        t_list = ['time', 'TIME', 't', 'T']
        z_list = ['depth', 'DEPTH']
        for coord in self.dataset.coords:
            try:
                if self.dataset[coord].axis == 'T':
                    axes_dict['t'] = coord
                if self.dataset[coord].axis == 'Z':
                    axes_dict['z'] = coord
            except:
                pass

            try:
                if self.dataset[coord].units == 'degrees_north':
                    axes_dict['y'] = coord
                if self.dataset[coord].units == 'degrees_east':
                    axes_dict['x'] = coord
            except:
                pass

            try:
                if self.dataset[coord].name.lower() == 'x':
                    axes_dict['x'] = coord

                if self.dataset[coord].name.lower() == 'y':
                    axes_dict['y'] = coord

                if self.dataset[coord].name.lower() == 'z':
                    axes_dict['z'] = coord
            except:
                pass

            try:
                if self.dataset[coord].positive in ['up', 'down']:
                    axes_dict['z'] = coord
            except:
                pass

            # if coord in x_list or self.dataset[coord].standard_name in x_list: axes_dict['x'] = coord
            # if coord in y_list or self.dataset[coord].standard_name in y_list: axes_dict['y'] = coord
            try:
                if coord in t_list or self.dataset[coord].standard_name  in t_list:
                    axes_dict['t'] = coord
                if coord in z_list or self.dataset[coord].standard_name in z_list:
                    axes_dict['z'] = coord
            except:
                print("Error: DataArray does not include standard name.")
                pass

        if len(axes_dict) < 2:
            print('Error: File does not conform to CF Conventions')
            exit()

        return axes_dict

    def get_x(self):
        for elem in (self.dataset.coords):

            if elem in ['lon', 'longitude', 'LONGITUDE', 'Longitude', 'x', 'X']:
                return self.dataset[elem].values
            try:
                if self.dataset[elem].axis == 'X':
                    return self.dataset[elem].values
                if self.dataset[elem].standard_name in ['lon', 'longitude', 'LONGITUDE', 'Longitude', 'x', 'X']:
                    return self.dataset[elem].values
                if self.dataset[elem].units == 'degrees_east':
                    return self.dataset[elem].values
            except AttributeError:
                pass

    def get_y(self):

        y_var = self.get_axes()['y']
        return self.dataset[y_var].values

    def get_t(self):
        axis_dict = self.get_axes()
        t_var = axis_dict['t']
        return self.convert_time(t_var)

    def get_z(self):

        for elem in (self.dataset.coords):
            if type(self.dataset[elem]) in ['numpy.datetime64', 'numpy.datetime32', 'datetime.datetime']:
                return self.dataset[elem].values

            try:
                if self.dataset[elem].axis == 'Z':
                    return self.dataset[elem].values

                if self.dataset[elem].positive in ['down', 'up']:
                    return self.dataset[elem].values

            except:
                raise AttributeError

            if elem in ['z', 'Z', 'depth', 'DEPTH']:
                return self.dataset[elem].values
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