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1. Introduction


1.1. Overview

The Community Data Management System is an object-oriented data management
system, specialized for organizing multidimensional, gridded data used
in climate analysis and simulation.

CDMS is implemented as part of the Climate Data
Analysis Tool (CDAT), which uses the Python language. The examples in
this chapter assume some familiarity with the language and the Python
Numpy module (http://www.numpy.org). A number of excellent tutorials
on Python are available in books or on the Internet. For example, see
the Python Foundation’s homepage [https://python.org].




1.2. Variables

The basic unit of computation in CDMS is the variable. A variable is
essentially a multidimensional data array, augmented with a domain, a
set of attributes, and optionally a spatial and/or temporal coordinate
system (see Coordinate Axes). As a data array, a variable can
be sliced to obtain a portion of the data, and can be used in arithmetic
computations. For example, if u and v are variables representing
the eastward and northward components of wind speed, respectively, and
both variables are functions of time, latitude, and longitude, then the
velocity for time 0 (first index) can be calculated as:

>>> # wget "http://cdat.llnl.gov/cdat/sample_data/clt.nc"
>>> f1=cdms2.open("clt.nc")
>>> u = f1('u')
>>> v = f1('v')
>>> from cdms2 import MV
>>> vel = MV.sqrt(u[0]**2 + v[0]**2)





This illustrates several points:


	Square brackets represent the slice operator. Indexing starts at 0,
so u[0] selects from variable u for the first timepoint. The
result of this slice operation is another variable. The slice
operator can be multidimensional, and follows the syntax of Numpy
Python arrays. In this example, u[0:10,:,1] would retrieve data
for the first ten timepoints, at all latitudes, for the second
longitude.


	Variables can be used in computation. ** is the Python
exponentiation operator.


	Arithmetic functions are defined in the cdms2.MV2 module.


	Operations on variables carry along the corresponding metadata where
applicable. In the above example, vel has the same latitude and
longitude coordinates as u and v, and the time coordinate is
the first time of u and v.







1.3. File I/O

A variable can be obtained from a file or collection of files, or can be
generated as the result of a computation.

Files can be in any of theself- describing formats:


netCDF, HDF, GrADS/GRIB (GRIB with a GrADS control file),
or PCMDI DRS.




Note:    (HDF and DRS support is optional, and is configured at the time CDAT is installed.)

For instance, to read datafrom file sample.nc into variable u:

>>> # wget "http://cdat.llnl.gov/cdat/sample_data/clt.nc"
>>> f = cdms2.open('clt.nc')
>>> u = f('u')





Data can be read by index or by world coordinate values. The following
reads the n-th timepoint of u (the syntax slice(i,j) refers to indices k
such that i <= k < j):

>>> n = 0
>>> u0 = f('u',time=slice(n,n+1))





To read u at time 1.:

>>> u1 = f('u',time=1.)





A variable can be written to a file with the write function:

>>> g = cdms2.open('sample2.nc','w')
>>> g.write(u) 
<cdms2.fvariable.FileVariable object at ...
>>> g.close()








1.4. Coordinate Axes

A coordinate axis is a variable that represents coordinate information.
Typically an axis is associated with one or more variables in a file or
dataset, to represent the indexing and/or spatiotemporal coordinate
system(s) of the variable(s).

Often in climate applications an axis is a one-dimensional variable
whose values are floating-point and strictly monotonic. In some cases an
axis can be multidimensional (see Grids). If an axis is
associated with one of the canonical types latitude, longitude, level,
or time, then the axis is called temporal .

The shape and physical ordering of a variable is represented by the
variables domain , an ordered tuple of one-dimensional axes. In the
previous example, the domain of the variable u is the tuple (time,
latitude, longitude). This indicates the order of the dimensions, with
the slowest-varying dimension listed first (time). The domain may be
accessed with the getAxisList() method:

>>> u.getAxisList() 
[   id: time1
Designated a time axis.
units:  months since 1978-12
Length: 1
First:  1.0
Last:   1.0
Other axis attributes:
   calendar: gregorian
   axis: T
Python id:  ...
,    id: plev
Designated a level axis.
units:  hPa
Length: 2
First:  200.0
Last:   850.0
Other axis attributes:
   axis: Z
   realtopology: linear
Python id:  ...
,    id: latitude1
Designated a latitude axis.
units:  degrees_north
Length: 80
First:  -88.2884
Last:   88.2884
Other axis attributes:
   axis: Y
   realtopology: linear
Python id:  ...
,    id: longitude1
Designated a longitude axis.
units:  degrees_east
Length: 97
First:  -180.0
Last:   180.0
Other axis attributes:
   axis: X
   topology: circular
   modulo: 360.0
   realtopology: linear
Python id:  ...
]





In the above example, the domain elements are axes that are also
spatiotemporal. In general it is not always the case that an element of
a domain is spatiotemporal:


	An axis in the domain of a variable need not be spatiotemporal. For
example, it may represent a range of indices, an index coordinate
system.


	The latitude and/or longitude coordinate axes associated with a
variable need not be elements of the domain. In particular this will
be true if the variable is defined on a non-rectangular grid (see Grids).




As previously noted, a spatial and/or temporal coordinate system may be
associated with a variable. The methods getLatitude, getLongitude,
getLevel, and getTime return the associated coordinate axes. For
example:

>>> t = u.getTime()
>>> print t[:]
[ 1.]
>>> print t.units
months since 1978-12








1.5. Attributes

As mentioned above, variables can have associated attributes ,
name-value pairs. In fact, nearly all CDMS objects can have associated
attributes, which are accessed using the Python dot notation:

>>> u.units='m/s'
>>> print u.units
m/s





Attribute values can be strings, scalars, or 1-D Numpy arrays.

When a variable is written to a file, not all the attributes are
written. Some attributes, called internal attributes, are used for
bookkeeping, and are not intended to be part of the external file
representation of the variable. In contrast, external attributes are
written to an output file along with the variable. By default, when an
attribute is set, it is treated as external. Every variable has a field
attributes, a Python dictionary that defines the external attributes:

>>> print u.attributes.keys()
'name', 'title', 'tileIndex', 'date', 'source', 'time', 'units', 'type']





The Python dir command lists the internal attribute names:

>>> dir(u)
['T', '_FillValue', '_TransientVariable__domain', ..., 'view']





In general internal attributes should not be modified directly. One
exception is the id attribute, the name of the variable. It is used in
plotting and I/O, and can be set directly.




1.6. Masked Values

Optionally, variables have a mask that represents where data are
missing. If present, the mask is an array of ones and zeros having the
shape of the data array. A mask value of one indicates that the
corresponding data array element is missing or invalid.

Arithmetic operations in CDMS take missing data into account. The same
is true of the functions defined in the cdms2.MV2 module. For example:

>>> a = MV2.array([1,2,3]) # Create array a, with no mask
>>> b = MV2.array([4,5,6]) # Same for b
>>> a+b # variable_... array([5,7,9,]) 
variable_...
masked_array(data = [5 7 9],
         mask = False,
    fill_value = 999999)
>>>
>>>
>>> a[1]=MV2.masked # Mask the second value of a a.mask()
>>> a.mask
array([False,  True, False], dtype=bool)
>>> a+b # The sum is masked also 
variable_...
masked_array(data = [5 -- 9],
         mask = [False  True False],
    fill_value = 999999)





When data is read from a file, the result variable is masked if the file
variable has a missing_value attribute. The mask is set to one for
those elements equal to the missing value, zero elsewhere. If no such
attribute is present in the file, the result variable is not masked.

When a variable with masked values is written to a file, data values
with a corresponding mask value of one are set to the value of the
variables missing_value attribute. The data and missing_value
attribute are then written to the file.

Masking is covered in Section 2.9. See also the
documentation of the Python Numpy and MA modules, on which cdms.MV
is based, at

https://www.numpy.org/.




1.7. File Variables

A variable can be obtained either from a file, a collection of files, or
as the result of computation. Correspondingly there are three types of
variables in CDMS:


	file variable is a variable associated with a single data file.
Setting or referencing a file variable generates I/O operations.


	dataset variable is a variable associated with a collection of
files. Reference to a dataset variable reads data, possibly from
multiple files. Dataset variables are read-only.


	transient variable is an in-memory object not associated with a
file or dataset. Transient variables result from a computation or I/O
operation.




Typical use of a file variables is to inquire information about the
variable in a file without actually reading the data for the variables.
A file variable is obtained by applying the slice operator []  to a file,
passing the name of the variable, or by calling the getVariable
function.

Note That obtaining a file variable does not actually read the
data array:

>>> u = f.getVariable('u') # or u=f['u']
>>> u.shape
(1, 2, 80, 97)





File variables are also useful for fine-grained I/O. They behave like
transient variables, but operations on them also affect the associated
file. Specifically:


	slicing a file variable reads data,


	setting a slice writes data,


	referencing an attribute reads the attribute,


	setting an attribute writes the attribute,


	and calling a file variable like a function reads data associated
with the variable:




>>> import os
>>> os.system("cp clt.nc /tmp")
0
>>> f = cdms2.open('/tmp/clt.nc','a') # Open read/write
>>> uvar = f['u'] # Note square brackets
>>> uvar.shape
(1, 2, 80, 97)
>>> u0 = uvar[0] # Reads data from sample.nc
>>> u0.shape
(2, 80, 97)
>>> uvar[1]=u0 # Writes data to sample.nc
>>> uvar.units # Reads the attribute 'm/s'
'm/s'
>>> u24 = uvar(time=1.0) # Calling  a variable like a function reads data
>>> f.close() # Save changes to clt.nc (I/O may be buffered)





For transient variables, the data is printed only if the size of the array is less
than the print limit . This value can be set with the function
MV.set_print_limit to force the data to be printed:

>>> MV2.get_print_limit() # Current limit 1000
1000
>>> smallvar  
small variable
masked_array(data =
  [[  0.   1.   2.   3.   4.]
  [  5.   6.   7.   8.   9.]
  [ 10.  11.  12.  13.  14.]
  [ 15.  16.  17.  18.  19.]],
   mask =
  False,
        fill_value = 999999.0)
>>> MV2.set_print_limit(100)
>>> largevar   
large variable
masked_array(data =
[[   0.    1.    2. ...,   17.   18.   19.]
[  20.   21.   22. ...,   37.   38.   39.]
[  40.   41.   42. ...,   57.   58.   59.]
...,
[ 340.  341.  342. ...,  357.  358.  359.]
[ 360.  361.  362. ...,  377.  378.  379.]
[ 380.  381.  382. ...,  397.  398.  399.]],
mask = False,
fill_value = 999999.0)





The datatype of the variable is determined with the typecode function:

>>> u.typecode()
'f'








1.8. Dataset Variables

The third type of variable, a dataset variable, is associated with a
dataset, a collection of files that is treated as a single file. A
dataset is created with the cdscan utility. This generates an XML
metafile that describes how the files are organized and what metadata
are contained in the files. In a climate simulation application, a
dataset typically represents the data generated by one run of a general
circulation or coupled ocean-atmosphere model.

For example, suppose data for variables u and v are stored in six files:


	u_2000.nc,


	u_2001.nc,


	u_2002.nc,


	v_2000.nc,


	v_2001.nc,


	v_2002.nc.




A metafile can be generated with the command:

$ cdscan -x cdsample.xml [uv]*.nc

The metafile cdsample.xml is then used like an ordinary data file:

>>> import os
>>> os.system("cdscan -x cdsample.xml [uv]*.nc")
0
>>> f = cdms2.open('cdsample.xml')
>>> u = f('u')
>>> u.shape
(3, 16, 32)








1.9. Grids

A latitude-longitude grid represents the coordinate information
associated with a variable. A grid encapsulates:


	latitude, longitude coordinates


	grid cell boundaries


	area weights




CDMS defines a rich set of grid types to represent the variety of
coordinate systems used in climate model applications. Grids can be
categorized as rectangular or nonrectangular.

A rectangular grid has latitude and longitude axes that are
one-dimensional, with strictly monotonic values. The grid is essentially
the Cartesian product of the axes. If either criterion is not met, the
grid is nonrectangular .

CDMS supports two types of nonrectangular grid:


	A curvilinear grid consists of a latitude and longitude axis, each of
which is a two-dimensional coordinate axis. Curvilinear grids are
often used in ocean model applications.


	A generic grid consists of a latitude and longitude axis, each of
which is an auxiliary one-dimensional coordinate axis. An auxiliary
axis has values that are not necessarily monotonic. As the name
suggests, generic grids can represent virtually any type of grid.
However, it is more difficult to determine adjacency relationships
between grid points.





1.9.1. Example: A Curvilinear Grid

In this example, variable sample is defined on a 128x192 curvilinear
grid. Note that:


	The domain of variable sample is ( y , x ) where y and x are index
coordinate axes.


	The curvilinear grid associated with sample consists of axes ( lat ,
lon ), each a two-dimensional coordinate axis.


	lat and lon each have domain ( y , x )




>>> f = cdms2.open('sampleCurveGrid4.nc')
>>> # lat and lon are coordinate axes, but are grouped with data variables
>>> f.variables.keys()
['lat', 'sample', 'bounds_lon', 'lon', 'bounds_lat']
>>> # y and x are index coordinate axes
>>> f.axes.keys()
['nvert', 'x', 'y']
>>> # Read data for variable sample
>>> sample = f('sample')
>>> # The associated grid g is curvilinear
>>> g = sample.getGrid()
>>> # The domain of the variable consists of index axes
>>> sample.getAxisIds()
['y', 'x']
>>> # Get the coordinate axes associated with the grid
>>> lat = g.getLatitude() # or sample.getLatitude()
>>> lon = g.getLongitude() # or sample.getLongitude()
>>> # lat and lon have the same domain, a subset of the domain of 'sample'
>>> lat.getAxisIds()
['y', 'x']
>>> # lat and lon are variables ...
>>> lat.shape
(32, 48)
>>> lat  
lat
masked_array(data =
[[-76.08465554 -76.08465554 -76.08465554 ..., -76.08465554 -76.08465554
-76.08465554]
[-73.92641847 -73.92641847 -73.92641847 ..., -73.92641847 -73.92641847
-73.92641847]
[-71.44420823 -71.44420823 -71.44420823 ..., -71.44420823 -71.44420823
-71.44420823]
...,
[ 42.32854943  42.6582209   43.31990211 ...,  43.3199019   42.65822088
42.32854943]
[ 42.70106429  43.05731498  43.76927818 ...,  43.76927796  43.05731495
42.70106429]
[ 43.0307341   43.41264383  44.17234165 ...,  44.17234141  43.41264379
43.0307341 ]],
mask = False, fill_value = 1e+20)
>>> lat_in_radians = lat*MV2.pi/180.0






[image: curvilinear grid]
Figure 1: Curvilinear Grid






1.9.2. Example: A Generic Grid

In this example variable zs is defined on a generic grid. Figure 2
illustrates the grid, in this case a geodesic grid:

>>> f.variables.keys()
['lat', 'sample', 'bounds_lon', 'lon', 'bounds_lat']
>>> f.axes.keys()
['nvert', 'x', 'y']
>>> zs = f('sample')
>>> g = zs.getGrid()
>>> g
<TransientCurveGrid, id: ..., shape: (32, 48)>
>>> lat = g.getLatitude()
>>> lon = g.getLongitude()
>>> lat.shape
(32, 48)
>>> lon.shape # variable zs is defined in terms of a single index coordinate
(32, 48)
>>> # axis, 'cell'
>>> zs.shape
(32, 48)
>>> zs.getAxisIds()
['y', 'x']
>>> # lat and lon are also defined in terms of the cell axis
>>> lat.getAxisIds()
['y', 'x']
>>> # lat and lon are one-dimensional, 'auxiliary' coordinate
>>> # axes: values are not monotonic
>>> lat.__class__
<class 'cdms2.coord.TransientAxis2D'>






[image: generic grid]
Figure 2: Generic Grid



Generic grids can be used to represent any of the grid types. The method
toGenericGrid can be applied to any grid to convert it to a generic
representation. Similarly, a rectangular grid can be represented as
curvilinear. The method toCurveGrid is used to convert a non-generic
grid to curvilinear representation:

>>> f = cdms2.open(cdat_info.get_sampledata_path()+'/clt.nc')
>>> clt = f('clt')
>>> rectgrid = clt.getGrid()
>>> rectgrid.shape
(46, 72)
>>> curvegrid = rectgrid.toCurveGrid()
>>> curvegrid
<TransientCurveGrid, id: ..., shape: (46, 72)>
>>> genericgrid = curvegrid.toGenericGrid()
>>> genericgrid
<TransientGenericGrid, id: ..., shape: (3312,)>










1.10. Regridding

Regridding is the process of mapping variables from one grid to another.
CDMS supports two forms of regridding. Which one you use depends on the
class of grids being transformed:


	To interpolate from one rectangular grid to another, use the built-in
CDMS regridder. CDMS also has built-in regridders to interpolate from
one set of pressure levels to another, or from one vertical
cross-section to another.


	To interpolate from any lat-lon grid, rectangular or non-rectangular,
use the SCRIP regridder.





1.10.1. CDMS Regridder

The built-in CDMS regridder is used to transform data from one
rectangular grid to another. For example, to regrid variable u (from
a rectangular grid) to a 96x192 rectangular Gaussian grid:

>>> f = cdms2.open('clt.nc')
>>> u = f('u')
>>> u.shape
(1, 2, 80, 97)
>>> t63_grid = cdms2.createGaussianGrid(96)
>>> u63 = u.regrid(t63_grid)
>>> u63.shape
(1, 2, 96, 192)





To regrid a variable uold to the same grid as variable vnew:

>>> f = cdms2.open('clt.nc')
>>> uold = f('u')
>>> unew = f2('uwnd')
>>> uold.shape
(1, 2, 80, 97)
>>> unew.shape
(1, 14, 181, 360)
>>> t63_grid = unew.getGrid() # Obtain the grid for vnew
>>> u63 = uold.regrid(t63_grid)
>>> u63.shape
(1, 2, 181, 360)








1.10.2. SCRIP Regridder

To interpolate between any lat-lon grid types, the SCRIP regridder may
be used. The SCRIP package was developed at [Los Alamos National
Laboratory] (http://oceans11.lanl.gov/drupal/Models/OtherSoftware).
SCRIP is written in Fortran 90, and must be built and installed
separately from the CDAT/CDMS installation.

The steps to regrid a variable are:

(External to CDMS)


	Obtain or generate the grids, in SCRIP netCDF format.


	Run SCRIP to generate a remapping file.




(In CDMS)


	Read the regridder from the SCRIP remapping file.


	Call the regridder with the source data, returning data on the target
grid.




Steps 1 and 2 need only be done once. The regridder can be used as often
as necessary.

For example, suppose the source data on a T42 grid is to be mapped to a
POP curvilinear grid. Assume that SCRIP generated a remapping file named
rmp_T42_to_POP43_conserv.nc:

>>> # Import regrid package for regridder functions
>>> import regrid2, cdms2

>>> # Get the source variable
>>> f = cdms2.open('sampleT42Grid.nc')
>>> dat = f('src_array')
>>> f.close()

>>> # Read the regridder from the remapper file
>>> remapf = cdms2.open('rmp_T42_to_POP43_conserv.nc')
>>> regridf = regrid2.readRegridder(remapf)
>>> remapf.close()

>>> # Regrid the source variable
>>> popdat = regridf(dat)





Regridding is discussed in Chapter 4.






1.11. Time Types

CDMS provides extensive support for time values in the cdtime module.
cdtime also defines a set of calendars , specifying the number of days
in a given month.

Two time types are available: relative time and component time .
Relative time is time relative to a fixed base time. It consists of:


	a units string, of the form "units since basetime" , and


	a floating-point value




For example, the time “28.0 days since 1996-1-1” has value= 28.0 , and
units=” days since 1996-1-1”. To create a relative time type:

>>> import cdtime
>>> rt = cdtime.reltime(28.0, "days since 1996-1-1")
>>> rt
28.000000 days since 1996-1-1
>>> rt.value
28.0
>>> rt.units
'days since 1996-1-1'





A component time consists of the integer fields year, month, day, hour,
minute , and the floating-point field second . For example:

>>> ct = cdtime.comptime(1996,2,28,12,10,30)
>>> ct
1996-2-28 12:10:30.0
>>> ct.year
1996
>>> ct.month
2





The conversion functions tocomp and torel convert between the two
representations. For instance, suppose that the time axis of a variable
is represented in units ” days since 1979” . To find the coordinate
value corresponding to January 1, 1990:

>>> ct = cdtime.comptime(1990,1)
>>> rt = ct.torel("days since 1979")
>>> rt.value
4018.0





Time values can be used to specify intervals of time to read. The syntax
time=(c1,c2) specifies that data should be read for times t such that
c1<=t<=c2:

>>> fh = cdms2.open(cdat_info.get_sampledata_path() + "/tas_6h.nc")
>>> c1 = cdtime.comptime(1980,1)
>>> c2 = cdtime.comptime(1980,2)
>>> tas = fh['tas']
>>> tas.shape
(484, 45, 72)
>>> x = tas.subRegion(time=(c1,c2))
>>> x.shape
(125, 45, 72)





or string representations can be used:

>>> fh = cdms2.open(cdat_info.get_sampledata_path() + "/tas_6h.nc")
>>> tas = fh['tas']
>>> x = tas.subRegion(time=('1980-1','1980-2'))





Time types are described in Chapter 3.




1.12. Plotting Data

Data read via the CDMS Python interface can be plotted using the vcs
module. This module, part of the Climate Data Analysis Tool (CDAT) is documented in the VCS reference manual. The
vcs module provides access to the functionality of the VCS visualization
program.

To generate a plot:


	Initialize a canvas with the vcs init routine.


	Plot the data using the canvas plot routine.




For example:

>>> import cdms2, vcs, cdat_info
>>> fh=cdms2.open(cdat_info.get_sampledata_path() + "/tas_cru_1979.nc")
>>> fh['time'][:] # Print the time coordinates
array([ 1476.,  1477.,  1478.,  1479.,  1480.,  1481.,  1482.,  1483.,
        1484.,  1485.,  1486.,  1487.])
>>>
>>> tas = fh('tas', time=1479)
>>> tas.shape
(1, 36, 72)
>>> w = vcs.init() # Initialize a canvas
>>> w.plot(tas) # Generate a plot
<vcs.displayplot.Dp object at...





By default for rectangular grids, a boxfill plot of the lat-lon slice is
produced. Since variable precip includes information on time, latitude,
and longitude, the continental outlines and time information are also
plotted. If the variable were on a non-rectangular grid, the plot would
be a meshfill plot.

The plot routine has a number of options for producing different types
of plots, such as isofill and x-y plots. See Chapter 5
for details.







          

      

      

    

  

    
      
          
            
  
2. CDMS Python Application Programming Interface


2.1. Overview

This chapter describes the CDMS Python application programming interface
(API). Python is a popular public-domain, object-oriented language. Its
features include support for object-oriented development, a rich set of
programming constructs, and an extensible architecture. CDMS itself is
implemented in a mixture of C and Python. In this chapter the assumption
is made that the reader is familiar with the basic features of the
Python language.

Python supports the notion of a module, which groups together associated
classes and methods. The import command makes the module accessible to
an application. This chapter documents the cdms, cdtime, and regrid
modules.

The chapter sections correspond to the CDMS classes. Each section
contains table
s base. If no parent, the datapath is absolute.describing
the class internal (non-persistent) attributes, constructors (functions
for creating an object), and class methods (functions). A method can
return an instance of a CDMS class, or one of the Python types:


2.1.1. PythonTypes used in CDMS







	Type

	Description





	Array

	Numpy or masked multidimensional data array. All elements of the array are of the same type. Defined in the Numpy and MV2 modules.



	Comptime

	Absolute time value, a time with representation (year, month, day, hour, minute, second). Defined in the cdtime module. cf. reltime



	Dictionary

	An unordered 2,3 collection of objects, indexed by key. All dictionaries in CDMS are indexed by strings, e.g.: axes['time']



	Float

	Floating-point value.



	Integer

	Integer value.



	List

	An ordered sequence of objects, which need not be of the same type. New members can be inserted or appended. Lists are denoted with square brackets, e.g., [1, 2.0, 'x', 'y']



	None

	No value returned.



	Reltime

	Relative time value, a time with representation (value, units since basetime). Defined in the cdtime module. cf. comptime



	Tuple

	An ordered sequence of objects, which need not be of the same type. Unlike lists, tuples elements cannot be inserted or appended. Tuples are denoted with parentheses, e.g., (1, 2.0, 'x', 'y')











2.2. A First Example

The following Python script reads January and July monthly temperature
data from an input dataset, averages over time, and writes the results
to an output file. The input temperature data is ordered (time,
latitude, longitude).

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12
13
14
15
16
17
18
19
20

	>>> import cdms2, cdat_info
>>> from cdms2 import MV
>>> jones = cdms2.open(cdat_info.get_sampledata_path()+'/tas_mo.nc')
>>> tasvar = jones['tas']
>>> jans = tasvar[0::12]
>>> julys = tasvar[6::12]
>>> janavg = MV.average(jans)
>>> janavg.id = "tas_jan"
>>> janavg.long_name = "mean January surface temperature"
>>> julyavg = MV.average(julys)
>>> julyavg.id = "tas_jul"
>>> julyavg.long_name = "mean July surface temperature"
>>> out = cdms2.open('janjuly.nc','w')
>>> out.write(janavg)
<cdms2.fvariable.FileVariable object...
>>> out.write(julyavg)
<cdms2.fvariable.FileVariable object...
>>> out.comment = "Average January/July from Jones dataset"
>>> jones.close()
>>> out.close()













	Line

	Notes





	2,3

	Makes the CDMS and MV modules available. MV defines arithmetic functions.



	4

	Opens a netCDF file read-only. The result jones is a dataset object.



	5

	
	Gets the surface air temperature variable. ‘tas’ is the name of the variable in the input dataset.
	This does not actually read the data.








	6

	
	Read all January monthly mean data into a variable jans.
	

	Variables can be sliced like arrays.


	The slice operator [0::12] means take every 12th slice from dimension 0, starting at index 0
and ending at the last index.


	If the stride 12 were omitted, it would default to 1.








	Note: That the variable is actually 3-dimensional.
	

	Since no slice is specified for the second or third dimensions, all values of those 2,3 dimensions are retrieved.


	The slice operation could also have been written [0::12, : , :].








	Also Note: That the same script works for multi-file datasets.
	
	CDMS opens the needed data files, extracts the appropriate slices, and concatenates them into the result array.



















	7

	Reads all July data into a masked array julys.



	8

	Calculate the average January value for each grid zone. Any missing data is handled automatically.



	9,10

	
	Set the variable id and long_name attributes.
	
	The id is used as the name of the variable when plotted or written to a file.











	14

	Create a new netCDF output file named ‘janjuly.nc’ to hold the results.



	15

	
	Write the January average values to the output file.
	
	The variable will have id “tas_jan” in the file. write is a utility function which creates the variable in
the file, then writes data to the variable.


	A more general method of data output is first to create a variable, then set a slice of the variable.





	Note: That janavg and julavg have the same latitude and longitude information as tasvar.
	It is carried along with the computations.












	17

	Set the global attribute ‘comment’.



	18

	Close the output file.









2.3. Cdms Module

The Cdms Module is the Python interface to CDMS. The objects and methods
in this chapter are made accessible with the command:

>>> import cdms2





The functions described in this section are not associated with a class.
Rather, they are called as module functions, e.g.,

>>> file = cdms2.open('sample.nc')






2.3.1. Cdms Module Functions







	Type

	Definition





	Variable

	
	asVariable(s):
	
	Transform s into a transient variable.
	
	s is a masked array, Numpy array, or Variable.


	If s is already a transient variable, s is returned.


	See also: isVariable.















	Axis

	
	createAxis(data, bounds=None):
	
	Create a one-dimensional coordinate Axis, which is not associated with a file or dataset.
	
	This is useful for creating a grid which is not contained in a file or dataset.
	
	data is a one-dimensional, monotonic Numpy array.


	bounds is an array of shape (len(data),2), such that for all i


	data[i] is in the range [bounds[i,0],bounds[i,1] ].






	Note:
	

	If bounds is not specified, the default boundaries are generated at
the midpoints between the consecutive data values, provided that the
autobounds mode is ‘on’ (the default).








	See setAutoBounds.


	Also see: CdmsFile.createAxis



















	Axis

	
	createEqualAreaAxis(nlat):
	
	Create an equal-area latitude axis.
	
	The latitude values range from north to south, and for all axis values
	
	x[i], sin(x[i])sin(x[i+1]) is constant.
	
	nlat is the axis length.












Note: The axis is not associated with a file or dataset.












	Axis

	
	createGaussianAxis(nlat):
	
	Create a Gaussian latitude axis.
	
	Axis values range from north to south.
	
	nlat is the axis length.








Note: The axis is not associated with a file or dataset.












	RectGrid

	
	createGaussianGrid(nlats, xorigin=0.0, order='yx'):
	
	Create a Gaussian grid, with shape (nlats, 2*nlats).
	
	nlats is the number of latitudes.


	xorigin is the origin of the longitude axis.


	order is either ‘yx’ (lat-lon, default) or ‘xy’ (lon-lat)





















2.3.2. Cdms Module Functions(cont’d)







	Type

	Definition





	RectGrid

	
	createGenericGrid(latArray, lonArray, latBounds=None
	
lonBounds=None, order='yx', mask=None):




Create a generic grid, that is, a grid which is not typed as Gaussian, uniform,
or equal-area.



	The grid is not associated with a file or dataset.
	
	latArray is a NumPy array of latitude values.


	lonArray is a NumPy array of longitude values.


	latBounds is a NumPy array having shape (len(latArray),2), of latitude boundaries.


	lonBounds is a NumPy array having shape (len(lonArray),2), of longitude boundaries.


	
	order is a string specifying the order of the axes, either ‘yx’ for (latitude,
	longitude), or ‘xy’ for the reverse.







	mask (optional) is an integer-valued NumPy mask array, having the same shape and
ordering as the grid.


















	RectGrid

	
	createGlobalMeanGrid(grid):
	
	Generate a grid for calculating the global mean via a regridding operation.
	
	The return grid is a single zone covering the range of he input grid.
	
	grid is a RectGrid.



















	RectGrid

	
	createRectGrid(lat, lon, order, type='generic', mask=None):
	
	Create a rectilinear grid, not associated with a file or dataset.
	
	This might be used as the target grid for a regridding operation.
	
	lat is a latitude axis, created by cdms.createAxis.


	lon is a longitude axis, created by cdms.createAxis.


	order is a string with value ‘yx’ (the first grid dimension is latitude) or ‘xy’
(the first grid dimension is longitude).


	type is one of ‘gaussian’,’uniform’,’equalarea’,or ‘generic’.





	Note: If specified, mask is a two-dimensional, logical Numpy array (all values
	are zero or one) with the same shape as the grid.




















	RectGrid

	
	createUniformGrid(startLat, nlat, deltaLat,
	
start-Lon, nlon, deltaLon, order='yx', mask=None)





	Create a uniform rectilinear grid.
	The grid is not associated with a file or dataset.
The grid boundaries are at the midpoints of the axis values.



	startLat is the starting latitude value.


	nlat is the number of latitudes.


	If nlat is 1, the grid latitude boundaries will be startLat +/- deltaLat/2.


	deltaLat is the increment between latitudes.


	startLon is the starting longitude value.


	nlon is the number of longitudes.


	If nlon is 1, the grid longitude boundaries will be startLon +/- deltaLon/2.


	deltaLon is the increment between longitudes.


	order is a string with value ‘yx. (the first grid dimension is latitude) or .xy.
(the first grid dimension is longitude).





	Note: If specified, mask is a two-dimensional, logical Numpy array (all values
	are zero or one) with the same shape as the grid.

























2.3.3. Cdms Module Functions(cont’d)







	Type

	Definition





	Axis

	
	createUniformLatitudeAxis(startLat , nlat, deltaLat):
	
	Create a uniform latitude axis.
	The axis boundaries are at the midpoints of the axis values.
The axis is designated as a circular latitude axis.



	startLat is the starting latitude value.


	nlat is the number of latitudes.


	deltaLat is the increment between latitudes.


















	RectGrid

	
	createZonalGrid(grid):
	
	Create a zonal grid.
	The output grid has the same latitude as the input grid, and a single longitude.
This may be used to calculate zonal averages via a regridding operation.



	grid is a RectGrid.


















	Axis

	
	createUniformLongitudeAxis(startLon, nlon, delta-Lon):
	
	Create a uniform longitude axis.
	The axis boundaries are at the midpoints of the axis values.
The axis is designated as a circular longitude axis.



	startLon is the starting longitude value.


	nlon is the number of longitudes.


	deltaLon is the increment between longitudes.


















	Variable

	createVariable(array, typecode=None, copy=0, savespace=0, mask=None, fill_value=None, grid=None, axes=None , attributes=None, id=None):



	Integer

	
	getAutoBounds():
	
	Get the current autobounds mode.
	
	Returns 0, 1, or 2.


	See setAutoBounds.















	Integer

	
	isVariable(s):
	
	Return 1 if s is a variable, 0 otherwise.


	See also: asVariable.

















2.3.4. Cdms Module Functions(cont’d)







	Type

	Definition





	Dataset

	
	open(url,mode='r'):
	
	Open or create a Dataset or CdmsFile.
	

	url is a Uniform Resource Locator, referring to a cdunif or XML file.


	If the URL has the extension ‘.xml’ or ‘.cdml’, a Dataset is returned, otherwise
a CdmsFile is returned.


	If the URL protocol is ‘http’, the file must be a ‘.xml’ or ‘.cdml’ file, and the mode must be ‘r’.


	If the protocol is ‘file’ or is omitted, a local file or dataset is opened.


	mode is the open mode.  See Open Modes








	Example:
	Open an existing dataset: f = cdms.open('sampleset.xml')



	Example:
	Create a netCDF file: f = cdms.open('newfile.nc','w')
















	List

	
	order2index (axes, orderstring):
	
	Find the index permutation of axes to match order.
	
	Return a list of indices.


	axes is a list of axis objects.


	orderstring is defined as in orderparse.















	List

	
	orderparse(orderstring):
	
	Parse an order string.
	
	Returns a list of axes specifiers.






	orderstring consists of:
	
	Letters t, x, y, z meaning time, longitude, latitude, level


	Numbers 0-9 representing position in axes


	Dash (-) meaning insert the next available axis here.


	The ellipsis … meaning fill these positions with any remaining axes.


	(name) meaning an axis whose id is name




























2.3.5. Cdms Module Functions(cont’d)







	Type

	Definition





	None

	
	setAutoBounds(mode):
	
	Set autobounds mode.
	In some circumstances CDMS can generate boundaries for 1-D axes and rectilinear grids, when
the bounds are not explicitly defined.
The autobounds mode determines how this is done:



	If mode is 'grid' or 2 (the default), the getBounds method will automatically
generate boundary information for an axis or grid if the axis is designated as a latitude or
longitude axis, and the boundaries are not explicitly defined.


	If mode is 'on' or 1, the getBounds method will automatically generate boundary
information for an axis or grid, if the boundaries are not explicitly defined.


	If mode is 'off' or 0, and no boundary data is explicitly defined, the bounds will
NOT be generated; the getBounds method will return None for the boundaries.




Note: In versions of CDMS prior to V4.0, the default mode was 'on'.















	None

	
	setClassifyGrids(mode):
	
	Set the grid classification mode.
	This affects how grid type is determined, for the purpose of generating grid
boundaries.



	If mode is 'on' (the default), grid type is determined by a grid classification method,





regardless of the value of grid.get-Type().





	If mode is 'off', the value of grid.getType() determines the grid type.


















	None

	
	writeScripGrid(path, grid, gridTitle=None):
	
	Write a grid to a SCRIP grid file.
	
	path is a string, the path of the SCRIP file to be created.


	grid is a CDMS grid object. It may be rectangular. gridTitle is a string ID for the grid.





















2.3.6. Class Tags







	Tag

	Class





	‘axis’

	Axis



	‘database’

	Database



	‘dataset’

	Dataset, CdmsFile



	‘grid’

	RectGrid



	‘variable’

	Variable



	‘xlink’

	Xlink











2.4. CdmsObj

A CdmsObj is the base class for all CDMS database objects. At the
application level, CdmsObj objects are never created and used directly.
Rather the subclasses of CdmsObj (Dataset, Variable, Axis, etc.) are the
basis of user application programming.

All objects derived from CdmsObj have a special attribute .attributes.
This is a Python dictionary, which contains all the external
(persistent) attributes associated with the object. This is in contrast
to the internal, non-persistent attributes of an object, which are
built-in and predefined. When a CDMS object is written to a file, the
external attributes are written, but not the internal attributes.

Example: Get a list of all external attributes of obj.


2.4.1. Attributes Common to All CDMS Objects








	Type

	Name

	Definition





	Dictionary

	attributes

	External attribute dictionary for this object.









2.4.2. Getting and Setting Attributes







	Type

	Definition





	various

	
	value = obj.attname
	
	Get an internal or external attribute value.
	
	If the attribute is external, it is read from the database.


	If the attribute is not already in the database, it is created as an external attribute.




Note:  Internal attributes cannot be created, only referenced.












	various

	
	obj.attname = value
	
	Set an internal or external attribute value.
	
	If the attribute is external, it is written to the database.























2.5. CoordinateAxis

A CoordinateAxis is a variable that represents coordinate information.
It may be contained in a file or dataset, or may be transient
(memoryresident). Setting a slice of a file CoordinateAxis writes to the
file, and referencing a file CoordinateAxis slice reads data from the
file. Axis objects are also used to define the domain of a Variable.

CDMS defines several different types of CoordinateAxis objects. See MV module
documents methods that are common to all CoordinateAxis
types. See HorizontalGrid specifies methods that are unique to 1D
Axis objects.


2.5.1. CoordinateAxis Types







	Type

	Definition





	CoordinateAxis

	
	A variable that represents coordinate information.
	
	Has subtypes Axis2D and AuxAxis1D.











	Axis

	
	A one-dimensional coordinate axis whose values are strictly monotonic.
	
	Has subtypes DatasetAxis, FileAxis, and TransientAxis.


	May be an index axis, mapping a range of integers to the equivalent floating point value.


	If a latitude or longitude axis, may be associated with a RectGrid.











	Axis2D

	
	A two-dimensional coordinate axis, typically a latitude or longitude axis related
	
to a CurvilinearGrid.





	Has subtypes DatasetAxis2D, FileAxis2D, and TransientAxis2D.











	AuxAxis1D

	
	A one-dimensional coordinate axis whose values need not be monotonic.
	
	Typically a latitude or longitude axis associated with a GenericGrid.


	Has subtypes DatasetAuxAxis1D, FileAuxAxis1D, and TransientAuxAxis1D.


	An axis in a CdmsFile may be designated the unlimited axis, meaning that it can
be extended in length after the initial definition.


	There can be at most one unlimited axis associated with a CdmsFile.

















2.5.2. CoordinateAxis Internal Attributes








	Type

	Name

	Definition





	Dictionary

	attributes

	External attribute dictionary.



	String

	id

	CoordinateAxis identifier.



	Dataset

	parent

	The dataset which contains the variable.



	Tuple

	shape

	The length of each axis.









2.5.3. Axis Constructors







	Constructor

	Description





	cdms.createAxis (data, bounds=None)

	
	Create an axis which is not associated with a dataset or file.
	
	See A First Example.











	Dataset.createAxis (name,ar)

	Create an Axis in a Dataset. (This function is not yet implemented.)



	CdmsFile.createAxis (name,ar,unlimited=0)

	
	Create an Axis in a CdmsFile.
	
	name is the string name of the Axis.


	ar is a 1-D data array which defines the Axis values.


	It may have the value None if an unlimited axis is being defined.


	At most one Axis in a CdmsFile may be designated as being unlimited, meaning that it may
be extended in length.
To define an axis as unlimited, either:



	
	set ar to None, and leave unlimited undefined, or






	
	set ar to the initial 1-D array, and set unlimited to cdms.Unlitmited






	cdms.createEqualAreaAxis(nlat)


	See A First Example.


	cdms.createGaussianAxis(nlat)


	See A First Example.


	cdms.createUniformLatitudeAxis(startlat, nlat, deltalat)


	See A First Example.


	cdms.createUniformLongitudeAxis(startlon, nlon, deltalon)


	See A First Example .































2.5.4. CoordinateAxis Methods








	Type

	Method

	Definition





	Array

	array = axis[i:j]”

	
	Read a slice of data from the external file or dataset.
	
	Data is returned in the physical ordering defined in the dataset.


	See Variable Slice Operators for a description of slice operators.











	None

	axis[i:j] = array

	
	Write a slice of data to the external file.
	
	Dataset axes are read-only.











	None

	assignValue(array)

	
	Set the entire value of the axis.
	
	array is a Numpy array, of the same dimensionality as the axis.











	Axis

	clone(copyData=1)

	
	Return a copy of the axis, as a transient axis.
	
	If copyData is 1 (the default) the data itself is copied.











	None

	designateLatitude (persistent=0)

	
	Designate the axis to be a latitude axis.
	
	If persistent is true, the external file or dataset (if any) is modified.


	By default, the designation is temporary.











	None

	designateLevel (persistent=0)

	
	Designate the axis to be a vertical level axis.
	
	If persistent is true, the external file or dataset (if any) is modified.


	By default, the designation is temporary.











	None

	designateLongitude (persistent=0, modulo=360.0)

	
	Designate the axis to be a longitude axis.
	
	modulo is the modulus value.


	Any given axis value x is treated as equivalent to x + modulus.


	If persistent is true, the external file or dataset (if any) is modified.


	By default, the designation is temporary.











	None

	designateTime (persistent=0, calendar = cdtime.MixedCalendar)

	
	Designate the axis to be a time axis.
	
	If persistent is true, the external file or dataset (if any) is modified.


	By default, the designation is temporary.


	calendar is defined as in getCalendar().

















2.5.5. CoordinateAxis Methods(cont’d)








	Type

	Method

	Definition





	Array

	getBounds()

	
	Get the associated boundary array.
	
	The shape of the return array depends on the type of axis:
	
	Axis: (n,2)


	Axis2D: (i,j,4)


	AuxAxis1D: (ncell, nvert) where nvert is the maximum number of vertices of a cell.






	If the boundary array of a latitude or longitude
	
	Axis is not explicitly defined, and autoBounds mode                                                        is on, a default array is generated by calling genGenericBounds.


	Otherwise if auto-Bounds mode is off, the return value is None.


	See setAutoBounds.















	Integer

	getCalendar()

	
	Returns the calendar associated with the (time)axis.
	
	Possible return values, as defined in the cdtime module, are:
	
	cdtime.GregorianCalendar: the standard Gregorian calendar


	cdtime.MixedCalendar: mixed Julian/Gregorian calendar


	cdtime.JulianCalendar: years divisible by 4 are leap years


	cdtime.NoLeapCalendar: a year is 365 days


	cdtime.Calendar360: a year is 360 days


	None: no calendar can be identified




Note:  If the axis is not a time axis, the global, file-related                                                  calendar is returned.












	Array

	getValue()

	Get the entire axis vector.



	Integer

	isLatitude()

	Returns true iff the axis is a latitude axis.



	Integer

	isLevel()

	Returns true iff the axis is a level axis.



	Integer

	isLongitude()

	Returns true iff the axis is a longitude axis.



	Integer

	isTime()

	Returns true iff the axis is a time axis.



	Integer

	len(axis)

	
	The length of the axis if one-dimensional.
	
	If multidimensional, the length of the first dimension.











	Integer

	size()

	The number of elements in the axis.



	String

	typecode()

	The Numpy datatype identifier.









2.5.6. Axis Methods, Additional to CoordinateAxis








	Type

	Method

	Definition





	List of component times

	asComponentTime (calendar=None)

	
	Array version of cdtime tocomp.
	
	Returns a List of component times.











	List of relative times

	asRelativeTime()

	
	Array version of cdtime torel.
	
	Returns a List of relative times.











	None

	designate Circular( modulo, persistent=0)

	
	Designate the axis to be circular.
	
	modulo is the modulus value.


	Any given axis value x is treated as equivalent to x + modulus.


	If persistent is True, the external file or dataset (if any) is modified.


	By default, the designation is temporary.











	Integer

	isCircular()

	
	Returns True if the axis has circular topology.
	
	An axis is defined as circular if:
	
	axis.topology == 'circular', or


	axis.topology is undefined, and the axis is a longitude.


	The default cycle for circular axes is 360.0















	Integer

	isLinear()

	Returns True if the axis has a linear representation.



	Tuple

	mapInterval (interval)

	Same as mapIntervalExt, but returns only the tuple
(i,j), and wraparound is restricted to one cycle.









2.5.7. Axis Methods, Additional to CoordinateAxis(cont’d)








	Type

	Method

	Definition





	(i,j,k)

	mapIntervalExt (interval)

	Map a coordinate interval to an index
interval. interval is a tuple having one of the forms:



	(x,y)


	(x,y,indicator)


	(x,y,indicator,cycle)


	None or ':'







Where x and y are coordinates indicating the
interval [x,y], and:



	indicator is a two or three-character string, where the first character is 'c' if
the interval is closed on the left, 'o' if open, and the second character has the same
meaning for the right-hand point. If present, the third character specifies how the interval
should be intersected with the axis


	'n' - select node values which are contained in the interval


	'b' -select axis elements for which the corresponding cell boundary intersects the interval


	'e' - same as n, but include an extra node on either side


	's' - select axis elements for which the cell boundary is a subset of the interval


	The default indicator is ‘ccn’, that is, the interval is closed, and nodes in the interval are selected.


	If cycle is specified, the axis is treated as circular with the given cycle value.


	By default, if axis.isCircular() is true, the axis is treated as circular with a default modulus of 360.0.


	An interval of None or ':' returns the full index interval of the axis.


	The method returns the corresponding index interval as a 3tuple (i,j,k), where k is the integer stride,
and [i.j) is the half-open index interval i <= k < j (i >= k > j if k < 0), or none if the
intersection is empty.


	If 0 <= i < n and 0 <= j <= n, the interval does not wrap around the axis endpoint.


	Otherwise the interval wraps around the axis endpoint.


	See also: mapinterval, variable.subregion()










	transient axis

	subaxis(i,j,k=1)

	Create an axis associated with the integer range
[i:j:k].



	The stride k can be positive or negative.


	Wraparound is supported for longitude dimensions or those with a modulus attribute.
















2.5.8. Axis Slice Operators







	Slice

	Definition





	[i]

	The ith element, starting with index 0



	[i:j]

	The ith element through, but not including, element j



	[i:]

	The ith element through and including the end



	[:j]

	The beginning element through, but not including, element j



	[:]

	The entire array



	[i:j:k]

	Every kth element, starting at i, through but not including j



	[-i]

	
	The ith element from the end. -1 is the last element.
	

	Example: a longitude axis has value
	
	[0.0, 2.0, ..., 358.0]


	of length 180












	Map the coordinate interval:
	
	-5.0 <= x < 5.0  to index interval(s), with wraparound. the result index interval


	-2 <= n < 3 wraps around, since


	-2 < 0,  and has a stride of 1


	This is equivalent to the two contiguous index intervals


	2 <= n < 0 and 0 <= n < 3



















2.5.8.1. Example 1

	1
2
3
4

	>>> axis.isCircular()
>>> 1
>>> axis.mapIntervalExt((-5.0,5.0,'co'))
>>> (-2,3,1)














2.6. CdmsFile

A CdmsFile is a physical file, accessible via the cdunif
interface. netCDF files are accessible in read-write mode. All other
formats (DRS, HDF, GrADS/GRIB, POP, QL) are accessible read-only.

As of CDMS V3, the legacy cuDataset interface is also supported by
Cdms-Files. See “cu Module”.


2.6.1. CdmsFile Internal Attributes








	Type

	Name

	Definition





	Dictionary

	attributes

	Global, external file attributes



	Dictionary

	axes

	Axis objects contained in the file.



	Dictionary

	grids

	Grids contained in the file.



	String

	id

	File pathname.



	Dictionary

	variables

	Variables contained in the file.









2.6.2. CdmsFile Constructors







	Constructor

	Description





	Constructor

	Description



	fileobj = cdms.open(path, mode)

	
	Open the file specified by path returning a CdmsFile object.
	
	path is the file pathname, a string.


	mode is the open mode indicator, as listed in Open Modes.











	fileobj = cdms.createDataset(path)

	Create the file specified by path, a string.









2.6.3. CdmsFile Methods








	Type

	Method

	Definition





	Transient-Variable

	fileobj(varname, selector)

	Calling a CdmsFile object as a function reads the
region of data specified by the selector.



The result is a transient variable, unless raw = 1 is specified.
See Selectors.




Example: The following reads data for variable ‘prc’,
year 1980:

>>> f = cdms.open('test.nc')
>>> x = f('prc', time=('1980-1','1981-1'))











	Variable, Axis, or Grid

	fileobj['id']

	
	Get the persistent variable, axis or grid object
	
	having the string identifier.
	This does not read the data for a variable.



	Example: The following gets the persistent variable
	>>> v, equivalent to
>>> v = f.variables['prc']
>>> f = cdms.open('sample.nc')
>>> v = f['prc']









Example: The following gets the axis named time,
equivalent to

>>> t = f.axes['time']
>>> t = f['time']












	None

	close()

	Close the file.



	Axis

	copyAxis(axis, newname=None)

	
	Copy axis values and attributes to a new axis in the file.
	The returned object is persistent: it can be used to
write axis data to or read axis data from the file.



	If an axis already exists in the file, having the same name and coordinate values, it is returned.


	It is an error if an axis of the same name exists, but with different coordinate values.


	axis is the axis object to be copied.


	newname, if specified, is the string identifier of the new axis object.


	If not specified, the identifier of the input axis is used.




















2.6.4. CdmsFile Methods(cont’d)








	Type

	Method

	Definition





	Grid

	copyGrid(grid, newname=None)

	
	Copy grid values and attributes to a new grid in the file.
	
	The returned grid is persistent.
	
	If a grid already exists in the file, having the same name and axes, it is returned.


	An error is raised if a grid of the same name exists, having different axes.


	grid is the grid object to be copied.


	newname, if specified is the string identifier of the new grid object.


	If unspecified, the identifier of the input grid is used.















	Axis

	createAxis(id,ar, unlimited=0)

	
	Create a new Axis.
	This is a persistent object which can be used to read
or write axis data to the file.



	id is an alphanumeric string identifier, containing no blanks.


	ar is the one-dimensional axis array.


	Set unlimited to cdms.Unlimited to indicate that the axis is extensible.














	RectGrid

	createRectGrid (id,lat, lon,order,type='generic', mask=None)

	Create a RectGrid
in the file.


This is not a persistent object: the order, type, and mask are not written to the file. However,
the grid may be used for regridding operations.



	lat is a latitude axis in the file.


	lon is a longitude axis in the file.


	order is a string with value 'yx' (the latitude) or 'xy' (the first grid dimension
is longitude).


	type is one of 'gaussian','unif orm','equalarea' , or 'generic'.


	If specified, mask is a two-dimensional, logical Numpy array (all values are zero or one)
with the same shape as the grid.



















2.6.5. CdmsFile Methods(cont’d)








	Type

	Method

	Definition





	Variable

	createVariable (Stringid,String datatype,Listaxes,fill_value=None)

	
	Create a new Variable.
	This is a persistent object which can be used to read
or write variable data to the file.



	id is a String name which is unique with respect to all other objects in the file.


	datatype is an MV2 typecode, e.g., MV2.Float, MV2.Int.


	axes is a list of Axis and/or Grid objects.


	fill_value is the missing value (optional).














	Variable

	createVariableCopy (var, newname=None)

	
	Create a new Variable, with the same name, axes, and
	attributes as the input variable. An error is raised if a
variable of the same name exists in the file.




	var is the Variable to be copied.


	newname, if specified is the name of the new variable.


	If unspecified, the returned variable has the same name as var.







Note: Unlike copyAxis, the actual data is not copied to the new variable.











	CurveGrid or Generic-Grid

	readScripGrid (self,whichGrid= 'destination',check-Grid=1)

	
	Read a curvilinear or generic grid from a SCRIP netCDF file.
	The file can be a SCRIP grid file or remapping file.


	If a mapping file, whichGrid chooses the grid to read, either 'source' or 'destination'.


	If checkGrid is 1 (default), the grid cells are checked for convexity, and ‘repaired’ if necessary.


	Grid cells may appear to be nonconvex if they cross a 0 / 2pi boundary.


	The repair consists of shifting the cell vertices to the same side modulo 360 degrees.

















2.6.6. CdmsFile Methods(cont’d)








	Type

	Method

	Definition





	None

	sync()

	Writes any pending changes to the file.



	Variable

	write(var,attributes=None,axes=None, extbounds=None,id=None,extend=None, fill_value=None, index=None, typecode=None)

	
	Write a variable or array to the file.
	
	The return value is the associated file variable.
	
	If the variable does not exist in the file, it is first defined and all attributes written, then the data is written.


	By default, the time dimension of the variable is defined as the unlimited dimension of the file.


	If the data is already defined, then data is extended or overwritten depending on the value of keywords extend and index, and the unlimited dimension values associated with var.


	var is a Variable, masked array, or Numpy array.


	attributes is the attribute dictionary for the variable. The default is var.attributes.


	axes is the list of file axes comprising the domain of the variable.


	The default is to copy var.getAxisList().


	extbounds is the unlimited dimension bounds. Defaults to var.getAxis(0).getBounds().


	id is the variable name in the file.  Default is var.id.


	extend = 1 causes the first dimension to be unlimited: iteratively writeable.


	The default is None, in which case the first dimension is extensible if it is time.Set to 0 to turn off this behaviour.


	fill_value is the missing value flag.


	index is the extended dimension index to write to. The default index is determined by lookup relative to the existing extended dimension.




Note: Data can also be written by setting a slice of a file variable, and attributes can be written by setting an attribute of a file variable.


















2.6.7. CDMS Datatypes







	CDMS Datatype

	Definition





	CdChar

	character



	CdDouble

	double-precision floating-point



	CdFloat

	floating-point



	CdInt

	integer



	CdLong

	long integer



	CdShort

	short integer











2.7. Dataset

A Dataset is a virtual file. It consists of a metafile, in CDML/XML
representation, and one or more data files.

As of CDMS V3, the legacy cuDataset interface is supported by Datasets.
See “cu Module”.


2.7.1. Dataset Internal Attributes








	Type

	Name

	Description





	Dictionary

	attributes

	Dataset external attributes.



	Dictionary

	axes

	Axes contained in the dataset.



	String

	datapath

	Path of data files, relative to the parent database. If no parent, the datapath is absolute.



	Dictionary

	grids

	Grids contained in the dataset.



	String

	mode

	Open mode.



	Database

	parent

	Database which contains this dataset. If the dataset is not part of a database, the value is None.



	String

	uri

	Uniform Resource Identifier of this dataset.



	Dictionary

	variables

	Variables contained in the dataset.



	Dictionary

	xlinks

	External links contained in the dataset.









2.7.2. Dataset Constructors







	Constructor

	Description





	datasetobj = cdms.open(String uri, String mode='r')

	Open the dataset specified by the Universal Resource Indicator, a CDML file. Returns a Dataset object. mode is one of the indicators listed in Open Modes . openDataset is a synonym for open









2.7.3. Open Modes







	Mode

	Definition





	‘r’

	read-only



	‘r+’

	read-write



	‘a’

	read-write. Open the file if it exists, otherwise create a new file



	‘w’

	Create a new file, read-write









2.7.4. Dataset Methods








	Type

	Definition

	Description





	Transient-Variable

	datasetobj(varname, selector)

	
	Calling a Dataset object as a function
	reads the region of data defined by the selector. The result is a transient variable, unless
raw = 1 is specified. See ‘Selectors’.


Example: The following reads data for variable
‘prc’, year 1980:

>>> f = cdms.open('test.  xml')
>>> x = f('prc', time=('1980-1','1981-1'))















	Variable, Axis, or Grid

	datasetobj['id']

	
	The square bracket operator applied to a dataset gets
	the persistent variable, axis or grid object having the string identifier. This does not read the data for
a variable. Returns None if not found.



	Example:
	>>> f = cdms.open('sampl e.xml')
>>> v = f['prc']
* gets the persistent variable v, equivalent to ``v =f.variab les['prc']``.







	Example:
	>>> t = f['time'] gets the axis named 'time', equivalent to
>>> t = f.axes['time']



















	None

	close()

	Close the dataset.



	RectGrid

	createRectGrid(id, lat, lon,order, type='generic', mask=None)

	
	Create a RectGrid in the dataset.
	This is not a persistent object: the order, type, and mask are not written to the dataset. However, the grid may
be used for regridding operations.



	lat is a latitude axis in the dataset.


	lon is a longitude axis in the dataset.


	order is a string with value ‘yx’ (the first grid dimension is latitude) or ‘xy’ (the first grid dimension is longitude).


	type is one of ‘gaussian’,’uniform’,’eq ualarea’,or ‘generic’


	If specified, mask is a two-dimensional, logical Numpy array (all values are zero or one) with the same shape as the grid.




















2.7.5. Dataset Methods(Cont’d)








	Type

	Definition

	Description





	Axis

	getAxis(id)

	
	Get an axis object from the file or dataset.
	
	id is the string axis identifier.











	Grid

	getGrid(id)

	
	Get a grid object from a file or dataset.
	
	id is the string grid identifier.











	List

	getPaths()

	Get a sorted list of pathnames of datafiles which comprise the dataset. This does not include the XML metafile path, which is stored in the .uri attribute.



	Variable

	getVariable(id)

	
	Get a variable object from a file or dataset.
	
	id is the string variable identifier.











	CurveGrid or GenericGrid

	readScripGrid(self, whichGrid=' destination', check-orGeneric -Grid=1)

	
	Read a curvilinear orgeneric grid from a SCRIP dataset.
	
	The dataset can be a SCRIP grid file or remappingfile.


	If a mapping file, whichGrid chooses the grid to read, either 'source' or 'destination'.


	If checkGrid is 1 (default), the grid cells are checked for convexity, and ‘repaired’ if necessary.  Grid cells may appear to be nonconvex if they cross a 0 / 2pi boundary. The repair consists of shifting the cell vertices to the same side modulo 360 degrees.











	None

	sync()

	Write any pending changes to the dataset.











2.8. MV Module

The fundamental CDMS data object is the variable. A variable is
comprised of:


	a masked data array, as defined in the NumPy MV2 module.


	a domain: an ordered list of axes and/or grids.


	an attribute dictionary.




The MV module is a work-alike replacement for the MV2 module, that
carries along the domain and attribute information where appropriate. MV
provides the same set of functions as MV2. However, MV functions generate
transient variables as results. Often this simplifies scripts that
perform computation. MV2 is part of the Python Numpy package,
documented at http://www.numpy.org.

MV can be imported with the command:

>>> import MV





The command

>>> from MV import *





Allows use of MV commands without any prefix.

Table Variable Constructors in module MV,  lists the constructors in MV. All functions return
a transient variable. In most cases the keywords axes, attributes, and
id are available. Axes is a list of axis objects which specifies the
domain of the variable. Attributes is a dictionary. id is a special
attribute string that serves as the identifier of the variable, and
should not contain blanks or non-printing characters. It is used when
the variable is plotted or written to a file. Since the id is just an
attribute, it can also be set like any attribute:

>>> var.id = 'temperature'





For completeness MV provides access to all the MV2 functions. The
functions not listed in the following tables are identical to the
corresponding MV2 function: allclose, allequal,
common_fill_value, compress, create_mask, dot, e,
fill_value, filled, get_print_limit, getmask,
getmaskarray, identity, indices, innerproduct, isMV2,
isMaskedArray, is_mask, isarray, make_mask,
make_mask_none, mask_or, masked, pi, put,
putmask, rank, ravel, set_fill_value,
set_print_limit, shape, size. See the documentation at
http://numpy.sourceforge.net for a description of these functions.


2.8.1. Variable  Constructors in Module MV







	Constructor

	Description





	arrayrange(start, stop=None, step=1, typecode=None, axis=None, attributes=None, id=None)

	Just like MV2.arange() except it returns a variable whose type can be specfied by the keyword argument typecode. The axis, attribute dictionary, and string identifier of the result variable may be specified. Synonym: arange



	masked_array(a, mask=None, fill_value=None, axes=None, attributes=None, id=None)

	Same as MV2.masked_array but creates a variable instead. If no axes are specified, the result has default axes, otherwise axes is a list of axis objects matching a.shape.



	masked_object(data,value, copy=1,savespace=0,axes=None, attributes=None, id=None)

	Create variable masked where exactly data equal to value. Create the variable with the given list of axis objects, attribute dictionary, and string id.



	masked_values(data,value, rtol=1e-05, atol=1e-08, copy=1, savespace=0, axes=None, attributes=None, id=None)

	Constructs a variable with the given list of axes and attribute dictionary, whose mask is set at those places where abs(data - value) > atol + rtol * abs(data). This is a careful way of saying that those elements of the data that have value = value (to within a tolerance) are to be treated as invalid. If data is not of a floating point type, calls masked_object instead.



	ones(shape, typecode='l',savespace=0,axes=none, attributes=none, id=none)

	Return an array of all ones of the given length or shape.



	reshape(a,newshape, axes=none, attributes=none, id=none)

	Copy of a with a new shape.



	resize(a,newshape, axes=none, attributes=none, id=none)

	Return a new array with the specified shape. the original arrays total size can be any size.



	zeros(shape,typecode='l',savespace=0, axes=none, attributes=none, id=none)

	An array of all zeros of the given length or shape






The following table describes the MV non-constructor functions. with the
exception of argsort, all functions return a transient variable.




2.8.2. MV Functions







	Function

	Description





	argsort(x, axis=-1, fill_value=None)

	Return a Numpy array of indices for sorting along a given axis.



	asarray(data, typecode=None)

	
	Same as cdms.createVariable
	
	(data, typecode, copy=0).
	
	This is a short way of ensuring that something is an instance of a variable of a given type before proceeding, as in data = asarray(data).


	Also see the variable astype() function.















	average(a, axis=0, weights=None)

	
	Computes the average value of the non-masked elements of
	
	x along the selected axis.
	
	If weights is given, it must match the size and shape of x, and the value returned is: sum(a*weights)/sum(weights)


	In computing these sums, elements that correspond to those that are masked in x or weights are ignored.















	choose(condition, t)

	
	Has a result shaped like array condition.
	
	t must be a tuple of two arrays t1 and t2.


	Each element of the result is the corresponding element of t1where condition is true, and the corresponding element of t2 where condition is false.


	The result is masked where condition is masked or where the selected element is masked.











	concatenate(arrays, axis=0, axisid=None, axisattributes=None)

	Concatenate the arrays along the given axis. Give the extended axis the id and attributes provided - by default, those of the first array.



	count(a, axis=None)

	Count of the non-masked elements in a, or along a certain axis.



	isMaskedVariable(x)

	Return true if x is an instance of a variable.



	masked_equal(x, value)

	x masked where x equals the scalar value. For floating point values consider masked_values(x, value) instead.



	masked_greater(x, value)

	x masked where x > value



	masked_greater_equal(x, value)

	x masked where x >= value



	masked_less(x, value)

	x masked where x &lt; value



	masked_less_equal(x, value)

	x masked where x &le; value



	masked_not_equal(x, value)

	x masked where x != value



	masked_outside(x, v1, v2)

	x with mask of all values of x that are outside [v1,v2]



	masked_where(condition, x, copy=1)

	
	Return x as a variable masked where condition is true.
	
	Also masked where x or condition masked.


	condition is a masked array having the same shape as x.

















2.8.3. MV Functions(cont’d)







	Function

	Description





	maximum(a, b=None)

	Compute the maximum valid values of x if y is None; with two arguments, return the element-wise larger of valid values, and mask the result where either x or y is masked.



	minimum(a, b=None)

	Compute the minimum valid values of x if y is None; with two arguments, return the element-wise smaller of valid values, and mask the result where either x or y is masked.



	outerproduct(a, b)

	Return a variable such that result[i, j] = a[i] * b[j]. The result will be masked where a[i] or b[j] is masked.



	power(a, b)

	a**b



	product(a, axis=0, fill_value=1)

	Product of elements along axis using fill_value for missing elements.



	repeat(ar, repeats, axis=0)

	Return ar repeated repeats times along axis. repeats is a sequence of length ar.shape[axis] telling how many times to repeat each element.



	set_default_fill_value (value_type, value)

	
	Set the default fill value for value_type to value.
	
	value_type is a string: ‘real’,’complex’,’character’,’integer’,or ‘object’.


	value should be a scalar or single-element array.











	sort(ar, axis=-1)

	Sort array ar elementwise along the specified axis. The corresponding axis in the result has dummy values.



	sum(a, axis=0, fill_value=0)

	Sum of elements along a certain axis using fill_value for missing.



	take(a, indices, axis=0)

	Return a selection of items from a. See the documentation in the Numpy manual.



	transpose(ar, axes=None)

	Perform a reordering of the axes of array ar depending on the tuple of indices axes; the default is to reverse the order of the axes.



	where(condition, x, y)

	x where condition is true, y otherwise











2.9. HorizontalGrid

A HorizontalGrid represents a latitude-longitude coordinate system. In
addition, it optionally describes how lat-lon space is partitioned into
cells. Specifically, a HorizontalGrid:


	Consists of a latitude and longitude coordinate axis.


	May have associated boundary arrays describing the grid cell
boundaries,


	May optionally have an associated logical mask.




CDMS supports several types of HorizontalGrids:


2.9.1. Grids







	Grid Type

	Definition





	RectGrid

	Associated latitude an longitude are 1-D axes, with strictly monotonic values.



	GenericGrid

	Latitude and longitude are 1-D auxiliary coordinate axis (AuxAxis1D)









2.9.2. HorizontalGrid Internal Attribute








	Type

	Name

	Definition





	Dictionary

	attributes

	External attribute dictionary.



	String

	id

	The grid identifier.



	Dataset or CdmsFile

	parent

	The dataset or file which contains the grid.



	Tuple

	shape

	The shape of the grid, a 2-tuple









2.9.3. RectGrid Constructors







	Constructor

	Description





	cdms.createRectGrid(lat, lon, order, type='generic', mask=None)

	Create a grid not associated with a file or dataset. See A First Example



	CdmsFile.createRectGrid(id, lat, lon, order, type='generic', mask=None)

	Create a grid associated with a file. See CdmsFile Constructors



	Dataset.createRectGrid(id, lat, lon, order, type='generic', mask=None)

	Create a grid associated with a dataset. See Dataset Constructors



	cdms.createGaussianGrid (nlats, xorigin=0.0, order='yx')

	See A First Example



	cdms.createGenericGrid (latArray, lonArray, latBounds=None, lonBounds=None, order='yx', mask=None)

	See A First Example



	cdms.createGlobalMeanGrid (grid)

	See A First Example



	cdms.createRectGrid(lat, lon, order, type='generic', mask=None)

	See A First Example



	cdms.createUniformGrid (startLat, nlat, deltaLat, startLon, nlon, deltaLon, order='yx', mask=None)

	See A First Example



	cdms.createZonalGrid(grid)

	See A First Example









2.9.4. HorizontalGrid Methods








	Type

	Method

	Description





	Horizontal-Grid

	clone()

	Return a transient copy of the grid.



	Axis

	getAxis(Integer n)

	Get the n-th axis.n is either 0 or 1.



	Tuple

	getBounds()

	
	Get the grid boundary arrays. Returns a tuple
	(latitudeArray, longitudeArray),
where latitudeArray is a Numpy array of latitude bounds, and similarly for longitudeArray.


The shape of latitudeArray and longitudeArray





	depend on the type of grid:
	

	For rectangular grids with shape (nlat, nlon), the boundary arrays have shape (nlat,2) and (nlon,2).


	For curvilinear grids with shape (nx, ny), the boundary arrays each have shape (nx, ny, 4).


	For generic grids with shape (ncell,), the boundary arrays each have shape (ncell, nvert) where nvert is the maximum number of vertices per cell.


	For rectilinear grids: If no boundary arrays are explicitly defined (in the file or dataset), the result depends on the auto- Bounds mode (see cdms.setAutoBounds) and the grid classification mode (see cdms.setClassifyGrids).







By default, autoBounds mode is enabled, in which
case the boundary arrays are generated based on
the type of grid.



	If disabled, the return value is (None,None).For rectilinear grids:


	The grid classification mode specifies how the grid type is to be determined.


	By default, the grid type (Gaussian, uniform, etc.) is determined by calling grid.classifyInFamily.


	If the mode is ‘off’ grid.getType is used instead.


















	Axis

	getLatitude()

	Get the latitude axis of this grid.



	Axis

	getLongitude()

	Get the latitude axis of this grid.









2.9.5. HorizontalGrid Methods(cont’d)








	Type

	Method

	Description





	Axis

	getMask()

	
	Get the mask array of this grid, if any.
	
	Returns a 2-D Numpy array, having the same shape as the grid.


	If the mask is not explicitly defined, the return value is None.











	Axis

	getMesh(self, transpose=None)

	
	Generate a mesh array for the meshfill graphics method.
	
	If transpose is defined to a tuple, say (1,0), first transpose latbounds and lonbounds according to the tuple, in this case (1,0,2).











	None

	setBounds (latBounds, lonBounds, persistent=0)

	
	Set the grid boundaries.
	
	latBounds is a NumPy array of shape (n,2), such that the boundaries of the kth axis value are [latBounds[k,0],latBou nds[k,1] ].


	lonBounds is defined similarly for the longitude array.




Note: By default, the boundaries are not written to the file or dataset containing the grid (if any). This allows bounds to be set on read-only files, for regridding. If the optional argument persistent is set to the boundary array is written to the file.








	None

	setMask(mask, persistent=0)

	
	Set the grid mask.
	
	If persistent == 1, the mask values are written to the associated file, if any.


	Otherwise, the mask is associated with the grid, but no I/O is generated.


	mask is a two-dimensional, Boolean-valued Numpy array, having the same shape as the grid.

















2.9.6. HorizontalGrid Methods(cont’d)








	Type

	Method

	Description





	Horizontal-Grid

	subGridRegion (latInterval, lonInterval)

	
	Create a new grid corresponding to the coordinate
	
	region defined by latInterval, lonInterv al.
	

	latInterval and lonInterval are the coordinate intervals for latitude and longitude, respectively.


	Each interval is a tuple having one of the forms:


	(x,y)


	(x,y,indicator)


	(x,y,indicator,cycle)


	None







Where x and y are coordinates indicating the interval
[x,y), and:



	indicator is a two-character string, where the first character is ‘c’ if the interval is closed on the left, ‘o’ if open, and the second character has the same meaning for the right-hand point.  (Default: ‘co’).


	If cycle is specified, the axis is treated as circular with the given cycle value.


	By default, if grid.isCircular() is true, the axis is treated as circular with a default value of 360.0.


	An interval of None returns the full index interval of the axis.


	If a mask is defined, the subgrid also has a mask corresponding to the index ranges.




Note: The result grid is not associated with any file or dataset.















	Transient-CurveGrid

	toCurveGrid (gridid=None)

	
	Convert to a curvilinear grid.
	
	If the grid is already curvilinear, a copy of the grid object is returned.


	gridid is the string identifier of the resulting curvilinear grid object.


	If unspecified, the grid ID is copied.





	Note: This method does not apply to generic grids.
	
	Transient-GenericGrid toGenericGrid(gridid=None) Convert to a generic grid.


	If the grid is already generic, a copy of the grid is returned.


	gridid is the string identifier of the resulting curvilinear grid object.


	If unspecified, the grid ID is copied.





















2.9.7. RectGrid Methods, Additional to HorizontalGrid Methods








	Type

	Method

	Description





	String

	getOrder()

	
	Get the grid ordering, either ‘yx’ if latitude is the first axis,
	
	or ‘xy’ if longitude is the first axis.
	
	String getType()
	
	Get the grid type, either ‘gaussian’, ‘uniform’, ‘equalarea’, or ‘generic’.


	(Array,Array) getWeights()


	Get the normalized area weight arrays, as a tuple (latWeights, lonWeights).


	It is assumed that the latitude and longitude axes are defined in degrees.






	The latitude weights are defined as:
	
	latWeights[i] = 0.5 * abs(sin(latBounds[i+1]) - sin(latBounds[i]))






	The longitude weights are defined as:
	
	lonWeights[i] = abs(lonBounds[i+1] - lonBounds [i])/360.0








For a global grid, the weight arrays are normalized
such that the sum of the weights is 1.0



	Example:
	
	Generate the 2-D weights array, such that weights[i.j] is the fractional area of grid zone [i,j].


	From cdms import MV


	latwts, lonwts = gri d.getWeights()


	weights = MV.outerproduct(latwts, lonwts)


	Also see the function area_weights in module pcmdi.weighting.






















	None

	setType (gridtype)

	
	Set the grid type.
	
	gridtype is one of ‘gaussian’, ‘uniform’, ‘equalarea’, or ‘generic’.

















2.9.8. RectGrid Methods, Additional to HorizontalGrid Methods(cont’d)








	Type

	Method

	Description





	RectGrid

	subGrid ((latStart,latStop),(lonStart,lonStop))

	
	Create a new grid, with latitude index range `` [latStartlatStop] and longitude index range [lonStartlonStop].  Either index range can also be specified as None, indicating that the entire range of the latitude or longitude is used.
	
	Example:
	
	This creates newgrid corresponding to all latitudes and index range [lonStart:lonStop] of oldgrid.


	newgrid = oldgrid.subGrid(None, (lonStart, lon Stop))


	If a mask is defined, the subgrid also has a mask corresponding to the index ranges.








Note: The result grid is not associated with any file or dataset.








	RectGrid

	transpose()

	
	Create a new grid, with axis order reversed. The grid
	
	mask is also transposed.
	Note: The result grid is not associated with any file or dataset.




















2.10. Variable

A Variable is a multidimensional data object, consisting of:


	A multidimensional data array, possibly masked,


	A collection of attributes


	A domain, an ordered tuple of CoordinateAxis objects.




A Variable which is contained in a Dataset or CdmsFile is called a
persistent variable. Setting a slice of a persistent Variable writes
data to the Dataset or file, and referencing a Variable slice reads data
from the Dataset. Variables may also be transient, not associated with a
Dataset or CdmsFile.

Variables support arithmetic operations, including the basic Python
operators (+,,*,/,**, abs, and sqrt), as well as the operations
defined in the MV module. The result of an arithmetic operation is a
transient variable, that is, the axis information is transferred to the
result.

The methods subRegion and subSlice return transient variables. In
addition, a transient variable may be created with the
cdms.createVariable method. The vcs and regrid module methods take
advantage of the attribute, domain, and mask information in a transient
variable.


2.10.1. Variable Internal Attributes








	Type

	Name

	Definition





	Dictionary

	attributes

	External attribute dictionary.



	String

	id

	Variable identifier.



	String

	name_in_file

	The name of the variable in the file or files which represent the dataset. If different from id, the variable is aliased.



	Dataset or CdmsFile

	parent

	The dataset or file which contains the variable.



	Tuple

	shape

	The length of each axis of the variable









2.10.2. Variable Constructors







	Constructor

	Description





	Dataset.createVariable (String id, String datatype, List axes)

	Create a Variable in a Dataset. This function is not yet implemented.



	CdmsFile.createVariable (String id, String datatype, List axes or Grids)

	
	Create a Variable in a CdmsFile.
	
	id is the name of the variable.


	datatype is the MV2 or Numpy | typecode, for example, MV2.Float.


	axesOrGrids is a list of Axis and/or Grid objects, on which the variable is defined. Specifying a rectilinear grid is equivalent to listing the grid latitude and longitude axes, in the order defined for the grid.




Note: This argument can either be a list or a tuple. If the tuple form is used, and there is only one element, it must have a following comma, e.g.: (axisobj,).








	cdms.createVariable (array, typecode=None, copy=0, savespace=0,mask=None, fill_value=None, grid=None, axes=None,attributes=None, id=None)

	
	Create a transient variable, not associated with a file or dataset.
	
	array is the data values: a Variable, masked array, or Numpy array.


	typecode is the MV2 typecode of the array. Defaults to the typecode of array.


	copy is an integer flag: if 1, the variable is created with a copy of the array, if 0 the variable data is shared with array.


	savespace is an integer flag: if set to 1, internal Numpy operations will attempt to avoid silent upcasting.


	mask is an array of integers with value 0 or 1, having the same shape as array.  array elements with a corresponding mask value of 1 are considered invalid, and are not used for subsequent Numpy operations. The default mask is obtained from array if present, otherwise is None.


	fill_value is the missing value flag. The default is obtained from array if possible, otherwise is set to 1.0e20 for floating point variables, 0 for integer-valued variables.


	grid is a rectilinear grid object.


	axes is a tuple of axis objects. By default the axes are obtained from array if present.  Otherwise for a dimension of length n, the default axis has values [0., 1., …, double(n)].


	attributes is a dictionary of attribute values.  The dictionary keys must be strings.  By default the dictionary is obtained from array if present, otherwise is empty.


	id is the string identifier of the variable.  By default the id is obtained from array if possible, otherwise is set to ‘variable_n’ for some integer.

















2.10.3. Variable Methods








	Type

	Method

	Definition





	Variable

	tvar = var[ i:j, m:n]

	
	Read a slice of data from the file or dataset, resulting
	
	in a transient variable.
	
	Singleton dimensions are ‘squeezed’ out.


	Data is returned in the physical ordering defined in the dataset.


	The forms of the slice operator are listed in Variable Slice Operators















	None

	var[ i:j, m:n] = array

	
	Write a slice of data to the external dataset.
	
	The forms of the slice operator are listed in Result Entry Methods .  (Variables in CdmsFiles only)











	Variable

	tvar = var(selector)

	
	Calling a variable as a function reads the region of
	
	data defined by the selector.
	
	The result is a transient variable, unless raw=1 keyword is specified.


	See Selectors’ .















	None

	assignValue(Array ar)

	Write the entire data array. Equivalent to var[:] = ar.  (Variables in CdmsFiles only).



	Variable

	astype(typecode)

	
	Cast the variable to a new datatype.
	
	Typecodes are as for MV, MV2, and Numpy modules.











	Variable

	clone(copyData=1)

	
	Return a copy of a transient variable.
	
	If copyData is 1 (the default) the variable data is copied as well.


	If copyData is 0, the result transient variable shares the original transient variables data array.

















2.10.4. Variable Methods(cont’d)








	Type

	Method

	Definition





	Transient Variable

	crossSectionRegrid (newLevel, newLatitude, method='log', missing=None, order=None)

	
	Return a lat/level vertical
	cross-section regridded to a new set of
latitudes newLatitude and levels newLevel.



	The variable should be a function of latitude, level, and (optionally) time.


	newLevel is an axis of the result pressure levels.


	newLatitude is an axis of the result latitudes.


	method is optional, either ‘log’ to interpolate in the log of pressure (default), or ‘linear’ for linear interpolation.


	missing is a missing data value. The default is var.getMissing()


	order is an order string such as ‘tzy’ or ‘zy’. The default is var.getOrder().


	See also: regrid, pressureRegrid.














	Axis

	getAxis(n)

	
	Get the n-th axis.
	
	n is an integer.











	List

	getAxisIds()

	Get a list of axis identifiers.



	Integer

	getAxisIndex (axis_spec)

	
	Return the index of the axis specificed by axis_spec.
	
	Return -1 if no match.
	
	axis_spec is a specification as defined for getAxisList















	List

	getAxisList (axes=None, omit=None, order=None)

	
	Get an ordered list of axis objects in the domain
	
	of the variable.
	
	If axes is not None, include only certain axes. Otherwise axes is a list of specifications as described below. Axes are returned
in the order specified unless the order keyword is given.


	If omit is not None, omit those specified by an integer dimension number.  Otherwise omit is a list of specifications as described below.


	order is an optional string determining the output order.





















2.10.5. Variable Methods(cont’d)








	Type

	Method

	Definition





	List(cont’d)

	getAxisList (axes=None, omit=None, order=None)

	Specifications for the axes or omit keywords are a list,
each element having one of the following forms:



	An integer dimension index, starting at 0.


	A string representing an axis id or one of the strings ‘time’, ‘latitude’, ‘lat’, ‘longitude’, ‘lon’, ‘lev’ or ‘level’.


	A function that takes an axis as an argument and returns a value. If the value returned is true, the axis matches.


	an axis object; will match if it is the same object as axis.


	order can be a string containing the characters t,x,y,z, or * .


	If a dash (‘-‘) is given, any elements of the result not chosen otherwise are filled in from left to right with remaining candidates.










	List

	getAxisListIndex (axes=None, omit=None, order=None)

	Return a list of indices of axis objects.  Arguments are as for getAxisList.



	List

	getDomain()

	
	Get the domain.
	Each element of the list is itself a tuple of the
form (axis,start,length,tru e_length)




	Where axis is an axis object,


	Start is the start index of the domain relative to the axis object,


	Length is the length of the axis, and true_length is the actual number of (defined) points in the domain.








	See also: getAxisList.














	Horizontal-Grid

	getGrid()

	Return the associated grid, or None if the variable is not gridded.



	Axis

	getLatitude()

	Get the latitude axis, or None if not found.



	Axis

	getLevel()

	Get the vertical level axis, or None if not found.



	Axis

	getLongitude()

	Get the longitude axis, or None if not found.









2.10.6. Variable Methods(cont’d)








	Type

	Method

	Definition





	Various

	getMissing()

	Get the missing data value, or None if not found.



	String

	getOrder()

	
	Get the order string of a spatio-temporal variable.
	


	The order string specifies the physical ordering of the data.


	It is a string of characters with length equal to the rank of the variable, indicating the order of the variable’s time, level, latitude,
and/or longitude axes.








	Each character is one of:
	
	‘t’: time


	‘z’: vertical level


	‘y’: latitude


	‘x’: longitude


	‘-‘: the axis is not spatio-temporal.




Example: A variable with ordering ‘tzyx’ is 4-dimensional, where the ordering of axes is (time, level, latitude, longitude).








Note: The order string is of the form required
for the order argument of a regridder function.



	intervals is a list of scalars, 2-tuples representing [i,j), slices, and/or Ellipses.


	If no argument(s) are present, all file paths associated with the variable are returned.


	Returns a list of tuples of the form (path,slicetuple), where path is the path of a file, and slicetuple is itself a tuple of slices, of the same length as the rank of the variable, representing the portion of the variable in the file corresponding to intervals.







Note: This function is not defined for transient various.








	Axis

	getTime()

	Get the time axis, or None if not found.



	List

	getPaths( *intervals)

	Get the file paths associated with the index region specified by intervals.









2.10.7. Variable Methods(cont’d)








	Type

	Method

	Definition





	Integer

	len(var)

	
	The length of the first dimension of the variable.
	If the variable is zero-dimensional (scalar), a length
of 0 is returned.


Note: size() returns the total number of elements.











	Transient Variable

	pressureRegrid (newLevel, method='log', missin=None, order=None)

	
	Return the variable regridded to a new set of
	pressure levels newLevel. The variable must be a function of latitude, longitude, pressure level, and (optionally) time.



	newLevel is an axis of the result pressure levels.


	method is optional, either ‘log’ to interpolate in the log of pressure (default), or ‘linear’ for linear interpolation.


	missing is a missing data value. The default is var.getMissing()


	order is an order string such as ‘tzyx’ or ‘zyx’. The default is var.getOrder()


	See also: regrid, crossSectionRegrid.














	Integer

	rank()

	The number of dimensions of the variable.



	Transient

	regrid (togrid, missing=None, order=None, Variable mask=None)

	
	Return the variable regridded to the horizontal
	
	grid togrid.
	
	missing is a Float specifying the missing data value. The default is 1.0e20.


	order is a string indicating the order of dimensions of the array.  It has the form returned from variable.getOrder().


	For example, the string ‘tzyx’ indicates that the dimension order of array is (time, level, latitude, longitude).


	If unspecified, the function assumes that the last two dimensions of array match the input grid.


	mask is a Numpy array, of datatype Integer or Float, consisting of ones and zeros. A value of 0 or 0.0 indicates that the corresponding
data value is to be ignored for purposes of regridding.


	If mask is two-dimensional of the same shape as the input grid, it overrides the mask of the input grid.





















2.10.8. Variable Methods(cont’d)








	Type

	Method

	Definition





	Transient(cont’d)

	regrid (togrid, missing=None, order=None, Variable mask=None)

	
	Return the variable regridded to the horizontal
	
	grid togrid.
	

	If the mask has more than two dimensions, it must have the same shape as array. In this case, the missing data value is also ignored.


	Such an n-dimensional mask is useful if the pattern of missing data varies with level (e.g., ocean data) or time.




Note: If neither missing or mask is set, the default mask is obtained from the mask of the array if any.




See also: crossSectionRegrid, pressureRegrid.












	None

	setAxis(n, axis)

	Set the n-th axis (0-origin index) of to a copy of axis.



	None

	setAxisList (axislist)

	Set all axes of the variable. axislist is a list of axis objects.



	None

	setMissing(value)

	Set the missing value.  Integer size() Number of elements of the variable.



	Variable

	subRegion (*region, time=None, level=None, latitude=None, longitude=None, squeeze=0, raw=0)

	
	Read a coordinate region of data, returning a
	transient variable. A region is a hyperrectangle
in coordinate space.



	region is an argument list, each item of which specifies an interval of a coordinate axis. The intervals are listed in the order of the variable axes.


	If trailing dimensions are omitted, all values of those dimensions are retrieved.


	If an axis is circular (axis.isCircular() is true) or cycle is specified (see below), then data will be read with wraparound in that dimension.


	Only one axis may be read with wraparound.


	A coordinate interval has one of the forms listed in Index and Coordinate Intervals .


	Also see axis.mapIntervalExt.




















2.10.9. Variable Methods(cont’d)








	Type

	Method

	Definition





	Variable(cont’d)

	subRegion (*region, time=None, level=None, latitude=None, longitude=None, squeeze=0, raw=0)

	Read a coordinate region of data, returning a
transient variable.



	A region is a hyperrectangle in coordinate space.
	
	The optional keyword arguments time, level, latitude, and longitude may also be used to specify the dimension for which the interval applies.
This is particularly useful if the order of dimensions is not known in advance.


	An exception is raised if a keyword argument conflicts with a positional region argument.


	The optional keyword argument squeeze determines whether or not the shape of the returned array contains dimensions whose length is 1; by default this
argument is 0, and such dimensions are not ‘squeezed out’.


	The optional keyword argument raw specifies whether the return object is a variable or a masked array.


	By default, a transient variable is returned, having the axes and attributes corresponding to2,3 the region read. If raw=1, an MV2 masked array is returned,
equivalent to the transient variable without the axis and attribute information.




















2.10.10. Variable Methods(cont’d)








	Type

	Method

	Definition





	Variable

	subSlice (*specs, time=None, level=None, latitude=None, longitude=None, squeeze=0, raw=0)

	
	Read a slice of data, returning a transient variable.
	This is a functional form of the slice operator []
with the squeeze option turned off.



	specs is an argument list, each element of which specifies a slice of the corresponding dimension.







There can be zero or more positional arguments,
each of the form:



	A single integer n, meaning slice(n, n+1)


	An instance of the slice class


	A tuple, which will be used as arguments to create a slice


	‘:’, which means a slice covering that entire dimension


	Ellipsis (…), which means to fill the slice list with ‘:’ leaving only enough room at the end for the remaining positional arguments


	A Python slice object, of the form slice(i,j,k)


	If there are fewer slices than corresponding dimensions, all values of the trailing dimensions are read.


	The keyword arguments are defined as in subRegion.


	There must be no conflict between the positional arguments and the keywords.


	In (a)-(c) and (f), negative numbers are treated as offsets from the end of that dimension, as in normal Python indexing.


	String typecode() The Numpy datatype identifier.




















2.10.11. Example Get a Region of Data

Variable ta is a function of (time, latitude, longitude). Read data
corresponding to all times, latitudes -45.0 up to but not
including+45.0, longitudes 0.0 through and including longitude 180.0:

>>> data = ta.subRegion(':', (-45.0,45.0,'co'), (0.0, 180.0))





or equivalently:

>>> data = ta.subRegion(latitude=(-45.0,45.0,'co'), longitude=(0.0,
180.0)





Read all data for March, 1980:

>>> data = ta.subRegion(time=('1980-3','1980-4','co'))








2.10.12. Variable Slice Operators







	Operator

	Description





	[i]

	The ith element, zero-origin indexing.



	[i:j]

	The ith element through, but not including, element j



	[i:]

	The ith element through the end



	[:j]

	The beginning element through, but not including, element j



	[:]

	The entire array



	[i:j:k]

	Every kth element



	[i:j, m:n]

	Multidimensional slice



	[i, ..., m]

	(Ellipsis) All dimensions between those specified.



	[-1]

	Negative indices ‘wrap around’. -1 is the last element









2.10.13. Index and Coordinate Intervals








	Interval Definition

	Example Interval Definition

	Example





	x

	Single point, such that axis[i]==x In general x is a scalar. If the axis is a time axis, x may also be a cdtime relative time type, component time type, or string of the form ‘yyyy-mm-dd hh:mi:ss’ (where trailing fields of the string may be omitted.

	
	180.0
	cdtime.reltime(48,'hour s since 1980-1')
'1980-1-3'








	(x,y)

	Indices i such that x ≤ axis[i] ≤ y

	(-180,180)



	(x,y,'co')

	x ≤ axis[i] < y. The third item is defined as in mapInterval.

	(-90,90,'cc')



	(x,y,'co',cycle)

	x ≤ axis[i]< y, with wraparound

	
	( 180, 180, 'co', 360.0)
	Note: It is not necesary to specify the cycle of a circular longitude axis, that is, for which axis.isCircular() is true.








	slice(i,j,k)

	Slice object, equivalent to i:j:k in a slice operator. Refers to the indices i, i+k, i+2k, … up to but not including index j. If i is not specified or is None it defaults to 0. If j is not specified or is None it defaults to the length of the axis. The stride k defaults to 1. k may be negative.

	
	slice(1,10)
	slice(,,-1) reverses the direction of the axis.








	':'

	All axis values of one dimension

	


	Ellipsis

	All values of all intermediate axes

	










2.11. Selectors

A selector is a specification of a region of data to be selected from a
variable. For example, the statement:

>>> x = v(time='1979-1-1', level=(1000.0,100.0))





Means ‘select the values of variable v for time ‘1979-1-1’ and levels
1000.0 to 100.0 inclusive, setting x to the result.’ Selectors are
generally used to represent regions of space and time.

The form for using a selector is:

>>> result = v(s)





Where v is a variable and s is the selector. An equivalent form is:

>>> result = f('varid', s)





Where f is a file or dataset, and ‘varid’ is the string ID of a
variable.

A selector consists of a list of selector components. For example, the
selector:

>>> time='1979-1-1', level=(1000.0,100.0)





Has two components: time=’1979-1-1’, and level=(1000.0,100.0). This
illustrates that selector components can be defined with keywords, using
the form:

>>> keyword=value





Note that for the keywords time, level, latitude, and longitude, the
selector can be used with any variable. If the corresponding axis is not
found, the selector component is ignored. This is very useful for
writing general purpose scripts. The required keyword overrides this
behavior. These keywords take values that are coordinate ranges or index
ranges as defined in See Index and Coordinate Intervals.

The following keywords are available: Another form of selector
components is the positional form, where the component order corresponds
to the axis order of a variable. For example:


2.11.1. Selector Keywords








	Keyword

	Description

	Value





	axisid

	Restrict the axis with ID axisid to a value or range of values.

	See Index and Coordinate Intervals



	grid

	Regrid the result to the grid.

	Grid object



	latitude

	Restrict latitude values to a value or range. Short form: lat

	See Index and Coordinate Intervals



	level

	Restrict vertical levels to a value or range. Short form: lev

	See Index and Coordinate Intervals



	longitude

	Restrict longitude values to a value or range. Short form: lon

	See Index and Coordinate Intervals



	order

	Reorder the result.

	Order string, e.g., ‘tzyx’



	raw

	Return a masked array (MV2.array) rather than a transient variable.

	0: return a transient variable (default);  =1: return a masked array.



	required

	Require that the axis IDs be present.

	List of axis identifiers.



	squeeze

	Remove singleton dimensions from the result.

	0: leave singleton dimensions (default);    1: remove singleton dimensions.



	time

	Restrict time values to a value or range.

	See Index and Coordinate Intervals






Another form of selector components is the positional form, where the
component order corresponds to the axis order of a variable. For
example:

>>> x9 = hus(('1979-1-1','1979-2-1'),1000.0)





Reads data for the range (‘1979-1-1’,’1979-2-1’) of the first axis, and
coordinate value 1000.0 of the second axis. Non-keyword arguments of the
form(s) listed in Index and Coordinate Intervals are treated as positional. Such
selectors are more concise, but not as general or flexible as the other
types described in this section.

Selectors are objects in their own right. This means that a selector can
be defined and reused, independent of a particular variable. Selectors
are constructed using the cdms.selectors.Selector class. The constructor
takes an argument list of selector components. For example:

	1
2
3
4
5
6
7
8
9

	>>> from cdms.selectors import Selector
>>> sel = Selector(time=('1979-1-1','1979-2-1'), level=1000.)
>>> x1 = v1(sel)
>>> x2 = v2(sel)

>>> from cdms.selectors import Selector
>>> sel = Selector(time=('1979-1-1','1979-2-1'), level=1000.)
>>> x1 = v1(sel)
>>> x2 = v2(sel)







For convenience CDMS provides several predefined selectors, which can be
used directly or can be combined into more complex selectors. The
selectors time, level, latitude, longitude, and required are equivalent
to their keyword counterparts. For example:

>>> from cdms import time, level
>>> x = hus(time('1979-1-1','1979-2-1'), level(1000.))





and

Are equivalent. Additionally, the predefined selectors
latitudeslice, longitudeslice, levelslice, and timeslice
take arguments (startindex, stopindex[, stride]):

>>> from cdms import timeslice, levelslice
>>> x = v(timeslice(0,2), levelslice(16,17))





Finally, a collection of selectors is defined in module cdutil.region:

	1
2
3
4
5
6

	>>> from cdutil.region import *
>>> NH=NorthernHemisphere=domain(latitude=(0.,90.)
>>> SH=SouthernHemisphere=domain(latitude=(-90.,0.))
>>> Tropics=domain(latitude=(-23.4,23.4))
>>> NPZ=AZ=ArcticZone=domain(latitude=(66.6,90.))
>>> SPZ=AAZ=AntarcticZone=domain(latitude=(-90.,-66.6))







Selectors can be combined using the & operator, or by refining them in
the call:

	1
2
3
4
5
6

	>>> from cdms.selectors import Selector
>>> from cdms import level
>>> sel2 = Selector(time=('1979-1-1','1979-2-1'))
>>> sel3 = sel2 & level(1000.0)
>>> x1 = hus(sel3)
>>> x2 = hus(sel2, level=1000.0)










2.11.2. Selector Examples

CDMS provides a variety of ways to select or slice data. In the
following examples, variable hus is contained in file sample.nc, and is
a function of (time, level, latitude, longitude). Time values are
monthly starting at 1979-1-1. There are 17 levels, the last level being
1000.0. The name of the vertical level axis is ‘plev’. All the examples
select the first two times and the last level. The last two examples
remove the singleton level dimension from the result array.

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

	>>> import cdms
>>> f = cdms.open('sample.nc')
>>> hus = f.variables['hus']
>>>
>>> # Keyword selection
>>> x = hus(time=('1979-1-1','1979-2-1'), level=1000.)
>>>
>>> # Interval indicator (see mapIntervalExt)
>>> x = hus(time=('1979-1-1','1979-3-1','co'), level=1000.)
>>>
>>> # Axis ID (plev) as a keyword
>>> x = hus(time=('1979-1-1','1979-2-1'), plev=1000.)
>>>
>>> # Positional
>>> x9 = hus(('1979-1-1','1979-2-1'),1000.0)
>>>
>>> # Predefined selectors
>>> from cdms import time, level
>>> x = hus(time('1979-1-1','1979-2-1'), level(1000.))
>>>
>>> from cdms import timeslice, levelslice
>>> x = hus(timeslice(0,2), levelslice(16,17))
>>>
>>> # Call file as a function
>>> x = f('hus', time=('1979-1-1','1979-2-1'), level=1000.)
>>>
>>> # Python slices
>>> x = hus(time=slice(0,2), level=slice(16,17))
>>>
>>> # Selector objects
>>> from cdms.selectors import Selector
>>> sel = Selector(time=('1979-1-1','1979-2-1'), level=1000.)
>>> x = hus(sel)
>>>
>>> sel2 = Selector(time=('1979-1-1','1979-2-1'))
>>> sel3 = sel2 & level(1000.0)
>>> x = hus(sel3)
>>> x = hus(sel2, level=1000.0)
>>>
>>> # Squeeze singleton dimension (level)
>>> x = hus[0:2,16]
>>> x = hus(time=('1979-1-1','1979-2-1'), level=1000., squeeze=1)
>>>
>>> f.close()












2.12. Examples


2.12.1. Example 1

In this example, two datasets are opened, containing surface air
temperature (‘tas’) and upper-air temperature (‘ta’) respectively.
Surface air temperature is a function of (time, latitude, longitude).
Upper-air temperature is a function of (time, level, latitude,
longitude). Time is assumed to have a relative representation in the
datasets (e.g., with units ‘months since basetime’).

Data is extracted from both datasets for January of the first input year
through December of the second input year. For each time and level,
three quantities are calculated: slope, variance, and correlation. The
results are written to a netCDF file. For brevity, the functions
corrCoefSlope and removeSeasonalCycle are omitted.
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	>>> 1.  import cdms
>>>    import MV
>>>
>>>    # Calculate variance, slope, and correlation of
>>>    # surface air temperature with upper air temperature
>>>    # by level, and save to a netCDF file. 'pathTa' is the location of
>>>    # the file containing 'ta', 'pathTas' is the file with contains 'tas'.
>>>    # Data is extracted from January of year1 through December of year2.
>>>    def ccSlopeVarianceBySeasonFiltNet(pathTa,pathTas,month1,month2):
>>>
>>>        # Open the files for ta and tas
>>>        fta = cdms.open(pathTa)
>>>        ftas = cdms.open(pathTas)
>>>
>>> 2.      #Get upper air temperature
>>>        taObj = fta['ta']
>>>        levs = taObj.getLevel()
>>>
>>>        #Get the surface temperature for the closed interval [time1,time2]
>>>        tas = ftas('tas', time=(month1,month2,'cc'))
>>>
>>>        # Allocate result arrays
>>>        newaxes = taObj.getAxisList(omit='time')
>>>        newshape = tuple([len(a) for a in newaxes])
>>>        cc = MV.zeros(newshape, typecode=MV.Float, axes=newaxes, id='correlation')
>>>        b = MV.zeros(newshape, typecode=MV.Float, axes=newaxes, id='slope')
>>>        v = MV.zeros(newshape, typecode=MV.Float, axes=newaxes, id='variance')
>>>
>>>        # Remove seasonal cycle from surface air temperature
>>>        tas = removeSeasonalCycle(tas)
>>>
>>>        # For each level of air temperature, remove seasonal cycle
>>>        # from upper air temperature, and calculate statistics
>>> 5.      for ilev in range(len(levs)):
>>>
>>>            ta = taObj(time=(month1,month2,'cc'), \
>>>                       level=slice(ilev, ilev+1), squeeze=1)
>>>            ta = removeSeasonalCycle(ta)
>>>            cc[ilev], b[ilev] = corrCoefSlope(tas ,ta)
>>>            v[ilev] = MV.sum( ta**2 )/(1.0*ta.shape[0])
>>>
>>>        # Write slope, correlation, and variance variables
>>> 6.      f = cdms.open('CC_B_V_ALL.nc','w')
>>>        f.title = filtered
>>>        f.write(b)
>>>        f.write(cc)
>>>        f.write(v)
>>>        f.close()
>>>
>>> 7.  if __name__=='__main__':
>>>        pathTa = '/pcmdi/cdms/sample/ccmSample_ta.xml'
>>>        pathTas = '/pcmdi/cdms/sample/ccmSample_tas.xml'
>>>        # Process Jan80 through Dec81
>>>        ccSlopeVarianceBySeasonFiltNet(pathTa,pathTas,'80-1','81-12')







Notes:
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	1.   Two modules are imported, "cdms", and "MV". "MV" implements
     arithmetic functions.
15.  "taObj" is a file (persistent) variable. At this point, no data has
     actually been read. This happens when the file variable is sliced, or
     when the subRegion function is called. levs is an axis.
20.  Calling the file like a function reads data for the given variable
     and time range. Note that month1 and month2 are time strings.
25.  In contrast to "taObj", the variables "cc:" b" and "v" are
     transient variables, not associated with a file. The assigned names
     are used when the variables are written.
34.  Another way to read data is to call the variable as a function. The
     squeeze option removes singleton axes, in this case the level axis.
43.  Write the data. Axis information is written automatically.
50.  This is the main routine of the script. "pathTa" and "pathTas"
     pathnames. Data is processed from January 1980 through December 1981.










2.12.2. Example 2

In the next example, the pointwise variance of a variable over time is
calculated, for all times in a dataset. The name of the dataset and
variable are entered, then the variance is calculated and plotted via
the vcs module.
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	>>> #!/usr/bin/env python
>>> #
>>> # Calculates gridpoint total variance
>>> # from an array of interest
>>> #
>>>
>>> import cdms
>>> from MV import *
>>>
>>> # Wait for return in an interactive window
>>>
>>> def pause():
>>>     print Hit return to continue: ,
>>>     line = sys.stdin.readline()
>>>
>>> 1.      # Calculate pointwise variance of variable over time
>>> # Returns the variance and the number of points
>>> # for which the data is defined, for each grid point
>>> def calcVar(x):
>>>     # Check that the first axis is a time axis
>>>     firstaxis = x.getAxis(0)
>>>     if not firstaxis.isTime():
>>>         raise 'First axis is not time, variable:', x.id
>>>
>>>     n = count(x,0)
>>>     sumxx = sum(x*x)
>>>     sumx = sum(x)
>>>     variance = (n*sumxx -(sumx * sumx))/(n * (n-1.))
>>>
>>>     return variance, n
>>>
>>>   if __name__=='__main__':
>>>     import vcs, sys
>>>
>>>     print 'Enter dataset path [/pcmdi/cdms/obs/erbs_mo.xml]: ',
>>>     path = string.strip(sys.stdin.readline())
>>>     if path=='': path='/pcmdi/cdms/obs/erbs_mo.xml'
>>>
>>> 2.  # Open the dataset
>>>     dataset = cdms.open(path)
>>>
>>>     # Select a variable from the dataset
>>>     print 'Variables in file:',path
>>>     varnames = dataset.variables.keys()
>>>     varnames.sort()
>>>     for varname in varnames:
>>>
>>>         var = dataset.variables[varname]
>>>         if hasattr(var,'long_name'):
>>>             long_name = var.long_name
>>>         elif hasattr(var,'title'):
>>>             long_name = var.title
>>>         else:
>>>             long_name = '?'
>>>
>>>     print '%-10s: %s'%(varname,long_name)
>>>     print 'Select a variable: ',
>>> 3.  varname = string.strip(sys.stdin.readline())
>>>     var = dataset(varname)
>>>     dataset.close()
>>>
>>>     # Calculate variance, count, and set attributes
>>>     variance,n = calcVar(var)
>>>     variance.id = 'variance_%s'%var.id
>>>     n.id = 'count_%s'%var.id
>>>     if hasattr(var,'units'):
>>>         variance.units = '(%s)^2'%var.units
>>>
>>>     # Plot variance
>>>     w=vcs.init()
>>> 4.  w.plot(variance)
>>>     pause()
>>>     w.clear()
>>>     w.plot(n)
>>>     pause()
>>>     w.clear()







The result of running this script is as follows:
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	>>> % calcVar.py
>>> Enter dataset path [/pcmdi/cdms/sample/obs/erbs_mo.xml]:
>>>
>>> Variables in file: /pcmdi/cdms/sample/obs/erbs_mo.xml
>>> albt    : Albedo TOA [%]
>>> albtcs : Albedo TOA clear sky [%]
>>> rlcrft  : LW Cloud Radiation Forcing TOA [W/m^2]
>>> rlut    : LW radiation TOA (OLR) [W/m^2]
>>> rlutcs : LW radiation upward TOA clear sky [W/m^2]
>>> rscrft : SW Cloud Radiation Forcing TOA [W/m^2]
>>> rsdt    : SW radiation downward TOA [W/m^2]
>>> rsut    : SW radiation upward TOA [W/m^2]
>>> rsutcs : SW radiation upward TOA clear sky [W/m^2]
>>> Select a variable: albt
>>>
>>> <The variance is plotted>
>>>
>>> Hit return to continue:
>>>
>>> <The number of points is plotted>







Notes:


	n = count(x, 0) returns the pointwise number of valid values, summing
across axis 0, the first axis. count is an MV function.


	dataset is a Dataset or CdmsFile object, depending on whether a .xml
or .nc pathname is entered. dataset.variables is a dictionary mapping
variable name to file variable.


	var is a transient variable.


	Plot the variance and count variables. Spatial longitude and latitude
information are carried with the computations, so the continents are
plotted correctly.












          

      

      

    

  

    
      
          
            
  
3. Module: CdTime


3.1. Time Types

The cdtime module implements the CDMS time types, methods, and
calendars. These are made available with the command:

>>> import cdtime





Two time types are available: relative time and component time. Relative
time is time relative to a fixed base time. It consists of:


	a units string, of the form ‘units since basetime’, and


	a floating-point value




For example, the time “28.0 days since 1996-1-1” has value=28.0, and
units=’days since 1996-1-1’

Component time consists of the integer fields year, month, day, hour,
minute, and the floating-point field second. A sample component time is
1996-2-28 12:10:30.0

The cdtime module contains functions for converting between these
forms, based on the common calendars used in climate simulation. Basic
arithmetic and comparison operators are also available.




3.2. Calendars

A calendar specifies the number of days in each month, for a given year.
cdtime supports these calendars:


	cdtime.GregorianCalendar: years evenly divisible by four are leap
years, except century years not evenly divisible by 400. This is
sometimes called the proleptic Gregorian calendar, meaning that the
algorithm for leap years applies for all years.


	cdtime.MixedCalendar: mixed Julian/Gregorian calendar. Dates
before 158210-15 are encoded with the Julian calendar, otherwise are
encoded with the Gregorian calendar. The day immediately following
1582-10-4 is 1582-10-15. This is the default calendar.


	cdtime.JulianCalendar: years evenly divisible by four are leap
years,


	cdtime.NoLeapCalendar: all years have 365 days,


	cdtime.Calendar360: all months have 30 days.




Several cdtime functions have an optional calendar argument. The
default calendar is the MixedCalendar. The default calendar may be
changed with the command:

cdtime.DefaultCalendar = newCalendar




3.3. Time Constructors

The following table describes the methods for creating time types.


3.3.1. Time Constructors

A relative time type has two members, value and units. Both can be set.






3.4. Relative Time


3.4.1. Relative Time Members






3.5. Component Time

A component time type has six members, all of which are settable.


3.5.1. Component Time








	Type

	Name

	Summary





	Integer

	year

	Year value



	Integer

	month

	Month, in the range 1..12



	Integer

	day

	Day of month, in the range 1 .. 31



	Integer

	hour

	Hour, in the range 0 .. 23



	Integer

	minute

	Minute, in the range 0 .. 59



	Float

	second

	Seconds, in the range 0.0 .. 60.0











3.6. Time Methods

The following methods apply both to relative and component times.


3.6.1. Time Methods








	Type

	Method

	Definition





	Comptime or Reltime

	t.add(value,intervalUnits, cdtime.DefaultCalendar)

	
	Add an interval of time to a time type t.
	
	Returns the same type of time.
	
	value is the   Float number of interval units.


	intervalUnits is ``cdtime.


	[Second (s) | Minute(s) Hour(s) | Day(s) |  Week(s) | Month(s) | Season(s) | Year(s) ]``


	calendar is the calendar type.















	Integer

	t.cmp(t2, cdtime.DefaultCalendar)

	
	Compare time values t and t2.
	Returns -1, 0, 1 as t is less than, equal to,
or greater than t2 respectively.



	t2 is the time to compare.


	calendar is the calendar type.














	Comptime or Reltime

	t.sub(value,intervalUnits, cdtime.DefaultCalendar)

	
	Subtract an interval of time from a time type t.
	
	Returns the same type of time.
	
	value is the Float number of interval units.


	intervalUnits is cdtime.[Second (s) | Minute(s) | Hour(s) | Day(s) | Week(s) | Month(s) | Season(s) | Year(s)]


	calendar is the calendar type.















	Comptime

	t.tocomp(cdtime.DefaultCalendar)

	
	Convert to component time.
	
	Returns the equivalent component time.
	
	calendar is the calendar type.















	Reltime

	t.torel(units, cdtime.DefaultCalendar)

	
	Convert to relative time.
	Returns the equivalent relative time.
















3.7. Examples
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	>>> import cdtime
>>> c = cdtime.comptime(1996,2,28)
>>> r = cdtime.reltime(28,"days since 1996-1-1")
>>> print r.add(1, cdtime.Day)
29.000000 days since 1996-1-1
>>> print c.add(36, cdtime.Hours)
1996-2-29 12:0:0.0







Note: When adding or subtracting intervals of months or years, only the month and year of the result are significant.   The reason is that intervals in months/years are not commensurate with intervals in days or fractional days. This leads to results that may be surprising.
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3

	>>> c = comptime(1979,8,31)
>>> c.add(1, cdtime.Month)
1979-9-1 0:0:0.0







In other words, the day component of c was ignored in the addition, and the day/hour/minute components of the results are just the defaults.  If the interval is in years, the interval is converted internally to months:
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	>>> c = comptime(1979,8,31)
>>> c.add(2, cdtime.Years)
1981-8-1 0:0:0.0







Compare time values.
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	>>> import cdtime
>>> r = cdtime.reltime(28,"days since 1996-1-1")
>>> c = cdtime.comptime(1996,2,28)
>>> print c.cmp(r)
1
>>> print r.cmp(c)
-1
>>> print r.cmp(r)
 1







Subtract an interval of time.
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	>>> import cdtime
>>> r = cdtime.reltime(28, "days since 1996-1-1")
>>> c = cdtime.comptime(1996, 2, 28)
>>> print r.sub(10, cdtime.Days)
18.000000 days since 1996-1-1
>>> print c.sub(30, cditme.Days)
1996-1-29 0:0:0.0







For intervals of years or months, see the note under add() in the example above.

Convert to component time.

	1
2
3

	>>> r = cdtime.reltime(28,"days since 1996-1-1")
>>> r.tocomp()
1996-1-29 0:0:0.0







Convert to relative time.
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	>>> c = comptime(1996,2,28)
>>> print c.torel("days since 1996-1-1")
58.000000 days since 1996-1-1
>>> r = reltime(28,"days since 1996-1-1")
>>> print r.torel("days since 1995")
393.000000 days since 1995
>>> print r.torel("days since 1995").value
393.0













          

      

      

    

  

    
      
          
            
  
4. Regridding Data


4.1. Overview

CDMS provides several methods for interpolating gridded data:


	From one rectangular, lat-lon grid to another (CDMS regridder)


	Between any two lat-lon grids (SCRIP regridder)


	From one set of pressure levels to another


	From one vertical (lat/level) cross-section to another vertical
cross-section.







4.2. CDMS Horizontal Regrider

The simplest method to regrid a variable from one rectangular, lat/lon
grid to another is to use the regrid function defined for variables.
This function takes the target grid as an argument, and returns the
variable regridded to the target grid:
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	>>> # wget "http://cdat.llnl.gov/cdat/sample_data/clt.nc"
>>> # wget "http://cdat.llnl.gov/cdat/sample_data/geos5-sample.nc"
>>> import cdms2
>>> import cdat_info
>>> f1=cdms2.open("clt.nc")
>>> f2=cdms2.open("geos5-sample.nc")
>>> clt=f1('clt')  # Read the data
>>> clt.shape
(120, 46, 72)
>>> ozone=f2['ozone']  # Get the file variable (no data read)
>>> outgrid = ozone.getGrid() # Get the target grid
>>> cltnew = clt.regrid(outgrid)
>>> cltnew.shape
(120, 181, 360)
>>> outgrid.shape
(181, 360)







A somewhat more efficient method is to create a regridder function. This
has the advantage that the mapping is created only once and can be used
for multiple arrays. Also, this method can be used with data in the form
of an MV2.MaskedArray. The steps in this process are:


	Given an input grid and output grid, generate a regridder function.


	Call the regridder function on a Numpy array, resulting in an array
defined on the output grid. The regridder function can be called with
any array or variable defined on the input grid.




The following example illustrates this process. The regridder function
is generated at line 9, and the regridding is performed at line 10:
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	>>> # wget "http://cdat.llnl.gov/cdat/sample_data/clt.nc"
>>> # wget "http://cdat.llnl.gov/cdat/sample_data/geos5-sample.nc"
>>> import cdms2
>>> from regrid2 import Regridder
>>> f = cdms2.open("clt.nc")
>>> cltf = f['clt']
>>> ingrid = cltf.getGrid()
>>> g = cdms2.open('geos5-sample.nc')
>>> outgrid = g['ozone'].getGrid()
>>> regridfunc = Regridder(ingrid, outgrid)
>>> cltnew = regridfunc(cltf)
>>> f.close()
>>> g.close()








4.2.1. Notes

Line #3 Makes the CDMS module available.

Line #4 Makes the Regridder class available from the regrid module.

Line #5 Opens the input dataset.

Line #6 Gets the variable object named ‘clt’. No data is read.

Line #7 Gets the input grid.

Line #8 Opens a dataset to retrieve the output grid.

Line #9 The output grid is the grid associated with the variable named ‘ozone’ in dataset g. Just the grid is retrieved, not the data.

Line #10 Generates a regridder function regridfunc.

Line #11 Reads all data for variable cltf, and calls the regridder
function on that data, resulting in a transient variable cltnew.






4.3. SCRIP Horizontal Regridder

To interpolate between grids where one or both grids is non-rectangular,
CDMS provides an interface to the SCRIP regridder package developed at
Los Alamos National Laboratory (https://oceans11.lanl.gov/trac/SCRIP).

Figure 3 illustrates the process:


	Obtain or generate the source and target grids in SCRIP netCDF
format. A CDMS grid can be written to a netCDF file, in SCRIP format,
using the write-ScripGrid method.


	Edit the input namelist file scrip_in to reference the grids and
select the method of interpolation, either conservative, bilinear,
bicubic, or distance-weighted. See the SCRIP documentation for
detailed instructions.


	Run the scrip executable to generate a remapping file containing the
transformation coefficients.


	CDMS, open the remapping file and create a regridder function with
the readRegridder method.


	Call the regridder function on the input variable, defined on the
source grid. The return value is the variable interpolated to the new
grid. Note that the variable may have more than two dimensions. Also
note that the input arguments to the regridder function depend on the
type of regridder. For example, the bicubic interpolation has
additional arguments for the gradients of the variable.







4.4. Regridding Data with SCRIP

Example:

Regrid data from a T42 to POP4/3 grid, using the first-order,
conservative interpolator.

In this example:


	The input grid is defined in remap_grid_T42.nc.


	The output grid is defined in remap_grid_POP43.nc.


	The input data is variable src_array in file sampleT42Grid.nc.


	The file scrip_in has contents:
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	>>> &remap_inputs
>>> num_maps = 1
>>>
>>> grid1_file = 'remap_grid_T42.nc'
>>> grid2_file = 'remap_grid_POP43.nc'
>>> interp_file1 = 'rmp_T42_to_POP43_conserv.nc'
>>> interp_file2 = 'rmp_POP43_to_T42_conserv.nc'
>>> map1_name = 'T42 to POP43 Conservative Mapping'
>>> map2_name = 'POP43 to T42 Conservative Mapping'
>>> map_method = 'conservative'
>>> normalize_opt = 'frac'
>>> output_opt = 'scrip'
>>> restrict_type = 'latitude'
>>> num_srch_bins = 90
>>> luse_grid1_area = .false.
>>> luse_grid2_area = .false.







num_maps specifies the number of mappings generated, either 1 or 2.
For a single mapping, grid1_file and grid2_file are the source
and target grid definitions, respectively. The map_method specifies
the type of interpolation, either ‘conservative’, ‘bilinear’, ‘bicubic’,
or ‘distwgt’ (distanceweighted). The remaining parameters are described
in the SCRIP documentation.

Once the grids and input file are defined, run the scrip executable to
generate the remapping file ‘rmp_T42_to_POP43_conserv.nc’
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	>>> % scrip
>>> Using latitude bins to restrict search.
>>>  Computing remappings between:
>>> T42 Gaussian Grid
>>>                                      and
>>> POP 4/3 Displaced-Pole T grid
>>> grid1 sweep
>>> grid2 sweep
>>> Total number of links = 63112







Next, run CDAT and create the regridder:
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	>>> # wget "http://cdat.llnl.gov/cdat/sample_data/remap_grid_POP43.nc"
>>> # wget "http://cdat.llnl.gov/cdat/sample_data/remap_grid_T42.nc"
>>> # wget "http://cdat.llnl.gov/cdat/sample_data/rmp_POP43_to_T42_conserv.nc"
>>> # wget "http://cdat.llnl.gov/cdat/sample_data/rmp_T42_to_POP43_conserv.nc"
>>> # wget "http://cdat.llnl.gov/cdat/sample_data/xieArkin-T42.nc"
>>> # Import regrid package for regridder functions
>>> import regrid2, cdms2
>>> # Read the regridder from the remapper file
>>> remapf = cdms2.open('rmp_T42_to_POP43_conserv.nc')
>>> regridf = regrid2.readRegridder(remapf)
>>> remapf.close()







Then read the input data and regrid:
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	>>> # Get the source variable
>>> f = cdms2.open('xieArkin-T42.nc')
>>> t42prc = f('prc')
>>> f.close()
>>> # Regrid the source variable
>>> popdat = regridf(t42prc)







Note that t42dat can have rank greater than 2. The trailing
dimensions must match the input grid shape. For example, if t42dat
has shape (12, 64, 128), then the input grid must have shape (64,128).
Similarly if the variable had a generic grid with shape (8092,), the
last dimension of the variable would have length 8092.




4.5. Pressure-Level Regridder

To regrid a variable which is a function of latitude, longitude,
pressure level, and (optionally) time to a new set of pressure levels,
use the pressureRegrid function defined for variables. This function
takes an axis representing the target set of pressure levels, and
returns a new variable d regridded to that dimension.
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	>>> # wget "http://cdat.llnl.gov/cdat/sample_data/ta_ncep_87-6-88-4.nc"
>>> f=cdms2.open("ta_ncep_87-6-88-4.nc")
>>> ta=f('ta')
>>> ta.shape
(11, 17, 73, 144)
>>> ta.getAxisIds()
['time', 'level', 'latitude', 'longitude']
>>> result = ta.pressureRegrid(cdms2.createAxis([1000.0]))
>>> result.shape
(11, 1, 73, 144)










4.6. Cross-Section Regridder

To regrid a variable which is a function of latitude, height, and
(optionally) time to a new latitude/height cross-section, use the
crossSectionRegridder defined for variables. This function takes as
arguments the new latitudes and heights, and returns the variable
regridded to those axes.
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	>>> # wget "http://cdat.llnl.gov/cdat/sample_data/ta_ncep_87-6-88-4.nc"
>>> f=cdms2.open("ta_ncep_87-6-88-4.nc")
>>> ta=f('ta')
>>> ta.shape
(11, 17, 73, 144)
>>> levOut=cdms2.createAxis([1000.0,950.])
>>> levOut.designateLevel()
>>> latOut=cdms2.createAxis(ta.getLatitude()[10:20])
>>> latOut.designateLatitude()
>>> ta0 = ta[0,:]
>>> ta0.getAxisIds()
['level', 'latitude', 'longitude']
>>> taout = ta0.crossSectionRegrid(levOut, latOut)
>>> taout.shape
(2, 10, 144)










4.7. Regrid Module

The regrid module implements the CDMS regridding functionality as
well as the SCRIP interface. Although this module is not strictly a part
of CDMS, it is designed to work with CDMS objects.




4.8. CDMS Horizontal Regridder

from regrid2 import Regridder





Makes the CDMS Regridder class available within a Python program. An
instance of Regridder is a function which regrids data from rectangular
input to output grids.


4.8.1. CDMS Regridder Constructor







	Constructor

	Description





	regridFunction = Regridder(inputGrid, outputGrid)

	
	Create a regridder function which interpolates a data array from
	
	input to output grid.
	
	CDMS regridder functions describes the calling sequence of this function.


	inputGrid and outputGrid are CDMS grid objects.




Note: To set the mask associated with inputGrid or outputGrid, use the grid setMask function.




















4.9. SCRIP Regridder

SCRIP regridder functions are created with the regrid.readRegridder
function:


4.9.1. SCRIP Regridder Constructor







	Constructor

	Description





	regridFunction = regrid.readRegridder(fileobj, mapMethod=None, checkGrid=1)

	
	Read a regridder from an open CDMS file object.
	
	fileobj is a CDMS file object, as returned from cdms.open.


	
	mapMethod is one of:
	
	'conservative': conservative remapper, suitable where area-integrated fields such as water or heat fluxes must be conserved.


	'bilinear': bilinear interpolation


	'bicubic': bicubic interpolation


	'distwgt': distance-weighted interpolation.










	It is only necessary to specify the map method if it is not defined in the file.


	If checkGrid is 1 (default), the grid cells are checked for convexity, and ‘repaired’ if necessary.


	Grid cells may appear to be nonconvex if they cross a 0 / 2pi boundary.


	The repair consists of shifting the cell vertices to the same side modulo 360 degrees.



















4.10. Regridder Functions

It is only necessary to specify the map method if it is not defined in
the file.

If checkGrid is 1 (default), the grid cells are checked for
convexity, and ‘repaired’ if necessary. Grid cells may appear to be
nonconvex if they cross a 0 / 2pi boundary. The repair consists of
shifting the cell vertices to the same side modulo 360 degrees.




4.11. CDMS Regridder Functions

A CDMS regridder function is an instance of the CDMS Regridder
class. The function is associated with rectangular input and output
grids. Typically its use is straightforward:



	The function is passed an input array and returns the regridded array.
However, when the array has missing data, or the input and/or output
grids are masked, the logic becomes more complicated.








4.11.1. Step 1

The regridder function first forms an input mask. This mask is either
two-dimensional or n-dimensional, depending on the rank of the
user-supplied mask. If no mask or missing value is specified, the mask
is obtained from the data array mask if present.

Two-dimensional case:


	Let mask_1 be the two-dimensional user mask supplied via the mask
argument, or the mask of the input grid if no user mask is specified.


	If a missing-data value is specified via the missing argument, let
the implicit_mask be the two-dimensional mask defined as 0 where the
first horizontal slice of the input array is missing, 1 elsewhere.


	The input mask is the logical AND(mask_1, implicit_mask)




N-dimensional case:


	If the user mask is 3 or 4-dimensional with the same shape as the
input array, it is used as the input mask.







4.11.2. Step 2

The data is then regridded. In the two-dimensional case, the input mask
is ‘broadcast’ across the other dimensions of the array. In other words,
it assumes that all horizontal slices of the array have the same mask.
The result is a new array, defined on the output grid. Optionally, the
regridder function can also return an array having the same shape as the
output array, defining the fractional area of the output array which
overlaps a non-missing input grid cell. This is useful for calculating
area-weighted means of masked data.




4.11.3. Step 3

Finally, if the output grid has a mask, it is applied to the result
array. Where the output mask is 0, data values are set to the missing
data value, or 1.0e20 if undefined. The result array or transient
variable will have a mask value of 1 (invalid value) for those output
grid cells which completely overlap input grid cells with missing values




4.11.4. CDMS Regridder Function








	Type

	Function

	Description





	Array or Transient-Variable

	regridFunction (array, missing=None, order=None, mask=None)

	
	Interpolate a gridded data array to a new grid.
	The interpolation preserves the area-weighted
mean on each horizontal slice. If array is a
Variable, a TransientVariable of  the same rank
as the input array is returned, otherwise a masked
array is returned.



	array is a Variable, masked array, or Numpy array of rank 2, 3, or 4.


	For example, the string ‘tzyx’ indicates that the dimension order of array is (time, level, latitude, longitude).


	If unspecified, the function assumes that the last two dimensions of array match the input grid.


	missing is a Float specifying the missing data value. The default is 1.0e20.


	order is a string indicating the order of dimensions of the array.  It has the form returned from variable.getOrder().


	mask is a Numpy array, of datatype Integer or Float, consisting of a fractional number between 0 and 1.


	A value of 1 or 1.0 indicates that the corresponding data value is to be ignored for purposes of regridding.


	A value of 0 or 0.0 indicates that the corresponding data value is valid. This is consistent with the convention for masks used by the MV2 module.


	A fractional value between 0.0 and 1.0 indicates the fraction of the data value (e.g., the corresponding cell) to be ignored when regridding. This is useful if a variable is regridded first to grid A and then to another grid B; the mask when regridding from A to B would be (1.0 - f) where f is the maskArray returned from the initial grid operation using the returnTuple argument.




















4.11.5. DMS Regridder Function(cont’d)








	Type

	Function

	Description





	Array or Transient-Variable

	regridFunction (array, missing=None, order=None, mask=None)

	
	Interpolate a gridded data array to a new grid.
	The interpolation preserves the area-weighted
mean on each horizontal slice. If array is a
Variable, a TransientVariable of  the same
rank as the input array is returned, otherwise
a masked array is returned.



	If mask is two-dimensional of the same shape as the input grid, it overrides the mask of the input grid.


	If the mask has more than two dimensions, it must have the same shape as array. In this case, the missing data value is also ignored. Such an ndimensional mask is useful if the pattern of missing data varies with level (e.g., ocean data) or time.




Note: If neither missing or mask is set, the default mask is obtained from the mask of the array if any.











	Array, Array

	regridFunction (ar, missing=None, order=None, mask=None, returnTuple=1)

	If called with the optional returnTuple
argument equal to 1, the function returns a tuple dataArray, maskArray).



	dataArray is the result data array.


	maskArray is a Float32 array of the same shape as dataArray, such that maskArray[i,j] is fraction of the output grid cell [i,j] overlapping a non-missing cell of the grid.


















4.12. SCRIP Regridder Functions

A SCRIP regridder function is an instance of the ScripRegridder class.
Such a function is created by calling the regrid.readRegridder method.
Typical usage is straightforward:

	1
2
3
4
5
6
7
8
9

	>>> import cdms2
>>> import regrid2
>>> remapf = cdms2.open('rmp_T42_to_POP43_conserv.nc')
>>> regridf = regrid2.readRegridder(remapf)
>>> f = cdms2.open('xieArkin-T42.nc')
>>> t42prc = f('prc')
>>> f.close()
>>> # Regrid the source variable
>>> popdat = regridf(t42prc)







The bicubic regridder takes four arguments:

>>> # outdat = regridf(t42prc, gradlat, gradlon, gradlatlon)





A regridder function also has associated methods to retrieve the
following fields:


	Input grid


	Output grid


	Source fraction: the fraction of each source (input) grid cell
participating in the interpolation.


	Destination fraction: the fraction of each destination (output) grid
cell participating in the interpolation.




In addition, a conservative regridder has the associated grid cell areas
for source and target grids.


4.12.1. SCRIP Regridder Functions








	Return Type

	Method

	Description





	Array or Transient-Variable

	[conservative, bilinear, and distance-weighted regridders] regridFunction(array)

	
	Interpolate a gridded data array to a new grid.
	
	The return value is the regridded data variable.
	
	array is a Variable, MaskedArray, or Numpy array.


	The rank of the array may be greater than the rank of the input grid, in which case the input grid shape must match a trailing portion of the array shape.


	For example, if the input grid is curvilinear with shape (64,128), the last two dimensions of the array must match.


	Similarly, if the input grid is generic with shape (2560,), the last dimension of the array must have that length.















	Array or Transient-Variable

	[bicubic regridders] regridFunction(array, gradientLat, gradientLon, gradientLatLon)

	
	Interpolate a gridded data array to a new grid,
	using a bicubic regridder.
The return value is the regridded data variable.



	array is a Variable, MaskedArray, or Numpy array.


	The rank of the array may be greater than the rank of the input grid, in which case the input grid shape must match a trailing portion of the array shape.


	For example, if the input grid is curvilinear with shape (64,128), the last two dimensions of the array must match.


	Simiarly, if the input grid is generic with shape (2560,), the last dimension of the array must have that length.


	gradientLat: df/di (see the SCRIP documentation). Same shape as array.


	gradientLon: df/dj. Same shape as array.


	gradientLatLon: d(df)/(di)(dj). Same shape as array.




















4.12.2. SCRIP Regridder Functions(con’td)








	Return Type

	Method

	Description





	Numpy array

	getDestinationArea() [conservative regridders only]

	
	Return the area of the destination (output) grid cell.
	
	The array is 1-D, with length equal to the number of cells in the output grid.











	Numpy array

	getDestination Fraction()

	
	Return the area fraction of the destination (output)
	
	grid cell that participates in the regridding.
	
	The array is 1-D, with length equal to the number of cells in the output grid.















	CurveGrid or Generic-Grid

	getInputGrid()

	Return the input grid, or None if no input grid is associated with the regridder.



	CurveGrid or Generic-Grid

	getOutputGrid()

	Return the output grid.



	Numpy array

	getSourceFraction()

	
	Return the area fraction of the source (input)
	
	grid cell that participates in the regridding.
	
	The array is 1-D, with length equal to the number of cells in the input grid























4.13. Examples


4.13.1. CDMS Regridder

Example:

Regrid data to a uniform output grid.

	1
2
3
4
5
6
7
8
9

	>>> import cdms2
>>> from regrid2 import Regridder
>>> f = cdms2.open('clt.nc')
>>> cltf = f.variables['clt']
>>> ingrid = cltf.getGrid()
>>> outgrid = cdms2.createUniformGrid(90.0, 46, -4.0, 0.0, 72, 5.0)
>>> regridFunc = Regridder(ingrid, outgrid)
>>> newrls = regridFunc(cltf)
>>> f.close()










4.13.2. Regridder Constructure







	Line

	Notes





	3

	Open a netCDF file for input.



	6

	Create a 4 x 5 degree output grid. Note that this grid is not associated with a file or dataset.



	7

	Create the regridder function.



	8

	Read all data and regrid. The missing data value is obtained from variable rlsf






Return the area fraction of the source (input) grid cell that
participates in the regridding. The array is 1-D, with length equal to
the number of cells in the input grid.

Example:

Get a mask from a separate file, and set as the input grid mask.

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
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13
14
15
16
17

	>>> # wget http://cdat.llnl.gov/cdat/sample_data/clt.nc
>>> # wget http://cdat.llnl.gov/cdat/sample_data/geos5-sample.nc
>>> import cdms2
>>> from regrid2 import Regridder
>>> #
>>> f = cdms2.open('clt.nc')
>>> cltf = f.variables['clt']
>>> outgrid = cltf.getGrid()
>>> g = cdms2.open('geos5-sample.nc')
>>> ozoneg = g.variables['ozone']
>>> ingrid = ozoneg.getGrid()
>>> regridFunc = Regridder(ingrid,outgrid)
>>> uwmaskvar = g.variables['uwnd']
>>> uwmask = uwmaskvar[:]<0
>>> outArray = regridFunc(ozoneg.subSlice(time=0),mask=uwmask)
>>> f.close()
>>> g.close()













	Line

	Notes





	7

	Get the input grid.



	10

	Get the output grid.



	11

	Create the regridder function.



	14

	Get the mask.



	15

	Regrid with a user mask. The subslice call returns a transient variable corresponding to variables of at time 0.






Note: Although it cannot be determined from the code, both mask and
the input arrays of are four-dimensional. This is the n-dimensional
case.

Example:

Generate an array of zonal mean values.

	1
2
3
4
5
6
7

	>>> f = cdms.open(‘rls_ccc_per.nc’)
>>> rlsf = f.variables[‘rls’]
>>> ingrid = rlsf.getGrid()
>>> outgrid = cdms.createZonalGrid(ingrid)
>>> regridFunc = Regridder(ingrid,outgrid)
>>> mean = regridFunc(rlsf)
>>> f.close()













	Line

	Notes





	3

	Open a netCDF file for inputGet the input grid. Return the area fraction of the source (input) grid cell that participates in the regridding. The array is 1-D, with length equal to the number of cells in the input grid.



	4

	Create a zonal grid. outgrid has the same latitudes as ingrid, and a singleton longitude dimension. createGlobalMeanGrid could be used here to generate a global mean array.



	5

	Generate the regridder function.



	6

	Generate the zonal mean array.






Example:

Regrid an array with missing data, and calculate the area-weighted mean
of the result.

	 1
 2
 3
 4
 5
 6
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	>>> import cdms2
>>> from cdms2.MV2 import *
>>> from regrid2 import Regridder
>>> f = cdms2.open("ta_ncep_87-6-88-4.nc")
>>> var = f('ta')
>>> outgrid = cdms2.createUniformGrid(90.0, 46, -4.0, 0.0, 72, 5.0)
>>> outlatw, outlonw = outgrid.getWeights()
>>> outweights = outerproduct(outlatw, outlonw)
>>> grid = var.getGrid()
>>> sample = var[0,0]
>>> latw, lonw = grid.getWeights()
>>> weights = outerproduct(latw, lonw)
>>> inmask = where(greater(absolute(sample),1.e15),0,1)
>>> mean = add.reduce(ravel(inmask*weights*sample))/add.reduce(ravel(inmask*weights))
>>> regridFunc = Regridder(grid, outgrid)
>>> outsample, outmask = regridFunc(sample, mask=inmask, returnTuple=1)
>>> outmean = add.reduce(ravel(outmask*outweights*outsample)) / add.reduce(ravel(outmask*outweights))













	Line

	Notes





	2

	Create a uniform target grid.



	3

	Get the latitude and longitude weights.



	4

	Generate a 2-D weights array.



	5

	Get the input grid. var is a 4-D variable.



	6

	Get the first horizontal slice from var.



	7-8

	Get the input weights, and generate a 2-D weights array.



	9

	Set the 2-D input mask.



	10

	Calculate the input array area-weighted mean.



	11

	Create the regridder function.



	12

	Regrid. Because returnTuple is set to 1, the result is a tuple (dataArray, maskArray).



	13

	Calculate the area-weighted mean of the regridded data. mean and outmean should be approximately equal.









4.13.3. SCRIP Regridder

Example:

Regrid from a curvilinear to a generic grid, using a conservative
remapping. Compute the area-weighted means on input and output for
comparison.

	 1
 2
 3
 4
 5
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	>>> # wget "http://cdat.llnl.gov/cdat/sample_data/remap_grid_T42.nc"
>>> # wget http://cdat.llnl.gov/cdat/sample_data/rmp_T42_to_C02562_conserv.nc
>>> # wget "http://cdat.llnl.gov/cdat/sample_data/xieArkin-T42.nc"
>>> import cdms2, regrid2, MV2
>>> # Open the SCRIP remapping file and data file
>>> fremap = cdms2.open('rmp_T42_to_C02562_conserv.nc')
>>> fdat = cdms2.open('xieArkin-T42.nc')
>>> # Input data array
>>> dat = fdat('prc')[0,:]
>>> # Read the SCRIP regridder
>>> regridf = regrid2.readRegridder(fremap)
>>> # Regrid the variable
>>> outdat = regridf(dat)
>>> # Get the cell area and fraction arrays. Areas are computed only
>>> # for conservative regridding.
>>> srcfrac = regridf.getSourceFraction()
>>> srcarea = regridf.getSourceArea()
>>> dstfrac = regridf.getDestinationFraction()
>>> dstarea = regridf.getDestinationArea()
>>> # calculate area-weighted means
>>> inmean = MV2.sum(srcfrac*srcarea*MV2.ravel(dat)) / MV2.sum(srcfrac*srcarea)
>>> outmean = MV2.sum(dstfrac*dstarea*MV2.ravel(outdat)) / MV2.sum(dstfrac*dstarea)
>>> print 'Input mean:', inmean
Input mean: 2.60376502339
>>> print 'Output mean:', outmean
Output mean: 2.60376502339
>>> fremap.close()
>>> fdat.close()















          

      

      

    

  

    
      
          
            
  
5. Plotting CDMS data in Python


5.1. Overview

Data read via the CDMS Python interface can be plotted using the vcs
module. This module, part of the Climate Data
Analysis Tool (CDAT) is documented in the CDAT reference manual.
The vcs module provides access to the functionality of the VCS
visualization program.

Examples of plotting data accessed from CDMS are given below, as well as
documentation for the plot routine keywords.




5.2. Examples

In the following examples, it is assumed that variable psl is
dimensioned (time, latitude, longitude). psl is contained in the
dataset named 'sample.xml'.


5.2.1. Plotting a Gridded Variable


	Example:
	Plotting a gridded variable





	1
2
3
4
5
6
7
8

	>>> import cdms2, vcs
>>> f = cdms2.open("clt.nc")
>>> clt = f.variables['clt']
>>> sample = clt[0,:]
>>> w=vcs.init()
>>> w.plot(sample)
<vcs.displayplot.Dp object ...>
>>> f.close()







Notes:







	Line

	Notes





	3

	Get a horizontal slice, for the first time point.



	4

	Create a VCS Canvas w.



	5

	Plot the data.  Because sample is a transient variable, it encapsulates all the time, latitude, longitude, and attribute information.



	7

	Close the file.  This must be done after the reference to the persistent variable ps l.






Thats it! The axis coordinates, variable name, description, units, etc.
are obtained from variable sample.

What if the units are not explicitly defined for clt, or a different
description is desired? plot has a number of other keywords which
fill in the extra plot information.




5.2.2. Using A Plot Keywords

	1
2
3
4
5
6
7
8

	>>> import cdms2, vcs
>>> f = cdms2.open("clt.nc")
>>> clt = f.variables['clt']
>>> sample = clt[0,:]
>>> w=vcs.init()
>>> w.plot(sample, units='percent', file_comment='', long_name="Total Cloud", comment1="Example plot", hms="00:00:00", ymd="1979/01/01")
<vcs.displayplot.Dp object ...>
>>> f.close()







Note: Keyword arguments can be listed in any order.




5.2.3. Plotting a Time-Latitude Slice

Assuming that variable clt has domain (time,latitude,longitude),
this example selects and plots a time-latitude slice:

	1
2
3
4
5
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	>>> import cdms2, vcs
>>> f = cdms2.open("clt.nc")
>>> clt = f.variables['clt']
>>> samp = clt[:,:,0]
>>> w = vcs.init()
>>> w.plot(samp, name='Total Cloudiness')
<vcs.displayplot.Dp object ...>













	Line

	Notes





	4

	samp is a slice of clt, at index 0 of the last dimension.  Since samp was obtained from the slice operator, it is a transient variable, which includes the latitude and time information.



	6

	The name keyword defines the identifier, default is the name found in the file.









5.2.4. Plotting Subsetted Data

Calling the variable clt as a function reads a subset of the
variable. The result variable samp can be plotted directly:

	1
2
3
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	>>> import cdms2, vcs
>>> f = cdms2.open("clt.nc")
>>> clt = f.variables['clt']
>>> samp = clt(time = (0.0,100.0), longitude = 180.0, squeeze=1)
>>> w = vcs.init()
>>> w.plot(samp)
<vcs.displayplot.Dp object ...>
>>> f.close()












5.3. Plot Method

The plot method is documented in the CDAT Reference Manual. This
section augments the documentation with a description of the optional
keyword arguments. The general form of the plot command is:

canvas.plot(array [, args] [,key=value [, key=value [, ...] ] ])

where:


	canvas is a VCS Canvas object, created with the vcs.init method.


	array is a variable, masked array, or Numpy array having between
two and five dimensions. The last dimensions of the array is termed
the ‘x’ dimension, the next-to-last the ‘y’ dimension, then ‘z’, ‘t’,
and ‘w’.



	For example, if array is three-dimensional, the axes are
(z,y,x), and if array is four-dimensional, the axes are (t,z,y,x).


Note: that the t dimension need have no connection with time; any
spatial axis can be mapped to any plot dimension.)






	For a graphics method which is two-dimensional, such as boxfill,
the y-axis is plotted on the horizontal, and the x-axis on the vertical.


	If array is a gridded variable on a rectangular grid, the plot
function uses a box-fill graphics method.


	If it is non-rectangular, the meshfill graphics method is used.


Note: that some plot keywords apply only to rectangular grids only.













	args are optional positional arguments:

args := template_name, graphics_method, graphics_name

template_name: the name of the VCS template (e.g., ‘AMIP’)

graphics_method: the VCS graphics method (boxfill)

graphics_name: the name of the specific graphics method
(‘default’)

See the CDAT Reference Manual and VCS Reference Manual for a
detailed description of these arguments.



	key=value, … are optional keyword/value pairs, listed in any
order. These are defined in the table below.





5.3.1. Plot Keywords








	Key

	Type

	Value





	comment1

	string

	Comment plotted above file_comment



	comment2

	string

	Comment plotted above comment1



	comment3

	string

	Comment plotted above comment2



	continents

	0 or 1

	
	if 1, plot continental outlines (default:plot if
	
	xaxis is longitude,


	yaxis is latitude -or- xname is ‘longitude’ and yname is ‘latitude’











	file_comment

	string

	
	Comment,
	
	Defaults to variable.parent.comment











	grid

	CDMS grid object

	
	Grid associated with the data.
	
	Defaults to variable.getGrid()











	hms

	string

	Hour, minute, second



	long_name

	string

	
	Descriptive variable name,
	
	Defaults to variable.long_name.











	missing_value

	same type as array

	
	Missing data value,
	
	Defaults to variable.getMissing()











	name

	string

	
	Variable name,
	
	Defaults to variable.id











	time

	cdtime relative or absolute

	
	Time associated with the data.
	
	Example:
	
	cdtime.reltime(30.0, 'days since 1978-1-1').





















5.3.2. Plot Keywords(cont’d)








	Key

	Type

	Value





	units

	string

	
	Data units.
	
	Defaults to variable.units











	variable

	CDMS variable object

	
	Variable associated with the data.
	
	The variable grid must have the same shape as the data array.











	xarray ([y|z|t|w]array)

	1-D Numpy array

	
	Rectangular grids only.
	
	Array of coordinate values, having the same length as the corresponding dimension.


	Defaults to xaxis[:\] (y|z|t|waxis[:])











	xaxis ([y|z|t|w]axis)

	CDMS axis object

	
	Rectangular grids only.
	
	Axis object.
	
	xaxis defaults to grid.getAxis(0)


	yaxis defaults to grid.getAxis(1)















	xbounds (ybounds)

	2-D Numpy array

	
	Rectangular grids only.
	
	Boundary array of shape (n,2) where n is the axis length.


	Defaults to xaxis.getBounds(), or xaxis.genGenericBounds() if None, similarly for ybounds.











	xname ([y|z|t|w]name)

	string

	
	Rectangular grids only.
	
	Axis name.
	
	Defaults to xaxis.id ([y|z|t|w]axis.id)















	xrev (yrev)

	0 or 1

	If xrev (yrev) is 1, reverse the direction of the
x-axis (y-axis).



	Defaults to 0, with the following exceptions:


	If the y-axis is latitude, and has decreasing values, yrev defaults to 1


	If the y-axis is a vertical level, and has increasing pressure levels, yrev defaults to 1.










	xunits ([y|z|t|w]units)

	string

	
	Rectangular grids only. Axis units.
	
	Defaults to xaxis.units ([y|z|t|w]axis.units).






















          

      

      

    

  

    
      
          
            
  
6. Climate Data Markup Language (CDML)


6.1. Introduction

The Climate Data Markup Language (CDML) is the markup language used to
represent metadata in CDMS. CDML is based on the W3C XML standard
(https://www.w3.org). This chapter defines the syntax of CDML. Read this
section if you will be building or maintaining a CDMS database.

XML, the eXtensible Markup Language, makes it possible to define
interoperable dialects of markup languages. The most recent version of
HTML, the Web hypertext markup language, is an XML dialect. CDML is also
an XML dialect, geared toward the representation of gridded climate
datasets. XML provides rigor to the metadata representation, ensuring
that applications can access it correctly. XML also deals with
internationalization issues, and holds forth the promise that utilities
for browsing, editing, and other common tasks will be available in the
future.

CDML files have the file extension .xml or .cdml.




6.2. Elements

A CDML document consists of a nested collection of elements. An element
is a description of the metadata associated with a CDMS object. The form
of an element is:

<tag attribute-list> element-content </tag>

or

<tag attribute-list />

where


	tag is a string which defines the type of element


	attribute-list is a blank-separated list of attribute-value
pairs, of the form:

attribute = "value"



	element-content depends on the type of element. It is either a
list of elements, or text which defines the element values. For
example, the content of an axis element either is a list of axis
values, or is a linear element.


	For datasets, the content is the blank-separated list of elements corresponding to the axes, grids, and variables contained in the dataset.




The CDML elements are:


6.2.1. CDML Tags







	Tag

	Description





	attr

	Extra attribute



	axis

	Coordinate axis



	domain

	Axes on which a variable is defined



	domElem

	Element of a variable domain



	linear

	Linearly-spaced axis values



	rectGrid

	Rectilinear Grid



	variable

	Variable











6.3. Special Characters

XML reserves certain characters for markup. If they appear as content,
they must be encoded to avoid confusion with markup:


6.3.1. Special Character Encodings







	Character

	Encoding





	<

	&lt;



	>

	&gt;



	&

	&amp;



	“

	&quot;



	‘

	&apos;






For example, the comment

Certain “special characters”, such as <, >, and ‘, must be encoded.

would appear in an attribute string as:

comment = “Certain &quot;special characters&quot;, such as &lt;, &gt;, and &apos;, must be encoded.”






6.4. Identifiers

In CDMS, all objects in a dataset have a unique string identifier. The
id attribute holds the value of this identifier. If the variable, axis,
or grid has a string name within a data file, then the id attribute
ordinarily has this value. Alternatively, the name of the object in a
data file can be stored in the name_in_file attribute, which can
differ from the id. Datasets also have IDs, which can be used within a
larger context (databases).

An identifer must start with an alphabetic character (upper or lower
case), an underscore (_), or a colon (:). Characters after the first
must be alphanumeric, an underscore, or colon. There is no restriction
on the length of an identifier.




6.5. CF Metadata Standard

The CF metadata standard [https://cfconventions.org/] defines a set
of conventions for usage of netCDF. This standard is supported by CDML.
The document defines names and usage for metadata attributes. CF
supersedes the GDT 1.3 standard.




6.6. CDML Syntax

The following notation is used in this section:


	A monospaced block is used for a syntax specification.


	Bold text indicates literals.


	(R|S) denotes either R or S.


	R* denotes zero or more R.


	R+ denotes one or more R.




A CDML document consists of a prolog followed by a single dataset
element.

CDML-document ::= prolog dataset-element

The prolog defines the XML version, and the Document Type Definition
(DTD), a formal specification of the document syntax.
See https://www.w3.org/TR/1998/REC-xml-19980210 for a formal definition of XML

Version 1.0.

prolog ::= <?xml version="1.0"?> <!DOCTYPE dataset SYSTEM "https://www-pcmdi.llnl.gov/~drach/cdms/cdml.dtd">


6.6.1. Dataset Element

A dataset element describes a single dataset. The content is a list of
elements corresponding to the axes, grids, and variables contained in
the dataset. Axis, variable, and grid elements can be listed in any
order, and an element ID can be used before the element is actually
defined.

dataset-element ::=  <dataset dataset-attributes> dataset-content </dataset>

dataset-content ::= (axis-element | grid-element | variable-element)* extra-attribute-element+




6.6.2. Dataset Attributes










	Attribute

	Req?

	CF

	GDT

	Notes





	appendices

	N

	N

	Y

	Version number



	calendar

	N

	N

	Y

	
	Calendar used for encoding time axes.
	
	gregorian | julian | noleap |360_day | proleptic_gregorian | standard




Note: for the CF convention, the calendar attribute is placed on the time axis.








	comment

	N

	Y

	Y

	Additional dataset information



	conventions

	Y

	Y

	Y

	The netCDF metadata standard. Example: ‘CF-1.0’



	cdms_filemap

	Y

	N

	N

	Map of partitioned axes to files. See note below.



	directory

	N

	N

	N

	Root directory of the dataset



	frequency

	N

	N

	N

	Temporal frequency



	history

	N

	Y

	Y

	Evolution of the data



	id

	Y

	N

	N

	Dataset identifier



	institution

	N

	Y

	Y

	Who made or supplied the data



	production

	N

	N

	Y

	How the data was produced (see source)



	project

	N

	N

	N

	Project associated with the data Example: ‘CMIP 2’



	references

	N

	Y

	N

	Published or web-based references that describe the data or methods used to produce it



	source

	N

	Y

	N

	The method of production of the original data.



	template

	N

	N

	N

	Filename template. This is an alternate mechanism, other than cdms_filemap, for describing the file mapping. See ‘cdimport -h’ for details.



	title

	N

	Y

	N

	A succinct description of the data.






Notes:

The cdms_filemap attribute describes how the dataset is partitioned
into files. The format is:


	filemap ::= [ varmap, varmap, ...]


	varmap ::= [ namelist, slicelist ]


	namelist ::= [ name, name, ... ]


	slicelist ::= [ indexlist, indexlist, ,,, ]


	indexlist ::= [ time0, time1, lev0, lev1, path ]


	name ::= variable name


	time0 ::= first index of time in the file, or '-' if not split on time


	time1 ::= last index of time + 1, in the file, or '-' if not split on time


	lev0 ::= first index of vertical levels in the file, or '-' if not split on level


	lev1 ::= last index +1 of vertical levels in the file, or '-' if not split on level


	path ::= pathname of the file containing data for this time/level range.




The pathname is appended to the value of the directory attribute, to
obtain an absolute pathname.




6.6.3. Axis Element

An axis element describes a single coordinate axis. The content can be a
blank-separated list of axis values or a linear element. A linear
element is a representation of a linearly-spaced axis as (start, delta,
length).

axis-element ::= <axis axis-attributes> axis-content </axis>

axis-content ::= (axis-values | linear-element) extra-attribute-element*

axis-values ::= [value*]

linear-element ::= <linear delta= "value” length= “Integer“ start= “value“ > </linear>




6.6.4. Axis Elements










	Attribute

	Req?

	CF

	GDT

	Notes





	associate

	N

	N

	Y

	IDs of variables containing alternative sets of coordinates.



	axis

	N

	Y

	Y

	
	The spatial type of the axis:
	
	‘T’ - time


	‘X’ - longitude


	‘Y’ - latitude


	‘Z’ - vertical level


	‘-‘ - not spatiotemporal











	bounds

	N

	Y

	Y

	ID of the boundary variable



	calendar

	N

	Y

	N

	See dataset.calendar



	climatology

	N

	Y

	N

	Range of dates to which climatological statistics apply.



	comment

	N

	Y

	N

	String comment



	compress

	N

	Y

	Y

	Dimensions which have been compressed by gathering



	datatype

	Y

	N

	N

	Char, Short, Long, Float, Double, or String



	dates

	N

	Y

	N

	Range of dates to which statistics for a typical diurnal cycle apply.



	expand

	N

	N

	Y

	Coordinates prior to contraction



	formula_terms

	N

	Y

	N

	Variables that correspond to the terms in a formula.



	id

	Y

	N

	N

	Axis identifier. Also the name of the axis in the underlying file(s), if name_in_file is undefined.



	isvar

	N

	N

	N

	
	‘true’ | ‘false’
	
	‘false’ if the axis does not have coordinate values explicitly defined in the underlying file(s).


	Default: ‘true’











	leap_month

	N

	Y

	N

	For a user-defined calendar, the month which is lengthened by a day in leap years.



	leap_year

	N

	Y

	N

	An example of a leap year for a user-defined calendar. All years that differ from this year by a multiple of four are leap years.



	length

	N

	N

	N

	Number of axis values, including values for which no data is defined. Cf.  partition_length.



	long_name

	N

	Y

	Y

	Long description of a physical quantity



	modulo

	N

	N

	Y

	Arithmetic modulo of an axis with circular topology.



	month_lengths

	N

	Y

	N

	Length of each month in a non-leap year for a user-defined calendar.



	name_in_file

	N

	N

	N

	Name of the axis in the underlying file(s). See id.



	partition

	N

	N

	N

	How the axis is split across files.



	partition_length

	N

	N

	N

	Number of axis points for which data is actually defined. If data is missing for some values, this will be smaller than the length.



	positive

	N

	Y

	Y

	Direction of positive for a vertical axis



	standard_name

	N

	Y

	N

	Reference to an entry in the standard name table.



	topology

	N

	N

	Y

	
	Axis topology.
	
	‘circular’ | ‘linear’











	units

	Y

	Y

	Y

	Units of a physical quantity



	weights

	N

	N

	N

	Name of the weights array









6.6.5. Partition attribute

For an axis in a dataset, the .partition attribute describes how an axis
is split across files. It is a list of the start and end indices of each
axis partition.

FIGURE 4. Partitioned axis


[image: ]


For example, Figure 4 shows a time axis, representing the 36 months,
January 1980 through December 1982, with December 1981 missing. The
first partition interval is (0,12), the second is (12,23), and the third
is (24,36), where the interval (i,j) represents all indices k such that
i <= k < j. The .partition attribute for this axis would be the list:

[0, 12, 12, 23, 24, 36]

Note that the end index of the second interval is strictly less than the
start index of the following interval. This indicates that data for that
period is missing.




6.6.6. Grid Element

A grid element describes a horizontal, latitude-longitude grid which is
rectilinear in topology,

grid-element ::= <rectGrid grid-attributes>
extra-attribute-element* </rectGrid>




6.6.7. 6.5 RectGrid Attributes

<th>Attribute</th> <th>Required?</th> <th>GDT?</th> <th>Notes</th>
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7. CDMS Utilities


7.1. CdScan: Importing Datasets into CDMS


7.1.1. Overview

A dataset is a partitioned collection of files. To create a dataset, the
files must be scanned to produce a text representation of the dataset.
CDMS represents datasets as an ASCII metafile in the CDML markup
language. The file contains all metadata, together with information
describing how the dataset is partitioned into files. (Note: CDMS
provides a direct interface to individual files as well. It is not
necessary to scan an individual file in order to access it.)

For CDMS applications to work correctly, it is important that the CDML
metafile be valid. The cdscan utility generates a metafile from a
collection of data files.

CDMS assumes that there is some regularity in how datasets are
partitioned:


	A variable can be partitioned (split across files) in at most two
dimensions.


	The partitioned dimension(s) must be either time or
vertical level dimensions; variables may not be partitioned across
longitude or latitude.


	Datasets can be parti-tioned by variable as
well.


	For example, one set of files might contain heat fluxes, while
another set contains wind speeds.




Otherwise, there is considerable flexibility in how a dataset can be
partitioned:


	Files can contain a single variable or all variables in the dataset.


	The time axis can have gaps.


	Horizontal grid boundary information and related information can be
duplicated across files.


	Variables can be on different grids.


	Files may be in any of the self-describing formats supported by CDMS,
including netCDF, HDF, GrADS/GRIB, and DRS.







7.1.2. Syntax

The syntax of the cdscan command is



	cdscan [options] file1 file2 …







or



	cdscan [options] -f file_list







where


	file1 file2 ... is a blank-separated list of files to scan


	file_list is the name of a file containing a list of files to
scan, one pathname per line.




Output is written to standard output by default. Use the -x option to
specify an output filename.




7.1.3. CDScan Command Options







	Option

	Description





	-a alias_file

	
	Change variable names to the aliases defined in an alias file.
	
	Each line of the alias file consists of two blank separated fields:
	
	variable_id alias.


	variable_id is the ID of the variable in the file, and


	alias is the name that will be substituted for it in the output dataset.


	Only variables with entries in the alias_file are renamed.















	-c calendar

	
	Specify the dataset calendar attribute.
	One of:
* gregorian (default)
* julian
* noleap
* proleptic_gregorian
* standard
* 360_day








	-d dataset_id

	
	String identifier of the dataset.
	
	Should not contain blanks or non-printing characters.


	Default: ‘None’











	-e newattr

	
	Add or modify attributes of a file, variable, or axis.
	
	The form of newattr is either:
	
	var.attr = value to modify a variable or attribute, or


	.attr = value to modify a global (file) attribute.


	In either case, value may be quoted to preserve spaces or force the attribute to be treated as a string.


	If value is not quoted and the first character is a digit, it is converted to integer or floating-point. This option does not modify the input datafiles. See notes and examples below.















	--exclude var,var,...

	
	Exclude specified variables.
	
	The argument is a comma-separated list of variables containing no blanks.


	Also see --include.

















7.1.4. CDScan Command Options(cont’d)







	Option

	Description





	-f file_list

	File containing a list of absolute data file names, one per line.



	-h

	Print a help message.



	-i time_delta

	
	Causes the time dimension to be represented as linear, producing a more compact
	
	representation.
	
	This is useful if the time dimension is very long.






	time_delta is a float or integer.


	For example, if the time delta is 6 hours, and the reference units are hours since xxxx , set the time delta to 6.  See the -r option. See Note 2.


















	--include var,var,...

	
	Only include specified variables in the output.
	
	The argument is a comma-separated list of variables containing no blanks.


	Also see --exclude.











	-j

	
	Scan time as a vector dimension.
	
	Time values are listed individually.




Note: Turns off the -i option.








	-l levels

	
	Specify that the files are partitioned by vertical level. That is, data for different
	
	vertical levels may appear in different files.
	
	levels is a comma-separated list of levels containing no blanks.


	See Note 3.















	-m levelid

	
	Name of the vertical level dimension.
	
	The default is the vertical dimension as determined by CDMS.


	See Note 3.

















7.1.5. CDScan Command Options(cont’d)







	Option

	Description





	-p template

	
	Add a file template string, for compatibility with pre-V3.0 datasets.
	
	cdimport -h describes template strings.











	-q

	Quiet mode.



	-r time_units

	
	Time units of the form units since yyyy-mm-dd hh:mi:ss, where:
	
	units is one of ‘year’, ‘month’, ‘day’, ‘hour’, ‘minute’, ‘second’.











	-s suffix_file

	
	Append a suffix to variable names, depending on the directory containing the data file.
	This can be used to distinguish variables having the same name but
generated by different models or ensemble runs.



	suffix_file is the name of a file describing a mapping between directories and suffixes.


	Each line consists of two blank-separated fields: directory suffix.


	Each file path is compared to the directories in the suffix file.


	If the file path is in that directory or a subdirectory, the corresponding suffix is appended to the variable IDs in the file.


	If more than one such directory is found, the first directory found is used.


	If no match is made, the variable ids are not altered. Regular expressions can be used: see the example in the Notes section.














	-t timeid

	
	ID of the partitioned time dimension.
	
	The default is the name of the time dimension as determined by CDMS.


	See Note 1.











	--time-linear tzero,delta,units[,calendar]

	
	Override the time dimensions(s) with a linear time dimension.
	
	The arguments are comma-separated list:
	

	zero is the initial time point, a floating-point value.


	delta is the time delta, floating-point.


	units are time units as specified in the [-r] option.


	calendar is optional, and is specified as in the [-c] option.


	If omitted, it defaults to the value specified by [-c], otherwise as specified in the file.







Example: --time-linear '0,1,months since 1980,noleap'












	-x xmlfile

	Output file name. By default, output is written to standard output.






Notes:


	Files can be in netCDF, GrADS/GRIB, HDF, or DRS format, and can be listed in any order. Most commonly, the files are the result of a single experiment, and the ‘partitioned’ dimension is time. The time dimension of a variable is the coordinate variable having a name that starts with ‘time’ or having an attribute axis=’T’. If this is not the case, specify the time dimension with the -t option. The time dimension should be in the form supported by cdtime. If this is not the case (or to override them) use the -r option.


	By default, the time values are listed explicitly in the output XML.  This can cause a problem if the time dimension is very long, say for 6-hourly data. To handle this the form cdscan -i delta <files> may be used. This generates a compact time representation of the form <start, length, delta>. An exception is raised if the time dimension for a given file is not linear.


	Another form of the command is cdscan -l lev1,lev2,..,levn <files>. This asserts that the dataset is partitioned in both time and vertical level dimensions. The level dimension of a variable is the dimension having a name that starts with “lev”, or having an attribute “axis=Z”. If this is not the case, set the level name with the -m option.





	
	Adding or modifying attributes with the -e option:
	
	time.units = “days since 1979-1-1”










	sets the units of all variables/axes to “days since 1979-1-1”. Note that since this is done before any other
processing is done, it allows overriding of non-COARDS time units.



	.newattr=newvalue









	Set the global file attribute ‘newattr’ to ‘newvalue’.


	The [--time-linear] option overrides the time values in the file(s). The resulting dimension does
not have any gaps. In contrast, the [-i], [-r] options use the specified time units (from [-r]),
and calendar from [-c] if specified, to convert the file times to the new units. The resulting linear
dimension may have gaps.



	In either case, the files are ordered by the time values in the files.


	The [--time-linear] option should be used with caution, as it is applied to all the time dimensions found.














7.1.6. Examples


	cdscan -c noleap -d test -x test.xml [uv]*.nc


	cdscan -d pcmdi_6h -i 0.25 -r ‘days since 1979-1-1’ 6h.ctl







7.1.7. File Formats

Data may be represented in a variety of self-describing binary file
formats, including


	netCDF, the Unidata Network Common Data Format


	HDF, the NCSA Hierarchical Data Format


	GrADS/GRIB, WMO GRIB plus a GrADS control file (.ctl) The first
non-comment line of the control file must be a dset specification.


	DRS, the PCMDI legacy format.







7.1.8. Name Aliasing

A problem can occur if variables in different files are defined on
different grids. What if the axis names are the same? CDMS requires that
within a dataset, axis and variable IDs (names) be unique. What should
the longitude axes be named in CDMS to ensure uniqueness? The answer is
to allow CDMS IDs to differ from file names.

If a variable or axis has a CDMS ID which differs from its name in the
file, it is said to have an alias. The actual name of the object in the
file is stored in the attribute name_in_file. cdscan uses this
mechanism (with the -a and s options) to resolve name conflicts;
a new axis or variable ID is generated, and the name_in_file is set
to the axis name in the file.

Name aliases also can be used to enforce naming standards. For data
received from an outside organization, variable names may not be
recognized by existing applications. Often it is simpler and safer to
add an alias to the metafile rather than rewrite the data
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8. APPENDIX A


8.1. CDMS Classes

Figure 1, “CDMS Classes”, illustrates the class inheritance
structure of CDMS. The classes may be categorized as abstract or
concrete. Only concrete classes are meant to be used directly. In
contrast an abstract class defines the common interface of its
subclasses. For example, the class AbstractAxis2D defines the common
interface for two-dimensional coordinate axes. It has concrete
subclasses DatasetAxis2D, FileAxis2D, and TransientAxis2D, which are
used in applications. Abstract classes are denoted in italics.

For many abstract classes there are three ‘flavors’ of subclass:
dataset, file, and transient. Dataset-related objects are thought of as
being contained in datasets in the sense that operations on those
objects result in I/O operations on the corresponding dataset. The same
is true of file-related objects. Objects in datasets and files are
examples of persistent objects, whose state persists after the
application exits. On the other hand, transient objects live in memory
and are not persistent.

In general the concrete subclasses closely mirror the interface of the
abstract parent class. For this reason this document defines the
interfaces of the abstract classes, and only discusses a concrete class
in the few cases where the interface has been extended. This allows
applications to treat the behavior of, say a dataset axis and file axis,
as identical.


[image: ]


FIGURE 1. CDMS Classes






9. APPENDIX B


9.1. Quick Start (Cheat Sheet)


[image: cheat sheet]


cdms quick start




9.2. VCS Quick Reference (Cheat Sheet)


[image: VCS Cheat Sheet]





9.3. Release Notes


9.3.1. Release 4.0

CDMS version 4.0 adds support for nonrectangular grids:


	
	The following grid classes were added:
	
	AbstractHorizontalGrid


	AbstractCurve-Grid


	AbstractGenericGrid


	DatasetCurveGrid


	FileCurveGrid


	TransientCurve-Grid


	DatasetGenericGrid


	FileGenericGrid


	TransientGenericGrid.










	
	The following axis classes were added:
	
	AbstractCoordinateAxis


	AbstractAuxAxis1D


	AbstractAxis2D


	DatasetAuxAxis1D


	FileAuxAxis1D,


	TransientAuxAxis1D


	DatasetAxis2D


	FileAxis2D


	TransientAxis2D.










	The getMesh and clone methods were added for grids.


	An interface to the SCRIP package was added.







9.3.2. Release 3.0 Overview

CDMS version 3.0 is a significant enhancement of previous versions. The
major changes were:


	CDAT/CDMS was integrated with the Numpyal Python masked array
class MV2.MaskedVariable. The MV submodule was added as a wrapper
around MV.


	Methods that read data, such as subRegion, subSlice, and the slice
operations, return instances of class TransientVariable. The plot and
regrid modules were modified to handle masked array input. The
specifiers time=…, latitude=…, etc. were added to the I/O
routines.


	The class TransientVariable was added.


	A number of new functions were added, notably subRegion and subSlice,
which return instances of TransientVariable.


	When a masked array is returned from a method, it is “squeezed”:
singleton dimensions are removed. In contrast, transient variables
are not squeezed. I/O functions have a squeeze option. The method
setAutoReshapeMode was removed.


	Internal attributes are handled in the InternalAttributes class. This
allows CDMS classes to be subclassed more readily.


	The class Variable was renamed DatasetVariable.


	The cu module was emulated in cdms. cu and cdms methods can be mixed.


	The code was modularized, so that Python, CDMS, and Numpyal Python
can be built and installed separately. This significantly enhances
the portability of the code.







9.3.3. Details


9.3.3.1. AbstractVariable


	The functions getRegion, getSlice, getValue, and the slice operators
all return an instance of MV, a masked array. Singleton dimensions
are squeezed.


	The functions subRegion and subSlice return an instance of
TransientVariable. Singleton dimensions are not squeezed.


	The xxSlice and xxRegion functions have keywords time, level,
latitude, and longitude.


	The input functions have the keyword squeeze.


	AbstractVariable inherits from class Slab. The following functions
previously available in module cu are Slab methods:



	getattribute


	setattribute


	listdimattributes


	getdimattribute


	listall, and info









	AbstractVariable implements arithmetic functions, astype.


	The write function was added.







9.3.3.2. AbstractAxis


	subaxis was renamed subAxis for consistency.


	Generalized wraparound was implemented, to handle multiple cycles,
reversing, and negative strides. By default, coordinate intervals are
closed. The intersection options ‘n’,’e’,’b’,and ‘s’ were added to
the interval indicator - see mapIntervalExt.







9.3.3.3. AbstractDatabase


	The function open is synonymous with openDataset.







9.3.3.4. Dataset


	The function open is synonymous with openDataset.







9.3.3.5. Cdms Module


	
	The following functions were added:
	
	asVariable


	isVariable


	createVariable










	The function setAutoReshapeMode was removed. It is replaced by the
squeeze option for all I/O functions.







9.3.3.6. CdmsFile


	The function createVariable has a keyword fill_value. The datatype
may be a Numpy/MV typecode.


	The function write was added.







9.3.3.7. CDMSError


	All errors are an instance of the class CDMSError.







9.3.3.8. AbstractRectGrid


	The function createGaussianGrid was added.







9.3.3.9. InternalAttributes


	The class InternalAttributes was added.


	It has methods:


	add_internal_attribute


	is_internal_attribute


	replace_external_attributes











9.3.3.10. TransientVariable


	The class TransientVariable was added. It inherits from both
AbstractVariable and MV.


	The cdms module function createVariable returns a transient variable.


	This class does not implement the functions getPaths or getTemplate.







9.3.3.11. MV


	The MV submodule of cdms was added.













10. APPENDIX C


10.1. Module cu

The cu module is the original CDAT I/O interface. As of version 3
it is emulated in the cdms module. It is maintained for backward
compatibility.

The cu classes are Slab, corresponding to TransientVariable
in CDMS, and cuDataset, corresponding to Dataset in CDMS.




10.2. Slab


10.2.1. Table Slab Methods








	Type

	Method

	Definition





	Various

	getdimattribute(dim, field)

	
	Get the value of a dimension attribute.
	
	dim is the dimension number, an integer in the range 0..rank- 1.


	field is a string, one of:  ‘name’, ‘values’, ‘length’, ‘units’, ‘weights’, ‘bounds’.











	Various

	getattribute(name)

	
	Get the value of an attribute.
	

	name is the string name of the attribute.








	The following special names can always be used:
	
	filename, comments, grid_name, grid_type, time_statistic, long_name, units.















	None

	info(flag=None, device=sys.stdout)

	
	Print slab information.
	
	If flag is nonzero, dimension values, weights, and bounds are also printed.  Output is sent to device.











	List

	listall(all=None)

	
	Print slab information.
	
	If all is nonzero, dimension values, weights, and bounds are also printed.











	List

	listdimattributes(dim, field)

	
	List dimension attributes.  Returns a list of string
	attribute names which can be input to
getdimattribute.



	dim is the dimension number, an integer in the range 0..rank-1.


	field is a string, one of: ‘name’, ‘values’, ‘length’, ‘units’, ‘weights’, ‘bounds’.














	None

	setattribute(name, value)

	
	Set an attribute.
	
	name is the string name of the attribute.


	value is the value of the attribute.



















10.3. cuDataset


10.3.1. Table cuDataset Methods








	Type

	Method

	Definition





	None

	cleardefault()

	Clear the default variable name.



	None

	default_variable(vname)

	
	Set the default variable name.
	
	vname is the string variable name.











	Array

	dimensionarray(dname, vname=None)

	
	Values of the axis named dname.
	
	dname1 is the string axis name.


	vname is the string variable name.




Note: The default is the variable name set by default_variable.








	Axis

	dimensionobject(dname, vname=None)

	
	Get an axis. dname is the string name of an axis.
	
	vname is a string variable name.




Note: The default is the variable name set by default_variable.








	Various

	getattribute (vname, attribute)

	
	Get an attribute value.
	
	vname is a string variable name.


	attribute is the string attribute name.











	String

	getdimensionunits (dname,vname=None)

	
	Get the units for the given dimension.
	
	dname is the string name of an axis.


	vname is a string variable name.




Note: The default is the variable name set by default_variable.








	Various

	getglobal (attribute)

	
	Get the value of the global attribute.
	
	attribute is the string attribute name.

















10.3.2. Table cuDataset Methods(cont’d)








	Type

	Method

	Definition





	Variable

	getslab (vname, \*args)

	
	Read data for a variable.
	
	vname is the string name of the variable.


	args is an argument list corresponding to the dimensions of the variable.





	Arguments for each dimension can be:
	
	‘:’ or None – select the entire dimension


	Ellipsis – select entire dimensions between the ones given.


	a pair of successive arguments giving an interval in world coordinates.


	a CDMS-style tuple of world coordinates e.g. (start, stop, ‘cc’)















	List

	listall (vname=None, all=None)

	
	Get info about data from the file.
	
	vname is the string name of the variable.




Note: If all is non-zero, dimension values, weights, and bounds are returned as well








	List

	listattribute (vname=None )

	
	Return a list of attribute names.
	
	vname is the name of the variable.




Note: The default is the variable name set by default_variable.








	List

	listdimension (vname=None)

	
	Return a list of the dimension names associated with
	
	a variable.
	
	vname is the name of the variable.




Note: The default is the variable name set by default_variable.












	List

	listglobal ()

	Return a list of the global attribute names.



	List

	listvariable ()

	Return a list of the variables in the file.









10.3.3. Table cuDataset Methods(cont’d)








	Type

	Method

	Definition





	None

	showall (vname=None, all=None, device=sys.stdout)

	
	Print a description of the variable.
	
	vname is the string name of the variable.




Note: If all is non-zero, dimension values, weights, and bounds are returned as well. Output is sent to device.








	None

	showattribute (vname=None, device=sys.stdout)

	
	Print the attributes of a variable.
	
	vname is the string name of the variable.




Note: Output is sent to device.








	None

	showdimension (vname=None, device=sys.stdout)

	
	Print the dimension names associated with a variable.
	
	vname is the string name of the variable.




Note: Output is sent to device.








	None

	showglobal (device=sys.stdout)

	Print the global file attributes. Output is sent to device.



	None

	showvariable (device=sys.stdout)

	Print the list of variables in the file.
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11. CDMS Sample Dataset


11.1. THREDDS Data Server (TDS)


	https://aims3.llnl.gov/thredds/catalog/esgcet/254/CDAT-sample.v1.html







11.2. Direct https donwload


	https://cdat.llnl.gov/cdat/sample_data/161122_RobertPincus_multiple_input4MIPs_radiation_RFMIP_UColorado-RFMIP-20161122_none.nc


	https://cdat.llnl.gov/cdat/sample_data/20160520.A_WCYCL1850.ne30_oEC.edison.alpha6_01_ANN_climo_Q.nc


	https://cdat.llnl.gov/cdat/sample_data/area_weights.nc


	https://cdat.llnl.gov/cdat/sample_data/BlueMarble.ppm


	https://cdat.llnl.gov/cdat/sample_data/CCTM_ACONC.D1.001


	https://cdat.llnl.gov/cdat/sample_data/CCTM_ACONC.D1.002


	https://cdat.llnl.gov/cdat/sample_data/CCTM_ACONC.D1.003


	https://cdat.llnl.gov/cdat/sample_data/CCTM_ACONC.D1.004


	https://cdat.llnl.gov/cdat/sample_data/CCTM_ACONC.D1.005


	https://cdat.llnl.gov/cdat/sample_data/CCTM_CONC.D1.001


	https://cdat.llnl.gov/cdat/sample_data/cdtest10.xml


	https://cdat.llnl.gov/cdat/sample_data/cdtest13.xml


	https://cdat.llnl.gov/cdat/sample_data/cdtest14.xml


	https://cdat.llnl.gov/cdat/sample_data/clt2.nc


	https://cdat.llnl.gov/cdat/sample_data/clt.nc


	https://cdat.llnl.gov/cdat/sample_data/dar.meteo.mod.cam3.era.v31.h0.l3.nrstpt.cp.2000070100.2000080100.tau.12.36.nc


	https://cdat.llnl.gov/cdat/sample_data/dvtest1.dat


	https://cdat.llnl.gov/cdat/sample_data/dvtest1.dic


	https://cdat.llnl.gov/cdat/sample_data/era15_tas_sample.nc


	https://cdat.llnl.gov/cdat/sample_data/era40_sst_sample.nc


	https://cdat.llnl.gov/cdat/sample_data/era40_tas_sample.nc


	https://cdat.llnl.gov/cdat/sample_data/genutil_statistics.nc


	https://cdat.llnl.gov/cdat/sample_data/geo.1deg.ctl


	https://cdat.llnl.gov/cdat/sample_data/geo.1deg.gmp


	https://cdat.llnl.gov/cdat/sample_data/geo.1deg.grb


	https://cdat.llnl.gov/cdat/sample_data/geos5-sample.nc


	https://cdat.llnl.gov/cdat/sample_data/gfs.globl.b20121028_00z.e20121102_00z.ctl


	https://cdat.llnl.gov/cdat/sample_data/gfs.globl.b20121028_00z.e20121102_00z.data


	https://cdat.llnl.gov/cdat/sample_data/GPCP_ANN_climo.nc


	https://cdat.llnl.gov/cdat/sample_data/gpcp_cdr_v23rB1_y2016_m08.nc


	https://cdat.llnl.gov/cdat/sample_data/GRIDCRO2D_D1.001


	https://cdat.llnl.gov/cdat/sample_data/hadcrut2_sample.nc


	https://cdat.llnl.gov/cdat/sample_data/junk.nc


	https://cdat.llnl.gov/cdat/sample_data/MERRA_ANN_climo_SHUM.nc


	https://cdat.llnl.gov/cdat/sample_data/meshfill.nc


	https://cdat.llnl.gov/cdat/sample_data/model_ANN_climo.nc


	https://cdat.llnl.gov/cdat/sample_data/navy_land.nc


	https://cdat.llnl.gov/cdat/sample_data/netcdf4_compressed_example.nc


	https://cdat.llnl.gov/cdat/sample_data/obs_timeseries.nc


	https://cdat.llnl.gov/cdat/sample_data/prcp_1951.nc


	https://cdat.llnl.gov/cdat/sample_data/psl_6h.nc


	https://cdat.llnl.gov/cdat/sample_data/ps.wrap.test.0E.nc


	https://cdat.llnl.gov/cdat/sample_data/ps.wrap.test.180E.nc


	https://cdat.llnl.gov/cdat/sample_data/ps.wrap.test.180W.nc


	https://cdat.llnl.gov/cdat/sample_data/ps.wrap.test.60E.nc


	https://cdat.llnl.gov/cdat/sample_data/readonly.nc


	https://cdat.llnl.gov/cdat/sample_data/remap_grid_POP43.nc


	https://cdat.llnl.gov/cdat/sample_data/remap_grid_T42.nc


	https://cdat.llnl.gov/cdat/sample_data/rlut_CERES_000001-000012_ac.nc


	https://cdat.llnl.gov/cdat/sample_data/rmp_C02562_to_T42_conserv.nc


	https://cdat.llnl.gov/cdat/sample_data/rmp_POP43_to_T42_conserv.nc


	https://cdat.llnl.gov/cdat/sample_data/rmp_T42_to_C02562_conserv.nc


	https://cdat.llnl.gov/cdat/sample_data/rmp_T42_to_POP43_conserv.nc


	https://cdat.llnl.gov/cdat/sample_data/sampleCurveGrid4.nc


	https://cdat.llnl.gov/cdat/sample_data/sampleGenGrid3.nc


	https://cdat.llnl.gov/cdat/sample_data/sample.nc


	https://cdat.llnl.gov/cdat/sample_data/sample_polar.nc


	https://cdat.llnl.gov/cdat/sample_data/sftbyrgn.nc


	https://cdat.llnl.gov/cdat/sample_data/sftlf_10x10.nc


	https://cdat.llnl.gov/cdat/sample_data/sftlf_ccsr.nc


	https://cdat.llnl.gov/cdat/sample_data/sftlf_dnm.nc


	https://cdat.llnl.gov/cdat/sample_data/sftlf_visus.nc


	https://cdat.llnl.gov/cdat/sample_data/so_Omon_ACCESS1-0_historical_r1i1p1_185001-185412_2timesteps.nc


	https://cdat.llnl.gov/cdat/sample_data/so_Omon_GISS-E2-R_historicalNat_r5i1p1_185001-187512_2timesteps.nc


	https://cdat.llnl.gov/cdat/sample_data/so_Omon_HadGEM2-CC_historical_r1i1p1_185912-186911_2timesteps.nc


	https://cdat.llnl.gov/cdat/sample_data/so_Omon_MPI-ESM-LR_1pctCO2_r1i1p1_185001-185912_2timesteps.nc


	https://cdat.llnl.gov/cdat/sample_data/stereographic.nc


	https://cdat.llnl.gov/cdat/sample_data/swan.four.nc


	https://cdat.llnl.gov/cdat/sample_data/ta_300_850_PCM_O_mm_xy_wa_r0000_0000.dat


	https://cdat.llnl.gov/cdat/sample_data/ta_300_850_PCM_O_mm_xy_wa_r0000_0000.dic


	https://cdat.llnl.gov/cdat/sample_data/ta_ncep_87-6-88-4.nc


	https://cdat.llnl.gov/cdat/sample_data/tas_6h.nc


	https://cdat.llnl.gov/cdat/sample_data/tas_ccsr-95a_1979.01-1979.12.nc


	https://cdat.llnl.gov/cdat/sample_data/tas_ccsr-95a_1980.01-1980.12.nc


	https://cdat.llnl.gov/cdat/sample_data/tas_ccsr-95a_1981.01-1981.12.nc


	https://cdat.llnl.gov/cdat/sample_data/tas_ccsr-95a_1982.01-1982.12.nc


	https://cdat.llnl.gov/cdat/sample_data/tas_ccsr-95a_1983.01-1983.12.nc


	https://cdat.llnl.gov/cdat/sample_data/tas_ccsr-95a_1984.01-1984.12.nc


	https://cdat.llnl.gov/cdat/sample_data/tas_ccsr-95a.xml


	https://cdat.llnl.gov/cdat/sample_data/tas_cru_1979.nc


	https://cdat.llnl.gov/cdat/sample_data/tas_dnm-95a_1979.01-1979.12.nc


	https://cdat.llnl.gov/cdat/sample_data/tas_dnm-95a_1980.01-1980.12.nc


	https://cdat.llnl.gov/cdat/sample_data/tas_dnm-95a_1981.01-1981.12.nc


	https://cdat.llnl.gov/cdat/sample_data/tas_dnm-95a_1982.01-1982.12.nc


	https://cdat.llnl.gov/cdat/sample_data/tas_dnm-95a_1983.01-1983.12.nc


	https://cdat.llnl.gov/cdat/sample_data/tas_dnm-95a_1984.01-1984.12.nc


	https://cdat.llnl.gov/cdat/sample_data/tas_dnm-95a.xml


	https://cdat.llnl.gov/cdat/sample_data/tas_ecm_1979.nc


	https://cdat.llnl.gov/cdat/sample_data/tas_gavg_rnl_ecm.nc


	https://cdat.llnl.gov/cdat/sample_data/tas_GFDL-ESM2G_Amon_historical_r1i1p1_198501-200512-clim.nc


	https://cdat.llnl.gov/cdat/sample_data/tas_mo_clim.nc


	https://cdat.llnl.gov/cdat/sample_data/tas_mo.nc


	https://cdat.llnl.gov/cdat/sample_data/tas_ukmo_con.nc


	https://cdat.llnl.gov/cdat/sample_data/taylor.nc


	https://cdat.llnl.gov/cdat/sample_data/tdata.hdf


	https://cdat.llnl.gov/cdat/sample_data/test.2.bin


	https://cdat.llnl.gov/cdat/sample_data/test_anim.nc


	https://cdat.llnl.gov/cdat/sample_data/test.bin


	https://cdat.llnl.gov/cdat/sample_data/test.cdms


	https://cdat.llnl.gov/cdat/sample_data/test_col.asc


	https://cdat.llnl.gov/cdat/sample_data/testgrib2.ctl


	https://cdat.llnl.gov/cdat/sample_data/testgrib2.grib2


	https://cdat.llnl.gov/cdat/sample_data/testgrib2.idx


	https://cdat.llnl.gov/cdat/sample_data/test_mesa_leak.nc


	https://cdat.llnl.gov/cdat/sample_data/testpp.pp


	https://cdat.llnl.gov/cdat/sample_data/test.xml


	https://cdat.llnl.gov/cdat/sample_data/thermo.nc


	https://cdat.llnl.gov/cdat/sample_data/th_yr.nc


	https://cdat.llnl.gov/cdat/sample_data/ts_da.nc


	https://cdat.llnl.gov/cdat/sample_data/u_2000.nc


	https://cdat.llnl.gov/cdat/sample_data/u_2001.nc


	https://cdat.llnl.gov/cdat/sample_data/u_2002.nc


	https://cdat.llnl.gov/cdat/sample_data/v_2000.nc


	https://cdat.llnl.gov/cdat/sample_data/v_2001.nc


	https://cdat.llnl.gov/cdat/sample_data/v_2002.nc


	https://cdat.llnl.gov/cdat/sample_data/vertical.nc


	https://cdat.llnl.gov/cdat/sample_data/vmro3_input4MIPs_ozone_DAMIP_CCMI-hist-stratO3-1-0_gr_185001_nco.nc


	https://cdat.llnl.gov/cdat/sample_data/wk_data.nc


	https://cdat.llnl.gov/cdat/sample_data/wk_results.nc


	https://cdat.llnl.gov/cdat/sample_data/wspd.coads.nc


	https://cdat.llnl.gov/cdat/sample_data/wspd.nc


	https://cdat.llnl.gov/cdat/sample_data/xieArkin-T42.nc
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12. API


12.1. Classes







	Type

	Constructor





	avariable

	CDMS Variable objects, abstract interface



	axis

	CDMS Axis objects



	fvariable

	CDMS File-based variables.



	bindex

	Bin index for non-rectilinear grids



	cache

	CDMS cache management and file movement objects



	variable

	DatasetVariable: Dataset-based variables



	cdurllib

	Customized URLopener



	cdurlparse

	Parse (absolute and relative) URLs.



	cudsinterface

	Emulation of old cu package



	database

	CDMS database objects



	dataset

	CDMS dataset and file objects



	forecast

	CDMS Forecast



	gengrid

	CDMS Generic Grids



	grid

	CDMS Grid objects



	hgrid

	CDMS HorizontalGrid objects



	MV2

	CDMS Variable objects, MaskedArray interface



	selectors

	Classes to support easy selection of climate data



	tvariable

	TransientVariable (created by createVariable) is a child of both AbstractVariable and the masked array class.



	slabinterface

	Read part of the old cu slab interface implemented over CDMS









12.2. Regridder







	Type

	Constructor





	horizontal

	Create a horizontal regridder



	esmf

	Regrid source grid data to destination grid data using ESMF



	crossSection

	


	mvESMFRegrid

	


	mvGenericRegrid

	


	pressure

	


	scrip
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        	(FileVariable method)


        	(TransientVariable method)
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        	(AbstractVariable method)
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      	_flatten() (in module cdms2.hgrid)


      	_get_data() (TransientVariable method)


      	_get_flat() (TransientVariable method)


      	_get_mask() (TransientVariable method)
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        	(in module cdms2.axis)


      


      	axisMatchIndex() (in module cdms2.avariable)
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      	axisTake() (in module MV2)


  





B


  	
      	BaseWriter (class in cdms2.mvBaseWriter)


  

  	
      	bindexHorizontalGrid() (in module cdms2.bindex)


  





C


  	
      	cdms2.cdmsobj (module), [1]
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        	(TransientCurveGrid method)


        	(TransientRectGrid method)


        	(TransientVariable method)


        	(TransientVirtualAxis method)


      


      	searchPattern() (AbstractAxis method)

      
        	(AbstractCurveGrid method)


        	(AbstractDatabase method)


        	(AbstractGrid method)


        	(AbstractHorizontalGrid method)


        	(AbstractRectGrid method)


        	(AbstractVariable method)


        	(Axis method)


        	(CdmsFile method)


        	(DatasetVariable method)


        	(FileAxis method)


        	(FileRectGrid method)


        	(FileVariable method)


        	(FileVirtualAxis method)


        	(LDAPDatabase method)


        	(TransientAxis method)


        	(TransientCurveGrid method)


        	(TransientRectGrid method)


        	(TransientVariable method)


        	(TransientVirtualAxis method)


      


      	searchPredicate() (AbstractAxis method)

      
        	(AbstractCurveGrid method)


        	(AbstractDatabase method)


        	(AbstractGrid method)


        	(AbstractHorizontalGrid method)


        	(AbstractRectGrid method)


        	(AbstractSearchResult method)


        	(AbstractVariable method)


        	(Axis method)


        	(CdmsFile method)


        	(DatasetVariable method)


        	(FileAxis method)


        	(FileRectGrid method)


        	(FileVariable method)


        	(FileVirtualAxis method)


        	(LDAPDatabase method)


        	(LDAPSearchResult method)


        	(TransientAxis method)


        	(TransientCurveGrid method)


        	(TransientRectGrid method)


        	(TransientVariable method)


        	(TransientVirtualAxis method)


      


      	section() (in module regrid2.crossSection)


      	sectionmask() (in module regrid2.crossSection)


      	select() (AbstractVariable method)

      
        	(DatasetVariable method)


        	(FileVariable method)


        	(TransientVariable method)


      


      	sendmsg() (in module regrid2.crossSection)

      
        	(in module regrid2.pressure)


      


      	set_default_fill_value() (in module MV2)


      	set_fill_value() (in module MV2)

      
        	(TransientVariable method)


      


      	set_print_limit() (in module MV2)


      	set_printoptions() (in module MV2)


      	setattribute() (AbstractVariable method)

      
        	(DatasetVariable method)


        	(FileVariable method)


        	(Slab method)


        	(TransientVariable method)


      


      	setAutoBounds() (in module cdms2.axis)


      	setAxis() (TransientVariable method)


      	setAxisList() (TransientVariable method)


      	setBounds() (FileRectGrid method)

      
        	(TransientRectGrid method)


        	(TransientVirtualAxis method)


      


      	setCellAreas() (EsmfStructGrid method)


      	setCells() (EsmfUnstructGrid method)


      	setClassifyGrids() (in module cdms2.grid)


      	setCompressionWarnings() (in module cdms2.dataset)


      	setCoords() (ESMFRegrid method)

      
        	(EsmfStructGrid method)


      


      	setdimattribute() (TransientVariable method)


      	setGrid() (AbstractVariable method)


      	setLocalData() (EsmfStructField method)


  

  	
      	setMask() (AbstractCurveGrid method)

      
        	(AbstractHorizontalGrid method)


        	(AbstractRectGrid method)


        	(EsmfStructGrid method)


        	(FileRectGrid method)


        	(TransientCurveGrid method)


        	(TransientRectGrid method)


      


      	setMaskFromGridMask() (TransientVariable method)


      	setMissing() (AbstractVariable method)

      
        	(DatasetVariable method)


        	(FileVariable method)


        	(TransientVariable method)


      


      	setMPIComm() (TransientVariable method)


      	setNetcdf4Flag() (in module cdms2.dataset)


      	setNetcdfClassicFlag() (in module cdms2.dataset)


      	setNetcdfDeflateFlag() (in module cdms2.dataset)


      	setNetcdfDeflateLevelFlag() (in module cdms2.dataset)


      	setNetcdfShuffleFlag() (in module cdms2.dataset)


      	setNetcdfUseNCSwitchModeFlag() (in module cdms2.dataset)


      	setNetcdfUseParallelFlag() (in module cdms2.dataset)


      	setNodes() (EsmfUnstructGrid method)


      	setNumericCompatibility() (in module cdms2.avariable)


      	setRegionSpecs() (in module cdms2.grid)


      	setTileIndex() (TransientVariable method)


      	setType() (AbstractRectGrid method)

      
        	(FileRectGrid method)


        	(TransientRectGrid method)


      


      	shape() (in module MV2)


      	showall() (CdmsFile method)

      
        	(Dataset method)


        	(cuDataset method)


      


      	showattribute() (CdmsFile method)

      
        	(Dataset method)


        	(cuDataset method)


      


      	showdim() (AbstractVariable method)

      
        	(DatasetVariable method)


        	(FileVariable method)


        	(Slab method)


        	(TransientVariable method)


      


      	showdimension() (CdmsFile method)

      
        	(Dataset method)


        	(cuDataset method)


      


      	showglobal() (CdmsFile method)

      
        	(Dataset method)


        	(cuDataset method)


      


      	showvariable() (CdmsFile method)

      
        	(Dataset method)


        	(cuDataset method)


      


      	shrink_mask() (TransientVariable method)


      	size() (AbstractCurveGrid method)

      
        	(AbstractGrid method)


        	(AbstractHorizontalGrid method)


        	(DatasetVariable method)


        	(FileVariable method)


        	(TransientCurveGrid method)


        	(in module MV2)


      


      	sliceIntersect() (in module cdms2.variable)


      	slicePartition() (in module cdms2.variable)


      	soften_mask() (TransientVariable method)


      	sort() (in module MV2)

      
        	(TransientVariable method)


      


      	specs2slices() (AbstractVariable method)

      
        	(DatasetVariable method)


        	(FileVariable method)


        	(TransientVariable method)


      


      	splitSlice() (in module cdms2.avariable)

      
        	(in module cdms2.axis)


      


      	splitSliceExt() (in module cdms2.avariable)

      
        	(in module cdms2.axis)


      


      	squeeze() (AbstractVariable method)

      
        	(in module MV2)


      


      	std() (TransientVariable method)


      	subAxis() (AbstractAxis method), [1]

      
        	(Axis method), [1]


        	(FileAxis method), [1]


        	(FileVirtualAxis method), [1]


        	(TransientAxis method), [1]


        	(TransientVirtualAxis method), [1]


      


      	subGrid() (AbstractRectGrid method)

      
        	(FileRectGrid method)


        	(TransientRectGrid method)


      


      	subGridRegion() (AbstractCurveGrid method)

      
        	(AbstractHorizontalGrid method)


        	(AbstractRectGrid method)


        	(FileRectGrid method)


        	(TransientCurveGrid method)


        	(TransientRectGrid method)


      


      	subRegion() (AbstractVariable method)


      	subSlice() (AbstractCurveGrid method)

      
        	(AbstractGrid method)


        	(AbstractHorizontalGrid method)


        	(AbstractRectGrid method)


        	(AbstractVariable method)


        	(FileRectGrid method)


        	(TransientCurveGrid method)


        	(TransientRectGrid method)


      


      	sum() (in module MV2)

      
        	(TransientVariable method)


      


      	swapaxes() (TransientVariable method)


      	sync() (CdmsFile method)


  





T


  	
      	take() (in module cdms2.axis)

      
        	(TransientVariable method)


        	(in module MV2)


      


      	test() (in module cdms2.cdurlparse)


      	time_interval_to_list() (forecasts method)


      	timeindex() (in module cdms2.cdscan)

      
        	(in module cdms2.variable)


      


      	timestamp() (in module cdms2.cdscan)


      	tobytes() (TransientVariable method)


      	toCurveGrid() (AbstractCurveGrid method)

      
        	(AbstractRectGrid method)


        	(FileRectGrid method)


        	(TransientCurveGrid method)


        	(TransientRectGrid method)


      


      	tofile() (TransientVariable method)


      	toflex() (TransientVariable method)


      	toGenericGrid() (AbstractCurveGrid method)

      
        	(AbstractRectGrid method)


        	(FileRectGrid method)


        	(TransientCurveGrid method)


        	(TransientRectGrid method)


      


  

  	
      	tolist() (TransientVariable method)


      	torecords() (TransientVariable method)


      	toRelativeTime() (AbstractAxis method)

      
        	(Axis method)


        	(FileAxis method)


        	(FileVirtualAxis method)


        	(TransientAxis method)


        	(TransientVirtualAxis method)


      


      	tostring() (TransientVariable method)


      	toVisit() (TransientVariable method)


      	toVTK() (EsmfUnstructGrid method)


      	trace() (TransientVariable method)


      	transpose() (AbstractRectGrid method)

      
        	(FileRectGrid method)


        	(TransientRectGrid method)


        	(TransientVariable method)


        	(in module MV2)


      


      	two_times_from_one() (in module cdms2.forecast)


      	typecode() (AbstractVariable method)

      
        	(FileVariable method)


      


  





U


  	
      	unshare_mask() (TransientVariable method)


      	urldefrag() (in module cdms2.cdurlparse)


      	urljoin() (in module cdms2.cdurlparse)


      	urlparse() (in module cdms2.cdurlparse)

      
        	(in module cdms2.dataset)


      


  

  	
      	urlunparse() (in module cdms2.cdurlparse)

      
        	(in module cdms2.dataset)


      


      	useKeys() (in module cdms2.cdscan)


      	useNetcdf3() (in module cdms2.dataset)


  





V


  	
      	validateAttrs() (in module cdms2.cdscan)


  

  	
      	var() (TransientVariable method)


      	view() (TransientVariable method)


  





W


  	
      	where() (in module MV2)


      	write() (BaseWriter method)

      
        	(CdmsFile method)


      


      	write_gridspec() (AbstractCurveGrid method)

      
        	(TransientCurveGrid method)


      


      	write_it_yourself() (CdmsFile method)


      	writeg() (AbstractCurveGrid method)

      
        	(TransientCurveGrid method)


      


      	writeScrip() (AbstractCurveGrid method)

      
        	(AbstractGrid method)


        	(AbstractHorizontalGrid method)


        	(AbstractRectGrid method)


        	(FileRectGrid method)


        	(TransientCurveGrid method)


        	(TransientRectGrid method)


      


  

  	
      	writeScripGrid() (in module cdms2.grid)


      	writeToFile() (AbstractCurveGrid method)

      
        	(AbstractGrid method)


        	(AbstractHorizontalGrid method)


        	(AbstractRectGrid method)


        	(FileRectGrid method)


        	(TransientCurveGrid method)


        	(TransientRectGrid method)


      


  





Z


  	
      	zeros() (in module MV2)
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	allclose(a, b[, masked_equal, rtol, atol])

	Returns True if two arrays are element-wise equal within a tolerance.



	allequal(a, b[, fill_value])

	Return True if all entries of a and b are equal, using fill_value as a truth value where either or both are masked.



	arange(start[, stop, step, typecode, axis, …])

	Just like range() except it returns a variable whose type can be specfied by the keyword argument typecode.



	argsort(x[, axis, fill_value])

	Treating masked values as if they have the value fill_value, return sort indices for sorting along given axis.



	arrayrange(start[, stop, step, typecode, …])

	Just like range() except it returns a variable whose type can be specfied by the keyword argument typecode.



	asarray(data[, typecode, dtype, dtype, copy])

	Assarray



	as_masked(data[, dtype, copy, order, mask, …])

	An array class with possibly masked values.



	asVariable(s[, writeable])

	As Variable



	average(a[, axis, weights, returned])

	Return the weighted average of array over the given axis.



	axisAllclose(ax1, ax2[, rtol, atol])

	All close



	axisConcatenate(axes[, id, attributes])

	Concatenate multiple axes including boundaries.



	axisTake(ax, indices)

	Take elements form an array along an axis



	choose(myindices, t)

	Choose



	commonAxes(a, bdom[, omit])

	Helper function for commonDomain.



	commonDomain(a, b[, omit])

	Common Domain



	common_fill_value(a, b)

	Return the common filling value of two masked arrays, if any.



	commonGrid1(a, gb, axes)

	Helper function for commonGrid.



	commonGrid(a, b, axes)

	Common Grid



	compress(a, b)

	



	concatenate(arrays[, axis, axisid, …])

	Concatenate the arrays along the given axis.



	count(a[, axis])

	Count of the non-masked elements in a, or along a certain axis.



	create_mask(newshape[, dtype])

	Return a boolean mask of the given shape, filled with False.



	diagonal(a[, offset, axis1, axis2])

	Diagonal



	dot(a, b[, strict, out])

	Return the dot product of two arrays.



	filled(a[, fill_value])

	Return input as an array with masked data replaced by a fill value.



	fill_value(ar)

	



	fromfunction(f, dimensions)

	Apply f to s to create an array as in numpy.



	getmaskarray(arr)

	Return the mask of a masked array, or full boolean array of False.



	getmask(a)

	Return the mask of a masked array, or nomask.



	getNumericCompatibility()

	



	get_print_limit()

	



	get_printoptions()

	Return the current print options.



	indices(dimensions[, dtype])

	Return an array representing the indices of a grid.



	innerproduct(a, b)

	Inner product of two arrays.



	isarray(x)

	Test whether input is an instance of MaskedArray.



	is_floating(x)

	Is x a scalar float, either python or numpy?



	is_integer(x)

	Is x a scalar integer, either python or numpy?



	isMA(x)

	Test whether input is an instance of MaskedArray.



	isMaskedArray(x)

	Test whether input is an instance of MaskedArray.



	is_masked(x)

	Is x a 0-D masked value?



	isMaskedVariable(x)

	Is x a masked variable, that is, an instance of AbstractVariable?



	is_mask(m)

	Return True if m is a valid, standard mask.



	left_shift(a, n)

	Left shift n bits



	make_mask_none(newshape[, dtype])

	Return a boolean mask of the given shape, filled with False.



	make_mask(m[, copy, shrink, dtype])

	Create a boolean mask from an array.



	masked_array(a[, mask, fill_value, axes, …])

	Masked Array



	masked_equal(x, value)

	masked_equal(x, value) = x masked where x == value For floating point consider masked_values(x, value) instead.



	masked_greater_equal(x, value)

	masked_greater_equal(x, value) = x masked where x >= value



	masked_greater(x, value)

	masked_greater(x, value) = x masked where x > value



	masked_inside(x, v1, v2)

	x with mask of all values of x that are inside [v1,v2]



	masked_less_equal(x, value)

	masked_less_equal(x, value) = x masked where x <= value



	masked_less(x, value)

	masked_less(x, value) = x masked where x < value



	masked_not_equal(x, value)

	masked_not_equal(x, value) = x masked where x != value



	masked_object(data, value[, copy, …])

	Create array masked where exactly data equal to value



	masked_outside(x, v1, v2)

	x with mask of all values of x that are outside [v1,v2]



	masked_values(data, value[, rtol, atol, …])

	Masked Values



	masked_where(condition, x[, copy])

	Marked Where



	mask_or(m1, m2[, copy, shrink])

	Combine two masks with the logical_or operator.



	max(a[, axis])

	Return the maximum along a given axis.



	min(a[, axis])

	Return the minimum along a given axis.



	ones(myshape[, typecode, savespace, axes, …])

	ones(n, typecode=float, savespace=0, axes=None, attributes=None, id=None) = an array of all ones of the given length or shape.



	outerproduct(a,b) = {a[i]*b[j]}, …)

	



	power(a, b[, third])

	a**b



	product(a[, axis, dtype])

	Product of elements along axis.



	putmask(a, mask, values)

	Changes elements of an array based on conditional and input values.



	put(a, indices, values[, mode])

	Set storage-indexed locations to corresponding values.



	rank(obj)

	Return the number of dimensions of an array.



	repeat(a, repeats[, axis])

	repeat elements of a repeats times along axis repeats is a sequence of length a.shape[axis] telling how many times to repeat each element.



	reshape(a, newshape[, axes, attributes, id, …])

	numpy doc:



	resize(a, new_shape)

	Resize



	right_shift(a, n)

	Right shift n bits



	sctype2char(sctype)

	Return the string representation of a scalar dtype.



	set_default_fill_value(value_type, value)

	Set the default fill value for value_type to value.



	set_fill_value(a, fill_value)

	Set the filling value of a, if a is a masked array.



	set_print_limit([limit])

	



	set_printoptions([precision, threshold, …])

	Set printing options.



	shape(obj)

	Return the shape of an array.



	size(obj[, axis])

	Return the number of elements along a given axis.



	sort(a[, axis])

	Sort the array, in-place



	squeeze(x)

	call numpy.squeeze on ndarray and rebuild tvariable.



	sum(a[, axis, fill_value, dtype])

	Sum of elements along a certain axis.



	take(a, myindices[, axis])

	take(a, indices, axis=None) returns selection of items from a.



	transpose(a[, axes])

	transpose(a, axes=None) reorder dimensions per tuple axes



	where(condition, x, y)

	where(condition, x, y) is x where condition is true, y otherwise



	zeros(myshape[, typecode, savespace, axes, …])

	zeros(n, typecode=float, savespace=0, axes=None, attributes=None, id=None) = an array of all zeros of the given length or shape.
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	AbstractVariable.assignValue(data)

	



	AbstractVariable.astype(tc)

	return self as array of given type.



	AbstractVariable.__call__(*args, **kwargs)

	Selection of a subregion using selectors.



	AbstractVariable.createattribute(name, value)

	Create an attribute and set its name to value.



	AbstractVariable.crossSectionRegrid(…[, …])

	Return the variable regridded to new pressure levels and latitudes.



	AbstractVariable.decode(ar)

	Decode compressed data.



	AbstractVariable.deleteattribute(name)

	Delete the named attribute.



	AbstractVariable.dump

	



	AbstractVariable.expertSlice(slicelist)

	



	AbstractVariable.generateGridkey(convention, …)

	Determine if the variable is gridded.



	AbstractVariable.generateRectGridkey(lat, lon)

	Determine if the variable is gridded, rectilinear.



	AbstractVariable.getattribute(name)

	Get the attribute name.



	AbstractVariable.getAxisIds()

	Get a list of axis identifiers.



	AbstractVariable.getAxisIndex(axis_spec)

	Get the index of the axis specificed by axis_spec.



	AbstractVariable.getAxisListIndex([axes, …])

	Get Axis List Index



	AbstractVariable.getAxisList([axes, omit, order])

	Get the list of axis objects



	AbstractVariable.getAxis(n)

	Get the n-th axis.



	AbstractVariable.getConvention()

	Get the metadata convention associated with this object.



	AbstractVariable.getdimattribute(dim, field)

	Get the attribute named field from the dim’th dimension.



	AbstractVariable.getDomain()

	Get the list of axes



	AbstractVariable.getForecast()

	



	AbstractVariable.getForecastTime()

	Get the first forecast time dimension.



	AbstractVariable.getGridIndices()

	Get Grid Indices



	AbstractVariable.getGrid()

	



	AbstractVariable.getLatitude()

	Get the first latitude dimension.



	AbstractVariable.getLevel()

	Get the first vertical level dimension in the domain.



	AbstractVariable.getLongitude()

	Get the first longitude dimension.



	AbstractVariable.getMissing([asarray])

	Get Missing



	AbstractVariable.getOrder([ids])

	Get Order



	AbstractVariable.getRegion(*specs, **keys)

	Read a region of data.



	AbstractVariable.getSlice(*specs, **keys)

	getSlice takes arguments of the following forms and produces a return array.



	AbstractVariable.getTime()

	Get the first time dimension.



	AbstractVariable.getValue([squeeze])

	Get the entire set of values.



	AbstractVariable.hasCellData()

	If any of the variable’s axis has explicit bounds, we have cell data otherwise we have point data.



	AbstractVariable.info([flag, device])

	Write info about slab; include dimension values and weights if flag



	AbstractVariable.isAbstractCoordinate()

	



	AbstractVariable.isEncoded()

	True if self is represented as packed data.



	AbstractVariable.listall([all])

	Get list of info about this slab.



	AbstractVariable.listattributes()

	Return a list of attribute names.



	AbstractVariable.listdimattributes(dim)

	List the legal axis field names.



	AbstractVariable.listdimnames()

	Return a list of the names of the dimensions.



	AbstractVariable.matchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which matches the compiled regular expression pattern, or if attname is None and pattern matches at least one string attribute.



	AbstractVariable.matchPattern(pattern, …)

	Match for a pattern in a string-valued attribute.



	AbstractVariable.pressureRegrid(newLevel[, …])

	Return the variable regridded to new pressure levels.



	AbstractVariable._process_specs(specs, keys)

	Process the arguments for a getSlice, getRegion, etc.



	AbstractVariable.rank()

	



	AbstractVariable.regrid(togrid[, missing, …])

	return self regridded to the new grid.



	AbstractVariable.reg_specs2slices(initspeclist)

	



	AbstractVariable.reorder(order)

	Reorder per the specification order.



	AbstractVariable.searchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which contains the compiled regular expression pattern, or if attname is None and pattern matches at least one string attribute.



	AbstractVariable.searchPattern(pattern, …)

	Search for a pattern in a string-valued attribute.



	AbstractVariable.searchPredicate(predicate, tag)

	Apply a truth-valued predicate.



	AbstractVariable.select(*args, **kwargs)

	Selection of a subregion using selectors.



	AbstractVariable.setattribute(name, value)

	Set the attribute name to value.



	AbstractVariable.setGrid(grid)

	



	AbstractVariable.setMissing(value)

	Set the missing value.



	AbstractVariable.showdim()

	Show the dimension attributes and values.



	AbstractVariable.specs2slices(speclist[, force])

	Create an equivalent list of slices from an index specification.



	AbstractVariable.squeeze()

	



	AbstractVariable.subRegion(*specs, **keys)

	



	AbstractVariable.subSlice(*specs, **keys)

	



	AbstractVariable.typecode()

	



	getBoundList(coordList[, mask, …])

	Return a list of bounds built from a list of coordinates



	getMinHorizontalMask(var)

	Get the minimum mask associated with ‘x’ and ‘y’ (i.e.



	getNumericCompatibility()

	



	order2index(axes, order)

	Find the index permutation of axes to match order.



	orderparse(order)

	Parse an order string.



	setNumericCompatibility(mode)
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	allclose(ax1, ax2[, rtol, atol])

	All close



	axisMatchAxis(axes[, specifications, omit, …])

	Match a list of axes following a specification or list of specificatons, and a specification or list of specifications of those axes to omit.



	axisMatches(axis, specification)

	Axis Matches



	axisMatchIndex(axes[, specifications, omit, …])

	Match a list of axes following a specification or list of specificatons, and a specification or list of specifications of those axes to omit.



	concatenate(axes[, id, attributes])

	Concatenate multiple axes including boundaries.



	createAxis(data[, bounds, id, copy, …])

	



	createEqualAreaAxis(nlat)

	



	createGaussianAxis(nlat)

	



	createUniformLatitudeAxis(startLat, nlat, …)

	



	createUniformLongitudeAxis(startLon, nlon, …)

	



	getAutoBounds()

	



	isOverlapVector(vec1, vec2[, atol])

	Is Overlap Vector



	isSubsetVector(vec1, vec2, tol)

	



	lookupArray(ar, value)

	Lookup value in array ar.



	mapLinearExt(axis, bounds, interval[, …])

	Map coordinate interval to index interval, without wraparound.



	mapLinearIntersection(xind, yind, iind, …)

	Map Linear Intersection



	reverseSlice(s, size)

	For ‘reversed’ slices (slices with negative stride), return an equivalent slice with positive step.



	setAutoBounds(mode)

	



	splitSliceExt(s, size)

	mf 20010330 – For a ‘wraparound’ slice, return N equivalent slices within the range 0…(N*size) N = anything



	splitSlice(s, size)

	For a ‘wraparound’ slice, return two equivalent slices within the range 0..size-1.



	take(ax, indices)

	Take elements form an array along an axis



	AbstractAxis.asComponentTime([calendar])

	Array version of cdtime tocomp.



	AbstractAxis.asdatetime([calendar])

	Array version of cdtime tocomp.



	AbstractAxis.asDTGTime([calendar])

	Array version of cdtime tocomp.



	AbstractAxis.asRelativeTime([units])

	Array version of cdtime torel.



	AbstractAxis.clone(self[, copyData])

	Return a copy of self as a transient axis.



	AbstractAxis.dump

	



	AbstractAxis.getBoundsForDualGrid(dualGrid)

	dualGrid changes the type of dataset from the current type to the dual.



	AbstractAxis.getBounds([isGeneric])

	isGeneric is a list with one boolean which says if the bounds are read from file (False) or generated (True)



	AbstractAxis.getExplicitBounds()

	Return None if not explicitly defined This is a way to determine if attributes are defined at cell or at point level.



	AbstractAxis.info([flag, device])

	Write info about axis; include dimension values and weights if flag



	AbstractAxis.isVirtual()

	Return true iff coordinate values are implicitly defined.



	AbstractAxis.listall([all])

	Get list of info about this axis.



	AbstractAxis.mapIntervalExt(interval[, …])

	Like mapInterval, but returns (i,j,k) where k is stride, and (i,j) is not restricted to one cycle.



	AbstractAxis.mapInterval(interval[, …])

	Map coordinate interval to index interval.



	AbstractAxis.matchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which matches the compiled regular expression pattern, or if attname is None and pattern matches at least one string attribute.



	AbstractAxis.matchPattern(pattern, …)

	Match for a pattern in a string-valued attribute.



	AbstractAxis.searchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which contains the compiled regular expression pattern, or if attname is None and pattern matches at least one string attribute.



	AbstractAxis.searchPattern(pattern, …)

	Search for a pattern in a string-valued attribute.



	AbstractAxis.searchPredicate(predicate, tag)

	Apply a truth-valued predicate.



	AbstractAxis.subaxis(i, j[, k, wrap])

	Create a transient axis for the index slice [i:j:k] The stride k can be positive or negative.



	AbstractAxis.subAxis(i, j[, k, wrap])

	Create a transient axis for the index slice [i:j:k] The stride k can be positive or negative.



	AbstractAxis.toRelativeTime(units[, calendar])

	Convert time axis values to another unit possibly in another calendar



	Axis.asComponentTime([calendar])

	Array version of cdtime tocomp.



	Axis.asdatetime([calendar])

	Array version of cdtime tocomp.



	Axis.asDTGTime([calendar])

	Array version of cdtime tocomp.



	Axis.asRelativeTime([units])

	Array version of cdtime torel.



	Axis.clone(self[, copyData])

	Return a copy of self as a transient axis.



	Axis.dump

	



	Axis.getBoundsForDualGrid(dualGrid)

	dualGrid changes the type of dataset from the current type to the dual.



	Axis.getBounds([isGeneric])

	If isGeneric is a list with one element, we set its element to True if the bounds were generated and False if bounds were read from the file.



	Axis.info([flag, device])

	Write info about axis; include dimension values and weights if flag



	Axis.isVirtual()

	Return true iff coordinate values are implicitly defined.



	Axis.listall([all])

	Get list of info about this axis.



	Axis.mapIntervalExt(interval[, indicator, …])

	Like mapInterval, but returns (i,j,k) where k is stride, and (i,j) is not restricted to one cycle.



	Axis.mapInterval(interval[, indicator, cycle])

	Map coordinate interval to index interval.



	Axis.matchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which matches the compiled regular expression pattern, or if attname is None and pattern matches at least one string attribute.



	Axis.matchPattern(pattern, attribute, tag)

	Match for a pattern in a string-valued attribute.



	Axis.searchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which contains the compiled regular expression pattern, or if attname is None and pattern matches at least one string attribute.



	Axis.searchPattern(pattern, attribute, tag)

	Search for a pattern in a string-valued attribute.



	Axis.searchPredicate(predicate, tag)

	Apply a truth-valued predicate.



	Axis.subaxis(i, j[, k, wrap])

	Create a transient axis for the index slice [i:j:k] The stride k can be positive or negative.



	Axis.subAxis(i, j[, k, wrap])

	Create a transient axis for the index slice [i:j:k] The stride k can be positive or negative.



	Axis.toRelativeTime(units[, calendar])

	Convert time axis values to another unit possibly in another calendar



	FileAxis.asComponentTime([calendar])

	Array version of cdtime tocomp.



	FileAxis.asdatetime([calendar])

	Array version of cdtime tocomp.



	FileAxis.asDTGTime([calendar])

	Array version of cdtime tocomp.



	FileAxis.asRelativeTime([units])

	Array version of cdtime torel.



	FileAxis.clone(self[, copyData])

	Return a copy of self as a transient axis.



	FileAxis.dump

	



	FileAxis.getBoundsForDualGrid(dualGrid)

	dualGrid changes the type of dataset from the current type to the dual.



	FileAxis.info([flag, device])

	Write info about axis; include dimension values and weights if flag



	FileAxis.isUnlimited()

	Return true iff the axis is ‘Unlimited’ (extensible)



	FileAxis.isVirtual()

	Return true iff coordinate values are implicitly defined.



	FileAxis.listall([all])

	Get list of info about this axis.



	FileAxis.mapIntervalExt(interval[, …])

	Like mapInterval, but returns (i,j,k) where k is stride, and (i,j) is not restricted to one cycle.



	FileAxis.mapInterval(interval[, indicator, …])

	Map coordinate interval to index interval.



	FileAxis.matchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which matches the compiled regular expression pattern, or if attname is None and pattern matches at least one string attribute.



	FileAxis.matchPattern(pattern, attribute, tag)

	Match for a pattern in a string-valued attribute.



	FileAxis.searchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which contains the compiled regular expression pattern, or if attname is None and pattern matches at least one string attribute.



	FileAxis.searchPattern(pattern, attribute, tag)

	Search for a pattern in a string-valued attribute.



	FileAxis.searchPredicate(predicate, tag)

	Apply a truth-valued predicate.



	FileAxis.subaxis(i, j[, k, wrap])

	Create a transient axis for the index slice [i:j:k] The stride k can be positive or negative.



	FileAxis.subAxis(i, j[, k, wrap])

	Create a transient axis for the index slice [i:j:k] The stride k can be positive or negative.



	FileAxis.toRelativeTime(units[, calendar])

	Convert time axis values to another unit possibly in another calendar



	FileVirtualAxis.asComponentTime([calendar])

	Array version of cdtime tocomp.



	FileVirtualAxis.asdatetime([calendar])

	Array version of cdtime tocomp.



	FileVirtualAxis.asDTGTime([calendar])

	Array version of cdtime tocomp.



	FileVirtualAxis.asRelativeTime([units])

	Array version of cdtime torel.



	FileVirtualAxis.clone(self[, copyData])

	Return a copy of self as a transient axis.



	FileVirtualAxis.dump

	



	FileVirtualAxis.getBoundsForDualGrid(dualGrid)

	dualGrid changes the type of dataset from the current type to the dual.



	FileVirtualAxis.info([flag, device])

	Write info about axis; include dimension values and weights if flag



	FileVirtualAxis.isUnlimited()

	Return true iff the axis is ‘Unlimited’ (extensible)



	FileVirtualAxis.isVirtual()

	Return true iff coordinate values are implicitly defined.



	FileVirtualAxis.listall([all])

	Get list of info about this axis.



	FileVirtualAxis.mapIntervalExt(interval[, …])

	Like mapInterval, but returns (i,j,k) where k is stride, and (i,j) is not restricted to one cycle.



	FileVirtualAxis.mapInterval(interval[, …])

	Map coordinate interval to index interval.



	FileVirtualAxis.matchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which matches the compiled regular expression pattern, or if attname is None and pattern matches at least one string attribute.



	FileVirtualAxis.matchPattern(pattern, …)

	Match for a pattern in a string-valued attribute.



	FileVirtualAxis.searchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which contains the compiled regular expression pattern, or if attname is None and pattern matches at least one string attribute.



	FileVirtualAxis.searchPattern(pattern, …)

	Search for a pattern in a string-valued attribute.



	FileVirtualAxis.searchPredicate(predicate, tag)

	Apply a truth-valued predicate.



	FileVirtualAxis.subaxis(i, j[, k, wrap])

	Create a transient axis for the index slice [i:j:k] The stride k can be positive or negative.



	FileVirtualAxis.subAxis(i, j[, k, wrap])

	Create a transient axis for the index slice [i:j:k] The stride k can be positive or negative.



	FileVirtualAxis.toRelativeTime(units[, calendar])

	Convert time axis values to another unit possibly in another calendar



	TransientAxis.asComponentTime([calendar])

	Array version of cdtime tocomp.



	TransientAxis.asdatetime([calendar])

	Array version of cdtime tocomp.



	TransientAxis.asDTGTime([calendar])

	Array version of cdtime tocomp.



	TransientAxis.asRelativeTime([units])

	Array version of cdtime torel.



	TransientAxis.clone(self[, copyData])

	Return a copy of self as a transient axis.



	TransientAxis.dump

	



	TransientAxis.getBoundsForDualGrid(dualGrid)

	dualGrid changes the type of dataset from the current type to the dual.



	TransientAxis.info([flag, device])

	Write info about axis; include dimension values and weights if flag



	TransientAxis.isVirtual()

	Return true iff coordinate values are implicitly defined.



	TransientAxis.listall([all])

	Get list of info about this axis.



	TransientAxis.mapIntervalExt(interval[, …])

	Like mapInterval, but returns (i,j,k) where k is stride, and (i,j) is not restricted to one cycle.



	TransientAxis.mapInterval(interval[, …])

	Map coordinate interval to index interval.



	TransientAxis.matchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which matches the compiled regular expression pattern, or if attname is None and pattern matches at least one string attribute.



	TransientAxis.matchPattern(pattern, …)

	Match for a pattern in a string-valued attribute.



	TransientAxis.searchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which contains the compiled regular expression pattern, or if attname is None and pattern matches at least one string attribute.



	TransientAxis.searchPattern(pattern, …)

	Search for a pattern in a string-valued attribute.



	TransientAxis.searchPredicate(predicate, tag)

	Apply a truth-valued predicate.



	TransientAxis.subaxis(i, j[, k, wrap])

	Create a transient axis for the index slice [i:j:k] The stride k can be positive or negative.



	TransientAxis.subAxis(i, j[, k, wrap])

	Create a transient axis for the index slice [i:j:k] The stride k can be positive or negative.



	TransientAxis.toRelativeTime(units[, calendar])

	Convert time axis values to another unit possibly in another calendar



	TransientVirtualAxis.asComponentTime([calendar])

	Array version of cdtime tocomp.



	TransientVirtualAxis.asdatetime([calendar])

	Array version of cdtime tocomp.



	TransientVirtualAxis.asDTGTime([calendar])

	Array version of cdtime tocomp.



	TransientVirtualAxis.asRelativeTime([units])

	Array version of cdtime torel.



	TransientVirtualAxis.clone(self[, copyData])

	Return a copy of self as a transient virtual axis.



	TransientVirtualAxis.dump

	



	TransientVirtualAxis.getBoundsForDualGrid(…)

	dualGrid changes the type of dataset from the current type to the dual.



	TransientVirtualAxis.info([flag, device])

	Write info about axis; include dimension values and weights if flag



	TransientVirtualAxis.isVirtual()

	Return true iff coordinate values are implicitly defined.



	TransientVirtualAxis.listall([all])

	Get list of info about this axis.



	TransientVirtualAxis.mapIntervalExt(interval)

	Like mapInterval, but returns (i,j,k) where k is stride, and (i,j) is not restricted to one cycle.



	TransientVirtualAxis.mapInterval(interval[, …])

	Map coordinate interval to index interval.



	TransientVirtualAxis.matchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which matches the compiled regular expression pattern, or if attname is None and pattern matches at least one string attribute.



	TransientVirtualAxis.matchPattern(pattern, …)

	Match for a pattern in a string-valued attribute.



	TransientVirtualAxis.searchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which contains the compiled regular expression pattern, or if attname is None and pattern matches at least one string attribute.



	TransientVirtualAxis.searchPattern(pattern, …)

	Search for a pattern in a string-valued attribute.



	TransientVirtualAxis.searchPredicate(…)

	Apply a truth-valued predicate.



	TransientVirtualAxis.setBounds(bounds[, …])

	No boundaries on virtual axes



	TransientVirtualAxis.subaxis(i, j[, k, wrap])

	Create a transient axis for the index slice [i:j:k] The stride k can be positive or negative.



	TransientVirtualAxis.subAxis(i, j[, k, wrap])

	Create a transient axis for the index slice [i:j:k] The stride k can be positive or negative.



	TransientVirtualAxis.toRelativeTime(units[, …])

	Convert time axis values to another unit possibly in another calendar
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	bindexHorizontalGrid(latlin, lonlin)

	Create a bin index for a horizontal grid.



	intersectHorizontalGrid(latspecs, lonspecs, …)

	Intersect a horizontal grid with a lat-lon region.
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	copyFile

	



	lock

	



	unlock

	



	lockpath

	



	useWindow

	



	useTTY

	



	useGlobusTransfer

	



	usePythonTransfer

	



	useRequestManagerTransfer

	



	Cache.get

	



	Cache.put

	



	Cache.deleteEntry

	



	Cache.getFile

	



	Cache.delete

	



	Cache.clean
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addAttrs(fobj, eattrs)

	Add extra attributes to file/dataset fobj.
eattrs has the form [(varid,attr,value), (varid,attr,value), …]
where if varid is ‘’, set the global attribute.






	
cloneWithLatCheck(axis)

	Clone an axis, ensuring that latitudes (in degrees) are in the range [-90:90]






	
combineKeys(mydict, typedict, timeIsLinear=0, referenceDelta=None, forecast=None)

	Combine dictionary keys into an axis.
dict: (i,j) => (path, axisname)
typedict is either timedict or levdict or fcdict.
timeIsLinear is true iff time has a linear representation.
referenceDelta is only used for error checks if timeIsLinear is true.






	
compareaxes(axis1, axis2)

	Return 0 if equal, 1 if not






	
comparedomains(domain1, domain2)

	Return 0 if equal, 1 if not






	
copyDict(mydict)

	Copy a dictionary-like object dict to a true dictionary






	
disambig(name, mydict, num, comparator, value)

	Make an unique name from name, wrt to the keys in dictionary dict.
Try using num first. comparator(value,dict[name]) returns 0 if equal, 1 if not.






	
timeindex(value, units, basetime, delta, calendar)

	Calculate (t - basetime)/delu
where t = reltime(value, units)
and delu is the time interval (delta, delunits) (e.g., 1 month).






	
timestamp()

	Generate a timestamp.






	
useKeys(mydict, typedict, timeIsLinear=0, referenceDelta=None, forecast=None)

	Use dictionary keys for an axis.  This is like combineKeys (same arguments, same return values,
was written by simplifying combineKeys), but this doesn’t do nearly so much because this is
for an axis where there is no splitting across files, hence partitions are not needed.
dict: (i,j) => (path, axisname)
typedict is either timedict or levdict or fcdict.
timeIsLinear is true iff time has a linear representation.
referenceDelta is only used for error checks if timeIsLinear is true.






	
validateAttrs(node)

	Compare attributes against DTD.
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	CDURLopener.addheader(*args)

	Add a header to be used by the HTTP interface only e.g.



	CDURLopener.http_error_default(url, fp, …)

	Default error handler: close the connection and raise OSError.



	CDURLopener.http_error(url, fp, errcode, …)

	Handle http errors.



	CDURLopener.open_data(url[, data])

	Use “data” URL.



	CDURLopener.open_file(url)

	Use local file or FTP depending on form of URL.



	CDURLopener._open_generic_http(…)

	Make an HTTP connection using connection_class.



	CDURLopener.open_http(url[, data])

	Use HTTP protocol.



	CDURLopener.open_https(url[, data])

	Use HTTPS protocol.



	CDURLopener.open_local_file(url)

	Use local file.



	CDURLopener.open(fullurl[, data])

	Use URLopener().open(file) instead of open(file, ‘r’).



	CDURLopener.open_unknown_proxy(proxy, fullurl)

	Overridable interface to open unknown URL type.



	CDURLopener.open_unknown(fullurl[, data])

	Overridable interface to open unknown URL type.
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	clear_cache()

	Clear the parse cache.



	urlparse(url[, scheme, allow_fragments])

	



	urlunparse(xxx_todo_changeme)

	



	urljoin(base, url[, allow_fragments])

	



	urldefrag(url)

	Removes any existing fragment from URL.



	test()
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	AliasList(alist)

	Methods





	AliasList.setitem

	



	AliasList.setslice

	



	AliasList.append(value)

	S.append(value) – append value to the end of the sequence



	AbstractConvention

	Methods





	AbstractConvention.AbstractConvention.getAxisIds

	



	AbstractConvention.getAxisAuxIds(vardict, …)

	



	AbstractConvention.getDsetnodeAuxAxisIds(…)

	



	AbstractConvention.axisIsLatitude(axis)

	



	AbstractConvention.axisIsLongitude(axis)

	



	AbstractConvention.getVarLatId(var[, vardict])

	



	AbstractConvention.getVarLonId(var[, vardict])

	



	NUGConvention([version])

	Methods





	NUGConvention.getAxisIds(vardict)

	Get 1-D coordinate axis IDs.



	NUGConvention.getAxisAuxIds(vardict, axiskeys)

	



	COARDSConvention([version])

	Methods





	CFConvention(version)

	Methods





	CFConvention.getAxisAuxIds(vardict, axiskeys)

	Get Axis2D and AuxAxis1D IDs



	CFConvention.getDsetnodeAuxAxisids

	



	CFConvention.getVarLatId(var, vardict)

	



	CFConvention.getVarLonId(var, vardict)

	



	CFConvention.axisIsLatitude(axis)

	



	CFConvention.axisIsLongitude(axis)

	



	CFConvention.getVariableBounds(dset, var)

	Get the bounds variable for the variable, from a dataset or file.



	CFConvention.getDatasetConvention
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	AbstractCoordinateAxis([parent, …])

	
	Parameters

	








	AbstractCoordinateAxis.createCoordinateAxis

	



	AbstractCoordinateAxis.isAbstractCoordinate()

	



	AbstractCoordinateAxis.clone([copyData])

	



	AbstractCoordinateAxis.designateLatitude([…])

	



	AbstractCoordinateAxis.designateLevel([…])

	



	AbstractCoordinateAxis.designateLongitude([…])

	



	AbstractCoordinateAxis.designateTime([…])

	



	AbstractCoordinateAxis.getCalendar()

	



	AbstractCoordinateAxis.getData()

	



	AbstractCoordinateAxis.getExplicitBounds()

	



	AbstractCoordinateAxis.info([flag, device])

	Write info about axis; include dimension values and weights if flag



	AbstractCoordinateAxis.isLatitude()

	



	AbstractCoordinateAxis.isLevel()

	



	AbstractCoordinateAxis.isLongitude()

	



	AbstractCoordinateAxisisTime

	



	AbstractCoordinateAxis.isForecast()

	



	AbstractCoordinateAxis.listall([all])

	Get list of info about this axis.



	AbstractCoordinateAxis.getBounds()

	



	AbstractCoordinateAxis.setBounds(bounds)

	



	AbstractCoordinateAxis.setCalendar(calendar)

	



	AbstractCoordinateAxis.size([axis])

	Number of elements in array, or in a particular axis.



	AbstractCoordinateAxiswriteToFile

	



	AbstractAxis2D([parent, variableNode, bounds])

	
	Parameters

	








	AbstractAxis2D.clone([copyData])

	



	AbstractAxis2D.setBounds(bounds)

	



	AbstractAxis2D.subSlice(*specs, **keys)

	



	DatasetAxis2D(parent[, id, variableNode, bounds])

	
	Attributes

	








	DatasetAxis2D.rpr

	



	FileAxis2D(parent, id[, obj, bounds])

	
	Attributes

	








	FileAxis2D.rpr

	



	TransientAxis2D(data[, typecode, copy, …])

	Create a transient 2D axis.
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	checkdimension(x, name)

	Purpose : dimension  checks



	generic_wts_bnds(lat)

	



	get_latitude_wts_bnds(checklatpass)

	Compare the passed checklatpass with the correct geophysical ones calculated here.



	get_region_latitude_wts_bnds(latRegionpass, …)

	Routine : get_region_latitude_wts_bnds



	latitude_bounds(lat_bnds)

	Purpose:



	rmserror(data1, data2)

	Purpose : compute the rms error for two data sets having the same shape



	sectionmask(dataIn, positionIn, maskIn, …)

	Purpose : construct the mask for the input data for use by rgdlength



	section(latvals, levvals)

	Purpose : make the crossi section analytical test case



	sendmsg(msg[, value1, value2])

	Purpose : send the same message to the screen
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	cuDataset.default_variable(vname)

	Set the default variable name.



	cuDataset.cleardefault()

	Clear the default variable name.



	cuDataset.listall([vname, all])

	Get info about data from the file.



	cuDataset.listattribute([vname])

	Get attributes of data from the file.



	cuDataset.listdimension([vname])

	List Dimension



	cuDataset.listglobal()

	List Global



	cuDataset.listvariable()

	List Variable



	cuDataset.showglobal([device])

	Show the global attributes in the file.



	cuDataset.showvariable([device])

	Show the variables in the file.



	cuDataset.showattribute([vname, device])

	Show the attributes of vname.



	cuDataset.showdimension([vname, device])

	Show the dimension names associated with a variable.



	cuDataset.showall([vname, all, device])

	Show a full description of the variable.



	cuDataset.dimensionobject(dname[, vname])

	CDMS axis object for the dimension named dname.



	cuDataset.dimensionarray(dname[, vname])

	Values of the dimension named dname.



	cuDataset.getdimensionunits(dname[, vname])

	Get the units for the given dimension.



	cuDataset.getglobal(attribute)

	Get the value of the global attribute.



	cuDataset.getattribute(vname, attribute)

	Get the value of attribute for variable vname



	cuDataset.getslab(vname, *args, **keys)

	Get Slab



	cuDataset.readScripGrid([whichGrid, checkGrid])

	Read a SCRIP curvilinear or generic grid from the dataset.
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	connect([uri, user, password])

	Method :  connect(uri=None, user=”“, password=”“)



	loadString(text, uri[, parent, datapath])

	Create a dataset from a text string.



	LDAPDatabase.close()

	Method



	LDAPDatabase.openDataset(dsetid[, mode])

	Method



	LDAPDatabase.searchFilter([filter, tag, …])

	Method



	LDAPDatabase.listDatasets()

	Return a list of the dataset IDs in this database.



	AbstractSearchResult.searchPredicate(predicate)

	Method not yet implemented



	LDAPSearchResult.searchPredicate(predicate)

	Method



	AbstractResultEntry.getObject()

	Method
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	asVariable(s[, writeable])

	As Variable



	createDataset(path[, template])

	Create a dataset.



	getMpiRank()

	Return number of processor available.



	getMpiSize()

	Return MPI size.



	getNetcdf4Flag()

	Get Net CD 4 Flag Returns ——- NetCDF4 flag value.



	getNetcdfClassicFlag()

	Get Net CDF Classic Flag



	getNetcdfDeflateFlag()

	Get Net CDF Deflate Flag



	getNetcdfDeflateLevelFlag()

	Get Net CDF Deflate Level Flag



	getNetcdfShuffleFlag()

	Get Net CDF Shuffle Flag



	getNetcdfUseNCSwitchModeFlag()

	Get current netCDF define mode.



	getNetcdfUseParallelFlag()

	Get NetCDF UseParallel flag value.



	isOverlapVector(vec1, vec2[, atol])

	Is Overlap Vector



	load(path)

	



	loadURI(uri)

	



	openDataset(uri[, mode, template, dods, …])

	Open Dataset



	parseFileMap(text)

	Parse a CDMS filemap.



	parseIndexList(text)

	Parse a string of the form [i,j,k,l,…,path].



	parselist(text, f)

	Parse a string of the form [A, A, …].



	parseName(text)

	



	parseVarMap(text)

	Parse a string of the form [ namelist, slicelist ]



	setCompressionWarnings([value])

	Turn on/off the warnings for compression.



	setNetcdf4Flag(value)

	Enable netCDF4 (HDF5) mode in libnetcdf.



	setNetcdfClassicFlag(value)

	Enable netCDF3 (classic) mode in libnetcdf.



	setNetcdfDeflateFlag(value)

	Enable/Disable NetCDF deflattion.



	setNetcdfDeflateLevelFlag(value)

	Sets NetCDF deflate level flag value



	setNetcdfShuffleFlag(value)

	Enable/Disable NetCDF shuffle.



	setNetcdfUseNCSwitchModeFlag(value)

	Tells cdms2 to switch constantly between netcdf define/write modes.



	setNetcdfUseParallelFlag(value)

	Enable/Disable NetCDF MPI I/O (Paralllelism).



	urlparse(url[, scheme, allow_fragments])

	Parse a URL into 6 components: <scheme>://<netloc>/<path>;<params>?<query>#<fragment> Return a 6-tuple: (scheme, netloc, path, params, query, fragment).



	urlunparse(components)

	Put a parsed URL back together again.



	useNetcdf3()

	Turns off (0) NetCDF flags for shuffle/cuDa/deflatelevel Output files are generated as NetCDF3 Classic after that



	CdmsFile.cleardefault()

	Clear the default variable name.



	CdmsFile.copyAxis(axis[, newname, …])

	Copy axis description and data from another axis.



	CdmsFile.copyGrid(grid[, newname])

	Create an implicit rectilinear grid.



	CdmsFile.createAxis(name, ar[, unlimited])

	Create an axis.



	CdmsFile.createRectGrid(id, lat, lon, order)

	Create an implicit rectilinear grid.



	CdmsFile.createVariableCopy(var[, id, …])

	Define a new variable, with the same axes and attributes as in <var>.



	CdmsFile.createVariable(name, datatype, …)

	Create a variable.



	CdmsFile.createVirtualAxis(name, axislen)

	Create an axis without any associated coordinate array.



	CdmsFile.default_variable(vname)

	Set the default variable name.



	CdmsFile.dimensionarray(dname[, vname])

	Values of the dimension named dname.



	CdmsFile.dimensionobject(dname[, vname])

	CDMS axis object for the dimension named dname.



	CdmsFile.dump

	



	CdmsFile.getattribute(vname, attribute)

	Get the value of attribute for variable vname



	CdmsFile.getAxis(id)

	Get the axis object with the given id.



	CdmsFile.getBoundsAxis(n[, boundid])

	Get a bounds axis of length n.



	CdmsFile.getdimensionunits(dname[, vname])

	Get the units for the given dimension.



	CdmsFile.getglobal(attribute)

	Get the value of the global attribute.



	CdmsFile.getGrid(id)

	Get the grid object with the given id.



	CdmsFile.getslab(vname, *args, **keys)

	Get Slab



	CdmsFile.getVariable(id)

	Get the variable object with the given id.



	CdmsFile.getVariables([spatial])

	Get a list of variable objects.



	CdmsFile.listall([vname, all])

	Get info about data from the file.



	CdmsFile.listattribute([vname])

	Get attributes of data from the file.



	CdmsFile.listdimension([vname])

	List Dimension



	CdmsFile.listglobal()

	List Global



	CdmsFile.listvariable()

	List Variable



	CdmsFile.listvariables()

	List Variable



	CdmsFile.matchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which matches the compiled regular expression pattern, or if attname is None and pattern matches at least one string attribute.



	CdmsFile.matchPattern(pattern, attribute, tag)

	Match for a pattern in a string-valued attribute.



	CdmsFile.readScripGrid([whichGrid, checkGrid])

	Read a SCRIP curvilinear or generic grid from the dataset.



	CdmsFile.searchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which contains the compiled regular expression pattern, or if attname is None and pattern matches at least one string attribute.



	CdmsFile.searchPattern(pattern, attribute, tag)

	Search for a pattern in a string-valued attribute.



	CdmsFile.searchPredicate(predicate, tag)

	Apply a truth-valued predicate.



	CdmsFile.showall([vname, all, device])

	Show a full description of the variable.



	CdmsFile.showattribute([vname, device])

	Show the attributes of vname.



	CdmsFile.showdimension([vname, device])

	Show the dimension names associated with a variable.



	CdmsFile.showglobal([device])

	Show the global attributes in the file.



	CdmsFile.showvariable([device])

	Show the variables in the file.



	CdmsFile.sync()

	Syncs the file on disk.



	CdmsFile.write_it_yourself(obj)

	Tell obj to write itself to self (already open for writing), using its writeg method (AbstractCurveGrid has such a method, for example).



	CdmsFile.write(var[, attributes, axes, …])

	Write var to the file.



	Dataset.cleardefault()

	Clear the default variable name.



	Dataset.default_variable(vname)

	Set the default variable name.



	Dataset.dimensionarray(dname[, vname])

	Values of the dimension named dname.



	Dataset.dimensionobject(dname[, vname])

	CDMS axis object for the dimension named dname.



	Dataset.dump

	



	Dataset.getattribute(vname, attribute)

	Get the value of attribute for variable vname



	Dataset.getAxis(id)

	Get the axis object with the given id.



	Dataset.getConvention()

	Get the metadata convention associated with this dataset or file.



	Dataset.getdimensionunits(dname[, vname])

	Get the units for the given dimension.



	Dataset.getglobal(attribute)

	Get the value of the global attribute.



	Dataset.getGrid(id)

	Get the grid object with the given id.



	Dataset.getLogicalCollectionDN([base])

	Return the logical collection distinguished name of this dataset.



	Dataset.getslab(vname, *args, **keys)

	Get Slab



	Dataset.getVariable(id)

	Get the variable object with the given id.



	Dataset.getVariables([spatial])

	Get a list of variable objects.



	Dataset.listall([vname, all])

	Get info about data from the file.



	Dataset.listattribute([vname])

	Get attributes of data from the file.



	Dataset.listdimension([vname])

	List Dimension



	Dataset.listglobal()

	List Global



	Dataset.listvariable()

	List Variable



	Dataset.listvariables()

	List Variable



	Dataset.matchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which matches the compiled regular expression pattern, or if attname is None and pattern matches at least one string attribute.



	Dataset.readScripGrid([whichGrid, checkGrid])

	Read a SCRIP curvilinear or generic grid from the dataset.



	Dataset.searchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which contains the compiled regular expression pattern, or if attname is None and pattern matches at least one string attribute.



	Dataset.showall([vname, all, device])

	Show a full description of the variable.



	Dataset.showattribute([vname, device])

	Show the attributes of vname.



	Dataset.showdimension([vname, device])

	Show the dimension names associated with a variable.



	Dataset.showglobal([device])

	Show the global attributes in the file.



	Dataset.showvariable([device])

	Show the variables in the file.
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	EsmfUnstructGrid.setCells(cellIndices, …)

	Set Cell connectivity.



	EsmfUnstructGrid.setNodes(indices, coords[, …])

	Set the nodal coordinates



	EsmfUnstructGrid.toVTK(filename)

	Write grid to VTK file format



	EsmfStructGrid.getLocalSlab(staggerloc)

	Get the local slab (ellipsis).



	EsmfStructGrid.getLoHiBounds(staggerloc)

	Get the local lo/hi index values for the coordinates (per processor) (hi is not inclusive, lo <= index < hi)



	EsmfStructGrid.getCoordShape(staggerloc)

	Get the local coordinate shape (may be different on each processor)



	EsmfStructGrid.setCoords(coords[, …])

	Populate the grid with staggered coordinates (e.g.



	EsmfStructGrid.getCoords(dim, staggerloc)

	Return the coordinates for a dimension



	EsmfStructGrid.setCellAreas(areas)

	Set the cell areas



	EsmfStructGrid.getCellAreas()

	Get Cell Areas



	EsmfStructGrid.getMask([staggerloc])

	Get mask array.



	EsmfStructGrid.setMask(mask[, staggerloc])

	Set mask array.



	EsmfStructField.getPointer()

	Get field data as a flat array



	EsmfStructField.getData(rootPe)

	Get field data as a numpy array



	EsmfStructField.setLocalData(data, staggerloc)

	Set local field data



	EsmfRegrid.getSrcAreas(rootPe)

	Get the src grid areas as used by conservative interpolation



	EsmfRegrid.getDstAreas(rootPe)

	Get the dst grid areas as used by conservative interpolation



	EsmfRegrid.getSrcAreaFractions(rootPe)

	Get the source grid fraction areas as used by conservative interpolation



	EsmfRegrid.getDstAreaFractions(rootPe)

	Get the destination grid fraction areas as used by conservative interpolation
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	two_times_from_one(t)

	Two Times from One



	available_forecasts(dataset_file[, path])

	Available Forecasts



	comptime(t)

	Comptime



	forecasts(dataset_file, forecast_times[, path])

	Represents a set of forecasts



	forecasts.__init__(dataset_file, forecast_times)

	Init



	forecasts.forecast_times_to_list(forecast_times)

	For internal list, translates a “forecast_times” argument of __init__ or other methods, into a list of times.



	forecasts.time_interval_to_list(tlo, thi[, …])

	For internal use, translates a time interval to a list of times.



	forecasts.reduce_inplace(min_time, max_time)

	Reduce Inplace



	forecasts.forecast_axis(varname[, fcss])

	Forecast Axis
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	FileVariable.astype(tc)

	return self as array of given type.



	FileVariable.createattribute(name, value)

	Create an attribute and set its name to value.



	FileVariable.crossSectionRegrid(newLevel, …)

	Return the variable regridded to new pressure levels and latitudes.



	FileVariable.decode(ar)

	Decode compressed data.



	FileVariable.deleteattribute(name)

	Delete the named attribute.



	FileVariable.dump

	



	FileVariable.expertPaths(slist)

	Expert Paths



	FileVariable.generateGridkey(convention, vardict)

	Determine if the variable is gridded.



	FileVariable.generateRectGridkey(lat, lon)

	Determine if the variable is gridded, rectilinear.



	FileVariable.genMatch(axis, interval, matchnames)

	Helper function for expertPaths.



	FileVariable.getattribute(name)

	Get the attribute name.



	FileVariable.getAxisIds()

	Get a list of axis identifiers.



	FileVariable.getAxisIndex(axis_spec)

	Get the index of the axis specificed by axis_spec.



	FileVariable.getAxisListIndex([axes, omit, …])

	Get Axis List Index



	FileVariable.getAxisList([axes, omit, order])

	Get the list of axis objects



	FileVariable.getConvention()

	Get the metadata convention associated with this object.



	FileVariable.getdimattribute(dim, field)

	Get the attribute named field from the dim’th dimension.



	FileVariable.getFilePath(matchnames, template)

	Lookup or generate the file path, depending on whether a filemap or template is present.



	FileVariable.getForecastTime()

	Get the first forecast time dimension.



	FileVariable.getGridIndices()

	Get Grid Indices



	FileVariable.getLatitude()

	Get the first latitude dimension.



	FileVariable.getLevel()

	Get the first vertical level dimension in the domain.



	FileVariable.getLongitude()

	Get the first longitude dimension.



	FileVariable.getMissing([asarray])

	Get Missing



	FileVariable.getOrder([ids])

	Get Order



	FileVariable.getPartition(axis)

	Get the partition attribute for this variable, axis.



	FileVariable.getRegion(*specs, **keys)

	Read a region of data.



	FileVariable.getSlice(*specs, **keys)

	getSlice takes arguments of the following forms and produces a return array.



	FileVariable.getTime()

	Get the first time dimension.



	FileVariable.getValue([squeeze])

	Return the entire set of values.



	FileVariable.hasCellData()

	If any of the variable’s axis has explicit bounds, we have cell data otherwise we have point data.



	FileVariable.initDomain(axisdict)

	Initialized the domain



	FileVariable.isEncoded()

	True if self is represented as packed data.



	FileVariable.listall([all])

	Get list of info about this slab.



	FileVariable.listattributes()

	Return a list of attribute names.



	FileVariable.listdimattributes(dim)

	List the legal axis field names.



	FileVariable.listdimnames()

	Return a list of the names of the dimensions.



	FileVariable.matchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which matches the compiled regular expression pattern, or if attname is None and pattern matches at least one string attribute.



	FileVariable.matchPattern(pattern, …)

	Match for a pattern in a string-valued attribute.



	FileVariable.pressureRegrid(newLevel[, …])

	Return the variable regridded to new pressure levels.



	FileVariable.regrid(togrid[, missing, …])

	return self regridded to the new grid.



	FileVariable.reorder(order)

	Reorder per the specification order.



	FileVariable.searchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which contains the compiled regular expression pattern, or if attname is None and pattern matches at least one string attribute.



	FileVariable.searchPattern(pattern, …)

	Search for a pattern in a string-valued attribute.



	FileVariable.searchPredicate(predicate, tag)

	Apply a truth-valued predicate.



	FileVariable.select(*args, **kwargs)

	Selection of a subregion using selectors.



	FileVariable.setattribute(name, value)

	Set the attribute name to value.



	FileVariable.setMissing(value)

	Set the missing value.



	FileVariable.showdim()

	Show the dimension attributes and values.



	FileVariable.size()

	Number of elements.



	FileVariable.specs2slices(speclist[, force])

	Create an equivalent list of slices from an index specification.



	FileVariable.typecode()

	convert to new typecode.
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	AbstractGenericGrid(latAxis, lonAxis[, id, …])

	
	Attributes

	








	AbstractGenericGrid.clone([copyData])

	Make a copy of self.



	AbstractGenericGrid.getMesh([transpose])

	Generate a mesh array for the meshfill graphics method.



	AbstractGenericGrid.getShape

	



	AbstractGenericGrid.getAxis(naxis)

	Not documented



	AbstractGenericGrid.genBounds()

	Not documented



	AbstractGenericGrid.getMask()

	Get the mask array, if any, otherwise None is returned.



	AbstractGenericGrid.size()

	Return number of cells in the grid



	AbstractGenericGrid.writeScrip(cufile[, …])

	Write a grid to a SCRIP file.



	AbstractGenericGrid.writeToFile(file)

	Write self to a CdmsFile file, returning CF coordinates attribute, or None if not applicable



	AbstractGenericGrid.subSlice(*specs, **keys)

	Get a transient subgrid based on an argument list <specs> of slices.



	AbstractGenericGrid.getGridSlices(…)

	Determine which slices in slicelist correspond to the lat/lon elements of the grid.



	AbstractGenericGrid.getIndex()

	Get the grid index



	AbstractGenericGrid.intersect(spec)

	Intersect with the region specification.



	AbstractGenericGrid.getAxisList()

	Not documented



	AbstractGenericGrid.isClose(g)

	Is Close



	AbstractGenericGrid.checkAxes(axes)

	Check Axes



	AbstractGenericGrid.reconcile(axes)

	Reconcile



	AbstractGenericGrid.flatAxes()

	Flat Axes



	AbstractGenericGrid.toGenericGrid([gridid])

	



	DatasetGenericGrid(latAxis, lonAxis, id[, …])

	
	Attributes

	








	DatasetGenericGrid.rpr

	



	FileGenericGrid(latAxis, lonAxis, id[, …])

	
	Attributes

	








	FileGenericGrid.rpr

	



	TransientGenericGrid(latAxis, lonAxis[, id, …])

	
	Attributes

	








	TransientGenericGrid.rpr

	



	TransientGenericGrid.toGenericGrid([gridid])

	



	TransientGenericGrid.readScripGenericGrid
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	isGrid(grid)

	Is grid a grid?



	setClassifyGrids(mode)

	Not documented



	createRectGrid(lat, lon[, order, type, mask])

	Not documented



	createUniformGrid(startLat, nlat, deltaLat, …)

	Not documented



	createGlobalMeanGrid(grid)

	Not documented



	createZonalGrid(grid)

	Not documented



	createGenericGrid(latArray, lonArray[, …])

	Not documented



	createGaussianGrid(nlats[, xorigin, order])

	Create a Gaussian grid, with shape (nlats, 2*nlats).



	defaultRegion()

	Default Region



	setRegionSpecs(grid, coordSpec, coordType, …)

	Modify a list of coordinate specifications, given a coordinate type and a specification for that coordinate.



	AbstractGrid.info([flag, device])

	Write info about slab; include dimension values and weights if flag



	AbstractGrid.writeToFile(file)

	Write self to a CdmsFile file, returning CF coordinates attribute, or None if not applicable



	AbstractGrid.subSlice(*specs, **keys)

	Get a subgrid based on an argument list <specs> of slices.



	AbstractGrid.hasCoordType(coordType)

	Has CoordType



	AbstractGrid.getAxisList()

	Not documented



	AbstractGrid.isClose(g)

	Is Close



	AbstractGrid.checkAxes(axes)

	Check Axes



	AbstractGrid.reconcile(axes)

	Reconcile



	AbstractGrid.clone([copyData])

	Make a copy of self.



	AbstractGrid.flatAxes()

	Flat Axes



	AbstractGrid.size()

	Return number of cells in the grid



	AbstractGrid.writeScrip(cdunifFile)

	Write a grid to a SCRIP file



	AbstractRectGrid.getAxis(naxis)

	Not documented



	AbstractRectGrid.getBounds()

	Not documented



	AbstractRectGrid.getLatitude()

	Not documented



	AbstractRectGrid.getLongitude()

	Not documented



	AbstractRectGrid.getMask()

	Not documented



	AbstractRectGrid.setMask(mask[, permanent])

	Not documented



	AbstractRectGrid.getType()

	Not documented



	AbstractRectGrid.setType(gridtype)

	Not documented



	AbstractRectGrid.getWeights()

	Not documented



	AbstractRectGrid.subGrid(latinterval, …)

	Not documented



	AbstractRectGrid.subGridRegion(latRegion, …)

	Not documented



	AbstractRectGrid.transpose()

	Not documented



	AbstractRectGrid.classify()

	Not documented



	AbstractRectGrid.classifyInFamily(gridlist)

	Not documented



	AbstractRectGrid.genBounds()

	Not documented



	AbstractRectGrid.writeToFile(file)

	Not documented



	AbstractRectGrid.getMesh()

	Generate a mesh array for the meshfill graphics method.



	AbstractRectGrid.writeScrip(cufile[, gridTitle])

	Write a grid to a SCRIP file.



	AbstractRectGrid.toCurveGrid([gridid])

	Convert to a curvilinear grid.



	AbstractRectGrid.toGenericGrid([gridid])

	Not documented



	AbstractRectGrid.getMask()

	Not documented



	FileRectGrid.setBounds(latBounds, lonBounds)

	Not documented



	FileRectGrid.getMask()

	Not documented



	FileRectGrid.setMask(mask[, persistent])

	Not documented



	FileRectGrid.getMaskVar()

	Not documented



	TransientRectGrid.getMask()

	Not documented



	TransientRectGrid.setMask(mask[, persistent])

	Not documented



	TransientRectGrid.setBounds(latBounds, lonBounds)

	Not documented
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	Regrid

	



	Regrid.catchError

	



	Regrid.getTensorProduct

	



	Regrid.makeCurvilinear

	



	Regrid.makeCoordsCyclic

	



	Regrid.checkForCoordCut

	



	Regrid.handleCoordsCut

	



	Regrid.getIndices

	



	Regrid.getPeriodicities

	



	Regrid.del

	



	Regrid.find

	



	Regrid.setValidMask

	



	Regrid.setMask

	



	Regrid.computeWeights

	



	Regrid.apply

	



	Regrid.call

	



	Regrid.getNumValid

	



	Regrid.getNumDstPoints

	



	Regrid.getSRcGrid

	



	Regrid.getDstGrid

	



	Regrid.getIndicesAndWeights

	



	Regrid.extend

	



	Regrid.findIndices

	



	Regrid.testMakeCyclic

	



	Regrid.testHandleCut

	



	Regrid.test

	



	Regrid.funcl

	



	Regrid.func2

	



	Regrid.testMasking

	



	Regrid.func1

	



	Regrid.func2
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	AbstractHorizontalGrid(latAxis, lonAxis[, …])

	Create an horizontal grid



	AbstractHorizontalGrid.genBounds()

	Not documented



	AbstractHorizontalGrid.getAxis(naxis)

	Not documented



	AbstractHorizontalGrid.getBounds()

	Get the grid cell boundaries, as a tuple (latitudeBounds, longitudeBounds)



	AbstractHorizontalGrid.getLatitude()

	Get the latitude coordinates.



	AbstractHorizontalGrid.getLongitude()

	Get the longitude coordinates.



	AbstractHorizontalGrid.getMask()

	Get the mask array, if any, otherwise None is returned.



	AbstractHorizontalGrid.getMesh()

	Get the mesh array used by the meshfill plot.



	AbstractHorizontalGrid.getWeightsArray()

	Get Weights Array



	AbstractHorizontalGrid.listall([all])

	Not documented



	AbstractHorizontalGrid.setMask(mask[, permanent])

	Not documented



	AbstractHorizontalGrid.subGridRegion(…)

	Not documented



	AbstractHorizontalGrid.hasCoordType(coordType)

	Not documented



	AbstractHorizontalGrid.checkConvex()

	Check that each cell of the grid is convex in lon-lat space, with nodes defined counter-clockwise.



	AbstractHorizontalGrid.fixCutCells(…[, …])

	For any mapping from a spherical to a planar surface, there is a linear cut.



	AbstractCurveGrid(latAxis, lonAxis[, id, …])

	Create a curvilinear grid.



	AbstractCurveGrid.clone([copyData])

	Not documented



	AbstractCurveGrid.getMesh([transpose])

	Generate a mesh array for the meshfill graphics method.



	AbstractCurveGrid._getShape()

	Not documented



	AbstractCurveGrid.genBounds()

	Not documented



	AbstractCurveGrid.getAxis(naxis)

	Not documented



	AbstractCurveGrid.getMask()

	Get the mask array, if any, otherwise None is returned.



	AbstractCurveGrid.size()

	Not documented



	AbstractCurveGrid.writeScrip(cufile[, gridTitle])

	Write a grid to a SCRIP file.



	AbstractCurveGrid.toGenericGrid([gridid])

	Not documented



	AbstractCurveGrid.toCurveGrid([gridid])

	Not documented



	AbstractCurveGrid.writeToFile(file)

	Not documented



	AbstractCurveGrid.writeg(file)

	Write self as a Gridspec file representing a curvilinear grid.



	AbstractCurveGrid.write_gridspec(filename)

	Writes this grid to a Gridspec-compliant file, or does nothing if there is already a known file corresponding to this grid.



	AbstractCurveGrid.init_from_gridspec(filename)

	Reads to grid from a Gridspec-compliant file.



	AbstractCurveGrid.init_from_gridspec_file(f)

	Reads to grid from a Gridspec-compliant file, f.



	AbstractCurveGrid.subSlice(*specs, **keys)

	Get a transient subgrid based on an argument list <specs> of slices.



	AbstractCurveGrid.getGridSlices(domainlist, …)

	Determine which slices in slicelist correspond to the lat/lon elements of the grid.



	AbstractCurveGrid.getIndex()

	Get the grid index



	AbstractCurveGrid.intersect(spec)

	Intersect with the region specification.



	AbstractCurveGrid.getAxisList()

	Not documented



	AbstractCurveGrid.isClose(g)

	Is Close



	AbstractCurveGrid.checkAxes(axes)

	Check Axes



	AbstractCurveGrid.reconcile(axes)

	Reconcile



	AbstractCurveGrid.flatAxes()

	Flat Axes



	readScripCurveGrid(fileobj, dims, whichType, …)

	Read a ‘native’ SCRIP grid file, returning a transient curvilinear grid.
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	extractBounds(bounds)

	



	input_mask(ain, type, mask[, missing])

	set up the input mask including missing from ain
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:


BaseWriter
BaseWriter.write
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	CdmsRegrid.getboundlist

	



	CdmsRegrid.areCellsOk

	



	CdmsRegrid.projectToSphere

	



	CdmsRegrid.buildBounds

	



	CdmsRegrid.getBoundList

	



	CdmsRegrid.getCoordList

	



	CdmsRegrid.getDstDataShape

	



	CdmsRegrid.getAxisList

	



	CdmsRegrid.call
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	ESMFRegrid.setCoords(srcGrid, dstGrid[, …])

	Populator of grids, bounds and masks



	ESMFRegrid.computeWeights(**args)

	Compute interpolation weights



	ESMFRegrid.apply(srcData, dstData, rootPe[, …])

	Regrid source to destination.



	ESMFRegrid.getDstGrid()

	Get the destination grid on this processor



	ESMFRegrid.getSrcAreas(rootPe)

	Get the source grid cell areas



	ESMFRegrid.getDstAreas(rootPe)

	Get the destination grid cell areas



	ESMFRegrid.getSrcAreaFractions(rootPe)

	Get the source grid area fractions



	ESMFRegrid.getDstAreaFractions(rootPe)

	Get the destination grid area fractions



	ESMFRegrid.getSrcLocalShape(staggerLoc)

	Get the local source coordinate/data shape (may be different on each processor)



	ESMFRegrid.getDstLocalShape(staggerLoc)

	Get the local destination coordinate/data shape (may be different on each processor)



	ESMFRegrid.getSrcLocalSlab(staggerLoc)

	Get the destination local slab (ellipsis).



	ESMFRegrid.getDstLocalSlab(staggerLoc)

	Get the destination local slab (ellipsis).



	ESMFRegrid.fillInDiagnosticData(diag, rootPe)

	Fill in diagnostic data
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	guessPeriodicity(srcBounds)

	Guess if a src grid is periodic



	GenericRegrid.computeWeights(**args)

	Compute Weights



	GenericRegrid.apply(srcData, dstData[, …])

	Regrid source to destination



	GenericRegrid.getDstGrid()

	Return the destination grid, may be different from the dst grid provided to the constructor due to domain decomposition



	GenericRegrid.fillInDiagnosticData(diag[, …])

	Fill in diagnostic data
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LibCF regridding class


	
class LibCFRegrid(srcGrid, dstGrid, srcGridMask=None, srcBounds=None, **args)

	Methods







	apply(srcData, dstData[, missingValue])

	Regrid source to destination



	computeWeights(**args)

	Compute interpolation weights



	fillInDiagnosticData(diag, rootPe)

	Fill in diagnostic data



	getDstGrid()

	Get the grid of the dst data



	getSrcGrid()

	Get the grid of the src data (maybe larger than the dst grid passed to the constructor due to column/row padding)







	
apply(srcData, dstData, missingValue=None, **args)

	Regrid source to destination


	Parameters

	
	srcData :
	array (input)



	dstData :
	array (output)



	missingValue :
	value that should be set for points falling outside
the src domain, pass None if these should not be touched.














	
computeWeights(**args)

	Compute interpolation weights


	Parameters

	
	**args arguments to be passed to gsRegrid, e.g. nitermax, tolpos, …
	












	
fillInDiagnosticData(diag, rootPe)

	Fill in diagnostic data


	Parameters

	
	diag
	
a dictionary whose entries, if present, will be filled valid entries are: ‘numDstPoints’ and ‘numValid’





	rootPe
	not used


















	
getDstGrid()

	Get the grid of the dst data


	Returns

	
	grid
	












	
getSrcGrid()

	Get the grid of the src data (maybe larger than the dst
grid passed to the constructor due to column/row padding)


	Returns

	
	grid
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	SphereMesh(var[, sphereThickness])

	Methods





	SphereMesh.getXYZCoords([sphereRadius])

	Get the curvilinear cartesian coordinates



	SphereMesh.test2DRect

	



	SphereMesh.test2D

	



	SphereMesh.test3DRect

	



	SphereMesh.test3DposDown
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	VTKSGWriter(var[, sphereRadius, maxElev])

	Write file



	VTKSGWriter.write(filename)

	



	VTKSGWriter.test2DRect

	



	VTKSGWriter.test3D
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	VTKUGWriter(var[, sphereRadius, maxElev])

	Write file



	VTKUGWriter.write(filename)

	



	VTKUGWriter.test2DRect

	



	VTKUGWriter.test3D
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:


VsWriter
VsWriter.write
VsWriter.test2DRect
VsWriter.test3D
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Abstract class for writing data into file


	
class BaseWriter(var, sphereRadius=1.0, maxElev=0.1)

	Constructor


	Parameters

	
	var
	
a cdms2 variable





	sphereRadius
	radius of the sphere upon which the grid will be projected



	maxElev
	max elevation/depth normalized to the sphere radius













Methods







	write(filename)

	Write data to file.







	
write(filename)

	Write data to file. This method is overloaded.


	Parameters

	
	filename file name
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	checkorder(positionIn)

	Purpose :



	sendmsg(msg[, value1, value2])

	Purpose :
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	esgfConnectionException

	



	esgfDatasetException

	



	esgfFilesException

	



	FacetConnection([host])

	Methods





	FacetConnection.get_xmlelement([facet_param])

	



	FacetConnection.make_facet_dict(xmlelement)

	



	FacetConnection.get_xmlelement_count([…])

	



	FacetConnection.make_facet_dict_count(xmlelement)

	



	esgfConnection(host[, port, timeout, limit, …])

	Methods





	esgfConnection.getitem

	



	esgfConnection.setitem

	



	esgfConnection.search

	



	esgfConnection.generateRequest([stringType])

	



	esgfConnection.request(**keys)

	



	esgfConnection.extractTag(f)

	



	esgfConnection.searchDatasets(**keys)

	



	esgfDataset([host, port, limit, offset, …])

	Methods





	esgfDataset.extractFiles

	



	esgfDataset.info()

	



	esgfDataset.str

	



	esgfDataset.clearWebCache()

	



	esgfDataset.saveCache([target])

	



	esgfDataset.loadCache(source)

	



	esgfDataset.clearOriginalQueryCache()

	



	esgfDataset.clear()

	



	esgfDataset.search(**keys)

	



	esgfFiles(files, parent[, mapping, …])

	Methods





	esgfFiles.getitem

	



	esgfFiles.setitem

	



	esgfFiles.len

	



	esgfFiles.getMapping()

	



	esgfFiles.getMappingKeys()

	



	esgfFiles.setMapping(mapping)

	



	esgfFiles.remap([mapping, verbose])

	



	esgfFile(**keys)

	



	esgfFile.getitem

	



	esgfFile.setitem

	



	esgfFile.str
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	readRegridder(fileobj[, mapMethod, checkGrid])

	Read a regridder from an open fileobj.
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	Selector(*args, **kwargs)

	Selector class



	Selector.components()

	List of selector components, each an instance of SelectorComponent.



	Selector.refine(*args, **kwargs)

	Add components to this selector using the same syntax as the constructor.



	Selector.repr

	



	Selector.and

	



	Selector.clone()

	Makes a copy of this Selector.



	Selector.call

	



	Selector.select(variable, *args, **kwargs)

	Extract the selection from a variable.



	Selector.unmodifiedselect

	



	SelectorComponent

	Base class representing selection for a given set of axes.



	SelectorComponent.specify(slab, axes, …)

	Refine the specification suitable for slab.subRegion Set confined_by to yourself for each axis you confine.



	SelectorComponent.specifyGrid(var, grid, specs)

	Refine the specification suitable for grid.intersect().



	SelectorComponent.post(fetched, slab, axes, …)

	Post-process fetched if desired, return new value.



	axisComponent(id, spec)

	A SelectorComponent that confines exactly one axis or coordinate dimension (e.g.



	axisComponent.specify(slab, axes, …)

	Do specification for axis self.id; skip if axis not present.



	axisComponent.repr

	



	coordinateComponent(id, spec)

	A SelectorComponent that confines exactly one coordinate dimension (e.g., latitude)



	coordinateComponent.specifyGrid(var, grid, specs)

	Determine if this component confines the grid, and if so set the specs and return 1



	requiredComponent(ids)

	Checks to see that a specific id axis must be present.



	requiredComponent.specify(slab, axes, …)

	Doesn’t confine but checks for existance.



	indexComponent(id[, start, stop, stride])

	An axisComponent that confines exactly one axis by specifying indices.



	indexedComponent(index, value)

	A SelectorComponent that confines exactly one axis whose index is given.



	indexedComponent.specify(slab, axes, …)

	Do the specification for axis whose index is self.index.



	positionalComponent(v)

	A SelectorComponent that confines the next axis available.



	positionalComponent.specify(slab, axes, …)

	Find the next unconfined axis and confine it.



	positionalComponent.repr

	



	positionalComponent.longitude

	



	positionalComponent.latitude

	



	positionalComponent.time

	



	positionalComponent.level

	



	positionalComponent.required

	



	positionalComponent.kwselect

	



	positionalComponent.timeslice

	



	positionalComponent.latitudeslice

	



	positionalComponent.longitudeslice

	



	positionalComponent.levelslice

	



	positionalComponent.setslice
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	Slab.getattribute(name)

	Get the attribute name.



	Slab.setattribute(name, value)

	Set the attribute name to value.



	Slab.createattribute(name, value)

	Create an attribute and set its name to value.



	Slab.deleteattribute(name)

	Delete the named attribute.



	Slab.listattributes()

	Return a list of attribute names.



	Slab.listdimattributes(dim)

	List the legal axis field names.



	Slab.getdimattribute(dim, field)

	Get the attribute named field from the dim’th dimension.



	Slab.showdim()

	Show the dimension attributes and values.



	Slab.listdimnames()

	Return a list of the names of the dimensions.



	Slab.listall([all])

	Get list of info about this slab.



	Slab.info([flag, device])

	Write info about slab; include dimension values and weights if flag



	cdms_bounds2cu_bounds(b)

	Bounds are  len(v) by 2 in cdms but len(v)+1 in cu
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	asVariable(s[, writeable])

	As Variable



	createAxis(data[, bounds, id, copy, …])

	



	createRectGrid(lat, lon[, order, type, mask])

	Not documented



	createVariable(*args, **kargs)

	



	fromJSON(jsn)

	Recreate a TV from a dumped jsn object from dumps()



	isVariable(s)

	Is s a variable?



	sctype2char(sctype)

	Return the string representation of a scalar dtype.



	TransientVariable.all([axis, out, keepdims])

	Returns True if all elements evaluate to True.



	TransientVariable.anom([axis, dtype])

	Compute the anomalies (deviations from the arithmetic mean) along the given axis.



	TransientVariable.any([axis, out, keepdims])

	Returns True if any of the elements of a evaluate to True.



	TransientVariable.argmax([axis, fill_value, out])

	Returns array of indices of the maximum values along the given axis.



	TransientVariable.argmin([axis, fill_value, out])

	Return array of indices to the minimum values along the given axis.



	TransientVariable.argsort([axis, kind, …])

	Return an ndarray of indices that sort the array along the specified axis.



	TransientVariable.asma()

	Convert a Transient Variable into a numpy masked array.



	TransientVariable.astype(tc)

	return self as array of given type.



	TransientVariable.clip([min, max, out])

	Return an array whose values are limited to [min, max].



	TransientVariable.clone([copyData])

	Clone



	TransientVariable.compressed()

	Return all the non-masked data as a 1-D array.



	TransientVariable.compress(condition[, …])

	Return a where condition is True.



	TransientVariable.copyAxis(n, axis)

	Set n axis of self to a copy of axis.



	TransientVariable.copydimension(idim, other, …)

	Set idim dimension of self to variable other’s jdim’th This is for old cu compatibility.



	TransientVariable.copyDomain(other)

	Set the axes and grid by copying variable other.



	TransientVariable.count([axis, keepdims])

	Count the non-masked elements of the array along the given axis.



	TransientVariable.createattribute(name, value)

	Create an attribute and set its name to value.



	TransientVariable.crossSectionRegrid(…[, …])

	Return the variable regridded to new pressure levels and latitudes.



	TransientVariable.cumprod([axis, dtype, out])

	Return the cumulative product of the array elements over the given axis.



	TransientVariable.cumsum([axis, dtype, out])

	Return the cumulative sum of the array elements over the given axis.



	TransientVariable.decode(ar)

	Decode compressed data.



	TransientVariable.deleteattribute(name)

	Delete the named attribute.



	TransientVariable.diagonal([offset, axis1, …])

	Return specified diagonals.



	TransientVariable.dot(b[, out])

	Masked dot product of two arrays.



	TransientVariable.dump(file)

	Dump a pickle of the array to the specified file.



	TransientVariable.dumps(*args, **kargs)

	Dumps Variable to a jason object, args are passed directly to json.dump



	TransientVariable.exposeHalo([ghostWidth])

	Expose the halo to other processors.



	TransientVariable.fetchHaloData(pe, side)

	Fetch the halo data from another processor.



	TransientVariable.filled([fill_value])

	Return a copy of self, with masked values filled with a given value.



	TransientVariable.flatten([order])

	Return a copy of the array collapsed into one dimension.



	TransientVariable.freeHalo()

	Free the MPI windows attached to the halo.



	TransientVariable.generateGridkey(…)

	Determine if the variable is gridded.



	TransientVariable.generateRectGridkey(lat, lon)

	Determine if the variable is gridded, rectilinear.



	TransientVariable.getattribute(name)

	Get the attribute name.



	TransientVariable.getAxisIds()

	Get a list of axis identifiers.



	TransientVariable.getAxisIndex(axis_spec)

	Get the index of the axis specificed by axis_spec.



	TransientVariable.getAxisListIndex([axes, …])

	Get Axis List Index



	TransientVariable.getAxisList([axes, omit, …])

	Get the list of axis objects



	TransientVariable.getConvention()

	Get the metadata convention associated with this object.



	TransientVariable.getdimattribute(dim, field)

	Get the attribute named field from the dim’th dimension.



	TransientVariable.get_fill_value()

	Return the filling value of the masked array.



	TransientVariable.getForecastTime()

	Get the first forecast time dimension.



	TransientVariable.getGridIndices()

	Get Grid Indices



	TransientVariable.getHaloEllipsis(side)

	Get the ellipsis for a given halo side.



	TransientVariable.get_imag()

	Return the imaginary part of the masked array.



	TransientVariable.getLatitude()

	Get the first latitude dimension.



	TransientVariable.getLevel()

	Get the first vertical level dimension in the domain.



	TransientVariable.getLongitude()

	Get the first longitude dimension.



	TransientVariable.getMissing([asarray])

	Get Missing



	TransientVariable.getMPIRank()

	Return the MPI rank



	TransientVariable.getMPISize()

	Return the MPI communicator size



	TransientVariable.getOrder([ids])

	Get Order



	TransientVariable.get_real()

	Return the real part of the masked array.



	TransientVariable.getRegion(*specs, **keys)

	Read a region of data.



	TransientVariable.getSlice(*specs, **keys)

	getSlice takes arguments of the following forms and produces a return array.



	TransientVariable.getTileIndex()

	Get the tile index (for mosaics)



	TransientVariable.getTime()

	Get the first time dimension.



	TransientVariable.harden_mask()

	Force the mask to hard.



	TransientVariable.hasCellData()

	If any of the variable’s axis has explicit bounds, we have cell data otherwise we have point data.



	TransientVariable.ids()

	Return the addresses of the data and mask areas.



	TransientVariable.isEncoded()

	Transient variables are not encoded



	TransientVariable.listall([all])

	Get list of info about this slab.



	TransientVariable.listattributes()

	Return a list of attribute names.



	TransientVariable.listdimattributes(dim)

	List the legal axis field names.



	TransientVariable.listdimnames()

	Return a list of the names of the dimensions.



	TransientVariable.matchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which matches the compiled regular expression pattern, or if attname is None and pattern matches at least one string attribute.



	TransientVariable.matchPattern(pattern, …)

	Match for a pattern in a string-valued attribute.



	TransientVariable.max([axis, out, …])

	Return the maximum along a given axis.



	TransientVariable.mean([axis, dtype, out, …])

	Returns the average of the array elements along given axis.



	TransientVariable.mini([axis])

	Return the array minimum along the specified axis.



	TransientVariable.min([axis, out, …])

	Return the minimum along a given axis.



	TransientVariable.nonzero()

	Return the indices of unmasked elements that are not zero.



	TransientVariable.pressureRegrid(newLevel[, …])

	Return the variable regridded to new pressure levels.



	TransientVariable.prod([axis, dtype, out, …])

	Return the product of the array elements over the given axis.



	TransientVariable.product([axis, dtype, …])

	Return the product of the array elements over the given axis.



	TransientVariable.ptp([axis, out, …])

	Return (maximum - minimum) along the given dimension (i.e.



	TransientVariable.put(indices, values[, mode])

	Set storage-indexed locations to corresponding values.



	TransientVariable.ravel([order])

	Returns a 1D version of self, as a view.



	TransientVariable.regrid(togrid[, missing, …])

	return self regridded to the new grid.



	TransientVariable.reorder(order)

	Reorder per the specification order.



	TransientVariable.repeat(repeats[, axis])

	Repeat elements of an array.



	TransientVariable.reshape(*s, **kwargs)

	Give a new shape to the array without changing its data.



	TransientVariable.resize(newshape[, …])

	



	TransientVariable.round([decimals, out])

	Return each element rounded to the given number of decimals.



	TransientVariable.searchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which contains the compiled regular expression pattern, or if attname is None and pattern matches at least one string attribute.



	TransientVariable.searchPattern(pattern, …)

	Search for a pattern in a string-valued attribute.



	TransientVariable.searchPredicate(predicate, tag)

	Apply a truth-valued predicate.



	TransientVariable.select(*args, **kwargs)

	Selection of a subregion using selectors.



	TransientVariable.setattribute(name, value)

	Set the attribute name to value.



	TransientVariable.setAxisList(axislist)

	Set the axes to axislist.



	TransientVariable.setAxis(n, axis[, savegrid])

	Set n axis of self to a copy of axis.



	TransientVariable.setdimattribute(dim, …)

	Set the attribute named field from the dim’th dimension.



	TransientVariable.set_fill_value(value)

	Set missing value attribute and fill value



	TransientVariable.setMaskFromGridMask(mask, …)

	Set the mask for self, given a grid mask and the variable domain indices corresponding to the grid dimensions.



	TransientVariable.setMissing(value)

	Set missing value attribute and fill value



	TransientVariable.setMPIComm(comm)

	Set the MPI communicator.



	TransientVariable.setTileIndex(index)

	Set the tile index (for mosaics) index: tile index



	TransientVariable.showdim()

	Show the dimension attributes and values.



	TransientVariable.shrink_mask()

	Reduce a mask to nomask when possible.



	TransientVariable.soften_mask()

	Force the mask to soft.



	TransientVariable.sort([axis, kind, order, …])

	Sort the array, in-place



	TransientVariable.specs2slices(speclist[, force])

	Create an equivalent list of slices from an index specification.



	TransientVariable.std([axis, dtype, out, …])

	Returns the standard deviation of the array elements along given axis.



	TransientVariable.sum([axis, dtype, out, …])

	Return the sum of the array elements over the given axis.



	TransientVariable.swapaxes(axis1, axis2)

	Return a view of the array with axis1 and axis2 interchanged.



	TransientVariable.take(indices[, axis, out, …])

	



	TransientVariable.tobytes([fill_value, order])

	Return the array data as a string containing the raw bytes in the array.



	TransientVariable.tofile(fid[, sep, format])

	Save a masked array to a file in binary format.



	TransientVariable.toflex()

	Transforms a masked array into a flexible-type array.



	TransientVariable.tolist([fill_value])

	Return the data portion of the masked array as a hierarchical Python list.



	TransientVariable.torecords()

	Transforms a masked array into a flexible-type array.



	TransientVariable.tostring([fill_value, order])

	This function is a compatibility alias for tobytes.



	TransientVariable.toVisit(filename[, …])

	Save data to file for postprocessing by the VisIt visualization tool filename: name of the file where the data will be saved format: ‘Vs’ for VizSchema, ‘VTK’ for VTK, …



	TransientVariable.trace([offset, axis1, …])

	Return the sum along diagonals of the array.



	TransientVariable.transpose(*axes)

	Returns a view of the array with axes transposed.



	TransientVariable.unshare_mask()

	Copy the mask and set the sharedmask flag to False.



	TransientVariable.var([axis, dtype, out, …])

	Compute the variance along the specified axis.



	TransientVariable.view([dtype, type])

	New view of array with the same data.
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	DatasetVariable.astype(tc)

	return self as array of given type.



	DatasetVariable.createattribute(name, value)

	Create an attribute and set its name to value.



	DatasetVariable.crossSectionRegrid(newLevel, …)

	Return the variable regridded to new pressure levels and latitudes.



	DatasetVariable.decode(ar)

	Decode compressed data.



	DatasetVariable.deleteattribute(name)

	Delete the named attribute.



	DatasetVariable.dump

	



	DatasetVariable.expertPaths(slist)

	Expert Paths



	DatasetVariable.generateGridkey(convention, …)

	Determine if the variable is gridded.



	DatasetVariable.generateRectGridkey(lat, lon)

	Determine if the variable is gridded, rectilinear.



	DatasetVariable.genMatch(axis, interval, …)

	Helper function for expertPaths.



	DatasetVariable.getattribute(name)

	Get the attribute name.



	DatasetVariable.getAxisIds()

	Get a list of axis identifiers.



	DatasetVariable.getAxisIndex(axis_spec)

	Get the index of the axis specificed by axis_spec.



	DatasetVariable.getAxisListIndex([axes, …])

	Get Axis List Index



	DatasetVariable.getAxisList([axes, omit, order])

	Get the list of axis objects



	DatasetVariable.getConvention()

	Get the metadata convention associated with this object.



	DatasetVariable.getdimattribute(dim, field)

	Get the attribute named field from the dim’th dimension.



	DatasetVariable.getFilePath(matchnames, template)

	Lookup or generate the file path, depending on whether a filemap or template is present.



	DatasetVariable.getForecastTime()

	Get the first forecast time dimension.



	DatasetVariable.getGridIndices()

	Get Grid Indices



	DatasetVariable.getLatitude()

	Get the first latitude dimension.



	DatasetVariable.getLevel()

	Get the first vertical level dimension in the domain.



	DatasetVariable.getLongitude()

	Get the first longitude dimension.



	DatasetVariable.getMissing([asarray])

	Get Missing



	DatasetVariable.getOrder([ids])

	Get Order



	DatasetVariable.getPartition(axis)

	Get the partition attribute for this variable, axis.



	DatasetVariable.getRegion(*specs, **keys)

	Read a region of data.



	DatasetVariable.getSlice(*specs, **keys)

	getSlice takes arguments of the following forms and produces a return array.



	DatasetVariable.getTime()

	Get the first time dimension.



	DatasetVariable.getValue([squeeze])

	Return the entire set of values.



	DatasetVariable.hasCellData()

	If any of the variable’s axis has explicit bounds, we have cell data otherwise we have point data.



	DatasetVariable.initDomain(axisdict, griddict)

	Must be called by whoever made this Variable to set up axes, grids.



	DatasetVariable.isEncoded()

	True if self is represented as packed data.



	DatasetVariable.listall([all])

	Get list of info about this slab.



	DatasetVariable.listattributes()

	Return a list of attribute names.



	DatasetVariable.listdimattributes(dim)

	List the legal axis field names.



	DatasetVariable.listdimnames()

	Return a list of the names of the dimensions.



	DatasetVariable.matchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which matches the compiled regular expression pattern, or if attname is None and pattern matches at least one string attribute.



	DatasetVariable.matchPattern(pattern, …)

	Match for a pattern in a string-valued attribute.



	DatasetVariable.pressureRegrid(newLevel[, …])

	Return the variable regridded to new pressure levels.



	DatasetVariable.regrid(togrid[, missing, …])

	return self regridded to the new grid.



	DatasetVariable.reorder(order)

	Reorder per the specification order.



	DatasetVariable.searchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which contains the compiled regular expression pattern, or if attname is None and pattern matches at least one string attribute.



	DatasetVariable.searchPattern(pattern, …)

	Search for a pattern in a string-valued attribute.



	DatasetVariable.searchPredicate(predicate, tag)

	Apply a truth-valued predicate.



	DatasetVariable.select(*args, **kwargs)

	Selection of a subregion using selectors.



	DatasetVariable.setattribute(name, value)

	Set the attribute name to value.



	DatasetVariable.setMissing(value)

	Set the missing value.



	DatasetVariable.showdim()

	Show the dimension attributes and values.



	DatasetVariable.size()

	Number of elements.



	DatasetVariable.specs2slices(speclist[, force])

	Create an equivalent list of slices from an index specification.



	getPathFromTemplate(template, matchnames)

	



	lenSlice(aSlice)

	Return the number of values associated with a slice



	reverseSlice(s, size)

	For ‘reversed’ slices (slices with negative stride), return an equivalent slice with positive step.



	sliceIntersect(aSlice, interval)

	



	slicePartition(aSlice, partition)

	



	timeindex(value, units, basetime, delta, …)

	Calculate (t - basetime)/delu
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allclose(a, b, masked_equal=True, rtol=1e-05, atol=1e-08)

	Returns True if two arrays are element-wise equal within a tolerance.

This function is equivalent to allclose except that masked values
are treated as equal (default) or unequal, depending on the masked_equal
argument.


	Parameters

	
	a, barray_like
	Input arrays to compare.



	masked_equalbool, optional
	Whether masked values in a and b are considered equal (True) or not
(False). They are considered equal by default.



	rtolfloat, optional
	Relative tolerance. The relative difference is equal to rtol * b.
Default is 1e-5.



	atolfloat, optional
	Absolute tolerance. The absolute difference is equal to atol.
Default is 1e-8.







	Returns

	
	ybool
	Returns True if the two arrays are equal within the given
tolerance, False otherwise. If either array contains NaN, then
False is returned.










See also

all, any


	numpy.allclose
	the non-masked allclose.







Notes

If the following equation is element-wise True, then allclose returns
True:

absolute(`a` - `b`) <= (`atol` + `rtol` * absolute(`b`))





Return True if all elements of a and b are equal subject to
given tolerances.

Examples

>>> a = ma.array([1e10, 1e-7, 42.0], mask=[0, 0, 1])
>>> a
masked_array(data = [10000000000.0 1e-07 --],
             mask = [False False  True],
       fill_value = 1e+20)
>>> b = ma.array([1e10, 1e-8, -42.0], mask=[0, 0, 1])
>>> ma.allclose(a, b)
False





>>> a = ma.array([1e10, 1e-8, 42.0], mask=[0, 0, 1])
>>> b = ma.array([1.00001e10, 1e-9, -42.0], mask=[0, 0, 1])
>>> ma.allclose(a, b)
True
>>> ma.allclose(a, b, masked_equal=False)
False





Masked values are not compared directly.

>>> a = ma.array([1e10, 1e-8, 42.0], mask=[0, 0, 1])
>>> b = ma.array([1.00001e10, 1e-9, 42.0], mask=[0, 0, 1])
>>> ma.allclose(a, b)
True
>>> ma.allclose(a, b, masked_equal=False)
False
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allequal(a, b, fill_value=True)

	Return True if all entries of a and b are equal, using
fill_value as a truth value where either or both are masked.


	Parameters

	
	a, barray_like
	Input arrays to compare.



	fill_valuebool, optional
	Whether masked values in a or b are considered equal (True) or not
(False).







	Returns

	
	ybool
	Returns True if the two arrays are equal within the given
tolerance, False otherwise. If either array contains NaN,
then False is returned.










See also

all, any, numpy.ma.allclose



Examples

>>> a = ma.array([1e10, 1e-7, 42.0], mask=[0, 0, 1])
>>> a
masked_array(data = [10000000000.0 1e-07 --],
      mask = [False False  True],
      fill_value=1e+20)





>>> b = array([1e10, 1e-7, -42.0])
>>> b
array([  1.00000000e+10,   1.00000000e-07,  -4.20000000e+01])
>>> ma.allequal(a, b, fill_value=False)
False
>>> ma.allequal(a, b)
True
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arange(start, stop=None, step=1, typecode=None, axis=None, attributes=None, id=None, dtype=None)

	Just like range() except it returns a variable whose type can be specfied
by the keyword argument typecode. The axis of the result variable may be specified.









          

      

      

    

  

  
    
    MV2
    

    

    
 
  

    
      
          
            
  
MV2


	
argsort(x, axis=-1, fill_value=None)

	Treating masked values as if they have the value fill_value,
return sort indices for sorting along given axis.
if fill_value is None, use fill_value(x)
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arrayrange(start, stop=None, step=1, typecode=None, axis=None, attributes=None, id=None, dtype=None)

	Just like range() except it returns a variable whose type can be specfied
by the keyword argument typecode. The axis of the result variable may be specified.









          

      

      

    

  

  
    
    MV2
    

    

    
 
  

    
      
          
            
  
MV2


	
asVariable(s, writeable=1)

	As Variable


	Returns

	
	s if s is a Variable; if writeable is 1,
	

	return s if s is a TransientVariable.
	

	If s is not a variable of
	

	the desired type, attempt to make it so and return that.
	

	If we fail raise CDMSError
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as_masked(data, dtype=None, copy=False, order=None, mask=False, fill_value=None, keep_mask=True, hard_mask=False, shrink=True, subok=True, ndmin=0)

	An array class with possibly masked values.

Masked values of True exclude the corresponding element from any
computation.

Construction:

x = MaskedArray(data, mask=nomask, dtype=None, copy=False, subok=True,
                ndmin=0, fill_value=None, keep_mask=True, hard_mask=None,
                shrink=True, order=None)






	Parameters

	
	dataarray_like
	Input data.



	masksequence, optional
	Mask. Must be convertible to an array of booleans with the same
shape as data. True indicates a masked (i.e. invalid) data.



	dtypedtype, optional
	Data type of the output.
If dtype is None, the type of the data argument (data.dtype)
is used. If dtype is not None and different from data.dtype,
a copy is performed.



	copybool, optional
	Whether to copy the input data (True), or to use a reference instead.
Default is False.



	subokbool, optional
	Whether to return a subclass of MaskedArray if possible (True) or a
plain MaskedArray. Default is True.



	ndminint, optional
	Minimum number of dimensions. Default is 0.



	fill_valuescalar, optional
	Value used to fill in the masked values when necessary.
If None, a default based on the data-type is used.



	keep_maskbool, optional
	Whether to combine mask with the mask of the input data, if any
(True), or to use only mask for the output (False). Default is True.



	hard_maskbool, optional
	Whether to use a hard mask or not. With a hard mask, masked values
cannot be unmasked. Default is False.



	shrinkbool, optional
	Whether to force compression of an empty mask. Default is True.



	order{‘C’, ‘F’, ‘A’}, optional
	Specify the order of the array.  If order is ‘C’, then the array
will be in C-contiguous order (last-index varies the fastest).
If order is ‘F’, then the returned array will be in
Fortran-contiguous order (first-index varies the fastest).
If order is ‘A’ (default), then the returned array may be
in any order (either C-, Fortran-contiguous, or even discontiguous),
unless a copy is required, in which case it will be C-contiguous.
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asarray(data, typecode=None, dtype=None) is equivalent to array(data, dtype=None, copy=0)

	Assarray


	Returns

	
	data if dtype is None or data is a MaskedArray of the same dtype.
	

	typecode arg is for backward compatibility.
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average(a, axis=None, weights=None, returned=False)

	Return the weighted average of array over the given axis.


	Parameters

	
	aarray_like
	Data to be averaged.
Masked entries are not taken into account in the computation.



	axisint, optional
	Axis along which to average a. If None, averaging is done over
the flattened array.



	weightsarray_like, optional
	The importance that each element has in the computation of the average.
The weights array can either be 1-D (in which case its length must be
the size of a along the given axis) or of the same shape as a.
If weights=None, then all data in a are assumed to have a
weight equal to one.   If weights is complex, the imaginary parts
are ignored.



	returnedbool, optional
	Flag indicating whether a tuple (result, sum of weights)
should be returned as output (True), or just the result (False).
Default is False.







	Returns

	
	average, [sum_of_weights](tuple of) scalar or MaskedArray
	The average along the specified axis. When returned is True,
return a tuple with the average as the first element and the sum
of the weights as the second element. The return type is np.float64
if a is of integer type and floats smaller than float64, or the
input data-type, otherwise. If returned, sum_of_weights is always
float64.









Examples

>>> a = np.ma.array([1., 2., 3., 4.], mask=[False, False, True, True])
>>> np.ma.average(a, weights=[3, 1, 0, 0])
1.25





>>> x = np.ma.arange(6.).reshape(3, 2)
>>> print(x)
[[ 0.  1.]
 [ 2.  3.]
 [ 4.  5.]]
>>> avg, sumweights = np.ma.average(x, axis=0, weights=[1, 2, 3],
...                                 returned=True)
>>> print(avg)
[2.66666666667 3.66666666667]
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axisAllclose(ax1, ax2, rtol=1e-05, atol=1e-08)

	All close


	Parameters

	
	ax1, ax2array_like
	





	Returns

	
	bool
	True if all elements of axes ax1 and ax2 are close,
in the sense of numpy.ma.allclose.



	See Alsoall, any
	







Examples

>>> a = ma.array([1e10, 1e-7, 42.0], mask=[0, 0, 1])
>>> a
masked_array(data = [10000000000.0 1e-07 --],
             mask = [False False True],
       fill_value = 1e+20)
>>> b = ma.array([1e10, 1e-8, 42.0], mask=[0, 0, 1])
>>> ma.allclose(a, b)
False
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axisConcatenate(axes, id=None, attributes=None)

	Concatenate multiple axes including boundaries.


	Parameters

	
	axesAxes to concatenate
	

	idNew axis identification (default None)
	

	attributesAttributes to attached to the new Axis
	





	Returns

	
	Transient axis.
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axisTake(ax, indices)

	Take elements form an array along an axis


	Parameters

	
	axThe source array.
	

	indicesThe indices of the values to extract.
	





	Returns

	
	axisTransientAxis
	The return array has the same type of ax.
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choose(myindices, t)

	Choose


	Returns

	
	an array shaped like indices containing elements chosen from t.
	

	If an element of t is the special element masked, any element of
	

	the result that “chooses” that element is masked. The result has
	

	only the default axes.
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commonAxes(a, bdom, omit=None)

	Helper function for commonDomain.


	Parameters

	
	‘a’is a variable or array,
	

	‘b’is an axislist or None.
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commonDomain(a, b, omit=None)

	Common Domain


	Parameters

	
	commonDomain(a,b)tests that the domains of variables/arrays a and b are equal,
	





	Returns

	
	the common domain if equal, or None if not equal.
	

	The domains may differ in that one domain may have leading
	

	axes not common to the other; the result domain will contain those axes.
	If <omit> is specified, as an integer i, skip comparison of the ith dimension
and return None for the ith (common) dimension.
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commonGrid(a, b, axes)

	Common Grid


	Parameters

	
	commonGrid(a,b,axes)tests if the grids associated with variables a, b are equal
	and consistent with the list of axes.



	If so, the common grid is returned, else None is returned.
	

	a and b can be numpy arrays, in which case the result is None.
	

	The common grid is ‘consistent’ with axes if the grid axes (e.g., the axes of
	

	latitude and longitude coordinate variables) are members of the list ‘axes’.
	

	If the grid(s) of a, b are rectilinear, the result is None, as the grids
	

	are implicitly defined by the axes.
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commonGrid1(a, gb, axes)

	Helper function for commonGrid.









          

      

      

    

  

  
    
    MV2
    

    

    
 
  

    
      
          
            
  
MV2


	
common_fill_value(a, b)

	Return the common filling value of two masked arrays, if any.

If a.fill_value == b.fill_value, return the fill value,
otherwise return None.


	Parameters

	
	a, bMaskedArray
	The masked arrays for which to compare fill values.







	Returns

	
	fill_valuescalar or None
	The common fill value, or None.









Examples

>>> x = np.ma.array([0, 1.], fill_value=3)
>>> y = np.ma.array([0, 1.], fill_value=3)
>>> np.ma.common_fill_value(x, y)
3.0
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compress(a, b)
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concatenate(arrays, axis=0, axisid=None, axisattributes=None)

	Concatenate the arrays along the given axis. Give the extended axis the id and
attributes provided - by default, those of the first array.
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count(a, axis=None)

	Count of the non-masked elements in a, or along a certain axis.
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create_mask(newshape, dtype=None)

	Return a boolean mask of the given shape, filled with False.

This function returns a boolean ndarray with all entries False, that can
be used in common mask manipulations. If a complex dtype is specified, the
type of each field is converted to a boolean type.


	Parameters

	
	newshapetuple
	A tuple indicating the shape of the mask.



	dtype{None, dtype}, optional
	If None, use a MaskType instance. Otherwise, use a new datatype with
the same fields as dtype, converted to boolean types.







	Returns

	
	resultndarray
	An ndarray of appropriate shape and dtype, filled with False.










See also


	make_mask
	Create a boolean mask from an array.



	make_mask_descr
	Construct a dtype description list from a given dtype.







Examples

>>> import numpy.ma as ma
>>> ma.make_mask_none((3,))
array([False, False, False])





Defining a more complex dtype.

>>> dtype = np.dtype({'names':['foo', 'bar'],
                      'formats':[np.float32, int]})
>>> dtype
dtype([('foo', '<f4'), ('bar', '<i4')])
>>> ma.make_mask_none((3,), dtype=dtype)
array([(False, False), (False, False), (False, False)],
      dtype=[('foo', '|b1'), ('bar', '|b1')])
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diagonal(a, offset=0, axis1=0, axis2=1)

	Diagonal


	Parameters

	
	diagonal(a, offset=0, axis1=0, axis2 = 1)
	





	Returns

	
	The given diagonals defined by the two dimensions of the array.
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dot(a, b, strict=False, out=None)

	Return the dot product of two arrays.

This function is the equivalent of numpy.dot that takes masked values
into account. Note that strict and out are in different position
than in the method version. In order to maintain compatibility with the
corresponding method, it is recommended that the optional arguments be
treated as keyword only.  At some point that may be mandatory.


Note

Works only with 2-D arrays at the moment.




	Parameters

	
	a, bmasked_array_like
	Inputs arrays.



	strictbool, optional
	Whether masked data are propagated (True) or set to 0 (False) for
the computation. Default is False.  Propagating the mask means that
if a masked value appears in a row or column, the whole row or
column is considered masked.



	outmasked_array, optional
	Output argument. This must have the exact kind that would be returned
if it was not used. In particular, it must have the right type, must be
C-contiguous, and its dtype must be the dtype that would be returned
for dot(a,b). This is a performance feature. Therefore, if these
conditions are not met, an exception is raised, instead of attempting
to be flexible.


New in version 1.10.2.












See also


	numpy.dot
	Equivalent function for ndarrays.







Examples

>>> a = ma.array([[1, 2, 3], [4, 5, 6]], mask=[[1, 0, 0], [0, 0, 0]])
>>> b = ma.array([[1, 2], [3, 4], [5, 6]], mask=[[1, 0], [0, 0], [0, 0]])
>>> np.ma.dot(a, b)
masked_array(data =
 [[21 26]
 [45 64]],
             mask =
 [[False False]
 [False False]],
       fill_value = 999999)
>>> np.ma.dot(a, b, strict=True)
masked_array(data =
 [[-- --]
 [-- 64]],
             mask =
 [[ True  True]
 [ True False]],
       fill_value = 999999)
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fill_value(ar)
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filled(a, fill_value=None)

	Return input as an array with masked data replaced by a fill value.

If a is not a MaskedArray, a itself is returned.
If a is a MaskedArray and fill_value is None, fill_value is set to
a.fill_value.


	Parameters

	
	aMaskedArray or array_like
	An input object.



	fill_valuescalar, optional
	Filling value. Default is None.







	Returns

	
	andarray
	The filled array.










See also

compressed



Examples

>>> x = np.ma.array(np.arange(9).reshape(3, 3), mask=[[1, 0, 0],
...                                                   [1, 0, 0],
...                                                   [0, 0, 0]])
>>> x.filled()
array([[999999,      1,      2],
       [999999,      4,      5],
       [     6,      7,      8]])
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fromfunction(f, dimensions)

	Apply f to s to create an array as in numpy.
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getNumericCompatibility()
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get_print_limit()
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get_printoptions()

	Return the current print options.


	Returns

	
	print_optsdict
	Dictionary of current print options with keys



	precision : int


	threshold : int


	edgeitems : int


	linewidth : int


	suppress : bool


	nanstr : str


	infstr : str


	formatter : dict of callables


	sign : str







For a full description of these options, see set_printoptions.










See also

set_printoptions, set_string_function
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getmask(a)

	Return the mask of a masked array, or nomask.

Return the mask of a as an ndarray if a is a MaskedArray and the
mask is not nomask, else return nomask. To guarantee a full array
of booleans of the same shape as a, use getmaskarray.


	Parameters

	
	aarray_like
	Input MaskedArray for which the mask is required.










See also


	getdata
	Return the data of a masked array as an ndarray.



	getmaskarray
	Return the mask of a masked array, or full array of False.







Examples

>>> import numpy.ma as ma
>>> a = ma.masked_equal([[1,2],[3,4]], 2)
>>> a
masked_array(data =
 [[1 --]
 [3 4]],
      mask =
 [[False  True]
 [False False]],
      fill_value=999999)
>>> ma.getmask(a)
array([[False,  True],
       [False, False]])





Equivalently use the MaskedArray mask attribute.

>>> a.mask
array([[False,  True],
       [False, False]])





Result when mask == nomask

>>> b = ma.masked_array([[1,2],[3,4]])
>>> b
masked_array(data =
 [[1 2]
 [3 4]],
      mask =
 False,
      fill_value=999999)
>>> ma.nomask
False
>>> ma.getmask(b) == ma.nomask
True
>>> b.mask == ma.nomask
True
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getmaskarray(arr)

	Return the mask of a masked array, or full boolean array of False.

Return the mask of arr as an ndarray if arr is a MaskedArray and
the mask is not nomask, else return a full boolean array of False of
the same shape as arr.


	Parameters

	
	arrarray_like
	Input MaskedArray for which the mask is required.










See also


	getmask
	Return the mask of a masked array, or nomask.



	getdata
	Return the data of a masked array as an ndarray.







Examples

>>> import numpy.ma as ma
>>> a = ma.masked_equal([[1,2],[3,4]], 2)
>>> a
masked_array(data =
 [[1 --]
 [3 4]],
      mask =
 [[False  True]
 [False False]],
      fill_value=999999)
>>> ma.getmaskarray(a)
array([[False,  True],
       [False, False]])





Result when mask == nomask

>>> b = ma.masked_array([[1,2],[3,4]])
>>> b
masked_array(data =
 [[1 2]
 [3 4]],
      mask =
 False,
      fill_value=999999)
>>> >ma.getmaskarray(b)
array([[False, False],
       [False, False]])
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indices(dimensions, dtype=<class 'int'>)

	Return an array representing the indices of a grid.

Compute an array where the subarrays contain index values 0,1,…
varying only along the corresponding axis.


	Parameters

	
	dimensionssequence of ints
	The shape of the grid.



	dtypedtype, optional
	Data type of the result.







	Returns

	
	gridndarray
	The array of grid indices,
grid.shape = (len(dimensions),) + tuple(dimensions).










See also

mgrid, meshgrid



Notes

The output shape is obtained by prepending the number of dimensions
in front of the tuple of dimensions, i.e. if dimensions is a tuple
(r0, ..., rN-1) of length N, the output shape is
(N,r0,...,rN-1).

The subarrays grid[k] contains the N-D array of indices along the
k-th axis. Explicitly:

grid[k,i0,i1,...,iN-1] = ik





Examples

>>> grid = np.indices((2, 3))
>>> grid.shape
(2, 2, 3)
>>> grid[0]        # row indices
array([[0, 0, 0],
       [1, 1, 1]])
>>> grid[1]        # column indices
array([[0, 1, 2],
       [0, 1, 2]])





The indices can be used as an index into an array.

>>> x = np.arange(20).reshape(5, 4)
>>> row, col = np.indices((2, 3))
>>> x[row, col]
array([[0, 1, 2],
       [4, 5, 6]])





Note that it would be more straightforward in the above example to
extract the required elements directly with x[:2, :3].
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innerproduct(a, b)

	Inner product of two arrays.

Ordinary inner product of vectors for 1-D arrays (without complex
conjugation), in higher dimensions a sum product over the last axes.


	Parameters

	
	a, barray_like
	If a and b are nonscalar, their last dimensions must match.







	Returns

	
	outndarray
	out.shape = a.shape[:-1] + b.shape[:-1]







	Raises

	
	ValueError
	If the last dimension of a and b has different size.










See also


	tensordot
	Sum products over arbitrary axes.



	dot
	Generalised matrix product, using second last dimension of b.



	einsum
	Einstein summation convention.







Notes

Masked values are replaced by 0.

For vectors (1-D arrays) it computes the ordinary inner-product:

np.inner(a, b) = sum(a[:]*b[:])





More generally, if ndim(a) = r > 0 and ndim(b) = s > 0:

np.inner(a, b) = np.tensordot(a, b, axes=(-1,-1))





or explicitly:

np.inner(a, b)[i0,...,ir-1,j0,...,js-1]
     = sum(a[i0,...,ir-1,:]*b[j0,...,js-1,:])





In addition a or b may be scalars, in which case:

np.inner(a,b) = a*b





Examples

Ordinary inner product for vectors:

>>> a = np.array([1,2,3])
>>> b = np.array([0,1,0])
>>> np.inner(a, b)
2





A multidimensional example:

>>> a = np.arange(24).reshape((2,3,4))
>>> b = np.arange(4)
>>> np.inner(a, b)
array([[ 14,  38,  62],
       [ 86, 110, 134]])





An example where b is a scalar:

>>> np.inner(np.eye(2), 7)
array([[ 7.,  0.],
       [ 0.,  7.]])
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isMA(x)

	Test whether input is an instance of MaskedArray.

This function returns True if x is an instance of MaskedArray
and returns False otherwise.  Any object is accepted as input.


	Parameters

	
	xobject
	Object to test.







	Returns

	
	resultbool
	True if x is a MaskedArray.










See also


	isMA
	Alias to isMaskedArray.



	isarray
	Alias to isMaskedArray.







Examples

>>> import numpy.ma as ma
>>> a = np.eye(3, 3)
>>> a
array([[ 1.,  0.,  0.],
       [ 0.,  1.,  0.],
       [ 0.,  0.,  1.]])
>>> m = ma.masked_values(a, 0)
>>> m
masked_array(data =
 [[1.0 -- --]
 [-- 1.0 --]
 [-- -- 1.0]],
      mask =
 [[False  True  True]
 [ True False  True]
 [ True  True False]],
      fill_value=0.0)
>>> ma.isMaskedArray(a)
False
>>> ma.isMaskedArray(m)
True
>>> ma.isMaskedArray([0, 1, 2])
False
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isMaskedArray(x)

	Test whether input is an instance of MaskedArray.

This function returns True if x is an instance of MaskedArray
and returns False otherwise.  Any object is accepted as input.


	Parameters

	
	xobject
	Object to test.







	Returns

	
	resultbool
	True if x is a MaskedArray.










See also


	isMA
	Alias to isMaskedArray.



	isarray
	Alias to isMaskedArray.







Examples

>>> import numpy.ma as ma
>>> a = np.eye(3, 3)
>>> a
array([[ 1.,  0.,  0.],
       [ 0.,  1.,  0.],
       [ 0.,  0.,  1.]])
>>> m = ma.masked_values(a, 0)
>>> m
masked_array(data =
 [[1.0 -- --]
 [-- 1.0 --]
 [-- -- 1.0]],
      mask =
 [[False  True  True]
 [ True False  True]
 [ True  True False]],
      fill_value=0.0)
>>> ma.isMaskedArray(a)
False
>>> ma.isMaskedArray(m)
True
>>> ma.isMaskedArray([0, 1, 2])
False
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isMaskedVariable(x)

	Is x a masked variable, that is, an instance of AbstractVariable?
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is_floating(x)

	Is x a scalar float, either python or numpy?









          

      

      

    

  

  
    
    MV2
    

    

    
 
  

    
      
          
            
  
MV2


	
is_integer(x)

	Is x a scalar integer, either python or numpy?
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is_mask(m)

	Return True if m is a valid, standard mask.

This function does not check the contents of the input, only that the
type is MaskType. In particular, this function returns False if the
mask has a flexible dtype.


	Parameters

	
	marray_like
	Array to test.







	Returns

	
	resultbool
	True if m.dtype.type is MaskType, False otherwise.










See also


	isMaskedArray
	Test whether input is an instance of MaskedArray.







Examples

>>> import numpy.ma as ma
>>> m = ma.masked_equal([0, 1, 0, 2, 3], 0)
>>> m
masked_array(data = [-- 1 -- 2 3],
      mask = [ True False  True False False],
      fill_value=999999)
>>> ma.is_mask(m)
False
>>> ma.is_mask(m.mask)
True





Input must be an ndarray (or have similar attributes)
for it to be considered a valid mask.

>>> m = [False, True, False]
>>> ma.is_mask(m)
False
>>> m = np.array([False, True, False])
>>> m
array([False,  True, False])
>>> ma.is_mask(m)
True





Arrays with complex dtypes don’t return True.

>>> dtype = np.dtype({'names':['monty', 'pithon'],
                      'formats':[bool, bool]})
>>> dtype
dtype([('monty', '|b1'), ('pithon', '|b1')])
>>> m = np.array([(True, False), (False, True), (True, False)],
                 dtype=dtype)
>>> m
array([(True, False), (False, True), (True, False)],
      dtype=[('monty', '|b1'), ('pithon', '|b1')])
>>> ma.is_mask(m)
False
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is_masked(x)

	Is x a 0-D masked value?
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isarray(x)

	Test whether input is an instance of MaskedArray.

This function returns True if x is an instance of MaskedArray
and returns False otherwise.  Any object is accepted as input.


	Parameters

	
	xobject
	Object to test.







	Returns

	
	resultbool
	True if x is a MaskedArray.










See also


	isMA
	Alias to isMaskedArray.



	isarray
	Alias to isMaskedArray.







Examples

>>> import numpy.ma as ma
>>> a = np.eye(3, 3)
>>> a
array([[ 1.,  0.,  0.],
       [ 0.,  1.,  0.],
       [ 0.,  0.,  1.]])
>>> m = ma.masked_values(a, 0)
>>> m
masked_array(data =
 [[1.0 -- --]
 [-- 1.0 --]
 [-- -- 1.0]],
      mask =
 [[False  True  True]
 [ True False  True]
 [ True  True False]],
      fill_value=0.0)
>>> ma.isMaskedArray(a)
False
>>> ma.isMaskedArray(m)
True
>>> ma.isMaskedArray([0, 1, 2])
False
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left_shift(a, n)

	Left shift n bits
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make_mask(m, copy=False, shrink=True, dtype=<class 'numpy.bool_'>)

	Create a boolean mask from an array.

Return m as a boolean mask, creating a copy if necessary or requested.
The function can accept any sequence that is convertible to integers,
or nomask.  Does not require that contents must be 0s and 1s, values
of 0 are interepreted as False, everything else as True.


	Parameters

	
	marray_like
	Potential mask.



	copybool, optional
	Whether to return a copy of m (True) or m itself (False).



	shrinkbool, optional
	Whether to shrink m to nomask if all its values are False.



	dtypedtype, optional
	Data-type of the output mask. By default, the output mask has a
dtype of MaskType (bool). If the dtype is flexible, each field has
a boolean dtype. This is ignored when m is nomask, in which
case nomask is always returned.







	Returns

	
	resultndarray
	A boolean mask derived from m.









Examples

>>> import numpy.ma as ma
>>> m = [True, False, True, True]
>>> ma.make_mask(m)
array([ True, False,  True,  True])
>>> m = [1, 0, 1, 1]
>>> ma.make_mask(m)
array([ True, False,  True,  True])
>>> m = [1, 0, 2, -3]
>>> ma.make_mask(m)
array([ True, False,  True,  True])





Effect of the shrink parameter.

>>> m = np.zeros(4)
>>> m
array([ 0.,  0.,  0.,  0.])
>>> ma.make_mask(m)
False
>>> ma.make_mask(m, shrink=False)
array([False, False, False, False])





Using a flexible dtype.

>>> m = [1, 0, 1, 1]
>>> n = [0, 1, 0, 0]
>>> arr = []
>>> for man, mouse in zip(m, n):
...     arr.append((man, mouse))
>>> arr
[(1, 0), (0, 1), (1, 0), (1, 0)]
>>> dtype = np.dtype({'names':['man', 'mouse'],
                      'formats':[int, int]})
>>> arr = np.array(arr, dtype=dtype)
>>> arr
array([(1, 0), (0, 1), (1, 0), (1, 0)],
      dtype=[('man', '<i4'), ('mouse', '<i4')])
>>> ma.make_mask(arr, dtype=dtype)
array([(True, False), (False, True), (True, False), (True, False)],
      dtype=[('man', '|b1'), ('mouse', '|b1')])
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make_mask_none(newshape, dtype=None)

	Return a boolean mask of the given shape, filled with False.

This function returns a boolean ndarray with all entries False, that can
be used in common mask manipulations. If a complex dtype is specified, the
type of each field is converted to a boolean type.


	Parameters

	
	newshapetuple
	A tuple indicating the shape of the mask.



	dtype{None, dtype}, optional
	If None, use a MaskType instance. Otherwise, use a new datatype with
the same fields as dtype, converted to boolean types.







	Returns

	
	resultndarray
	An ndarray of appropriate shape and dtype, filled with False.










See also


	make_mask
	Create a boolean mask from an array.



	make_mask_descr
	Construct a dtype description list from a given dtype.







Examples

>>> import numpy.ma as ma
>>> ma.make_mask_none((3,))
array([False, False, False])





Defining a more complex dtype.

>>> dtype = np.dtype({'names':['foo', 'bar'],
                      'formats':[np.float32, int]})
>>> dtype
dtype([('foo', '<f4'), ('bar', '<i4')])
>>> ma.make_mask_none((3,), dtype=dtype)
array([(False, False), (False, False), (False, False)],
      dtype=[('foo', '|b1'), ('bar', '|b1')])
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mask_or(m1, m2, copy=False, shrink=True)

	Combine two masks with the logical_or operator.

The result may be a view on m1 or m2 if the other is nomask
(i.e. False).


	Parameters

	
	m1, m2array_like
	Input masks.



	copybool, optional
	If copy is False and one of the inputs is nomask, return a view
of the other input mask. Defaults to False.



	shrinkbool, optional
	Whether to shrink the output to nomask if all its values are
False. Defaults to True.







	Returns

	
	maskoutput mask
	The result masks values that are masked in either m1 or m2.







	Raises

	
	ValueError
	If m1 and m2 have different flexible dtypes.









Examples

>>> m1 = np.ma.make_mask([0, 1, 1, 0])
>>> m2 = np.ma.make_mask([1, 0, 0, 0])
>>> np.ma.mask_or(m1, m2)
array([ True,  True,  True, False])
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masked_array(a, mask=None, fill_value=None, axes=None, attributes=None, id=None)

	Masked Array


	Parameters

	
	masked_array(a, mask=None) =  array(a, mask=mask, copy=0, fill_value=fill_value)
	

	Use fill_value(a) if None.
	















          

      

      

    

  

  
    
    MV2
    

    

    
 
  

    
      
          
            
  
MV2


	
masked_equal(x, value)

	masked_equal(x, value) = x masked where x == value
For floating point consider masked_values(x, value) instead.









          

      

      

    

  

  
    
    MV2
    

    

    
 
  

    
      
          
            
  
MV2


	
masked_greater(x, value)

	masked_greater(x, value) = x masked where x > value
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masked_greater_equal(x, value)

	masked_greater_equal(x, value) = x masked where x >= value
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masked_inside(x, v1, v2)

	x with mask of all values of x that are inside [v1,v2]
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masked_less(x, value)

	masked_less(x, value) = x masked where x < value
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masked_less_equal(x, value)

	masked_less_equal(x, value) = x masked where x <= value
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masked_not_equal(x, value)

	masked_not_equal(x, value) = x masked where x != value
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masked_object(data, value, copy=1, savespace=0, axes=None, attributes=None, id=None)

	Create array masked where exactly data equal to value
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masked_outside(x, v1, v2)

	x with mask of all values of x that are outside [v1,v2]
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masked_values(data, value, rtol=1e-05, atol=1e-08, copy=1, savespace=0, axes=None, attributes=None, id=None)

	Masked Values


	Parameters

	
	masked_values(data, value, rtol=1.e-5, atol=1.e-8)
	

	Create a masked array; mask is None if possible.
	

	May share data values with original array, but not recommended.
	

	Masked where abs(data-value)<= atol + rtol * abs(value)
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masked_where(condition, x, copy=1)

	Marked Where


	Returns

	
	x as an array masked where condition is true. Also masked where x or condition masked.
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max(a, axis=None)

	Return the maximum along a given axis.


	Parameters

	
	axis{None, int}, optional
	Axis along which to operate.  By default, axis is None and the
flattened input is used.



	outarray_like, optional
	Alternative output array in which to place the result.  Must
be of the same shape and buffer length as the expected output.



	fill_value{var}, optional
	Value used to fill in the masked values.
If None, use the output of maximum_fill_value().







	Returns

	
	amaxarray_like
	New array holding the result.
If out was specified, out is returned.










See also


	maximum_fill_value
	Returns the maximum filling value for a given datatype.
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min(a, axis=None)

	Return the minimum along a given axis.


	Parameters

	
	axis{None, int}, optional
	Axis along which to operate.  By default, axis is None and the
flattened input is used.



	outarray_like, optional
	Alternative output array in which to place the result.  Must be of
the same shape and buffer length as the expected output.



	fill_value{var}, optional
	Value used to fill in the masked values.
If None, use the output of minimum_fill_value.







	Returns

	
	aminarray_like
	New array holding the result.
If out was specified, out is returned.










See also


	minimum_fill_value
	Returns the minimum filling value for a given datatype.
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ones(myshape, typecode=<class 'float'>, savespace=0, axes=None, attributes=None, id=None, grid=None, dtype=None)

	ones(n, typecode=float, savespace=0, axes=None, attributes=None, id=None) =
an array of all ones of the given length or shape.
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outerproduct(a, b) = {a[i]*b[j]}, has shape (len(a), len(b))
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power(a, b, third=None)

	a**b
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product(a, axis=0, dtype=None)

	Product of elements along axis.
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put(a, indices, values, mode='raise')

	Set storage-indexed locations to corresponding values.

This function is equivalent to MaskedArray.put, see that method
for details.


See also

MaskedArray.put
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putmask(a, mask, values)

	Changes elements of an array based on conditional and input values.

This is the masked array version of numpy.putmask, for details see
numpy.putmask.


See also

numpy.putmask



Notes

Using a masked array as values will not transform a ndarray into
a MaskedArray.
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rank(obj)

	Return the number of dimensions of an array.


Note

This function is deprecated in NumPy 1.9 to avoid confusion with
numpy.linalg.matrix_rank. The ndim attribute or function
should be used instead.




See also


	ndim
	equivalent non-deprecated function







Notes

In the old Numeric package, rank was the term used for the number of
dimensions, but in NumPy ndim is used instead.
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repeat(a, repeats, axis=None)

	repeat elements of a repeats times along axis
repeats is a sequence of length a.shape[axis]
telling how many times to repeat each element.
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reshape(a, newshape, axes=None, attributes=None, id=None, grid=None)

	
	numpy doc: 
	Gives a new shape to an array without changing its data.






	Parameters

	
	aarray_like
	
Array to be reshaped.





	newshapeint or tuple of ints
	The new shape should be compatible with the original shape. If
an integer, then the result will be a 1-D array of that length.
One shape dimension can be -1. In this case, the value is
inferred from the length of the array and remaining dimensions.



	order{‘C’, ‘F’, ‘A’}, optional
	Read the elements of a using this index order, and place the
elements into the reshaped array using this index order.  ‘C’
means to read / write the elements using C-like index order,
with the last axis index changing fastest, back to the first
axis index changing slowest. ‘F’ means to read / write the
elements using Fortran-like index order, with the first index
changing fastest, and the last index changing slowest. Note that
the ‘C’ and ‘F’ options take no account of the memory layout of
the underlying array, and only refer to the order of indexing.
‘A’ means to read / write the elements in Fortran-like index
order if a is Fortran contiguous in memory, C-like order
otherwise.











	Returns

	
	reshaped_arrayndarray
	This will be a new view object if possible; otherwise, it will
be a copy.  Note there is no guarantee of the memory layout (C- or
Fortran- contiguous) of the returned array.










See also


	ndarray.reshape
	Equivalent method.







Notes

It is not always possible to change the shape of an array without
copying the data. If you want an error to be raised when the data is copied,
you should assign the new shape to the shape attribute of the array:

>>> a = np.zeros((10, 2))
# A transpose makes the array non-contiguous
>>> b = a.T
# Taking a view makes it possible to modify the shape without modifying
# the initial object.
>>> c = b.view()
>>> c.shape = (20)
AttributeError: incompatible shape for a non-contiguous array





The order keyword gives the index ordering both for fetching the values
from a, and then placing the values into the output array.
For example, let’s say you have an array:

>>> a = np.arange(6).reshape((3, 2))
>>> a
array([[0, 1],
       [2, 3],
       [4, 5]])





You can think of reshaping as first raveling the array (using the given
index order), then inserting the elements from the raveled array into the
new array using the same kind of index ordering as was used for the
raveling.

>>> np.reshape(a, (2, 3)) # C-like index ordering
array([[0, 1, 2],
       [3, 4, 5]])
>>> np.reshape(np.ravel(a), (2, 3)) # equivalent to C ravel then C reshape
array([[0, 1, 2],
       [3, 4, 5]])
>>> np.reshape(a, (2, 3), order='F') # Fortran-like index ordering
array([[0, 4, 3],
       [2, 1, 5]])
>>> np.reshape(np.ravel(a, order='F'), (2, 3), order='F')
array([[0, 4, 3],
       [2, 1, 5]])





axes/attributes/grid are applied onto the new variable
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resize(a, new_shape)

	Resize


	Returns

	
	a new array with the specified shape.
	

	The original array’s total size can be any size.
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right_shift(a, n)

	Right shift n bits
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sctype2char(sctype)

	Return the string representation of a scalar dtype.


	Parameters

	
	sctypescalar dtype or object
	If a scalar dtype, the corresponding string character is
returned. If an object, sctype2char tries to infer its scalar type
and then return the corresponding string character.







	Returns

	
	typecharstr
	The string character corresponding to the scalar type.







	Raises

	
	ValueError
	If sctype is an object for which the type can not be inferred.










See also

obj2sctype, issctype, issubsctype, mintypecode



Examples

>>> for sctype in [np.int32, float, complex, np.string_, np.ndarray]:
...     print(np.sctype2char(sctype))
l
d
D
S
O





>>> x = np.array([1., 2-1.j])
>>> np.sctype2char(x)
'D'
>>> np.sctype2char(list)
'O'
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set_default_fill_value(value_type, value)

	Set the default fill value for value_type to value.
Parameters
———-
value_type is a string : real’,’complex’,’character’,’integer’,or ‘object’.

value should be a scalar or single-element array.
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set_fill_value(a, fill_value)

	Set the filling value of a, if a is a masked array.

This function changes the fill value of the masked array a in place.
If a is not a masked array, the function returns silently, without
doing anything.


	Parameters

	
	aarray_like
	Input array.



	fill_valuedtype
	Filling value. A consistency test is performed to make sure
the value is compatible with the dtype of a.







	Returns

	
	None
	Nothing returned by this function.










See also


	maximum_fill_value
	Return the default fill value for a dtype.



	MaskedArray.fill_value
	Return current fill value.



	MaskedArray.set_fill_value
	Equivalent method.







Examples

>>> import numpy.ma as ma
>>> a = np.arange(5)
>>> a
array([0, 1, 2, 3, 4])
>>> a = ma.masked_where(a < 3, a)
>>> a
masked_array(data = [-- -- -- 3 4],
      mask = [ True  True  True False False],
      fill_value=999999)
>>> ma.set_fill_value(a, -999)
>>> a
masked_array(data = [-- -- -- 3 4],
      mask = [ True  True  True False False],
      fill_value=-999)





Nothing happens if a is not a masked array.

>>> a = range(5)
>>> a
[0, 1, 2, 3, 4]
>>> ma.set_fill_value(a, 100)
>>> a
[0, 1, 2, 3, 4]
>>> a = np.arange(5)
>>> a
array([0, 1, 2, 3, 4])
>>> ma.set_fill_value(a, 100)
>>> a
array([0, 1, 2, 3, 4])
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set_print_limit(limit=inf)
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set_printoptions(precision=None, threshold=None, edgeitems=None, linewidth=None, suppress=None, nanstr=None, infstr=None, formatter=None, sign=None, floatmode=None, **kwarg)

	Set printing options.

These options determine the way floating point numbers, arrays and
other NumPy objects are displayed.


	Parameters

	
	precisionint or None, optional
	Number of digits of precision for floating point output (default 8).
May be None if floatmode is not fixed, to print as many digits as
necessary to uniquely specify the value.



	thresholdint, optional
	Total number of array elements which trigger summarization
rather than full repr (default 1000).



	edgeitemsint, optional
	Number of array items in summary at beginning and end of
each dimension (default 3).



	linewidthint, optional
	The number of characters per line for the purpose of inserting
line breaks (default 75).



	suppressbool, optional
	If True, always print floating point numbers using fixed point
notation, in which case numbers equal to zero in the current precision
will print as zero.  If False, then scientific notation is used when
absolute value of the smallest number is < 1e-4 or the ratio of the
maximum absolute value to the minimum is > 1e3. The default is False.



	nanstrstr, optional
	String representation of floating point not-a-number (default nan).



	infstrstr, optional
	String representation of floating point infinity (default inf).



	signstring, either ‘-‘, ‘+’, or ‘ ‘, optional
	Controls printing of the sign of floating-point types. If ‘+’, always
print the sign of positive values. If ‘ ‘, always prints a space
(whitespace character) in the sign position of positive values.  If
‘-‘, omit the sign character of positive values. (default ‘-‘)



	formatterdict of callables, optional
	If not None, the keys should indicate the type(s) that the respective
formatting function applies to.  Callables should return a string.
Types that are not specified (by their corresponding keys) are handled
by the default formatters.  Individual types for which a formatter
can be set are:


	‘bool’


	‘int’


	‘timedelta’ : a numpy.timedelta64


	‘datetime’ : a numpy.datetime64


	‘float’


	‘longfloat’ : 128-bit floats


	‘complexfloat’


	‘longcomplexfloat’ : composed of two 128-bit floats


	‘numpystr’ : types numpy.string_ and numpy.unicode_


	‘object’ : np.object_ arrays


	‘str’ : all other strings




Other keys that can be used to set a group of types at once are:


	‘all’ : sets all types


	‘int_kind’ : sets ‘int’


	‘float_kind’ : sets ‘float’ and ‘longfloat’


	‘complex_kind’ : sets ‘complexfloat’ and ‘longcomplexfloat’


	‘str_kind’ : sets ‘str’ and ‘numpystr’






	floatmodestr, optional
	Controls the interpretation of the precision option for
floating-point types. Can take the following values:


	
	‘fixed’: Always print exactly precision fractional digits,
	even if this would print more or fewer digits than
necessary to specify the value uniquely.







	
	‘unique’: Print the minimum number of fractional digits necessary
	to represent each value uniquely. Different elements may
have a different number of digits. The value of the
precision option is ignored.







	
	‘maxprec’: Print at most precision fractional digits, but if
	an element can be uniquely represented with fewer digits
only print it with that many.







	
	‘maxprec_equal’: Print at most precision fractional digits,
	but if every element in the array can be uniquely
represented with an equal number of fewer digits, use that
many digits for all elements.











	legacystring or False, optional
	If set to the string ‘1.13’ enables 1.13 legacy printing mode. This
approximates numpy 1.13 print output by including a space in the sign
position of floats and different behavior for 0d arrays. If set to
False, disables legacy mode. Unrecognized strings will be ignored
with a warning for forward compatibility.


New in version 1.14.0.












See also

get_printoptions, set_string_function, array2string



Notes

formatter is always reset with a call to set_printoptions.

Examples

Floating point precision can be set:

>>> np.set_printoptions(precision=4)
>>> print(np.array([1.123456789]))
[ 1.1235]





Long arrays can be summarised:

>>> np.set_printoptions(threshold=5)
>>> print(np.arange(10))
[0 1 2 ..., 7 8 9]





Small results can be suppressed:

>>> eps = np.finfo(float).eps
>>> x = np.arange(4.)
>>> x**2 - (x + eps)**2
array([ -4.9304e-32,  -4.4409e-16,   0.0000e+00,   0.0000e+00])
>>> np.set_printoptions(suppress=True)
>>> x**2 - (x + eps)**2
array([-0., -0.,  0.,  0.])





A custom formatter can be used to display array elements as desired:

>>> np.set_printoptions(formatter={'all':lambda x: 'int: '+str(-x)})
>>> x = np.arange(3)
>>> x
array([int: 0, int: -1, int: -2])
>>> np.set_printoptions()  # formatter gets reset
>>> x
array([0, 1, 2])





To put back the default options, you can use:

>>> np.set_printoptions(edgeitems=3,infstr='inf',
... linewidth=75, nanstr='nan', precision=8,
... suppress=False, threshold=1000, formatter=None)
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shape(obj)

	Return the shape of an array.


	Parameters

	
	aarray_like
	Input array.







	Returns

	
	shapetuple of ints
	The elements of the shape tuple give the lengths of the
corresponding array dimensions.










See also

alen


	ndarray.shape
	Equivalent array method.







Examples

>>> np.shape(np.eye(3))
(3, 3)
>>> np.shape([[1, 2]])
(1, 2)
>>> np.shape([0])
(1,)
>>> np.shape(0)
()





>>> a = np.array([(1, 2), (3, 4)], dtype=[('x', 'i4'), ('y', 'i4')])
>>> np.shape(a)
(2,)
>>> a.shape
(2,)
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size(obj, axis=None)

	Return the number of elements along a given axis.


	Parameters

	
	aarray_like
	Input data.



	axisint, optional
	Axis along which the elements are counted.  By default, give
the total number of elements.







	Returns

	
	element_countint
	Number of elements along the specified axis.










See also


	shape
	dimensions of array



	ndarray.shape
	dimensions of array



	ndarray.size
	number of elements in array







Examples

>>> a = np.array([[1,2,3],[4,5,6]])
>>> np.size(a)
6
>>> np.size(a,1)
3
>>> np.size(a,0)
2
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sort(a, axis=-1)

	Sort the array, in-place


	Parameters

	
	aarray_like
	Array to be sorted.



	axisint, optional
	Axis along which to sort. If None, the array is flattened before
sorting. The default is -1, which sorts along the last axis.



	kind{‘quicksort’, ‘mergesort’, ‘heapsort’, ‘stable’}, optional
	Sorting algorithm. Default is ‘quicksort’.



	orderlist, optional
	When a is a structured array, this argument specifies which fields
to compare first, second, and so on.  This list does not need to
include all of the fields.



	endwith{True, False}, optional
	Whether missing values (if any) should be treated as the largest values
(True) or the smallest values (False)
When the array contains unmasked values at the same extremes of the
datatype, the ordering of these values and the masked values is
undefined.



	fill_value{var}, optional
	Value used internally for the masked values.
If fill_value is not None, it supersedes endwith.







	Returns

	
	sorted_arrayndarray
	Array of the same type and shape as a.










See also


	ndarray.sort
	Method to sort an array in-place.



	argsort
	Indirect sort.



	lexsort
	Indirect stable sort on multiple keys.



	searchsorted
	Find elements in a sorted array.







Notes

See sort for notes on the different sorting algorithms.

Examples

>>> a = ma.array([1, 2, 5, 4, 3],mask=[0, 1, 0, 1, 0])
>>> # Default
>>> a.sort()
>>> print(a)
[1 3 5 -- --]





>>> a = ma.array([1, 2, 5, 4, 3],mask=[0, 1, 0, 1, 0])
>>> # Put missing values in the front
>>> a.sort(endwith=False)
>>> print(a)
[-- -- 1 3 5]





>>> a = ma.array([1, 2, 5, 4, 3],mask=[0, 1, 0, 1, 0])
>>> # fill_value takes over endwith
>>> a.sort(endwith=False, fill_value=3)
>>> print(a)
[1 -- -- 3 5]





The sort axis is replaced with a dummy axis.
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squeeze(x)

	call numpy.squeeze on ndarray and rebuild tvariable.
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sum(a, axis=None, fill_value=0, dtype=None)

	Sum of elements along a certain axis.
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take(a, myindices, axis=None)

	take(a, indices, axis=None) returns selection of items from a.
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transpose(a, axes=None)

	transpose(a, axes=None) reorder dimensions per tuple axes
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where(condition, x, y)

	where(condition, x, y) is x where condition is true, y otherwise
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zeros(myshape, typecode=<class 'float'>, savespace=0, axes=None, attributes=None, id=None, grid=None, dtype=None)

	zeros(n, typecode=float, savespace=0, axes=None, attributes=None, id=None) =
an array of all zeros of the given length or shape.
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AbstractVariable.__abs__()
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AbstractVariable.__add__(other)

	







          

      

      

    

  

  
    
    cdms2.avariable:AbstractVariable
    

    

    
 
  

    
      
          
            
  
cdms2.avariable:AbstractVariable


	
AbstractVariable.__array__(t=None, context=None)
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AbstractVariable.__call__(*args, **kwargs)

	Selection of a subregion using selectors.


	Parameters

	
	rawif set to 1, return numpy.ma only
	

	squeezeif set to 1, eliminate any dimension of length 1
	

	gridif given, result is regridded ont this grid
	

	orderif given, result is permuted into this order
	





	Returns

	
	Subregion selected
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AbstractVariable.__copy__()
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AbstractVariable.__div__(other)

	







          

      

      

    

  

  
    
    cdms2.avariable:AbstractVariable
    

    

    
 
  

    
      
          
            
  
cdms2.avariable:AbstractVariable


	
AbstractVariable.__eq__(other)

	Return self==value.
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AbstractVariable.__floordiv__(other)
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AbstractVariable.__ge__(other)

	Return self>=value.
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AbstractVariable.__getitem__(key)
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AbstractVariable.__getslice__(low, high)
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AbstractVariable.__gt__(other)

	Return self>value.
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AbstractVariable.__iadd__(other)

	Add other to self in place.
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AbstractVariable.__idiv__(other)

	Divide self by other in place.
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AbstractVariable.__imul__(other)

	Multiply self by other in place.
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AbstractVariable.__init__(parent=None, variableNode=None)

	Initialize self.  See help(type(self)) for accurate signature.
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AbstractVariable.__isub__(other)

	Subtract other from self in place.
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AbstractVariable.__le__(other)

	Return self<=value.
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AbstractVariable.__lshift__(n)
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AbstractVariable.__lt__(other)

	Return self<value.
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AbstractVariable.__mul__(other)
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AbstractVariable.__ne__(other)

	Return self!=value.
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AbstractVariable.__neg__()
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AbstractVariable.__pow__(other, third=None)
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AbstractVariable.__radd__(other)
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AbstractVariable.__rdiv__(other)
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AbstractVariable.__rmul__(other)
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AbstractVariable.__rshift__(n)

	







          

      

      

    

  

  
    
    cdms2.avariable:AbstractVariable
    

    

    
 
  

    
      
          
            
  
cdms2.avariable:AbstractVariable


	
AbstractVariable.__rsub__(other)
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AbstractVariable.__sqrt__()
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AbstractVariable.__sub__(other)
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AbstractVariable.__truediv__(other)
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AbstractVariable._decodedType()

	The datatype after decoding.
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AbstractVariable._getinternals()
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AbstractVariable._listatts()
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AbstractVariable._process_specs(specs, keys)

	Process the arguments for a getSlice, getRegion, etc.
time, level, latitude, longitude keywords handled here


	Returns

	
	An array of specifications for all dimensions.
	

	Any Ellipsis has been eliminated.
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AbstractVariable._returnArray(ar, squeeze, singles=None)
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AbstractVariable._setatts(value)
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AbstractVariable._setinternals(value)
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AbstractVariable._setmissing(name, value)
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AbstractVariable._single_specs(specs)

	Return a list of dimension indices where the spec is an index.
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AbstractVariable.assignValue(data)
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AbstractVariable.astype(tc)

	return self as array of given type.
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AbstractVariable.createattribute(name, value)

	Create an attribute and set its name to value.
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AbstractVariable.crossSectionRegrid(newLevel, newLatitude, missing=None, order=None, method='log')

	Return the variable regridded to new pressure levels and latitudes.
The variable should be a function of lat, level, and (optionally) time.


	Parameters

	
	newLevelis an axis of the result pressure levels.
	

	newLatitudeis an axis of latitude values.
	

	methodOptional either “log” to interpolate in the log of pressure (default),
	or “linear” for linear interpolation.



	missing and orderare as for regrid.CrossSectionRegridder.
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AbstractVariable.decode(ar)

	Decode compressed data.


	Parameters

	
	aris a masked array, scalar, or numpy.ma.masked.
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AbstractVariable.deleteattribute(name)

	Delete the named attribute.









          

      

      

    

  

  
    
    cdms2.avariable:AbstractVariable
    

    

    
 
  

    
      
          
            
  
cdms2.avariable:AbstractVariable





          

      

      

    

  

  
    
    cdms2.avariable:AbstractVariable
    

    

    
 
  

    
      
          
            
  
cdms2.avariable:AbstractVariable


	
AbstractVariable.expertSlice(slicelist)
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AbstractVariable.generateGridkey(convention, vardict)

	Determine if the variable is gridded.


	Parameters

	
	conventionMetadata convention class
	

	vardictVariable metedata
	





	Returns

	
	((latname, lonname, order, maskname, class), lat, lon) if gridded
	

	(None, None, None) if not gridded
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AbstractVariable.generateRectGridkey(lat, lon)

	Determine if the variable is gridded, rectilinear.


	Parameters

	
	latlatitude axis
	

	lonlongitude axis
	





	Returns

	
	(latname, lonname, order, maskname, class) if gridded, None if not gridded.
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AbstractVariable.getAxis(n)

	Get the n-th axis.


	Parameters

	
	nAxis number
	





	Returns

	
	if n < 0: n = n + self.rank()
	

	self.getDomain()[n][0]
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AbstractVariable.getAxisIds()

	Get a list of axis identifiers.


	Returns

	
	array list of axis ids
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AbstractVariable.getAxisIndex(axis_spec)

	Get the index of the axis specificed by axis_spec.


	Parameters

	
	axis_spec :
	





	Returns

	
	the axis index or -1 if no match is found.
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AbstractVariable.getAxisList(axes=None, omit=None, order=None)

	Get the list of axis objects

Notes

If axes is not None, include only certain axes.
If omit is not None, omit those specified by omit.

Arguments omit or axes  may be as specified in axisMatchAxis

order is an optional string determining the output order
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AbstractVariable.getAxisListIndex(axes=None, omit=None, order=None)

	Get Axis List Index


	Returns

	
	a list of indices of axis objects
	







Notes

If axes is not None, include only certain axes.
less the ones specified in omit.

If axes is None, use all axes of this variable.

Other specificiations are as for axisMatchIndex.
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AbstractVariable.getConvention()

	Get the metadata convention associated with this object.
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AbstractVariable.getDomain()

	Get the list of axes
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AbstractVariable.getForecast()
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AbstractVariable.getForecastTime()

	Get the first forecast time dimension.


	Returns

	
	First forecast time dimension axis or `None`.
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AbstractVariable.getGrid()
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AbstractVariable.getGridIndices()

	Get Grid Indices


	Returns

	
	a tuple of indices corresponding to the variable grid.
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AbstractVariable.getLatitude()

	Get the first latitude dimension.


	Returns

	
	First latitude dimension axis or `None`.
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AbstractVariable.getLevel()

	Get the first vertical level dimension in the domain.


	Returns

	
	First vertical level dimension axis or `None`.
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AbstractVariable.getLongitude()

	Get the first longitude dimension.


	Returns

	
	First longitude dimension axis or `None`.
	















          

      

      

    

  

  
    
    cdms2.avariable:AbstractVariable
    

    

    
 
  

    
      
          
            
  
cdms2.avariable:AbstractVariable


	
AbstractVariable.getMissing(asarray=0)

	Get Missing


	Parameters

	
	asarray‘0’
	

	‘1’numpy array
	





	Returns

	
	the missing value as a scalar, or as a numpy array if asarray==1
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AbstractVariable.getOrder(ids=0)

	Get Order


	Parameters

	
	id0 or 1
	





	Returns

	
	the order string, such as t, z, y, x (time, level, lat, lon).
	

	Notes
	

	* if ids == 0 (the default) for an axis that is not t,z,x,y
	the order string will contain a (-) character in that location.
The result string will be of the same length as the number
of axes. This makes it easy to loop over the dimensions.



	* if ids == 1 those axes will be represented in the order
	string as (id) where id is that axis’ id. The result will
be suitable for passing to order2index to get the
corresponding axes, and to orderparse for dividing up into
components.
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AbstractVariable.getRegion(*specs, **keys)

	Read a region of data. A region is an n-dimensional rectangular region specified in coordinate space.


	Parameters

	
	sliceis an argument list, each item of which has one of the following forms:
	
	
	x, where x is a scalar
	
	Map the scalar to the index of the closest coordinate value.










	
	(x, y)
	
	Map the half-open coordinate interval [x,y) to index interval.










	
	(x, y, ‘cc’)
	
	Map the closed interval [x,y] to index interval. Other options
are ‘oo’ (open), ‘oc’ (open on the left), and ‘co’
(open on the right, the default).










	
	(x, y, ‘co’, cycle)
	
	Map the coordinate interval with wraparound. If no cycle is
specified, wraparound will occur iff axis.isCircular() is true.














	EllipsisRepresents the full range of all dimensions bracketed by non-Ellipsis items.
	

	None, colonRepresents the full range of one dimension.
	

	Notes
	

	Only one dimension may be wrapped.
	

	Example
	

	Suppose the variable domain is `(time, level, lat, lon)`. Then
	>>> getRegion((10, 20), 850, Ellipsis,(-180, 180))






	retrieves :
	
	all times t such that 10.<=t<20.


	level 850.


	all values of all dimensions between level and lon (namely, lat).


	longitudes x such that -180<=x<180. This will be wrapped unless lon.topology==’linear’.
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AbstractVariable.getSlice(*specs, **keys)

	getSlice takes arguments of the following forms and produces
a return array.


	Parameters

	
	rawif set to 1, return numpy.ma only
	

	squeezeif set to 1, eliminate any dimension of length 1
	

	gridif given, result is regridded ont this grid.
	

	orderif given, result is permuted into this order
	

	numericSqueezeif index slice is given, eliminate that dimension.
	

	isitemif given, result is return as a scaler for 0-D data
	

	Notes
	

	There can be zero or more positional arguments, each of the form:
	

	#. a single integer n, meaning slice(n, n+1)
	

	#. an instance of the slice class
	

	#. a tuple, which will be used as arguments to create a slice
	

	#. `None` or `:`, which means a slice covering that entire dimension
	

	#. Ellipsis (…), which means to fill the slice list with `:`
	leaving only enough room at the end for the remaining positional arguments



	There can be keyword arguments of the form key = value, where
	

	key can be one of the names `time`, `level`, `latitude`, or
	

	`longitude`. The corresponding value can be any of (1)-(5) above.
	

	There must be no conflict between the positional arguments and
	

	the keywords.
	

	In (1)-(5) negative numbers are treated as offsets from the end
	

	of that dimension, as in normal Python indexing.
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AbstractVariable.getTime()

	Get the first time dimension.


	Returns

	
	First Time dimension axis or `None`.
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AbstractVariable.getValue(squeeze=1)

	Get the entire set of values.


	Returns

	
	All values and elimite the 1-D dimension.
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AbstractVariable.getattribute(name)

	Get the attribute name.
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AbstractVariable.getdimattribute(dim, field)

	Get the attribute named field from the dim’th dimension.
For bounds returns the old cu one-dimensional version.
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AbstractVariable.hasCellData()

	If any of the variable’s axis has explicit bounds, we have cell data
otherwise we have point data.


	Returns

	
	True or False if axis has cell data.
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AbstractVariable.info(flag=None, device=None)

	Write info about slab; include dimension values and weights if flag
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AbstractVariable.isAbstractCoordinate()

	







          

      

      

    

  

  
    
    cdms2.avariable:AbstractVariable
    

    

    
 
  

    
      
          
            
  
cdms2.avariable:AbstractVariable


	
AbstractVariable.isEncoded()

	True if self is represented as packed data.
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AbstractVariable.listall(all=None)

	Get list of info about this slab.
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AbstractVariable.listattributes()

	Return a list of attribute names.
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AbstractVariable.listdimattributes(dim)

	List the legal axis field names.
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AbstractVariable.listdimnames()

	Return a list of the names of the dimensions.
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AbstractVariable.matchPattern(pattern, attribute, tag)

	Match for a pattern in a string-valued attribute. If attribute is None, search all string attributes.
If tag is not None, it must match the internal node tag.


	Parameters

	
	pattern: (str)
	
pattern





	attribute: (str/None)
	attribute name



	tag: (str/None)
	node tag







	Results
	

	——-
	result: (list)
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AbstractVariable.matchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which matches
the compiled regular expression pattern, or
if attname is None and pattern matches at least one string attribute.


	Parameters

	
	pattern: (str) pattern
	attname: (str/None) attribute name







	Returns

	
	result: (int/True/False)
	
	True if the attribute with name attname is a string attribute which
matches the compiled regular expression pattern, or if attname is None
and pattern matches at least one string attribute.


	False if the attribute is not found or is not a string.
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AbstractVariable.pressureRegrid(newLevel, missing=None, order=None, method='log')

	Return the variable regridded to new pressure levels.
The variable should be a function of lat, lon, pressure, and (optionally) time.


	Parameters

	
	newLevelis an axis of the result pressure levels.
	

	methodis optional, either log to interpolate in the log of pressure (default),
	or linear for linear interpolation.



	missing and orderare as for regrid.PressureRegridder.
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AbstractVariable.rank()
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AbstractVariable.reg_specs2slices(initspeclist, force=None)
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AbstractVariable.regrid(togrid, missing=None, order=None, mask=None, **keywords)

	return self regridded to the new grid.
One can use the regrid2.Regridder optional arguments as well.

Example

>>> new_cdmsVar = cdmsVar.regrid(newGrid)  # uses libcf
>>> new_cdmsVar = cdmsVar.regrid(newGrid, regridMethod = 'conserve', coordSys = 'cart')






	Parameters

	
	togridtogrid destination grid. CDMS grid
	

	missingOptional missing missing values
	

	orderOptional order axis order
	

	maskOptional mask grid/data mask
	

	**keyords
	

	keywords optional keyword arguments dependent on regridTool
	





	Returns

	
	regridded variable
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AbstractVariable.reorder(order)

	Reorder per the specification order.


	Parameters

	
	orderstring can be “tzyx” with all possible axes permutation.
	





	Returns

	
	New reordered variable.
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AbstractVariable.searchPattern(pattern, attribute, tag)

	Search for a pattern in a string-valued attribute. If attribute is None, search all string attributes.
If tag is not None, it must match the internal node tag.


	Parameters

	
	pattern: (str)
	
	attribute: (str/None)
	attribute name



	tag: (str/None)
	node tag











	Returns

	
	result: (list)
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AbstractVariable.searchPredicate(predicate, tag)

	Apply a truth-valued predicate.


	Parameters

	
	predicate: (function)
	
	tag: (str/None)
	node tag







	Returns
	

	——-
	
	result: (list)
	
	Return a list containing a single instance: [self] if the
predicate is true and either tag is None or matches the
object node tag. If the predicate returns false, return an empty list
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AbstractVariable.searchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which
contains the compiled regular expression pattern, or
if attname is None and pattern matches at least one string attribute.


	Parameters

	
	pattern:
	
(str) pattern





	attname:
	(str/None) attribute name











	Returns

	
	result: (int/True/False)
	
	1 or True if the attribute with name attname is a string
attribute which contains the compiled regular expression pattern,
or if attname is None and pattern matches at least one string attribute,


	0 or False if the attribute is not found or is not a string
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AbstractVariable.select(*args, **kwargs)

	Selection of a subregion using selectors.


	Parameters

	
	rawif set to 1, return numpy.ma only
	

	squeezeif set to 1, eliminate any dimension of length 1
	

	gridif given, result is regridded ont this grid
	

	orderif given, result is permuted into this order
	





	Returns

	
	Subregion selected
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AbstractVariable.setGrid(grid)
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AbstractVariable.setMissing(value)

	Set the missing value.


	Parameters

	
	valuescalar, a single-valued numpy array, or None.
	

	Note :
	

	The value is cast to the same type as the variable.
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AbstractVariable.setattribute(name, value)

	Set the attribute name to value.
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AbstractVariable.showdim()

	Show the dimension attributes and values.
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AbstractVariable.specs2slices(speclist, force=None)

	Create an equivalent list of slices from an index specification.
An index specification is a list of acceptable items, which are



	an integer


	a slice instance (slice(start, stop, stride))


	the object “unspecified”


	the object None


	a colon







The size of the speclist must be self.rank()
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AbstractVariable.squeeze()
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AbstractVariable.subRegion(*specs, **keys)
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AbstractVariable.subSlice(*specs, **keys)
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AbstractVariable.typecode()
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_getCoordList(grid)

	Return a CDMS coordinate list from a CDMS grid


	Returns

	
	lats, lons
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axisMatchAxis(axes, specifications=None, omit=None, order=None)

	Match a list of axes following a specification or list of
specificatons, and a specification or list of specifications
of those axes to omit.


	Parameters

	
	specifications :
	
	is None, include all axes less the omitted ones.


	Individual specifications must be integer indices into axes or
matching criteria as detailed in axisMatches.






	omit :
	
	is None, do not omit any axis.


	Individual specifications must be integer indices into axes or
matching criteria as detailed in axisMatches.






	order :
	
	A string containing the symbols t,x,y,z or -.  If a - is
given, any elements of the result not chosen otherwise are filled
in from left to right with remaining candidates.










	Returns

	
	A list of axes that match the specification omitting any axes that matches
	

	an omit specification.
	

	Axes are returned in the order they occur in the axes argument unless order is given.
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axisMatchIndex(axes, specifications=None, omit=None, order=None)

	Match a list of axes following a specification or list of
specificatons, and a specification or list of specifications
of those axes to omit.


	Parameters

	
	specifications :
	
	is None, include all axes less the omitted ones.


	Individual specifications must be integer indices into axes or
matching criteria as detailed in axisMatches.






	omit :
	
	is None, do not omit any axis.


	Individual specifications must be integer indices into axes or
matching criteria as detailed in axisMatches.






	order :
	
	A string containing the symbols t,x,y,z or -.  If a - is
given, any elements of the result not chosen otherwise are filled
in from left to right with remaining candidates.










	Returns

	
	A list of axis’ indices which match the specification omitting any axes that matches an omit specification.
	

	Axes are returned in the order they occur in the axes argument unless order is given.
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axisMatches(axis, specification)

	Axis Matches


	Parameters

	
	axisSee note below
	

	specificationsSee note below
	





	Returns

	
	1 or 0 depending on whether axis matches the specification.
	

	Notes
	

	Specification must be one of:
	

	#. a string representing an axis id or one of the keywords time,
	fctau0, latitude or lat, longitude or lon, or lev or level.



	#. Axis may be surrounded with parentheses or spaces.
	
	We first attempt to match the axis id and the specification.


	Keywords try to match using isTime, isLatitude, etc.


	Comparisons to keywords and axis ids is case-insensitive.






	#. a function that takes an axis as an argument and returns a value.
	
	if the value returned is true, the axis matches.






	#. an axis object; will match if it is the same object as axis.
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getBoundList(coordList, mask=None, removeBadCells=False, badCellIndices=[])

	Return a list of bounds built from a list of coordinates


	Parameters

	
	coordList
	
coordinate list, should have getBounds()





	mask
	avoid checking areas where mask is one



	removeBadCells
	set to True if you want to the code to remove bad cells, ie zero cells, butterfly cells, …



	maskCellIndices
	list of bad cell indices to mask out (output)











	Returns

	
	[latBounds, lonBounds]
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getMinHorizontalMask(var)

	Get the minimum mask associated with ‘x’ and ‘y’
(i.e. with the min number of ones) across all axes


	Parameters

	
	varCDMS variable with a mask
	

	N/ANone
	





	Returns

	
	mask array or Noneif order ‘x’ and ‘y’ were not found
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getNumericCompatibility()
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guessPeriodicity(srcBounds)

	Guess if a src grid is periodic


	Parameters

	
	srcBoundsthe nodal src set of coordinates
	





	Returns

	
	1 if periodic, warp around, 0 otherwise
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order2index(axes, order)

	Find the index permutation of axes to match order.
The argument order is a string.

Note:



	Order elements can be:
	
	Letters t, x, y, z meaning time, longitude, latitude, level.


	Numbers 0-9 representing position in axes


	The letter - meaning insert the next available axis here.


	The ellipsis … meaning fill these positions with any remaining axes.


	(name) meaning an axis whose id is name.
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orderparse(order)

	Parse an order string. Returns a list of axes specifiers.

Note:



	Order elements can be:
	
	Letters t, x, y, z meaning time, longitude, latitude, level


	Numbers 0-9 representing position in axes


	The letter - meaning insert the next available axis here.


	The ellipsis … meaning fill these positions with any remaining axes.


	(name) meaning an axis whose id is name
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setNumericCompatibility(mode)
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splitSlice(s, size)

	For a ‘wraparound’ slice, return two equivalent slices
within the range 0..size-1.
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splitSliceExt(s, size)

	mf 20010330 –
For a ‘wraparound’ slice, return N equivalent slices
within the range 0…(N*size) N = anything
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AbstractAxis._time2value(value)

	Map value of type comptime, reltime, or string of form “yyyy-mm-dd hh:mi:ss” to value
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AbstractAxis.asComponentTime(calendar=None)

	Array version of cdtime tocomp. Returns a list of component times.
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AbstractAxis.asDTGTime(calendar=None)

	Array version of cdtime tocomp. Returns a list of component times in DTG format.
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AbstractAxis.asRelativeTime(units=None)

	Array version of cdtime torel. Returns a list of relative times.
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AbstractAxis.asdatetime(calendar=None)

	Array version of cdtime tocomp. Returns a list of datetime objects.
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AbstractAxis.clone(self, copyData=1)

	Return a copy of self as a transient axis.
If copyData is 1, make a separate copy of the data.
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AbstractAxis.getBounds(isGeneric=None)

	isGeneric is a list with one boolean which says if the bounds
are read from file (False) or generated (True)
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AbstractAxis.getBoundsForDualGrid(dualGrid)

	dualGrid changes the type of dataset from the current type to the dual.
So, if we have a point dataset we switch to a cell dataset and viceversa.
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AbstractAxis.getExplicitBounds()

	Return None if not explicitly defined
This is a way to determine if attributes are defined at cell
or at point level. If this function returns None attributes are
defined at points, otherwise they are defined at cells
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AbstractAxis.info(flag=None, device=None)

	Write info about axis; include dimension values and weights if flag
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AbstractAxis.isVirtual()

	Return true iff coordinate values are implicitly defined.
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AbstractAxis.listall(all=None)

	Get list of info about this axis.
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AbstractAxis.mapInterval(interval, indicator='ccn', cycle=None)

	Map coordinate interval to index interval. interval has one of the forms



	(x,y)


	(x,y,indicator): indicator overrides keywork argument


	(x,y,indicator,cycle): indicator, cycle override keyword arguments


	None: indicates the full interval







where x and y are the endpoints in coordinate space. indicator is a
two-character string, where the first character is c if the interval
is closed on the left, o if open, and the second character has the
same meaning for the right-hand point. Set cycle to a nonzero value
to force wraparound.


	Returns

	
	The corresponding index interval (i,j), where i<j, indicating
	

	the half-open index interval [i,j), or None if the intersection is empty.
	

	For an axis which is circular (self.topology == ‘circular’), [i,j)
	

	is interpreted as follows (where N = len(self)):
	

	(1) if j<=N, the interval does not wrap around the axis endpoint
	

	(2) if j>N, the interval wraps around, and is equivalent to the
	two consecutive intervals [i,N), [0,j-N)



	Example:
	
if the vector is [0,2,4,…,358] of length 180,and the coordinate
interval is [-5,5), the return index interval is[178,183). This is
equivalent to the two intervals [178,180) and [0,3).





	Note:
	if the interval is interior to the axis, but does not span any axis element,
a singleton (i,i+1) indicating an adjacent index is returned.
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AbstractAxis.mapIntervalExt(interval, indicator='ccn', cycle=None, epsilon=None)

	Like mapInterval, but returns (i,j,k) where k is stride,
and (i,j) is not restricted to one cycle.
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AbstractAxis.matchPattern(pattern, attribute, tag)

	Match for a pattern in a string-valued attribute. If attribute is None, search all string attributes.
If tag is not None, it must match the internal node tag.


	Parameters

	
	pattern: (str)
	
pattern





	attribute: (str/None)
	attribute name



	tag: (str/None)
	node tag







	Results
	

	——-
	result: (list)
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AbstractAxis.matchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which matches
the compiled regular expression pattern, or
if attname is None and pattern matches at least one string attribute.


	Parameters

	
	pattern: (str) pattern
	attname: (str/None) attribute name







	Returns

	
	result: (int/True/False)
	
	True if the attribute with name attname is a string attribute which
matches the compiled regular expression pattern, or if attname is None
and pattern matches at least one string attribute.


	False if the attribute is not found or is not a string.
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AbstractAxis.searchPattern(pattern, attribute, tag)

	Search for a pattern in a string-valued attribute. If attribute is None, search all string attributes.
If tag is not None, it must match the internal node tag.


	Parameters

	
	pattern: (str)
	
	attribute: (str/None)
	attribute name



	tag: (str/None)
	node tag











	Returns

	
	result: (list)
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AbstractAxis.searchPredicate(predicate, tag)

	Apply a truth-valued predicate.


	Parameters

	
	predicate: (function)
	
	tag: (str/None)
	node tag







	Returns
	

	——-
	
	result: (list)
	
	Return a list containing a single instance: [self] if the
predicate is true and either tag is None or matches the
object node tag. If the predicate returns false, return an empty list
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AbstractAxis.searchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which
contains the compiled regular expression pattern, or
if attname is None and pattern matches at least one string attribute.


	Parameters

	
	pattern:
	
(str) pattern





	attname:
	(str/None) attribute name











	Returns

	
	result: (int/True/False)
	
	1 or True if the attribute with name attname is a string
attribute which contains the compiled regular expression pattern,
or if attname is None and pattern matches at least one string attribute,


	0 or False if the attribute is not found or is not a string
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AbstractAxis.subAxis(i, j, k=1, wrap=True)

	Create a transient axis for the index slice [i:j:k]
The stride k can be positive or negative. Wraparound is
supported for longitude dimensions or those with a modulus attribute.
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AbstractAxis.subAxis(i, j, k=1, wrap=True)

	Create a transient axis for the index slice [i:j:k]
The stride k can be positive or negative. Wraparound is
supported for longitude dimensions or those with a modulus attribute.
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AbstractAxis.toRelativeTime(units, calendar=None)

	Convert time axis values to another unit possibly in another calendar
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Axis._time2value(value)

	Map value of type comptime, reltime, or string of form “yyyy-mm-dd hh:mi:ss” to value
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Axis.asComponentTime(calendar=None)

	Array version of cdtime tocomp. Returns a list of component times.
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Axis.asDTGTime(calendar=None)

	Array version of cdtime tocomp. Returns a list of component times in DTG format.
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Axis.asRelativeTime(units=None)

	Array version of cdtime torel. Returns a list of relative times.
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Axis.asdatetime(calendar=None)

	Array version of cdtime tocomp. Returns a list of datetime objects.
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Axis.clone(self, copyData=1)

	Return a copy of self as a transient axis.
If copyData is 1, make a separate copy of the data.
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Axis.getBounds(isGeneric=None)

	If isGeneric is a list with one element, we set its element to True if the
bounds were generated and False if bounds were read from the file.









          

      

      

    

  

  
    
    cdms2.axis:Axis
    

    

    
 
  

    
      
          
            
  
cdms2.axis:Axis


	
Axis.getBoundsForDualGrid(dualGrid)

	dualGrid changes the type of dataset from the current type to the dual.
So, if we have a point dataset we switch to a cell dataset and viceversa.
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Axis.info(flag=None, device=None)

	Write info about axis; include dimension values and weights if flag
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Axis.isVirtual()

	Return true iff coordinate values are implicitly defined.
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Axis.listall(all=None)

	Get list of info about this axis.
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Axis.mapInterval(interval, indicator='ccn', cycle=None)

	Map coordinate interval to index interval. interval has one of the forms



	(x,y)


	(x,y,indicator): indicator overrides keywork argument


	(x,y,indicator,cycle): indicator, cycle override keyword arguments


	None: indicates the full interval







where x and y are the endpoints in coordinate space. indicator is a
two-character string, where the first character is c if the interval
is closed on the left, o if open, and the second character has the
same meaning for the right-hand point. Set cycle to a nonzero value
to force wraparound.


	Returns

	
	The corresponding index interval (i,j), where i<j, indicating
	

	the half-open index interval [i,j), or None if the intersection is empty.
	

	For an axis which is circular (self.topology == ‘circular’), [i,j)
	

	is interpreted as follows (where N = len(self)):
	

	(1) if j<=N, the interval does not wrap around the axis endpoint
	

	(2) if j>N, the interval wraps around, and is equivalent to the
	two consecutive intervals [i,N), [0,j-N)



	Example:
	
if the vector is [0,2,4,…,358] of length 180,and the coordinate
interval is [-5,5), the return index interval is[178,183). This is
equivalent to the two intervals [178,180) and [0,3).





	Note:
	if the interval is interior to the axis, but does not span any axis element,
a singleton (i,i+1) indicating an adjacent index is returned.
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Axis.mapIntervalExt(interval, indicator='ccn', cycle=None, epsilon=None)

	Like mapInterval, but returns (i,j,k) where k is stride,
and (i,j) is not restricted to one cycle.
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Axis.matchPattern(pattern, attribute, tag)

	Match for a pattern in a string-valued attribute. If attribute is None, search all string attributes.
If tag is not None, it must match the internal node tag.


	Parameters

	
	pattern: (str)
	
pattern





	attribute: (str/None)
	attribute name



	tag: (str/None)
	node tag







	Results
	

	——-
	result: (list)
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Axis.matchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which matches
the compiled regular expression pattern, or
if attname is None and pattern matches at least one string attribute.


	Parameters

	
	pattern: (str) pattern
	attname: (str/None) attribute name







	Returns

	
	result: (int/True/False)
	
	True if the attribute with name attname is a string attribute which
matches the compiled regular expression pattern, or if attname is None
and pattern matches at least one string attribute.


	False if the attribute is not found or is not a string.
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Axis.searchPattern(pattern, attribute, tag)

	Search for a pattern in a string-valued attribute. If attribute is None, search all string attributes.
If tag is not None, it must match the internal node tag.


	Parameters

	
	pattern: (str)
	
	attribute: (str/None)
	attribute name



	tag: (str/None)
	node tag











	Returns

	
	result: (list)
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Axis.searchPredicate(predicate, tag)

	Apply a truth-valued predicate.


	Parameters

	
	predicate: (function)
	
	tag: (str/None)
	node tag







	Returns
	

	——-
	
	result: (list)
	
	Return a list containing a single instance: [self] if the
predicate is true and either tag is None or matches the
object node tag. If the predicate returns false, return an empty list
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Axis.searchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which
contains the compiled regular expression pattern, or
if attname is None and pattern matches at least one string attribute.


	Parameters

	
	pattern:
	
(str) pattern





	attname:
	(str/None) attribute name











	Returns

	
	result: (int/True/False)
	
	1 or True if the attribute with name attname is a string
attribute which contains the compiled regular expression pattern,
or if attname is None and pattern matches at least one string attribute,


	0 or False if the attribute is not found or is not a string
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Axis.subAxis(i, j, k=1, wrap=True)

	Create a transient axis for the index slice [i:j:k]
The stride k can be positive or negative. Wraparound is
supported for longitude dimensions or those with a modulus attribute.
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Axis.subAxis(i, j, k=1, wrap=True)

	Create a transient axis for the index slice [i:j:k]
The stride k can be positive or negative. Wraparound is
supported for longitude dimensions or those with a modulus attribute.
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Axis.toRelativeTime(units, calendar=None)

	Convert time axis values to another unit possibly in another calendar
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FileAxis._time2value(value)

	Map value of type comptime, reltime, or string of form “yyyy-mm-dd hh:mi:ss” to value
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FileAxis.asComponentTime(calendar=None)

	Array version of cdtime tocomp. Returns a list of component times.
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FileAxis.asDTGTime(calendar=None)

	Array version of cdtime tocomp. Returns a list of component times in DTG format.
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FileAxis.asRelativeTime(units=None)

	Array version of cdtime torel. Returns a list of relative times.
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FileAxis.asdatetime(calendar=None)

	Array version of cdtime tocomp. Returns a list of datetime objects.
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FileAxis.clone(self, copyData=1)

	Return a copy of self as a transient axis.
If copyData is 1, make a separate copy of the data.
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FileAxis.getBoundsForDualGrid(dualGrid)

	dualGrid changes the type of dataset from the current type to the dual.
So, if we have a point dataset we switch to a cell dataset and viceversa.
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FileAxis.info(flag=None, device=None)

	Write info about axis; include dimension values and weights if flag
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FileAxis.isUnlimited()

	Return true iff the axis is ‘Unlimited’ (extensible)
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FileAxis.isVirtual()

	Return true iff coordinate values are implicitly defined.
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FileAxis.listall(all=None)

	Get list of info about this axis.
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FileAxis.mapInterval(interval, indicator='ccn', cycle=None)

	Map coordinate interval to index interval. interval has one of the forms



	(x,y)


	(x,y,indicator): indicator overrides keywork argument


	(x,y,indicator,cycle): indicator, cycle override keyword arguments


	None: indicates the full interval







where x and y are the endpoints in coordinate space. indicator is a
two-character string, where the first character is c if the interval
is closed on the left, o if open, and the second character has the
same meaning for the right-hand point. Set cycle to a nonzero value
to force wraparound.


	Returns

	
	The corresponding index interval (i,j), where i<j, indicating
	

	the half-open index interval [i,j), or None if the intersection is empty.
	

	For an axis which is circular (self.topology == ‘circular’), [i,j)
	

	is interpreted as follows (where N = len(self)):
	

	(1) if j<=N, the interval does not wrap around the axis endpoint
	

	(2) if j>N, the interval wraps around, and is equivalent to the
	two consecutive intervals [i,N), [0,j-N)



	Example:
	
if the vector is [0,2,4,…,358] of length 180,and the coordinate
interval is [-5,5), the return index interval is[178,183). This is
equivalent to the two intervals [178,180) and [0,3).





	Note:
	if the interval is interior to the axis, but does not span any axis element,
a singleton (i,i+1) indicating an adjacent index is returned.
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FileAxis.mapIntervalExt(interval, indicator='ccn', cycle=None, epsilon=None)

	Like mapInterval, but returns (i,j,k) where k is stride,
and (i,j) is not restricted to one cycle.
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FileAxis.matchPattern(pattern, attribute, tag)

	Match for a pattern in a string-valued attribute. If attribute is None, search all string attributes.
If tag is not None, it must match the internal node tag.


	Parameters

	
	pattern: (str)
	
pattern





	attribute: (str/None)
	attribute name



	tag: (str/None)
	node tag







	Results
	

	——-
	result: (list)
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FileAxis.matchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which matches
the compiled regular expression pattern, or
if attname is None and pattern matches at least one string attribute.


	Parameters

	
	pattern: (str) pattern
	attname: (str/None) attribute name







	Returns

	
	result: (int/True/False)
	
	True if the attribute with name attname is a string attribute which
matches the compiled regular expression pattern, or if attname is None
and pattern matches at least one string attribute.


	False if the attribute is not found or is not a string.
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FileAxis.searchPattern(pattern, attribute, tag)

	Search for a pattern in a string-valued attribute. If attribute is None, search all string attributes.
If tag is not None, it must match the internal node tag.


	Parameters

	
	pattern: (str)
	
	attribute: (str/None)
	attribute name



	tag: (str/None)
	node tag











	Returns

	
	result: (list)
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FileAxis.searchPredicate(predicate, tag)

	Apply a truth-valued predicate.


	Parameters

	
	predicate: (function)
	
	tag: (str/None)
	node tag







	Returns
	

	——-
	
	result: (list)
	
	Return a list containing a single instance: [self] if the
predicate is true and either tag is None or matches the
object node tag. If the predicate returns false, return an empty list
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FileAxis.searchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which
contains the compiled regular expression pattern, or
if attname is None and pattern matches at least one string attribute.


	Parameters

	
	pattern:
	
(str) pattern





	attname:
	(str/None) attribute name











	Returns

	
	result: (int/True/False)
	
	1 or True if the attribute with name attname is a string
attribute which contains the compiled regular expression pattern,
or if attname is None and pattern matches at least one string attribute,


	0 or False if the attribute is not found or is not a string




















          

      

      

    

  

  
    
    cdms2.axis:FileAxis
    

    

    
 
  

    
      
          
            
  
cdms2.axis:FileAxis


	
FileAxis.subAxis(i, j, k=1, wrap=True)

	Create a transient axis for the index slice [i:j:k]
The stride k can be positive or negative. Wraparound is
supported for longitude dimensions or those with a modulus attribute.
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FileAxis.subAxis(i, j, k=1, wrap=True)

	Create a transient axis for the index slice [i:j:k]
The stride k can be positive or negative. Wraparound is
supported for longitude dimensions or those with a modulus attribute.
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FileAxis.toRelativeTime(units, calendar=None)

	Convert time axis values to another unit possibly in another calendar
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FileVirtualAxis._time2value(value)

	Map value of type comptime, reltime, or string of form “yyyy-mm-dd hh:mi:ss” to value
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FileVirtualAxis.asComponentTime(calendar=None)

	Array version of cdtime tocomp. Returns a list of component times.
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FileVirtualAxis.asDTGTime(calendar=None)

	Array version of cdtime tocomp. Returns a list of component times in DTG format.
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FileVirtualAxis.asRelativeTime(units=None)

	Array version of cdtime torel. Returns a list of relative times.
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FileVirtualAxis.asdatetime(calendar=None)

	Array version of cdtime tocomp. Returns a list of datetime objects.
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FileVirtualAxis.clone(self, copyData=1)

	Return a copy of self as a transient axis.
If copyData is 1, make a separate copy of the data.
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FileVirtualAxis.getBoundsForDualGrid(dualGrid)

	dualGrid changes the type of dataset from the current type to the dual.
So, if we have a point dataset we switch to a cell dataset and viceversa.
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FileVirtualAxis.info(flag=None, device=None)

	Write info about axis; include dimension values and weights if flag
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FileVirtualAxis.isUnlimited()

	Return true iff the axis is ‘Unlimited’ (extensible)
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FileVirtualAxis.isVirtual()

	Return true iff coordinate values are implicitly defined.
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FileVirtualAxis.listall(all=None)

	Get list of info about this axis.
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FileVirtualAxis.mapInterval(interval, indicator='ccn', cycle=None)

	Map coordinate interval to index interval. interval has one of the forms



	(x,y)


	(x,y,indicator): indicator overrides keywork argument


	(x,y,indicator,cycle): indicator, cycle override keyword arguments


	None: indicates the full interval







where x and y are the endpoints in coordinate space. indicator is a
two-character string, where the first character is c if the interval
is closed on the left, o if open, and the second character has the
same meaning for the right-hand point. Set cycle to a nonzero value
to force wraparound.


	Returns

	
	The corresponding index interval (i,j), where i<j, indicating
	

	the half-open index interval [i,j), or None if the intersection is empty.
	

	For an axis which is circular (self.topology == ‘circular’), [i,j)
	

	is interpreted as follows (where N = len(self)):
	

	(1) if j<=N, the interval does not wrap around the axis endpoint
	

	(2) if j>N, the interval wraps around, and is equivalent to the
	two consecutive intervals [i,N), [0,j-N)



	Example:
	
if the vector is [0,2,4,…,358] of length 180,and the coordinate
interval is [-5,5), the return index interval is[178,183). This is
equivalent to the two intervals [178,180) and [0,3).





	Note:
	if the interval is interior to the axis, but does not span any axis element,
a singleton (i,i+1) indicating an adjacent index is returned.
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FileVirtualAxis.mapIntervalExt(interval, indicator='ccn', cycle=None, epsilon=None)

	Like mapInterval, but returns (i,j,k) where k is stride,
and (i,j) is not restricted to one cycle.
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FileVirtualAxis.matchPattern(pattern, attribute, tag)

	Match for a pattern in a string-valued attribute. If attribute is None, search all string attributes.
If tag is not None, it must match the internal node tag.


	Parameters

	
	pattern: (str)
	
pattern





	attribute: (str/None)
	attribute name



	tag: (str/None)
	node tag







	Results
	

	——-
	result: (list)
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FileVirtualAxis.matchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which matches
the compiled regular expression pattern, or
if attname is None and pattern matches at least one string attribute.


	Parameters

	
	pattern: (str) pattern
	attname: (str/None) attribute name







	Returns

	
	result: (int/True/False)
	
	True if the attribute with name attname is a string attribute which
matches the compiled regular expression pattern, or if attname is None
and pattern matches at least one string attribute.


	False if the attribute is not found or is not a string.
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FileVirtualAxis.searchPattern(pattern, attribute, tag)

	Search for a pattern in a string-valued attribute. If attribute is None, search all string attributes.
If tag is not None, it must match the internal node tag.


	Parameters

	
	pattern: (str)
	
	attribute: (str/None)
	attribute name



	tag: (str/None)
	node tag











	Returns

	
	result: (list)
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FileVirtualAxis.searchPredicate(predicate, tag)

	Apply a truth-valued predicate.


	Parameters

	
	predicate: (function)
	
	tag: (str/None)
	node tag







	Returns
	

	——-
	
	result: (list)
	
	Return a list containing a single instance: [self] if the
predicate is true and either tag is None or matches the
object node tag. If the predicate returns false, return an empty list
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FileVirtualAxis.searchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which
contains the compiled regular expression pattern, or
if attname is None and pattern matches at least one string attribute.


	Parameters

	
	pattern:
	
(str) pattern





	attname:
	(str/None) attribute name











	Returns

	
	result: (int/True/False)
	
	1 or True if the attribute with name attname is a string
attribute which contains the compiled regular expression pattern,
or if attname is None and pattern matches at least one string attribute,


	0 or False if the attribute is not found or is not a string
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FileVirtualAxis.subAxis(i, j, k=1, wrap=True)

	Create a transient axis for the index slice [i:j:k]
The stride k can be positive or negative. Wraparound is
supported for longitude dimensions or those with a modulus attribute.
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FileVirtualAxis.subAxis(i, j, k=1, wrap=True)

	Create a transient axis for the index slice [i:j:k]
The stride k can be positive or negative. Wraparound is
supported for longitude dimensions or those with a modulus attribute.
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FileVirtualAxis.toRelativeTime(units, calendar=None)

	Convert time axis values to another unit possibly in another calendar
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TransientAxis.__init__(data, bounds=None, id=None, attributes=None, copy=0, genericBounds=False)

	genericBounds specify if bounds were generated (True) or read from a file (False)









          

      

      

    

  

  
    
    cdms2.axis:TransientAxis
    

    

    
 
  

    
      
          
            
  
cdms2.axis:TransientAxis


	
TransientAxis._time2value(value)

	Map value of type comptime, reltime, or string of form “yyyy-mm-dd hh:mi:ss” to value
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TransientAxis.asComponentTime(calendar=None)

	Array version of cdtime tocomp. Returns a list of component times.
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TransientAxis.asDTGTime(calendar=None)

	Array version of cdtime tocomp. Returns a list of component times in DTG format.
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TransientAxis.asRelativeTime(units=None)

	Array version of cdtime torel. Returns a list of relative times.
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TransientAxis.asdatetime(calendar=None)

	Array version of cdtime tocomp. Returns a list of datetime objects.
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TransientAxis.clone(self, copyData=1)

	Return a copy of self as a transient axis.
If copyData is 1, make a separate copy of the data.
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TransientAxis.getBoundsForDualGrid(dualGrid)

	dualGrid changes the type of dataset from the current type to the dual.
So, if we have a point dataset we switch to a cell dataset and viceversa.
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TransientAxis.info(flag=None, device=None)

	Write info about axis; include dimension values and weights if flag
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TransientAxis.isVirtual()

	Return true iff coordinate values are implicitly defined.
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TransientAxis.listall(all=None)

	Get list of info about this axis.
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TransientAxis.mapInterval(interval, indicator='ccn', cycle=None)

	Map coordinate interval to index interval. interval has one of the forms



	(x,y)


	(x,y,indicator): indicator overrides keywork argument


	(x,y,indicator,cycle): indicator, cycle override keyword arguments


	None: indicates the full interval







where x and y are the endpoints in coordinate space. indicator is a
two-character string, where the first character is c if the interval
is closed on the left, o if open, and the second character has the
same meaning for the right-hand point. Set cycle to a nonzero value
to force wraparound.


	Returns

	
	The corresponding index interval (i,j), where i<j, indicating
	

	the half-open index interval [i,j), or None if the intersection is empty.
	

	For an axis which is circular (self.topology == ‘circular’), [i,j)
	

	is interpreted as follows (where N = len(self)):
	

	(1) if j<=N, the interval does not wrap around the axis endpoint
	

	(2) if j>N, the interval wraps around, and is equivalent to the
	two consecutive intervals [i,N), [0,j-N)



	Example:
	
if the vector is [0,2,4,…,358] of length 180,and the coordinate
interval is [-5,5), the return index interval is[178,183). This is
equivalent to the two intervals [178,180) and [0,3).





	Note:
	if the interval is interior to the axis, but does not span any axis element,
a singleton (i,i+1) indicating an adjacent index is returned.
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TransientAxis.mapIntervalExt(interval, indicator='ccn', cycle=None, epsilon=None)

	Like mapInterval, but returns (i,j,k) where k is stride,
and (i,j) is not restricted to one cycle.
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TransientAxis.matchPattern(pattern, attribute, tag)

	Match for a pattern in a string-valued attribute. If attribute is None, search all string attributes.
If tag is not None, it must match the internal node tag.


	Parameters

	
	pattern: (str)
	
pattern





	attribute: (str/None)
	attribute name



	tag: (str/None)
	node tag







	Results
	

	——-
	result: (list)
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TransientAxis.matchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which matches
the compiled regular expression pattern, or
if attname is None and pattern matches at least one string attribute.


	Parameters

	
	pattern: (str) pattern
	attname: (str/None) attribute name







	Returns

	
	result: (int/True/False)
	
	True if the attribute with name attname is a string attribute which
matches the compiled regular expression pattern, or if attname is None
and pattern matches at least one string attribute.


	False if the attribute is not found or is not a string.
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TransientAxis.searchPattern(pattern, attribute, tag)

	Search for a pattern in a string-valued attribute. If attribute is None, search all string attributes.
If tag is not None, it must match the internal node tag.


	Parameters

	
	pattern: (str)
	
	attribute: (str/None)
	attribute name



	tag: (str/None)
	node tag











	Returns

	
	result: (list)
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TransientAxis.searchPredicate(predicate, tag)

	Apply a truth-valued predicate.


	Parameters

	
	predicate: (function)
	
	tag: (str/None)
	node tag







	Returns
	

	——-
	
	result: (list)
	
	Return a list containing a single instance: [self] if the
predicate is true and either tag is None or matches the
object node tag. If the predicate returns false, return an empty list
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TransientAxis.searchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which
contains the compiled regular expression pattern, or
if attname is None and pattern matches at least one string attribute.


	Parameters

	
	pattern:
	
(str) pattern





	attname:
	(str/None) attribute name











	Returns

	
	result: (int/True/False)
	
	1 or True if the attribute with name attname is a string
attribute which contains the compiled regular expression pattern,
or if attname is None and pattern matches at least one string attribute,


	0 or False if the attribute is not found or is not a string




















          

      

      

    

  

  
    
    cdms2.axis:TransientAxis
    

    

    
 
  

    
      
          
            
  
cdms2.axis:TransientAxis


	
TransientAxis.subAxis(i, j, k=1, wrap=True)

	Create a transient axis for the index slice [i:j:k]
The stride k can be positive or negative. Wraparound is
supported for longitude dimensions or those with a modulus attribute.
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TransientAxis.subAxis(i, j, k=1, wrap=True)

	Create a transient axis for the index slice [i:j:k]
The stride k can be positive or negative. Wraparound is
supported for longitude dimensions or those with a modulus attribute.
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TransientAxis.toRelativeTime(units, calendar=None)

	Convert time axis values to another unit possibly in another calendar









          

      

      

    

  

  
    
    cdms2.axis:TransientVirtualAxis
    

    

    
 
  

    
      
          
            
  
cdms2.axis:TransientVirtualAxis


	
TransientVirtualAxis._time2value(value)

	Map value of type comptime, reltime, or string of form “yyyy-mm-dd hh:mi:ss” to value
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TransientVirtualAxis.asComponentTime(calendar=None)

	Array version of cdtime tocomp. Returns a list of component times.
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TransientVirtualAxis.asDTGTime(calendar=None)

	Array version of cdtime tocomp. Returns a list of component times in DTG format.
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TransientVirtualAxis.asRelativeTime(units=None)

	Array version of cdtime torel. Returns a list of relative times.
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TransientVirtualAxis.asdatetime(calendar=None)

	Array version of cdtime tocomp. Returns a list of datetime objects.
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TransientVirtualAxis.clone(self, copyData=1)

	Return a copy of self as a transient virtual axis.
If copyData is 1, make a separate copy of the data.









          

      

      

    

  

  
    
    cdms2.axis:TransientVirtualAxis
    

    

    
 
  

    
      
          
            
  
cdms2.axis:TransientVirtualAxis





          

      

      

    

  

  
    
    cdms2.axis:TransientVirtualAxis
    

    

    
 
  

    
      
          
            
  
cdms2.axis:TransientVirtualAxis


	
TransientVirtualAxis.getBoundsForDualGrid(dualGrid)

	dualGrid changes the type of dataset from the current type to the dual.
So, if we have a point dataset we switch to a cell dataset and viceversa.
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TransientVirtualAxis.info(flag=None, device=None)

	Write info about axis; include dimension values and weights if flag
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TransientVirtualAxis.isVirtual()

	Return true iff coordinate values are implicitly defined.
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TransientVirtualAxis.listall(all=None)

	Get list of info about this axis.
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TransientVirtualAxis.mapInterval(interval, indicator='ccn', cycle=None)

	Map coordinate interval to index interval. interval has one of the forms



	(x,y)


	(x,y,indicator): indicator overrides keywork argument


	(x,y,indicator,cycle): indicator, cycle override keyword arguments


	None: indicates the full interval







where x and y are the endpoints in coordinate space. indicator is a
two-character string, where the first character is c if the interval
is closed on the left, o if open, and the second character has the
same meaning for the right-hand point. Set cycle to a nonzero value
to force wraparound.


	Returns

	
	The corresponding index interval (i,j), where i<j, indicating
	

	the half-open index interval [i,j), or None if the intersection is empty.
	

	For an axis which is circular (self.topology == ‘circular’), [i,j)
	

	is interpreted as follows (where N = len(self)):
	

	(1) if j<=N, the interval does not wrap around the axis endpoint
	

	(2) if j>N, the interval wraps around, and is equivalent to the
	two consecutive intervals [i,N), [0,j-N)



	Example:
	
if the vector is [0,2,4,…,358] of length 180,and the coordinate
interval is [-5,5), the return index interval is[178,183). This is
equivalent to the two intervals [178,180) and [0,3).





	Note:
	if the interval is interior to the axis, but does not span any axis element,
a singleton (i,i+1) indicating an adjacent index is returned.
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TransientVirtualAxis.mapIntervalExt(interval, indicator='ccn', cycle=None, epsilon=None)

	Like mapInterval, but returns (i,j,k) where k is stride,
and (i,j) is not restricted to one cycle.
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TransientVirtualAxis.matchPattern(pattern, attribute, tag)

	Match for a pattern in a string-valued attribute. If attribute is None, search all string attributes.
If tag is not None, it must match the internal node tag.


	Parameters

	
	pattern: (str)
	
pattern





	attribute: (str/None)
	attribute name



	tag: (str/None)
	node tag







	Results
	

	——-
	result: (list)
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TransientVirtualAxis.matchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which matches
the compiled regular expression pattern, or
if attname is None and pattern matches at least one string attribute.


	Parameters

	
	pattern: (str) pattern
	attname: (str/None) attribute name







	Returns

	
	result: (int/True/False)
	
	True if the attribute with name attname is a string attribute which
matches the compiled regular expression pattern, or if attname is None
and pattern matches at least one string attribute.


	False if the attribute is not found or is not a string.
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TransientVirtualAxis.searchPattern(pattern, attribute, tag)

	Search for a pattern in a string-valued attribute. If attribute is None, search all string attributes.
If tag is not None, it must match the internal node tag.


	Parameters

	
	pattern: (str)
	
	attribute: (str/None)
	attribute name



	tag: (str/None)
	node tag











	Returns

	
	result: (list)
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TransientVirtualAxis.searchPredicate(predicate, tag)

	Apply a truth-valued predicate.


	Parameters

	
	predicate: (function)
	
	tag: (str/None)
	node tag







	Returns
	

	——-
	
	result: (list)
	
	Return a list containing a single instance: [self] if the
predicate is true and either tag is None or matches the
object node tag. If the predicate returns false, return an empty list
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TransientVirtualAxis.searchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which
contains the compiled regular expression pattern, or
if attname is None and pattern matches at least one string attribute.


	Parameters

	
	pattern:
	
(str) pattern





	attname:
	(str/None) attribute name











	Returns

	
	result: (int/True/False)
	
	1 or True if the attribute with name attname is a string
attribute which contains the compiled regular expression pattern,
or if attname is None and pattern matches at least one string attribute,


	0 or False if the attribute is not found or is not a string
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TransientVirtualAxis.setBounds(bounds, isGeneric=False)

	No boundaries on virtual axes
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TransientVirtualAxis.subAxis(i, j, k=1, wrap=True)

	Create a transient axis for the index slice [i:j:k]
The stride k can be positive or negative. Wraparound is
supported for longitude dimensions or those with a modulus attribute.
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TransientVirtualAxis.subAxis(i, j, k=1, wrap=True)

	Create a transient axis for the index slice [i:j:k]
The stride k can be positive or negative. Wraparound is
supported for longitude dimensions or those with a modulus attribute.
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TransientVirtualAxis.toRelativeTime(units, calendar=None)

	Convert time axis values to another unit possibly in another calendar









          

      

      

    

  

  
    
    cdms2.axis
    

    

    
 
  

    
      
          
            
  
cdms2.axis


	
allclose(ax1, ax2, rtol=1e-05, atol=1e-08)

	All close


	Parameters

	
	ax1, ax2array_like
	





	Returns

	
	bool
	True if all elements of axes ax1 and ax2 are close,
in the sense of numpy.ma.allclose.



	See Alsoall, any
	







Examples

>>> a = ma.array([1e10, 1e-7, 42.0], mask=[0, 0, 1])
>>> a
masked_array(data = [10000000000.0 1e-07 --],
             mask = [False False True],
       fill_value = 1e+20)
>>> b = ma.array([1e10, 1e-8, 42.0], mask=[0, 0, 1])
>>> ma.allclose(a, b)
False
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axisMatchAxis(axes, specifications=None, omit=None, order=None)

	Match a list of axes following a specification or list of
specificatons, and a specification or list of specifications
of those axes to omit.


	Parameters

	
	specifications :
	
	is None, include all axes less the omitted ones.


	Individual specifications must be integer indices into axes or
matching criteria as detailed in axisMatches.






	omit :
	
	is None, do not omit any axis.


	Individual specifications must be integer indices into axes or
matching criteria as detailed in axisMatches.






	order :
	
	A string containing the symbols t,x,y,z or -.  If a - is
given, any elements of the result not chosen otherwise are filled
in from left to right with remaining candidates.










	Returns

	
	A list of axes that match the specification omitting any axes that matches
	

	an omit specification.
	

	Axes are returned in the order they occur in the axes argument unless order is given.
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axisMatchIndex(axes, specifications=None, omit=None, order=None)

	Match a list of axes following a specification or list of
specificatons, and a specification or list of specifications
of those axes to omit.


	Parameters

	
	specifications :
	
	is None, include all axes less the omitted ones.


	Individual specifications must be integer indices into axes or
matching criteria as detailed in axisMatches.






	omit :
	
	is None, do not omit any axis.


	Individual specifications must be integer indices into axes or
matching criteria as detailed in axisMatches.






	order :
	
	A string containing the symbols t,x,y,z or -.  If a - is
given, any elements of the result not chosen otherwise are filled
in from left to right with remaining candidates.










	Returns

	
	A list of axis’ indices which match the specification omitting any axes that matches an omit specification.
	

	Axes are returned in the order they occur in the axes argument unless order is given.
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axisMatches(axis, specification)

	Axis Matches


	Parameters

	
	axisSee note below
	

	specificationsSee note below
	





	Returns

	
	1 or 0 depending on whether axis matches the specification.
	

	Notes
	

	Specification must be one of:
	

	#. a string representing an axis id or one of the keywords time,
	fctau0, latitude or lat, longitude or lon, or lev or level.



	#. Axis may be surrounded with parentheses or spaces.
	
	We first attempt to match the axis id and the specification.


	Keywords try to match using isTime, isLatitude, etc.


	Comparisons to keywords and axis ids is case-insensitive.






	#. a function that takes an axis as an argument and returns a value.
	
	if the value returned is true, the axis matches.






	#. an axis object; will match if it is the same object as axis.
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concatenate(axes, id=None, attributes=None)

	Concatenate multiple axes including boundaries.


	Parameters

	
	axesAxes to concatenate
	

	idNew axis identification (default None)
	

	attributesAttributes to attached to the new Axis
	





	Returns

	
	Transient axis.
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createAxis(data, bounds=None, id=None, copy=0, genericBounds=False)
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createEqualAreaAxis(nlat)
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createGaussianAxis(nlat)
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createUniformLatitudeAxis(startLat, nlat, deltaLat)
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createUniformLongitudeAxis(startLon, nlon, deltaLon)
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getAutoBounds()
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isOverlapVector(vec1, vec2, atol=1e-08)

	Is Overlap Vector


	Parameters

	
	vec1Input arrays to compare
	

	vec2Input arrays to compare
	

	atolfloat, optional
	

	Absolute tolerance, The absolute differenc is equal to **atol Default is 1e-8**
	





	Returns

	
	(isoverlap, index) :
	
	where isoverlap is true if a leading portion of vec1 is a subset of vec2;
	
	index is the index such that vec1[0] <= vec2[index]


	If indexl == len(vec2), then vec1[0] > vec2[len(vec2) - 1]
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isSubsetVector(vec1, vec2, tol)
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lookupArray(ar, value)

	Lookup value in array ar.


	Parameters

	
	arInput array
	

	valueValue to search
	





	Returns

	
	index:
	
	ar is monotonically increasing.


	
	value <= ar[index], index==0..len(ar)-1
	
	value > ar[index], index==len(ar)


	
	ar is monotonically decreasing:
	
	value >= ar[index], index==0..len(ar)-1


	value < ar[index], index==len(ar)
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mapLinearExt(axis, bounds, interval, indicator='ccn', epsilon=None, stride=1, wrapped=0)

	Map coordinate interval to index interval, without
wraparound. Interval has the form (x,y) where x and y are the
endpoints in coordinate space. Indicator is a three-character
string, where the first character is ‘c’ if the interval is closed
on the left, ‘o’ if open, and the second character has the same
meaning for the right-hand point. The third character indicates
how the intersection of the interval and axis is treated:

‘n’ - the node is in the interval
‘b’ - the interval intersects the cell bounds
‘s’ - the cell bounds are a subset of the interval
‘e’ - same as ‘n’, plus an extra node on either side.


	Returns

	
	The corresponding index interval (i,j), where i<j, indicating the
	

	half-open index interval [i,j), or None if the intersection is empty.
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mapLinearIntersection(xind, yind, iind, aMinusEps, aPlusEps, bPlusEps, bMinusEps, boundLeft, nodeSubI, boundRight)

	Map Linear Intersection


	Parameters

	
	xindc’ if (a,b) is closed on the left, ‘o’ if open,
	

	yindsame for right endpoint j
	





	Returns

	
	True if the coordinate interval (a,b) intersects the node nodeSubI or cell
	

	bounds [boundLeft,boundRight], where the interval (a,b) is defined by:
	
	aMinusEps,aPlusEps = a +/- epsilon


	bPlusEps,bMinusEps = b +/- epsilon






	and the intersection option iind = ‘n’,’b’,’e’,’s‘ specifies whether
	

	the intersection is with respect to the node value nodeSubI (‘n’ or ‘e’)
	

	or the cell bounds [boundLeft,boundRight].
	








See also

mapLinearExt
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reverseSlice(s, size)

	For ‘reversed’ slices (slices with negative stride),
return an equivalent slice with positive step. For positive
strides, just return the slice unchanged.
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setAutoBounds(mode)
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splitSlice(s, size)

	For a ‘wraparound’ slice, return two equivalent slices
within the range 0..size-1.
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splitSliceExt(s, size)

	mf 20010330 –
For a ‘wraparound’ slice, return N equivalent slices
within the range 0…(N*size) N = anything
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take(ax, indices)

	Take elements form an array along an axis


	Parameters

	
	axThe source array.
	

	indicesThe indices of the values to extract.
	





	Returns

	
	axisTransientAxis
	The return array has the same type of ax.
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bindexHorizontalGrid(latlin, lonlin)

	Create a bin index for a horizontal grid.


	Parameters

	
	latlinlatlin is the raveled latitude values.
	

	latlonlonlin is the raveled longitude values.
	





	Returns

	
	resulting index.
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intersectHorizontalGrid(latspecs, lonspecs, latlin, lonlin, index)

	Intersect a horizontal grid with a lat-lon region.


	Parameters

	
	latspecslatitude specs as defined in the grid module.
	

	lonspecslongitude specs as defined in the grid module.
	

	latlinlatlin is the raveled latitude array.
	

	lonlinlonlin is the raveled longitude array.
	

	indexindex is the bin index as returned from bindex.
	





	Returns

	
	an array of indices, in latlin/lonlin, of the points in the intersection.
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CDURLopener._open_generic_http(connection_factory, url, data)

	Make an HTTP connection using connection_class.

This is an internal method that should be called from
open_http() or open_https().

Arguments:
- connection_factory should take a host name and return an


HTTPConnection instance.





	url is the url to retrieval or a host, relative-path pair.


	data is payload for a POST request or None.
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CDURLopener.addheader(*args)

	Add a header to be used by the HTTP interface only
e.g. u.addheader(‘Accept’, ‘sound/basic’)
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CDURLopener.http_error(url, fp, errcode, errmsg, headers, data=None)

	Handle http errors.

Derived class can override this, or provide specific handlers
named http_error_DDD where DDD is the 3-digit error code.
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CDURLopener.http_error_default(url, fp, errcode, errmsg, headers)

	Default error handler: close the connection and raise OSError.
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CDURLopener.open(fullurl, data=None)

	Use URLopener().open(file) instead of open(file, ‘r’).
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CDURLopener.open_data(url, data=None)

	Use “data” URL.
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CDURLopener.open_file(url)

	Use local file or FTP depending on form of URL.
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CDURLopener.open_http(url, data=None)

	Use HTTP protocol.
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CDURLopener.open_https(url, data=None)

	Use HTTPS protocol.









          

      

      

    

  

  
    
    cdms2.cdurllib:CDURLopener
    

    

    
 
  

    
      
          
            
  
cdms2.cdurllib:CDURLopener


	
CDURLopener.open_local_file(url)

	Use local file.
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CDURLopener.open_unknown(fullurl, data=None)

	Overridable interface to open unknown URL type.
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CDURLopener.open_unknown_proxy(proxy, fullurl, data=None)

	Overridable interface to open unknown URL type.
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clear_cache()

	Clear the parse cache.
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test()
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urldefrag(url)

	Removes any existing fragment from URL.


	Returns

	
	a tuple of the defragmented URL and the fragment.
	If the URL contained no fragments, the second element is the empty string.

















          

      

      

    

  

  
    
    cdms2.cdurlparse
    

    

    
 
  

    
      
          
            
  
cdms2.cdurlparse


	
urljoin(base, url, allow_fragments=1)
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urlparse(url, scheme='', allow_fragments=1)
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urlunparse(xxx_todo_changeme)
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CFConvention.getAxisAuxIds(vardict, axiskeys)

	Get Axis2D and AuxAxis1D IDs
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CFConvention.getAxisIds(vardict)

	Get 1-D coordinate axis IDs.
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CFConvention.getDsetnodeAuxAxisIds(dsetnode)

	Get auxiliary axis IDs from a dataset node
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CFConvention.getVariableBounds(dset, var)

	Get the bounds variable for the variable, from a dataset or file.
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COARDSConvention.getAxisIds(vardict)

	Get 1-D coordinate axis IDs.
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NUGConvention.getAxisIds(vardict)

	Get 1-D coordinate axis IDs.
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getDatasetConvention(dset)

	Return an appropriate convention object. dset is a file or dataset object









          

      

      

    

  

  
    
    cdms2.cudsinterface:cuDataset
    

    

    
 
  

    
      
          
            
  
cdms2.cudsinterface:cuDataset


	
cuDataset.__call__(id, *args, **kwargs)

	Call a variable object with the given id. Exception if not found.
Call the variable with the other arguments.
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cuDataset.__getitem__(key)

	Implement f[‘varname’] for file/dataset f.
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cuDataset._v(vname)

	Get the variable vname as a file variable object.
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cuDataset.cleardefault()

	Clear the default variable name.
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cuDataset.default_variable(vname)

	Set the default variable name.
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cuDataset.dimensionarray(dname, vname=None)

	Values of the dimension named dname.

Options

vname : (str/None) (None) variable name

Input
dname : (str) (0) dimension name

Output
axisvalues : (numpy.ndarray) (0) array with values of axis whose id is vname
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cuDataset.dimensionobject(dname, vname=None)

	CDMS axis object for the dimension named dname.

Options

vname : (str/None) (None) variable name

Input
dname : (str) (0) dimension name

Output
axis : (cdms2.axis.FileAxis) (0) file axis whose id is vname
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cuDataset.getattribute(vname, attribute)

	Get the value of attribute for variable vname

Input
vname : (str/None) (0) variable name

attribute : (str) (1) attribute name

Output
attribute_value : (str/int/float/numpy.ndarray) (0) value of requested attribute
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cuDataset.getdimensionunits(dname, vname=None)

	Get the units for the given dimension.

Options

vname : (str/None) (None) variable name

Input
dname : (str) (0) dimension name

Output
units : (str) (0) units of axis whose id is vname
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cuDataset.getglobal(attribute)

	Get the value of the global attribute.

Input
attribute : (str) (0) global attribute name

Output
attribute_value : (str/int/float/numpy.ndarray) (0) value of requested global attribute
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cuDataset.getslab(vname, *args, **keys)

	Get Slab


	Parameters

	
	getslab(‘name’, arg1, arg2, ….)
	





	Returns

	
	a cdms variable containing the data.
	

	Arguments for each dimension can be:
	
	: or None – selected entire dimension


	Ellipsis – select entire dimensions between the ones given.


	a pair of successive arguments giving an interval in
world coordinates.


	a cdms-style tuple of world coordinates e.g. (start, stop, ‘cc’)






	Options
	

	args(*tuple/*cdms2.selectors.Selector) () tuple of type (val1,val2,’cob’)
	for any given dimension or cdms selector



	Keys
	

	squeeze(int/True/False) (0) squeezes (removes) dimensions of length 1
	

	order(str) (‘…’) reorder the dimensions, can use numbers or xyzt or dim names in between paranthesis
	

	raw(int/True/False) (0) return a numpy.ma instead of a transient variable
	

	grid(cdms2.grid.AbstractGrid) (None) regrid the result to the grid passed
	

	Input
	

	vname(str/None) (0) variable name
	

	Output
	

	variable(cdms2.tvariable.TransientVariable) (0) variable requested
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cuDataset.listall(vname=None, all=None)

	Get info about data from the file.

Options


	Parameters

	
	vname(str/None) (None) variable name
	

	all(None/True/False/int) (None) include axes information
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cuDataset.listattribute(vname=None)

	Get attributes of data from the file.

Options


	Parameters

	
	vname(str/None) (None) variable name
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cuDataset.listdimension(vname=None)

	List Dimension


	Parameters

	
	vname(str/None) (None) variable name
	





	Returns

	
	a list of the dimension names associated with a variable.
	

	If no argument, return the file.axes.keys()
	

	Options
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cuDataset.listglobal()

	List Global


	Returns

	
	a list of the global attributes in the file.
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cuDataset.listvariable()

	List Variable


	Returns

	
	a list of the variables in the file.
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cuDataset.listvariables()

	List Variable


	Returns

	
	a list of the variables in the file.
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cuDataset.readScripGrid(whichGrid='destination', checkGrid=1)

	Read a SCRIP curvilinear or generic grid from the dataset.

The dataset can be a SCRIP grid file or mapping file. If a mapping file, ‘whichGrid’
chooses the grid to read, either “source” or “destination”.

If ‘checkGrid’ is 1 (default), the grid cells are checked for convexity, and ‘repaired’
if necessary.

Returns the grid object.

Options

whichGrid : (str) (‘destination’) grid to read

checkGrid : (int) (1) if 1 the grid cells are checked for convexity

Output grid : (cdms2.hgrid.TransientCurveGrid/cdms2.gengrid.TransientGenericGrid) (0) variable requested
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cuDataset.showall(vname=None, all=None, device=None)

	Show a full description of the variable.

Options

vname : (str/None) (None) variable name

all : (None/True/False/int) (None) include axes information

device : (None/file) (None) output device
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cuDataset.showattribute(vname=None, device=None)

	Show the attributes of vname.

Options

vname : (str/None) (None) variable name

device : (None/file) (None) output device
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cuDataset.showdimension(vname=None, device=None)

	Show the dimension names associated with a variable.

Options

vname : (str/None) (None) variable name

device : (None/file) (None) output device
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cuDataset.showglobal(device=None)

	Show the global attributes in the file.

Options

device : (None/file) (None) output device
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cuDataset.showvariable(device=None)

	Show the variables in the file.

Options

device : (None/file) (None) output device
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AbstractDatabase.matchPattern(pattern, attribute, tag)

	Match for a pattern in a string-valued attribute. If attribute is None, search all string attributes.
If tag is not None, it must match the internal node tag.


	Parameters

	
	pattern: (str)
	
pattern





	attribute: (str/None)
	attribute name



	tag: (str/None)
	node tag







	Results
	

	——-
	result: (list)
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AbstractDatabase.matchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which matches
the compiled regular expression pattern, or
if attname is None and pattern matches at least one string attribute.


	Parameters

	
	pattern: (str) pattern
	attname: (str/None) attribute name







	Returns

	
	result: (int/True/False)
	
	True if the attribute with name attname is a string attribute which
matches the compiled regular expression pattern, or if attname is None
and pattern matches at least one string attribute.


	False if the attribute is not found or is not a string.
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AbstractDatabase.searchPattern(pattern, attribute, tag)

	Search for a pattern in a string-valued attribute. If attribute is None, search all string attributes.
If tag is not None, it must match the internal node tag.


	Parameters

	
	pattern: (str)
	
	attribute: (str/None)
	attribute name



	tag: (str/None)
	node tag











	Returns

	
	result: (list)
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AbstractDatabase.searchPredicate(predicate, tag)

	Apply a truth-valued predicate.


	Parameters

	
	predicate: (function)
	
	tag: (str/None)
	node tag







	Returns
	

	——-
	
	result: (list)
	
	Return a list containing a single instance: [self] if the
predicate is true and either tag is None or matches the
object node tag. If the predicate returns false, return an empty list
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AbstractDatabase.searchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which
contains the compiled regular expression pattern, or
if attname is None and pattern matches at least one string attribute.


	Parameters

	
	pattern:
	
(str) pattern





	attname:
	(str/None) attribute name











	Returns

	
	result: (int/True/False)
	
	1 or True if the attribute with name attname is a string
attribute which contains the compiled regular expression pattern,
or if attname is None and pattern matches at least one string attribute,


	0 or False if the attribute is not found or is not a string
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AbstractResultEntry.getObject()

	
	Method
	getObject()



	Description
	Get the CDMS object associated with this entry.






	Returns

	
	Instance of a CDMS object.
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AbstractSearchResult.__getitem__(key)

	Method not yet implemented
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AbstractSearchResult.__len__()

	Method not yet implemented
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AbstractSearchResult.searchPredicate(predicate, tag=None)

	Method not yet implemented
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LDAPDatabase.close()

	Method


close()




Description


Close a database connection.





	Returns

	
	None
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LDAPDatabase.listDatasets()

	Return a list of the dataset IDs in this database.
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LDAPDatabase.matchPattern(pattern, attribute, tag)

	Match for a pattern in a string-valued attribute. If attribute is None, search all string attributes.
If tag is not None, it must match the internal node tag.


	Parameters

	
	pattern: (str)
	
pattern





	attribute: (str/None)
	attribute name



	tag: (str/None)
	node tag







	Results
	

	——-
	result: (list)
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LDAPDatabase.matchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which matches
the compiled regular expression pattern, or
if attname is None and pattern matches at least one string attribute.


	Parameters

	
	pattern: (str) pattern
	attname: (str/None) attribute name







	Returns

	
	result: (int/True/False)
	
	True if the attribute with name attname is a string attribute which
matches the compiled regular expression pattern, or if attname is None
and pattern matches at least one string attribute.


	False if the attribute is not found or is not a string.
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LDAPDatabase.open(dsetid, mode='r')

	Method


openDataset(dsetid, mode=’r’)




Description


Open a dataset.




Arguments


dsetid: string dataset identifier
mode: open mode (‘r’ - read-only, ‘r+’ - read-write, ‘w’ - create)





	Returns

	
	Dataset instance.
	

	Example
	dset = db.openDataset(‘ncep_reanalysis_mo’)
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LDAPDatabase.openDataset(dsetid, mode='r')

	Method


openDataset(dsetid, mode=’r’)




Description


Open a dataset.




Arguments


dsetid: string dataset identifier
mode: open mode (‘r’ - read-only, ‘r+’ - read-write, ‘w’ - create)





	Returns

	
	Dataset instance.
	

	Example
	dset = db.openDataset(‘ncep_reanalysis_mo’)
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LDAPDatabase.searchFilter(filter=None, tag=None, relbase=None, scope=2, attnames=None, timeout=None)

	Method



	searchFilter
	(filter=None, tag=None, relbase=None, scope=Subtree, attnames=None, timeout=None)








Description


Search a CDMS database.




Arguments        -


filter: string search filter
Simple filters have the form “tag = value”. Simple filters can be combined
using logical operators ‘&’, ‘|’, ‘!’ in prefix notation. For example,
the filter ‘(&(objectclass=variable)(id=cli))’ finds all variables named cli.


More formally


filter        = “(” filtercomp “)”


	filtercomp    = “&” filterlist | # and
	“|” filterlist | # or
“!” filterlist | # not
simple





filterlist    = filter | filter filterlist

simple        = tag op value


	op            = “=” |      # equality
	“~=” |     # approximate equality
“<=” |     # lexicographically less than or equal to
“>=”       # lexicographically greater than or equal to





value         = string, may include ‘*’ as a wild card

tag: string class tag (“dataset” | “variable” | “database” | “axis” | “grid”).
Restricts the search to a class of objects

relbase: string search base, relative to the database path
scope: search scope (Subtree | Onelevel | Base). Subtree searches the base object and its descendants.

Onelevel searches the base object and its immediate descendants. Base searches the base object alone.




Default is Subtree.



	attnames:
	list of attribute names. Restricts the attributes returned.



	timeout:
	integer number of seconds before timeout.















	Returns

	
	SearchResult instance.
	Entries can be accessed sequentially.


For each entry,


entry.name is the name of the entry,

entry.attributes is a dictionary of the attributes returned by the search,

entry.getObject() returns the CDMS object associated with the entry:

for entry in result: print entry.name, entry.attributes[“id”]







Entries can be refined with searchPredicate().



	Example
	

	(1) Find all variables named “cli”:
	result = db.searchFilter(filter=”id=cli”,tag=”variable”)



	(2) Find all objects in dataset “ncep_reanalysis_mo”:
	result = db.searchFilter(relbase=”dataset=ncep_reanalysis_mo”), scope=cdms.Onelevel)
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LDAPDatabase.searchPattern(pattern, attribute, tag)

	Search for a pattern in a string-valued attribute. If attribute is None, search all string attributes.
If tag is not None, it must match the internal node tag.


	Parameters

	
	pattern: (str)
	
	attribute: (str/None)
	attribute name



	tag: (str/None)
	node tag











	Returns

	
	result: (list)
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LDAPDatabase.searchPredicate(predicate, tag)

	Apply a truth-valued predicate.


	Parameters

	
	predicate: (function)
	
	tag: (str/None)
	node tag







	Returns
	

	——-
	
	result: (list)
	
	Return a list containing a single instance: [self] if the
predicate is true and either tag is None or matches the
object node tag. If the predicate returns false, return an empty list
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LDAPDatabase.searchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which
contains the compiled regular expression pattern, or
if attname is None and pattern matches at least one string attribute.


	Parameters

	
	pattern:
	
(str) pattern





	attname:
	(str/None) attribute name











	Returns

	
	result: (int/True/False)
	
	1 or True if the attribute with name attname is a string
attribute which contains the compiled regular expression pattern,
or if attname is None and pattern matches at least one string attribute,


	0 or False if the attribute is not found or is not a string
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LDAPSearchResult.searchPredicate(predicate, tag=None)

	Method


searchPredicate(predicate, tag=None)




Description


Refine a search result, with a predicate search.




Arguments


predicate: Function name or lambda function. The function takes a single CDMS object,
and returns true (1) if the object satisfies the predicate, 0 if not.
tag: Restrict the search to objects in one class.





	Returns

	
	SearchResult instance. Entries can be accessed sequentially. For each entry, entry.name is the
	

	name of the entry, entry.attributes is a dictionary of the attributes returned by the search,
	

	entry.getObject() returns the CDMS object associated with the entry:
	
	for entry in result:
	print entry.name, entry.attributes[“id”]







	Entries can be refined with searchPredicate().
	

	Example
	
	Find all variables on a 73x96 grid




newresult = result.searchPredicate(lambda obj: obj.getGrid().shape==(73,96),”variable”)
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connect(uri=None, user='', password='')

	Method :  connect(uri=None, user=”“, password=”“)

Description :  Open a CDMS database connection.

Arguments : uri: Universal Resource Identifier. If unspecified, defaults to the environment variable CDMSROOT.

user: user id
password: password


	Returns

	
	Database instance
	

	Example
	

	db = cdms.connect(“ldap://dbhost.llnl.gov/database=CDMS,ou=PCMDI,o=LLNL,c=US”)
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loadString(text, uri, parent=None, datapath=None)

	Create a dataset from a text string.


	Parameters

	
	<text>is the string in CDML format.
	

	<uri>is the URL of the dataset in a catalog or file.
	

	<parent>is the containing database object, if any.
	

	<datapath>is the location of data files relative to the parent database URL.
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CdmsFile.__call__(id, *args, **kwargs)

	Call a variable object with the given id. Exception if not found.
Call the variable with the other arguments.
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CdmsFile.__getitem__(key)

	Implement f[‘varname’] for file/dataset f.
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CdmsFile._v(vname)

	Get the variable vname as a file variable object.
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CdmsFile.cleardefault()

	Clear the default variable name.
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CdmsFile.copyAxis(axis, newname=None, unlimited=0, index=None, extbounds=None)

	Copy axis description and data from another axis.


	Parameters

	
	axisaxis to copy (cdms2.axis.FileAxis/cdms2.axis.FileVirtualAxis)
	

	newname(None/str) new name for axis (default None)
	

	unlimited(int/True/False) unlimited dimension (default 0)
	

	index(int/None) (default None)
	

	extbounds(numpy.ndarray) new bounds to use bounds (default None)
	





	Returns

	
	copy of input axis (cdms2.axis.FileAxis/cdms2.axis.FileVirtualAxis)
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CdmsFile.copyGrid(grid, newname=None)

	Create an implicit rectilinear grid. lat, lon, and mask are objects. Order and type are strings.


	Parameters

	
	newname(str/None) new name for grid (default None)
	

	gridfile grid
	(cdms2.grid.FileRectGrid/cdms2.hgrid.FileCurveGrid/cdms2.gengrid.FileGenericGrid)







	Returns

	
	file grid
	

	(cdms2.grid.FileRectGrid/cdms2.hgrid.FileCurveGrid/cdms2.gengrid.FileGenericGrid)
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CdmsFile.createAxis(name, ar, unlimited=0)

	Create an axis.


	Parameters

	
	namestr is the string name of the Axis
	

	arnumpy.ndarray/None is the 1-D data array, or None for an unlimited axis
	

	unlimited(int/True/False) True/0 designate that the axis as unlimited.
	





	Returns

	
	an axis object (cdms2.axis.FileAxis).
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CdmsFile.createRectGrid(id, lat, lon, order, type='generic', mask=None)

	Create an implicit rectilinear grid. lat, lon, and mask are objects. order and type are strings.


	Parameters

	
	id(str) grid name (default 0)
	

	lat(numpy.ndarray) latitude array (default 1)
	

	lon(numpy.ndarray) longitude array (default 2)
	

	order(str) order (default 3)
	

	type(str) grid type (defalut generic)
	

	mask(None/numpy.ndarray) mask (default None)
	





	Returns

	
	grid (cdms2.grid.FileRectGrid)
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CdmsFile.createVariable(name, datatype, axesOrGrids, fill_value=None)

	Create a variable.


	Parameters

	
	nameThe string name of the Variable
	

	datatypeA CDMS datatype or numpy typecode
	

	axesOrGridsis a list of axes, grids.
	

	fill_valuefill_value (cast into data type).
	





	Returns

	
	Return a variable object (cdms2.fvariable.FileVariable.
	







Notes

This should be generalized to allow subintervals of axes and/or grids.
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CdmsFile.createVariableCopy(var, id=None, attributes=None, axes=None, extbounds=None, extend=0, fill_value=None, index=None, newname=None, grid=None)

	Define a new variable, with the same axes and attributes as in <var>.


	Parameters

	
	varvariable to copy (cdms2.tvariable.TransientVariable or cdms2.fvariable.FileVariable)
	

	attributesA dictionary of attributes. Default is var.attributes.
	

	axesThe list of axis objects. Default is var.getAxisList()
	

	extboundsBounds of the (portion of) the extended dimension being written.
	

	id or newnameString identifier of the new variable.
	

	extend :
	
	1 define the first dimension as the unlimited dimension.


	
	0 do not define an unlimited dimension. The default is the define
	the first dimension as unlimited only if it is a time dimension.











	fill_valueThe missing value flag.
	

	indexThe extended dimension index for writting. The default index is determined
	by lookup relative to the existing extended dimension.



	gridThe variable grid.  none the value of var.getGrid() will used.
	





	Returns

	
	file variable (cdms2.fvariable.FileVariable)
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CdmsFile.createVirtualAxis(name, axislen)

	Create an axis without any associated coordinate array. This
axis is read-only. This is useful for the ‘bound’ axis.


	Parameters

	
	nameis the string name of the axis.
	

	axislenis the integer length of the axis.
	





	Returns

	
	axisfile axis whose id is name (cdms2.axis.FileVirtualAxis)
	







Notes

For netCDF output, this just creates a dimension without
the associated coordinate array. On reads the axis will look like
an axis of type float with values [0.0, 1.0, …, float(axislen-1)].
On write attempts an exception is raised.
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CdmsFile.default_variable(vname)

	Set the default variable name.
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CdmsFile.dimensionarray(dname, vname=None)

	Values of the dimension named dname.

Options

vname : (str/None) (None) variable name

Input
dname : (str) (0) dimension name

Output
axisvalues : (numpy.ndarray) (0) array with values of axis whose id is vname
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CdmsFile.dimensionobject(dname, vname=None)

	CDMS axis object for the dimension named dname.

Options

vname : (str/None) (None) variable name

Input
dname : (str) (0) dimension name

Output
axis : (cdms2.axis.FileAxis) (0) file axis whose id is vname
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CdmsFile.getAxis(id)

	Get the axis object with the given id. Returns None if not found.


	Parameters

	
	idid of the axis to get
	





	Returns

	
	file axis
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CdmsFile.getBoundsAxis(n, boundid=None)

	Get a bounds axis of length n. Create the bounds axis if necessary.


	Parameters

	
	nbound id (bound_%d)
	





	Returns

	
	bounds axis
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CdmsFile.getGrid(id)

	Get the grid object with the given id. Returns None if not found.


	Parameters

	
	idid of the grid to get
	





	Returns

	
	file axis
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CdmsFile.getVariable(id)

	Get the variable object with the given id. Returns None if not found.


	Parameters

	
	idstr id of the variable to get
	





	Returns

	
	variable  (cdms2.fvariable.FileVariable/None)
	

	file variable
	















          

      

      

    

  

  
    
    cdms2.dataset:CdmsFile
    

    

    
 
  

    
      
          
            
  
cdms2.dataset:CdmsFile


	
CdmsFile.getVariables(spatial=0)

	Get a list of variable objects.


	Parameters

	
	spatialIf spatial=1 or True, only return those axes defined on latitude
	or longitude, excluding weights and bounds







	Returns

	
	file variable.
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CdmsFile.getattribute(vname, attribute)

	Get the value of attribute for variable vname

Input
vname : (str/None) (0) variable name

attribute : (str) (1) attribute name

Output
attribute_value : (str/int/float/numpy.ndarray) (0) value of requested attribute
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CdmsFile.getdimensionunits(dname, vname=None)

	Get the units for the given dimension.

Options

vname : (str/None) (None) variable name

Input
dname : (str) (0) dimension name

Output
units : (str) (0) units of axis whose id is vname
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CdmsFile.getglobal(attribute)

	Get the value of the global attribute.

Input
attribute : (str) (0) global attribute name

Output
attribute_value : (str/int/float/numpy.ndarray) (0) value of requested global attribute
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CdmsFile.getslab(vname, *args, **keys)

	Get Slab


	Parameters

	
	getslab(‘name’, arg1, arg2, ….)
	





	Returns

	
	a cdms variable containing the data.
	

	Arguments for each dimension can be:
	
	: or None – selected entire dimension


	Ellipsis – select entire dimensions between the ones given.


	a pair of successive arguments giving an interval in
world coordinates.


	a cdms-style tuple of world coordinates e.g. (start, stop, ‘cc’)






	Options
	

	args(*tuple/*cdms2.selectors.Selector) () tuple of type (val1,val2,’cob’)
	for any given dimension or cdms selector



	Keys
	

	squeeze(int/True/False) (0) squeezes (removes) dimensions of length 1
	

	order(str) (‘…’) reorder the dimensions, can use numbers or xyzt or dim names in between paranthesis
	

	raw(int/True/False) (0) return a numpy.ma instead of a transient variable
	

	grid(cdms2.grid.AbstractGrid) (None) regrid the result to the grid passed
	

	Input
	

	vname(str/None) (0) variable name
	

	Output
	

	variable(cdms2.tvariable.TransientVariable) (0) variable requested
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CdmsFile.listall(vname=None, all=None)

	Get info about data from the file.

Options


	Parameters

	
	vname(str/None) (None) variable name
	

	all(None/True/False/int) (None) include axes information
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CdmsFile.listattribute(vname=None)

	Get attributes of data from the file.

Options


	Parameters

	
	vname(str/None) (None) variable name
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CdmsFile.listdimension(vname=None)

	List Dimension


	Parameters

	
	vname(str/None) (None) variable name
	





	Returns

	
	a list of the dimension names associated with a variable.
	

	If no argument, return the file.axes.keys()
	

	Options
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CdmsFile.listglobal()

	List Global


	Returns

	
	a list of the global attributes in the file.
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CdmsFile.listvariable()

	List Variable


	Returns

	
	a list of the variables in the file.
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CdmsFile.listvariables()

	List Variable


	Returns

	
	a list of the variables in the file.
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CdmsFile.matchPattern(pattern, attribute, tag)

	Match for a pattern in a string-valued attribute. If attribute is None,
search all string attributes. If tag is not None, it must match the internal node tag.


	Parameters

	
	patternString expression.
	

	attributeAttribute Name. If None search all attributre.
	

	tagnode tag, if cdmsFile only match the current dataset otherwise match
	all object matching the tag.







	Returns

	
	list of match patterns.
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CdmsFile.matchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which matches
the compiled regular expression pattern, or
if attname is None and pattern matches at least one string attribute.


	Parameters

	
	pattern: (str) pattern
	attname: (str/None) attribute name







	Returns

	
	result: (int/True/False)
	
	True if the attribute with name attname is a string attribute which
matches the compiled regular expression pattern, or if attname is None
and pattern matches at least one string attribute.


	False if the attribute is not found or is not a string.
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CdmsFile.readScripGrid(whichGrid='destination', checkGrid=1)

	Read a SCRIP curvilinear or generic grid from the dataset.

The dataset can be a SCRIP grid file or mapping file. If a mapping file, ‘whichGrid’
chooses the grid to read, either “source” or “destination”.

If ‘checkGrid’ is 1 (default), the grid cells are checked for convexity, and ‘repaired’
if necessary.

Returns the grid object.

Options

whichGrid : (str) (‘destination’) grid to read

checkGrid : (int) (1) if 1 the grid cells are checked for convexity

Output grid : (cdms2.hgrid.TransientCurveGrid/cdms2.gengrid.TransientGenericGrid) (0) variable requested
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CdmsFile.searchPattern(pattern, attribute, tag)

	Search for a pattern in a string-valued attribute. If attribute is None, search all
string attributes.

If tag is not None, it must match the internal node tag.


	Parameters

	
	patternexpression pattern
	

	attributeattribute name
	

	tagnode tag
	





	Returns

	
	list of match pattern
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CdmsFile.searchPredicate(predicate, tag)

	Apply a truth-valued predicate.


	Parameters

	
	predicatefunction use as predicate
	

	tagnode tag.
	





	Returns

	
	List containing a single instance [self] if the predicate is true and either
	

	tag is None or matches the object node tag.
	

	Empty list If the predicate returns false.
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CdmsFile.searchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which
contains the compiled regular expression pattern, or
if attname is None and pattern matches at least one string attribute.


	Parameters

	
	pattern:
	
(str) pattern





	attname:
	(str/None) attribute name











	Returns

	
	result: (int/True/False)
	
	1 or True if the attribute with name attname is a string
attribute which contains the compiled regular expression pattern,
or if attname is None and pattern matches at least one string attribute,


	0 or False if the attribute is not found or is not a string
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CdmsFile.showall(vname=None, all=None, device=None)

	Show a full description of the variable.

Options

vname : (str/None) (None) variable name

all : (None/True/False/int) (None) include axes information

device : (None/file) (None) output device
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CdmsFile.showattribute(vname=None, device=None)

	Show the attributes of vname.

Options

vname : (str/None) (None) variable name

device : (None/file) (None) output device
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CdmsFile.showdimension(vname=None, device=None)

	Show the dimension names associated with a variable.

Options

vname : (str/None) (None) variable name

device : (None/file) (None) output device
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CdmsFile.showglobal(device=None)

	Show the global attributes in the file.

Options

device : (None/file) (None) output device
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CdmsFile.showvariable(device=None)

	Show the variables in the file.

Options

device : (None/file) (None) output device
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CdmsFile.sync()

	Syncs the file on disk.
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CdmsFile.write(var, attributes=None, axes=None, extbounds=None, id=None, extend=None, fill_value=None, index=None, typecode=None, dtype=None, pack=False)

	Write var to the file.


	Parameters

	
	varvariable to copy.
	

	attributesThe attribute dictionary for the variable. The default is var.attributes.
	

	axesThe list of file axes comprising the domain of the variable. The default is to
	copy var.getAxisList().



	extboundsThe extended dimension bounds. Defaults to var.getAxis(0).getBounds().
	

	idThe variable name in the file. Default is var.id.
	

	extend :
	
	1 causes the first dimension to be extensible iteratively writeable.
The default is None, in which case the first dimension is extensible if it is time.


	0 to turn off this behaviour.






	fill_valueis the missing value flag.
	

	indexThe extended dimension index to write to. The default index is determined b
	lookup relative to the existing extended dimension.



	dtypeThe numpy dtype.
	

	typecodeDeprecated, for backward compatibility only
	





	Returns

	
	File variable
	







Notes

If the variable is not yet defined in the file, a definition is created.
By default, the time dimension of the variable is defined as the
extended dimension of the file. The function returns the corresponding file variable.
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CdmsFile.write_it_yourself(obj)

	Tell obj to write itself to self (already open for writing), using its
writeg method (AbstractCurveGrid has such a method, for example).


	Parameters

	
	objobject containing writeg, writeToFile or write method.
	





	Returns

	
	Nothing is returned.
	







Notes

If writeg is not available, writeToFile will be used.
If writeToFile is also not available, then self.write(obj) will be called to try to write obj as
a variable.
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Dataset.__call__(id, *args, **kwargs)

	Call a variable object with the given id. Exception if not found.
Call the variable with the other arguments.









          

      

      

    

  

  
    
    cdms2.dataset:Dataset
    

    

    
 
  

    
      
          
            
  
cdms2.dataset:Dataset


	
Dataset.__getitem__(key)

	Implement f[‘varname’] for file/dataset f.
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Dataset._v(vname)

	Get the variable vname as a file variable object.
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Dataset.cleardefault()

	Clear the default variable name.
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Dataset.default_variable(vname)

	Set the default variable name.
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Dataset.dimensionarray(dname, vname=None)

	Values of the dimension named dname.

Options

vname : (str/None) (None) variable name

Input
dname : (str) (0) dimension name

Output
axisvalues : (numpy.ndarray) (0) array with values of axis whose id is vname
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Dataset.dimensionobject(dname, vname=None)

	CDMS axis object for the dimension named dname.

Options

vname : (str/None) (None) variable name

Input
dname : (str) (0) dimension name

Output
axis : (cdms2.axis.FileAxis) (0) file axis whose id is vname
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Dataset.getAxis(id)

	Get the axis object with the given id.


	Returns

	
	None if not found.
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Dataset.getConvention()

	Get the metadata convention associated with this dataset or file.
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Dataset.getGrid(id)

	Get the grid object with the given id.


	Returns

	
	None if not found.
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Dataset.getLogicalCollectionDN(base=None)

	Return the logical collection distinguished name of this dataset.

Notes

If <base> is defined, append it to the lc name.
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Dataset.getVariable(id)

	Get the variable object with the given id.


	Returns

	
	None if not found.
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Dataset.getVariables(spatial=0)

	Get a list of variable objects. If spatial=1, only return those
axes defined on latitude or longitude, excluding weights and bounds.
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Dataset.getattribute(vname, attribute)

	Get the value of attribute for variable vname

Input
vname : (str/None) (0) variable name

attribute : (str) (1) attribute name

Output
attribute_value : (str/int/float/numpy.ndarray) (0) value of requested attribute
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Dataset.getdimensionunits(dname, vname=None)

	Get the units for the given dimension.

Options

vname : (str/None) (None) variable name

Input
dname : (str) (0) dimension name

Output
units : (str) (0) units of axis whose id is vname
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Dataset.getglobal(attribute)

	Get the value of the global attribute.

Input
attribute : (str) (0) global attribute name

Output
attribute_value : (str/int/float/numpy.ndarray) (0) value of requested global attribute
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Dataset.getslab(vname, *args, **keys)

	Get Slab


	Parameters

	
	getslab(‘name’, arg1, arg2, ….)
	





	Returns

	
	a cdms variable containing the data.
	

	Arguments for each dimension can be:
	
	: or None – selected entire dimension


	Ellipsis – select entire dimensions between the ones given.


	a pair of successive arguments giving an interval in
world coordinates.


	a cdms-style tuple of world coordinates e.g. (start, stop, ‘cc’)






	Options
	

	args(*tuple/*cdms2.selectors.Selector) () tuple of type (val1,val2,’cob’)
	for any given dimension or cdms selector



	Keys
	

	squeeze(int/True/False) (0) squeezes (removes) dimensions of length 1
	

	order(str) (‘…’) reorder the dimensions, can use numbers or xyzt or dim names in between paranthesis
	

	raw(int/True/False) (0) return a numpy.ma instead of a transient variable
	

	grid(cdms2.grid.AbstractGrid) (None) regrid the result to the grid passed
	

	Input
	

	vname(str/None) (0) variable name
	

	Output
	

	variable(cdms2.tvariable.TransientVariable) (0) variable requested
	















          

      

      

    

  

  
    
    cdms2.dataset:Dataset
    

    

    
 
  

    
      
          
            
  
cdms2.dataset:Dataset


	
Dataset.listall(vname=None, all=None)

	Get info about data from the file.

Options


	Parameters

	
	vname(str/None) (None) variable name
	

	all(None/True/False/int) (None) include axes information
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Dataset.listattribute(vname=None)

	Get attributes of data from the file.

Options


	Parameters

	
	vname(str/None) (None) variable name
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Dataset.listdimension(vname=None)

	List Dimension


	Parameters

	
	vname(str/None) (None) variable name
	





	Returns

	
	a list of the dimension names associated with a variable.
	

	If no argument, return the file.axes.keys()
	

	Options
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Dataset.listglobal()

	List Global


	Returns

	
	a list of the global attributes in the file.
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Dataset.listvariable()

	List Variable


	Returns

	
	a list of the variables in the file.
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Dataset.listvariables()

	List Variable


	Returns

	
	a list of the variables in the file.
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Dataset.matchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which matches
the compiled regular expression pattern, or
if attname is None and pattern matches at least one string attribute.


	Parameters

	
	pattern: (str) pattern
	attname: (str/None) attribute name







	Returns

	
	result: (int/True/False)
	
	True if the attribute with name attname is a string attribute which
matches the compiled regular expression pattern, or if attname is None
and pattern matches at least one string attribute.


	False if the attribute is not found or is not a string.




















          

      

      

    

  

  
    
    cdms2.dataset:Dataset
    

    

    
 
  

    
      
          
            
  
cdms2.dataset:Dataset


	
Dataset.readScripGrid(whichGrid='destination', checkGrid=1)

	Read a SCRIP curvilinear or generic grid from the dataset.

The dataset can be a SCRIP grid file or mapping file. If a mapping file, ‘whichGrid’
chooses the grid to read, either “source” or “destination”.

If ‘checkGrid’ is 1 (default), the grid cells are checked for convexity, and ‘repaired’
if necessary.

Returns the grid object.

Options

whichGrid : (str) (‘destination’) grid to read

checkGrid : (int) (1) if 1 the grid cells are checked for convexity

Output grid : (cdms2.hgrid.TransientCurveGrid/cdms2.gengrid.TransientGenericGrid) (0) variable requested
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Dataset.searchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which
contains the compiled regular expression pattern, or
if attname is None and pattern matches at least one string attribute.


	Parameters

	
	pattern:
	
(str) pattern





	attname:
	(str/None) attribute name











	Returns

	
	result: (int/True/False)
	
	1 or True if the attribute with name attname is a string
attribute which contains the compiled regular expression pattern,
or if attname is None and pattern matches at least one string attribute,


	0 or False if the attribute is not found or is not a string
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Dataset.showall(vname=None, all=None, device=None)

	Show a full description of the variable.

Options

vname : (str/None) (None) variable name

all : (None/True/False/int) (None) include axes information

device : (None/file) (None) output device
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Dataset.showattribute(vname=None, device=None)

	Show the attributes of vname.

Options

vname : (str/None) (None) variable name

device : (None/file) (None) output device
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Dataset.showdimension(vname=None, device=None)

	Show the dimension names associated with a variable.

Options

vname : (str/None) (None) variable name

device : (None/file) (None) output device
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Dataset.showglobal(device=None)

	Show the global attributes in the file.

Options

device : (None/file) (None) output device
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Dataset.showvariable(device=None)

	Show the variables in the file.

Options

device : (None/file) (None) output device
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asVariable(s, writeable=1)

	As Variable


	Returns

	
	s if s is a Variable; if writeable is 1,
	

	return s if s is a TransientVariable.
	

	If s is not a variable of
	

	the desired type, attempt to make it so and return that.
	

	If we fail raise CDMSError
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createDataset(path, template=None)

	Create a dataset.


	Parameters

	
	pathis the XML file name, or netCDF filename for simple file creation.
	

	templateis a string template for the datafile(s), for dataset creation.
	





	Returns

	
	writing file handle.
	















          

      

      

    

  

  
    
    cdms2.dataset
    

    

    
 
  

    
      
          
            
  
cdms2.dataset


	
getMpiRank()

	Return number of processor available.


	Returns

	
	rank or 0 if MPI is not enabled.
	















          

      

      

    

  

  
    
    cdms2.dataset
    

    

    
 
  

    
      
          
            
  
cdms2.dataset


	
getMpiSize()

	Return MPI size.


	Returns

	
	MPI size or 0 if MPI is not enabled.
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getNetcdf4Flag()

	Get Net CD 4 Flag
Returns
——-
NetCDF4 flag value.
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getNetcdfClassicFlag()

	Get Net CDF Classic Flag


	Returns

	
	NetCDF classic flag value.
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getNetcdfDeflateFlag()

	Get Net CDF Deflate Flag


	Returns

	
	NetCDF deflate flag value.
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getNetcdfDeflateLevelFlag()

	Get Net CDF Deflate Level Flag


	Returns

	
	NetCDF deflate level flag value.
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getNetcdfShuffleFlag()

	Get Net CDF Shuffle Flag


	Returns

	
	NetCDF shuffle flag value.
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getNetcdfUseNCSwitchModeFlag()

	Get current netCDF define mode.


	Returns

	
	NetCDF define mode .
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getNetcdfUseParallelFlag()

	Get NetCDF UseParallel flag value.


	Parameters

	
	value0/1, False/True
	





	Returns

	
	No return value.
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isOverlapVector(vec1, vec2, atol=1e-08)

	Is Overlap Vector


	Parameters

	
	vec1Input arrays to compare
	

	vec2Input arrays to compare
	

	atolfloat, optional
	

	Absolute tolerance, The absolute differenc is equal to **atol Default is 1e-8**
	





	Returns

	
	(isoverlap, index) :
	
	where isoverlap is true if a leading portion of vec1 is a subset of vec2;
	
	index is the index such that vec1[0] <= vec2[index]


	If indexl == len(vec2), then vec1[0] > vec2[len(vec2) - 1]
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load(path)
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loadURI(uri)
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openDataset(uri, mode='r', template=None, dods=1, dpath=None, hostObj=None)

	Open Dataset


	Parameters

	
	uri(str) Filename to open
	

	mode(str) Either r,`w`,`a` mode to open the file in read/write/append
	

	templateA string template for the datafile(s), for dataset creation
	

	dods(int) Default set to 1
	

	dpath(str) Destination path.
	





	Returns

	
	file handle.
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parseFileMap(text)

	Parse a CDMS filemap.


	Parameters

	
	filemaplist [ varmap, varmap, …]
	

	varmaplist [ namelist, slicelist ]
	

	namelistlist [name, name, …]
	

	slicelistlist [indexlist, indexlist, ,,,]
	

	indexlistlist [i,j,k,l,path]
	





	Returns

	
	Parsing results.
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parseIndexList(text)

	Parse a string of the form [i,j,k,l,…,path].


	Parameters

	
	texti,j,k,l,… are indices or ‘-‘, and path is a filename. Coerce the indices to integers.
	





	Returns

	
	Parser results.
	

	n number of matches.
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parseName(text)
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parseVarMap(text)

	Parse a string of the form [ namelist, slicelist ]
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parselist(text, f)

	Parse a string of the form [A, A, …].


	Parameters

	
	textInput String.
	

	ffunction which parses A and returns (A, nconsumed).
	





	Returns

	
	Parser results.
	

	n number of matches.
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setCompressionWarnings(value=None)

	Turn on/off the warnings for compression.


	Parameters

	
	value*  0/1 False/True ‘no’/’yes’ or None (which sets it to the opposite
	





	Returns

	
	Return set value.
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setNetcdf4Flag(value)

	Enable netCDF4 (HDF5) mode in libnetcdf.


	Parameters

	
	value0/1, False/True.
	





	Returns

	
	No return value.
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setNetcdfClassicFlag(value)

	Enable netCDF3 (classic) mode in libnetcdf.


	Parameters

	
	value0/1, False/True.
	





	Returns

	
	No return value.
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setNetcdfDeflateFlag(value)

	Enable/Disable NetCDF deflattion.


	Parameters

	
	value0/1, False/True.
	





	Returns

	
	No return value.
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setNetcdfDeflateLevelFlag(value)

	Sets NetCDF deflate level flag value


	Parameters

	
	valueDeflation Level 1-9.
	





	Returns

	
	No return value.
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setNetcdfShuffleFlag(value)

	Enable/Disable NetCDF shuffle.


	Parameters

	
	value0/1, False/True.
	





	Returns

	
	No return value.
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setNetcdfUseNCSwitchModeFlag(value)

	Tells cdms2 to switch constantly between netcdf define/write modes.


	Parameters

	
	value0/1, False/True.
	





	Returns

	
	No return value.
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setNetcdfUseParallelFlag(value)

	Enable/Disable NetCDF MPI I/O (Paralllelism).


	Parameters

	
	value0/1, False/True.
	





	Returns

	
	No return value.
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urlparse(url, scheme='', allow_fragments=True)

	Parse a URL into 6 components:
<scheme>://<netloc>/<path>;<params>?<query>#<fragment>
Return a 6-tuple: (scheme, netloc, path, params, query, fragment).
Note that we don’t break the components up in smaller bits
(e.g. netloc is a single string) and we don’t expand % escapes.
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urlunparse(components)

	Put a parsed URL back together again.  This may result in a
slightly different, but equivalent URL, if the URL that was parsed
originally had redundant delimiters, e.g. a ? with an empty query
(the draft states that these are equivalent).
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useNetcdf3()

	Turns off (0) NetCDF flags for shuffle/cuDa/deflatelevel
Output files are generated as NetCDF3 Classic after that


	Returns

	
	No return value.
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available_forecasts(dataset_file, path='.')

	Available Forecasts


	Returns

	
	a list of forecasts (as their generating times) which are available
	through the specified cdscan-generated dataset xml file.



	Note
	The forecasts are given in 64-bit integer format, but can be converted
to component times with the function two_times_from_one.
This function may help in choosing the right arguments for initializing
a “forecasts” (forecast set) object.
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comptime(t)

	Comptime


	Parameters

	
	Inputis a time representation, either as the long int used in the cdscan
	script, or a string in the format “2010-08-25 15:26:00”, or as a cdtime comptime
(component time) object.



	Outputis the same time a cdtime.comptime (component time).
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forecast.__call__(varname)

	Reads the specified variable from this forecast’s file.
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forecast.__getitem__(varname)

	Reads variable attributes from this forecast’s file.
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forecast.__init__(tau0time, dataset_list, path='.')
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forecasts.__call__(varname, forecast_times='All')

	Example

Reads the specified variable for all the specified forecasts.
Creates and returns a new variable which is dimensioned by forecast
as well as the original variable’s dimensions.
Normally all the forecasts in the ‘forecasts’ object will be read.
But you can read only the forecasts generated at particular times
by providing a “forecast_times” argument, the same as the “forecast_times”
argument in the forecasts.__init__ method.
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forecasts.__getitem__(varname, fccs=None)

	
Get Item





	Returns

	
	whatever the forecast set has that matches the given attribute, normally a DatasetVariable.
	







Notes

The optional argument fccs is a list of forecasts to be passed on to forecast_axis().
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forecasts.__init__(dataset_file, forecast_times, path='.')

	Init
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forecasts.forecast_axis(varname, fcss=None)

	Forecast Axis


	Returns

	
	a tuple (axis,start,length,true_length) where axis is in the forecast direction.
	







Notes

If a list of forecasts be specified, the axis’ data will be limited to them.
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forecasts.forecast_times_to_list(forecast_times)

	For internal list, translates a “forecast_times” argument of __init__ or
other methods, into a list of times.
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forecasts.reduce_inplace(min_time, max_time, openclosed='co')

	Reduce Inplace

Example

For a forecasts object f, f( min_time, max_time ) will reduce the
scope of f, to forecasts whose start time t has min_time<=t<max_time.
This is done in place, i.e. any other forecasts in f will be discarded.
If slice notation were possible for forecasts (it’s not because we need
too many bits to represent time), this function would do the same as
f = f[min_time : max_time ]

The optional openclosed argument lets you specify the treatment of
the endpoints min_time, max_time.  The first character should be ‘c’ if you want
to include min_time in the new scope of f, or ‘o’ to exclude it.  Similarly,
the second character should be ‘c’ to include max_time or ‘o’ to exclude it.  Thus
‘co’ yields the default min_time<=t<max_time and ‘oo’ yields min_time<t<max_time.

If you don’t want to change the original “forecasts” object, just do
copy.copy(forecasts) first.

Times can be the usual long integers, strings, or cdtime component times.
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forecasts.time_interval_to_list(tlo, thi, openclosed='co')

	For internal use, translates a time interval to a list of times.
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two_times_from_one(t)

	Two Times from One


	Parameters

	
	Inputis a time representation, either as the long int used in the
	cdscan script, or a string in the format “2010-08-25 15:26:00”, or
as a cdtime comptime (component time) object.



	Outputis the same time, both as a long _and_ as a comptime.
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FileVariable.__call__(*args, **kwargs)

	Selection of a subregion using selectors.


	Parameters

	
	rawif set to 1, return numpy.ma only
	

	squeezeif set to 1, eliminate any dimension of length 1
	

	gridif given, result is regridded ont this grid
	

	orderif given, result is permuted into this order
	





	Returns

	
	Subregion selected
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FileVariable.__iadd__(other)

	Add other to self in place.
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FileVariable.__idiv__(other)

	Divide self by other in place.
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FileVariable.__imul__(other)

	Multiply self by other in place.
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FileVariable.__isub__(other)

	Subtract other from self in place.
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FileVariable.__len__()

	Length of first dimension.
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FileVariable._decodedType()

	The datatype after decoding.
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FileVariable._process_specs(specs, keys)

	Process the arguments for a getSlice, getRegion, etc.
time, level, latitude, longitude keywords handled here


	Returns

	
	An array of specifications for all dimensions.
	

	Any Ellipsis has been eliminated.
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FileVariable._single_specs(specs)

	Return a list of dimension indices where the spec is an index.
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FileVariable.astype(tc)

	return self as array of given type.
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FileVariable.createattribute(name, value)

	Create an attribute and set its name to value.
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FileVariable.crossSectionRegrid(newLevel, newLatitude, missing=None, order=None, method='log')

	Return the variable regridded to new pressure levels and latitudes.
The variable should be a function of lat, level, and (optionally) time.


	Parameters

	
	newLevelis an axis of the result pressure levels.
	

	newLatitudeis an axis of latitude values.
	

	methodOptional either “log” to interpolate in the log of pressure (default),
	or “linear” for linear interpolation.



	missing and orderare as for regrid.CrossSectionRegridder.
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FileVariable.decode(ar)

	Decode compressed data.


	Parameters

	
	aris a masked array, scalar, or numpy.ma.masked.
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FileVariable.deleteattribute(name)

	Delete the named attribute.
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FileVariable.expertPaths(slist)

	Expert Paths


	Parameters

	
	expertPaths(self, slicelist) takes a list of slices
	





	Returns

	
	a 3-tuple (npart, dimensionlist, partitionSlices)
	

	Where
	

	npartis the number of partitioned dimensions: 0, 1, or 2;
	

	dimensionlistis a tuple of length npart, having the dimension numbers of the partitioned dimensions;
	

	partitionSlicesis the list of file-specific (filename, slice) corresponding
	

	to the paths and slices within the files to be read.
	

	The exact form of partitionSlices depends on the value of npart
	

	npartpartitionSlices
	

	0(filename,slicelist)
	

	1[(filename,slicelist),…,(filename,slicelist)]
	

	2[[(filename,slicelist),…,(filename,slicelist)]
	[(filename,slicelist),…,(filename,slicelist)]
[(filename,slicelist),…,(filename,slicelist)]]









Notes


	A filename of None indicates that no file was found with data corresponding to the slicelist.


	If partitionSlices is None, the slicelist does not intersect the domain.


	An empty partitionSlices [] means that the variable is zero-dimensional.
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FileVariable.genMatch(axis, interval, matchnames)

	Helper function for expertPaths.


	Parameters

	
	axisis a partitioned axis, either time or vertical level or forecast.
	

	intervalis an index interval (istart, iend).
	

	matchnamesis a partially filled list [id, timestart, timeend, levstart, levend, fc] If a filemap
	is used, matchnames has indices, otherwise has coordinates.



	Functionmodifies matchnames based on axis and interval, returns the modified matchnames tuple.
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FileVariable.generateGridkey(convention, vardict)

	Determine if the variable is gridded.


	Parameters

	
	conventionMetadata convention class
	

	vardictVariable metedata
	





	Returns

	
	((latname, lonname, order, maskname, class), lat, lon) if gridded
	

	(None, None, None) if not gridded
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FileVariable.generateRectGridkey(lat, lon)

	Determine if the variable is gridded, rectilinear.


	Parameters

	
	latlatitude axis
	

	lonlongitude axis
	





	Returns

	
	(latname, lonname, order, maskname, class) if gridded, None if not gridded.
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FileVariable.getAxisIds()

	Get a list of axis identifiers.


	Returns

	
	array list of axis ids
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FileVariable.getAxisIndex(axis_spec)

	Get the index of the axis specificed by axis_spec.


	Parameters

	
	axis_spec :
	





	Returns

	
	the axis index or -1 if no match is found.
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FileVariable.getAxisList(axes=None, omit=None, order=None)

	Get the list of axis objects

Notes

If axes is not None, include only certain axes.
If omit is not None, omit those specified by omit.

Arguments omit or axes  may be as specified in axisMatchAxis

order is an optional string determining the output order
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FileVariable.getAxisListIndex(axes=None, omit=None, order=None)

	Get Axis List Index


	Returns

	
	a list of indices of axis objects
	







Notes

If axes is not None, include only certain axes.
less the ones specified in omit.

If axes is None, use all axes of this variable.

Other specificiations are as for axisMatchIndex.
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FileVariable.getConvention()

	Get the metadata convention associated with this object.
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FileVariable.getFilePath(matchnames, template)

	Lookup or generate the file path, depending on whether a filemap
or template is present.









          

      

      

    

  

  
    
    cdms2.fvariable:FileVariable
    

    

    
 
  

    
      
          
            
  
cdms2.fvariable:FileVariable


	
FileVariable.getForecastTime()

	Get the first forecast time dimension.


	Returns

	
	First forecast time dimension axis or `None`.
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FileVariable.getGridIndices()

	Get Grid Indices


	Returns

	
	a tuple of indices corresponding to the variable grid.
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FileVariable.getLatitude()

	Get the first latitude dimension.


	Returns

	
	First latitude dimension axis or `None`.
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FileVariable.getLevel()

	Get the first vertical level dimension in the domain.


	Returns

	
	First vertical level dimension axis or `None`.
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FileVariable.getLongitude()

	Get the first longitude dimension.


	Returns

	
	First longitude dimension axis or `None`.
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FileVariable.getMissing(asarray=0)

	Get Missing


	Parameters

	
	asarray‘0’
	

	‘1’numpy array
	





	Returns

	
	the missing value as a scalar, or as a numpy array if asarray==1
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FileVariable.getOrder(ids=0)

	Get Order


	Parameters

	
	id0 or 1
	





	Returns

	
	the order string, such as t, z, y, x (time, level, lat, lon).
	

	Notes
	

	* if ids == 0 (the default) for an axis that is not t,z,x,y
	the order string will contain a (-) character in that location.
The result string will be of the same length as the number
of axes. This makes it easy to loop over the dimensions.



	* if ids == 1 those axes will be represented in the order
	string as (id) where id is that axis’ id. The result will
be suitable for passing to order2index to get the
corresponding axes, and to orderparse for dividing up into
components.
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FileVariable.getPartition(axis)

	Get the partition attribute for this variable, axis.


	Parameters

	
	axisis either a time or level axis. If cdms_filemap is being used, get the
	partition from the _varpart_ attribute, otherwise (for templating) use
axis.partition.
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FileVariable.getRegion(*specs, **keys)

	Read a region of data. A region is an n-dimensional rectangular region specified in coordinate space.


	Parameters

	
	sliceis an argument list, each item of which has one of the following forms:
	
	
	x, where x is a scalar
	
	Map the scalar to the index of the closest coordinate value.










	
	(x, y)
	
	Map the half-open coordinate interval [x,y) to index interval.










	
	(x, y, ‘cc’)
	
	Map the closed interval [x,y] to index interval. Other options
are ‘oo’ (open), ‘oc’ (open on the left), and ‘co’
(open on the right, the default).










	
	(x, y, ‘co’, cycle)
	
	Map the coordinate interval with wraparound. If no cycle is
specified, wraparound will occur iff axis.isCircular() is true.














	EllipsisRepresents the full range of all dimensions bracketed by non-Ellipsis items.
	

	None, colonRepresents the full range of one dimension.
	

	Notes
	

	Only one dimension may be wrapped.
	

	Example
	

	Suppose the variable domain is `(time, level, lat, lon)`. Then
	>>> getRegion((10, 20), 850, Ellipsis,(-180, 180))






	retrieves :
	
	all times t such that 10.<=t<20.


	level 850.


	all values of all dimensions between level and lon (namely, lat).


	longitudes x such that -180<=x<180. This will be wrapped unless lon.topology==’linear’.
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FileVariable.getSlice(*specs, **keys)

	getSlice takes arguments of the following forms and produces
a return array.


	Parameters

	
	rawif set to 1, return numpy.ma only
	

	squeezeif set to 1, eliminate any dimension of length 1
	

	gridif given, result is regridded ont this grid.
	

	orderif given, result is permuted into this order
	

	numericSqueezeif index slice is given, eliminate that dimension.
	

	isitemif given, result is return as a scaler for 0-D data
	

	Notes
	

	There can be zero or more positional arguments, each of the form:
	

	#. a single integer n, meaning slice(n, n+1)
	

	#. an instance of the slice class
	

	#. a tuple, which will be used as arguments to create a slice
	

	#. `None` or `:`, which means a slice covering that entire dimension
	

	#. Ellipsis (…), which means to fill the slice list with `:`
	leaving only enough room at the end for the remaining positional arguments



	There can be keyword arguments of the form key = value, where
	

	key can be one of the names `time`, `level`, `latitude`, or
	

	`longitude`. The corresponding value can be any of (1)-(5) above.
	

	There must be no conflict between the positional arguments and
	

	the keywords.
	

	In (1)-(5) negative numbers are treated as offsets from the end
	

	of that dimension, as in normal Python indexing.
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FileVariable.getTime()

	Get the first time dimension.


	Returns

	
	First Time dimension axis or `None`.
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cdms2.fvariable:FileVariable


	
FileVariable.getValue(squeeze=1)

	Return the entire set of values.
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cdms2.fvariable:FileVariable


	
FileVariable.getattribute(name)

	Get the attribute name.
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cdms2.fvariable:FileVariable


	
FileVariable.getdimattribute(dim, field)

	Get the attribute named field from the dim’th dimension.
For bounds returns the old cu one-dimensional version.









          

      

      

    

  

  
    
    cdms2.fvariable:FileVariable
    

    

    
 
  

    
      
          
            
  
cdms2.fvariable:FileVariable


	
FileVariable.hasCellData()

	If any of the variable’s axis has explicit bounds, we have cell data
otherwise we have point data.


	Returns

	
	True or False if axis has cell data.
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cdms2.fvariable:FileVariable


	
FileVariable.initDomain(axisdict)

	Initialized the domain
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cdms2.fvariable:FileVariable


	
FileVariable.isEncoded()

	True if self is represented as packed data.
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cdms2.fvariable:FileVariable


	
FileVariable.listall(all=None)

	Get list of info about this slab.
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cdms2.fvariable:FileVariable


	
FileVariable.listattributes()

	Return a list of attribute names.
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cdms2.fvariable:FileVariable


	
FileVariable.listdimattributes(dim)

	List the legal axis field names.
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cdms2.fvariable:FileVariable


	
FileVariable.listdimnames()

	Return a list of the names of the dimensions.
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cdms2.fvariable:FileVariable


	
FileVariable.matchPattern(pattern, attribute, tag)

	Match for a pattern in a string-valued attribute. If attribute is None, search all string attributes.
If tag is not None, it must match the internal node tag.


	Parameters

	
	pattern: (str)
	
pattern





	attribute: (str/None)
	attribute name



	tag: (str/None)
	node tag







	Results
	

	——-
	result: (list)
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cdms2.fvariable:FileVariable


	
FileVariable.matchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which matches
the compiled regular expression pattern, or
if attname is None and pattern matches at least one string attribute.


	Parameters

	
	pattern: (str) pattern
	attname: (str/None) attribute name







	Returns

	
	result: (int/True/False)
	
	True if the attribute with name attname is a string attribute which
matches the compiled regular expression pattern, or if attname is None
and pattern matches at least one string attribute.


	False if the attribute is not found or is not a string.
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cdms2.fvariable:FileVariable


	
FileVariable.pressureRegrid(newLevel, missing=None, order=None, method='log')

	Return the variable regridded to new pressure levels.
The variable should be a function of lat, lon, pressure, and (optionally) time.


	Parameters

	
	newLevelis an axis of the result pressure levels.
	

	methodis optional, either log to interpolate in the log of pressure (default),
	or linear for linear interpolation.



	missing and orderare as for regrid.PressureRegridder.
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cdms2.fvariable:FileVariable


	
FileVariable.regrid(togrid, missing=None, order=None, mask=None, **keywords)

	return self regridded to the new grid.
One can use the regrid2.Regridder optional arguments as well.

Example

>>> new_cdmsVar = cdmsVar.regrid(newGrid)  # uses libcf
>>> new_cdmsVar = cdmsVar.regrid(newGrid, regridMethod = 'conserve', coordSys = 'cart')






	Parameters

	
	togridtogrid destination grid. CDMS grid
	

	missingOptional missing missing values
	

	orderOptional order axis order
	

	maskOptional mask grid/data mask
	

	**keyords
	

	keywords optional keyword arguments dependent on regridTool
	





	Returns

	
	regridded variable
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cdms2.fvariable:FileVariable


	
FileVariable.reorder(order)

	Reorder per the specification order.


	Parameters

	
	orderstring can be “tzyx” with all possible axes permutation.
	





	Returns

	
	New reordered variable.
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cdms2.fvariable:FileVariable


	
FileVariable.searchPattern(pattern, attribute, tag)

	Search for a pattern in a string-valued attribute. If attribute is None, search all string attributes.
If tag is not None, it must match the internal node tag.


	Parameters

	
	pattern: (str)
	
	attribute: (str/None)
	attribute name



	tag: (str/None)
	node tag











	Returns

	
	result: (list)
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cdms2.fvariable:FileVariable


	
FileVariable.searchPredicate(predicate, tag)

	Apply a truth-valued predicate.


	Parameters

	
	predicate: (function)
	
	tag: (str/None)
	node tag







	Returns
	

	——-
	
	result: (list)
	
	Return a list containing a single instance: [self] if the
predicate is true and either tag is None or matches the
object node tag. If the predicate returns false, return an empty list
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cdms2.fvariable:FileVariable


	
FileVariable.searchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which
contains the compiled regular expression pattern, or
if attname is None and pattern matches at least one string attribute.


	Parameters

	
	pattern:
	
(str) pattern





	attname:
	(str/None) attribute name











	Returns

	
	result: (int/True/False)
	
	1 or True if the attribute with name attname is a string
attribute which contains the compiled regular expression pattern,
or if attname is None and pattern matches at least one string attribute,


	0 or False if the attribute is not found or is not a string
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cdms2.fvariable:FileVariable


	
FileVariable.select(*args, **kwargs)

	Selection of a subregion using selectors.


	Parameters

	
	rawif set to 1, return numpy.ma only
	

	squeezeif set to 1, eliminate any dimension of length 1
	

	gridif given, result is regridded ont this grid
	

	orderif given, result is permuted into this order
	





	Returns

	
	Subregion selected
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cdms2.fvariable:FileVariable


	
FileVariable.setMissing(value)

	Set the missing value.


	Parameters

	
	valuescalar, a single-valued numpy array, or None.
	

	Note :
	

	The value is cast to the same type as the variable.
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cdms2.fvariable:FileVariable


	
FileVariable.setattribute(name, value)

	Set the attribute name to value.
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cdms2.fvariable:FileVariable


	
FileVariable.showdim()

	Show the dimension attributes and values.
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cdms2.fvariable:FileVariable


	
FileVariable.size()

	Number of elements.
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cdms2.fvariable:FileVariable


	
FileVariable.specs2slices(speclist, force=None)

	Create an equivalent list of slices from an index specification.
An index specification is a list of acceptable items, which are



	an integer


	a slice instance (slice(start, stop, stride))


	the object “unspecified”


	the object None


	a colon







The size of the speclist must be self.rank()
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cdms2.fvariable:FileVariable


	
FileVariable.typecode()

	convert to new typecode.
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cdms2.grid:AbstractGrid


	
AbstractGrid.checkAxes(axes)

	Check Axes


	Returns

	
	1 iff self.getAxisList and axes are consistent.
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cdms2.grid:AbstractGrid


	
AbstractGrid.clone(copyData=1)

	Make a copy of self.
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cdms2.grid:AbstractGrid
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cdms2.grid:AbstractGrid


	
AbstractGrid.flatAxes()

	Flat Axes


	Returns

	
	(flatlat, flatlon) where flatlat is a raveled NumPy array
	having the same length as the number of cells in the grid, similarly
for flatlon.
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cdms2.grid:AbstractGrid


	
AbstractGrid.getAxisList()

	Not documented
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cdms2.grid:AbstractGrid


	
AbstractGrid.hasCoordType(coordType)

	Has CoordType


	Returns

	
	1 iff self has the coordinate type.
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cdms2.grid:AbstractGrid


	
AbstractGrid.info(flag=None, device=None)

	Write info about slab; include dimension values and weights if flag
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cdms2.grid:AbstractGrid


	
AbstractGrid.isClose(g)

	Is Close


	Returns

	
	1 if g is ‘close enough’ to self to be considered equal, 0 if not.
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cdms2.grid:AbstractGrid


	
AbstractGrid.matchPattern(pattern, attribute, tag)

	Match for a pattern in a string-valued attribute. If attribute is None, search all string attributes.
If tag is not None, it must match the internal node tag.


	Parameters

	
	pattern: (str)
	
pattern





	attribute: (str/None)
	attribute name



	tag: (str/None)
	node tag







	Results
	

	——-
	result: (list)
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cdms2.grid:AbstractGrid


	
AbstractGrid.matchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which matches
the compiled regular expression pattern, or
if attname is None and pattern matches at least one string attribute.


	Parameters

	
	pattern: (str) pattern
	attname: (str/None) attribute name







	Returns

	
	result: (int/True/False)
	
	True if the attribute with name attname is a string attribute which
matches the compiled regular expression pattern, or if attname is None
and pattern matches at least one string attribute.


	False if the attribute is not found or is not a string.
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cdms2.grid:AbstractGrid


	
AbstractGrid.reconcile(axes)

	Reconcile


	Returns

	
	a grid that is consistent with the axes, or None.
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cdms2.grid:AbstractGrid


	
AbstractGrid.searchPattern(pattern, attribute, tag)

	Search for a pattern in a string-valued attribute. If attribute is None, search all string attributes.
If tag is not None, it must match the internal node tag.


	Parameters

	
	pattern: (str)
	
	attribute: (str/None)
	attribute name



	tag: (str/None)
	node tag











	Returns

	
	result: (list)
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cdms2.grid:AbstractGrid


	
AbstractGrid.searchPredicate(predicate, tag)

	Apply a truth-valued predicate.


	Parameters

	
	predicate: (function)
	
	tag: (str/None)
	node tag







	Returns
	

	——-
	
	result: (list)
	
	Return a list containing a single instance: [self] if the
predicate is true and either tag is None or matches the
object node tag. If the predicate returns false, return an empty list
























          

      

      

    

  

  
    
    cdms2.grid:AbstractGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:AbstractGrid


	
AbstractGrid.searchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which
contains the compiled regular expression pattern, or
if attname is None and pattern matches at least one string attribute.


	Parameters

	
	pattern:
	
(str) pattern





	attname:
	(str/None) attribute name











	Returns

	
	result: (int/True/False)
	
	1 or True if the attribute with name attname is a string
attribute which contains the compiled regular expression pattern,
or if attname is None and pattern matches at least one string attribute,


	0 or False if the attribute is not found or is not a string
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cdms2.grid:AbstractGrid


	
AbstractGrid.size()

	Return number of cells in the grid
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cdms2.grid:AbstractGrid


	
AbstractGrid.subSlice(*specs, **keys)

	Get a subgrid based on an argument list <specs> of slices.
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cdms2.grid:AbstractGrid


	
AbstractGrid.writeScrip(cdunifFile)

	Write a grid to a SCRIP file
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cdms2.grid:AbstractGrid


	
AbstractGrid.writeToFile(file)

	Write self to a CdmsFile file, returning CF coordinates attribute, or None if not applicable
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cdms2.grid:AbstractRectGrid


	
AbstractRectGrid.checkAxes(axes)

	Check Axes


	Returns

	
	1 iff self.getAxisList and axes are consistent.
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cdms2.grid:AbstractRectGrid


	
AbstractRectGrid.classify()

	Not documented
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cdms2.grid:AbstractRectGrid


	
AbstractRectGrid.classifyInFamily(gridlist)

	Not documented
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cdms2.grid:AbstractRectGrid


	
AbstractRectGrid.clone(copyData=1)

	Make a copy of self.
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cdms2.grid:AbstractRectGrid
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cdms2.grid:AbstractRectGrid


	
AbstractRectGrid.flatAxes()

	Flat Axes


	Returns

	
	flatlat, flatlon) where flatlat is a 1D NumPy array having the same
	

	length as the number of cells in the grid, similarly for flatlon.
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cdms2.grid:AbstractRectGrid


	
AbstractRectGrid.genBounds()

	Not documented









          

      

      

    

  

  
    
    cdms2.grid:AbstractRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:AbstractRectGrid


	
AbstractRectGrid.getAxis(naxis)

	Not documented
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cdms2.grid:AbstractRectGrid


	
AbstractRectGrid.getAxisList()

	Not documented









          

      

      

    

  

  
    
    cdms2.grid:AbstractRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:AbstractRectGrid


	
AbstractRectGrid.getBounds()

	Not documented









          

      

      

    

  

  
    
    cdms2.grid:AbstractRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:AbstractRectGrid


	
AbstractRectGrid.getLatitude()

	Not documented
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cdms2.grid:AbstractRectGrid


	
AbstractRectGrid.getLongitude()

	Not documented
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cdms2.grid:AbstractRectGrid


	
AbstractRectGrid.getMask()

	Not documented
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cdms2.grid:AbstractRectGrid


	
AbstractRectGrid.getMesh()

	Generate a mesh array for the meshfill graphics method.
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cdms2.grid:AbstractRectGrid


	
AbstractRectGrid.getOrder()

	Not documented
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cdms2.grid:AbstractRectGrid


	
AbstractRectGrid.getType()

	Not documented
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cdms2.grid:AbstractRectGrid


	
AbstractRectGrid.getWeights()

	Not documented









          

      

      

    

  

  
    
    cdms2.grid:AbstractRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:AbstractRectGrid


	
AbstractRectGrid.hasCoordType(coordType)

	Has CoordType


	Returns

	
	1 iff self has the coordinate type.
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cdms2.grid:AbstractRectGrid


	
AbstractRectGrid.info(flag=None, device=None)

	Write info about slab; include dimension values and weights if flag









          

      

      

    

  

  
    
    cdms2.grid:AbstractRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:AbstractRectGrid


	
AbstractRectGrid.isClose(g)

	Is Close


	Returns

	
	1 if g is ‘close enough’ to self to be considered equal, 0 if not.
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cdms2.grid:AbstractRectGrid


	
AbstractRectGrid.matchPattern(pattern, attribute, tag)

	Match for a pattern in a string-valued attribute. If attribute is None, search all string attributes.
If tag is not None, it must match the internal node tag.


	Parameters

	
	pattern: (str)
	
pattern





	attribute: (str/None)
	attribute name



	tag: (str/None)
	node tag







	Results
	

	——-
	result: (list)
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cdms2.grid:AbstractRectGrid


	
AbstractRectGrid.matchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which matches
the compiled regular expression pattern, or
if attname is None and pattern matches at least one string attribute.


	Parameters

	
	pattern: (str) pattern
	attname: (str/None) attribute name







	Returns

	
	result: (int/True/False)
	
	True if the attribute with name attname is a string attribute which
matches the compiled regular expression pattern, or if attname is None
and pattern matches at least one string attribute.


	False if the attribute is not found or is not a string.
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cdms2.grid:AbstractRectGrid


	
AbstractRectGrid.reconcile(axes)

	Reconcile


	Returns

	
	a grid that is consistent with the axes, or None.
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cdms2.grid:AbstractRectGrid


	
AbstractRectGrid.searchPattern(pattern, attribute, tag)

	Search for a pattern in a string-valued attribute. If attribute is None, search all string attributes.
If tag is not None, it must match the internal node tag.


	Parameters

	
	pattern: (str)
	
	attribute: (str/None)
	attribute name



	tag: (str/None)
	node tag











	Returns

	
	result: (list)
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cdms2.grid:AbstractRectGrid


	
AbstractRectGrid.searchPredicate(predicate, tag)

	Apply a truth-valued predicate.


	Parameters

	
	predicate: (function)
	
	tag: (str/None)
	node tag







	Returns
	

	——-
	
	result: (list)
	
	Return a list containing a single instance: [self] if the
predicate is true and either tag is None or matches the
object node tag. If the predicate returns false, return an empty list
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cdms2.grid:AbstractRectGrid


	
AbstractRectGrid.searchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which
contains the compiled regular expression pattern, or
if attname is None and pattern matches at least one string attribute.


	Parameters

	
	pattern:
	
(str) pattern





	attname:
	(str/None) attribute name











	Returns

	
	result: (int/True/False)
	
	1 or True if the attribute with name attname is a string
attribute which contains the compiled regular expression pattern,
or if attname is None and pattern matches at least one string attribute,


	0 or False if the attribute is not found or is not a string
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cdms2.grid:AbstractRectGrid


	
AbstractRectGrid.setMask(mask, permanent=0)

	Not documented
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cdms2.grid:AbstractRectGrid


	
AbstractRectGrid.setType(gridtype)

	Not documented
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cdms2.grid:AbstractRectGrid


	
AbstractRectGrid.subGrid(latinterval, loninterval)

	Not documented
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cdms2.grid:AbstractRectGrid


	
AbstractRectGrid.subGridRegion(latRegion, lonRegion)

	Not documented
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cdms2.grid:AbstractRectGrid


	
AbstractRectGrid.subSlice(*specs, **keys)

	Get a subgrid based on an argument list <specs> of slices.
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cdms2.grid:AbstractRectGrid


	
AbstractRectGrid.toCurveGrid(gridid=None)

	Convert to a curvilinear grid.


	Parameters

	
	grididis the string identifier of the resulting curvilinear grid object.
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cdms2.grid:AbstractRectGrid


	
AbstractRectGrid.toGenericGrid(gridid=None)

	Not documented
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cdms2.grid:AbstractRectGrid


	
AbstractRectGrid.transpose()

	Not documented









          

      

      

    

  

  
    
    cdms2.grid:AbstractRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:AbstractRectGrid


	
AbstractRectGrid.writeScrip(cufile, gridTitle=None)

	Write a grid to a SCRIP file.


	Parameters

	
	cufileis a Cdunif file, NOT a CDMS file.
	

	gridtitleis a string identifying the grid.
	















          

      

      

    

  

  
    
    cdms2.grid:AbstractRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:AbstractRectGrid


	
AbstractRectGrid.writeToFile(file)

	Not documented









          

      

      

    

  

  
    
    cdms2.grid:FileRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:FileRectGrid


	
FileRectGrid.checkAxes(axes)

	Check Axes


	Returns

	
	1 iff self.getAxisList and axes are consistent.
	















          

      

      

    

  

  
    
    cdms2.grid:FileRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:FileRectGrid


	
FileRectGrid.classify()

	Not documented









          

      

      

    

  

  
    
    cdms2.grid:FileRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:FileRectGrid


	
FileRectGrid.classifyInFamily(gridlist)

	Not documented









          

      

      

    

  

  
    
    cdms2.grid:FileRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:FileRectGrid


	
FileRectGrid.clone(copyData=1)

	Make a copy of self.









          

      

      

    

  

  
    
    cdms2.grid:FileRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:FileRectGrid





          

      

      

    

  

  
    
    cdms2.grid:FileRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:FileRectGrid


	
FileRectGrid.flatAxes()

	Flat Axes


	Returns

	
	flatlat, flatlon) where flatlat is a 1D NumPy array having the same
	

	length as the number of cells in the grid, similarly for flatlon.
	















          

      

      

    

  

  
    
    cdms2.grid:FileRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:FileRectGrid


	
FileRectGrid.genBounds()

	Not documented









          

      

      

    

  

  
    
    cdms2.grid:FileRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:FileRectGrid


	
FileRectGrid.getAxis(naxis)

	Not documented









          

      

      

    

  

  
    
    cdms2.grid:FileRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:FileRectGrid


	
FileRectGrid.getAxisList()

	Not documented









          

      

      

    

  

  
    
    cdms2.grid:FileRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:FileRectGrid


	
FileRectGrid.getBounds()

	Not documented









          

      

      

    

  

  
    
    cdms2.grid:FileRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:FileRectGrid


	
FileRectGrid.getLatitude()

	Not documented









          

      

      

    

  

  
    
    cdms2.grid:FileRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:FileRectGrid


	
FileRectGrid.getLongitude()

	Not documented









          

      

      

    

  

  
    
    cdms2.grid:FileRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:FileRectGrid


	
FileRectGrid.getMask()

	Not documented









          

      

      

    

  

  
    
    cdms2.grid:FileRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:FileRectGrid


	
FileRectGrid.getMaskVar()

	Not documented









          

      

      

    

  

  
    
    cdms2.grid:FileRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:FileRectGrid


	
FileRectGrid.getMesh()

	Generate a mesh array for the meshfill graphics method.









          

      

      

    

  

  
    
    cdms2.grid:FileRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:FileRectGrid


	
FileRectGrid.getOrder()

	Not documented









          

      

      

    

  

  
    
    cdms2.grid:FileRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:FileRectGrid


	
FileRectGrid.getType()

	Not documented









          

      

      

    

  

  
    
    cdms2.grid:FileRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:FileRectGrid


	
FileRectGrid.getWeights()

	Not documented









          

      

      

    

  

  
    
    cdms2.grid:FileRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:FileRectGrid


	
FileRectGrid.hasCoordType(coordType)

	Has CoordType


	Returns

	
	1 iff self has the coordinate type.
	















          

      

      

    

  

  
    
    cdms2.grid:FileRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:FileRectGrid


	
FileRectGrid.info(flag=None, device=None)

	Write info about slab; include dimension values and weights if flag









          

      

      

    

  

  
    
    cdms2.grid:FileRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:FileRectGrid


	
FileRectGrid.isClose(g)

	Is Close


	Returns

	
	1 if g is ‘close enough’ to self to be considered equal, 0 if not.
	















          

      

      

    

  

  
    
    cdms2.grid:FileRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:FileRectGrid


	
FileRectGrid.matchPattern(pattern, attribute, tag)

	Match for a pattern in a string-valued attribute. If attribute is None, search all string attributes.
If tag is not None, it must match the internal node tag.


	Parameters

	
	pattern: (str)
	
pattern





	attribute: (str/None)
	attribute name



	tag: (str/None)
	node tag







	Results
	

	——-
	result: (list)

















          

      

      

    

  

  
    
    cdms2.grid:FileRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:FileRectGrid


	
FileRectGrid.matchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which matches
the compiled regular expression pattern, or
if attname is None and pattern matches at least one string attribute.


	Parameters

	
	pattern: (str) pattern
	attname: (str/None) attribute name







	Returns

	
	result: (int/True/False)
	
	True if the attribute with name attname is a string attribute which
matches the compiled regular expression pattern, or if attname is None
and pattern matches at least one string attribute.


	False if the attribute is not found or is not a string.




















          

      

      

    

  

  
    
    cdms2.grid:FileRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:FileRectGrid


	
FileRectGrid.reconcile(axes)

	Reconcile


	Returns

	
	a grid that is consistent with the axes, or None.
	















          

      

      

    

  

  
    
    cdms2.grid:FileRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:FileRectGrid


	
FileRectGrid.searchPattern(pattern, attribute, tag)

	Search for a pattern in a string-valued attribute. If attribute is None, search all string attributes.
If tag is not None, it must match the internal node tag.


	Parameters

	
	pattern: (str)
	
	attribute: (str/None)
	attribute name



	tag: (str/None)
	node tag











	Returns

	
	result: (list)
	















          

      

      

    

  

  
    
    cdms2.grid:FileRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:FileRectGrid


	
FileRectGrid.searchPredicate(predicate, tag)

	Apply a truth-valued predicate.


	Parameters

	
	predicate: (function)
	
	tag: (str/None)
	node tag







	Returns
	

	——-
	
	result: (list)
	
	Return a list containing a single instance: [self] if the
predicate is true and either tag is None or matches the
object node tag. If the predicate returns false, return an empty list
























          

      

      

    

  

  
    
    cdms2.grid:FileRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:FileRectGrid


	
FileRectGrid.searchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which
contains the compiled regular expression pattern, or
if attname is None and pattern matches at least one string attribute.


	Parameters

	
	pattern:
	
(str) pattern





	attname:
	(str/None) attribute name











	Returns

	
	result: (int/True/False)
	
	1 or True if the attribute with name attname is a string
attribute which contains the compiled regular expression pattern,
or if attname is None and pattern matches at least one string attribute,


	0 or False if the attribute is not found or is not a string




















          

      

      

    

  

  
    
    cdms2.grid:FileRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:FileRectGrid


	
FileRectGrid.setBounds(latBounds, lonBounds, persistent=0)

	Not documented









          

      

      

    

  

  
    
    cdms2.grid:FileRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:FileRectGrid


	
FileRectGrid.setMask(mask, persistent=0)

	Not documented









          

      

      

    

  

  
    
    cdms2.grid:FileRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:FileRectGrid


	
FileRectGrid.setType(gridtype)

	Not documented









          

      

      

    

  

  
    
    cdms2.grid:FileRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:FileRectGrid


	
FileRectGrid.subGrid(latinterval, loninterval)

	Not documented









          

      

      

    

  

  
    
    cdms2.grid:FileRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:FileRectGrid


	
FileRectGrid.subGridRegion(latRegion, lonRegion)

	Not documented









          

      

      

    

  

  
    
    cdms2.grid:FileRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:FileRectGrid


	
FileRectGrid.subSlice(*specs, **keys)

	Get a subgrid based on an argument list <specs> of slices.









          

      

      

    

  

  
    
    cdms2.grid:FileRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:FileRectGrid


	
FileRectGrid.toCurveGrid(gridid=None)

	Convert to a curvilinear grid.


	Parameters

	
	grididis the string identifier of the resulting curvilinear grid object.
	















          

      

      

    

  

  
    
    cdms2.grid:FileRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:FileRectGrid


	
FileRectGrid.toGenericGrid(gridid=None)

	Not documented









          

      

      

    

  

  
    
    cdms2.grid:FileRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:FileRectGrid


	
FileRectGrid.transpose()

	Not documented









          

      

      

    

  

  
    
    cdms2.grid:FileRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:FileRectGrid


	
FileRectGrid.writeScrip(cufile, gridTitle=None)

	Write a grid to a SCRIP file.


	Parameters

	
	cufileis a Cdunif file, NOT a CDMS file.
	

	gridtitleis a string identifying the grid.
	















          

      

      

    

  

  
    
    cdms2.grid:FileRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:FileRectGrid


	
FileRectGrid.writeToFile(file)

	Not documented









          

      

      

    

  

  
    
    cdms2.grid:TransientRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:TransientRectGrid


	
TransientRectGrid.checkAxes(axes)

	Check Axes


	Returns

	
	1 iff self.getAxisList and axes are consistent.
	















          

      

      

    

  

  
    
    cdms2.grid:TransientRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:TransientRectGrid


	
TransientRectGrid.classify()

	Not documented









          

      

      

    

  

  
    
    cdms2.grid:TransientRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:TransientRectGrid


	
TransientRectGrid.classifyInFamily(gridlist)

	Not documented









          

      

      

    

  

  
    
    cdms2.grid:TransientRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:TransientRectGrid


	
TransientRectGrid.clone(copyData=1)

	Make a copy of self.









          

      

      

    

  

  
    
    cdms2.grid:TransientRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:TransientRectGrid





          

      

      

    

  

  
    
    cdms2.grid:TransientRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:TransientRectGrid


	
TransientRectGrid.flatAxes()

	Flat Axes


	Returns

	
	flatlat, flatlon) where flatlat is a 1D NumPy array having the same
	

	length as the number of cells in the grid, similarly for flatlon.
	















          

      

      

    

  

  
    
    cdms2.grid:TransientRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:TransientRectGrid


	
TransientRectGrid.genBounds()

	Not documented









          

      

      

    

  

  
    
    cdms2.grid:TransientRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:TransientRectGrid


	
TransientRectGrid.getAxis(naxis)

	Not documented









          

      

      

    

  

  
    
    cdms2.grid:TransientRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:TransientRectGrid


	
TransientRectGrid.getAxisList()

	Not documented









          

      

      

    

  

  
    
    cdms2.grid:TransientRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:TransientRectGrid


	
TransientRectGrid.getBounds()

	Not documented









          

      

      

    

  

  
    
    cdms2.grid:TransientRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:TransientRectGrid


	
TransientRectGrid.getLatitude()

	Not documented









          

      

      

    

  

  
    
    cdms2.grid:TransientRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:TransientRectGrid


	
TransientRectGrid.getLongitude()

	Not documented









          

      

      

    

  

  
    
    cdms2.grid:TransientRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:TransientRectGrid


	
TransientRectGrid.getMask()

	Not documented









          

      

      

    

  

  
    
    cdms2.grid:TransientRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:TransientRectGrid


	
TransientRectGrid.getMesh()

	Generate a mesh array for the meshfill graphics method.









          

      

      

    

  

  
    
    cdms2.grid:TransientRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:TransientRectGrid


	
TransientRectGrid.getOrder()

	Not documented









          

      

      

    

  

  
    
    cdms2.grid:TransientRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:TransientRectGrid


	
TransientRectGrid.getType()

	Not documented









          

      

      

    

  

  
    
    cdms2.grid:TransientRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:TransientRectGrid


	
TransientRectGrid.getWeights()

	Not documented









          

      

      

    

  

  
    
    cdms2.grid:TransientRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:TransientRectGrid


	
TransientRectGrid.hasCoordType(coordType)

	Has CoordType


	Returns

	
	1 iff self has the coordinate type.
	















          

      

      

    

  

  
    
    cdms2.grid:TransientRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:TransientRectGrid


	
TransientRectGrid.info(flag=None, device=None)

	Write info about slab; include dimension values and weights if flag









          

      

      

    

  

  
    
    cdms2.grid:TransientRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:TransientRectGrid


	
TransientRectGrid.isClose(g)

	Is Close


	Returns

	
	1 if g is ‘close enough’ to self to be considered equal, 0 if not.
	















          

      

      

    

  

  
    
    cdms2.grid:TransientRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:TransientRectGrid


	
TransientRectGrid.matchPattern(pattern, attribute, tag)

	Match for a pattern in a string-valued attribute. If attribute is None, search all string attributes.
If tag is not None, it must match the internal node tag.


	Parameters

	
	pattern: (str)
	
pattern





	attribute: (str/None)
	attribute name



	tag: (str/None)
	node tag







	Results
	

	——-
	result: (list)

















          

      

      

    

  

  
    
    cdms2.grid:TransientRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:TransientRectGrid


	
TransientRectGrid.matchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which matches
the compiled regular expression pattern, or
if attname is None and pattern matches at least one string attribute.


	Parameters

	
	pattern: (str) pattern
	attname: (str/None) attribute name







	Returns

	
	result: (int/True/False)
	
	True if the attribute with name attname is a string attribute which
matches the compiled regular expression pattern, or if attname is None
and pattern matches at least one string attribute.


	False if the attribute is not found or is not a string.




















          

      

      

    

  

  
    
    cdms2.grid:TransientRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:TransientRectGrid


	
TransientRectGrid.reconcile(axes)

	Reconcile


	Returns

	
	a grid that is consistent with the axes, or None.
	















          

      

      

    

  

  
    
    cdms2.grid:TransientRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:TransientRectGrid


	
TransientRectGrid.searchPattern(pattern, attribute, tag)

	Search for a pattern in a string-valued attribute. If attribute is None, search all string attributes.
If tag is not None, it must match the internal node tag.


	Parameters

	
	pattern: (str)
	
	attribute: (str/None)
	attribute name



	tag: (str/None)
	node tag











	Returns

	
	result: (list)
	















          

      

      

    

  

  
    
    cdms2.grid:TransientRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:TransientRectGrid


	
TransientRectGrid.searchPredicate(predicate, tag)

	Apply a truth-valued predicate.


	Parameters

	
	predicate: (function)
	
	tag: (str/None)
	node tag







	Returns
	

	——-
	
	result: (list)
	
	Return a list containing a single instance: [self] if the
predicate is true and either tag is None or matches the
object node tag. If the predicate returns false, return an empty list
























          

      

      

    

  

  
    
    cdms2.grid:TransientRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:TransientRectGrid


	
TransientRectGrid.searchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which
contains the compiled regular expression pattern, or
if attname is None and pattern matches at least one string attribute.


	Parameters

	
	pattern:
	
(str) pattern





	attname:
	(str/None) attribute name











	Returns

	
	result: (int/True/False)
	
	1 or True if the attribute with name attname is a string
attribute which contains the compiled regular expression pattern,
or if attname is None and pattern matches at least one string attribute,


	0 or False if the attribute is not found or is not a string




















          

      

      

    

  

  
    
    cdms2.grid:TransientRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:TransientRectGrid


	
TransientRectGrid.setBounds(latBounds, lonBounds)

	Not documented









          

      

      

    

  

  
    
    cdms2.grid:TransientRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:TransientRectGrid


	
TransientRectGrid.setMask(mask, persistent=0)

	Not documented









          

      

      

    

  

  
    
    cdms2.grid:TransientRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:TransientRectGrid


	
TransientRectGrid.setType(gridtype)

	Not documented









          

      

      

    

  

  
    
    cdms2.grid:TransientRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:TransientRectGrid


	
TransientRectGrid.subGrid(latinterval, loninterval)

	Not documented









          

      

      

    

  

  
    
    cdms2.grid:TransientRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:TransientRectGrid


	
TransientRectGrid.subGridRegion(latRegion, lonRegion)

	Not documented









          

      

      

    

  

  
    
    cdms2.grid:TransientRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:TransientRectGrid


	
TransientRectGrid.subSlice(*specs, **keys)

	Get a subgrid based on an argument list <specs> of slices.









          

      

      

    

  

  
    
    cdms2.grid:TransientRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:TransientRectGrid


	
TransientRectGrid.toCurveGrid(gridid=None)

	Convert to a curvilinear grid.


	Parameters

	
	grididis the string identifier of the resulting curvilinear grid object.
	















          

      

      

    

  

  
    
    cdms2.grid:TransientRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:TransientRectGrid


	
TransientRectGrid.toGenericGrid(gridid=None)

	Not documented









          

      

      

    

  

  
    
    cdms2.grid:TransientRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:TransientRectGrid


	
TransientRectGrid.transpose()

	Not documented









          

      

      

    

  

  
    
    cdms2.grid:TransientRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:TransientRectGrid


	
TransientRectGrid.writeScrip(cufile, gridTitle=None)

	Write a grid to a SCRIP file.


	Parameters

	
	cufileis a Cdunif file, NOT a CDMS file.
	

	gridtitleis a string identifying the grid.
	















          

      

      

    

  

  
    
    cdms2.grid:TransientRectGrid
    

    

    
 
  

    
      
          
            
  
cdms2.grid:TransientRectGrid


	
TransientRectGrid.writeToFile(file)

	Not documented









          

      

      

    

  

  
    
    cdms2.grid
    

    

    
 
  

    
      
          
            
  
cdms2.grid


	
createAxis(data, bounds=None, id=None, copy=0, genericBounds=False)

	







          

      

      

    

  

  
    
    cdms2.grid
    

    

    
 
  

    
      
          
            
  
cdms2.grid


	
createGaussianAxis(nlat)

	







          

      

      

    

  

  
    
    cdms2.grid
    

    

    
 
  

    
      
          
            
  
cdms2.grid


	
createGaussianGrid(nlats, xorigin=0.0, order='yx')

	Create a Gaussian grid, with shape (nlats, 2*nlats).


	Parameters

	
	nlatsis the number of latitudes.
	

	xoriginis the origin of the longitude axis
	

	orderis either “yx” or “xy”
	















          

      

      

    

  

  
    
    cdms2.grid
    

    

    
 
  

    
      
          
            
  
cdms2.grid


	
createGenericGrid(latArray, lonArray, latBounds=None, lonBounds=None, order='yx', mask=None)

	Not documented









          

      

      

    

  

  
    
    cdms2.grid
    

    

    
 
  

    
      
          
            
  
cdms2.grid


	
createGlobalMeanGrid(grid)

	Not documented









          

      

      

    

  

  
    
    cdms2.grid
    

    

    
 
  

    
      
          
            
  
cdms2.grid


	
createRectGrid(lat, lon, order='yx', type='generic', mask=None)

	Not documented









          

      

      

    

  

  
    
    cdms2.grid
    

    

    
 
  

    
      
          
            
  
cdms2.grid


	
createUniformGrid(startLat, nlat, deltaLat, startLon, nlon, deltaLon, order='yx', mask=None)

	Not documented









          

      

      

    

  

  
    
    cdms2.grid
    

    

    
 
  

    
      
          
            
  
cdms2.grid


	
createUniformLatitudeAxis(startLat, nlat, deltaLat)

	







          

      

      

    

  

  
    
    cdms2.grid
    

    

    
 
  

    
      
          
            
  
cdms2.grid


	
createUniformLongitudeAxis(startLon, nlon, deltaLon)

	







          

      

      

    

  

  
    
    cdms2.grid
    

    

    
 
  

    
      
          
            
  
cdms2.grid


	
createZonalGrid(grid)

	Not documented
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cdms2.grid


	
defaultRegion()

	Default Region


	Returns

	
	a specification for a default (full) region.
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cdms2.grid


	
getAutoBounds()
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cdms2.grid


	
isGrid(grid)

	Is grid a grid?


	Parameters

	
	grid-cdms2contruct to be examined
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cdms2.grid


	
isSubsetVector(vec1, vec2, tol)
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cdms2.grid


	
lookupArray(ar, value)

	Lookup value in array ar.


	Parameters

	
	arInput array
	

	valueValue to search
	





	Returns

	
	index:
	
	ar is monotonically increasing.


	
	value <= ar[index], index==0..len(ar)-1
	
	value > ar[index], index==len(ar)


	
	ar is monotonically decreasing:
	
	value >= ar[index], index==0..len(ar)-1


	value < ar[index], index==len(ar)
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setClassifyGrids(mode)

	Not documented
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cdms2.grid


	
setRegionSpecs(grid, coordSpec, coordType, resultSpec)

	Modify a list of coordinate specifications, given a coordinate type and
a specification for that coordinate.


	Parameters

	
	gridis the grid object to be associated with the region.
	

	coordSpecis a coordinate specification, having one of the forms:
	
x




(x,y)

(x,y,’co’)

(x,y,’co’,cycle)

‘:’
None



	coordTypeis one of CoordinateTypes
	

	resultSpecis a list of 4-tuples of the form (x,y,’co’,cycle), or None
	if no spec for the corresponding dimension type.
The function sets the appropriate coordinate in resultSpec,
in the canonical form (x,y,’co’,cycle). A CDMSError exception
is raised if the entry in resultSpec is not None.









Notes

That time coordinate types are not permitted.
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cdms2.grid


	
writeScripGrid(path, grid, gridTitle=None)

	Write a grid to a SCRIP grid file.


	Parameters

	
	pathis the path of the SCRIP file to be created.
	

	gridis a CDMS grid object.
	

	gridTitleis a string ID for the grid.
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cdms2.hgrid:AbstractCurveGrid


	
AbstractCurveGrid.__init__(latAxis, lonAxis, id=None, maskvar=None, tempmask=None, node=None)

	Create a curvilinear grid.
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cdms2.hgrid:AbstractCurveGrid


	
AbstractCurveGrid._getShape()

	Not documented
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cdms2.hgrid:AbstractCurveGrid


	
AbstractCurveGrid.checkAxes(axes)

	Check Axes


	Returns

	
	1 iff every element of self.getAxisList() is in the list ‘axes’.
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cdms2.hgrid:AbstractCurveGrid


	
AbstractCurveGrid.checkConvex()

	Check that each cell of the grid is convex in lon-lat space, with nodes defined counter-clockwise.


	Returns

	
	a 1D numpy array of cells that fail the cross-product test.
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cdms2.hgrid:AbstractCurveGrid


	
AbstractCurveGrid.clone(copyData=1)

	Not documented
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cdms2.hgrid:AbstractCurveGrid


	
AbstractCurveGrid.fixCutCells(nonConvexCells, threshold=270.0)

	For any mapping from a spherical to a planar surface, there is a linear cut.
Grid cells that span the cut may appear to be nonconvex, which causes problems
with meshfill graphics. This routine attempts to ‘repair’ the cut cell boundaries
so that meshfill recognizes they are convex.


	Parameters

	
	nonConvexCells1D numpy array of indices of nonconvex cells, as returned from checkConvex.
	

	thresholdpositive floating-point value in degrees.
	

	If the difference in longitude values of consecutive boundaries nodes
	

	exceeds the threshold, the cell is considered a cut cell. On return,
	

	the grid boundaries are modified.
	





	Returns

	
	value is a 1D array of indices of cells that cannot be repaired.
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cdms2.hgrid:AbstractCurveGrid


	
AbstractCurveGrid.flatAxes()

	Flat Axes


	Returns

	
	(flatlat, flatlon) where flatlat is a 1D NumPy array
	

	having the same length as the number of cells in the grid, similarly for flatlon.
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cdms2.hgrid:AbstractCurveGrid


	
AbstractCurveGrid.genBounds()

	Not documented
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cdms2.hgrid:AbstractCurveGrid


	
AbstractCurveGrid.getAxis(naxis)

	Not documented
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cdms2.hgrid:AbstractCurveGrid


	
AbstractCurveGrid.getBounds()

	Get the grid cell boundaries, as a tuple (latitudeBounds, longitudeBounds)
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cdms2.hgrid:AbstractCurveGrid


	
AbstractCurveGrid.getGridSlices(domainlist, newaxislist, slicelist)

	Determine which slices in slicelist correspond to the lat/lon elements
of the grid.


	Parameters

	
	domainlistis a list of axes of a variable.
	

	newaxislistis a list of result axes after the slicelist is applied to domainlist.
	

	slicelistis a list of slices.
	

	All lists are of equal length.
	





	Returns

	
	valueis (newslicelist, gridaxislist) where
	

	newslicelistis the elements of slicelist that correspond to the grid, in the
	preferred order of the grid.



	gridaxislistis the elements of newaxislist that correspond to the grid, in the
	preferred order of the grid.
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cdms2.hgrid:AbstractCurveGrid


	
AbstractCurveGrid.getIndex()

	Get the grid index
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cdms2.hgrid:AbstractCurveGrid


	
AbstractCurveGrid.getLatitude()

	Get the latitude coordinates.
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cdms2.hgrid:AbstractCurveGrid


	
AbstractCurveGrid.getLongitude()

	Get the longitude coordinates.
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cdms2.hgrid:AbstractCurveGrid


	
AbstractCurveGrid.getMask()

	Get the mask array, if any, otherwise None is returned.
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cdms2.hgrid:AbstractCurveGrid


	
AbstractCurveGrid.getMesh(transpose=None)

	Generate a mesh array for the meshfill graphics method.
If transpose is defined to a tuple, say (1,0), first transpose
latbounds and lonbounds according to the tuple, (1,0,2) in this case.
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cdms2.hgrid:AbstractCurveGrid


	
AbstractCurveGrid.getWeightsArray()

	Get Weights Array


	Returns

	
	normalized area weights, as an array of the same
	

	shape as the grid.
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cdms2.hgrid:AbstractCurveGrid


	
AbstractCurveGrid.hasCoordType(coordType)

	Not documented
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cdms2.hgrid:AbstractCurveGrid


	
AbstractCurveGrid.info(flag=None, device=None)

	Write info about slab; include dimension values and weights if flag
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cdms2.hgrid:AbstractCurveGrid


	
AbstractCurveGrid.init_from_gridspec(filename)

	Reads to grid from a Gridspec-compliant file.  The filename should be a
complete path.  The contents of the file may overwrite data in the existing
grid object.
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cdms2.hgrid:AbstractCurveGrid


	
AbstractCurveGrid.init_from_gridspec_file(f)

	Reads to grid from a Gridspec-compliant file, f.  This f should be a
CdmsFile object, already open for reading.  The contents of the file may
overwrite data in the existing grid object.
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cdms2.hgrid:AbstractCurveGrid


	
AbstractCurveGrid.intersect(spec)

	Intersect with the region specification.


	Parameters

	
	‘spec’is a region specification of the form defined in the grid module.
	





	Returns

	
	(mask, indexspecs) where
	

	‘mask’is the mask of the result grid AFTER self and region spec are interested.
	

	‘indexspecs’is a list of index specifications suitable for slicing a
	variable with the given grid.
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cdms2.hgrid:AbstractCurveGrid


	
AbstractCurveGrid.isClose(g)

	Is Close


	Returns

	
	1 if gis a grid of the same type and shape. A real element-by-element
	comparison would be too expensive here.
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cdms2.hgrid:AbstractCurveGrid


	
AbstractCurveGrid.listall(all=None)

	Not documented
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cdms2.hgrid:AbstractCurveGrid


	
AbstractCurveGrid.matchPattern(pattern, attribute, tag)

	Match for a pattern in a string-valued attribute. If attribute is None, search all string attributes.
If tag is not None, it must match the internal node tag.


	Parameters

	
	pattern: (str)
	
pattern





	attribute: (str/None)
	attribute name



	tag: (str/None)
	node tag







	Results
	

	——-
	result: (list)
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cdms2.hgrid:AbstractCurveGrid


	
AbstractCurveGrid.matchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which matches
the compiled regular expression pattern, or
if attname is None and pattern matches at least one string attribute.


	Parameters

	
	pattern: (str) pattern
	attname: (str/None) attribute name







	Returns

	
	result: (int/True/False)
	
	True if the attribute with name attname is a string attribute which
matches the compiled regular expression pattern, or if attname is None
and pattern matches at least one string attribute.


	False if the attribute is not found or is not a string.
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cdms2.hgrid:AbstractCurveGrid


	
AbstractCurveGrid.reconcile(axes)

	Reconcile


	Returns

	
	a grid that is consistent with the axes, or None.
	For curvilinear grids this means that the grid-related axes are
contained in the ‘axes’ list.
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cdms2.hgrid:AbstractCurveGrid


	
AbstractCurveGrid.searchPattern(pattern, attribute, tag)

	Search for a pattern in a string-valued attribute. If attribute is None, search all string attributes.
If tag is not None, it must match the internal node tag.


	Parameters

	
	pattern: (str)
	
	attribute: (str/None)
	attribute name



	tag: (str/None)
	node tag











	Returns

	
	result: (list)
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cdms2.hgrid:AbstractCurveGrid


	
AbstractCurveGrid.searchPredicate(predicate, tag)

	Apply a truth-valued predicate.


	Parameters

	
	predicate: (function)
	
	tag: (str/None)
	node tag







	Returns
	

	——-
	
	result: (list)
	
	Return a list containing a single instance: [self] if the
predicate is true and either tag is None or matches the
object node tag. If the predicate returns false, return an empty list
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cdms2.hgrid:AbstractCurveGrid


	
AbstractCurveGrid.searchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which
contains the compiled regular expression pattern, or
if attname is None and pattern matches at least one string attribute.


	Parameters

	
	pattern:
	
(str) pattern





	attname:
	(str/None) attribute name











	Returns

	
	result: (int/True/False)
	
	1 or True if the attribute with name attname is a string
attribute which contains the compiled regular expression pattern,
or if attname is None and pattern matches at least one string attribute,


	0 or False if the attribute is not found or is not a string
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cdms2.hgrid:AbstractCurveGrid


	
AbstractCurveGrid.setMask(mask, permanent=0)

	Not documented
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cdms2.hgrid:AbstractCurveGrid


	
AbstractCurveGrid.size()

	Not documented
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cdms2.hgrid:AbstractCurveGrid


	
AbstractCurveGrid.subGridRegion(latRegion, lonRegion)

	Not documented
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cdms2.hgrid:AbstractCurveGrid


	
AbstractCurveGrid.subSlice(*specs, **keys)

	Get a transient subgrid based on an argument list <specs> of slices.
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AbstractCurveGrid.toCurveGrid(gridid=None)

	Not documented
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AbstractCurveGrid.toGenericGrid(gridid=None)

	Not documented
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cdms2.hgrid:AbstractCurveGrid


	
AbstractCurveGrid.writeScrip(cufile, gridTitle=None)

	Write a grid to a SCRIP file.









          

      

      

    

  

  
    
    cdms2.hgrid:AbstractCurveGrid
    

    

    
 
  

    
      
          
            
  
cdms2.hgrid:AbstractCurveGrid


	
AbstractCurveGrid.writeToFile(file)

	Not documented
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cdms2.hgrid:AbstractCurveGrid


	
AbstractCurveGrid.write_gridspec(filename)

	Writes this grid to a Gridspec-compliant file, or does nothing if there is
already a known file corresponding to this grid.  The filename should be a
complete path.
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AbstractCurveGrid.writeg(file)

	Write self as a Gridspec file representing a curvilinear grid.
The file, normally a CdmsFile, should already be open for writing
and will be closed.
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cdms2.hgrid:AbstractHorizontalGrid


	
AbstractHorizontalGrid.checkAxes(axes)

	Check Axes


	Returns

	
	1 iff self.getAxisList and axes are consistent.
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cdms2.hgrid:AbstractHorizontalGrid


	
AbstractHorizontalGrid.checkConvex()

	Check that each cell of the grid is convex in lon-lat space, with nodes defined counter-clockwise.


	Returns

	
	a 1D numpy array of cells that fail the cross-product test.
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AbstractHorizontalGrid.clone(copyData=1)

	Make a copy of self.
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cdms2.hgrid:AbstractHorizontalGrid


	
AbstractHorizontalGrid.fixCutCells(nonConvexCells, threshold=270.0)

	For any mapping from a spherical to a planar surface, there is a linear cut.
Grid cells that span the cut may appear to be nonconvex, which causes problems
with meshfill graphics. This routine attempts to ‘repair’ the cut cell boundaries
so that meshfill recognizes they are convex.


	Parameters

	
	nonConvexCells1D numpy array of indices of nonconvex cells, as returned from checkConvex.
	

	thresholdpositive floating-point value in degrees.
	

	If the difference in longitude values of consecutive boundaries nodes
	

	exceeds the threshold, the cell is considered a cut cell. On return,
	

	the grid boundaries are modified.
	





	Returns

	
	value is a 1D array of indices of cells that cannot be repaired.
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AbstractHorizontalGrid.flatAxes()

	Flat Axes


	Returns

	
	(flatlat, flatlon) where flatlat is a raveled NumPy array
	having the same length as the number of cells in the grid, similarly
for flatlon.
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AbstractHorizontalGrid.genBounds()

	Not documented
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cdms2.hgrid:AbstractHorizontalGrid


	
AbstractHorizontalGrid.getAxis(naxis)

	Not documented
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cdms2.hgrid:AbstractHorizontalGrid


	
AbstractHorizontalGrid.getAxisList()

	Not documented
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AbstractHorizontalGrid.getBounds()

	Get the grid cell boundaries, as a tuple (latitudeBounds, longitudeBounds)
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AbstractHorizontalGrid.getLatitude()

	Get the latitude coordinates.
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AbstractHorizontalGrid.getLongitude()

	Get the longitude coordinates.
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AbstractHorizontalGrid.getMask()

	Get the mask array, if any, otherwise None is returned.
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AbstractHorizontalGrid.getMesh()

	Get the mesh array used by the meshfill plot.
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AbstractHorizontalGrid.getWeightsArray()

	Get Weights Array


	Returns

	
	normalized area weights, as an array of the same
	

	shape as the grid.
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AbstractHorizontalGrid.hasCoordType(coordType)

	Not documented
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AbstractHorizontalGrid.info(flag=None, device=None)

	Write info about slab; include dimension values and weights if flag
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cdms2.hgrid:AbstractHorizontalGrid


	
AbstractHorizontalGrid.isClose(g)

	Is Close


	Returns

	
	1 if g is ‘close enough’ to self to be considered equal, 0 if not.
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AbstractHorizontalGrid.listall(all=None)

	Not documented
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AbstractHorizontalGrid.matchPattern(pattern, attribute, tag)

	Match for a pattern in a string-valued attribute. If attribute is None, search all string attributes.
If tag is not None, it must match the internal node tag.


	Parameters

	
	pattern: (str)
	
pattern





	attribute: (str/None)
	attribute name



	tag: (str/None)
	node tag







	Results
	

	——-
	result: (list)
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AbstractHorizontalGrid.matchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which matches
the compiled regular expression pattern, or
if attname is None and pattern matches at least one string attribute.


	Parameters

	
	pattern: (str) pattern
	attname: (str/None) attribute name







	Returns

	
	result: (int/True/False)
	
	True if the attribute with name attname is a string attribute which
matches the compiled regular expression pattern, or if attname is None
and pattern matches at least one string attribute.


	False if the attribute is not found or is not a string.
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AbstractHorizontalGrid.reconcile(axes)

	Reconcile


	Returns

	
	a grid that is consistent with the axes, or None.
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AbstractHorizontalGrid.searchPattern(pattern, attribute, tag)

	Search for a pattern in a string-valued attribute. If attribute is None, search all string attributes.
If tag is not None, it must match the internal node tag.


	Parameters

	
	pattern: (str)
	
	attribute: (str/None)
	attribute name



	tag: (str/None)
	node tag











	Returns

	
	result: (list)
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AbstractHorizontalGrid.searchPredicate(predicate, tag)

	Apply a truth-valued predicate.


	Parameters

	
	predicate: (function)
	
	tag: (str/None)
	node tag







	Returns
	

	——-
	
	result: (list)
	
	Return a list containing a single instance: [self] if the
predicate is true and either tag is None or matches the
object node tag. If the predicate returns false, return an empty list
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AbstractHorizontalGrid.searchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which
contains the compiled regular expression pattern, or
if attname is None and pattern matches at least one string attribute.


	Parameters

	
	pattern:
	
(str) pattern





	attname:
	(str/None) attribute name











	Returns

	
	result: (int/True/False)
	
	1 or True if the attribute with name attname is a string
attribute which contains the compiled regular expression pattern,
or if attname is None and pattern matches at least one string attribute,


	0 or False if the attribute is not found or is not a string
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AbstractHorizontalGrid.setMask(mask, permanent=0)

	Not documented
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AbstractHorizontalGrid.size()

	Return number of cells in the grid
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AbstractHorizontalGrid.subGridRegion(latRegion, lonRegion)

	Not documented









          

      

      

    

  

  
    
    cdms2.hgrid:AbstractHorizontalGrid
    

    

    
 
  

    
      
          
            
  
cdms2.hgrid:AbstractHorizontalGrid


	
AbstractHorizontalGrid.subSlice(*specs, **keys)

	Get a subgrid based on an argument list <specs> of slices.
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AbstractHorizontalGrid.writeScrip(cdunifFile)

	Write a grid to a SCRIP file
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AbstractHorizontalGrid.writeToFile(file)

	Write self to a CdmsFile file, returning CF coordinates attribute, or None if not applicable
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AbstractHorizontalGrid.__init__(latAxis, lonAxis, id=None, maskvar=None, tempmask=None, node=None)

	Create a horizontal grid.
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TransientCurveGrid.__init__(latAxis, lonAxis, id=None, maskvar=None, tempmask=None)

	Create a file curvilinear grid.
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TransientCurveGrid._getShape()

	Not documented
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TransientCurveGrid.checkAxes(axes)

	Check Axes


	Returns

	
	1 iff every element of self.getAxisList() is in the list ‘axes’.
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TransientCurveGrid.checkConvex()

	Check that each cell of the grid is convex in lon-lat space, with nodes defined counter-clockwise.


	Returns

	
	a 1D numpy array of cells that fail the cross-product test.
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TransientCurveGrid.clone(copyData=1)

	Not documented
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TransientCurveGrid.fixCutCells(nonConvexCells, threshold=270.0)

	For any mapping from a spherical to a planar surface, there is a linear cut.
Grid cells that span the cut may appear to be nonconvex, which causes problems
with meshfill graphics. This routine attempts to ‘repair’ the cut cell boundaries
so that meshfill recognizes they are convex.


	Parameters

	
	nonConvexCells1D numpy array of indices of nonconvex cells, as returned from checkConvex.
	

	thresholdpositive floating-point value in degrees.
	

	If the difference in longitude values of consecutive boundaries nodes
	

	exceeds the threshold, the cell is considered a cut cell. On return,
	

	the grid boundaries are modified.
	





	Returns

	
	value is a 1D array of indices of cells that cannot be repaired.
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TransientCurveGrid.flatAxes()

	Flat Axes


	Returns

	
	(flatlat, flatlon) where flatlat is a 1D NumPy array
	

	having the same length as the number of cells in the grid, similarly for flatlon.
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TransientCurveGrid.genBounds()

	Not documented
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TransientCurveGrid.getAxis(naxis)

	Not documented
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TransientCurveGrid.getBounds()

	Get the grid cell boundaries, as a tuple (latitudeBounds, longitudeBounds)
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TransientCurveGrid.getGridSlices(domainlist, newaxislist, slicelist)

	Determine which slices in slicelist correspond to the lat/lon elements
of the grid.


	Parameters

	
	domainlistis a list of axes of a variable.
	

	newaxislistis a list of result axes after the slicelist is applied to domainlist.
	

	slicelistis a list of slices.
	

	All lists are of equal length.
	





	Returns

	
	valueis (newslicelist, gridaxislist) where
	

	newslicelistis the elements of slicelist that correspond to the grid, in the
	preferred order of the grid.



	gridaxislistis the elements of newaxislist that correspond to the grid, in the
	preferred order of the grid.
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TransientCurveGrid.getIndex()

	Get the grid index
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TransientCurveGrid.getLatitude()

	Get the latitude coordinates.
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TransientCurveGrid.getLongitude()

	Get the longitude coordinates.
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TransientCurveGrid.getMask()

	Get the mask array, if any, otherwise None is returned.
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TransientCurveGrid.getMesh(transpose=None)

	Generate a mesh array for the meshfill graphics method.
If transpose is defined to a tuple, say (1,0), first transpose
latbounds and lonbounds according to the tuple, (1,0,2) in this case.
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TransientCurveGrid.getWeightsArray()

	Get Weights Array


	Returns

	
	normalized area weights, as an array of the same
	

	shape as the grid.
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TransientCurveGrid.hasCoordType(coordType)

	Not documented
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TransientCurveGrid.info(flag=None, device=None)

	Write info about slab; include dimension values and weights if flag
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TransientCurveGrid.init_from_gridspec(filename)

	Reads to grid from a Gridspec-compliant file.  The filename should be a
complete path.  The contents of the file may overwrite data in the existing
grid object.
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cdms2.hgrid:TransientCurveGrid


	
TransientCurveGrid.init_from_gridspec_file(f)

	Reads to grid from a Gridspec-compliant file, f.  This f should be a
CdmsFile object, already open for reading.  The contents of the file may
overwrite data in the existing grid object.
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cdms2.hgrid:TransientCurveGrid


	
TransientCurveGrid.intersect(spec)

	Intersect with the region specification.


	Parameters

	
	‘spec’is a region specification of the form defined in the grid module.
	





	Returns

	
	(mask, indexspecs) where
	

	‘mask’is the mask of the result grid AFTER self and region spec are interested.
	

	‘indexspecs’is a list of index specifications suitable for slicing a
	variable with the given grid.
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cdms2.hgrid:TransientCurveGrid


	
TransientCurveGrid.isClose(g)

	Is Close


	Returns

	
	1 if gis a grid of the same type and shape. A real element-by-element
	comparison would be too expensive here.
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cdms2.hgrid:TransientCurveGrid


	
TransientCurveGrid.listall(all=None)

	Not documented
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cdms2.hgrid:TransientCurveGrid


	
TransientCurveGrid.matchPattern(pattern, attribute, tag)

	Match for a pattern in a string-valued attribute. If attribute is None, search all string attributes.
If tag is not None, it must match the internal node tag.


	Parameters

	
	pattern: (str)
	
pattern





	attribute: (str/None)
	attribute name



	tag: (str/None)
	node tag







	Results
	

	——-
	result: (list)
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cdms2.hgrid:TransientCurveGrid


	
TransientCurveGrid.matchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which matches
the compiled regular expression pattern, or
if attname is None and pattern matches at least one string attribute.


	Parameters

	
	pattern: (str) pattern
	attname: (str/None) attribute name







	Returns

	
	result: (int/True/False)
	
	True if the attribute with name attname is a string attribute which
matches the compiled regular expression pattern, or if attname is None
and pattern matches at least one string attribute.


	False if the attribute is not found or is not a string.
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cdms2.hgrid:TransientCurveGrid


	
TransientCurveGrid.reconcile(axes)

	Reconcile


	Returns

	
	a grid that is consistent with the axes, or None.
	For curvilinear grids this means that the grid-related axes are
contained in the ‘axes’ list.
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cdms2.hgrid:TransientCurveGrid


	
TransientCurveGrid.searchPattern(pattern, attribute, tag)

	Search for a pattern in a string-valued attribute. If attribute is None, search all string attributes.
If tag is not None, it must match the internal node tag.


	Parameters

	
	pattern: (str)
	
	attribute: (str/None)
	attribute name



	tag: (str/None)
	node tag











	Returns

	
	result: (list)
	















          

      

      

    

  

  
    
    cdms2.hgrid:TransientCurveGrid
    

    

    
 
  

    
      
          
            
  
cdms2.hgrid:TransientCurveGrid


	
TransientCurveGrid.searchPredicate(predicate, tag)

	Apply a truth-valued predicate.


	Parameters

	
	predicate: (function)
	
	tag: (str/None)
	node tag







	Returns
	

	——-
	
	result: (list)
	
	Return a list containing a single instance: [self] if the
predicate is true and either tag is None or matches the
object node tag. If the predicate returns false, return an empty list
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cdms2.hgrid:TransientCurveGrid


	
TransientCurveGrid.searchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which
contains the compiled regular expression pattern, or
if attname is None and pattern matches at least one string attribute.


	Parameters

	
	pattern:
	
(str) pattern





	attname:
	(str/None) attribute name











	Returns

	
	result: (int/True/False)
	
	1 or True if the attribute with name attname is a string
attribute which contains the compiled regular expression pattern,
or if attname is None and pattern matches at least one string attribute,


	0 or False if the attribute is not found or is not a string
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cdms2.hgrid:TransientCurveGrid


	
TransientCurveGrid.setMask(mask, permanent=0)

	Not documented
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cdms2.hgrid:TransientCurveGrid


	
TransientCurveGrid.size()

	Not documented
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cdms2.hgrid:TransientCurveGrid


	
TransientCurveGrid.subGridRegion(latRegion, lonRegion)

	Not documented
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cdms2.hgrid:TransientCurveGrid


	
TransientCurveGrid.subSlice(*specs, **keys)

	Get a transient subgrid based on an argument list <specs> of slices.
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cdms2.hgrid:TransientCurveGrid


	
TransientCurveGrid.toCurveGrid(gridid=None)

	Not documented









          

      

      

    

  

  
    
    cdms2.hgrid:TransientCurveGrid
    

    

    
 
  

    
      
          
            
  
cdms2.hgrid:TransientCurveGrid


	
TransientCurveGrid.toGenericGrid(gridid=None)

	Not documented
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cdms2.hgrid:TransientCurveGrid


	
TransientCurveGrid.writeScrip(cufile, gridTitle=None)

	Write a grid to a SCRIP file.
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cdms2.hgrid:TransientCurveGrid


	
TransientCurveGrid.writeToFile(file)

	Not documented









          

      

      

    

  

  
    
    cdms2.hgrid:TransientCurveGrid
    

    

    
 
  

    
      
          
            
  
cdms2.hgrid:TransientCurveGrid


	
TransientCurveGrid.write_gridspec(filename)

	Writes this grid to a Gridspec-compliant file, or does nothing if there is
already a known file corresponding to this grid.  The filename should be a
complete path.









          

      

      

    

  

  
    
    cdms2.hgrid:TransientCurveGrid
    

    

    
 
  

    
      
          
            
  
cdms2.hgrid:TransientCurveGrid


	
TransientCurveGrid.writeg(file)

	Write self as a Gridspec file representing a curvilinear grid.
The file, normally a CdmsFile, should already be open for writing
and will be closed.
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cdms2.hgrid


	
_flatten(boundsar)
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cdms2.hgrid


	
allclose(ax1, ax2, rtol=1e-05, atol=1e-08)

	All close


	Parameters

	
	ax1, ax2array_like
	





	Returns

	
	bool
	True if all elements of axes ax1 and ax2 are close,
in the sense of numpy.ma.allclose.



	See Alsoall, any
	







Examples

>>> a = ma.array([1e10, 1e-7, 42.0], mask=[0, 0, 1])
>>> a
masked_array(data = [10000000000.0 1e-07 --],
             mask = [False False True],
       fill_value = 1e+20)
>>> b = ma.array([1e10, 1e-8, 42.0], mask=[0, 0, 1])
>>> ma.allclose(a, b)
False
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getAutoBounds()
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cdms2.hgrid


	
readScripCurveGrid(fileobj, dims, whichType, whichGrid)

	Read a ‘native’ SCRIP grid file, returning a transient curvilinear grid.


	Parameters

	
	fileobjis an open CDMS dataset or file object.
	

	dimsis the grid shape.
	

	whichTypeis the type of file, either “grid” or “mapping”
	

	f whichType  is “mapping”, whichGrid is the choice of grid, either “source” or “destination”
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cdms2.slabinterface:Slab


	
Slab.createattribute(name, value)

	Create an attribute and set its name to value.
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cdms2.slabinterface:Slab


	
Slab.deleteattribute(name)

	Delete the named attribute.









          

      

      

    

  

  
    
    cdms2.slabinterface:Slab
    

    

    
 
  

    
      
          
            
  
cdms2.slabinterface:Slab


	
Slab.getattribute(name)

	Get the attribute name.
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Slab.getdimattribute(dim, field)

	Get the attribute named field from the dim’th dimension.
For bounds returns the old cu one-dimensional version.
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cdms2.slabinterface:Slab


	
Slab.info(flag=None, device=None)

	Write info about slab; include dimension values and weights if flag
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cdms2.slabinterface:Slab


	
Slab.listall(all=None)

	Get list of info about this slab.
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cdms2.slabinterface:Slab


	
Slab.listattributes()

	Return a list of attribute names.
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cdms2.slabinterface:Slab


	
Slab.listdimattributes(dim)

	List the legal axis field names.
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cdms2.slabinterface:Slab


	
Slab.listdimnames()

	Return a list of the names of the dimensions.
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cdms2.slabinterface:Slab


	
Slab.setattribute(name, value)

	Set the attribute name to value.
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cdms2.slabinterface:Slab


	
Slab.showdim()

	Show the dimension attributes and values.









          

      

      

    

  

  
    
    cdms2.slabinterface
    

    

    
 
  

    
      
          
            
  
cdms2.slabinterface


	
cdms_bounds2cu_bounds(b)

	Bounds are  len(v) by 2 in cdms but len(v)+1 in cu
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cdms2.tvariable:TransientVariable


	
TransientVariable._TransientVariable__getMPIType()

	Return the MPI type of the array, or None
if no match
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cdms2.tvariable:TransientVariable


	
TransientVariable._TransientVariable__getSlab(dim, slce)

	
	Parameters

	
	Get slab:
	
A slab is a multi-dimensional slice extending in all directions except along dim where slce applies





	dim:
	dimension (0=first index, 1=2nd index…)



	slce:
	python slice object along dimension dim











	Returns

	
	slab
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cdms2.tvariable:TransientVariable


	
TransientVariable.__array_wrap__(obj, context=None)

	Special hook for ufuncs.

Wraps the numpy array and sets the mask according to context.
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TransientVariable.__call__(*args, **kwargs)

	Selection of a subregion using selectors.


	Parameters

	
	rawif set to 1, return numpy.ma only
	

	squeezeif set to 1, eliminate any dimension of length 1
	

	gridif given, result is regridded ont this grid
	

	orderif given, result is permuted into this order
	





	Returns

	
	Subregion selected
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TransientVariable.__float__()

	Convert to float.
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TransientVariable.__getstate__()

	Return the internal state of the tvariable, for pickling
purposes.
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TransientVariable.__iadd__(other)

	Add other to self in place.
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TransientVariable.__idiv__(other)

	Divide self by other in place.
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TransientVariable.__ifloordiv__(other)

	Floor divide self by other in-place.
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TransientVariable.__imul__(other)

	Multiply self by other in place.
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TransientVariable.__init__(data, typecode=None, copy=1, savespace=0, mask=False, fill_value=None, grid=None, axes=None, attributes=None, id=None, copyaxes=1, dtype=None, order='C', no_update_from=False, **kargs)

	
	Parameters

	
	createVariable
	(self, data, typecode=None, copy=0, savespace=0, mask=None,
fill_value=None, grid=None, axes=None, attributes=None, id=None,
dtype=None, order=’C’) The savespace argument is ignored,
for backward compatibility only.
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TransientVariable.__int__()

	Convert to int.
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TransientVariable.__ipow__(other)

	Raise self to the power other, in place.
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TransientVariable.__isub__(other)

	Subtract other from self in place.
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TransientVariable.__itruediv__(other)

	True divide self by other in-place.
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TransientVariable.__len__()

	Length of first dimension
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cdms2.tvariable:TransientVariable


	
TransientVariable.__long__()

	Convert to long.
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TransientVariable.__reduce__()

	Return a 3-tuple for pickling a MaskedArray.
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TransientVariable.__rfloordiv__(other)

	Divide self into other, and return a new masked array.









          

      

      

    

  

  
    
    cdms2.tvariable:TransientVariable
    

    

    
 
  

    
      
          
            
  
cdms2.tvariable:TransientVariable


	
TransientVariable.__rpow__(other)

	Raise other to the power self, masking the potential NaNs/Infs
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TransientVariable.__rtruediv__(other)

	Divide self into other, and return a new masked array.
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TransientVariable.__setitem__(indx, value)

	x.__setitem__(i, y) <==> x[i]=y

Set item described by index. If value is masked, masks those
locations.
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TransientVariable.__setmask__(mask, copy=False)

	Set the mask.
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TransientVariable.__setstate__(state)

	Restore the internal state of the tvariable, for
pickling purposes.  state is typically the output of the
__getstate__ output, and is a 5-tuple:


	json file from dumps()
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TransientVariable._comparison(other, compare)

	Compare self with other using operator.eq or operator.ne.

When either of the elements is masked, the result is masked as well,
but the underlying boolean data are still set, with self and other
considered equal if both are masked, and unequal otherwise.

For structured arrays, all fields are combined, with masked values
ignored. The result is masked if all fields were masked, with self
and other considered equal only if both were fully masked.
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TransientVariable._decodedType()

	The datatype after decoding.
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TransientVariable._get_data()

	Return the current data, as a view of the original
underlying data.
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TransientVariable._get_flat()

	Return a flat iterator.
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TransientVariable._get_mask()

	Return the current mask.
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TransientVariable._get_recordmask()

	Return the mask of the records.

A record is masked when all the fields are masked.
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TransientVariable._insert_masked_print()

	Replace masked values with masked_print_option, casting all innermost
dtypes to object.
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TransientVariable._process_specs(specs, keys)

	Process the arguments for a getSlice, getRegion, etc.
time, level, latitude, longitude keywords handled here


	Returns

	
	An array of specifications for all dimensions.
	

	Any Ellipsis has been eliminated.
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TransientVariable._set_flat(value)

	Set a flattened version of self to value.
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TransientVariable._set_mask(mask, copy=False)

	Set the mask.
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TransientVariable._set_recordmask()

	Return the mask of the records.

A record is masked when all the fields are masked.
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TransientVariable._single_specs(specs)

	Return a list of dimension indices where the spec is an index.
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TransientVariable.all(axis=None, out=None, keepdims=<no value>)

	Returns True if all elements evaluate to True.

The output array is masked where all the values along the given axis
are masked: if the output would have been a scalar and that all the
values are masked, then the output is masked.

Refer to numpy.all for full documentation.


See also


	ndarray.all
	corresponding function for ndarrays



	numpy.all
	equivalent function







Examples

>>> np.ma.array([1,2,3]).all()
True
>>> a = np.ma.array([1,2,3], mask=True)
>>> (a.all() is np.ma.masked)
True
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TransientVariable.anom(axis=None, dtype=None)

	Compute the anomalies (deviations from the arithmetic mean)
along the given axis.

Returns an array of anomalies, with the same shape as the input and
where the arithmetic mean is computed along the given axis.


	Parameters

	
	axisint, optional
	Axis over which the anomalies are taken.
The default is to use the mean of the flattened array as reference.



	dtypedtype, optional
	
	Type to use in computing the variance. For arrays of integer type
	the default is float32; for arrays of float types it is the same as
the array type.














See also


	mean
	Compute the mean of the array.







Examples

>>> a = np.ma.array([1,2,3])
>>> a.anom()
masked_array(data = [-1.  0.  1.],
             mask = False,
       fill_value = 1e+20)
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TransientVariable.any(axis=None, out=None, keepdims=<no value>)

	Returns True if any of the elements of a evaluate to True.

Masked values are considered as False during computation.

Refer to numpy.any for full documentation.


See also


	ndarray.any
	corresponding function for ndarrays



	numpy.any
	equivalent function
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TransientVariable.argmax(axis=None, fill_value=None, out=None)

	Returns array of indices of the maximum values along the given axis.
Masked values are treated as if they had the value fill_value.


	Parameters

	
	axis{None, integer}
	If None, the index is into the flattened array, otherwise along
the specified axis



	fill_value{var}, optional
	Value used to fill in the masked values.  If None, the output of
maximum_fill_value(self._data) is used instead.



	out{None, array}, optional
	Array into which the result can be placed. Its type is preserved
and it must be of the right shape to hold the output.







	Returns

	
	index_array{integer_array}
	







Examples

>>> a = np.arange(6).reshape(2,3)
>>> a.argmax()
5
>>> a.argmax(0)
array([1, 1, 1])
>>> a.argmax(1)
array([2, 2])
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TransientVariable.argmin(axis=None, fill_value=None, out=None)

	Return array of indices to the minimum values along the given axis.


	Parameters

	
	axis{None, integer}
	If None, the index is into the flattened array, otherwise along
the specified axis



	fill_value{var}, optional
	Value used to fill in the masked values.  If None, the output of
minimum_fill_value(self._data) is used instead.



	out{None, array}, optional
	Array into which the result can be placed. Its type is preserved
and it must be of the right shape to hold the output.







	Returns

	
	ndarray or scalar
	If multi-dimension input, returns a new ndarray of indices to the
minimum values along the given axis.  Otherwise, returns a scalar
of index to the minimum values along the given axis.









Examples

>>> x = np.ma.array(arange(4), mask=[1,1,0,0])
>>> x.shape = (2,2)
>>> print(x)
[[-- --]
 [2 3]]
>>> print(x.argmin(axis=0, fill_value=-1))
[0 0]
>>> print(x.argmin(axis=0, fill_value=9))
[1 1]
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TransientVariable.argsort(axis=<no value>, kind='quicksort', order=None, endwith=True, fill_value=None)

	Return an ndarray of indices that sort the array along the
specified axis.  Masked values are filled beforehand to
fill_value.


	Parameters

	
	axisint, optional
	Axis along which to sort. If None, the default, the flattened array
is used.


Changed in version 1.13.0: Previously, the default was documented to be -1, but that was
in error. At some future date, the default will change to -1, as
originally intended.
Until then, the axis should be given explicitly when
arr.ndim > 1, to avoid a FutureWarning.





	kind{‘quicksort’, ‘mergesort’, ‘heapsort’, ‘stable’}, optional
	Sorting algorithm.



	orderlist, optional
	When a is an array with fields defined, this argument specifies
which fields to compare first, second, etc.  Not all fields need be
specified.



	endwith{True, False}, optional
	Whether missing values (if any) should be treated as the largest values
(True) or the smallest values (False)
When the array contains unmasked values at the same extremes of the
datatype, the ordering of these values and the masked values is
undefined.



	fill_value{var}, optional
	Value used internally for the masked values.
If fill_value is not None, it supersedes endwith.







	Returns

	
	index_arrayndarray, int
	Array of indices that sort a along the specified axis.
In other words, a[index_array] yields a sorted a.










See also


	MaskedArray.sort
	Describes sorting algorithms used.



	lexsort
	Indirect stable sort with multiple keys.



	ndarray.sort
	Inplace sort.







Notes

See sort for notes on the different sorting algorithms.

Examples

>>> a = np.ma.array([3,2,1], mask=[False, False, True])
>>> a
masked_array(data = [3 2 --],
             mask = [False False  True],
       fill_value = 999999)
>>> a.argsort()
array([1, 0, 2])
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TransientVariable.asma()

	Convert a Transient Variable into a numpy masked array.
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TransientVariable.astype(tc)

	return self as array of given type.
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TransientVariable.clip(min=None, max=None, out=None)

	Return an array whose values are limited to [min, max].
One of max or min must be given.

Refer to numpy.clip for full documentation.


See also


	numpy.clip
	equivalent function
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TransientVariable.clone(copyData=1)

	Clone


	Parameters

	
	clone(self, copyData=1)
	





	Returns

	
	a copy of self as a transient variable.
	

	If copyData is 1 (default), make a separate copy of the data.
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TransientVariable.compress(condition, axis=None, out=None)

	Return a where condition is True.

If condition is a MaskedArray, missing values are considered
as False.


	Parameters

	
	conditionvar
	Boolean 1-d array selecting which entries to return. If len(condition)
is less than the size of a along the axis, then output is truncated
to length of condition array.



	axis{None, int}, optional
	Axis along which the operation must be performed.



	out{None, ndarray}, optional
	Alternative output array in which to place the result. It must have
the same shape as the expected output but the type will be cast if
necessary.







	Returns

	
	resultMaskedArray
	A MaskedArray object.









Notes

Please note the difference with compressed() !
The output of compress() has a mask, the output of
compressed() does not.

Examples

>>> x = np.ma.array([[1,2,3],[4,5,6],[7,8,9]], mask=[0] + [1,0]*4)
>>> print(x)
[[1 -- 3]
 [-- 5 --]
 [7 -- 9]]
>>> x.compress([1, 0, 1])
masked_array(data = [1 3],
      mask = [False False],
      fill_value=999999)





>>> x.compress([1, 0, 1], axis=1)
masked_array(data =
 [[1 3]
 [-- --]
 [7 9]],
      mask =
 [[False False]
 [ True  True]
 [False False]],
      fill_value=999999)
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TransientVariable.compressed()

	Return all the non-masked data as a 1-D array.


	Returns

	
	datandarray
	A new ndarray holding the non-masked data is returned.









Notes

The result is not a MaskedArray!

Examples

>>> x = np.ma.array(np.arange(5), mask=[0]*2 + [1]*3)
>>> x.compressed()
array([0, 1])
>>> type(x.compressed())
<type 'numpy.ndarray'>
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TransientVariable.copyAxis(n, axis)

	Set n axis of self to a copy of axis. (0-based index)
Invalidates grid.
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TransientVariable.copyDomain(other)

	Set the axes and grid by copying variable other.
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TransientVariable.copydimension(idim, other, jdim)

	Set idim dimension of self to variable other’s jdim’th
This is for old cu compatibility. Use copyAxis for new code.
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TransientVariable.count(axis=None, keepdims=<no value>)

	Count the non-masked elements of the array along the given axis.


	Parameters

	
	axisNone or int or tuple of ints, optional
	Axis or axes along which the count is performed.
The default (axis = None) performs the count over all
the dimensions of the input array. axis may be negative, in
which case it counts from the last to the first axis.


New in version 1.10.0.



If this is a tuple of ints, the count is performed on multiple
axes, instead of a single axis or all the axes as before.



	keepdimsbool, optional
	If this is set to True, the axes which are reduced are left
in the result as dimensions with size one. With this option,
the result will broadcast correctly against the array.







	Returns

	
	resultndarray or scalar
	An array with the same shape as the input array, with the specified
axis removed. If the array is a 0-d array, or if axis is None, a
scalar is returned.










See also


	count_masked
	Count masked elements in array or along a given axis.







Examples

>>> import numpy.ma as ma
>>> a = ma.arange(6).reshape((2, 3))
>>> a[1, :] = ma.masked
>>> a
masked_array(data =
 [[0 1 2]
 [-- -- --]],
             mask =
 [[False False False]
 [ True  True  True]],
       fill_value = 999999)
>>> a.count()
3





When the axis keyword is specified an array of appropriate size is
returned.

>>> a.count(axis=0)
array([1, 1, 1])
>>> a.count(axis=1)
array([3, 0])
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TransientVariable.createattribute(name, value)

	Create an attribute and set its name to value.
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TransientVariable.crossSectionRegrid(newLevel, newLatitude, missing=None, order=None, method='log')

	Return the variable regridded to new pressure levels and latitudes.
The variable should be a function of lat, level, and (optionally) time.


	Parameters

	
	newLevelis an axis of the result pressure levels.
	

	newLatitudeis an axis of latitude values.
	

	methodOptional either “log” to interpolate in the log of pressure (default),
	or “linear” for linear interpolation.



	missing and orderare as for regrid.CrossSectionRegridder.
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TransientVariable.cumprod(axis=None, dtype=None, out=None)

	Return the cumulative product of the array elements over the given axis.

Masked values are set to 1 internally during the computation.
However, their position is saved, and the result will be masked at
the same locations.

Refer to numpy.cumprod for full documentation.


See also


	ndarray.cumprod
	corresponding function for ndarrays



	numpy.cumprod
	equivalent function







Notes

The mask is lost if out is not a valid MaskedArray !

Arithmetic is modular when using integer types, and no error is
raised on overflow.
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TransientVariable.cumsum(axis=None, dtype=None, out=None)

	Return the cumulative sum of the array elements over the given axis.

Masked values are set to 0 internally during the computation.
However, their position is saved, and the result will be masked at
the same locations.

Refer to numpy.cumsum for full documentation.


See also


	ndarray.cumsum
	corresponding function for ndarrays



	numpy.cumsum
	equivalent function







Notes

The mask is lost if out is not a valid MaskedArray !

Arithmetic is modular when using integer types, and no error is
raised on overflow.

Examples

>>> marr = np.ma.array(np.arange(10), mask=[0,0,0,1,1,1,0,0,0,0])
>>> print(marr.cumsum())
[0 1 3 -- -- -- 9 16 24 33]
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TransientVariable.decode(ar)

	Decode compressed data.


	Parameters

	
	aris a masked array, scalar, or numpy.ma.masked.
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TransientVariable.deleteattribute(name)

	Delete the named attribute.
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TransientVariable.diagonal(offset=0, axis1=0, axis2=1)

	Return specified diagonals. In NumPy 1.9 the returned array is a
read-only view instead of a copy as in previous NumPy versions.  In
a future version the read-only restriction will be removed.

Refer to numpy.diagonal() for full documentation.


See also


	numpy.diagonal
	equivalent function
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TransientVariable.dot(b, out=None)

	Masked dot product of two arrays. Note that out and strict are
located in different positions than in ma.dot. In order to
maintain compatibility with the functional version, it is
recommended that the optional arguments be treated as keyword only.
At some point that may be mandatory.


New in version 1.10.0.




	Parameters

	
	bmasked_array_like
	Inputs array.



	outmasked_array, optional
	Output argument. This must have the exact kind that would be
returned if it was not used. In particular, it must have the
right type, must be C-contiguous, and its dtype must be the
dtype that would be returned for ma.dot(a,b). This is a
performance feature. Therefore, if these conditions are not
met, an exception is raised, instead of attempting to be
flexible.



	strictbool, optional
	Whether masked data are propagated (True) or set to 0 (False)
for the computation. Default is False.  Propagating the mask
means that if a masked value appears in a row or column, the
whole row or column is considered masked.


New in version 1.10.2.












See also


	numpy.ma.dot
	equivalent function
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TransientVariable.dump(file)

	Dump a pickle of the array to the specified file.
The array can be read back with pickle.load or numpy.load.


	Parameters

	
	filestr
	A string naming the dump file.
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TransientVariable.dumps(*args, **kargs)

	Dumps Variable to a jason object, args are passed directly to json.dump
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TransientVariable.exposeHalo(ghostWidth=1)

	Expose the halo to other processors. The halo is the region
within the local MPI data domain that is accessible to other
processors. The halo encompasses the edge of the data region
and has thickness ghostWidth.

ghostWidth - width of the halo region (> 0)
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TransientVariable.fetchHaloData(pe, side)

	Fetch the halo data from another processor. The halo side is a subdomain of the halo that
is exposed to other processors. It is an error to call this method when MPI is not enabled.
This is a collective method (must be called by all processes), which involves synchronization
of data among all processors.


	Parameters

	
	pe:
	
processor owning the halo data. This is a no operation when pe is None.





	side:
	a tuple of zeros and one +1 or -1.  To access the “north” side for instance,
set side=(1, 0), (-1, 0) to access the south side, (0, 1) the east side, etc.







	Note: collective, all procs must invoke this method. If some processors should not fetch then pass None for pe.
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TransientVariable.filled(fill_value=None)

	Return a copy of self, with masked values filled with a given value.
However, if there are no masked values to fill, self will be
returned instead as an ndarray.


	Parameters

	
	fill_valuescalar, optional
	The value to use for invalid entries (None by default).
If None, the fill_value attribute of the array is used instead.







	Returns

	
	filled_arrayndarray
	A copy of self with invalid entries replaced by fill_value
(be it the function argument or the attribute of self), or
self itself as an ndarray if there are no invalid entries to
be replaced.









Notes

The result is not a MaskedArray!

Examples

>>> x = np.ma.array([1,2,3,4,5], mask=[0,0,1,0,1], fill_value=-999)
>>> x.filled()
array([1, 2, -999, 4, -999])
>>> type(x.filled())
<type 'numpy.ndarray'>





Subclassing is preserved. This means that if, e.g., the data part of
the masked array is a recarray, filled returns a recarray:

>>> x = np.array([(-1, 2), (-3, 4)], dtype='i8,i8').view(np.recarray)
>>> m = np.ma.array(x, mask=[(True, False), (False, True)])
>>> m.filled()
rec.array([(999999,      2), (    -3, 999999)],
          dtype=[('f0', '<i8'), ('f1', '<i8')])
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TransientVariable.flatten(order='C')

	Return a copy of the array collapsed into one dimension.


	Parameters

	
	order{‘C’, ‘F’, ‘A’, ‘K’}, optional
	‘C’ means to flatten in row-major (C-style) order.
‘F’ means to flatten in column-major (Fortran-
style) order. ‘A’ means to flatten in column-major
order if a is Fortran contiguous in memory,
row-major order otherwise. ‘K’ means to flatten
a in the order the elements occur in memory.
The default is ‘C’.







	Returns

	
	yndarray
	A copy of the input array, flattened to one dimension.










See also


	ravel
	Return a flattened array.



	flat
	A 1-D flat iterator over the array.







Examples

>>> a = np.array([[1,2], [3,4]])
>>> a.flatten()
array([1, 2, 3, 4])
>>> a.flatten('F')
array([1, 3, 2, 4])
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TransientVariable.freeHalo()

	Free the MPI windows attached to the halo. This must be
called before MPI_Finalize.
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TransientVariable.generateGridkey(convention, vardict)

	Determine if the variable is gridded.


	Parameters

	
	conventionMetadata convention class
	

	vardictVariable metedata
	





	Returns

	
	((latname, lonname, order, maskname, class), lat, lon) if gridded
	

	(None, None, None) if not gridded
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TransientVariable.generateRectGridkey(lat, lon)

	Determine if the variable is gridded, rectilinear.


	Parameters

	
	latlatitude axis
	

	lonlongitude axis
	





	Returns

	
	(latname, lonname, order, maskname, class) if gridded, None if not gridded.
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TransientVariable.getAxisIds()

	Get a list of axis identifiers.


	Returns

	
	array list of axis ids
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TransientVariable.getAxisIndex(axis_spec)

	Get the index of the axis specificed by axis_spec.


	Parameters

	
	axis_spec :
	





	Returns

	
	the axis index or -1 if no match is found.
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TransientVariable.getAxisList(axes=None, omit=None, order=None)

	Get the list of axis objects

Notes

If axes is not None, include only certain axes.
If omit is not None, omit those specified by omit.

Arguments omit or axes  may be as specified in axisMatchAxis

order is an optional string determining the output order
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TransientVariable.getAxisListIndex(axes=None, omit=None, order=None)

	Get Axis List Index


	Returns

	
	a list of indices of axis objects
	







Notes

If axes is not None, include only certain axes.
less the ones specified in omit.

If axes is None, use all axes of this variable.

Other specificiations are as for axisMatchIndex.
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TransientVariable.getConvention()

	Get the metadata convention associated with this object.
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TransientVariable.getForecastTime()

	Get the first forecast time dimension.


	Returns

	
	First forecast time dimension axis or `None`.
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TransientVariable.getGridIndices()

	Get Grid Indices


	Returns

	
	a tuple of indices corresponding to the variable grid.
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TransientVariable.getHaloEllipsis(side)

	Get the ellipsis for a given halo side.


	Parameters

	
	side:
	
a tuple of zeros and one +1 or -1.  To access the “north” side for instance, set side=(1, 0),
(-1, 0) to access the south side, (0, 1) the east side, etc. This does not involve any communication.




_:None







	Returns

	
	none if halo was not exposed (see exposeHalo)
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TransientVariable.getLatitude()

	Get the first latitude dimension.


	Returns

	
	First latitude dimension axis or `None`.
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TransientVariable.getLevel()

	Get the first vertical level dimension in the domain.


	Returns

	
	First vertical level dimension axis or `None`.
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TransientVariable.getLongitude()

	Get the first longitude dimension.


	Returns

	
	First longitude dimension axis or `None`.
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TransientVariable.getMPIRank()

	Return the MPI rank
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TransientVariable.getMPISize()

	Return the MPI communicator size
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TransientVariable.getMissing(asarray=0)

	Get Missing


	Parameters

	
	asarray‘0’
	

	‘1’numpy array
	





	Returns

	
	the missing value as a scalar, or as a numpy array if asarray==1
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TransientVariable.getOrder(ids=0)

	Get Order


	Parameters

	
	id0 or 1
	





	Returns

	
	the order string, such as t, z, y, x (time, level, lat, lon).
	

	Notes
	

	* if ids == 0 (the default) for an axis that is not t,z,x,y
	the order string will contain a (-) character in that location.
The result string will be of the same length as the number
of axes. This makes it easy to loop over the dimensions.



	* if ids == 1 those axes will be represented in the order
	string as (id) where id is that axis’ id. The result will
be suitable for passing to order2index to get the
corresponding axes, and to orderparse for dividing up into
components.
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TransientVariable.getRegion(*specs, **keys)

	Read a region of data. A region is an n-dimensional rectangular region specified in coordinate space.


	Parameters

	
	sliceis an argument list, each item of which has one of the following forms:
	
	
	x, where x is a scalar
	
	Map the scalar to the index of the closest coordinate value.










	
	(x, y)
	
	Map the half-open coordinate interval [x,y) to index interval.










	
	(x, y, ‘cc’)
	
	Map the closed interval [x,y] to index interval. Other options
are ‘oo’ (open), ‘oc’ (open on the left), and ‘co’
(open on the right, the default).










	
	(x, y, ‘co’, cycle)
	
	Map the coordinate interval with wraparound. If no cycle is
specified, wraparound will occur iff axis.isCircular() is true.














	EllipsisRepresents the full range of all dimensions bracketed by non-Ellipsis items.
	

	None, colonRepresents the full range of one dimension.
	

	Notes
	

	Only one dimension may be wrapped.
	

	Example
	

	Suppose the variable domain is `(time, level, lat, lon)`. Then
	>>> getRegion((10, 20), 850, Ellipsis,(-180, 180))






	retrieves :
	
	all times t such that 10.<=t<20.


	level 850.


	all values of all dimensions between level and lon (namely, lat).


	longitudes x such that -180<=x<180. This will be wrapped unless lon.topology==’linear’.
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TransientVariable.getSlice(*specs, **keys)

	getSlice takes arguments of the following forms and produces
a return array.


	Parameters

	
	rawif set to 1, return numpy.ma only
	

	squeezeif set to 1, eliminate any dimension of length 1
	

	gridif given, result is regridded ont this grid.
	

	orderif given, result is permuted into this order
	

	numericSqueezeif index slice is given, eliminate that dimension.
	

	isitemif given, result is return as a scaler for 0-D data
	

	Notes
	

	There can be zero or more positional arguments, each of the form:
	

	#. a single integer n, meaning slice(n, n+1)
	

	#. an instance of the slice class
	

	#. a tuple, which will be used as arguments to create a slice
	

	#. `None` or `:`, which means a slice covering that entire dimension
	

	#. Ellipsis (…), which means to fill the slice list with `:`
	leaving only enough room at the end for the remaining positional arguments



	There can be keyword arguments of the form key = value, where
	

	key can be one of the names `time`, `level`, `latitude`, or
	

	`longitude`. The corresponding value can be any of (1)-(5) above.
	

	There must be no conflict between the positional arguments and
	

	the keywords.
	

	In (1)-(5) negative numbers are treated as offsets from the end
	

	of that dimension, as in normal Python indexing.
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TransientVariable.getTileIndex()

	Get the tile index (for mosaics)
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TransientVariable.getTime()

	Get the first time dimension.


	Returns

	
	First Time dimension axis or `None`.
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TransientVariable.get_fill_value()

	Return the filling value of the masked array.


	Returns

	
	fill_valuescalar
	The filling value.









Examples

>>> for dt in [np.int32, np.int64, np.float64, np.complex128]:
...     np.ma.array([0, 1], dtype=dt).get_fill_value()
...
999999
999999
1e+20
(1e+20+0j)





>>> x = np.ma.array([0, 1.], fill_value=-np.inf)
>>> x.get_fill_value()
-inf
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TransientVariable.get_imag()

	Return the imaginary part of the masked array.

The returned array is a view on the imaginary part of the MaskedArray
whose get_imag method is called.


	Parameters

	
	None
	





	Returns

	
	resultMaskedArray
	The imaginary part of the masked array.










See also

get_real, real, imag



Examples

>>> x = np.ma.array([1+1.j, -2j, 3.45+1.6j], mask=[False, True, False])
>>> x.get_imag()
masked_array(data = [1.0 -- 1.6],
             mask = [False  True False],
       fill_value = 1e+20)
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TransientVariable.get_real()

	Return the real part of the masked array.

The returned array is a view on the real part of the MaskedArray
whose get_real method is called.


	Parameters

	
	None
	





	Returns

	
	resultMaskedArray
	The real part of the masked array.










See also

get_imag, real, imag



Examples

>>> x = np.ma.array([1+1.j, -2j, 3.45+1.6j], mask=[False, True, False])
>>> x.get_real()
masked_array(data = [1.0 -- 3.45],
             mask = [False  True False],
       fill_value = 1e+20)
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TransientVariable.getattribute(name)

	Get the attribute name.
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TransientVariable.getdimattribute(dim, field)

	Get the attribute named field from the dim’th dimension.
For bounds returns the old cu one-dimensional version.
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TransientVariable.harden_mask()

	Force the mask to hard.

Whether the mask of a masked array is hard or soft is determined by
its hardmask property. harden_mask sets hardmask to True.


See also

hardmask
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TransientVariable.hasCellData()

	If any of the variable’s axis has explicit bounds, we have cell data
otherwise we have point data.


	Returns

	
	True or False if axis has cell data.
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TransientVariable.ids()

	Return the addresses of the data and mask areas.


	Parameters

	
	None
	







Examples

>>> x = np.ma.array([1, 2, 3], mask=[0, 1, 1])
>>> x.ids()
(166670640, 166659832)





If the array has no mask, the address of nomask is returned. This address
is typically not close to the data in memory:

>>> x = np.ma.array([1, 2, 3])
>>> x.ids()
(166691080, 3083169284L)
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TransientVariable.isEncoded()

	Transient variables are not encoded
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TransientVariable.listall(all=None)

	Get list of info about this slab.
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TransientVariable.listattributes()

	Return a list of attribute names.
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TransientVariable.listdimattributes(dim)

	List the legal axis field names.
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TransientVariable.listdimnames()

	Return a list of the names of the dimensions.
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TransientVariable.matchPattern(pattern, attribute, tag)

	Match for a pattern in a string-valued attribute. If attribute is None, search all string attributes.
If tag is not None, it must match the internal node tag.


	Parameters

	
	pattern: (str)
	
pattern





	attribute: (str/None)
	attribute name



	tag: (str/None)
	node tag







	Results
	

	——-
	result: (list)
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TransientVariable.matchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which matches
the compiled regular expression pattern, or
if attname is None and pattern matches at least one string attribute.


	Parameters

	
	pattern: (str) pattern
	attname: (str/None) attribute name







	Returns

	
	result: (int/True/False)
	
	True if the attribute with name attname is a string attribute which
matches the compiled regular expression pattern, or if attname is None
and pattern matches at least one string attribute.


	False if the attribute is not found or is not a string.
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TransientVariable.max(axis=None, out=None, fill_value=None, keepdims=<no value>)

	Return the maximum along a given axis.


	Parameters

	
	axis{None, int}, optional
	Axis along which to operate.  By default, axis is None and the
flattened input is used.



	outarray_like, optional
	Alternative output array in which to place the result.  Must
be of the same shape and buffer length as the expected output.



	fill_value{var}, optional
	Value used to fill in the masked values.
If None, use the output of maximum_fill_value().







	Returns

	
	amaxarray_like
	New array holding the result.
If out was specified, out is returned.










See also


	maximum_fill_value
	Returns the maximum filling value for a given datatype.
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TransientVariable.mean(axis=None, dtype=None, out=None, keepdims=<no value>)

	Returns the average of the array elements along given axis.

Masked entries are ignored, and result elements which are not
finite will be masked.

Refer to numpy.mean for full documentation.


See also


	ndarray.mean
	corresponding function for ndarrays



	numpy.mean
	Equivalent function



	numpy.ma.average
	Weighted average.







Examples

>>> a = np.ma.array([1,2,3], mask=[False, False, True])
>>> a
masked_array(data = [1 2 --],
             mask = [False False  True],
       fill_value = 999999)
>>> a.mean()
1.5
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TransientVariable.min(axis=None, out=None, fill_value=None, keepdims=<no value>)

	Return the minimum along a given axis.


	Parameters

	
	axis{None, int}, optional
	Axis along which to operate.  By default, axis is None and the
flattened input is used.



	outarray_like, optional
	Alternative output array in which to place the result.  Must be of
the same shape and buffer length as the expected output.



	fill_value{var}, optional
	Value used to fill in the masked values.
If None, use the output of minimum_fill_value.







	Returns

	
	aminarray_like
	New array holding the result.
If out was specified, out is returned.










See also


	minimum_fill_value
	Returns the minimum filling value for a given datatype.
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TransientVariable.mini(axis=None)

	Return the array minimum along the specified axis.


Deprecated since version 1.13.0: This function is identical to both:



	self.min(keepdims=True, axis=axis).squeeze(axis=axis)


	np.ma.minimum.reduce(self, axis=axis)







Typically though, self.min(axis=axis) is sufficient.




	Parameters

	
	axisint, optional
	The axis along which to find the minima. Default is None, in which case
the minimum value in the whole array is returned.







	Returns

	
	minscalar or MaskedArray
	If axis is None, the result is a scalar. Otherwise, if axis is
given and the array is at least 2-D, the result is a masked array with
dimension one smaller than the array on which mini is called.









Examples

>>> x = np.ma.array(np.arange(6), mask=[0 ,1, 0, 0, 0 ,1]).reshape(3, 2)
>>> print(x)
[[0 --]
 [2 3]
 [4 --]]
>>> x.mini()
0
>>> x.mini(axis=0)
masked_array(data = [0 3],
             mask = [False False],
       fill_value = 999999)
>>> print(x.mini(axis=1))
[0 2 4]





There is a small difference between mini and min:

>>> x[:,1].mini(axis=0)
masked_array(data = --,
             mask = True,
       fill_value = 999999)
>>> x[:,1].min(axis=0)
masked
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TransientVariable.nonzero()

	Return the indices of unmasked elements that are not zero.

Returns a tuple of arrays, one for each dimension, containing the
indices of the non-zero elements in that dimension. The corresponding
non-zero values can be obtained with:

a[a.nonzero()]





To group the indices by element, rather than dimension, use
instead:

np.transpose(a.nonzero())





The result of this is always a 2d array, with a row for each non-zero
element.


	Parameters

	
	None
	





	Returns

	
	tuple_of_arraystuple
	Indices of elements that are non-zero.










See also


	numpy.nonzero
	Function operating on ndarrays.



	flatnonzero
	Return indices that are non-zero in the flattened version of the input array.



	ndarray.nonzero
	Equivalent ndarray method.



	count_nonzero
	Counts the number of non-zero elements in the input array.







Examples

>>> import numpy.ma as ma
>>> x = ma.array(np.eye(3))
>>> x
masked_array(data =
 [[ 1.  0.  0.]
 [ 0.  1.  0.]
 [ 0.  0.  1.]],
      mask =
 False,
      fill_value=1e+20)
>>> x.nonzero()
(array([0, 1, 2]), array([0, 1, 2]))





Masked elements are ignored.

>>> x[1, 1] = ma.masked
>>> x
masked_array(data =
 [[1.0 0.0 0.0]
 [0.0 -- 0.0]
 [0.0 0.0 1.0]],
      mask =
 [[False False False]
 [False  True False]
 [False False False]],
      fill_value=1e+20)
>>> x.nonzero()
(array([0, 2]), array([0, 2]))





Indices can also be grouped by element.

>>> np.transpose(x.nonzero())
array([[0, 0],
       [2, 2]])





A common use for nonzero is to find the indices of an array, where
a condition is True.  Given an array a, the condition a > 3 is a
boolean array and since False is interpreted as 0, ma.nonzero(a > 3)
yields the indices of the a where the condition is true.

>>> a = ma.array([[1,2,3],[4,5,6],[7,8,9]])
>>> a > 3
masked_array(data =
 [[False False False]
 [ True  True  True]
 [ True  True  True]],
      mask =
 False,
      fill_value=999999)
>>> ma.nonzero(a > 3)
(array([1, 1, 1, 2, 2, 2]), array([0, 1, 2, 0, 1, 2]))





The nonzero method of the condition array can also be called.

>>> (a > 3).nonzero()
(array([1, 1, 1, 2, 2, 2]), array([0, 1, 2, 0, 1, 2]))
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TransientVariable.pressureRegrid(newLevel, missing=None, order=None, method='log')

	Return the variable regridded to new pressure levels.
The variable should be a function of lat, lon, pressure, and (optionally) time.


	Parameters

	
	newLevelis an axis of the result pressure levels.
	

	methodis optional, either log to interpolate in the log of pressure (default),
	or linear for linear interpolation.



	missing and orderare as for regrid.PressureRegridder.
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TransientVariable.prod(axis=None, dtype=None, out=None, keepdims=<no value>)

	Return the product of the array elements over the given axis.

Masked elements are set to 1 internally for computation.

Refer to numpy.prod for full documentation.


See also


	ndarray.prod
	corresponding function for ndarrays



	numpy.prod
	equivalent function







Notes

Arithmetic is modular when using integer types, and no error is raised
on overflow.
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TransientVariable.product(axis=None, dtype=None, out=None, keepdims=<no value>)

	Return the product of the array elements over the given axis.

Masked elements are set to 1 internally for computation.

Refer to numpy.prod for full documentation.


See also


	ndarray.prod
	corresponding function for ndarrays



	numpy.prod
	equivalent function







Notes

Arithmetic is modular when using integer types, and no error is raised
on overflow.
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TransientVariable.ptp(axis=None, out=None, fill_value=None, keepdims=False)

	Return (maximum - minimum) along the given dimension
(i.e. peak-to-peak value).


	Parameters

	
	axis{None, int}, optional
	Axis along which to find the peaks.  If None (default) the
flattened array is used.



	out{None, array_like}, optional
	Alternative output array in which to place the result. It must
have the same shape and buffer length as the expected output
but the type will be cast if necessary.



	fill_value{var}, optional
	Value used to fill in the masked values.







	Returns

	
	ptpndarray.
	A new array holding the result, unless out was
specified, in which case a reference to out is returned.
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TransientVariable.put(indices, values, mode='raise')

	Set storage-indexed locations to corresponding values.

Sets self._data.flat[n] = values[n] for each n in indices.
If values is shorter than indices then it will repeat.
If values has some masked values, the initial mask is updated
in consequence, else the corresponding values are unmasked.


	Parameters

	
	indices1-D array_like
	Target indices, interpreted as integers.



	valuesarray_like
	Values to place in self._data copy at target indices.



	mode{‘raise’, ‘wrap’, ‘clip’}, optional
	Specifies how out-of-bounds indices will behave.
‘raise’ : raise an error.
‘wrap’ : wrap around.
‘clip’ : clip to the range.









Notes

values can be a scalar or length 1 array.

Examples

>>> x = np.ma.array([[1,2,3],[4,5,6],[7,8,9]], mask=[0] + [1,0]*4)
>>> print(x)
[[1 -- 3]
 [-- 5 --]
 [7 -- 9]]
>>> x.put([0,4,8],[10,20,30])
>>> print(x)
[[10 -- 3]
 [-- 20 --]
 [7 -- 30]]





>>> x.put(4,999)
>>> print(x)
[[10 -- 3]
 [-- 999 --]
 [7 -- 30]]
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TransientVariable.ravel(order='C')

	Returns a 1D version of self, as a view.


	Parameters

	
	order{‘C’, ‘F’, ‘A’, ‘K’}, optional
	The elements of a are read using this index order. ‘C’ means to
index the elements in C-like order, with the last axis index
changing fastest, back to the first axis index changing slowest.
‘F’ means to index the elements in Fortran-like index order, with
the first index changing fastest, and the last index changing
slowest. Note that the ‘C’ and ‘F’ options take no account of the
memory layout of the underlying array, and only refer to the order
of axis indexing.  ‘A’ means to read the elements in Fortran-like
index order if m is Fortran contiguous in memory, C-like order
otherwise.  ‘K’ means to read the elements in the order they occur
in memory, except for reversing the data when strides are negative.
By default, ‘C’ index order is used.







	Returns

	
	MaskedArray
	Output view is of shape (self.size,) (or
(np.ma.product(self.shape),)).









Examples

>>> x = np.ma.array([[1,2,3],[4,5,6],[7,8,9]], mask=[0] + [1,0]*4)
>>> print(x)
[[1 -- 3]
 [-- 5 --]
 [7 -- 9]]
>>> print(x.ravel())
[1 -- 3 -- 5 -- 7 -- 9]
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TransientVariable.regrid(togrid, missing=None, order=None, mask=None, **keywords)

	return self regridded to the new grid.
One can use the regrid2.Regridder optional arguments as well.

Example

>>> new_cdmsVar = cdmsVar.regrid(newGrid)  # uses libcf
>>> new_cdmsVar = cdmsVar.regrid(newGrid, regridMethod = 'conserve', coordSys = 'cart')






	Parameters

	
	togridtogrid destination grid. CDMS grid
	

	missingOptional missing missing values
	

	orderOptional order axis order
	

	maskOptional mask grid/data mask
	

	**keyords
	

	keywords optional keyword arguments dependent on regridTool
	





	Returns

	
	regridded variable
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TransientVariable.reorder(order)

	Reorder per the specification order.


	Parameters

	
	orderstring can be “tzyx” with all possible axes permutation.
	





	Returns

	
	New reordered variable.
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TransientVariable.repeat(repeats, axis=None)

	Repeat elements of an array.

Refer to numpy.repeat for full documentation.


See also


	numpy.repeat
	equivalent function
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TransientVariable.reshape(*s, **kwargs)

	Give a new shape to the array without changing its data.

Returns a masked array containing the same data, but with a new shape.
The result is a view on the original array; if this is not possible, a
ValueError is raised.


	Parameters

	
	shapeint or tuple of ints
	The new shape should be compatible with the original shape. If an
integer is supplied, then the result will be a 1-D array of that
length.



	order{‘C’, ‘F’}, optional
	Determines whether the array data should be viewed as in C
(row-major) or FORTRAN (column-major) order.







	Returns

	
	reshaped_arrayarray
	A new view on the array.










See also


	reshape
	Equivalent function in the masked array module.



	numpy.ndarray.reshape
	Equivalent method on ndarray object.



	numpy.reshape
	Equivalent function in the NumPy module.







Notes

The reshaping operation cannot guarantee that a copy will not be made,
to modify the shape in place, use a.shape = s

Examples

>>> x = np.ma.array([[1,2],[3,4]], mask=[1,0,0,1])
>>> print(x)
[[-- 2]
 [3 --]]
>>> x = x.reshape((4,1))
>>> print(x)
[[--]
 [2]
 [3]
 [--]]
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TransientVariable.resize(newshape, refcheck=True, order=False)

	
Warning

This method does nothing, except raise a ValueError exception. A
masked array does not own its data and therefore cannot safely be
resized in place. Use the numpy.ma.resize function instead.



This method is difficult to implement safely and may be deprecated in
future releases of NumPy.
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TransientVariable.round(decimals=0, out=None)

	Return each element rounded to the given number of decimals.

Refer to numpy.around for full documentation.


See also


	ndarray.around
	corresponding function for ndarrays



	numpy.around
	equivalent function
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TransientVariable.searchPattern(pattern, attribute, tag)

	Search for a pattern in a string-valued attribute. If attribute is None, search all string attributes.
If tag is not None, it must match the internal node tag.


	Parameters

	
	pattern: (str)
	
	attribute: (str/None)
	attribute name



	tag: (str/None)
	node tag











	Returns

	
	result: (list)
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TransientVariable.searchPredicate(predicate, tag)

	Apply a truth-valued predicate.


	Parameters

	
	predicate: (function)
	
	tag: (str/None)
	node tag







	Returns
	

	——-
	
	result: (list)
	
	Return a list containing a single instance: [self] if the
predicate is true and either tag is None or matches the
object node tag. If the predicate returns false, return an empty list
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TransientVariable.searchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which
contains the compiled regular expression pattern, or
if attname is None and pattern matches at least one string attribute.


	Parameters

	
	pattern:
	
(str) pattern





	attname:
	(str/None) attribute name











	Returns

	
	result: (int/True/False)
	
	1 or True if the attribute with name attname is a string
attribute which contains the compiled regular expression pattern,
or if attname is None and pattern matches at least one string attribute,


	0 or False if the attribute is not found or is not a string
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TransientVariable.select(*args, **kwargs)

	Selection of a subregion using selectors.


	Parameters

	
	rawif set to 1, return numpy.ma only
	

	squeezeif set to 1, eliminate any dimension of length 1
	

	gridif given, result is regridded ont this grid
	

	orderif given, result is permuted into this order
	





	Returns

	
	Subregion selected
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TransientVariable.setAxis(n, axis, savegrid=0)

	Set n axis of self to a copy of axis. (0-based index)
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TransientVariable.setAxisList(axislist)

	Set the axes to axislist.
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TransientVariable.setMPIComm(comm)

	Set the MPI communicator. This is a no-op if MPI
is not available.
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TransientVariable.setMaskFromGridMask(mask, gridindices)

	Set the mask for self, given a grid mask and the variable domain
indices corresponding to the grid dimensions.
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TransientVariable.setMissing(value)

	Set missing value attribute and fill value
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TransientVariable.setTileIndex(index)

	Set the tile index (for mosaics)
index: tile index
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TransientVariable.set_fill_value(value)

	Set missing value attribute and fill value
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TransientVariable.setattribute(name, value)

	Set the attribute name to value.
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TransientVariable.setdimattribute(dim, field, value)

	Set the attribute named field from the dim’th dimension.
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TransientVariable.showdim()

	Show the dimension attributes and values.
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TransientVariable.shrink_mask()

	Reduce a mask to nomask when possible.


	Parameters

	
	None
	





	Returns

	
	None
	







Examples

>>> x = np.ma.array([[1,2 ], [3, 4]], mask=[0]*4)
>>> x.mask
array([[False, False],
       [False, False]])
>>> x.shrink_mask()
>>> x.mask
False
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TransientVariable.soften_mask()

	Force the mask to soft.

Whether the mask of a masked array is hard or soft is determined by
its hardmask property. soften_mask sets hardmask to False.


See also

hardmask
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TransientVariable.sort(axis=-1, kind='quicksort', order=None, endwith=True, fill_value=None)

	Sort the array, in-place


	Parameters

	
	aarray_like
	Array to be sorted.



	axisint, optional
	Axis along which to sort. If None, the array is flattened before
sorting. The default is -1, which sorts along the last axis.



	kind{‘quicksort’, ‘mergesort’, ‘heapsort’, ‘stable’}, optional
	Sorting algorithm. Default is ‘quicksort’.



	orderlist, optional
	When a is a structured array, this argument specifies which fields
to compare first, second, and so on.  This list does not need to
include all of the fields.



	endwith{True, False}, optional
	Whether missing values (if any) should be treated as the largest values
(True) or the smallest values (False)
When the array contains unmasked values at the same extremes of the
datatype, the ordering of these values and the masked values is
undefined.



	fill_value{var}, optional
	Value used internally for the masked values.
If fill_value is not None, it supersedes endwith.







	Returns

	
	sorted_arrayndarray
	Array of the same type and shape as a.










See also


	ndarray.sort
	Method to sort an array in-place.



	argsort
	Indirect sort.



	lexsort
	Indirect stable sort on multiple keys.



	searchsorted
	Find elements in a sorted array.







Notes

See sort for notes on the different sorting algorithms.

Examples

>>> a = ma.array([1, 2, 5, 4, 3],mask=[0, 1, 0, 1, 0])
>>> # Default
>>> a.sort()
>>> print(a)
[1 3 5 -- --]





>>> a = ma.array([1, 2, 5, 4, 3],mask=[0, 1, 0, 1, 0])
>>> # Put missing values in the front
>>> a.sort(endwith=False)
>>> print(a)
[-- -- 1 3 5]





>>> a = ma.array([1, 2, 5, 4, 3],mask=[0, 1, 0, 1, 0])
>>> # fill_value takes over endwith
>>> a.sort(endwith=False, fill_value=3)
>>> print(a)
[1 -- -- 3 5]
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TransientVariable.specs2slices(speclist, force=None)

	Create an equivalent list of slices from an index specification.
An index specification is a list of acceptable items, which are



	an integer


	a slice instance (slice(start, stop, stride))


	the object “unspecified”


	the object None


	a colon







The size of the speclist must be self.rank()
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TransientVariable.std(axis=None, dtype=None, out=None, ddof=0, keepdims=<no value>)

	Returns the standard deviation of the array elements along given axis.

Masked entries are ignored.

Refer to numpy.std for full documentation.


See also


	ndarray.std
	corresponding function for ndarrays



	numpy.std
	Equivalent function
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TransientVariable.sum(axis=None, dtype=None, out=None, keepdims=<no value>)

	Return the sum of the array elements over the given axis.

Masked elements are set to 0 internally.

Refer to numpy.sum for full documentation.


See also


	ndarray.sum
	corresponding function for ndarrays



	numpy.sum
	equivalent function







Examples

>>> x = np.ma.array([[1,2,3],[4,5,6],[7,8,9]], mask=[0] + [1,0]*4)
>>> print(x)
[[1 -- 3]
 [-- 5 --]
 [7 -- 9]]
>>> print(x.sum())
25
>>> print(x.sum(axis=1))
[4 5 16]
>>> print(x.sum(axis=0))
[8 5 12]
>>> print(type(x.sum(axis=0, dtype=np.int64)[0]))
<type 'numpy.int64'>
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TransientVariable.swapaxes(axis1, axis2)

	Return a view of the array with axis1 and axis2 interchanged.

Refer to numpy.swapaxes for full documentation.


See also


	numpy.swapaxes
	equivalent function
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TransientVariable.take(indices, axis=None, out=None, mode='raise')
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TransientVariable.toVisit(filename, format='Vs', sphereRadius=1.0, maxElev=0.1)

	Save data to file for postprocessing by the VisIt visualization tool
filename: name of the file where the data will be saved
format: ‘Vs’ for VizSchema, ‘VTK’ for VTK, …
sphereRadius: radius of the earth
maxElev: maximum elevation for representation on the sphere
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TransientVariable.tobytes(fill_value=None, order='C')

	Return the array data as a string containing the raw bytes in the array.

The array is filled with a fill value before the string conversion.


New in version 1.9.0.




	Parameters

	
	fill_valuescalar, optional
	Value used to fill in the masked values. Default is None, in which
case MaskedArray.fill_value is used.



	order{‘C’,’F’,’A’}, optional
	Order of the data item in the copy. Default is ‘C’.


	‘C’   – C order (row major).


	‘F’   – Fortran order (column major).


	‘A’   – Any, current order of array.


	None  – Same as ‘A’.













See also

ndarray.tobytes, tolist, tofile



Notes

As for ndarray.tobytes, information about the shape, dtype, etc.,
but also about fill_value, will be lost.

Examples

>>> x = np.ma.array(np.array([[1, 2], [3, 4]]), mask=[[0, 1], [1, 0]])
>>> x.tobytes()
'\x01\x00\x00\x00?B\x0f\x00?B\x0f\x00\x04\x00\x00\x00'
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TransientVariable.tofile(fid, sep='', format='%s')

	Save a masked array to a file in binary format.


Warning

This function is not implemented yet.




	Raises

	
	NotImplementedError
	When tofile is called.

















          

      

      

    

  

  
    
    cdms2.tvariable:TransientVariable
    

    

    
 
  

    
      
          
            
  
cdms2.tvariable:TransientVariable


	
TransientVariable.toflex()

	Transforms a masked array into a flexible-type array.

The flexible type array that is returned will have two fields:


	the _data field stores the _data part of the array.


	the _mask field stores the _mask part of the array.





	Parameters

	
	None
	





	Returns

	
	recordndarray
	A new flexible-type ndarray with two fields: the first element
containing a value, the second element containing the corresponding
mask boolean. The returned record shape matches self.shape.









Notes

A side-effect of transforming a masked array into a flexible ndarray is
that meta information (fill_value, …) will be lost.

Examples

>>> x = np.ma.array([[1,2,3],[4,5,6],[7,8,9]], mask=[0] + [1,0]*4)
>>> print(x)
[[1 -- 3]
 [-- 5 --]
 [7 -- 9]]
>>> print(x.toflex())
[[(1, False) (2, True) (3, False)]
 [(4, True) (5, False) (6, True)]
 [(7, False) (8, True) (9, False)]]
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TransientVariable.tolist(fill_value=None)

	Return the data portion of the masked array as a hierarchical Python list.

Data items are converted to the nearest compatible Python type.
Masked values are converted to fill_value. If fill_value is None,
the corresponding entries in the output list will be None.


	Parameters

	
	fill_valuescalar, optional
	The value to use for invalid entries. Default is None.







	Returns

	
	resultlist
	The Python list representation of the masked array.









Examples

>>> x = np.ma.array([[1,2,3], [4,5,6], [7,8,9]], mask=[0] + [1,0]*4)
>>> x.tolist()
[[1, None, 3], [None, 5, None], [7, None, 9]]
>>> x.tolist(-999)
[[1, -999, 3], [-999, 5, -999], [7, -999, 9]]
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TransientVariable.torecords()

	Transforms a masked array into a flexible-type array.

The flexible type array that is returned will have two fields:


	the _data field stores the _data part of the array.


	the _mask field stores the _mask part of the array.





	Parameters

	
	None
	





	Returns

	
	recordndarray
	A new flexible-type ndarray with two fields: the first element
containing a value, the second element containing the corresponding
mask boolean. The returned record shape matches self.shape.









Notes

A side-effect of transforming a masked array into a flexible ndarray is
that meta information (fill_value, …) will be lost.

Examples

>>> x = np.ma.array([[1,2,3],[4,5,6],[7,8,9]], mask=[0] + [1,0]*4)
>>> print(x)
[[1 -- 3]
 [-- 5 --]
 [7 -- 9]]
>>> print(x.toflex())
[[(1, False) (2, True) (3, False)]
 [(4, True) (5, False) (6, True)]
 [(7, False) (8, True) (9, False)]]
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TransientVariable.tostring(fill_value=None, order='C')

	This function is a compatibility alias for tobytes. Despite its name it
returns bytes not strings.
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TransientVariable.trace(offset=0, axis1=0, axis2=1, dtype=None, out=None)

	Return the sum along diagonals of the array.

Refer to numpy.trace for full documentation.


See also


	numpy.trace
	equivalent function
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TransientVariable.transpose(*axes)

	Returns a view of the array with axes transposed.

For a 1-D array, this has no effect. (To change between column and
row vectors, first cast the 1-D array into a matrix object.)
For a 2-D array, this is the usual matrix transpose.
For an n-D array, if axes are given, their order indicates how the
axes are permuted (see Examples). If axes are not provided and
a.shape = (i[0], i[1], ... i[n-2], i[n-1]), then
a.transpose().shape = (i[n-1], i[n-2], ... i[1], i[0]).


	Parameters

	
	axesNone, tuple of ints, or n ints
	
	None or no argument: reverses the order of the axes.


	tuple of ints: i in the j-th place in the tuple means a’s
i-th axis becomes a.transpose()’s j-th axis.


	n ints: same as an n-tuple of the same ints (this form is
intended simply as a “convenience” alternative to the tuple form)










	Returns

	
	outndarray
	View of a, with axes suitably permuted.










See also


	ndarray.T
	Array property returning the array transposed.







Examples

>>> a = np.array([[1, 2], [3, 4]])
>>> a
array([[1, 2],
       [3, 4]])
>>> a.transpose()
array([[1, 3],
       [2, 4]])
>>> a.transpose((1, 0))
array([[1, 3],
       [2, 4]])
>>> a.transpose(1, 0)
array([[1, 3],
       [2, 4]])
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TransientVariable.unshare_mask()

	Copy the mask and set the sharedmask flag to False.

Whether the mask is shared between masked arrays can be seen from
the sharedmask property. unshare_mask ensures the mask is not shared.
A copy of the mask is only made if it was shared.


See also

sharedmask
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TransientVariable.var(axis=None, dtype=None, out=None, ddof=0, keepdims=<no value>)

	Compute the variance along the specified axis.

Returns the variance of the array elements, a measure of the spread of a
distribution.  The variance is computed for the flattened array by
default, otherwise over the specified axis.


	Parameters

	
	aarray_like
	Array containing numbers whose variance is desired.  If a is not an
array, a conversion is attempted.



	axisNone or int or tuple of ints, optional
	Axis or axes along which the variance is computed.  The default is to
compute the variance of the flattened array.


New in version 1.7.0.



If this is a tuple of ints, a variance is performed over multiple axes,
instead of a single axis or all the axes as before.



	dtypedata-type, optional
	Type to use in computing the variance.  For arrays of integer type
the default is float32; for arrays of float types it is the same as
the array type.



	outndarray, optional
	Alternate output array in which to place the result.  It must have
the same shape as the expected output, but the type is cast if
necessary.



	ddofint, optional
	“Delta Degrees of Freedom”: the divisor used in the calculation is
N - ddof, where N represents the number of elements. By
default ddof is zero.



	keepdimsbool, optional
	If this is set to True, the axes which are reduced are left
in the result as dimensions with size one. With this option,
the result will broadcast correctly against the input array.

If the default value is passed, then keepdims will not be
passed through to the var method of sub-classes of
ndarray, however any non-default value will be.  If the
sub-class’ method does not implement keepdims any
exceptions will be raised.







	Returns

	
	variancendarray, see dtype parameter above
	If out=None, returns a new array containing the variance;
otherwise, a reference to the output array is returned.










See also

std, mean, nanmean, nanstd, nanvar


	numpy.doc.ufuncs
	Section “Output arguments”







Notes

The variance is the average of the squared deviations from the mean,
i.e.,  var = mean(abs(x - x.mean())**2).

The mean is normally calculated as x.sum() / N, where N = len(x).
If, however, ddof is specified, the divisor N - ddof is used
instead.  In standard statistical practice, ddof=1 provides an
unbiased estimator of the variance of a hypothetical infinite population.
ddof=0 provides a maximum likelihood estimate of the variance for
normally distributed variables.

Note that for complex numbers, the absolute value is taken before
squaring, so that the result is always real and nonnegative.

For floating-point input, the variance is computed using the same
precision the input has.  Depending on the input data, this can cause
the results to be inaccurate, especially for float32 (see example
below).  Specifying a higher-accuracy accumulator using the dtype
keyword can alleviate this issue.

Examples

>>> a = np.array([[1, 2], [3, 4]])
>>> np.var(a)
1.25
>>> np.var(a, axis=0)
array([ 1.,  1.])
>>> np.var(a, axis=1)
array([ 0.25,  0.25])





In single precision, var() can be inaccurate:

>>> a = np.zeros((2, 512*512), dtype=np.float32)
>>> a[0, :] = 1.0
>>> a[1, :] = 0.1
>>> np.var(a)
0.20250003





Computing the variance in float64 is more accurate:

>>> np.var(a, dtype=np.float64)
0.20249999932944759
>>> ((1-0.55)**2 + (0.1-0.55)**2)/2
0.2025
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TransientVariable.view(dtype=None, type=None)

	New view of array with the same data.


	Parameters

	
	dtypedata-type or ndarray sub-class, optional
	Data-type descriptor of the returned view, e.g., float32 or int16. The
default, None, results in the view having the same data-type as a.
This argument can also be specified as an ndarray sub-class, which
then specifies the type of the returned object (this is equivalent to
setting the type parameter).



	typePython type, optional
	Type of the returned view, e.g., ndarray or matrix.  Again, the
default None results in type preservation.









Notes

a.view() is used two different ways:

a.view(some_dtype) or a.view(dtype=some_dtype) constructs a view
of the array’s memory with a different data-type.  This can cause a
reinterpretation of the bytes of memory.

a.view(ndarray_subclass) or a.view(type=ndarray_subclass) just
returns an instance of ndarray_subclass that looks at the same array
(same shape, dtype, etc.)  This does not cause a reinterpretation of the
memory.

For a.view(some_dtype), if some_dtype has a different number of
bytes per entry than the previous dtype (for example, converting a
regular array to a structured array), then the behavior of the view
cannot be predicted just from the superficial appearance of a (shown
by print(a)). It also depends on exactly how a is stored in
memory. Therefore if a is C-ordered versus fortran-ordered, versus
defined as a slice or transpose, etc., the view may give different
results.

Examples

>>> x = np.array([(1, 2)], dtype=[('a', np.int8), ('b', np.int8)])





Viewing array data using a different type and dtype:

>>> y = x.view(dtype=np.int16, type=np.matrix)
>>> y
matrix([[513]], dtype=int16)
>>> print(type(y))
<class 'numpy.matrixlib.defmatrix.matrix'>





Creating a view on a structured array so it can be used in calculations

>>> x = np.array([(1, 2),(3,4)], dtype=[('a', np.int8), ('b', np.int8)])
>>> xv = x.view(dtype=np.int8).reshape(-1,2)
>>> xv
array([[1, 2],
       [3, 4]], dtype=int8)
>>> xv.mean(0)
array([ 2.,  3.])





Making changes to the view changes the underlying array

>>> xv[0,1] = 20
>>> print(x)
[(1, 20) (3, 4)]





Using a view to convert an array to a recarray:

>>> z = x.view(np.recarray)
>>> z.a
array([1], dtype=int8)





Views share data:

>>> x[0] = (9, 10)
>>> z[0]
(9, 10)





Views that change the dtype size (bytes per entry) should normally be
avoided on arrays defined by slices, transposes, fortran-ordering, etc.:

>>> x = np.array([[1,2,3],[4,5,6]], dtype=np.int16)
>>> y = x[:, 0:2]
>>> y
array([[1, 2],
       [4, 5]], dtype=int16)
>>> y.view(dtype=[('width', np.int16), ('length', np.int16)])
Traceback (most recent call last):
  File "<stdin>", line 1, in <module>
ValueError: new type not compatible with array.
>>> z = y.copy()
>>> z.view(dtype=[('width', np.int16), ('length', np.int16)])
array([[(1, 2)],
       [(4, 5)]], dtype=[('width', '<i2'), ('length', '<i2')])
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asVariable(s, writeable=1)

	As Variable


	Returns

	
	s if s is a Variable; if writeable is 1,
	

	return s if s is a TransientVariable.
	

	If s is not a variable of
	

	the desired type, attempt to make it so and return that.
	

	If we fail raise CDMSError
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createAxis(data, bounds=None, id=None, copy=0, genericBounds=False)
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createRectGrid(lat, lon, order='yx', type='generic', mask=None)

	Not documented
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createVariable(*args, **kargs)
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fromJSON(jsn)

	Recreate a TV from a dumped jsn object from dumps()
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isVariable(s)

	Is s a variable?
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sctype2char(sctype)

	Return the string representation of a scalar dtype.


	Parameters

	
	sctypescalar dtype or object
	If a scalar dtype, the corresponding string character is
returned. If an object, sctype2char tries to infer its scalar type
and then return the corresponding string character.







	Returns

	
	typecharstr
	The string character corresponding to the scalar type.







	Raises

	
	ValueError
	If sctype is an object for which the type can not be inferred.










See also

obj2sctype, issctype, issubsctype, mintypecode



Examples

>>> for sctype in [np.int32, float, complex, np.string_, np.ndarray]:
...     print(np.sctype2char(sctype))
l
d
D
S
O





>>> x = np.array([1., 2-1.j])
>>> np.sctype2char(x)
'D'
>>> np.sctype2char(list)
'O'
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DatasetVariable.__call__(*args, **kwargs)

	Selection of a subregion using selectors.


	Parameters

	
	rawif set to 1, return numpy.ma only
	

	squeezeif set to 1, eliminate any dimension of length 1
	

	gridif given, result is regridded ont this grid
	

	orderif given, result is permuted into this order
	





	Returns

	
	Subregion selected
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DatasetVariable.__iadd__(other)

	Add other to self in place.
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DatasetVariable.__idiv__(other)

	Divide self by other in place.
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DatasetVariable.__imul__(other)

	Multiply self by other in place.
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DatasetVariable.__init__(parent, id, variableNode=None)
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DatasetVariable.__isub__(other)

	Subtract other from self in place.
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DatasetVariable.__len__()

	Length of first dimension
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DatasetVariable._decodedType()

	The datatype after decoding.
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DatasetVariable._process_specs(specs, keys)

	Process the arguments for a getSlice, getRegion, etc.
time, level, latitude, longitude keywords handled here


	Returns

	
	An array of specifications for all dimensions.
	

	Any Ellipsis has been eliminated.
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DatasetVariable._single_specs(specs)

	Return a list of dimension indices where the spec is an index.









          

      

      

    

  

  
    
    cdms2.variable:DatasetVariable
    

    

    
 
  

    
      
          
            
  
cdms2.variable:DatasetVariable


	
DatasetVariable.astype(tc)

	return self as array of given type.
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DatasetVariable.createattribute(name, value)

	Create an attribute and set its name to value.
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DatasetVariable.crossSectionRegrid(newLevel, newLatitude, missing=None, order=None, method='log')

	Return the variable regridded to new pressure levels and latitudes.
The variable should be a function of lat, level, and (optionally) time.


	Parameters

	
	newLevelis an axis of the result pressure levels.
	

	newLatitudeis an axis of latitude values.
	

	methodOptional either “log” to interpolate in the log of pressure (default),
	or “linear” for linear interpolation.



	missing and orderare as for regrid.CrossSectionRegridder.
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DatasetVariable.decode(ar)

	Decode compressed data.


	Parameters

	
	aris a masked array, scalar, or numpy.ma.masked.
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DatasetVariable.deleteattribute(name)

	Delete the named attribute.
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DatasetVariable.expertPaths(slist)

	Expert Paths


	Parameters

	
	expertPaths(self, slicelist) takes a list of slices
	





	Returns

	
	a 3-tuple (npart, dimensionlist, partitionSlices)
	

	Where
	

	npartis the number of partitioned dimensions: 0, 1, or 2;
	

	dimensionlistis a tuple of length npart, having the dimension numbers of the partitioned dimensions;
	

	partitionSlicesis the list of file-specific (filename, slice) corresponding
	

	to the paths and slices within the files to be read.
	

	The exact form of partitionSlices depends on the value of npart
	

	npartpartitionSlices
	

	0(filename,slicelist)
	

	1[(filename,slicelist),…,(filename,slicelist)]
	

	2[[(filename,slicelist),…,(filename,slicelist)]
	[(filename,slicelist),…,(filename,slicelist)]
[(filename,slicelist),…,(filename,slicelist)]]









Notes


	A filename of None indicates that no file was found with data corresponding to the slicelist.


	If partitionSlices is None, the slicelist does not intersect the domain.


	An empty partitionSlices [] means that the variable is zero-dimensional.
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DatasetVariable.genMatch(axis, interval, matchnames)

	Helper function for expertPaths.


	Parameters

	
	axisis a partitioned axis, either time or vertical level or forecast.
	

	intervalis an index interval (istart, iend).
	

	matchnamesis a partially filled list [id, timestart, timeend, levstart, levend, fc] If a filemap
	is used, matchnames has indices, otherwise has coordinates.



	Functionmodifies matchnames based on axis and interval, returns the modified matchnames tuple.
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DatasetVariable.generateGridkey(convention, vardict)

	Determine if the variable is gridded.


	Parameters

	
	conventionMetadata convention class
	

	vardictVariable metedata
	





	Returns

	
	((latname, lonname, order, maskname, class), lat, lon) if gridded
	

	(None, None, None) if not gridded
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DatasetVariable.generateRectGridkey(lat, lon)

	Determine if the variable is gridded, rectilinear.


	Parameters

	
	latlatitude axis
	

	lonlongitude axis
	





	Returns

	
	(latname, lonname, order, maskname, class) if gridded, None if not gridded.
	















          

      

      

    

  

  
    
    cdms2.variable:DatasetVariable
    

    

    
 
  

    
      
          
            
  
cdms2.variable:DatasetVariable


	
DatasetVariable.getAxisIds()

	Get a list of axis identifiers.


	Returns

	
	array list of axis ids
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DatasetVariable.getAxisIndex(axis_spec)

	Get the index of the axis specificed by axis_spec.


	Parameters

	
	axis_spec :
	





	Returns

	
	the axis index or -1 if no match is found.
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DatasetVariable.getAxisList(axes=None, omit=None, order=None)

	Get the list of axis objects

Notes

If axes is not None, include only certain axes.
If omit is not None, omit those specified by omit.

Arguments omit or axes  may be as specified in axisMatchAxis

order is an optional string determining the output order
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DatasetVariable.getAxisListIndex(axes=None, omit=None, order=None)

	Get Axis List Index


	Returns

	
	a list of indices of axis objects
	







Notes

If axes is not None, include only certain axes.
less the ones specified in omit.

If axes is None, use all axes of this variable.

Other specificiations are as for axisMatchIndex.
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DatasetVariable.getConvention()

	Get the metadata convention associated with this object.
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DatasetVariable.getFilePath(matchnames, template)

	Lookup or generate the file path, depending on whether a filemap
or template is present.
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DatasetVariable.getForecastTime()

	Get the first forecast time dimension.


	Returns

	
	First forecast time dimension axis or `None`.
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DatasetVariable.getGridIndices()

	Get Grid Indices


	Returns

	
	a tuple of indices corresponding to the variable grid.
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DatasetVariable.getLatitude()

	Get the first latitude dimension.


	Returns

	
	First latitude dimension axis or `None`.
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DatasetVariable.getLevel()

	Get the first vertical level dimension in the domain.


	Returns

	
	First vertical level dimension axis or `None`.
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DatasetVariable.getLongitude()

	Get the first longitude dimension.


	Returns

	
	First longitude dimension axis or `None`.
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DatasetVariable.getMissing(asarray=0)

	Get Missing


	Parameters

	
	asarray‘0’
	

	‘1’numpy array
	





	Returns

	
	the missing value as a scalar, or as a numpy array if asarray==1
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DatasetVariable.getOrder(ids=0)

	Get Order


	Parameters

	
	id0 or 1
	





	Returns

	
	the order string, such as t, z, y, x (time, level, lat, lon).
	

	Notes
	

	* if ids == 0 (the default) for an axis that is not t,z,x,y
	the order string will contain a (-) character in that location.
The result string will be of the same length as the number
of axes. This makes it easy to loop over the dimensions.



	* if ids == 1 those axes will be represented in the order
	string as (id) where id is that axis’ id. The result will
be suitable for passing to order2index to get the
corresponding axes, and to orderparse for dividing up into
components.
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DatasetVariable.getPartition(axis)

	Get the partition attribute for this variable, axis.


	Parameters

	
	axisis either a time or level axis. If cdms_filemap is being used, get the
	partition from the _varpart_ attribute, otherwise (for templating) use
axis.partition.
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DatasetVariable.getRegion(*specs, **keys)

	Read a region of data. A region is an n-dimensional rectangular region specified in coordinate space.


	Parameters

	
	sliceis an argument list, each item of which has one of the following forms:
	
	
	x, where x is a scalar
	
	Map the scalar to the index of the closest coordinate value.










	
	(x, y)
	
	Map the half-open coordinate interval [x,y) to index interval.










	
	(x, y, ‘cc’)
	
	Map the closed interval [x,y] to index interval. Other options
are ‘oo’ (open), ‘oc’ (open on the left), and ‘co’
(open on the right, the default).










	
	(x, y, ‘co’, cycle)
	
	Map the coordinate interval with wraparound. If no cycle is
specified, wraparound will occur iff axis.isCircular() is true.














	EllipsisRepresents the full range of all dimensions bracketed by non-Ellipsis items.
	

	None, colonRepresents the full range of one dimension.
	

	Notes
	

	Only one dimension may be wrapped.
	

	Example
	

	Suppose the variable domain is `(time, level, lat, lon)`. Then
	>>> getRegion((10, 20), 850, Ellipsis,(-180, 180))






	retrieves :
	
	all times t such that 10.<=t<20.


	level 850.


	all values of all dimensions between level and lon (namely, lat).


	longitudes x such that -180<=x<180. This will be wrapped unless lon.topology==’linear’.
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DatasetVariable.getSlice(*specs, **keys)

	getSlice takes arguments of the following forms and produces
a return array.


	Parameters

	
	rawif set to 1, return numpy.ma only
	

	squeezeif set to 1, eliminate any dimension of length 1
	

	gridif given, result is regridded ont this grid.
	

	orderif given, result is permuted into this order
	

	numericSqueezeif index slice is given, eliminate that dimension.
	

	isitemif given, result is return as a scaler for 0-D data
	

	Notes
	

	There can be zero or more positional arguments, each of the form:
	

	#. a single integer n, meaning slice(n, n+1)
	

	#. an instance of the slice class
	

	#. a tuple, which will be used as arguments to create a slice
	

	#. `None` or `:`, which means a slice covering that entire dimension
	

	#. Ellipsis (…), which means to fill the slice list with `:`
	leaving only enough room at the end for the remaining positional arguments



	There can be keyword arguments of the form key = value, where
	

	key can be one of the names `time`, `level`, `latitude`, or
	

	`longitude`. The corresponding value can be any of (1)-(5) above.
	

	There must be no conflict between the positional arguments and
	

	the keywords.
	

	In (1)-(5) negative numbers are treated as offsets from the end
	

	of that dimension, as in normal Python indexing.
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DatasetVariable.getTime()

	Get the first time dimension.


	Returns

	
	First Time dimension axis or `None`.
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DatasetVariable.getValue(squeeze=1)

	Return the entire set of values.
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DatasetVariable.getattribute(name)

	Get the attribute name.
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DatasetVariable.getdimattribute(dim, field)

	Get the attribute named field from the dim’th dimension.
For bounds returns the old cu one-dimensional version.
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DatasetVariable.hasCellData()

	If any of the variable’s axis has explicit bounds, we have cell data
otherwise we have point data.


	Returns

	
	True or False if axis has cell data.
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DatasetVariable.initDomain(axisdict, griddict)

	Must be called by whoever made this Variable to set up axes, grids.
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DatasetVariable.isEncoded()

	True if self is represented as packed data.
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DatasetVariable.listall(all=None)

	Get list of info about this slab.
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DatasetVariable.listattributes()

	Return a list of attribute names.
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DatasetVariable.listdimattributes(dim)

	List the legal axis field names.
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DatasetVariable.listdimnames()

	Return a list of the names of the dimensions.
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DatasetVariable.matchPattern(pattern, attribute, tag)

	Match for a pattern in a string-valued attribute. If attribute is None, search all string attributes.
If tag is not None, it must match the internal node tag.


	Parameters

	
	pattern: (str)
	
pattern





	attribute: (str/None)
	attribute name



	tag: (str/None)
	node tag







	Results
	

	——-
	result: (list)
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DatasetVariable.matchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which matches
the compiled regular expression pattern, or
if attname is None and pattern matches at least one string attribute.


	Parameters

	
	pattern: (str) pattern
	attname: (str/None) attribute name







	Returns

	
	result: (int/True/False)
	
	True if the attribute with name attname is a string attribute which
matches the compiled regular expression pattern, or if attname is None
and pattern matches at least one string attribute.


	False if the attribute is not found or is not a string.
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DatasetVariable.pressureRegrid(newLevel, missing=None, order=None, method='log')

	Return the variable regridded to new pressure levels.
The variable should be a function of lat, lon, pressure, and (optionally) time.


	Parameters

	
	newLevelis an axis of the result pressure levels.
	

	methodis optional, either log to interpolate in the log of pressure (default),
	or linear for linear interpolation.



	missing and orderare as for regrid.PressureRegridder.
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DatasetVariable.regrid(togrid, missing=None, order=None, mask=None, **keywords)

	return self regridded to the new grid.
One can use the regrid2.Regridder optional arguments as well.

Example

>>> new_cdmsVar = cdmsVar.regrid(newGrid)  # uses libcf
>>> new_cdmsVar = cdmsVar.regrid(newGrid, regridMethod = 'conserve', coordSys = 'cart')






	Parameters

	
	togridtogrid destination grid. CDMS grid
	

	missingOptional missing missing values
	

	orderOptional order axis order
	

	maskOptional mask grid/data mask
	

	**keyords
	

	keywords optional keyword arguments dependent on regridTool
	





	Returns

	
	regridded variable
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DatasetVariable.reorder(order)

	Reorder per the specification order.


	Parameters

	
	orderstring can be “tzyx” with all possible axes permutation.
	





	Returns

	
	New reordered variable.
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DatasetVariable.searchPattern(pattern, attribute, tag)

	Search for a pattern in a string-valued attribute. If attribute is None, search all string attributes.
If tag is not None, it must match the internal node tag.


	Parameters

	
	pattern: (str)
	
	attribute: (str/None)
	attribute name



	tag: (str/None)
	node tag











	Returns

	
	result: (list)
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DatasetVariable.searchPredicate(predicate, tag)

	Apply a truth-valued predicate.


	Parameters

	
	predicate: (function)
	
	tag: (str/None)
	node tag







	Returns
	

	——-
	
	result: (list)
	
	Return a list containing a single instance: [self] if the
predicate is true and either tag is None or matches the
object node tag. If the predicate returns false, return an empty list
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DatasetVariable.searchone(pattern, attname)

	Search if the attribute with name attname is a string attribute which
contains the compiled regular expression pattern, or
if attname is None and pattern matches at least one string attribute.


	Parameters

	
	pattern:
	
(str) pattern





	attname:
	(str/None) attribute name











	Returns

	
	result: (int/True/False)
	
	1 or True if the attribute with name attname is a string
attribute which contains the compiled regular expression pattern,
or if attname is None and pattern matches at least one string attribute,


	0 or False if the attribute is not found or is not a string
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DatasetVariable.select(*args, **kwargs)

	Selection of a subregion using selectors.


	Parameters

	
	rawif set to 1, return numpy.ma only
	

	squeezeif set to 1, eliminate any dimension of length 1
	

	gridif given, result is regridded ont this grid
	

	orderif given, result is permuted into this order
	





	Returns

	
	Subregion selected
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DatasetVariable.setMissing(value)

	Set the missing value.


	Parameters

	
	valuescalar, a single-valued numpy array, or None.
	

	Note :
	

	The value is cast to the same type as the variable.
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DatasetVariable.setattribute(name, value)

	Set the attribute name to value.
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DatasetVariable.showdim()

	Show the dimension attributes and values.
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DatasetVariable.size()

	Number of elements.
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DatasetVariable.specs2slices(speclist, force=None)

	Create an equivalent list of slices from an index specification.
An index specification is a list of acceptable items, which are



	an integer


	a slice instance (slice(start, stop, stride))


	the object “unspecified”


	the object None


	a colon







The size of the speclist must be self.rank()
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getPathFromTemplate(template, matchnames)
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lenSlice(aSlice)

	Return the number of values associated with a slice
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reverseSlice(s, size)

	For ‘reversed’ slices (slices with negative stride),
return an equivalent slice with positive step. For positive
strides, just return the slice unchanged.









          

      

      

    

  

  
    
    cdms2.variable
    

    

    
 
  

    
      
          
            
  
cdms2.variable


	
sliceIntersect(aSlice, interval)
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slicePartition(aSlice, partition)
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timeindex(value, units, basetime, delta, delunits, calendar)

	Calculate (t - basetime)/delu


	Parameters

	
	where t= reltime(value, units) and
	

	deluis the time interval (delta, delunits) (e.g., 1 month).
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checkdimension(x, name)

	
	Purposedimension  checks
	
	has a len method


	data type is float32


	monotonically increasing vectors









	Parameters

	
	xcoordinate vector
	

	namecoordinate vector ID
	





	Returns

	
	x, xsize – dimension vector and its size
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generic_wts_bnds(lat)
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get_latitude_wts_bnds(checklatpass)

	Compare the passed checklatpass with the correct geophysical ones
calculated here. After finding a match call the function to get the bounds.

wts,bnds = get_latitude_wts_bnds(checklatpass)


	Parameters

	
	checklatpassis the grid to check
	





	Returns

	
	wts, bnds - tuple with weights and bounds
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get_region_latitude_wts_bnds(latRegionpass, latType, latSize)

	Routine : get_region_latitude_wts_bnds


	Purposecompare the passed latitudes, latRegion, with the global
	
ones calculated here and extract the wts and bounds for




the region



	Usagewts,bnds = get_region_latitude_wts_bnds(latRegion, latType, latSize)
	where latRegion is the regional grid to check






	Returns

	
	wts, bnds - tuple with weights and bounds
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latitude_bounds(lat_bnds)

	Purpose:

set up the shape and bounds for use by maparea

Usage:


	Returns

	
	tuple ( bn,bs )
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rmserror(data1, data2)

	Purpose : compute the rms error for two data sets having the same shape

Passed : the two data sets


	Returns

	
	rms error
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section(latvals, levvals)

	Purpose : make the crossi section analytical test case

Passed : the grid coordinate vectors


	Returns

	
	xsectiona temerature like cross section
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sectionmask(dataIn, positionIn, maskIn, missingValueIn, missingMatch)

	Purpose : construct the mask for the input data for use by rgdlength

Usage : amskin = mask(dataIn, positionIn, maskIn, missingValueIn, missingValueOut, flag2D)


	Returns

	
	amskin
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sendmsg(msg, value1=None, value2=None)

	Purpose : send the same message to the screen

Passed : msg - the string


	Returns

	
	return
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EsmfRegrid.__call__(srcField=None, dstField=None, zero_region=None)

	Apply interpolation weights


	Parameters

	
	srcFieldsource field (or None if src field passed to constructor is to be used)
	

	dstFielddestination field (or None if dst field passed to constructor is to be used)
	

	zero_regionspecify which region of the field indices will be zeroed (or None default
	to TOTAL Region)
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EsmfRegrid.__init__(srcField, dstField, srcFrac=None, dstFrac=None, srcMaskValues=None, dstMaskValues=None, regridMethod=<RegridMethod.BILINEAR: 0>, ignoreDegenerate=False, unMappedAction=<UnmappedAction.IGNORE: 1>)
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EsmfRegrid.getDstAreaFractions(rootPe)

	Get the destination grid fraction areas as used by conservative interpolation


	Parameters

	
	rootPeNone is local areas are returned, otherwise provide rootPe and the data will be gathered
	





	Returns

	
	numpy array
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EsmfRegrid.getDstAreas(rootPe)

	Get the dst grid areas as used by conservative interpolation


	Parameters

	
	rootPeNone is local areas are returned, otherwise provide rootPe and the data will be gathered
	





	Returns

	
	numpy array or None if interpolation is not conservative
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EsmfRegrid.getSrcAreaFractions(rootPe)

	Get the source grid fraction areas as used by conservative interpolation


	Parameters

	
	rootPeNone is local areas are returned, otherwise provide rootPe and the data will be gathered
	





	Returns

	
	numpy array
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EsmfRegrid.getSrcAreas(rootPe)

	Get the src grid areas as used by conservative interpolation


	Parameters

	
	rootPeNone is local areas are returned, otherwise provide rootPe and
	the data will be gathered







	Returns

	
	numpy array or None if interpolation is not conservative
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EsmfStructField.__init__(esmfGrid, name, datatype, staggerloc=<StaggerLoc.CENTER: 0>)
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EsmfStructField.getData(rootPe)

	Get field data as a numpy array


	Parameters

	
	rootPeif None then local data will be fetched, otherwise gather the
	data on processor “rootPe” (all other procs will return None).







	Returns

	
	numpy array or None.
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EsmfStructField.getPointer()

	Get field data as a flat array


	Returns

	
	flat array pointer.
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EsmfStructField.setLocalData(data, staggerloc, globalIndexing=False)

	Set local field data


	Parameters

	
	datafull numpy array, this method will take care of setting
	a the subset of the data that reside on the local processor



	staggerlocstagger location of the data
	

	globalIndexingif True array was allocated over global index space, array
	was allocated over local index space (on this processor)
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EsmfStructGrid.__init__(shape, coordSys=<CoordSys.SPH_DEG: 1>, periodicity=0, staggerloc=<StaggerLoc.CENTER: 0>, hasBounds=False)
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EsmfStructGrid.getCellAreas()

	Get Cell Areas


	Returns

	
	cell areas or None if setCellAreas was not called
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EsmfStructGrid.getCoordShape(staggerloc)

	Get the local coordinate shape (may be different on each processor)


	Parameters

	
	staggerloc(e.g. ESMF.StaggerLoc.CENTER)
	





	Returns

	
	tuple
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EsmfStructGrid.getCoords(dim, staggerloc)

	Return the coordinates for a dimension


	Parameters

	
	dimdesired dimension (zero based indexing)
	

	staggerlocStagger location
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EsmfStructGrid.getLoHiBounds(staggerloc)

	Get the local lo/hi index values for the coordinates (per processor)
(hi is not inclusive, lo <= index < hi)


	Parameters

	
	staggerloc(e.g. ESMF.StaggerLoc.CENTER)
	





	Returns

	
	lo, hi lists.
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EsmfStructGrid.getLocalSlab(staggerloc)

	Get the local slab (ellipsis). You can use this to grab
the data local to this processor


	Parameters

	
	staggerloc(e.g. ESMF.StaggerLoc.CENTER)
	





	Returns

	
	tuple of slices.
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EsmfStructGrid.getMask(staggerloc=<StaggerLoc.CENTER: 0>)

	Get mask array. In ESMF, the mask is applied to cells.


	Returns

	
	mask numpy array 1 is invalid by default
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EsmfStructGrid.setCellAreas(areas)

	Set the cell areas


	Parameters

	
	areasnumpy array
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EsmfStructGrid.setCoords(coords, staggerloc=<StaggerLoc.CENTER: 0>, globalIndexing=False)

	Populate the grid with staggered coordinates (e.g. corner or center).


	Parameters

	
	coordsThe curvilinear coordinates of the grid. List of numpy arrays.
	Must exist on all procs.



	staggerlocThe stagger location ESMF.StaggerLoc.CENTER (default)
	ESMF.StaggerLoc.CORNER



	globalIndexingif True array was allocated over global index space, otherwise array was
	allocated over local index space on this processor. This is only relevant
if rootPe is None









Notes

coord dims in cdms2 are ordered in y, x, but ESMF expects x, y, hence the
dimensions are reversed here.
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EsmfStructGrid.setMask(mask, staggerloc=<StaggerLoc.CENTER: 0>)

	Set mask array. In ESMF, the mask is applied to cells.


	Returns

	
	mask numpy array 1 is invalid by default
	







Notes

This array exists on all procs
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EsmfUnstructGrid.__init__(numTopoDims, numSpaceDims)

	Initialize self.  See help(type(self)) for accurate signature.
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EsmfUnstructGrid.setCells(cellIndices, cellTypes, connectivity, cellMask=None, cellAreas=None)

	
Set Cell connectivity.





	Parameters

	
	cellIndicesany 0-based.
	cellTypes : any one of ESMF_MESHELEMTYPE_{TRI,QUAD,TETRA,HEX}.

connectivityNode : any connectivity array, see below for node ordering.

cellMask : any cellAreas area (volume) of each cell.









Notes
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EsmfUnstructGrid.setNodes(indices, coords, peOwners=None)

	Set the nodal coordinates


	Parameters

	
	indicesIds of the nodes (0-based)
	

	coordsnodal coordinates
	

	peOwnersprocessor ranks where the coordinates reside (0-based)
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EsmfUnstructGrid.toVTK(filename)

	Write grid to VTK file format


	Parameters

	
	filenameVTK file name
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extractBounds(bounds)
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input_mask(ain, type, mask, missing=None)

	set up the input mask including missing from ain
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ESMFRegrid.__init__(srcGridshape, dstGridshape, dtype, regridMethod, staggerLoc, periodicity, coordSys, srcGridMask=None, hasSrcBounds=False, srcGridAreas=None, dstGridMask=None, hasDstBounds=False, dstGridAreas=None, ignoreDegenerate=False, **args)
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ESMFRegrid.apply(srcData, dstData, rootPe, globalIndexing=False, **args)

	Regrid source to destination.
When used in parallel, if the processor is not the root processor,
the dstData returns None.

Source data mask:



	If you provide srcDataMask in args the source grid will be
masked and weights will be recomputed.


	Subsequently, if you do not provide a srcDataMask the last weights will
be used to regrid the source data array.


	By default, only the data are masked, but not the grid.








	Parameters

	
	srcDataarray source data, shape should cover entire global index space
	

	dstDataarray destination data, shape should cover entire global index space
	

	rootPeif other than None, then data will be MPI gathered on the specified rootPe processor
	

	globalIndexingif True array was allocated over global index space, otherwise array was
	allocated over local index space on this processor. This is only relevant
if rootPe is None



	args
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ESMFRegrid.computeWeights(**args)

	Compute interpolation weights


	Parameters

	
	args(not used)
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ESMFRegrid.fillInDiagnosticData(diag, rootPe)

	Fill in diagnostic data


	Parameters

	
	diaga dictionary whose entries, if present, will be filled valid
	entries are: ‘srcAreaFractions’, ‘dstAreaFractions’, srcAreas’, ‘dstAreas’



	rootPeroot processor where data should be gathered (or None if local areas are to be returned)
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ESMFRegrid.getDstAreaFractions(rootPe)

	Get the destination grid area fractions


	Parameters

	
	rootPeroot processor where data should be gathered (or None if local areas are to be returned)
	





	Returns

	
	fractional areas or None (if non-conservative)
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ESMFRegrid.getDstAreas(rootPe)

	Get the destination grid cell areas


	Parameters

	
	rootPeroot processor where data should be gathered (or None if local areas are to be returned)
	





	Returns

	
	areas or None if non-conservative interpolation
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ESMFRegrid.getDstGrid()

	Get the destination grid on this processor


	Returns

	
	grid
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ESMFRegrid.getDstLocalShape(staggerLoc)

	Get the local destination coordinate/data shape (may be different on each processor)


	Parameters

	
	staggerLoc(e.g. ‘center’ or ‘corner’)
	





	Returns

	
	tuple
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ESMFRegrid.getDstLocalSlab(staggerLoc)

	Get the destination local slab (ellipsis). You can use this to grab the data local to this
processor


	Parameters

	
	staggerLoc(e.g. ‘center’)
	





	Returns

	
	tuple of slices
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ESMFRegrid.getSrcAreaFractions(rootPe)

	Get the source grid area fractions


	Parameters

	
	rootPeroot processor where data should be gathered (or None if local areas are to be returned)
	





	Returns

	
	fractional areas or None (if non-conservative)
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ESMFRegrid.getSrcAreas(rootPe)

	Get the source grid cell areas


	Parameters

	
	rootPeroot processor where data should be gathered (or None if local areas are to be returned)
	





	Returns

	
	areas or None if non-conservative interpolation
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ESMFRegrid.getSrcLocalShape(staggerLoc)

	Get the local source coordinate/data shape (may be different on each processor)


	Parameters

	
	staggerLoc(e.g. ‘center’ or ‘corner’)
	





	Returns

	
	tuple
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ESMFRegrid.getSrcLocalSlab(staggerLoc)

	Get the destination local slab (ellipsis). You can use this to grab the data
local to this processor


	Parameters

	
	staggerLoc(e.g. ‘center’):
	





	Returns

	
	tuple of slices
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ESMFRegrid.setCoords(srcGrid, dstGrid, srcGridMask=None, srcBounds=None, srcGridAreas=None, dstGridMask=None, dstBounds=None, dstGridAreas=None, globalIndexing=False, **args)

	Populator of grids, bounds and masks


	Parameters

	
	srcGridlist [[z], y, x] of source grid arrays
	

	dstGridlist [[z], y, x] of dstination grid arrays
	

	srcGridMasklist [[z], y, x] of arrays
	

	srcBoundslist [[z], y, x] of arrays
	

	srcGridAreaslist [[z], y, x] of arrays
	

	dstGridMasklist [[z], y, x] of array
	

	dstBoundslist [[z], y, x] of arrays
	

	dstGridAreaslist [[z], y, x] of arrays
	

	globalIndexingif True array was allocated over global index space,
	otherwise array was allocated over local index space on
this processor. This is only relevant if rootPe is None
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regrid2.mvGenericRegrid:GenericRegrid


	
GenericRegrid.__init__(srcGrid, dstGrid, dtype, regridMethod, regridTool, srcGridMask=None, srcBounds=None, srcGridAreas=None, dstGridMask=None, dstBounds=None, dstGridAreas=None, **args)
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regrid2.mvGenericRegrid:GenericRegrid


	
GenericRegrid.apply(srcData, dstData, rootPe=None, missingValue=None, **args)

	Regrid source to destination


	Parameters

	
	srcDataarray (input)
	

	dstDataarray (output)
	

	rootPeif other than None, then results will be MPI gathered
	

	missingValueif not None, then data mask will be interpolated
	and data value set to missingValue when masked
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regrid2.mvGenericRegrid:GenericRegrid


	
GenericRegrid.computeWeights(**args)

	Compute Weights
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regrid2.mvGenericRegrid:GenericRegrid


	
GenericRegrid.fillInDiagnosticData(diag, rootPe=None)

	Fill in diagnostic data


	Parameters

	
	diaga dictionary whose entries, if present, will be filled entries are tool dependent
	

	rootPeroot processor where data should be gathered (or None if local areas are to be returned)
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regrid2.mvGenericRegrid:GenericRegrid


	
GenericRegrid.getDstGrid()

	Return the destination grid, may be different from the dst grid provided
to the constructor due to domain decomposition


	Returns

	
	local grid on this processor
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regrid2.mvGenericRegrid


	
guessPeriodicity(srcBounds)

	Guess if a src grid is periodic


	Parameters

	
	srcBoundsthe nodal src set of coordinates
	





	Returns

	
	1 if periodic, warp around, 0 otherwise
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regrid2.pressure


	
checkorder(positionIn)

	
Purpose :


construct the tuples for transposing the data to standard dimension
order and the inverse for transposing it back to the original dimension order




Usage :


newOrder, inverseOrder = checkorder(positionIn)




Passed :


positionIn – array with location of longitude, latitude. level and time
respectively in the sense of the python shape of the data








	Returns

	
	newOrdertuple to transpose data to the order (t,z,y,x)
	

	inverseOrdertuple to transpose data to back to the original order
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regrid2.pressure


	
sendmsg(msg, value1=None, value2=None)

	Purpose :


send the same message to the screen




Passed :


msg - the string

value - the number associated with the string





	Returns

	
	return
	















          

      

      

    

  

  
    
    regrid2.scrip.BicubicRegridder
    

    

    
 
  

    
      
          
            
  
regrid2.scrip.BicubicRegridder
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regrid2.scrip.ConservativeRegridder
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regrid2.scrip


	
readRegridder(fileobj, mapMethod=None, checkGrid=1)

	Read a regridder from an open fileobj.


	Parameters

	
	mapMethodis one of “conservative”, “bilinear”, “bicubic”, or “distwgt”.
	If unspecified, it defaults to the method defined in the file.

If ‘checkGrid’ is 1 (default), the grid cells are checked for convexity,
and ‘repaired’ if necessary.
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Community Data Management System

Dimension=Axis

Writing data to a file

CDMS Cheat Sheet
Files (f)
= cdms.open(‘myfile’) Open file “myfile”
Querying
F.showglobal() print file’s global attributes
attdic=F.attributes Return file attribute’s dictionary

attlist=". attributes keys() Return file attribute’s list

nm=f.name Returns attribute value (ie. 'name’)
fey='value' Set an attribute to a new value
dims= listdimension() Returns file's dimensions list
dims=f listdimension(myvar)  Returns file's dimensions list
Variable

Retrieving
ax=s.getAxis(0) Returns axis dimension at index (0)
getAxisindex(‘time’) Returns axis dimension index (0, 1,2, ..)
gethxisList() Returns axis list
getTime () Returns axis time

lev=s getLevel()
lat=s.getlatitude()
lon=s.getLongitude()

Querying

Returns axis level
Returns axis latitude
Returns axis longitude

Example:
Write a Transient Variable (TV) having the dimensions: time, latitude, longitude to a file.
The data shape is 12,64,128 and the grid is gaussian T42 (from -180, to 180 and south to
north), and represent the 12 months of year 2000.

1-Preparing the dimensions/axis

T.showvariable()
vardic=f.variables
varlist= variables keysQ

Display all variables in the file
Returns variable dictionary
Returns variable list

File

dims=Flistdimension(‘myvar’)
f.showdimension('myvar
f.showattribute('myvar)
f.showall("myvar’)

Returns dimensions list for ‘myvar
same as above

Prints the attributes of ‘myvar’
prints information of 'myvar*

Transient Variable (TV)
Retrieving

i=ax.id

bounds=ax getBounds()
ax.isTime()

axdistevel()
axdslatitude()
ax.isLongitude()
axisCircular()
axmodulo

Altering

Returns axis name
Returns axis values’ list

Returns attribute’s dictionary

Returns boundary list of each coordinate
Returns 1 if the axis is time, 0 otherwise
Returns 1 if the axis is level, 0 otherwise
Returns 1 if the axis is latitude, 0 otherwise
Returns 1 if the axis is longitude, 0 if not
Returns 1 if the axis is circular

Returns the value of the modulo

(for circular axis)

Create the "raw” axis
Set the name

time=cdms2.createAxis(range(12))
time.id="time'

time. units="months since 200"
time.designateTime()

Specify the axis as "time" (independently
from the name)

lons=MV2.arange(128,
typecode=MV2.float)*2.8125-180.
lon=cdms2.createAxis(lons)
lon.id="longitude"

on. units="degrees_east'

lon. designateLongitude()
‘dms2.createGaussianAXis(64)

Creates a gaussian axis with 64 latitudes

2- Setting the axes into the TV (tv)

tv.setAxis(0,time)
tv.setAxis(Llat)
tv.setAxis(2lon)

3- Writing to the file

t=f('myvar) # gets ‘myvar from cchns file f

tvnow is a Transient Variable containing the variable 'myvar' from the file’
‘myfile!

Let's say 'myvar is 3D:
longitude rom -180 to 180: =f{'myvar' longitud

ime/latitude/longitude, if we wish to retrieve the
180,180))

Note: By default the retrieval edges are closed/open, ie the second value is not

included in the retrieval procedure, if we wish to retrieve 180 then we would pass:

s=f'myvar' longitude=(-180,180,'cc’)) ie.: closed/closed

Queryin

attdic=s.attributes
attist=s.listattribute()
dmnames=s getAxisld()
sh=s. shape

sinfo() Display description of the slabs: attr. & dim.

Returns a dictionary
Return a st of the variable attribute
Returns al i of the dimensions names

Returns a tuple with the length of each dim.

axlI=newvalues
ax.id='my new name'
ax.units='my new units'
ax.myspecialattribut
special attribute value'
ax.designateTime()
ax.designateLevel()
ax.designatelatitude()
ax.designateLongitude()
ax.designateCircular(value)

Change axis values (Ax):
Changes axis name
Changes axis units

Set axis attribute

Sets axis designation time
Sets axis designation levels

Sets axis designation latitude

Sets axis designation longitude

Sets axis designation as circular: modulo "value”

f=cdms.open(myfile.nc’w')
f=cdms.open(myfile.nc',r+)
Fwrite(ty)

#orif we're not sure that we set the axes on the tv: f.write(tv,axe=(tim,lat,lon))
f.close()

To create a new dataset
To open an existing file

- Unlimited dimension

By default, time is set as unlimited and can be extended:
f=cdms2.open('myfile.nct,'r+')
foriin range(len(time)):
=tvi]
fwrite(t)
f.close()
‘Writes all the time one after the other.

5 Full form of the write function

v=write(var, attributes=None, axes=None, extbounds=None, id=None, extend=None,
fill_value=None, index=None)
«  varisavariable or array.
attributes: s a dictionary of attributes associated to the variable.
axes: is the lst of file axes including the domain of the variable.
extbounds: is the extended dimension bounds. Default: var.getAxis(0).getBounds(0)
id:isthe variable name in the file. Default is var.id.
extend: causes the first dimension to be 'extensible’:iteratively writeable. The
default is None, in which case the first dimension is extensible if it is time.
fill_value: is the missing value flag. Index is the extended dimension index to write
to. The default index is determined by lookup relative to the existing extended
dimension.
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VCS Quick Reference(V1.0, March 6th, 2001)

Functions Graphics Methods (x=vcs.init()) Template
ame = "name*
Canvas, x=vcs.init) Creating/Retrieving/Deleting e
pen/clear/close () .create”graphicsmethod” (name', name to copy from’) priority
lot (slab, [grid=grd], [graphic method],ftemplate object],...) get"graphicsmethod” (name!) x
ode = 10 automatic/manual update _temoveobject (object) y
pdate 0 updates the changes to ves canvas Common Attributes texttable = [string or texttable obj]
ush 0 flushes the X server all textorientation = [string or texorientation obj]
ortrait/landscape() name name’ lsource/title/units ..Same...
age 0 toggles between portrait/landscape projection = tinear!, ‘mollweide’, ‘robinson’, or polart ean/min/max _.same.
eometry (width,height xoffsetleft yoffsettap) resize the window [ylticlabelsi[2] = flist]or {dic} lcomment 1[2/3/4] ..same.
et (‘method',['name']) set the default plotting graphics method x[ylmticsi[2] = [list] or {dic) fun ction/logicalm ask/dataname _.same...
etcolormap (name?) set the colormap datawe x[y[L[2] =value #World coordinates lerdate/ crtime/transformation _.same...
etcolorcell (icellr.g.b) 0<=rgb<=100 x[ylaxisconvert = tinear', logl0, In', ‘exp’, or ‘area_wt' [y/z/t|name[units/value/ _.same...
etcolormap ~ (name?) get the colormap ‘name’ [/y] [min/max] tic1[/2]
teatecolormap  (‘name’) create a colormap named ‘name’ Specific Attributes priority
feetcolormapname () get the name of the colormap used oxtill Y=L
fetcolorcell (icell) return the [r,g.b] values for color icell level 1 =value # Flot data greater than level_1 Y2
olormapgui () pops up the colormap GUI level 2 = value # Plot data lower than level 2 line = [string or line obj]
hnimate 0 pops up the animation GUI color 1 = 0<=value <= 255 # First color in palette [yllabel1[/2]
ferid (dim10dimiL,...dimn0dimnl) sets the dims(1..n) values color 2 = 0<=value <= 255 # last color in palette priority = fvalue]
or legend = [list], (tuple) or {dictionary} yiiz] [value]
“out of graphics method" dimensions ext 1 = 'n'or 'y'# Left arrow (offfon) line = [string or line obj]
esetgrid 0 undo grid() ext 2 = 'n'or 'y # Right arrow (offfon) laata
missing = 0<=value <= 255 # color of missing value priority = [value]
Output sofill x1
tinter  (printername,['pY1]) pA: portraitfiandscape levels = [list] or (tuple) # ex [10,20,30] or [(20,30),(50,60)] y1
ostscript (flename] ps],[0/1]) pA: portrait/iandscape fillareacolors = [list] or (tuple) 0 <= values <= 255 X2 = [value]
kps (Blename[ ps].['pY1]) pA: portrait/iandscape fillareastyle = 'solid', ‘hatch’, or ‘pattern’ y2 = fvalue]
leif (flename[ gif,[a '] [p/17])  af:appendiveplace,p/lportraitiandscape fillareaindices = 1<=value <= 17 or fillarea obects line = [string or line obj]
sm (flename[.cgm],['a¥'r']) a/: appendreplace ext 1 = n'or y'# Left arrow (offfon) egend ..same...
aster  (filenamef ras],[a/r']) a/v: append/replace ext 2 = n'or 'y' # Right arrow (offfon) line1[/2/3/4] _.same...
stogif  (filename] ps].[1/D']) pA: portrait/iandscape missing = 0<=value <= 255 #color of missing value ox1[2/3/4] _.same...
soline
level = [list] or (tuple) #ex [10,20,30] or [(20,30),(50,60)] Secondary Methods
Querying (x=ves.init(, gm is a graphics method) label =mn\y'or 0,1 kextorientation (To)
line = line object or value in line type (0<=value<=4) e v
fom st 0 list the option for a ves object and the linecolors =flist] or (tuple) 0<=values <= 255 height R VST
values they're set to text = O<=values<=9 or texttable or textorientation object e e a0
s.graphi csmethodtype(gm) returns graphic method type (bOXfil,...) textcolors = [values] or from the objects passed to text path — ight' left, up’, down’ o (0,1,2,3)
isgraphicsmethod  (gm) 1ifitis a graphicsmethod, Oif not ector halign = lejt' Center right' or (0,1,2)
is"v