

    
      
          
            
  
standard_names: a Python library for working with CSDMS Standard Names

The CSDMS Standard Names provide a comprehensive set of naming rules
and patterns that are not specific to any particular modeling domain.
They were also designed to have many other nice features such as parsability
and natural alphabetical grouping. CSDMS Standard Names always consist of
an object part and a quantity/attribute part and the quantity part may
also have an operation prefix which can consist of multiple operations
([CsdmsCsn], [Peckham2014]).

standard_names is a Python package to define, query, operatate, and
manipulate CSDMS Standard Names. It is distributed with a comprehensive
list of the currently defined Standard Names [StandardNamesRegistry].

The standard_names package consists of two basic classes:


	StandardName: a single name


	NamesRegistry: a collection of names.




The standard_names package has a complete set up unit tests that are
continually tested on Mac, Linux, and Windows. It is distributed both
as source code [StandardNamesGitHub] and as Anaconda packages from
Anaconda Cloud.


Quickstart

Install the standard_names package:

$ conda install standard_names -c csdms





Import the standard_names package:

>>> import standard_names as csn





Create a standard name from a string.

>>> name = csn.StandardName('air__temperature')
>>> name.object, name.quantity
('air', 'temperature')





Get a registry of the currently defined standard names.

>>> registry = csn.NamesRegistry()
>>> len(registry)
2652
>>> 'air__temperature' in registry
True
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Installation

standard_names has no dependencies other than Python itself. It
runs on Python 2.7 and 3.x.

You can install it with conda from the csdms channel on Anaconda Cloud,

$ conda install standard_names -c csdms





After installing, you can check to see that everything installed
correctly by starting Python and trying to import standard_names.

>>> import standard_names as csn
>>> csn.__version__
0.2.2
>>> csn.check()






Getting the code

You can also get the source code from GitHub. You can either clone it
with git:

$ git clone git@github.com:csdms/standard_names





or download a snapshot of the latest code with either

$ curl -OL https://github.com/csdms/standard_names/tarball/master





(for a .tar.gz file) or

$ curl -OL https://github.com/csdms/standard_names/zipball/master





(for a .zip file).

Now that you have the source code, install it in your Python distribution
with:

$ python setup.py install
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standard_names.cmd package


Submodules




standard_names.cmd.snbuild module


	Example usage:

	snbuild data/models.yaml data/scraped.yaml             > standard_names/data/standard_names.yaml






	
standard_names.cmd.snbuild.main(args=None)

	Build a list of CSDMS standard names for YAML description files.






	
standard_names.cmd.snbuild.run()

	




	
standard_names.cmd.snbuild.snbuild(file, newline=None)

	Build a YAML-formatted database of names.


	Parameters

	
	filestr

	Text file of names.



	newlinestr, optional

	Newline character to use for output.







	Returns

	
	str

	YAML-formatted text of the names database.









Examples

>>> from __future__ import print_function
>>> import os
>>> from six.moves import StringIO
>>> import standard_names as csn





>>> lines = os.linesep.join(['air__temperature', 'water__temperature'])
>>> names = StringIO(lines)





>>> print(csn.cmd.snbuild.snbuild(names, newline='\n'))
%YAML 1.2
---
names:
  - air__temperature
  - water__temperature
---
objects:
  - air
  - water
---
quantities:
  - temperature
---
operators:
  []
...












standard_names.cmd.sndump module


	Example usage:

	sndump -n -o -q -op –format=wiki > standard_names.wiki






	
class standard_names.cmd.sndump.CustomAction(option_strings, dest, nargs=None, const=None, default=None, type=None, choices=None, required=False, help=None, metavar=None)

	Bases: argparse.Action

Keep track of the order of options are given on the command line.

Methods







	__call__

	










	
standard_names.cmd.sndump.main(args=None)

	Dump a list of known standard names.


	Parameters

	
	argsiterable of str, optional

	Arguments to pass to parse_args. If not provided, use sys.argv.









Examples

>>> import os
>>> import standard_names as csn
>>> (fname, _) = csn.registry._get_latest_names_file()
>>> registry = csn.NamesRegistry()





>>> names = csn.cmd.sndump.main(['-n', fname]).split(os.linesep)
>>> len(names) == len(registry)
True





>>> objects = csn.cmd.sndump.main(['-o', fname]).split(os.linesep)
>>> len(objects) == len(registry.objects)
True





>>> names = csn.cmd.sndump.main(['-n', '-o', fname]).split(os.linesep)
>>> len(names) == len(registry) + len(registry.objects)
True










	
standard_names.cmd.sndump.run()

	




	
standard_names.cmd.sndump.sndump(file=None, format='plain', sorted=True, keys=None, newline=None)

	Dump a registry to different formats.


	Parameters

	
	filestr, optional

	Name of a registry file of names.



	format{‘plain’}, optional

	Output format.



	sortedbool, optional

	Sort results.



	keys{‘names, ‘objects’, ‘quantities’, ‘operators’} or iterable

	Standard Name element or elements to print.



	newlinestr, optional

	Specify the newline character to use for output.









Examples

>>> from __future__ import print_function
>>> import os
>>> from six.moves import StringIO
>>> import standard_names as csn





>>> lines = os.linesep.join(['air__temperature', 'water__temperature'])
>>> names = StringIO(lines)





>>> print(csn.cmd.sndump.sndump(names, newline='\n'))
...     
air__temperature
water__temperature












standard_names.cmd.snscrape module


	Example usage:

	snscrape http://csdms.colorado.edu/wiki/CSN_Quantity_Templates              http://csdms.colorado.edu/wiki/CSN_Object_Templates              http://csdms.colorado.edu/wiki/CSN_Operation_Templates             > data/scraped.yaml






	
standard_names.cmd.snscrape.main(args=None)

	Scrape standard names from a file or URL.

Examples

>>> import os
>>> import tempfile
>>> import standard_names as csn





>>> contents = """
... A file with text and names (air__temperature) mixed in. Some names
... have double underscores (like, Water__Temperature) by are not
... valid names. Others, like water__temperature, are good.
... """





>>> (fd, fname) = tempfile.mkstemp()
>>> os.close(fd)





>>> with open(fname, 'w') as fp:
...     print(contents, file=fp)





>>> names = csn.cmd.snscrape.main(
...     [fp.name, '--reader=plain_text', '--no-headers'])
>>> names.split(os.linesep)
['air__temperature', 'water__temperature']





>>> os.remove(fname)










	
standard_names.cmd.snscrape.run()

	




	
standard_names.cmd.snscrape.snscrape(files, with_headers=False, regex=None, format='url', newline=None)

	Scrape names from a URL.


	Parameters

	
	filesiterable of str

	List of files or URL to scrape.



	with_headersbool, optional

	Include headers in the output that indicate the name of the source.



	regexstr, optional

	A regular expression that defines what a Standard Name is.



	format{‘url’, ‘plain_text’}, optional

	The format of the target that’s being scraped.



	newlinestr, optional

	Newline character to use for output.







	Returns

	
	str

	The scraped names.









Examples

>>> from __future__ import print_function
>>> from six.moves import StringIO
>>> import standard_names as csn





>>> file1 = StringIO("""
... A file is one name, which is air__temperature.
... """)
>>> file2 = StringIO("""
... A file is two names: air__temperature, and water__temperature.
... """)





>>> lines = csn.cmd.snscrape.snscrape([file1, file2], format='plain_text')
>>> sorted(lines.split(os.linesep))
['air__temperature', 'air__temperature', 'water__temperature']












standard_names.cmd.snsql module


	
standard_names.cmd.snsql.as_sql_commands(names, newline=None)

	Create an sql database from a NamesRegistry.


	Parameters

	
	namesNamesRegistry

	A collection of CSDMS Standard Names.



	newlinestr, optional

	Newline character to use for output.







	Returns

	
	str

	The SQL commands to create the database.









Examples

>>> import standard_names as csn
>>> names = csn.NamesRegistry(None)
>>> names.add('air__temperature')
>>> print(csn.cmd.snsql.as_sql_commands(names, newline='\n'))
...     
BEGIN TRANSACTION;
CREATE TABLE names (
    id       integer primary key,
    name     text,
    unique(name)
);
INSERT INTO "names" VALUES(1,'air__temperature');
CREATE TABLE objects (
    id       integer primary key,
    name     text,
    unique(name)
);
INSERT INTO "objects" VALUES(1,'air');
CREATE TABLE operators (
    id       integer primary key,
    name     text,
    unique(name)
);
CREATE TABLE quantities (
    id       integer primary key,
    name     text,
    unique(name)
);
INSERT INTO "quantities" VALUES(1,'temperature');
COMMIT;










	
standard_names.cmd.snsql.main()

	Build a database of CSDMS standard names from a list.






	
standard_names.cmd.snsql.run()

	






standard_names.cmd.snvalidate module

Validate a list of names.


	
standard_names.cmd.snvalidate.main(args=None)

	Validate a list of names.

Examples

>>> from __future__ import print_function
>>> import os
>>> import standard_names as csn





>>> (fname, _) = csn.registry._get_latest_names_file()
>>> csn.cmd.snvalidate.main([fname])
0





>>> import tempfile
>>> (fd, fname) = tempfile.mkstemp()
>>> os.close(fd)





>>> with open(fname, 'w') as fp:
...     print('air__temperature', file=fp)
...     print('Water__temperature', file=fp)
...     print('water_temperature', file=fp)





>>> csn.cmd.snvalidate.main([fp.name])
2





>>> os.remove(fname)










	
standard_names.cmd.snvalidate.run()
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standard_names.tests package


Submodules




standard_names.tests.test_io module

Unit tests for standard_names.io module.


	
standard_names.tests.test_io.test_from_model_file()

	Read from a YAML model file that contains one model.






	
standard_names.tests.test_io.test_from_model_file_with_intent()

	Read from a YAML model file that contains one model but that indicates
intent of variables.






	
standard_names.tests.test_io.test_from_multiple_model_file()

	Read from a YAML model file that contains multiple models.








standard_names.tests.test_namesregistry module




standard_names.tests.test_standardname module




Module contents

Unit tests for standard_names pacakge.
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Submodules




standard_names.decorators module




standard_names.io module




standard_names.registry module


	
class standard_names.registry.NamesRegistry(*args, **kwds)

	Bases: object

A registry of CSDMS Standard Names.


	Parameters

	
	pathsstr or iterable of str, optional

	Name(s) of the data file(s) from which to read. If not given,
use a default database. If None, create an empty registry.



	versionstr, optional

	The version of the names registry.









Examples

>>> from standard_names import NamesRegistry





Get the default set of names.

>>> registry = NamesRegistry()
>>> len(registry) > 0
True





Create an empty registry and add a name to it.

>>> registry = NamesRegistry(None)
>>> len(registry)
0
>>> registry.add('air__temperature')
>>> len(registry)
1





Use the names, objects, quantities, and operators to
get lists of each in the registry.

>>> registry.names
('air__temperature',)
>>> registry.objects
('air',)
>>> registry.quantities
('temperature',)
>>> registry.operators
()





You can search the registry for names using the names_with,
match, and search methods.

Use names_with to look for names that contain a given string or
strings.

>>> registry.add('water__temperature')
>>> sorted(registry.names_with('temperature'))
['air__temperature', 'water__temperature']
>>> registry.names_with(['temperature', 'air'])
['air__temperature']





Use match to match names using a glob-style pattern.

>>> registry.match('air*')
['air__temperature']





Use search to do a fuzzy search of the list.

>>> registry.search('air__temp')
['air__temperature']






	Attributes

	
	version

	The version of the names database.



	names

	All names in the registry.



	objects

	All objects in the registry.



	quantities

	All quantities in the registry.



	operators

	All operators in the registry.









Methods







	add(name)

	Add a name to the registry.



	from_path(path)

	Create a new registry from a text file.



	match(pattern)

	Search the registry for names that match a pattern.



	names_with(parts)

	Search the registry for names containing words.



	search(name)

	Search the registry for a name.







	
add(name)

	Add a name to the registry.


	Parameters

	
	namestr

	A Standard Name.














	
classmethod from_path(path)

	Create a new registry from a text file.


	Parameters

	
	pathstr

	Path to a text file of Standard Names.







	Returns

	
	NamesRegistry

	A newly-created registry filled with names from the file.














	
match(pattern)

	Search the registry for names that match a pattern.


	Parameters

	
	patternstr

	Glob-style pattern with which to search the registry.







	Returns

	
	list of str

	List of names matching the pattern.














	
names

	All names in the registry.


	Returns

	
	tuple of str

	All of the names in the registry.














	
names_with(parts)

	Search the registry for names containing words.


	Parameters

	
	partsstr or iterable of str

	Word(s) to search for.







	Returns

	
	tuple of str

	Names from the registry that contains the given words.














	
objects

	All objects in the registry.


	Returns

	
	tuple of str

	All of the objects in the registry.














	
operators

	All operators in the registry.


	Returns

	
	tuple of str

	All of the operators in the registry.














	
quantities

	All quantities in the registry.


	Returns

	
	tuple of str

	All of the quantities in the registry.














	
search(name)

	Search the registry for a name.


	Parameters

	
	namestr

	Name to search for.







	Returns

	
	tuple of str

	Names that closely match the given name.














	
version

	The version of the names database.


	Returns

	
	str

	The registry version.


















	
standard_names.registry.load_names_from_txt(file_like, onerror='raise')

	Load names from a text file.


	Parameters

	
	file_likefile-like

	A file-like object that represents the contents of a text file
(only a readline method need be available).



	onerror{‘raise’, ‘warn’, ‘pass’}

	What to do if a bad name is encountered in the file.







	Returns

	
	set of str

	The Standard Names read from the file.









Examples

>>> from six.moves import StringIO
>>> import standard_names as csn
>>> names = StringIO("""
... air__temperature
... Water__Temperature
... """)
>>> set_of_names = csn.registry.load_names_from_txt(names, onerror='warn')
>>> [name.name for name in set_of_names]
['air__temperature']












standard_names.standardname module

A CSDMS standard name.


	
class standard_names.standardname.StandardName(name)

	Bases: object

A CSDMS standard name.

Examples

>>> import standard_names as csn
>>> name = csn.StandardName('air__temperature')





>>> name == 'air__temperature'
True
>>> repr(name)
"StandardName('air__temperature')"





>>> name.object = 'water'
>>> repr(name)
"StandardName('water__temperature')"





>>> name.quantity = 'density'
>>> repr(name)
"StandardName('water__density')"





>>> name.operators = ('max', )
>>> repr(name)
"StandardName('water__max_of_density')"





>>> name.operators = 'min'
>>> repr(name)
"StandardName('water__min_of_density')"






	Attributes

	
	name

	The full standard name as a string.



	object

	The object part of the standard name.



	operators

	The operator part of the standard name.



	quantity

	The quantity part of the standard name.









Methods







	compose_name(object, quantity[, operators])

	Create a string from the parts of StandardName.



	decompose_name(name)

	Decompose a name into its parts.



	decompose_quantity(quantity_clause)

	Decompose a quantity into operators and quantities.







	
static compose_name(object, quantity, operators=())

	Create a string from the parts of StandardName.


	Parameters

	
	objectstr

	An StandardName object.



	quantitystr

	An StandardName quantity.



	operatorsiterable of str, optional

	Operators applied to the quantity.







	Returns

	
	str

	The standard name composed of the given elements.









Examples

>>> import standard_names as csn
>>> name = 'atmosphere_air__elevation_angle_of_gradient_of_temperature'
>>> parts = csn.StandardName.decompose_name(name)
>>> csn.StandardName.compose_name(*parts) == name
True
>>> csn.StandardName.compose_name('air', 'temperature')
'air__temperature'










	
static decompose_name(name)

	Decompose a name into its parts.

Decompose the name standard name string into it’s constituent
parts (object, quantity, and operator). Returns a tuple of
(object, quantity, operator) where object and quantitiy are strings,
and operator is itself a tuple of strings (or empty).


	Parameters

	
	namestr

	A CSDMS Standard Name.







	Returns

	
	tuple of str

	The parts of a name as (object, quantity, operators)









Examples

>>> import standard_names as csn
>>> name = 'atmosphere_air__elevation_angle_of_gradient_of_temperature'
>>> csn.StandardName.decompose_name(name)
('atmosphere_air', 'temperature', ('elevation_angle', 'gradient'))





>>> try:
...     StandardName.decompose_name('air_temperature')
... except BadNameError:
...     pass










	
static decompose_quantity(quantity_clause)

	Decompose a quantity into operators and quantities.

Decompose the quantity_clause string into operator and base
quantity constituents. Because multiple operators can act on a
quantity, the operators are given as a tuple regardless of the
number of operators actually present. Returns the parts of the
quantity as a tuple of (operators, base_quantity)


	Parameters

	
	quantity_clausestr

	A CSDMS Standard Name quantity.







	Returns

	
	tuple of str

	The parts of the quantity as (operators, quantity).














	
name

	The full standard name as a string.






	
object

	The object part of the standard name.






	
operators

	The operator part of the standard name.






	
quantity

	The quantity part of the standard name.






	
re = '^[a-z]([a-zA-Z0-9~-]|_(?!_))*(__)[a-z0-9]([a-z0-9~-]|_(?!_))*[a-z0-9]$'

	








	
standard_names.standardname.is_valid_name(name)

	Check if a string is a valid standard name.


	Parameters

	
	namestr

	Standard name as a string







	Returns

	
	bool

	True if the string is a valid standard name
















Module contents
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