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Chapter 1

Scientific Data Formats
Overview

This chapter provides an overview the four self-describing scientific data formats
supported by IDL: CDF (Common Data Format), HDF and HDF5 (Hierarchical Data
Format), HDF-EOS (Earth Observing System extensions to HDF), and netCDF
(Network Common Data Format). These data formats are supported on al IDL
platforms. Detailed documentation for each routine can be found in this volume.

CDF—Common Data Format

The Common Data Format is afile format that facilitates the storage and retrieval of
multi-dimensional scientific data. Thisversion of IDL supports CDF 3.1. IDL's CDF
routines all begin with the prefix “CDF_".

CDF isaproduct of the National Space Science Data Center (NSSDC). Genera
information about CDF, including the “frequently-asked-questions” (FAQ) list,
software, and CDF'sIDL library (an aternative interface between CDF and IDL) are
available on the World Wide Web at:

http://nssdc. gsfc. nasa. gov/ cdf/ cdf _hone. ht mi

IDL Scientific Data Formats 19


http://nssdc.gsfc.nasa.gov/cdf/cdf_home.html

20

Chapter 1: Scientific Data Formats Overview

If you do not have access to the WWW you can get CDF information via ftp at:
ftp://nssdc. gsfc. nasa. gov/ pub/ cdf / FAQ doc
For assistance viae-mail, send a message to the internet address:

cdf support @ssdca. gsf c. nasa. gov

HDF—Hierarchical Data Format

The Hierarchical Data Format (HDF) is a multi-object file format that facilitates the
transfer of various types of data between machines and operating systems. HDF isa
product of the National Center for Supercomputing Applications (NCSA). HDF is
designed to be flexible, portable, self-describing and easily extensible for future
enhancements or compatibility with other standard formats. The HDF library
contains interfaces for storing and retrieving images and multi-dimensional scientific
data.

IDL supports two distinct versions of HDF: version 4 and version 5.
HDF Version 4 Support

Thisversion of IDL supports HDF 4.1r5. IDL’sHDF version 4 routines all begin with
the prefix “HDF_".

HDF Version 5 Support

Thisversion of IDL supports HDF5 5-1.6.3. IDL’s HDF version 5 routines all begin
with the prefix “H5_" or “H5* .

Further information about HDF and HDF5 can be found on the World Wide Web at
the HDF Information Server:

http://hdf.ncsa. ui uc. edu
Alternately, you can send e-mail to hdf hel p@csa. ui uc. edu.

HDF-EOS—Hierarchical Data Format - Earth
Observing System

HDF-EOS (Hierarchical Data Format-Earth Observing System) is an extension of
NCSA (National Center for Supercomputing Applications) HDF and uses HDF calls
as an underlying basis. This API contains functionality for creating, accessing and
manipulating Grid, Point and Swath structures. IDL's HDF-EOS routines all begin
with the prefix “EOS _". Thisversion of IDL supports HDF-EOS 2.8.
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HDF-EOS is aproduct of NASA, information may be found at:

http:// hdf eos. gsf c. nasa. gov

NetCDF—Network Common Data Format

The network Common Data Format (netCDF) is a self-describing scientific data
access interface and library developed at the Unidata Program Center in Boulder,
Colorado. The netCDF interface and library use XDR (eXternal Data Representation)
to make the data format machine-independent. This version of IDL supports netCDF
3.5. IDL's NetCDF routines all begin with the prefix “NCDF_".

More information about netCDF can be found on Unidata's netCDF World Wide
Web home page which can be found at:

http://ww. uni dat a. ucar . edu/ packages/ net cdf /

Further information and the original netCDF documentation can be obtained from
Unidata at the following addresses:

UCAR Unidata Program Center

P.O. Box 3000

Boulder, Colorado, USA 80307

(303) 497-8644

e-mail: support @ini dat a. ucar . edu
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Chapter 2
Common Data Format

The following topics are covered in this appendix:

Overview of the Common DataFormat ... 24 CreatingCDFFiles................... 28
Variablesand Attributes. .. ............. 25 Alphabetical Listing of CDF Routines . ... 30
CDFFileOptions .................... 27
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Overview of the Common Data Format

The Common Data Format is afile format that facilitates the storage and retrieval of
multi-dimensional scientific data. Thisversion of IDL supports version 3.1 of the
CDF library. IDL’s CDF routines all begin with the prefix “CDF_”.

CDF isaproduct of the National Space Science Data Center (NSSDC). General
information about CDF, including the “frequently-asked-questions’ (FAQ) list,
software, and CDF'sIDL library (an alternative interface between CDF and IDL) are
available on the World Wide Web at:

http://cdf.gsfc.nasa. gov/

CDF documentation, including the CDF User’s Guide, is available at:
http://cdf.gsfc.nasa.gov/htm/docs. ht m

For assistance viae-mail, send a message to the internet address:

cdf support @i st serv. gsfc. nasa. gov
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Variables and Attributes

Information in a CDF file consists of attributes (metadata) and collections of data
records (variables).

Variables

IDL can create CDF files representing any data that can be stored in a zero- to eight-
dimensional array. CDF supports two distinct types of variables, rVariables and
2Variables. For reasons of efficiency, CDF uses variances to indicate whether datais
unigue between records and dimensions. For example, consider a data set of
simultaneous surface temperatures at a variety of locations, the IDL code for creating
the CDF fileisincluded at the end of this section. A variable representing “GMT
time” will vary from record to record, but not dimension to dimension (since al data
are taken simultaneously). On the other hand, a variable such as longitude may not
vary from record to record, but will vary from dimension to dimension. Record
variance is set using the REC_VARY and REC_NOVARY keywordsto
CDF_VARCREATE, while dimensional variance is set through the Dimvary
argument to CDF_VARCREATE. In both cases, the default is varying data.

rVariables

rVariables (or regular variables) are multidimensional arrays of values, each having
the samedimensions. That is, all rVariablesin a CDF must have the same number of
dimensions and dimension sizes. In IDL, the rVariable dimension sizes are declared
when the CDF fileisfirst created with CDF_CREATE. In the example at the end of
this section, al variables except time are rVariables.

zVariables

ZVariables (The z doesn’t stand for anything—the CDF people just like the letter z)
are multidimensional arrays of values of the same data type. ZVariables can have
different dimensionality from other ZVariables and rVariables. In general, ZVariables
are much more flexible, and therefore easier to use, than rVariables.

For more discussion on CDF variables, see “Organizing Your Datain CDF’ in the
CDF User’s Guide.

IDL Scientific Data Formats Variables and Attributes
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Attributes

Attributes can contain auxiliary information about an entire CDF file (global scope
attributes or gAttributes), or about particular CDF variables (variable scope attributes
or rAttributes/zAttributes depending on variable type). CDF attributes can be scalar or
vector in nature, and of any valid datatype. In the case of vector, or multiple entry,
attributes the user must keep track of the entry numbers (in CDF terms these are the
gEntry, rEntry, or zEntry numbers depending on attribute type). For example, every
rVariable in a CDF file might have an rAttribute named “Date”. A vector ZVariable
might have a zAttribute named “L ocation” with values such as [“Melbourne Beach”,
“Crowley”,...]. A global attribute “MODS’ might be used to keep track of the
modification history of a CDF file (see“CDF_ATTPUT” on page 43). Note however,
that variables cannot have multiple attributes with the same names. In IDL, CDF
attributes are created with CDF_ATTPUT and retrieved with CDF_ATTGET. For
more on CDF variables, see “Attributes’ in the CDF User’s Guide.

Specifying Attributes and Variables

Variables and attributes can be referred to either by name or by their ID numbersin
most CDF routines. For example, in the CDF_VARCREATE command shown in the
example under “ Type Conversion” on page 29, the following command would have
been equivalent:

Ref erence by variable ID:
CDF_VARCREATE, fileid, varid, '12'

Variables and Attributes IDL Scientific Data Formats
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CDF File Options
File Type

The SINGLE_FILE and MULTI_FILE keywordsto CDF_CREATE alow CDFsto
be written as either:

1. dl datainasinglefile, or
2. aseparatefile for each variable, plus a master file for global information.

The default isMULTI_FILE. For more discussion on CDF file format options, see
“File Format Options’ in the CDF User’s Guide.

Data Encodings/Decodings

Keywords to CDF_CREATE allow filesto be written in avariety of data encoding
and decoding options. (For example, the/SUN_ENCODING keyword creates afile
in the SUN native encoding scheme). The default encoding/decoding is network
(XDR). All CDF encodings and decodings can be written or read on all platforms, but
matching the encoding with the architecture used provides the best performance. If
you work in a single-platform environment most of the time, select
HOST_ENCODING for maximum performance. If you know that the CDF file will
be transported to a computer using another architecture, specify the encoding for the
target architecture or specify NETWORK_ENCODING (the default). Specifying the
target architecture provides maximum performance on that architecture; specifying
NETWORK_ENCODING provides maximum flexibility.

For more on CDF encoding/decoding methods and combinations, see “Encoding”
and “Decoding” in the CDF User’s Guide.
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Creating CDF Files

The following list details the basic IDL commands needed to create a new CDF file:

Note

CDF_CREATE: Cdl this procedure to begin creating a new file.
CDF_CREATE contains a number of keywords which affect the internal
format of the new CDFfile.

CDF _VARCREATE: Define the variables to be used in thefile.
CDF_ATTPUT: Optionally, use attributes to describe the data.
CDF_VARPUT: Write the appropriate data to the CDF file.
CDF_CLOSE: Close thefile.

On Windows, CDF routines can save and retrieve data sets greater than 64 KB in

Size.

Reading CDF Files

The following commands are the basic commands needed to read data from a CDF

file:

Creating CDF Files

CDF_OPEN: Open an existing CDF file.

CDF_INQUIRE: Cadl thisfunction to find the general information about the
contents of the CDF file.

CDF_CONTROL: Call this function to obtain further information about the
CDFfile

CDF_VARINQ: Retrieve the names, types, sizes, and other information about
the variablesin the CDF file.

CDF_VARGET: Retrieve the variable values.

CDF_ATTINQ: Optionaly, retrieve the names, scope and other information
about the CDFs attributes.

CDF_ATTGET: Optionally, retrieve the attributes.
CDF_CLOSE: Close thefile.

IDL Scientific Data Formats
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« If the structure of the CDF file is already known, the inquiry routines do not
need to be called—only CDF_OPEN, CDF_ATTGET, CDF_VARGET, and
CDF_CLOSE would be needed.

Type Conversion

Values are converted to the appropriate type before being written to a CDF file. For
example, in the commands below, IDL converts the string “12” to a floating-point
12.0 before writing it:

vari d=CDF_VARCREATE(filei d, 'VarName',[' VARY',' VARY'], $
DI ME[ 2, 3+5] , / CDF_FLOAT)
CDF_VARPUT, fileid, 'VarName', '12' ; Reference by variable ID

Example: Creating a CDF File

The following is a simple example demonstrates the basic procedure used in creating
aCDFfile. See “Variables and Attributes’ on page 25 for a discussion of the
variances used in this example. See the documentation for individual CDF routines
for more specific examples.

id = CDF_CREATE(' Tenperature.cdf', [2,3], /CLOBBER )
att_id = CDF_ATTCREATE(id, 'Title', /G.OBAL)
CDF_ATTPUT, id, att_id, 0, 'My Fancy CDF
attl_ id = CDF_ATTCREATE(id, 'Planet', /G.OBAL)
CDF_ATTPUT, id, 'Planet', 0, 'Mars'
time_id = CDF_VARCREATE(id, 'Time', ['NOVARY', 'NOVARY'], $
| REC_VARY)
att2_id = CDF_ATTCREATE(id, 'Tinme Standard', /VARI ABLE SCOPE)
; tines are every half hour starting a 8 am GMI.
CDF_ATTPUT, id, att2_id, tine_id, 'GVI'
FOR 1=0,9 DO CDF_VARPUT, id, time_id, 8.+ 0.5 * I, rec_start=l
tenp_id = CDF_VARCREATE(id, 'Tenp', ['VARY', "VARY'], $
/ REC_VARY, [/ZVAR, DI MENSI ONS=[ 2, 3])
long_id = CDF_VARCREATE(id, 'Longitude', ['VARY', '"VARY'], $
/ REC_NOVARY)
lat_id = CDF_VARCREATE(id, 'Latitude', ['VARY', "VARY'], $
/ REC_NOVARY)
; Wwite 10 tenperature records:
CDF_VARPUT, id, tenp_id, FINDGEN(2, 3, 10)
; create |ongitudes:
CDF_VARPUT, id, long_id, [[10.0, 12.0], [8.0, 6.0], [3.0, 2.0]]
; create | atitudes:
CDF_VARPUT, id, lat_id, [[40.0, 42.0], [38.0, 34.0],[30.0, 31.0]]
CDF_CLCSE, id

IDL Scientific Data Formats Creating CDF Files
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Alphabetical Listing of CDF Routines

CDF_ATTCREATE
CDF_ATTDELETE
CDF_ATTEXISTS
CDF_ATTGET
CDF_ATTINQ
CDF_ATTNUM
CDF_ATTPUT
CDF_ATTRENAME
CDF_CLOSE
CDF_COMPRESSION
CDF_CONTROL
CDF_CREATE
CDF_DELETE

CDF_DOC
CDF_ENCODE_EPOCH
CDF_ENCODE_EPOCH16
CDF_EPOCH
CDF_EPOCH16
CDF_ERROR
CDF_EXISTS
CDF_INQUIRE
CDF_LIB_INFO
CDF_OPEN
CDF_PARSE_EPOCH
CDF_PARSE_EPOCH16
CDF_SET_CDF27_BACKWARD_COMPATIBLE
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CDF_VARCREATE
CDF_VARDELETE
CDF_VARGET
CDF_VARGET1
CDF_VARINQ
CDF_VARNUM
CDF_VARPUT
CDF_VARRENAME
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CDF_ATTCREATE

The CDF_ATTCREATE function creates a new attribute in the specified Common
Data Format file. If successful, the attribute ID is returned.

Syntax

Result = CDF_ATTCREATE( Id, Attribute_Name [, /GLOBAL_SCOPE]
[, VARIABLE_SCOPE] )

Return Value

Returns the attribute I1D.
Arguments

Id

The CDF ID of the file for which a new attribute is created, returned from a previous
call to CDF_OPEN or CDF_CREATE.

Attribute_Name

A string containing the name of the attribute to be created.
Keywords
GLOBAL_SCOPE

Set this keyword to make the scope of the attribute global. Thisisthe defauilt.

VARIABLE_SCOPE
Set this keyword to indicate that the attribute’s scope is per variable.

Examples

id = CDF_OPEN('test') ; Create a CDF file.

xx = CDF_ATTCREATE(id, 'Attribute-1', /G.OBAL_SCOPE)
CDF_ATTRENAME, id, 'Attribute-1', 'My Favorite Attribute'
PRI NT, CDF_ATTNUMid, 'My Favorite Attribute')

CDF_CLCSE, id ; Close the CDF file.
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Version History

Pre4.0 Introduced
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CDF_ATTDELETE

The CDF_ATTDELETE procedure deletes an attribute from the specified CDF file.
Note that the attribute’'s entries are also deleted, and that the attributes that
numerically follow the deleted attribute within the CDF file are automatically
renumbered.

Syntax
CDF_ATTDELETE, Id, Attribute [, EntryNum] [, /ZVARIABLE]
Arguments

ID

The CDF ID of the file containing the Attribute to be deleted, returned from a
previous call to CDF_OPEN or CDF_CREATE.

Attribute

A string containing the name or zero-based attribute number of the attribute to be
deleted.

EntryNum

The entry number to delete. If EntryNum is not specified, the entire attribute is
deleted. If the attribute is variable in scope, thisis either the name or number of the
variable the attribute is to be associated with. If the attributeis global in scope, thisis
the actual gEntry. It isthe user’s responsibility to keep track of valid gEntry numbers.
Normally, gentry numbers will begin with 0 or 1 and will increase up to
MAXGENTRY (asreported in the GET_ATTR_INFO structure returned by
CDF_CONTROL), but thisis not required.

Keywords

ZVARIABLE

If EntryNum isavariable ID (as opposed to a variable name) and the variableis a
ZVariable, set thisflag to indicate that the variable ID isazVariable ID. The defaultis
to assume that EntryNum is an rVariable ID. Note: the attribute must have a scope of
VARIABLE_SCOPE.
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Examples

cid = CDF_CREATE(' DEMOattdel ete')
attrl id
attr2_id
attr3_id
attr4_id

; Check the nunber of attributes:
info = CDF_I NQUI RE(ci d)
HELP, info.natts

35

CDF_ATTCREATE(ci d, ' GLOBAL_ATTRL', / GLOBAL_SCOPE)
CDF_ATTCREATE(ci d, ' GLOBAL_ATTR2', / GLOBAL_SCOPE)
CDF_ATTCREATE(ci d, ' VAR ATTRL', /VARI ABLE_SCOPE)
CDF_ATTCREATE(ci d, ' VAR ATTR2', /VARI ABLE_SCOPE)

: Delete the first and third attributes:

CDF_ATTDELETE, cid, 'GLOBAL_ATTR1'

; The attribute nunbers are zero-based and automatically

;. renunber ed
CDF_ATTDELETE, cid, 1

: Select the new first attribute:

CDF_ATTINQ cid, 0, name, scope, MaxEntry, MaxZentry

HELP, name, scope

CDF_DELETE, cid
IDL Output

<Expr essi on> LONG = 4
NANVE STRI NG = ' GLOBAL_ATTR2'
SCOPE STRI NG = ' GLOBAL_SCOPE'

Version History

4.0.1b Introduced

See Also

CDF_ATTCREATE, CDF_ATTGET, CDF_ATTEXISTS, CDF_ATTINQ,

CDF_ATTPUT, CDF_ATTRENAME

IDL Scientific Data Formats
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CDF_ATTEXISTS

The CDF_ATTEXISTS function determines whether a given attribute existsin the
specified CDF file. Attributes may be specified by name or number.

Syntax

Result = CDF_ATTEXISTS( Id, Attribute [, EntryNum] [, /ZVARIABLE] )

Return Value

Returns TRUE (1) if the specified attribute exists or FALSE (0) if it does not exist

Arguments
Id

The CDF ID of the file containing the Attribute to be checked, returned from a
previous call to CDF_OPEN or CDF_CREATE.

Attribute

A string containing the name or zero-based attribute number of the attribute to be
checked.

EntryNum

The entry number to confirm. If EntryNum is not specified, the entirefile is searched
for the specified attribute. If the attribute is variable in scope, thisis either the name
or number of the variable the attribute is to be associated with. If the attribute is
global in scope, thisisthe actual gEntry. It isthe user’s responsibility to keep track of
valid gentry numbers. Normally gEntry numbers will begin with 0 or 1 and will
increase up to MAXGENTRY (as reported in the GET_ATTR_INFO structure
returned by CDF_CONTROL), but thisis not required.

Keywords

ZVARIABLE

If EntryNumisavariable ID (as opposed to avariable name) and the variableis a
ZVariable, set thisflag to indicate that the variable ID isazVariable ID. The default is
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to assume that EntryNum isan rVariable ID. Note: the attribute must have a scope of
VARIABLE_SCOPE.

Examples

Create afunction to test an attribute’'s existence and return a string:

FUNCTI ON exi sts, cdfid, attname_or_nunber

| F CDF_ATTEXI STS(cdfid, attnanme_or_nunber) THEN $
RETURN,' Attribute Exists' ELSE $
RETURN, ' Attribute Does Not Exist'

END

: Create a CDF with 2 attributes:

cdfid = CDF_CREATE(' DEMOat t exi sts')

attrl id CDF_ATTCREATE(cdfid, 'G.OBAL_ATT' , /G.OBAL_SCOPE)
attr2_id CDF_ATTCREATE(cdfid, 'VARI ABLE ATT', /VARI ABLE_SCOPE)

; Check the existence of the two attributes, plus a third that
; does not exist:

PRI NT, EXI STS(cdfid, attrl_id)

PRI NT, EXI STS(cdfid, 1)

PRI NT, EXI STS(cdfid, 'BAD ATTR )

CDF_DELETE, cdfid
IDL Output

Attribute Exists
Attribute Exists
Attribute Does Not Exi st

Version History

4.0.1b Introduced

See Also

CDF_ATTCREATE, CDF_ATTGET, CDF_ATTDELETE, CDF_ATTINQ,
CDF_ATTPUT, CDF_ATTRENAME
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CDF_ATTGET

The CDF_ATTGET procedure reads an attribute entry from a CDF file.
Syntax

CDF_ATTGET, Id, Attribute, EntryNum, Value [, CDF_TY PE= variable]
[, /ZVARIABLE]

Arguments

Id

The CDF ID, returned from a previous call to CDF_OPEN or CDF_CREATE.
Attribute

A string containing the name of the attribute or the attribute number to be written.
EntryNum

The entry number. If the attribute is variable in scope, thisis either the name or
number of the variable the attribute is to be associated with. If the attribute is global
in scope, thisisthe actual gEntry. It isthe user’s responsibility to keep track of valid
gEntry numbers. Normally, gentry numbers will begin with 0 or 1 and will increase
up to MAXGENTRY (asreported inthe GET_ATTR_INFO structure returned by
CDF_CONTROL), but thisis not required.

Value

A named variable in which the value of the attribute is returned.
Keywords

CDF_TYPE

Set this keyword equal to a named variable that will contain the CDF type of the
attribute entry, returned as a scalar string. Possible returned values are: CDF_CHAR,
CDF_UCHAR, CDF_INT1, CDF_BYTE, CDF_UINT1, CDF_UINT2, CDF_INT2,
CDF_UINT4, CDF_INT4, CDF_REALA4, CDF_FLOAT, CDF_REALS,
CDF_DOUBLE, CDF_EPOCH, or CDF_EPOCH186. If the type cannot be
determined, “UNKNOWN?” isreturned.
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ZVARIABLE

If EntryNum isavariable ID (as opposed to a variable name) and the variableis a
zVariable, set thisflag to indicate that the variable ID isazVariable ID. Thedefault is

to assume that EntryNum is an rVariable ID.

Note
The attribute must have a scope of VARIABLE_SCOPE.

Examples

; Open the CDF file created in the CDF_ATTPUT exanpl e:

id = CDF_OPEN('fo0")

CDF_ATTGET, id, '"Attribute2', 'Var2', x

PRI NT, X, FORMAT='("[",9(X F3.1,","), X, F3.1,"1")"
CDF_CLCSE, id ; Close the CDF file.

IDL Output
[ 0.0, 1.0, 2.0, 3.0, 4.0, 5.0, 6.0, 7.0, 8.0, 9.0]

Thisisthe expected output, since this attribute was created with acall to FINDGEN.

Version History

Pre4.0 Introduced
6.3 Add support for EPOCH_16 type
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CDF_ATTINQ

Chapter 2: Common Data Format

The CDF_ATTINQ procedure obtains information about a specified attributein a
Common Data Format file.

Syntax

CDF_ATTINQ, Id, Attribute, Name, Scope, MaxEntry [, MaxZEntry]

Arguments
Id

The CDF ID of the file containing the desired attribute, returned from a previous call
to CDF_OPEN or CDF_CREATE.

Attribute

A string containing either the name or number of the attribute to be inquired.

Name

A named variable in which the name of the attribute is returned.

Scope

A named variable in which a string, describing the scope of the attribute, is returned.
This string will have one of the following values: “GLOBAL_SCOPE",
“VARIABLE_SCOPE’, “GLOBAL_SCOPE_ASSUMED”, or
“VARIABLE_SCOPE_ASSUMED".

MaxEntry

A named variable in which the maximum rVariable entry number for this attribute is
returned.

MaxZEntry

A named variable in which the maximum zVariable entry number for this attribute is
returned.
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Keywords
None
Examples

cdfi d= CDF_OPEN('/cdronif ozone. 8. 20. 92")
CDF_ATTINQ cdfid, 0, nane, scope, naxentry, maxzentry
PRI NT, nane, scope, mexentry, maxzentry

Version History

Pre4.0 Introduced
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CDF_ATTNUM

The CDF_ATTNUM function returns the attribute number associated with a
particular attribute in a Common Data Format file.

Syntax
Result = CDF_ATTNUM(Id, Attribute_Name)
Return Value
Returns the attribute number.
Arguments
Id

The CDF ID for thefile that contains the desired attribute, returned from a previous
call to CDF_OPEN or CDF_CREATE.

Attribute_Name

A string containing the name of the attribute.
Keywords

None
Examples

See the example for “CDF_ATTPUT” on page 43.

Version History

Pre4.0 I ntroduced
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CDF_ATTPUT

The CDF_ATTPUT procedure writes an attribute entry to a Common Data Format
file, or attaches an attribute to a CDF variable. If the specified entry already exists, it
is overwritten.

Syntax
CDF_ATTPUT, Id, Attribute, EntryNum, Value [, /ZZVARIABLE]
Arguments

Id

The CDF ID, returned from a previous call to CDF_OPEN or CDF_CREATE.
Attribute

A string containing either the name or number of the attribute to be written.
EntryNum

The entry number. If the attribute is variable in scope, thisis either the name or
number of the variable the attribute is to be associated with. If the attribute is global
in scope, thisisthe actual gEntry. It isthe user’s responsibility to keep track of valid
gEntry numbers. Normally gEntry numbers will begin with O or 1 and will increase
up to MAXGENTRY (asreported in the GET_ATTR_INFO structure returned by
CDF_CONTROL), but thisis not required.

Value

The value(s) to be written.
Keywords
ZVARIABLE

If EntryNum isavariable ID (as opposed to a variable name) and the variableisa
ZVariable, set thisflag to indicate that the variable ID isazVariable ID. The default is
to assume that EntryNum isan rVariable ID. Note: the attribute must have a scope of
VARIABLE_SCOPE.
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Examples

Example 1

| d= CDF_CREATE(' foo', /SUN_ENCODI NG, /HOST_DECODI NG, $
/ ROW MAJOR) ;. no di nensi ons.

dummy= CDF_VARCREATE(i d, 'Varl', /CDF_INT4, /REC _VARY)

v2= CDF_VARCREATE(id, 'Var2', [CDF_FLQAT, /REC_NOVARY)

dummy= CDF_ATTCREATE(id, 'Title', /VARI ABLE)

gl obal _dumry = CDF_ATTCREATE(i d,' Date',/ G.OBAL)

dummy= CDF_ATTCREATE(id, 'Att2', /VARI ABLE)

CDF_ATTPUT, id, 'Title', "Varl', 'Tenperature at surface'

CDF_ATTPUT, id, 'Title', v2, '"Tinme of recording'

CDF_ATTPUT, id, 'Date',1,'"July 4, 1996

CDF_ATTPUT, id, "Att2', 'Var2', FlINDGEN(10)

;. Renane the "Att2" attribute to "Attri bute2":
CDF_ATTRENAME, Id, '"Att2', '"Attribute2

; Verify the attribute nunber (zero-based) of Attribute2
PRI NT, CDF_ATTNUMid, 'Attribute2')

; Close the COF file. This file is used in the CDF_ATTGET exanpl e.
CDF _CLCSE, id

IDL Output
1

Example 2

The following example uses the Global attribute “MODS’ to keep track of the
modification history of a CDF file named nods. cdf .

i d = CDF_CREATE(' nods. cdf', /CLOBBER)

cid = COF_ATTCREATE(id, 'MODS', /G.OBAL_SCOPE)
CDF_ATTPUT, id, cid, 0, 'Oiginal Version'
CDF_CLCSE, id

; Next, reopen the CDF file and nmake nodifications:
id = CDF_OPEN(' nods. cdf')
CDF_CONTROL, id, ATTRIBUTE=' MODS', GET_ATTR_|I NFO=gi nfo

; Use CDF_CONTROL to get the MAXGENTRY used.
CDF_ATTPUT, id, cid, ginfo.naxgentry+1,' Second Version'

;lnsert the new gEntry at MAXGENTRY+1.
CDF_CLCSE, id
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; Reopen the CDF file again and make nore nodifications:
id = CDF_OPEN(' nods. cdf ')

CDF_CONTROL, id, ATTRIBUTE=' MODS', GET_ATTR | NFO=gi nfo
CDF_ATTPUT, id, cid, ginfo.nmaxgentry+1, 'Third Version'
CDF_CLCSE, id

; Reopen the CDF file again and make a nodification in the
; MAXGENTRY + 2 spot (skipping an entry nunber).

id = CDF_OPEN(' nods. cdf')

CDF_CONTROL, id, ATTRIBUTE=' MODS', GET_ATTR_ | NFO=gi nfo
CDF_ATTPUT, id, cid, ginfo.nmaxgentry+2, 'Fourth Version'

; Now, examine the CDF file to review its nodification history.

; Since the gENTRY nunbers have a gap in them we can check each
; attribute with the CDF_ATTEXI STS function. This is a good idea
; if you do not know for certain that the attribute entries are
; serially nunbered.

CDF_CONTROL, id, ATTRI BUTE=' MODS', GET_ATTR | NFO=gi nfo
FOR 1 =0, ginfo.nmaxgentry DO BEG N
| F CDF_ATTEXI STS(id, cid, I) THEN BEG N
CDF_ATTGET, id, cid, I, gatt
PRINT, |, gatt, FORVAT=' ("Attribute: MIDS (gENTRY #',i1,") =", A’
ENDI F ELSE BEG N
PRINT, |, FORVAT='("Attribute: MODS (gENTRY #",i1,") $
Does not exist")'
ENDEL SE
ENDFOR
CDF_CLCSE, id

IDL Output

Attribute: MODS (gENTRY #0)
Attribute: MODS (gENTRY #1) Second Version
Attribute: MODS (gENTRY #2) Third Version
Attribute: MODS (gENTRY #3) Does not exi st
Attribute: MODS (gENTRY #4) = Fourth Version

Origi nal Version

Version History

Pre4.0 Introduced
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CDF_ATTRENAME

The CDF_ATTRENAME procedure is used to rename an existing attribute in a
Common Data Format file.

Syntax
CDF_ATTRENAME, Id, OldAttr, NewName
Arguments
Id

The CDF ID of the file containing the desired attribute, returned from a previous call
to CDF_OPEN or CDF_CREATE.

OldAttr

A string containing the current name of the attribute or the attribute number to be
renamed.

NewName

A string containing the new name for the attribute.
Keywords

None
Examples

See the example for “CDF_ATTPUT” on page 43.

Version History

Pre4.0 I ntroduced
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CDF_CLOSE

The CDF_CL OSE procedure closes the specified Common Data Format file. The
CDF s data buffers are flushed, all of the CDF's open files are closed, and the CDF
identifier isfreed. You must use CDF_CLOSE to close a CDF file to guarantee that
all modifications you have made are actually written to disk.

Syntax
CDF CLOSE, Id
Arguments
d

The CDF ID of the fileto be closed, returned from a previous call to CDF_OPEN or
CDF_CREATE.

Keywords
None
Examples
; Open a file:
id = CDF_OPEN(' open_cl ose. cdf"'
. O her CDF_ conmands go here.

; Close the cdf file.
CDF _CLCSE, id

Version History

Pre4.0 I ntroduced
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CDF_COMPRESSION

The CDF_COMPRESSION procedure sets or returns the compression mode for a
CDF file and/or variables. Compression parameters should be set before values are
written to the CDF file.

Special Note About Temporary File Location

CDF creates temporary files whenever files/variables are compressed or
uncompressed. By default, these files are created in the current directory. UNIX users
can set the environment variable CDF_TMP to set the temporary directory explicitly.

Syntax

CDF_COMPRESSION, Id [, GET_COMPRESSION=variabl€]
[, GET_GZIP_LEVEL=variable] [, GET_VAR_COMPRESSION=variable]
[, GET_VAR_GZIP_LEVEL=variable] [, SET_COMPRESSION={0|1|2]|3|
5} [ SET_GZIP_LEVEL=integer{1 to 9}]
[, SET_VAR _COMPRESSION={0]1]2]|3]|5}]
[, SET_VAR_GZIP_LEVEL=integer{1to 9}]
[, VARIABLE=variable name or index] [, /ZVARIABLE]

Arguments

Id

The CDF ID of the file being compressed or queried, as returned from a previous call
to CDF_OPEN or CDF_CREATE. Note that CDF compression only works for
single-file CDF files (see CDF_CREATE).

Keywords
GET_COMPRESSION

Set this keyword to a named variable to retrieve the compression type used for the
single-file CDF file. Note that individual CDF variables may compression types
different that the one for the rest of the CDFfile.
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GET_GZIP_LEVEL

Set this keyword to a named variable in which the current GZIP effort level (1-9) for
the CDF fileisreturned. If the compression type for the file is not GZIP (5), then a
value of zero is returned.

GET_VAR_COMPRESSION

Set this keyword to a named variable to retrieve the compression type for the variable
identified by the VARIABLE keyword.

GET VAR _GZIP_LEVEL

Set this keyword to a named variable in which the GZIP effort level (1-9) for variable
specified by the VARIABLE keyword is returned. If the compression type for the
variableis not GZIP (5), then avalue of zero is returned.

SET_COMPRESSION

Set this keyword to the compression type to be used for the single-file CDF file. Note
that individual CDF variables may use compression types different than the one for
therest of the CDF file. Valid compression types are:

« 0=No Compression

e 1=Run-Length Encoding

e 2=Huffman

e 3= Adaptive Huffman

e 5=GZIP (seethe optiona GZIP_LEVEL keyword)

SET_GZIP_LEVEL

This keyword is used to indicate the desired effort for the GZIP compression. This
effort must be expressed as a scalar in therange (1-9). If GZIP_LEVEL isnot
specified upon entry then the default effort level istaken to be 5. If the
SET_GZIP_LEVEL keyword is set to avalid value, and the keyword
SET_COMPRESSION is not specified, the SET_COMPRESSION is set to GZIP (5).

SET_VAR_COMPRESSION

Set this keyword to the compression type for the variable identified by the
VARIABLE keyword. If the variableis azVariable, and isreferred to by index in the
VARIABLE keyword, then the keyword ZVARIABLE must be set. The desired
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variable compression should be set before variable data is added with
CDF_VARPUT. Valid compression types are:

¢ 0=No Compression

¢ 1=Run-Length Encoding

e 2=Huffman

* 3= Adaptive Huffman

e 5=GZIP (seetheoptiona GZIP_LEVEL keyword)

SET VAR _GZIP_LEVEL

Set this keyword to the GZIP effort level (1-9). If the compression type for the
variableis not GZIP (5), no action is performed.

VARIABLE

Set this keyword to the name of a variable or avariable index to set the current
variable. This keyword is mandatory when queering/setting the compression
parameters of arVariable or zZVariable. Notethat if VARIABLE is set to theindex of a
ZVARIABLE, the ZVARIABLE keyword must also be set. If ZVARIABLE isnot set,
the variable is assumed to be an rVariable.

ZVARIABLE

Set this keyword if the current variable isa zZVARIABLE and isreferred to by index
in the VARIABLE keyword. For example:

CDF_COVPRESSI ON, id, VARI ABLE=0, /ZVARI ABLE, $
GET_VAR_COMPRESS| ON=vConp

Examples

; Create a CDF file and define the conpression.

; Conpression only works on Single-File CDFs:

i d=CDF_CREATE( ' deno. cdf ', [10, 20], / CLOBBER, / SI NGLE_FI LE)
CDF_COWPRESSI ON, i d, SET_COWPRESSI ON=1 ; (Run-1length encodi ng)
att_i d=CDF_ATTCREATE(i d, 'Date',/G.OBAL)

CDF_ATTPUT, id, "' Date',att_id, systinme()

; Change the conpression type for the file to &I P by using
; SET_&ZI P_LEVEL:
CDF_COWPRESSI ON, i d, SET_&ZI P_LEVEL=7

Retrieve conpression information:
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CDF_COWVPRESSI ON, i d, GET_GZI P_LEVEL=gl evel , GET_COVPRESSI ON=gconp
HELP, gl evel , gconp

; Create and conpress an rVari abl e:

ri d=CDF_VARCREATE(i d, 'rvar0',[1, 1],/ CDF_FLQOAT)

CDF_COWPRESSI ON, i d, SET_VAR_COWVPRESSI ON=2, VARI ABLE=' r var 0’
CDF_VARPUT, i d, ' rvar0', findgen(10, 20, 5)

CDF_COWVPRESSI ON, i d, GET_VAR_COWVPRESSI ON=v_conp, VARI ABLE=ri d, GET_VAR
_&I P_LEVEL=v_gl evel

HELP, v_conp, v_gl evel

; Create and conpress a zVariable:
zi d=CDF _varcreate(id,'zvar0',[1,1,1], D Mg 10, 20, 30],/ ZVARI ABLE, $
/ CDF_DQOUBLE)

; You can set a conpression and check it in the sanme call:

CDF_COWPRESSI ON, i d, SET_VAR_GZI P_LEVEL=9, VARI ABLE=zi d, / ZVARI ABLE, $
GET_VAR &ZI P_LEVEL=v_gzip

HELP, v_gzi p

CDF_VARPUT, i d, zi d, di ndgen( 10, 20, 30), / ZVARI ABLE

; File and variabl e keywords can be conbined in the sane call

; (Set calls are processed before Get calls)

CDF_COVPRESSI ON, i d, GET_VAR_COVPRESS| ON=v_conp, VARl ABLE=' zvar 0' , $
/ ZVARI ABLE, SET_COMPRESSI ON=2, GET_COWVPRESSI ON=fi | e_comp

HELP, fil e_conp, v_conp

CDF_DELETE, i d

IDL Output
GLEVEL LONG = 7
GCowp LONG = 5
V_COWP LONG = 2
V_GLEVEL LONG = 0

(Notethat V_GLEVEL is0, since the variable compression is not GZIP)

V. _&ZIP LONG = 9
FI LE_COVP LONG = 2
V_COWP LONG = 5
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Version History

53 Introduced

See Also

CDF_CONTROL, CDF_CREATE, CDF_OPEN, CDF_VARNUM
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CDF_CONTROL

The CDF_CONTROL procedure allows you to obtain or set information for a
Common Data Format file, its variables, and its attributes.

Syntax

CDF_CONTROL, Id [, ATTRIBUTE=name or number]
[, GET_ATTR _INFO=variable] [, GET_CACHESIZE=variable€]
[, GET_COPYRIGHT=variable] [, GET_FILENAME=variable]
[, GET_FORMAT=variable] [, GET_NEGTOPOSFPO_MODE=variable]
[, GET_NUMATTRS=variable] [, GET_READONLY_ MODE=variable]
[, GET_RVAR_CACHESIZE=variable] [, GET_VAR_INFO=variable]
[, GET_ZMODE-=variable] [, GET_ZVAR_CACHESIZE=variable]
[, SET_CACHESIZE=value] [, SET_EXTENDRECS=records]
[, SET_INITIALRECS=records] [, /[SET_NEGTOPOSFPO_MODE]
[, SET_PADVALUE=valug] [, /SET_READONLY_MODE]
[, SET_RVAR_CACHESIZE=value{ See Note} ]
[, SET_RVARS CACHESIZE=value{ See Note}] [, SET_ZMODE={0|1|2}]
[, SET_ZVAR_CACHESIZE=value{ See Note} ]
[, SET_ZVARS_CACHESIZE=value{ See Note} ] [, VARIABLE=name or index]
[, /ZVARIABLE]

Note: Use only with MULTI_FILE CDF files
Arguments

Id

The CDF ID of thefile being changed or queried, as retuned from a previous call to
CDF_OPEN or CDF_CREATE.

Keywords
ATTRIBUTE

Makes the attribute specified the current attribute. Either an attribute name or an
attribute number may be specified.
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GET_ATTR_INFO
Set this keyword to a named variable that will contain information about the current
attribute. Information is returned in the form of a structure with the following tags:

{ NUMGENTRI ES: OL, NUVRENTRI ES: OL, NUMZENTRI ES: OL,
MAXGENTRY: OL, MAXRENTRY: OL, MAXZENTRY: OL }

The first three tags contain the number of globals, rVariables, and zVariables
associated with the attribute. MAXGENTRY contains the highest index used, and the
last two tags contain the highest variable ids that were used when setting the
attribute’s value.

Note that an attribute must be set before GET_ATTR_INFO can be used. For
example:

CDF_CONTROL, id, ATTRI BUTE=' ATT1', GET_ATTR_| NFO=X
GET_CACHESIZE

Set this keyword to a named variable that will be set equal to the number of 512-byte
cache buffers being used for the current. cdf file. For discussion about using caches
with CDF files, see “Caching Scheme” in the CDF User’s Guide.

GET_COPYRIGHT

Set this keyword to a named variable that will contain the copyright notice of the
CDF library now being used by IDL (as opposed to the library that was used to write
the current CDF).

GET_FILENAME

Set this keyword to a named variable that will contain the pathname of the current
. cdf file.

GET_FORMAT

Set this keyword to a named variable that will contain a string describing the CDF
Format of the current CDF file. Possible formats are SINGLE_FILE and
MULTI_FILE, and can only be set with the CDF_CREATE procedure. For example:

id = CDF_CREATE('single', /SINGE_FILE)
CDF_CONTROL, id, GET_FORMAT = cdffornmat
HELP, cdff or nat

IDL prints:
CDFFORVAT STRING = ' SINGLE_FILFE
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GET_NEGTOPOSFPO_MODE

Set this keyword to a named variable that will be set equal to the CDF negative to
positive floating point 0.0 (NEGtoPOSfp0) mode. In NEGtoPOSfp0 mode, values
equal to -0.0 will be converted to 0.0 whenever encountered. By CDF convention, a
returned value of -1 indicates that thisfeature is enabled, and areturned value of zero
indicates that this feature is disabled.

GET_NUMATTRS

Set this keyword to a named variable that will contain atwo-element array of longs.
Thefirst value will contain the number of attributes with global scope; the second
value will contain the number of attributes with variable scope. NOTE: attributes with
GLOBAL_SCOPE_ASSUMED scopewill beincluded in the global scope count and
attributes with VARIABLE_SCOPE_ASSUMED will be included in the count of
attributes with variable scope.

Note that you can obtain the total number of attributes using the CDF_INQUIRE
routine.

GET_READONLY_MODE

Set this keyword to a named variable that will be set equal to the CDF read-only
mode. By CDF convention, areturned value of -1 indicatesthat thefileisin read-only
mode, and areturned value of zero indicates that the fileis not in read-only mode.

GET_RVAR_CACHESIZE

Set this keyword to a named variable that will be set equal to the number of 512-byte
cache buffers being used for the current MULTI_FILE format CDF and the rVariable
indicated by the VARIABLE keyword. This keyword should only be used for
MULTI_FILE CDF files. For discussion about using caches with CDF files, see
“Caching Scheme” in the CDF User’s Guide.

GET_VAR_INFO

Set this keyword to a named variable that will contain information about the current
variable. For detailed information about the returned values, see “ Records’ in the
CDF User’'s Guide. Information is returned in the form of a structure with the
following tags:

{ EXTENDRECS: OL, MAXALLOCREC: OL, MAXREC: OL,

MAXRECS: OL, NI NDEXENTRI ES: OL, NI NDEXRECORDS: OL,
PADVALUE: <as appropriate> }
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The EXTENDRECS field will contain the number of records by which the current
variable will be extended whenever a new record needs to be added.

The MAXALLOCREC field will contain the maximum record number (zero-based)
alocated for the current variable. Records can only be allocated for NOVARY
zVariablesin SINGLE_FILE format CDFs. When these conditions are not met, the
valueisset to -1.

The MAXREC field will contain the maximum record number for the current
variable. For variables with arecord variance of NOVARY, thiswill be at most zero.
A value of -1 indicates that no records have been written.

The MAXRECS field will contain the maximum record number (zero-based) of all
variables of thistype (rVariable or zVariable) in the current CDF. A value of -1
indicates that no records have been written.

The NINDEXENTRIES field will contain the number of index entries for the current
variable in the current CDF. Thisvalueis-1 unless the current CDF is of
SINGLE_FILE format, and the variable isa zVariable.

The NINDEXRECORDS field will contain the number of index records for the
current variable in the current CDF. Thisvalueis-1 unlessthe current CDF is of
SINGLE_FILE format, and the variable isa zVariable.

The PADVALUE field will contain the value being used to fill locations that are not
explicitly filled by the user. If aPADVALUE is not specified, CDF_CONTROL
returns an error.

For example:

fid = CDF_CREATE(' test.cdf"')
varid = CDF_VARCREATE(fid, 'test')
CDF_CONTROL, fid, GET_VAR | NFO=i nfo, VAR ABLE='test'

IDL Prints:

% CDF_CONTRCL: Function conpl eted but
NO_PADVALUE_SPECI FI ED: A pad val ue has not been specifi ed.

GET_ZMODE

Set this keyword to a named variable that will be set equal the zMode of the current
CDF. In anon-zero zMode, CDF rVariables are temporarily replaced with zVariables.
The possible return values are:

* 0=zModeisoff.

e 1=zModeisoninzMode/l, indicating that the dimensionality and variances
of the variables will stay the same.
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e 2=2zModeisoninzMode/2, indicating that those dimensions with false
variances (NOVARY) will be eliminated.

For Information about zModes, see “ CDF Modes’ in the CDF User’s Guide.
GET_ZVAR_CACHESIZE

Set this keyword to a named variable that will be set equal to the number of 512-byte
cache buffers being used in the current MULTI_FILE format CDF and the zVariable
indicated by the VARIABLE keyword. This keyword should only be used with
MULTI_FILE CDF files. For discussion about using caches with CDF files, see
“Caching Scheme” in the CDF User’s Guide.

SET_CACHESIZE

Set this keyword equal to the desired number of 512-byte cache buffers to used for
thecurrent . cdf file. For discussion about using cacheswith CDF files, see“ Caching
Scheme” in the CDF User’s Guide.

SET_EXTENDRECS

Set this keyword equal to the number of additional physical records that should be
added to the current variable whenever it needs to be extended.

SET_INITIALRECS

Set this keyword equal to the number of records that should be initially written to the
current variable. Note that this keyword should be set before writing any datato the
variable.

SET_NEGTOPOSFPO_MODE

Set this keyword to a non-zero value to put the current CDF file into negative to
positive floating point 0.0 (NEGtoPOSfp0) mode. In this mode, values equal to -0.0
will be converted to 0.0 whenever encountered. Setting this keyword equal to zero
takes the current CDF file out of NEGtoPOSfp0 mode.

SET_PADVALUE
Set this keyword equal to the pad value for the current variable.
SET_READONLY_MODE

Set this keyword to anon-zero value to put the current CDF file into read-only mode.
Set this keyword equal to zero to take the current CDF file out of read-only mode.
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SET_RVAR_CACHESIZE

Set this keyword equal to the desired number of 512-byte cache buffers to used for
therVariable file specified by the VARIABLE keyword. This keyword should only be
used with MULTI_FILE CDFfiles. For discussion about using caches with CDF
files, see * Caching Scheme” in the CDF User’s Guide.

SET_RVARS_CACHESIZE

Set this keyword equal to the desired number of 512-byte cache buffersto used for all
rVariablefilesin the current CDF file or files. This keyword should only be used with
MULTI_FILE CDF files. For discussion about using caches with CDF files, see
“Caching Scheme” in the CDF User’s Guide.

SET_ZMODE

Set this keyword to change the zMode of the current CDF. In anon-zero zMode, CDF
rVariables are temporarily replaced with zVariables. Set this keyword to one (1) to
change to zMode/1, in which the dimensionality and variances of the variables stay
the same. Set this keyword to two (2) to change to zMode/2, in which those
dimensions with false variances (NOVARY) are eliminated. For Information about
zZModes, see “CDF Modes’ in the CDF User’s Guide.

SET_ZVAR_CACHESIZE

Set this keyword equal to the desired number of 512-byte cache buffers to used for
the zVariable' sfile specified by the VARIABLE keyword. This keyword should only
be used with MULTI_FILE CDF files. For discussion about using caches with CDF
files, see “ Caching Scheme” in the CDF User’s Guide.

SET_ZVARS_CACHESIZE

Set this keyword equal to the desired number of 512-byte cache buffersto used for all
zVariablefilesin the current CDF. This keyword should only be used with
MULTI_FILE CDFfiles. For discussion about using caches with CDF files, see
“Caching Scheme” in the CDF User’s Guide.

VARIABLE

Set this keyword to aname or index to set the current variable. The following
example specifies that the variable MyData should have 20 records written to it
initialy:

CDF_CONTROL, id, VAR='MyData', SET_IN TI ALRECS=20
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Note that if VARIABLE is set to the index of azVariable, the ZVARIABLE keyword
must also be set. If ZVARIABLE isnot set, the variable is assumed to be an rVariable.

ZVARIABLE

Set this keyword to TRUE if the current variable is a zVariable and is referred to by
index. For example:

CDF_CONTRCL, id, VAR ABLE=0, /ZVARI ABLE, CET_VAR_|I NFO=V

Version History

Pre4.0 Introduced

See Also

CDF_CREATE, CDF_INQUIRE
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CDF_CREATE

The CDF_CREATE function creates a new Common Data Format file with the given
filename and dimensions.

Note that when you create a CDF file, you may specify both encoding and decoding
methods. Encoding specifies the method used to write data to the CDF file. Decoding
specifies the method used to retrieve data from the CDF file and passit to an
application (IDL, for example). Encoding and decoding methods are specified by
setting the XXX_ENCODING and XXX_DECODING keywordsto CDF_CREATE. If
no decoding method is specified, the decoding method is set to be the same as the
encoding method.

All CDF encodings and decodings can be written or read on all platforms, but
matching the encoding with the architecture used provides the best performance.
Since most people work in a single-platform environment most of the time, the
HOST_ENCODING method is used as the default encoding scheme. This provides
maximum performance. If you know that the CDF file will be transported to a
computer using another architecture, specify the encoding for the target architecture
or specify NETWORK_ENCODING. Specifying the target architecture provides
maximum performance on that architecture; specifying NETWORK_ENCODING
provides maximum flexibility.

For more discussion on CDF encoding/decoding methods and combinations, see
“Encoding” and “Decoding” in the CDF User’s Guide.

Note
Versions of IDL beginning with 6.3 support the CDF 3.1 library. If you need to
create CDF files that can be read by earlier versions of IDL, or by CDF libraries
earlier than version 3.0, use the
CDF_SET_CDF27_BACKWARD_COMPATIBLE routine.

Syntax

Result = CDF_CREATE( Filename, [Dimensions] [, /CLOBBER] [, /MULTI_FILE |
,/ISINGLE_FILE] [, /COL_MAJOR |, /ROW_MAJOR] )

Encoding Keywords (pick one):
[, /ALPHAOSF1_ENCODING]
[, /ALPHAVMSD_ENCODING]
[, /ALPHAVMSG_ENCODING]
[, /DECSTATION_ENCODING]
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[, /HOST_ENCODING]

[, /HP_ENCODING]

[, IBMPC_ENCODING]

[, IBMRS_ENCODING]

[, /IMAC_ENCODING]

[, /INETWORK_ENCODING]
[, /INEXT_ENCODING]

[, /SGI_ENCODING]
[,/SUN_ENCODING]

Decoding Keywor ds (pick one):
[, /ALPHAOSF1_DECODING]
[, /ALPHAVMSD_DECODING]
[, /ALPHAVMSG_DECODING]
[, /DECSTATION_DECODING]
[, /[HOST_DECODING]
[, /HP_DECODING]
[, /IBMPC_DECODING]
[, IBMRS_DECODING]
[,/IMAC_DECODING]
[, INETWORK_DECODING]
[, INEXT_DECODING]
[, /SGI_DECODING]
[, /SUN_DECODING]

Return Value
Returns the CDF ID for the new file.
Arguments

Filename

A scalar string containing the name of the file to be created. Note that if the desired
filename hasa. cdf ending, you can omit the extension and specify just the first part
of the filename. For example, specifying “ mydat a” would open the file

mydat a. cdf .

IDL Scientific Data Formats CDF_CREATE



62

Chapter 2: Common Data Format

Dimensions

A vector of values specifying size of each rVariable dimension. If no dimensions are
specified, the file will contain asingle scalar per record (i.e., a 0-dimensional CDF).
This argument has no effect on zZVariables.

Keywords
CLOBBER

Set this keyword to erase the existing file (if the file already exists) before creating
the new version.

Note that if the existing file has been corrupted, the CLOBBER operation may fail,
causing IDL to display an error message. In this case you must manually delete the
exigting file from outside IDL.

COL_MAJOR
Set this keyword to use column major (IDL-like) array ordering for variable storage.
MULTI_FILE

Set this keyword to cause all CDF control information and attribute entry data to be
placed inone. cdf file, with aseparate file created for each defined variable. If the
variableis an rVariable, then the variable fileswill have extensions of . vO0, . v1, etc,;
zVariables will be stored in files with extensions of . z0, . z1, etc. See “Format” in
the CDF User’s Guide for more information. If both SINGLE_FILE and
MULTI_FILE are set the file will be created in the SINGLE_FILE format.

Note
Inversions of IDL prior to 6.3, MULTI_FILE was the default.

MULTI_FILE Example:

i d=CDF_CREATE(' multi', /MJLTI _FILE)
CDF_CONTROL, id, GET_FORVAT=cdf_fornmat
HELP, cdf _format

IDL prints:
CDF_FORVAT STRING = 'MULTI_FILE
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ROW_MAJOR

Set this keyword to specify row major (C-like) array ordering for variable storage.
Thisisthe default.

SINGLE_FILE

Set this keyword to cause all CDF information (control information, attribute entry
data, variable data, etc.) to be writtento asingle. cdf file. Thisisthe default. See
“Format” in the CDF User’s Guide for more information. If both SINGLE_FILE and
MULTI_FILE are set the file will be created in the SINGLE_FILE format.

Note
Inversions of IDL prior to 6.3, MULTI_FILE was the default.

Encoding Keywords

Select one of the following keywords to specify the type of encoding:
ALPHAOSF1_ENCODING

Set this keyword to indicate DEC ALPHA/OSF1 data encoding.
ALPHAVMSD_ENCODING

Set this keyword to indicate DEC ALPHA/VMS data encoding using Digital’s
D_FLOAT representation.

ALPHAVMSG_ENCODING

Set this keyword to indicate DEC ALPHA/VMS data encoding using Digital’'s
G_FLOAT representation.

DECSTATION_ENCODING
Set this keyword to select Decstation (MIPSEL) data encoding.
HOST _ENCODING

Set this keyword to select that the file will use native data encoding. Thisisthe
default method.

HP_ENCODING
Set this keyword to select HP 9000 data encoding.
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IBMPC_ENCODING

Set this keyword to select IBM PC data encoding.
IBMRS_ENCODING

Set this keyword to select IBM RS/6000 series data encoding.
MAC_ENCODING

Set this keyword to select Macintosh data encoding.
NETWORK_ENCODING

Set this keyword to select network-transportable data encoding (XDR).
NEXT_ENCODING

Set this keyword to select NeX T data encoding.
SGI_ENCODING

Set this keyword to select SGI (MIPSEB) data encoding (Silicon Graphics Iris and
Power series).

SUN_ENCODING

Set this keyword to select SUN data encoding.
Decoding Keywords

Select one of the following keywords to specify the type of decoding:
ALPHAOSF1_DECODING

Set this keyword to indicate DEC ALPHA/OSF1 data decoding.
ALPHAVMSD_DECODING

Set this keyword to indicate DEC ALPHA/VMS data decoding using Digital’s
D_FLOAT representation.

ALPHAVMSG_DECODING

Set this keyword to indicate DEC ALPHA/VMS data decoding using Digital’s
G_FLOAT representation.
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DECSTATION_DECODING
Set this keyword to select Decstation (MIPSEL) data decoding.
HOST_DECODING

Set this keyword to select that the file will use native data decoding. Thisisthe
default method.

HP_DECODING

Set this keyword to select HP 9000 data decoding.
IBMPC_DECODING

Set this keyword to select IBM PC data decoding.
IBMRS_DECODING

Set this keyword to select IBM RS/6000 series data decoding.
MAC_DECODING

Set this keyword to select Macintosh data decoding.
NETWORK_DECODING

Set this keyword to select network-transportable data decoding (XDR).
NEXT_DECODING

Set this keyword to select NeXT data decoding.
SGI_DECODING

Set this keyword to select SGI (MIPSEB) data decoding (Silicon Graphics Iris and
Power series).

SUN_DECODING
Set this keyword to select SUN data decoding.
Examples
Use the following command to create a 10-element by 20-element CDF using

network encoding and Sun decoding:
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id = CDF_CREATE(' cdf _create.cdf', [10,20], /NETWORK _ENCODI NG $
/ SUN_DECODI NG)
. other cdf commands ...
CDF_CLCSE, id ; close the file.

Now suppose that we decide to use HP_ DECODING instead. We can use the
CLOBBER keyword to delete the existing file when creating the new file:

id = CDF_CREATE(' cdf _create.cdf', [10,20], /NETWORK _ENCODI NG $
/ HP_DECODI NG, / CLOBBER)
. other cdf commands ...
CDF_CLCSE, id ; close the file.

The new fileiswritten over the existing file. Use the following command to delete the
file:

CDF_DELETE, id

Version History

Pre4.0 Introduced

6.3 Changed default behavior to create asinglefile rather than multiple
files (see SINGLE_FILE and MULTI_FILE)

Changed default behavior to use HOST _ENCODING rather than
NETWORK_ENCODING

Changed default behavior to use HOST _DECODING rather than
NETWORK_DECODING
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CDF_DELETE

The CDF_DELETE procedure deletes the specified Common Data Format file. Files
deleted includethe original . cdf fileandthe. vO, . v1, etc. filesif they exist.

Syntax
CDF DELETE, Id
Arguments
Id

The CDF ID of thefile to be deleted, returned from a previous call to CDF_OPEN or
CDF _CREATE.

Keywords
None

Examples

id = CDF_OPEN(' open_cl ose.cdf'); Open a file.
. other CDF_ commands ...
CDF_DELETE, id ; Cose and Delete the cdf file.

Version History

Pre4.0 I ntroduced
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CDF _DOC

The CDF_DOC procedure retrieves general documentation information about a
Common Data Format file.

Syntax
CDF_DOC, Id, Version, Release, Copyright [, INCREMENT=variabl€]
Arguments

Id
A CDF ID, returned from a previous call to CDF_OPEN or CDF_CREATE.
Version

A named variable in which the version number of the CDF library that created the
CDF isreturned.

Release

A named variable in which the release number of the CDF library that created the
CDF isreturned.

Copyright

A named variable in which the copyright notice of the CDF library that created the
CDF isreturned.

Keywords
INCREMENT

Set this keyword to a named variable that will contain the increment of the CDF
library that created the specified CDF file.

Examples

i d=CDF_CREATE( "' Ver si onCheck') ; Create a CDF file.

CDF_DCC, id, vers, rel, copy, |NCREVENT=i ncr

PRINT,'File Witten Using COF', vers, rel, incr, $
FORMAT=" (A 11,".",11,"r",12)"
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CDF_CLCSE, id ; Cose the CDF file.
IDL Output
File Witten Using CDF2.6

Version History

Pre4.0 Introduced
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CDF_ENCODE_EPOCH

The CDF_ENCODE_EPOCH function encodes a CDF_EPOCH variableinto a
string. Four different string formats are available. The default (EPOCH=0) isthe
standard CDF format, which may be parsed by the CDF_PARSED_EPOCH function
or broken down with the CDF_EPOCH procedure.

Syntax
Result = CDF_ENCODE_EPOCH(Epoch [, EPOCH={0|1|2|3}])

Return Value
Returns a string containing the encoded CDF_EPOCH variable.

Arguments

Epoch

The double-precision CDF_EPOCH value to be encoded. For moreinformation about
CDF_EPOCH values, see “Data Types’ in the CDF User’s Guide.

Keywords

EPOCH

Set this keyword equal to one of the following integer values, specifying the epoch
mode to use for output of the epoch date string:

Value Date Format

0 DD- Mbn- YYYY hh: nm ss. ccc
(Thisisthe default)

1 YYYYMMVDD. ttttttt

2 YYYYMVDDhhmms s

3 YYYY- MMt DDThh: nm ss. cccZ
(The characters T and Z are the CDF_EPOCH type 3 place holders)
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where:
Date Element Represents

DD the day of the month (1-31)

Mon the abbreviated month name: (Jan, Feb, Mar, Apr, May,

Jun, Jul , Aug, Sep, Cct , Nov, or Dec)

MM the month number (1-12)

YYYY theyear (A.D.)
hh the hour (0-23)
mm the minute (0-59)
ss the second (0-59)

ccc the millisecond (0-999)

ttttttt the fraction of the day (e.g. 2500000 is 6 am).
Examples

epoch_string = '04-Dec-1995 20: 19: 18. 176"
epoch = CDF_PARSE_EPOCH( epoch_stri ng)
HELP, epoch_string, epoch

; Create encode strings:

encode0 = CDF_ENCODE_EPCCH( epoch, EPOCH=0)
encodel = CDF_ENCODE_EPCCH( epoch, EPOCH=1)
encode2 = CDF_ENCCDE_EPOCH( epoch, EPOCH=2)
encode3 = CDF_ENCCDE_EPOCH( epoch, EPOCH=3)

; Conpare encoding formats:
HELP, encodeO, encodel, encode2, encode3

IDL Output
EPOCH_STRI NG STRI NG = ' 04- Dec- 1995 20:19: 18. 176'
EPOCH DOUBLE = 6. 2985328e+13
ENCODEO STRI NG = ' 04- Dec- 1995 20:19: 18. 176'
ENCODE1L STRI NG = ' 19951204. 8467381
ENCODE2 STRI NG = ' 19951204201918'
ENCODE3 STRI NG = ' 1995- 12- 04T20: 19: 18. 176Z'
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4.0.1b

Introduced

See Also

CDF_EPOCH, CDF_PARSE_EPOCH

CDF_ENCODE_EPOCH
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CDF_ENCODE_EPOCH16

The CDF_ENCODE_EPOCH16 function encodes a CDF_EPOCH16 value into the
standard date and time character string.

Syntax

Result = CDF_ENCODE_EPOCH16(Epoch16 [, EPOCH={0|1|2|3}])
Return Value

Returns the string representation of the given CDF_EPOCH16 value.
Arguments

Epochl16

The double-precision CDF_EPOCH16 value to be encoded.

Note
The CDF_EPOCH16 value can be obtained by calling CDF_EPOCH16 with the
COMPUTE keyword, or by calling CDF_PARSE_EPOCH16.

Keywords

EPOCH

Set this keyword equal to one of the following integer values, specifying the epoch
mode to use for output of the epoch date string:

Value Date Format

0 DD- Mon- YYYY hh: mm ss. ccc. uuu. nnn. ppp
(Thisisthe default)

1 YYYYMMVDD. ttttttttttttttt

2 YYYYMVDDs s

3 YYYY- MM DDThh: nm ss. ccc. uuu. nnn. pppZ
(The characters T and Z are the CDF_EPOCH16 type 3 place holders)
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where:
Date Element Represents

DD the day of the month (1-31)

Mon the abbreviated month name: (Jan, Feb, Mar, Apr, May,

Jun, Jul , Aug, Sep, Cct, Nov, or Dec)

MM the month number (1-12)

YYYY theyear (A.D.)
hh the hour (0-23)
mm the minute (0-59)
ss the second (0-59)

ccc the millisecond (0-999)

uuu the microsecond (0-999)

nnn the nanosecond (0-999)

ppp the picosecond (0-999)

ttttttttttttttt | thefraction of the day (e.g. 500000000000000 is noon).

Examples

test_string = ' 04-Dec-2005 20:19:18.176. 214. 648. 000’
test _epoch = CDF_PARSE_EPCCHL6(t est _string)
PRI NT, CDF_ENCODE_EPOCH16(t est _epoch)

IDL Output
04- Dec- 2005 20: 19: 18. 176. 214. 648. 000

Version History

6.3 I ntroduced

See Also

CDF_EPOCH16, CDF_PARSE_EPOCH16
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CDF_EPOCH

The CDF_EPOCH procedure computes or breaks down CDF_EPOCH valuesin a
CDF file. When computing an epoch, any missing value is considered to be zero.

If you supply avaue for the Epoch argument and set the BREAKDOWN_EPOCH
keyword, CDF_EPOCH will compute the values of the Year, Month, Day, etc. and
insert the values into the named variables you supply. If you specify the Year (and
optionally, the Month, Day, etc.) and set the COMPUTE_EPOCH keyword,
CDF_EPOCH will compute the epoch and place the value in the named variable
supplied as the Epoch parameter.

Note
You must set either the BREAKDOWN_EPOCH or COMPUTE_EPOCH keyword.

Syntax

CDF_EPOCH, Epoch, Year [, Month, Day, Hour, Minute, Second, Milli]
[, BREAKDOWN_EPOCH] [, /COMPUTE_EPOCH]

Arguments

Epoch

The Epoch value to be broken down, or a named variable that will contain the
computed epoch will be placed. The Epoch value is the number of milliseconds since
01- Jan- 0000 00: 00: 00. 000

Note
“Year zero” isaconvention chosen by NSSDC to measure epoch values. This date
is more commonly referred to as 1 BC. Remember that 1 BC was aleap year. The
Epoch is defined as the number of milliseconds since 01- Jan- 0000
00: 00: 00. 000, as computed using the CDF library’s interna date routines. The
CDF date/time cal culations do not take into account the changes to the Gregorian
calendar, and cannot be directly converted into Julian date/times. To convert
between CDF epochs and date/times, use the CDF_EPOCH routine with either the
BREAKDOWN_EPOCH or CONVERT_EPOCH keywords.

Year

If COMPUTE_EPOCH is set, afour-digit integer representing the year.
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If BREAKDOWN_EPOCH is set, a named variable that will contain the year.

Month

If COMPUTE_EPOCH is set, an integer between 1 and 12 representing the month.
Alternately, you can set Month equal to zero, in which case the Day argument can
take on any value between 1-366.

If BREAKDOWN_EPOCH is set, a named variable that will contain the numeric
month value.

Day

If COMPUTE_EPOCH isset, aninteger between 1 and 31 representing the day of the
month. Alternately, if the Month argument is set equal to zero, Day can be an integer
between 1-366 representing the day of the year.

If BREAKDOWN_EPOCH is set, anamed variable that will contain the numeric day
of the month value.

Hour

If COMPUTE_EPOCH is set, an integer between 0 and 23 representing the hour of
the day.

If BREAKDOWN_EPOCH is set, a named variable that will contain the numeric
hour of the day value.

Minute

If COMPUTE_EPOCH isset, an integer between 0 and 59 representing the minute of
the hour.

If BREAKDOWN_EPOCH is set, a named variable that will contain the numeric
minute of the hour value.

Second

If COMPUTE_EPOCH isset, an integer between 0 and 59 representing the second of
the minute.

If BREAKDOWN_EPOCH is set, a named variable that will contain the numeric
second of the minute value.
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Milli

If COMPUTE_EPOCH is set, an integer between 0 and 999 representing the
millisecond. Alternately, if the Hour, Minute, and Second arguments are set all equal
to zero, Milli can be an integer between 0-86400000 representing the millisecond of
the day.

If BREAKDOWN_EPOCH is set, a named variable that will contain the numeric
millisecond value.

Keywords
BREAKDOWN_EPOCH

Set this keyword to break down the value of the Epoch argument into its component
parts, storing the resulting year, month, day, etc. valuesin the variables specified by
the corresponding arguments.

COMPUTE_EPOCH

Set this keyword to compute the value of Epoch from the values specified by the Year,
Month, Day, etc. arguments.

Examples

To compute the epoch value of September 20, 1992 at 3:00 am:
CDF_EPOCH, MergeDate, 1992, 9, 20, 3, /COVPUTE_EPOCH

To break down the given epoch value into standard date components.
CDF_EPOCH, 4.7107656el13, yr, nmo, dy, hr, m, sc, mlli, /BREAK

Version History

Pre4.0 Introduced
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CDF_EPOCH16

The CDF_EPOCH16 procedure computes or breaks down a CDF_EPOCH16 value
in a CDF file. When computing an epoch, any missing value is considered to be zero.

If you supply avalue for the Epoch argument and set the BREAKDOWN_EPOCH
keyword, CDF_EPOCH16 will compute the values of the Year, Month, Day, etc. and
insert the values into the named variables you supply.

If you specify the Year (and optionally, the Month, Day, etc.) and set the
COMPUTE_EPOCH keyword, CDF_EPOCH16 will compute the epoch and place
the value in the named variable supplied as the Epoch parameter.

Note
You must set either the BREAKDOWN_EPOCH or COMPUTE_EPOCH

keyword.

Syntax

CDF_EPOCH16, Epoch, Year [, Month, Day, Hour, Minute, Second, Milli, Micro,
Nano, Pico] [, /BREAKDOWN_EPOCH] [, /COMPUTE_EPOCH]

Arguments

Epoch

The Epoch value to be broken down, or a named variable that will contain the
computed epoch will be placed. The Epoch value is the number of picoseconds since
01- Jan- 0000 00: 00: 00. 000. 000. 000. 000.

Note
“Year zero” is aconvention chosen by CDF to measure epoch values. Thisdateis

more commonly referred to as 1 BC. Remember that 1 BC was aleap year. The
Epoch is defined as the number of picoseconds since 01- Jan- 0000

00: 00: 00. 000. 000. 000. 000, as computed using the CDF library’sinternal date
routines. The CDF date/time calculations do not take into account the changes to
the Gregorian calendar, and cannot be directly converted into Julian date/times. To
convert between CDF epochs and date/times, use the CDF_EPOCH16 routine with
either the BREAKDOWN_EPOCH or CONVERT_EPOCH keywords.
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Year

If COMPUTE_EPOCH is set, afour-digit integer representing the year.
If BREAKDOWN_EPOCH is set, anamed variable that will contain the year.

Month

If COMPUTE_EPOCH is set, an integer between 1 and 12 representing the month.
Alternately, you can set Month equal to zero, in which case the Day argument can
take on any value between 1-366.

If BREAKDOWN_EPOCH is set, a named variable that will contain the numeric
month value.
Day

If COMPUTE_EPOCH isset, aninteger between 1 and 31 representing the day of the
month. Alternately, if the Month argument is set equal to zero, Day can be an integer
between 1-366 representing the day of the year.

If BREAKDOWN_EPOCH is set, anamed variable that will contain the numeric day
of the month value.

Hour
If COMPUTE_EPOCH is set, an integer between 0 and 23 representing the hour of
the day.
If BREAKDOWN_EPOCH is set, a named variable that will contain the numeric
hour of the day value.

Minute

If COMPUTE_EPOCH isset, an integer between 0 and 59 representing the minute of
the hour.
If BREAKDOWN_EPOCH is set, a named variable that will contain the numeric
minute of the hour value.

Second
If COMPUTE_EPOCH isset, an integer between 0 and 59 representing the second of
the minute.

If BREAKDOWN_EPOCH is set, a named variable that will contain the numeric
second of the minute value.
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Milli
If COMPUTE_EPOCH is set, an integer between 0 and 999 representing the
millisecond.

If BREAKDOWN_EPOCH is set, a named variable that will contain the numeric
millisecond value.

Micro

If COMPUTE_EPOCH is set, an integer between 0 and 999 representing the
microsecond.

If BREAKDOWN_EPOCH is set, a named variable that will contain the numeric
microsecond value.

Nano

If COMPUTE_EPOCH is set, an integer between 0 and 999 representing the
nanosecond.

If BREAKDOWN_EPOCH is set, a named variable that will contain the numeric
nanosecond value.

Pico

If COMPUTE_EPOCH is set, an integer between 0 and 999 representing the
picosecond.

If BREAKDOWN_EPOCH is set, a named variable that will contain the numeric
picosecond value.

Keywords
BREAKDOWN_EPOCH

Set this keyword to break down the value of the Epoch argument into its component
parts, storing the resulting year, month, day, etc. valuesin the variables specified by
the corresponding arguments.

COMPUTE_EPOCH

Set this keyword to compute the value of Epoch from the values specified by the
Year, Month, Day, etc. arguments.
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Examples

To compute the epoch value of September 20, 2005 at 3:05:46:02:156 am:

CDF_EPCCH16, epoch, 2005, 9, 20, 3, 5, 46, 27, 2, 156, $
/ COVPUTE_EPCCH

To break down the given epoch value into standard date components:

CDF_EPCCH16, epoch, yr, no, dy, hr, min, sec, mlli, mcro, pico, $
/ BREAKDOWN EPCCH

Version History

6.3 I ntroduced
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CDF_ERROR

The CDF_ERROR function returns a a short explanation of a given status code
returned from a Common Data Format file.

Syntax

Result = CDF_ERROR(Status)
Return Value

Returns a string containing a status code explanation.
Arguments

Status

The status code to be explained.
Keywords
None

Version History

Pre4.0 Introduced
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CDF_EXISTS

The CDF_EXISTS function returns true if the Common Data Format (CDF)
scientific dataformat library is supported on the current IDL platform.

Thisroutineiswritten in the IDL language. Its source code can be found in the file
cdf _exi sts. prointheli b subdirectory of the IDL distribution.

Syntax
Result = CDF_EXISTS()
Return Value

Returnsal (True) if the library is supported or a0 (False) if the library is not
supported.

Arguments
None

Keywords
None

Examples

The following IDL command prints an error message if the CDF library is not
available:

| F CDF_EXISTS() EQ O THEN PRI NT, ' CDF not supported.’

Version History

Pre4.0 Introduced
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CDF_INQUIRE

The CDF_INQUIRE function returns global information about the Common Data
Format file. The tags of this structure are described below.

Syntax
Result = CDF_INQUIRE(Id)
Return Value

Thisinformation is returned in a structure of the form:

{ NDI MS: 0L, DECODING "", ENCODING"", MAJORITY:"", MAXREC.OL, $
NVARS: OL, NZVARS: OL, NATTS: OL, DI M LONARR(NDI M5) }

Explanation of the Structure Tags

The structure returned by this function consists of the following tags:

Tag Description

NDIMS The longword integer specifying the number of dimensionsin
the rVariablesin the current CDF.

DECODING A string describing the decoding type set in the CDF file, such
as‘MAC DECODING' or ‘ALPHAVMSD ENCODING'.

ENCODING A string describing the type of encoding used in the CDF file,
such as ‘NETWORK_ENCODING' or ‘'SUN_ENCODING'.

MAJORITY A string describing the majority used in the CDF file. The
majority will be either row (‘ROW_MAJOR’) or column
(‘COL_MAJIOR).

MAXREC A longword integer specifying the highest record number
written in the rVariables in the current CDF. The MAXREC
field will contain the value -1 if no rVariables have yet been
written to the CDF.

NVARS A longword integer specifying the number of rVariables
(regular variables) in the CDF.

Table 2-1: CDF_INQUIRE Structure Tags
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Tag Description
NZVARS A longword integer specifying the number of zVariablesin the
CDF.
NATTS A longword integer specifying the number of attributesin the

CDF. Note that the number returned in this field includes both
global and variable attributes. You can use the
GET_NUMATTR keyword to the CDF_CONTROL routineto
determine the number of each.

DIM A vector where each element contains the corresponding
dimension size for the rVariablesin the current CDF. For O-
dimensional CDF's, this argument contains asingle element (a
Zero).

Table 2-1: CDF_INQUIRE Structure Tags (Continued)
Arguments

Id

A CDF ID, returned from a previous call to CDF_OPEN or CDF_CREATE.
Keywords
None

Examples

cdfid = CDF_CREATE(' CDFi nquire', /HP_ENCODI NG, /MAC_DECODI NG)
attrl id = CDF_ATTCREATE(cdfid, 'GLOBAL_ATT', /G.OBAL_SCOPE)
attr2_id = CDF_ATTCREATE(cdfid, ' VARI ABLE_ATT', /VARI ABLE_ SCOPE)
CDF_CONTROL, cdfid, GET_NUMATTRS = num attrs
PRINT, 'This CDF has ', numattrs(0), $

"Aobal attribute(s) and ', numattrs(1l), $

"Variable attribute(s).', $

FORVAT=" (A 12, A 12, A"

i nqui re = CDF_I NQUI RE( cdfi d)

HELP, inquire, /STRUCT
CDF_DELETE, cdfid ; Delete the CDF file.

IDL Scientific Data Formats CDF_INQUIRE



86 Chapter 2: Common Data Format

IDL Output
This COF has 1 dobal attribute(s) and 1 Variable attribute(s).

** Structure <4003e0c0>, 9 tags, |ength=48, refs=1:

NDI M5 LONG 0
DECODI NG STRING ' MAC_DECODI NG
ENCODI NG STRING ' HP_ENCODI NG
MAJORI TY STRING ' ROW MAJOR
MAXREC LONG -1
NVARS LONG 0
NZVARS LONG 0
NATTS LONG 2
DI M LONG Array(1)

Version History

Pre4.0 I ntroduced

See Also

CDF_CONTROL, CDF_DOC, CDF_LIB_INFO

CDF_INQUIRE IDL Scientific Data Formats



Chapter 2: Common Data Format 87

CDF_LIB_INFO

The CDF_LIB_INFO procedure returns information about the CDF Library being
used by thisversion of IDL. Information about the version of CDF used to create a
particular CDF file can be obtained through CDF_DOC.

Syntax

CDF_LIB_INFO [, COPYRIGHT =variable] [, INCREMENT=variable]
[, RELEASE=variable] [, SUBINCREMENT=variable] [, VERSION=variable]

Arguments
None
Keywords
COPYRIGHT

A named variable in which the copyright notice of the CDF library that thisversion of
IDL isusing will be returned.

INCREMENT

A named variable in which the incremental number of the CDF library that this
version of IDL isusing will be returned.

RELEASE

A named variable in which the release number of the CDF library that this version of
IDL isusing will be returned.

SUBINCREMENT

A named variable in which the sub incremental character of the CDF library that this
version of IDL isusing will be returned.

VERSION

A named variable in which the version number of the CDF library that this version of
IDL isusing will be returned.
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Examples
CDF_LIB I NFO, VERSI ON=V, RELEASE=R, COPYRI GHT=C, $
| NCREMENT=I
PRINT, 'IDL ', !version.release, 'uses CDF Library ', $
V, R |, FORMAT=' (A A AI10,".",10,".",10,A)'
PRI NT, C
IDL Output

IDL 6.3 uses CDF Library 3.1.1

Comon Data Format ( CDF)

(©) Copyright 1990-2005 NASA/ GSFC

Space Physics Data Facility

NASA/ Goddard Space Flight Center

Greenbel t, Maryland 20771 USA

(I'nternet -- CDFSUPPORT@.I STSERV. GSFC. NASA. GOV)

Version History

Pre4.0 Introduced

See Also

CDF_DOC
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CDF_OPEN

The CDF_OPEN function opens an existing Common Data Format file.
Syntax

Result = CDF_OPEN(Filename)
Return Value

If successful, the CDF ID for the file is returned.
Arguments

Filename

A scalar string containing the name of the file to be created. Note that if the desired
filename hasa. cdf ending, you can omit the extension and specify just the first part
of the filename. For example, specifying “mydata’ would open thefilenydat a. cdf .

Keywords
None
Examples
id = CDF_OPEN(' open_close.cdf') ; Open a file.
. other CDF_ commands ...

CDF_CLCSE, id ; Cose the cdf file.

Version History

Pre4.0 Introduced
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CDF_PARSE_EPOCH

The CDF_PARSE_EPOCH function parses a properly-formatted input string into a
double-precision value properly formatted for use asa CDF_EPOCH variable.

Note
CDF_EPOCH variables may be unparsed into a variety of formats using the
CDF_ENCODE_EPOCH function.

Syntax
Result = CDF_PARSE_EPOCH(Epoch_string)
Return Value

Returns the double-precision value of the input string properly formatted for use as a
CDF_EPOCH variable.

Arguments

Epoch_string

A formatted string that will be parsed into adouble precision val ue suitable to be used
asa CDF_EPOCH value. The format of the date string is:

DD- Mon- YYYY hh: mm ss. ccc

where:
Date Element Represents
DD the day of the month (1-31)
Mon the abbreviated month name: (Jan, Feb, Mar, Apr, May,
Jun, Jul , Aug, Sep, Cct, Nov, or Dec)

YYYY theyear (A.D.)
hh the hour (0-23)
mm the minute (0-59)
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Date Element Represents
ss the second (0-59)
ccc the millisecond (0-999)
For more information about CDF_EPOCH values, see “Data Types’ in the CDF
User’'s Guide.
Keywords
None
Examples

test_string = '04-Dec-1995 20:19:18.176'
test _epoch = CDF_PARSE EPCCH(test_string)
HELP, test_string, test_epoch

PRI NT, CDF_ENCODE_EPOCH(t est _epoch, EPOCH=0)

IDL Output
TEST_STRI NG STRI NG = ' 04- Dec- 1995 20:19: 18. 176'
TEST_EPOCH DOUBLE = 6. 2985328e+13

04- Dec-1995 20:19:18. 176

Version History

4.0.1b Introduced

See Also

CDF_ENCODE_EPOCH, CDF_EPOCH
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CDF_PARSE_EPOCH16

The CDF_PARSE_EPOCH16 function parses a properly-formatted input string into a
double-complex value properly formatted for use asa CDF_EPOCH16 variable.

Note
CDF_EPOCH16 variables may be unparsed into a variety of formats using the
CDF_ENCODE_EPOCH16 or CDF_EPOCH16 functions.

Syntax
Result = CDF_PARSE_EPOCH16(Epoch_string)
Return Value

Returns the double-precision complex value of the input string properly formatted for
use as aCDF_EPOCH16 variable.

Arguments

Epoch_string

A formatted string that will be parsed into a double precision complex value suitable
to be used as a CDF_EPOCH value. The format of the date string is:

DD- Mon- YYYY hh: mm ss. ccc. uuu. nnn. ppp

where:
Date Element Represents
DD the day of the month (1-31)
Mon the abbreviated month name: (Jan, Feb, Mar, Apr, May,
Jun, Jul , Aug, Sep, Cct, Nov, or Dec)

YYYY theyear (A.D.)
hh the hour (0-23)
mm the minute (0-59)
ss the second (0-59)
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Date Element Represents
ccc the millisecond (0-999)
uuu the microsecond (0-999)
nnn the nanosecond (0-999)
ppp the picosecond (0-999)
Keywords
None
Example

test_string = ' 04-Dec-2005 20:19:18.176. 214. 648. 000’

test _epoch = CDF_PARSE_EPCCHL6(t est _string)

CDF_EPOCH16, test_epoch, year, nonth, day, hour, mn, sec, $
mlli, mcro, nano, pico, /BREAKDOAN EPCCH

HELP, test_string, test_epoch

PRI NT, CDF_ENCODE_EPOCH16(t est _epoch)

PRI NT, year, nonth, day, hour, mn, sec, mlli, mcro, nano, pico
IDL Prints:
TEST_STRI NG STRI NG ' 04- Dec- 2005 20:19:18. 176. 214. 648. 000’

TEST_EPOCH DCOVPLEX ( 6. 3300947e+10, 1.7621465e+11)

04- Dec- 2005 20:19:18.176. 214. 648. 000
2005 12 4 20 19 18 176 214 648 O

Version History

6.3 Introduced

See Also

CDF_ENCODE_EPOCH16, CDF_EPOCH16
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CDF_SET CDF27 BACKWARD COMPATIBLE

The CDF_SET_CDF27_BACKWARD_COMPATIBLE procedure allows users of
IDL version 6.3 and later to create a CDF file that can be read by IDL 6.2 or earlier,
or by CDF version 2.7.2 or earlier. By default, a CDF file created by IDL 6.3 or later
cannot be read by earlier versions.

This procedure must be called prior to calling the CDF_CREATE function. It is
useful if you need to create and share CDF files with colleagues who access CDF
filesusing IDL version 6.2 or earlier, or using the CDF library version 2.7.2 or
earlier.

In CDF version 2.7.2 and earlier, the maximum CDF file size was 2 Ghytes. This
limitation was lifted in CDF version 3.0 with the use of a 64-hit file offset. Asa
result, userswho use a CDF library older than CDF version 3.0 cannot read CDF files
that were produced by CDF version 3.0 or alater release. CDF versions 3.0 and later
can read files that were generated with any of the previous CDF releases.

Note
After caling this routine, the “backward compatible” setting specified persists
either until this routine is called again or until the end of the IDL session.

Syntax
CDF_SET_CDF27_BACKWARD_COMPATIBLE[, /YES|/NO]
Arguments
None
Keywords
YES

Set this keyword to create a CDF file that can be read by IDL version 6.2 or earlier, or
by CDF version 2.7.2 or earlier. If this keyword is set, the maximum file sizeis 2
Gbytes.

NO

Set thiskeyword to create afile that can only beread using IDL version 6.3 or later or
CDF version 3.0 or later. Thisisthe default when a CDF fileis created.
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Examples

Use the following command to create a CDF file that can be read by IDL 6.2 or
earlier IDL versions.

CDF_SET_CDF27_BACKWARD COMPATI BLE, /YES
id = CDF_CREATE(' nyfile.cdf')
CDF_CLOSE, id

Version History

6.3 Introduced
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CDF_VARCREATE

The CDF_VARCREATE function creates a new variable in a Common Data Format
file.

In CDF, variable is a generic name for an object that represents data. Data can be
scalar (0-dimensional) or multi-dimensional (up to 10-dimensional). Data does not
have any associated scientific context; it could represent an independent variable, a
dependent variable, atime and date value, an image, the name of an XML file, etc.
You can describe a variabl€'s relationship to other variables via CDF's attributes.

CDF supports two types of variables. zZVariables and rVariables. Different zVariables
in a CDF data set can have different numbers of dimensions and different dimension
sizes. All rVariablesin a CDF data set must have the same number of dimensions and
the same dimension sizes; thisis much less efficient than the zVariable storage

mechanism. (rVariables were included in the original version of CDF, and zVariables
were added in alater version to address the rVariables inefficient use of disk space.)

If you are working with a data set created using an early version of CDF, you may
need to use rVariables. If you are creating a new CDF data set, you should use
ZVariables.

Syntax
Result = CDF_VARCREATE( Id, Name [, DimVary] [, /VariableType]
[, ALLOCATERECS=records] [, DIMENSIONS=array]
[, NUMELEM=characters] [, /REC_NOVARY |,/REC_VARY]
[, /ZVARIABLE])
Return Value
Returns the variable of the type specified by the chosen keyword.
Arguments
Id

The CDF ID, returned from a previous call to CDF_OPEN or CDF_CREATE.

Name

A string containing the name of the variable to be created.
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DimVary

A one-dimensional array containing one element per CDF dimension. If the element
isnon-zero or the string * VARY’, the variable will have variance in that dimension. If
the element is zero or the string ‘NOVARY '’ then the variable will have no variance
with that dimension. If the variable is zero-dimensional, this argument may be
omitted.

Keywords

VariableType

You must specify the type variable being created. Thisis done by setting one of the
following keywords:

CDF BYTE
CDF_CHAR
CDF_DOUBLE
CDF_EPOCH
CDF_EPOCH16
CDF_FLOAT
CDF_INT1
CDF_INT2
CDF_INT4
CDF_REAL4
CDF_REALS
CDF_UCHAR
CDF_UINT1
CDF_UINT2
CDF_UINT4

IDL Scientific Data Formats CDF_VARCREATE



98 Chapter 2: Common Data Format

If notypeis specified, CDF_FLOAT is assumed.
ALLOCATERECS

Set this keyword equal to the desired number of pre-allocated recordsfor thisvariable
inaSINGLE_FILE CDF file. Pre-allocating records ensures that variable datais
stored contiguously in the CDF file. For discussion about allocating records, see
“Records’ in the CDF User’s Guide.

DIMENSIONS

Set this keyword to create a new zVariable with the specified dimensions. If this
keyword is not set, the variable is assumed to be a scalar. For example:

id = CDF_CREATE("cdffile.cdf", [100] )
zid = CDF_VARCREATE(id, "zvar", [1,1,1], DI M 10, 20, 30])

Note
Variables created with the DIMENSIONS keyword set are always zVariables.

NUMELEM

The number of elements of the data type at each variable value. This keyword only
has meaning for string datatypes (CDF_CHAR, CDF_UCHAR). Thisisthe number
of charactersin the string. The default is 1.

REC_NOVARY

If this keyword is set, all recordswill contain the same information.
REC_VARY

If this keyword is set, all records will contain unique data. Thisis the default.

ZVARIABLE

Set this keyword to create a zVariable. For example:

id = CDF_CREATE("cdffile.cdf", [100] )
zid = CDF_VARCREATE(id, "Zvar", /ZVAR ABLE)

Note
zVariables are much more efficient than rVVariablesin their use of disk space. Unless
the recipient of your data set is using avery early version of CDF, you should
aways create zVariables.
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Note
Variables created with the DIMENSIONS keyword set are always zVariables.

Examples

In this example, we create a variable, setting the data type from a string variable,
which could have been returned by the DATATY PE keyword to a CDF_VARINQ
cal:

; create a file in IDL’s current directory
id = CDF_CREATE('tenp.cdf')

VARTYPE = ' CDF_FLOAT'

Use the _EXTRA keyword and the CREATE_STRUCT function to
make the appropriate keyword.

Varld = CDF_VARCREATE(ld, 'Pressure', [1,1], $

NUMELEME2, EXTRA=CREATE_STRUCT( VARTYPE, 1))
CDF_CLCSE, id ; Cose the CDF file.

Version History

Pre4.0 Introduced
6.3 Add support for the CDF_EPOCH16 variable type

IDL Scientific Data Formats CDF_VARCREATE



100 Chapter 2: Common Data Format

CDF_VARDELETE

The CDF_VARDELETE procedure deletes avariable from a SINGLE_FILE CDF
file. Note that the variable's entries are also deleted, and that the variables that
numerically follow the deleted variable within the CDF file are automatically
renumbered. CDF rVariables and zVariables are counted separately within CDF files.
Attempting to delete avariable from aMULTI_FILE format CDF file will resultin a
warning message.

Syntax
CDF_VARDELETE, Id, Variable [, /ZZVARIABLE]
Arguments
Id

The CDF ID of thefile containing the Variable to be deleted, returned from a previous
cal to CDF_OPEN or CDF_CREATE.

Variable

A string containing the name of the variable to be deleted OR the variable number to
be deleted. Variable numbers are 0-based in IDL. zVariables and rVariables are
counted separately in CDF files.

Keywords

ZVARIABLE

Set thiskeyword if the Variable is a zVariable and was passed by number. The default
isto assume that Variable is an rVariable.

Examples

cid = CDF_CREATE(' DEMOvar del ete', / SI NGLE_FI LE)

. Create 3 zVariables and 1 rVariabl e:

varl_id = CDF_VARCREATE(cid, 'rVARL', /CDF_FLQAT)

var2_id = CDF_VARCREATE(cid, 'zVARL', /CDF_INT4, /REC_NOVARY, $
| ZVARI ABLE)

var3_id = CDF_VARCREATE(cid, 'zVAR2', /CDF_CHAR [2,10], $
NUMELEME10, DI Me[ 5, 5])
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var4_id = CDF_VARCREATE(cid, 'zVAR3' ,/CDF_REAL8S, /ZVARI ABLE)

; Check the nunber of vari abl es:
info = CDF_I NQUI RE(ci d)
HELP, info.nzvars, info.nvars

: Delete the first and third zvari abl es:
CDF_VARDELETE, cid, 'zVARL', /ZVARI ABLE
CDF_VARDELETE, cid, 1, /ZVAR ABLE

; CAUTI ON: Renenber the variable nunbers are zero-based
; and are automatically renunbered.

info = CDF_I NQUI RE( ci d)

HELP, info.nzvars, info.nvars

varinfo = CDF_VARI NQcid, 0, /ZVARI ABLE)
; check on zVAR2

HELP, varinfo, /STRUCTURE

CDF_DELETE, cid

IDL Output
<Expr essi on> LONG = 3
<Expr essi on> LONG = 1
<Expr essi on> LONG = 1
<Expr essi on> LONG = 1

** Structure <400a3b40>, 8 tags, |ength=48, refs=1:

'S ZVAR | NT 1
NAVE STRING ' zVAR'
DATATYPE STRING ' CDF_CHAR
NUVELEM LONG 10
RECVAR STRING ' VARY'

DI WAR BYTE Array(2)
ALLOCATERECS  LONG Array(2)

DI M LONG Array(1)

Version History

4,0.1b Introduced
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See Also

CDF_ATTDELETE, CDF_CONTROL, CDF_VARCREATE, CDF_VARINQ
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CDF_VARGET
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The CDF_VARGET procedure reads multiple values from a Common Data Format
file variable. By default, al elements of arecord areread. If INTERVAL and/or

OFFSET are specified but no COUNT is specified, CDF_VARGET attemptsto get as
many elements of each record as possible.

Syntax

CDF_VARGET, Id, Variable, Value [, COUNT=vector] [, INTERVAL=vector]
[, OFFSET=vector] [, REC_COUNT=records] [, REC INTERVAL=value]
[, REC_START=record] [, /STRING{datain CDF file must be type CDF_CHAR
or CDF_UCHARY}] [, /ZVARIABLE]
Arguments
Id

The CDF ID, returned from a previous call to CDF_OPEN or CDF_CREATE
Variable

A string containing the name of the variable or the variable number being read.

Value
A named variable in which the values of the variable are returned.
Keywords
COUNT

An optional vector containing the countsto be used in reading Value. The defaultisto
read all elementsin each record, taking into account INTERVAL and OFFSET.
INTERVAL

A vector specifying the interval between valuesin each dimension. The default value
is 1 for each dimension.
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OFFSET

A vector specifying the array indices within the specified record(s) at which to begin
writing. OFFSET isa 1-dimensional array containing one element per CDF
dimension. The default value is zero for each dimension.

REC_COUNT
The number of records to read. The default is 1.
REC_INTERVAL
Theinterval between records when reading multiple records. The default valueis 1.
REC_START
The record number at which to start reading. The default isO.
STRING

Set this keyword to return CDF_CHAR and CDF_UCHAR data from the CDF file
into Value as string data rather than byte data. This keyword isignored if the datain
the CDF fileis not of type CDF_CHAR or CDF_UCHAR.

ZVARIABLE

If Variableisavariable ID (as opposed to avariable name) and the variable is a
zVariable, set thisflag to indicate that the variable ID isazVariable ID. The default is
to assume that Variableis an rVariable ID.

Examples

; Create a CDF file, and nake a few vari abl es:

i d = CDF_CREATE(' DEMOvar gets')

vidl = CDF_VARCREATE(id, 'VARLl', /CDF_CHAR, NUVELEM-15)
vi d2=CDF_VARCREATE(i d, 'VAR2', /CDF_UCHAR, NUMELEM=10)
CDF_VARPUT, id, vidl, BINDGEN(15, 2)+55, COUNT=2
CDF_VARPUT, id, vid2, ['IDLandCDF ', 'AreWayCool"

Retrieve the CDF_CHAR array as byte data:
CDF_VARGET, id,'VARL', varl_byte, REC COUNT=2
HELP, var1_byte

;Retrieve the CDF_CHAR array as string data:
CDF_VARGET, id, 'VARL', varl_string, REC COUNT=2, /STRI NG
HELP, varl_string
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; For denonstration purposes, use the 'VAR2

var2num = CDF_VARNUM i d, ' VAR2')

HELP, var2num

; Renanme 'VAR2' to 'VAR STRING 2':
CDF_VARRENAME, id, var2num 'VAR _STRI NG 2'

. Exanmine VAR STRING 2 with CDF_VAR NQ

VAR2_I NQ = CDF_VARI NQ(i d,

var 2num
HELP, VAR2_I NQ / STRUCTURE

; Read in and print out VAR STRI NG 2:

CDF_VARGET, id, var2num var2_string,

PRI NT, var2_string

CDF_DELETE, id ; Delete the CDF file

IDL Output
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vari abl e nunber to
; access 'VAR2' for the duration of this exanple:

/ STRING, REC_COUNT=2

% CDF_VARGET: Warning: converting data to unsigned bytes

This warning message indicates that the data was stored in the CDF file with type
CDF_CHAR (signed 1-byte characters), but was retrieved by IDL with type BY TE

(unsigned byte). To turn this warning message off, set |QUIET=1.

VARL_BYTE BYTE
VARL_STRI NG STRI NG
VARZNUM LONG

Array(15, 2)
Array(2)

1

** Structure <400b1600>, 6 tags, |ength=33,

I'S_ZVAR I NT
NAME STRI NG
DATATYPE STRI NG
NUMELEM LONG
RECVAR STRI NG
DI WAR BYTE

| DLandCDF Ar eWay Cool

IDL Scientific Data Formats
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Version History

Pre4.0 Introduced
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CDF_VARGET1

The CDF_VARGET1 procedure reads one value from a CDF file variable.
Syntax

CDF_VARGET], Id, Variable, Value [, OFFSET=vector] [, REC_START=record]
[, /STRING{datain CDF file must be type CDF_CHAR or CDF_UCHAR}]
[, /ZVARIABLE]

Arguments
Id

The CDF ID, returned from a previous call to CDF_OPEN or CDF_CREATE.
Variable

A string containing the name or an integer containing the index of the variable being
inquired.

Value

A named variable in which the value of the variable is returned.
Keywords

OFFSET
A vector specifying the array indices within the specified record(s) at which to begin

reading. OFFSET isa 1-dimensional array containing one element per CDF
dimension. The default value is O for each dimension.

REC_START
The record number at which to start reading. The default is 0.
STRING

Set this keyword to return CDF_CHAR and CDF_UCHAR data from the CDF file
into Value as string data rather than byte data. This keyword isignored if the datain
the CDF fileis not of type CDF_CHAR or CDF_UCHAR.

IDL Scientific Data Formats CDF_VARGET1
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ZVARIABLE

If Variableisavariable ID (as opposed to avariable name) and the variableisa
zVariable, set thisflag to indicate that the variable ID isazVariable ID. Thedefault is
to assume that Variable is an rVariable ID.

Examples
See the example for “CDF_VARCREATE" on page 96.

Version History

Pre4.0 Introduced

CDF_VARGET1 IDL Scientific Data Formats
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CDF_VARINQ

The CDF_VARINQ function returns a structure containing information about the
specified variable in a Common Data Format file.

Syntax
Result = CDF_VARINQ( Id, Variable [, /ZVARIABLE] )
Return Value

The returned structure has the form:

{ 1S ZVAR 0, NAME: "", DATATYPE:"", NUMELEMOL, $
RECVAR "", DI WAR BYTARR(...) [, DIMLONARR(...)]}

Note
The DIM field isincluded in the structure only if IS ZVAR is one.

Explanation of the Structure Tags

The following table provides structure tag information.

Tag Description
IS ZVAR Thisfield will containalif thevariableisazVariableor a0 if
itisan rVariable.
NAME The name of the variable.
DATATY PE A string describing the data type of the variable. The string has

the form *CDF_XXX" where XXX is FLOAT, DOUBLE,
EPOCH, UCHAR, etc.

NUMELEM The number of elements of the data type at each variable
value. Thisisaways 1 except in the case of string type
variables (CDF_CHAR, CDF_UCHAR).

RECVAR A string describing the record variance of the variable. Thisis
either the string ‘VARY’ or ‘NOVARY'.

Table 2-2: CDF_VARINQ Structure Tags
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Tag Description

DIMVAR An array of bytes. The value of each element is zero if thereis
no variance with that dimension and one if there is variance.
For zero-dimensional CDFs, DIMVAR will have one e ement
whose value is zero.

DIM An array of longs. The value of each element corresponds to
the dimension of the variable. Thisfield isonly included in the
structureif the variableis a zVariable.

Table 2-2: CDF_VARINQ Structure Tags (Continued)
Arguments

Id

The CDF ID, returned from a previous call to CDF_OPEN or CDF_CREATE.
Variable

A string containing the name or an integer containing the index of the variable being
inquired.

Keywords

ZVARIABLE

If Variableisavariable ID (as opposed to a variable name) and the variableisa
zVariable, set thisflag to indicate that the variable ID isazVariable ID. The default is
to assume that Variableis an rVariable ID.

Examples
See the example for “CDF_VARGET” on page 103.

Version History

Pre4.0 I ntroduced
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CDF_VARNUM

The CDF_VARNUM function returns the variable number associated with a given
variable name in a Common Data Format file.

Syntax
Result = CDF_VARNUM( Id, VarName[, 1sZVar] )
Return Value

Returns the variable number of a specified variable name. If the specified variable
cannot be found in the CDF file, CDF_VARNUM returns the scalar -1.

Arguments

Id
The CDF ID, returned from a previous call to CDF_OPEN or CDF_CREATE.
VarName

A string containing the name of the variable.
IsZVar

A named variable into which CDF_VARNUM will place a 1 to indicate that the
referenced variableis azVariable or a0 to indicate that it is an rVariable.

Keywords
None
Examples

See the example for “CDF_VARGET” on page 103.
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Version History

Pre4.0 Introduced
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CDF_VARPUT

The CDF_VARPUT procedure writes avalueto avariable in aCommon Data Format
file. This function provides equivalent functionality to the C routines CDFvarPut and
CDFvarHyperPut.

Syntax

CDF_VARPUT, Id, Variable, Value [, COUNT=vector] [, INTERVAL=vector]
[, OFFSET=vector] [, REC_INTERVAL=value] [, REC_START=record]
[, /ZVARIABLE]

Arguments
d

The CDF ID, returned from a previous call to CDF_OPEN or CDF_CREATE.
Variable

A string containing the name or number of the variable being written.

Value

The value to write. If the value has 1 more dimension than the CDF, multiple records
will be written.

Keywords

COUNT

An optional vector containing the countsto be used in writing Value. Note that counts
do not have to match the dimensions of Value. The default count is to use the
dimensions of Value.

INTERVAL

A vector specifying the interval between valuesin each dimension. The default value
is 1in each dimension.

IDL Scientific Data Formats CDF_VARPUT
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OFFSET

A vector specifying the array indices within the specified record(s) at which to begin
writing. OFFSET isa 1-dimensional array containing one element per CDF
dimension. The default value is zero in each dimension.

REC_INTERVAL

Theinterval between records being written when writing multiple records. The
default valueis 1.

REC_START
The record number at which to start writing. The default isO.

ZVARIABLE

If Variableisavariable ID (as opposed to a variable name) and the variable isa
zVariable, set thisflag to indicate that the variable ID isazVariable ID. Thedefault is
to assume that Variableis an rVariable ID.

Examples
i d= CDF_CREATE(' nycdf', [5,10], /NETWORK_ENCODI NG, / ROW MAJOR)
vari d= CDF_VARCREATE(id, 'V1', [1,1], /CDF_FLOAT, /REC VARY)
To write the value 42.0 into record 12, third row, fourth column:
CDF_VARPUT, id, varid, 42, REC START=12, OFFSET=[2, 3]

To write 3 records, skipping every other record, starting at record 2, writing every
other entry of each record. Note that in this example we write 25 values into each
record written:

CDF_VARPUT, id, varid, FINDGEN(5,5,3), INTERVAL=[2,1], $
REC | NTERVAL=2, REC START=2
CDF_DELETE, id

Version History

Pre4.0 I ntroduced
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CDF_VARRENAME

The CDF_VARRENAME procedure renames an existing variablein a Common Data
Format file.

Syntax
CDF_VARRENAME, Id, Oldvariable, NewName [, /ZZVARIABLE]
Arguments

Id
The CDF ID, returned from a previous call to CDF_OPEN or CDF_CREATE.
OldVariable

A string containing the current name of the variable or the variable number to be
renamed.

NewName

A string containing the new name for the variable.
Keywords
ZVARIABLE

If OldVariableisavariable ID (as opposed to avariable name) and the variableisa
zVariable, set thisflag to indicate that the variable ID isazVariable ID. The default is
to assume that OldVariable isan rVariable ID.

Examples
See the example for “CDF_VARGET” on page 103.

Version History

Pre4.0 I ntroduced
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Hierarchical Data
Format - HDF5

This chapter details the interface routines for the Hierarchical Data Format version 5. The

following topics are covered in this chapter:

Overview of the HDF Version 5 Format .. 118

TheHDF5Format ................... 119
ThelDL HDF5 Library ............... 120
IDL HDF5 Limitations ............... 122
HDF5Datatypes ..........ccovvvin... 123
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Example: Creating aDataFile ......... 136
Example: Reading Partial Datasets .. ... 137

Alphabetical Listing of HDF5 Routines.. 138
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Overview of the HDF Version 5 Format

The Hierarchical Data Format version 5 file format is designed for scientific data
consisting of a hierarchy of datasets and attributes (or metadata). HDF is a product of
the National Center for Supercomputing Applications (NCSA), which supplies the
underlying C-language library; IDL provides accessto thislibrary viaa set of
procedures and functions contained in a dynamically loadable module (DLM).

Thisversion of IDL supports HDF5 5-1.6.3. IDL’s HDF5 routines al begin with the
prefix “H5_" or “H5*_".

For more information on HDF5 see;

http://hdf.ncsa. ui uc. edu/ HDF5/

Overview of the HDF Version 5 Format IDL Scientific Data Formats
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The HDF5 Format

Hierarchical Data Format files are organized in a hierarchical structure. The two
primary structures are;

e The HDF5 group — agrouping structure containing instances of zero or more
groups or datasets, together with supporting metadata.

e TheHDF5 dataset — amultidimensional array of data elements, together with
supporting metadata.

HDF attributes are small named datasets that are attached to primary datasets, groups,
or named datatypes.

HDF4 versus HDF5

HDF5 was designed to address some of the limitations of the HDF4 format, in
addition to providing new functionality.

The limitations of the HDF4 format included:

« A filecannot store more than 20,000 complex objects and cannot be larger than
2 gigabytes,

« Thedatamodels areinconsistent, there are too many object types, and
datatypes are too restrictive;

e TheClibrary source was old and complex, did not support paralel 1/0
effectively, and was not threadsafe.

The new HDF5 includes the following improvements:
e Larger files may be stored and more objects per file may be included.

* A more comprehensive data model with two basic structures:
multidimensional datasets and groups.

e Simpler, better-engineered library and API, with support for parallel 1/0 and
threads.

Note
The HDF5 format is not compatible with HDF4, although a conversion routine

(h4t oh5) isavailable from NCSA (ht t p: // hdf . ncsa. ui uc. edu/ h4t oh5/).

IDL Scientific Data Formats The HDF5 Format
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The IDL HDF5 Library

The IDL HDF5 library consists of an almost direct mapping between the HDF5
library functions and the IDL functions and procedures. The relationship between the
IDL routines and the HDF5 library is described in the following subsections.

Routine Names

The IDL routine names are typically identical to the HDF5 function names, with the
exception that an underscore is added between the prefix and the actual function. For
example, the C function Hsget _| i bver si on() isimplemented by thel DL function
H5_GET_LI BVERSI ON.

The IDL HDF5 library contains the following function categories:

Prefix Category Purpose
H5 Library Generd library tasks
H5A Attribute Manipulate attribute datasets
H5D Dataset Manipulate general datasets
H5F File Create, open, and close files
H5G Group Handle groups of other groups or datasets
H5I Identifier Query object identifiers
H5R Reference Reference identifiers
H5S Dataspace Handl e dataspace dimensions and selection
H5T Datatype Handle dataset element information

Table 3-1: HDF Function Categories
Functions Versus Procedures

HDFS5 functions that only return an error code are typically implemented as IDL
procedures. An exampleisH5F_CLOSE, which takes asinglefile identifier number as
the argument and closes the file. HDF5 functions that return values are implemented
as IDL functions. An example is H5SF_OPEN, which takes a filename as the argument
and returns afile identifier number.

The IDL HDF5 Library IDL Scientific Data Formats
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Error Handling

All HDF5 functions that return an error or status code are checked for failure. If an
error occurs, the HDF5 error handling code is called to retrieve the internal HDF5
error message. This error message is printed to the output window, and program
execution stops.

Dimension Order

HDF5 uses C row-major ordering instead of IDL column-major ordering. For row
major, the first listed dimension varies slowest, while for column major the first listed
dimension varies fastest. The IDL HDF5 library handles this difference by
automatically reversing the dimensions for all functions that accept lists of
dimensions.

Note
Only the order in which the dimensions are listed is affected; in both the HDF5 file
and in IDL memory, the layout of the datais identical.

For example, an HDF5 file may be known to contain a dataset with dimensions
[5][10][50], either as declared in the C code, or from the output from the h5dunp
utility. When this dataset isread into IDL, the array will have the dimensionslisted as
[50, 10, 5], using the output from the IDL help function.

Note
In both the C program used to create the fileand in IDL memory after reading the
dataset, the values with dimension 50 will be contiguous.

IDL Scientific Data Formats The IDL HDF5 Library
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IDL HDF5 Limitations

The IDL HDF5 library currently has the following limitations:

e Conversion cannot be forced from the HDF5 datatype to adifferent IDL type
(such as single-precision instead of double), although data can be converted
after reading from thefile.

*  Only thefirst (or top) error message from the HDF5 error stack is printed.
e Variable-length and opaque datatypes are currently ignored.
e Thelow-level property interface (H5P) is not exposed.

IDL HDF5 Limitations IDL Scientific Data Formats
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HDF5 Datatypes

In HDF5, adatatype is an object that describes the storage format of the individual
data points of adata set. There are two categories of datatypes; atomic and compound
datatypes.

Atomic datatypes cannot be decomposed into smaller units at the API level.

Compound datatypes are a collection of one or more atomic types or small
arrays of such types. Compound datatypes are similar to astruct in C or a
common block in Fortran. See “Compound Datatypes’ on page 124 for
additional details.

In addition, HDF5 uses the following terms for different datatype concepts.

A named datatype is a datatype that is named and stored in afile. Naming is
permanent; a datatype cannot be changed after being named. Named datatypes
are created from in-memory datatypes using the H5T_COMMIT routine.

An opaque datatype is a mechanism for describing data which cannot be
otherwise described by HDF5. The only properties associated with opaque
typesarethesizein bytesand an ASCI| tag string. See “ Opaque Datatypes’ on
page 125 for additional details.

An enumeration datatype is a one-to-one mapping between a set of symbols
and an ordered set of integer values. The symbols are passed between IDL and
the underlying HDF5 library as character strings. All the valuesfor a particular
enumeration datatype are of the same integer type. See “ Enumeration
Datatypes’ on page 127 for additional details.

A variable length array datatype is a sequence of existing datatypes (atomic,
variable length, or compound) which are not fixed in length from one dataset
location to another. See “Variable Length Array Datatypes’ on page 129 for
additional details.
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Compound Datatypes

HDF5 compound datatypes can be compared to C structures, Fortran structures, or
SQL records. Compound datatypes can be nested; there is no limitation to the
complexity of acompound datatype. Each member of a compound datatype must
have a descriptive name, which is the key used to uniquely identify the member
within the compound datatype.

Use one of the HST_COMPOUND_CREATE or H5T_IDL_CREATE routinesto
create compound datatypes. Use the following routines to work with compound
datatypes:

« H5T_GET_MEMBER_CLASS
« H5T_GET_MEMBER_INDEX
« H5T_GET_MEMBER_NAME
« H5T_GET_MEMBER_OFFSET
« H5T _GET _MEMBER TYPE

« H5T_GET _MEMBER VALUE
« H5T_GET_NMEMBERS

Example

See H5F_CREATE for an extensive example using compound datatypes.
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Opaque Datatypes

An opaque datatype contains a series of bytes. It always contains a single element,
regardless of the length of the series of bytesit contains.

When an IDL variable is written to a dataset or attribute defined as an opague
datatype, it iswritten as a string of bytes with no demarcation. When datain a opague
datatypeisread into an IDL variable, it is returned as byte array. Use the FIX routine
to convert the returned byte array to the appropriate IDL data type.

Usethe H5T_IDL_CREATE routine with the OPAQUE keyword to create opagque
datatypes. To create an opague array, use an opagque datatype with the
H5T_ARRAY_CREATE routine. A single string tag can be assigned to an opaque
datatypeto provide auxiliary information about what is contained therein. Create tags
using the H5T_SET_TAG routine; retrieve tags using the H5T_GET_TAG routine.
HDF5 limits the length of the tag to 255 characters.

Example
The following example creates an opaque datatype and stores within it a 20-element
integer array.

Create a file to hold the data
file = "h5_test. h5'
fid = HGF_CREATE(fil e)

Create sone data
data = | NDGEN( 20)

Create an opaque dat at ype
dt = H5T_| DL_CREATE(data, / OPAQUE)

Create a single elenment dataspace
ds = H5S CREATE_SI MPLE( 1)

Create and wite the dataset
d = H5D_CREATE(fid, 'dataset', dt, ds)
H5D WRI TE, d, data

Close the file
H5F_CLOSE, fid

Reopen file for reading
fid = HoF_OPEN(fil e)

Read in the data
d = H5D OPEN(fid, 'dataset')
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result = H5D READ(d)

; Close the file
H5F_CLOSE, fid

HELP, result
IDL prints:
RESULT BYTE = Array[ 40]

Note that the result is a 40-element byte array, since each integer requires two bytes.

Opaque Datatypes IDL Scientific Data Formats
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Enumeration Datatypes

An enumeration datatype consists of a set of (Name, Value) pairs, where:

* Nameisascalar string that is unique within the datatype (a given name string
can only be associated with a single value)

¢ Valueisascaar integer that is unique within the datatype

Note
Name/value pairs must be assigned to the datatype before it is used to create a
dataset. The dataset stores the state of the datatype at the time the dataset is created;
additional changes to the datatype will not be reflected in the dataset.

Create the enumeration datatype using the H5T_ENUM_CREATE function. Once
you have created an enumeration datatype:

e usetheH5T ENUM_INSERT procedure to associate a single name/value pair

with the datatype

e usetheH5T _ENUM_VALUEOF function to retrieve the value associated with
asingle name

e usethe H5T_ENUM_NAMEOF function to retrieve the name associated with
asingle value

These routines replicate the facilities provided by the underlying HDF5 library,
which deals only with single name/value pairs. To make it easier to read and write
entire enumerated lists, IDL provides two helper routines at package the name/value
pairsin arraysof IDL IDL_H5 ENUM structures, which have the following
definition:

{IDL_H5_ENUM NAME:'', VALUE: 0}
Theroutines are:

e H5T_ENUM_SET DATA associates multiple name/value pairs with an
enumeration datatype in a single operation. Data can be provided either asa
string array of names and an integer array of values or as asingle array of
IDL_H5 ENUM structures.

e H5T_ENUM_GET_DATA retrieves multiple name/value pairs from an
enumeration datatype in a single operation. Data are returned in an array of
IDL_H5 ENUM structures.

TheH5T_ENUM_VALUES TO _NAMES function is a helper routine that lets you
retrieve the names associated with an array of valuesin a single operation.
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The following routines may a so be useful when working with enumeration datatypes:

H5T_GET_MEMBER_INDEX, H5T_GET_MEMBER_NAME,
H5T_GET_MEMBER_VALUE

Example

The following example creates an enumeration datatype and savesit to afile. The
example then reopens the file and reads the data, printing the names.

; Create a file to hold the data
file = 'h5_test.h5'
fid = HBF_CREATE(fil e)

Create arrays to serve as nane/value pairs
nanes = ['dog', 'pony', 'turtle', '
val ues = | NDGEN(5) +1

emu', 'wldebeest']

; Create the enuneration datatype
dt = H5T_ENUM CREATE()

; Associate the nane/value pairs with the datatype
H5T_ENUM SET_DATA, dt, nanes, val ues

; Create a dataspace, then create and wite the dataset
ds = H5S CREATE_SI MPLE(N_ELEMENTS( val ues))

d = H5D _CREATE(fid, 'dataset', dt, ds)

H5D WRI TE, d, val ues

: Close the file
H5F CLCSE, fid

Reopen file for reading
fid = HGF_OPEN(fil €)

: Read in the data

d = H5D OPEN(fid, 'dataset')
dt = H5D GET_TYPE(d)

result = H5D_READ(d)

; Cose the file
H5F_CLOSE, fid

; Print the value associated with the nane "pony"
PRI NT, H5T_ENUM VALUEOR(dt, 'pony')

; Print all the nane strings
PRI NT, H5T_ENUM VALUES TO NAMES(dt, result)
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Variable Length Array Datatypes

HDF5 provides support for variable length arrays, but IDL itself does not. Asaresult,
in order to store datain an HDF5 variable length array you must:

1

© N o o

9.
Note

Create a series of vectors of datain IDL, each with a potentially different
length. All vectors must be of the same data type.

Store a pointer to each data vector in the PDATA field of an IDL_H5 VLEN
structure. The IDL_H5 VLEN structure is defined as follows:

{ IDL_H5_VLEN, pdata: PTR NEW) }

Create an array of IDL_H5_VLEN structures that will be stored as an HDF5
variable length array.

TheIDL_H5 VLEN structure is defined as follows:
{ IDL_H5_VLEN, pdata: PTR_ NEW) }
Create a base HDF5 datatype from one of the data vectors.
Create an HDF5 variable length datatype from the base datatype.
Create an HDF5 dataspace of the appropriate size.
Create an HDF5 dataset.
Writethe array of IDL_H5 VLEN structures to the HDF5 dataset.

IDL string arrays are a specia case: see “ Variable Length String Arrays’ on
page 131 for details.

Creating avariable length array datatype is atwo-step process. First, you must create
abase datatype using the H5T_IDL_CREATE function; all datain the variable length
array must be of this datatype. Second, you create a variable length array datatype
using the base datatype as an input to the H5T_VLEN_CREATE function.

Note

No explicit sizeis provided to the HST_VLEN_CREATE function; sizes are
determined as needed by the data being written.

Example: Writing a Variable Length Array

; Create a file to hold the data
file = "h5_test. h5'
fid = HGF_CREATE(fil e)
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Create three vectors containing integer data
| NDGEN( 2)
| NDGEN( 3)

a
b
c 3

; Create an array of three IDL_H5_VLEN structures
sArray = REPLI CATE({|DL_H5_VLEN}, 3)

Popul ate the IDL_H5_VLEN structures with pointers to
; the three data vectors

sArray[ 0] . pdata = PTR_NEW a)
sArray[ 1] . pdata = PTR_NEW b)
SArray[ 2] .pdata = PTR_NEWc)

Create a dataype based on one of the data vectors
dt1 = H5T_I DL_CREATE(a)

; Create a variable |l ength datatype based on the previously-
; Created datatype
dt = H5T_VLEN CREATE(dt 1)

; Create a dataspace
ds = H5S_CREATE_SI MPLE(N_ELEMENTS(sArray))

;. Create the dataset
d = H5D _CREATE(fi d, ' dataset', dt, ds)

; Wite the array of structures to the dataset
H5D WRI TE, d, sArray

Examples: Reading a Variable Length Array

Using the HSD_READ function to read data written as a variable length array creates
an array of IDL_H5_VLEN structures. The following examples show how to refer to
individual data elements of various HDF5 datatypes

Atomic HDF5 Datatypes

To read and access data stored in variable length arrays of atomic HDF5 datatypes,
simply dereference the pointer stored in the PDATA field of the appropriate
IDL_H5 VLEN structure. For example, to retrieve the variable b from the data
written in the above example:

data = H5D _READ( d)
b = *data[ 1] . pdata
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Compound HDF5 Datatypes

If you have a variable length array of compound datatypes, thetag t ag of thejth
structure of the it element of the variable length array would be accessed as follows:

data = H5D READ( d)
a = (*data[i].pdata)[j].tag

Variable Length Arrays of Variable Length Arrays

If you have avariable length array of variable length arrays of integers, the Kth integer

of thej" element of avariable length array stored in the i element of avariable
length array would be accessed as follows:

data = H5D_READ( d)
a = (*(*data[i].pdata)[]j]. pdata)][Kk]

Compound Datatypes Containing Variable Length Arrays

If you have a compound datatype containing a variable length array, the K data
element of thejth variable length array in the ith compound datatype would be
accessed as follows:

data = H5D _READ( d)
a = (*data[i].vl_array[j].pdata)[Kk]

Variable Length String Arrays

Because the data vectors referenced by the pointers stored in the PDATA field of the
IDL_H5 VLEN structure must al have the same type and dimension, strings are
handled as vectors of individual characters rather than as atomic units. This means
that each element in a string array must be assigned to an individual IDL_H5 VLEN
structure:

str = ['"dog', 'dragon', 'duck']

sArray = REPLI CATE({IDL_H5_VLEN}, 3)

sArray[0] . pdata = ptr_new(str[0])

sArray[ 1] . pdata = ptr_new(str[1])

sArray[2].pdata = ptr_new(str[2])
UsetheH5T_STR _TO_VLEN function to assist in converting between an IDL string
array and an HDF5 variable length string array. The following achieves the same
result as the above five lines:

str = ['dog', 'dragon', 'duck']
sArray = HS5T_STR TO VLEN(str)
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Similarly, if you have an HDF5 variable length array containing string data, use the
H5T_VLEN_TO_STR function to access the string data:

data = H5D_READ( d)
str = H5T_VLEN TO STR(dat a)

Variable Length Array Datatypes IDL Scientific Data Formats
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Example: Reading an Image

The following example opens up the hdf 5_t est . h5 file and reads in a sample
image. It is assumed that the user already knows the dataset name, either from using
h5dunp, or the H5G_GET_MEMBER_NAME function.

PRO ex_read_hdf5

; Open the HDF5 file.

file = FILEPATH(' hdf5_test.h5', $
SUBDI RECTORY=[ ' exanmpl es', 'data'])

file_id = HGF_OPEN(fil e)

; Open the inmage dataset within the file.

; This is located within the /inmages group.

; W could al so have used H5G OPEN to open up the group first.
dataset _idl = H5D OPEN(file_id, '/inmages/Eskinm')

Read in the actual inmage data.
i mmge = H5D_READ( dat aset _i d1)

; Open up the dataspace associated with the Eskinp inmage.
dat aspace_i d = H5D GET_SPACE(dat aset _i d1)

Retrieve the dinensions so we can set the w ndow si ze.
di nensions = H5S_GET_SI MPLE_EXTENT_DI M5( dat aspace_i d)

; Now open and read the color palette associated with

; this imge.

dataset _id2 = H5D OPEN(file_id, '/images/Eskino_palette')
pal ette = H5D READ( dat aset _i d2)

; Close all our identifiers so we don't |eak resources.
H5S_CLOSE, dataspace_id

H5D CLOSE, dataset idl

H5D CLOSE, dataset id2

H5F_CLOSE, file_id

; Display the data.

DEVI CE, DECOVPOSED=0

W NDOW XSl ZE=di mensi ons[ 0], YSI ZE=di nensi ons[ 1]

TVLCT, palette[O,*], palette[l,*], palette[2,*]

; Use /ORDER since the image is stored top-to-bottom
TV, image, /ORDER

END
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Example: Reading a Subselection

The following example reads only a portion of the previous image, using the
dataspace keywords to H5D_READ.

PRO ex_read_hdf 5_sel ect

; Open the HDF5 file.

file = FILEPATH(' hdf5_test.h5, $
SUBDI RECTORY=[ ' exanpl es', 'data'])

file_id = HoF_OPEN(fil e)

; Open the image dataset within the file.
dataset _idl = H5D OPEN(file_id, '/inages/Eskinm')

Open up the dataspace associated with the Eskino inmage.
dat aspace_id = H5D_GET_SPACE(dat aset _i d1)

; Now choose our hyperslab. W will pick out only the central
; portion of the inmage.
start = [100, 100]
count = [200, 200]
; Be sure to use /RESET to turn off all other
; selected el enents.
H5S SELECT_HYPERSLAB, dataspace_id, start, count, $
STRIDE=[ 2, 2], /RESET

; Create a sinple dataspace to hold the result. If we

; didn't supply

; the nenory dataspace, then the result would be the sane size
; as the inmage dataspace, with zeroes everywhere except our

; hyperslab sel ection.

menory_space_id = H5S_CREATE_SI MPLE( count)

; Read in the actual inmage data.
i mge = H5D_READ(dat aset _i dl, FILE_SPACE=dat aspace_id, $
MEMORY_SPACE=nenory_space_i d)

; Now open and read the color palette associated with
this i mage.

dataset _id2 = H5D OPEN(file_id, '/images/Eskino_palette')

pal ette = H5D _READ( dat aset _i d2)

; Close all our identifiers so we don't | eak resources.
H5S CLOSE, nenory_space_id

H5S CLOSE, dataspace_id

H5D CLOSE, dataset _idl
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H5D CLOSE, dataset _id2
H5F_CLOSE, file_id

Di spl ay the data.
DEVI CE, DECOMPOSED=0
W NDOW XSl ZE=count [ 0], YSI ZE=count [ 1]
TVLCT, palette[O,*], palette[l,*], palette[2,*]

We need to use /ORDER since the image is stored
top-to-bottom
TV, image, /ORDER

)

END
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Example: Creating a Data File

The following exampl e creates asimple HDF5 data file with asingle sample data set.

Thefileis created in the current working directory.
PRO ex_create_hdf5

file = filepath('hdf5_out.h5")
fid = HoF_CREATE(fil e)

create data
data = hanni ng(100, 150)

i, get data type and space, needed to create the dataset

datatype_id = H5T_| DL_CREATE( dat a)

dat aspace_i d = H5S_CREATE_SI MPLE( si ze(dat a, / DI MENSI ONS) )

;; Create dataset in the output file

dataset _id = H5D _CREATE(fid, $

' Sampl e data', datatype_id, dat aspace_i d)

;o wite data to dataset
H5D WRI TE, dat aset _i d, data

;; close all open identifiers
H5D_CLOSE, dat aset _i d
H5S_CLOSE, dat aspace_i d
H5T_CLCSE, dat at ype_i d

H5F _CLOSE, fid

END

Example: Creating a Data File
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Example: Reading Partial Datasets

To read a portion of acompound dataset or attribute, create a datatype that matches
only the elements you wish to retrieve, and specify that datatype as the second
argument to the H5D_READ function. The following example creates asimple
HDF5 datafilein the current directory, then opens the file and reads a portion of the
data.

; Create sanple data in an array of structures with two fields
struct = {time:0.0, data:intarr(40)}

r = REPLI CATE(struct, 20)

r.tinme = RANDOMJ( seed, 20) * 1000

r.data = | NDGEN( 40, 20)

;. Create a file

file = 'h5 test. hb'

fid = HGF_CREATE(fil e)

; Create a datatype based on a single elenent of the arrary
dt = H5T_I DL_CREATE(struct)

; Create a 20 el ement dataspace

ds = H5S CREATE_SI MPLE(N_ELEMENTS(r))
;. Create and wite the dataset

d = H5D _CREATE(fid, 'dataset', dt, ds)
HSD WRITE, d, r

; Cose the file

H5F CLOSE, fid

; Open the file for reading

fid = H5F_OPEN(fil e)

; Open the dataset

d = H5D OPEN(fid, 'dataset')

; Define the data we want to read fromthe dataset
struct = {data:intarr(40)}

; Create datatype denoting the portion to be read

dt = H5T_I DL_CREATE(struct)

; Read only the data that matches our datatype. The

; returned value will be a 20 el enent structure with only
; one tag, 'DATA'. Each el enment of which will be a [40]
; element integer array

result = H5D READ(d, dt)

H5F_CLOSE, fid
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Alphabetical Listing of HDF5 Routines

H5_CLOSE
H5_CREATE
H5_GET_LIBVERSION
H5_OPEN

H5_PARSE

H5A_CLOSE
H5A_CREATE
H5A_DELETE
H5A_GET_NAME
H5A_GET_NUM_ATTRS
H5A_GET_SPACE
H5A_GET_TYPE
H5A_OPEN_IDX
H5A_OPEN_NAME
H5A_READ
H5A_WRITE
H5D_CLOSE
H5D_CREATE
H5D_EXTEND
H5D_GET_SPACE
H5D_GET_STORAGE_SIZE
H5D_GET_TYPE
H5D_OPEN

H5D_READ
H5D_WRITE
H5F_CLOSE
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H5F_CREATE
H5F IS HDF5

H5F_OPEN

H5G_CLOSE

H5G_CREATE
H5G_GET_COMMENT
H5G_GET_LINKVAL
H5G_GET_MEMBER_NAME
H5G_GET_NMEMBERS
H5G_GET_NUM_OBJS
H5G_GET_OBJ NAME_BY_IDX
H5G_GET_OBJINFO
H5G_LINK

H5G_MOVE

H5G_OPEN
H5G_SET_COMMENT
H5G_UNLINK
H5I_GET_FILE_ID
H5I_GET_TYPE
H5R_CREATE
H5R_DEREFERENCE
H5R_GET_OBJECT TYPE
H5R_GET_REGION
H5S_CLOSE

H5S_COPY
H5S_CREATE_SCALAR

H5S CREATE_SIMPLE
H5S GET_SELECT BOUNDS
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H5S GET_SELECT_ELEM_NPOINTS
H5S GET_SELECT_ELEM_POINTLIST
H5S GET_SELECT HYPER_BLOCKLIST
H5S GET_SELECT_HYPER_NBLOCKS
H5S GET_SELECT_NPOINTS

H5S GET_SIMPLE_EXTENT DIMS
H5S GET_SIMPLE_EXTENT_NDIMS
H5S GET_SIMPLE_EXTENT_NPOINTS
H5S GET_SIMPLE_EXTENT_TYPE
H5S IS SIMPLE

H5S OFFSET_SIMPLE

H5S SELECT ALL

H5S SELECT ELEMENTS
H5S_SELECT HYPERSLAB
H5S_SELECT _NONE

H5S_SELECT VALID

H5S SET_EXTENT _NONE

H5S SET_EXTENT_SIMPLE
H5T_ARRAY CREATE

H5T_CLOSE

H5T_COMMIT

H5T_COMMITTED
H5T_COMPOUND_CREATE

H5T_COPY

H5T_ENUM_CREATE
H5T_ENUM_GET_DATA
H5T_ENUM_INSERT
H5T_ENUM_NAMEOF

Alphabetical Listing of HDF5 Routines
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H5T_ENUM_SET_DATA
H5T_ENUM_VALUEOF
H5T_ENUM_VALUES TO_NAMES
H5T_EQUAL
H5T_GET_ARRAY_DIMS
H5T_GET_ARRAY_NDIMS
H5T_GET_CLASS
H5T_GET_CSET
H5T_GET_EBIAS
H5T_GET_FIELDS
H5T_GET_INPAD
H5T_GET_MEMBER_CLASS
H5T_GET_MEMBER_INDEX
H5T_GET_MEMBER_NAME
H5T_GET_MEMBER_OFFSET
H5T_GET_MEMBER_TYPE
H5T_GET_MEMBER_VALUE
H5T_GET_NMEMBERS
H5T_GET_NORM
H5T_GET_OFFSET
H5T_GET_ORDER
H5T_GET_PAD
H5T_GET_PRECISION
H5T_GET_SIGN
H5T_GET_SIZE
H5T_GET_STRPAD
H5T_GET_SUPER
H5T_GET_TAG
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H5T_IDL_CREATE
H5T_IDLTYPE

H5T_INSERT
H5T_MEMTYPE

H5T_OPEN
H5T_REFERENCE_CREATE
H5T_SET_TAG
H5T_STR_TO_VLEN
H5T_VLEN_CREATE

H5T _VLEN_TO_STR
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H5 CLOSE

The H5_CLOSE procedure flushes all datato disk, closes file identifiers, and cleans
up memory. Thisroutine closes IDL’s link to its HDF5 libraries. This procedure is
used automatically by IDL when RESET_SESSION isissued, but it may also be
called if the user desiresto free all HDF5 resources.

Syntax
H5_CLOSE

Arguments
None

Keywords

None

Version History

5.6 Introduced

See Also

H5 OPEN
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H5 CREATE

The H5_CREATE function creates and closes a new HDF5 file. Thisisasimplified
routine that encapsulates some of the routines listed in the following sections.
Dataspaces are all defined as the full extent of the data, and datatypes are created
automatically based on the type of the data.

There aretwo primary scenariosfor the use of H5_CREATE. Thefirstisanew HDF5
file being created from structures created in IDL. The second is an HDF5 file being
read using H5_PARSE modifications that are made to the structure with the resulting
structure being written to anew file.

Note
Passing the output structure of H5_PARSE to H5_CREATE may not always

completely reproduce the origina file. Types of things that are not handled by these
routines include: references, user-defined datatypes, and the order of itemsin the
file. Additionally, dataset chunking is not supported and thus operations that require
chunking are also not supported, for example: dataset extensibility and
compression.

Syntax
H5 CREATE, Filename, Sructure
Arguments
Filename

The full path name of thefile to create. If the file existsit will be overwritten.

Structure

AnIDL structure variable (such as one that could be from H5_PARSE) that conforms
to the following:
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To create an HDF5 Group the following tags can be used:

Field Description
_NAME String: Object name
_TYPE (required) String: "GROUP" (case insensitive)
_COMMENT String: Any user defined string
STRUCTURES Any number of additional structures
describing datasets, attributes, groups, or
links contained with this group

Table 3-2: H5_CREATE Group Structure Tags

Note
To create atop level group in the filethe NAME field must be defined asthe single
character /, anull string, or left undefined, otherwise a group underneath the top
level group will be created.

To create an HDF5 Dataset the following tags can be used:

Field Description

_NAME String: Object name

_TYPE (required) String: "DATASET" (case insensitive)

_DATA (required) Any IDL variable (except HDF5
references) accepted by H5D WRITE

STRUCTURES Any number of additional structures
describing attributes contained with this
dataset

Table 3-3: H5_CREATE Dataset Structure Tags
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To create an HDF5 Datatype the following tags can be used:

Field Description

_NAME String: Object name

_TYPE (required) String: "DATATYPE" (case insensitive)

_DATA (required) Any IDL variable (except HDF5
references)

STRUCTURE Any number of additional structures
describing attributes contained within
this datatype or describing the individual
elements of a compound datatype.

Table 3-4: H5_CREATE Datatype Structure Tags

Note
When creating a DATATY PE structure the _DATA tag is required. However, the
structure returned from H5_PARSE can a'so be used and a proper datatype will be
created without the _DATA tag aslong asthe DATATYPE, STORAGESIZE, and
_SIGN tags returned areintact. If acompound datatype is being created, and the
_DATA tag is not present, the additional structures define the fields of the datatype
and the _STORAGESIZE and _SIGN tags are ignored.

To create an HDF5 Attribute the following tags can be used:

Field Description
_NAME String: Object name
_TYPE (required) String: "ATTRIBUTE" (case insensitive)
_DATA (required) Any IDL variable (except HDF5
references) accepted by HSA_WRITE

Table 3-5: H5_CREATE Attribute Structure Tags

Note
Note: The ATTRIBUTE structure must be contained within at GROUP or
DATASET structure, it cannot be atop level structure.
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To create an HDF5 Link the following tags can be used:

Field Description

_NAME String: Object name

_TYPE (required) String: "LINK" (case insensitive)

_DATA (required) (required)String: The name (with path
information) of the object to which the
link will point

_LINK_TYPE String: "SOFT" or "HARD" (case
insengitive). If not supplied asoft link is
created by default

Table 3-6: H5_CREATE Link Structure Tags

Note
The _DATA field must contain the full path information, from the top level group,
to the object to which the link will point while_NAME contains the name that will
appear in the group in which the link structure exists. For example:

{ _NAME : "Link1", _TYPE: "LINK', _DATA: "/G oupl/ MDataset"}

Note
If the_NAME field is not supplied then the name of the structure tag will be used.
Additional tags may exist in the structure(s) but will be ignored.

Keywords
None
Examples

Asmentioned, there are two primary use casesfor H5_CREATE. These are shownin
the following example cases.

In thefirst case, anew HDF5 file is created from structures created in IDL. For
example: to create an HDF5 file containing a single data set with a pal ette attached as
an attribute the following could code could be used:

grey_scal e = byt e(bi ndgen(256) ##(bytarr(3)+1b))
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= {_TYPE: 'Attribute', _DATA grey_scal e}

= {_NAME: ' Hanning', _TYPE:'Dataset', $
_DATA: hanni ng( 100, 200), PALETTE: pal ett e}

H5_CREATE, 'nyfile.h5', dataset

In the second case an HDF5 fileisread using H5 PARSE, modifications are made to
the structure and the resulting structure is written to anew file. For example, to
change the paette in the example file created above so that the colors are reversed:

result = H5_PARSE(' nyfile.h5 , /READ _DATA)

newpal ette = reverse(result. hanning. palette. _data, 2)
resul t. hanni ng. pal ette. _data = newpal ette

H5_CREATE, 'nyNEWile.h5' , result

pal ette
dat aset

Version History

6.2 I ntroduced

See Also

H5 PARSE, H5A_WRITE, H5D_WRITE
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H5 GET LIBVERSION

TheH5 _GET_LIBVERSION function returns the current version of the HDF5
library used by IDL.

Syntax
Result =H5 GET_LIBVERSION()

Return Value
Returns a string in the form of ‘maj.min.rel’, where maj is the major number, minis
the minor number, and rel is the release number. An example would be * 1.4.3’,
representing HDF5 version 1.4.3.

Arguments
None

Keywords

None

Version History

5.6 I ntroduced

See Also

H5_OPEN
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H5_OPEN

The H5_OPEN procedure initializes IDL's HDF5 library. This procedure is issued
automatically by IDL when one of IDL's HDF5 routines is used.

Note
Thisroutineis provided for diagnostic purposes only. You do not need to use this
routine while working with IDL’s HDF5 routines.

Syntax
H5 OPEN
Arguments
None
Keywords
None

Version History

5.6 I ntroduced

See Also

H5_CLOSE, H5_GET_LIBVERSION
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H5 PARSE

The H5_PARSE function recursively descends through an HDF5 file or group and
creates an DL structure containing object information and data.

Note
Thisfunction is not part of the standard HDF5 interface, but is provided as a
programming convenience.

Two structure fields were added in IDL 6.1. If an H5_PARSE structure from IDL
6.0 isrestored the/RELAXED_STRUCTURE_ASSIGNMENT keyword should be
used to prevent backward incompatibility.

Syntax

Result = H5_PARSE (File[, /READ_DATA])
or

Result = H5_PARSE (Loc_id, Name [, FILE=string] [, PATH=string]
[,/READ_DATA] [, /'SHOW_HARDLINKYS])

Return Value

The Result isan IDL structure containing the parsed file or group. The fields within
each structure in Result depend upon the object type.
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Structure Fields Common to All Object Types

Field Description
_NAME Object name, or thefilename if at the top
level
_ICONTYPE Name of associated icon, used by
H5 BROWSER
_TYPE Object type, such as GROUP, DATASET,

DATATYPE, ATTRIBUTE, or LINK

Table 3-7: Structure Fields Common to All Object Types

Additional Fields for Groups, Datasets, and Named Datatypes

Field Description
_FILE The filename to which the object belongs
_PATH Full path to the group, dataset, or

datatype within thefile

Table 3-8: Additional Fields for Groups, Datasets, and Named Datatypes

Additional Fields for Groups

Field

Description

_COMMENT

Comment string

Table 3-9: Additional Fields for Groups

Additional Fields for Datasets, Attributes, and Named Datatypes

Field Description
_DATATYPE Datatype class, such asH5T INTEGER
_STORAGESIZE Size of each value in bytes

Table 3-10: Additional Fields for Datasets, Attributes,
and Named Datatypes

H5_PARSE
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Field

Description

_PRECISION

Precision of each valuein bits

_SIGN

For integers, either *signed’ or
‘unsigned’; otherwise anull string

Table 3-10: Additional Fields for Datasets, Attributes,
and Named Datatypes (Continued)

Additional Fields for Datasets and Attributes

Field Description
_DATA Data values stored in the object
_NDIMENSIONS Number of dimensionsin the dataspace
_DIMENSIONS List of dataspace dimensions
_NELEMENTS Total number of elementsin the
dataspace
_HARDLINK Full path to the object being linked to. If

thisisnot anull string then the current
object isactually ahard link to the object
denoted by this string.

Table 3-11: Additional Fields for Datasets and Attributes

Additional Fields for Links

Field

Description

_LINKTYPE

If the SHOW_HARDLINKS keyword is
set then thisfield will be added to links
and will contain the value ‘HARD’ . Soft
links will not have this field added.

Table 3-12: Additional Fields Links

Groups, datasets, datatypes, and attributes will be stored as substructures within
Result. The tag names for these substructures are constructed from the actual object
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name by converting all non-al phanumeric characters to underscores, and converting
all charactersto uppercase. If atag name already exists (for example a datatype and
an attribute have the same name) then an appropriate suffix is appended on to the end
of thetag name, suchas”"_ATTR" for attribute, and so on.

If atag name already exists within the same dataset then the suffix that is appended
on to the end of the tag name will consist of _X where X startswith 1 and increments

as needed.
Arguments
File
A string giving the name of the file to parse.
Loc id
Aninteger giving the file or group identifier to access.
Name

A string giving the name of the group, dataset, or datatype within Loc_id to parse.
Keywords

FILE

Set this optional keyword to a string giving the filename associated with the Loc_id.
This keyword is used for filling in the _FILE field within the returned structure, and
is not required. The FILE keyword isignored if the File argument is provided.

PATH

Set this optional keyword to a string giving the full path associated with the Loc _id.
This keyword is used for filling in the _PATH field within the returned structure, and
isnot required. The PATH keyword isignored if the File argument is provided.

READ_DATA

If this keyword is set, then all data from datasetsisread in and stored in the returned
structure. If READ_DATA is not provided then the DATA field for datasets will be
set to the string * <unread>’.
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Note
For attribute objects al datais automatically read and stored in the structure.

SHOW_HARDLINKS

If thiskeyword is set, then hardlinks will appear asaLINK structure. The defaultisto
treat hardlinks as copies of the object pointed to.

Note
Because there is no distinguishable difference between ahard link and the object to

which the link points, the first object encountered in the fileis taken to be the object
and any subseguent apparent copies of the object are taken to be links. This may be
different than the actual order in thefile.

Example

The following example shows how to parse afile, and then prints out the parsed
structure.

File = FILEPATH(' hdf 5_test.h5', SUBD R=['exanples','data'])
Result = H5_PARSE(Fil e)
hel p, Result, /STRUCTURE

When the above commands are entered, IDL prints:
** Structure <5f24468>, 13 tags, |ength=6872, data | ength=6664,

refs=1:
_NAME STRI NG "D\ RSI\idl 63\ exanpl es\ dat a\ hdf 5_t est . h5'
_| CONTYPE STRI NG ' hdf'
_TYPE STRI NG ' GROUP
_FILE STRI NG "D:\RSI\idl 63\ exanpl es\ dat a\ hdf 5_t est. h5'
_PATH STRI NG "
_ COMMENT STRI NG
_2D I NT_ARRAY  STRUCT -> <Anonynmous> Array[ 1]
A NOTE STRUCT -> <Anonynous> Array|[ 1]
SL_TO 3D _| NT_ARRAY
STRUCT -> <Anonynous> Array[ 1]
ARRAYS STRUCT -> <Anonynmous> Array[ 1]
DATATYPES STRUCT -> <Anonynmous> Array[ 1]
I MAGES STRUCT -> <Anonynmous> Array[ 1]
LI NKS STRUCT -> <Anonynous> Array|[ 1]

Now print out the structure of a dataset within the “Images’ group:
hel p, Result.inages. eski no, /STRUCTURE
IDL prints:
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** Structure <16f1ca0>, 20 tags, |ength=840, data | ength=802,
refs=2:

_NAME STRI NG " Eski no'
_| CONTYPE STRI NG " binary’
_TYPE STRI NG ' DATASET'
_FILE STRI NG
' D:\ RSI\ debug\ exanpl es\ dat a\ hdf 5_t est . h5'
_PATH STRI NG '"/i mages'
_DATA STRI NG ' <unr ead>'
_NDI MENSI ONS LONG 2
_DI MENSI ONS ULONGG4  Array[ 2]
_NELEMENTS ULONGG4 389400
_DATATYPE STRI NG ' H5T_| NTEGER
_STORAGESI ZE ULONG 1
_PRECI SION LONG 8
_SIGN STRI NG "unsi gned'
CLASS STRUCT -> <Anonynous> Array[ 1]
| MAGE_VERSI ON  STRUCT -> <Anonynous> Array[ 1]
| MAGE_SUBCLASS STRUCT -> <Anonynmous> Array[ 1]
I MAGE_ COL ORMODEL
STRUCT -> <Anonynmous> Array[ 1]
I MAGE_M NVAXRANGE
STRUCT -> <Anonynous> Array[ 1]
| MAGE_TRANSPARENCY
STRUCT -> <Anonynmous> Array[ 1]
PALETTE STRUCT -> <Anonynmous> Array[ 1]
Version History
5.6 Introduced
6.2 Added HARDLINK and _LINKTY PE structure fields.
See Also
H5 BROWSER

H5_PARSE
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H5A_ CLOSE

The H5A _CL OSE procedure closes the specified attribute and rel eases resources
used by it. After thisroutineis used, the attribute’s identifier is no longer available
until the H5A_OPEN routines are used again to specify that attribute. Further use of
the attribute identifier isillegal.

Syntax
H5A_CLOSE, Attribute_id

Arguments

Attribute_id

An integer representing the attribute's identifier to be closed.

Keywords

None

Version History

5.6 Introduced

See Also

H5A_OPEN_NAME, H5A_OPEN_IDX

IDL Scientific Data Formats H5A CLOSE
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H5A_CREATE
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The H5A_CREATE function creates a dataset as an attribute of another group or
dataset.

Note
Attributes are intended to be small objects with a maximum size of 16 kilobytes,
data sizes greater than thislimit will cause the attribute creation to fail. A large
dataset intended as meta data for another dataset can be stored as an additional
dataset. An attribute can then be attached to the original dataset as an object
reference pointer to the desired supplemental dataset.

Syntax

Result = H5A_CREATE(Loc id, Name, Datatype id, Dataspace id)
Return Value

The Result gives the attribute identifier number. This identifier should be released
with the H5A_CL OSE procedure.

Arguments
Loc_id

An integer giving the identifier of the group, dataset, or named datatype to which the
attribute will be attached

Name
A string giving the name of the attribute to create.
Datatype_id

An integer giving the datatype identifier of the new attribute.
Dataspace_id

An integer giving the dataspace identifier of the new attribute.

H5A CREATE IDL Scientific Data Formats
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Keywords
None
Example
See the example under H5_CREATE.

Version History

159

6.2 Introduced

See Also

H5A_CLOSE, H5S CREATE_SIMPLE, H5T_IDL_CREATE

IDL Scientific Data Formats
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H5A_DELETE

The H5A_DELETE procedure removes the attribute specified by its name from a
dataset, group, or named datatype.

Note
This function requires that all attributes be closed on the specified abject and will
close any attributes currently open.

Syntax
H5A_DELETE, Loc_id, Name
Arguments
Loc_id

An integer giving the identifier of the group, dataset, or named datatype from which
the attribute will be deleted.

Name

A string giving the name of the attribute to delete.
Keywords

None
Example

See the example under H5F_CREATE.

Version History

6.2 Introduced

See Also

H5A_CREATE

H5A DELETE IDL Scientific Data Formats
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H5A_GET NAME

The H5A_GET_NAME function retrieves an attribute name given the attribute
identifier number.

Syntax

Result = H5A_GET_NAME(Attribute_id)
Return Value

Returns a string containing the attribute name.
Arguments

Attribute_id

An integer representing the attribute’s identifier to be queried.
Keywords
None

Version History

5.6 I ntroduced

See Also

H5A_GET_SPACE, H5A_GET_TYPE

IDL Scientific Data Formats H5A GET_NAME
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H5A_ GET _NUM_ATTRS

TheH5A_GET_NUM_ATTRS function returns the number of attributes attached to a
group, dataset, or a named datatype.

Syntax
Result = HS5A_GET_NUM_ATTRS(Loc _id)
Return Value
Returns the number of attributes.
Arguments
Loc id

Aninteger representing the identifier of the group, dataset, or named datatype to
query.

Keywords

None

Version History

5.6 I ntroduced

See Also

H5A_OPEN_IDX

H5A GET_NUM_ATTRS IDL Scientific Data Formats
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H5A_ GET SPACE

The H5A_GET_SPACE function returns the identifier number of a copy of the
dataspace for an attribute.

Syntax
Result = H5A_GET_SPACE(Attribute_id)
Return Value

Returns the dataspace’s identifier. Thisidentifier can be released with the
H5S CLOSE.

Arguments

Attribute_id

An integer representing the attribute’s identifier to be queried.
Keywords
None

Version History

5.6 Introduced

See Also

H5A_GET_NAME, H5A_GET_TYPE, H5S_CLOSE

IDL Scientific Data Formats H5A GET_SPACE
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H5A GET TYPE

The H5A_GET_TY PE function returns the identifier number of a copy of the
datatype for an attribute.

Syntax
Result = HS5A_GET_TY PE(Attribute_id)
Return Value

Returns the datatype identifier. Thisidentifier should be released with the
H5T_CLOSE.

Arguments

Attribute_id

An integer representing the attribute identifier to be queried.
Keywords
None

Version History

5.6 I ntroduced

See Also

H5A_GET_SPACE, HSA_GET_NAME, H5T_CLOSE

H5A GET_TYPE IDL Scientific Data Formats



Chapter 3: Hierarchical Data Format - HDF5 165

H5A_ OPEN_IDX

The H5A_OPEN_IDX function opens an existing attribute by the index of that
attribute within an HDF5 file.

Syntax
Result = H5A_OPEN_IDX(Loc_id, Index)
Return Value
Returns the attribute’s identifier number.
Arguments
Loc _id

Aninteger representing the identifier of the group, dataset, or named datatype
containing the attribute within.

Index
An integer representing the zero-based index of the attribute to be accessed.
Keywords

None

Version History

5.6 Introduced

See Also

H5A_ OPEN_NAME, H5A_GET _NUM_ATTRS, H5A_GET NAME,
H5A CLOSE

IDL Scientific Data Formats H5A OPEN_IDX
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H5A_OPEN_NAME

The H5A_OPEN_NAME function opens an existing attribute by the name of that
attribute within an HDF5 file.

Syntax
Result = H5A_OPEN_NAME(Loc_id, Name)
Return Value
Returns the attribute’s identifier number.
Arguments
Loc _id

Aninteger representing the identifier of the group, dataset, or named datatype
containing the attribute within.

Name
A string representing the name of the attribute to be accessed.
Keywords

None

Version History

5.6 Introduced

See Also

H5A_OPEN_IDX, H5A_CLOSE

H5A OPEN_NAME IDL Scientific Data Formats
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H5A_READ

The H5A_READ function reads the data within an attribute, converting from the
HDFS5 file datatype into the HDF5 memory datatype, and finally into the
corresponding IDL datatype.

Syntax
Result = H5A_READ(Attribute _id [, Datatype id])
Return Value

Returns an IDL variable containing al of the attribute’s data. For details on different
return types and storage mechanisms, see the H5D_READ function.

Arguments

Attribute_id
A long integer containing the identifier of the attribute to read.
Datatype_id

A long integer containing the identifier of the memory datatype to read. This
argument is used only when reading part of acompound attribute. If Datatype idis
not supplied, the entire attribute is read.

Keywords
None

Version History

5.6 Introduced
6.3 Added the Datatype_id argument.
See Also

H5A_OPEN_NAME, H5A_OPEN_IDX, H5A_CLOSE, H5D_READ
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HS5A_WRITE

The H5A_WRITE procedure writes data to an attribute.
Syntax

H5A WRITE, Attribute id, Data
Arguments

Attribute_id
Aninteger giving the identifier of the attribute to which to write the data.
Data

The data to be written. The following table shows how IDL data types are converted
to HDF5 datatypes. Pointers, complex numbers, and object references cannot be
written to HDFbS attributes. Data passed in viaIDL will automatically be converted
into the output data type if possible.

IDL Data Type HDF5 Data Type
Byte H5T_NATIVE_UINTS8
Integer H5T _NATIVE_INT16
Unsigned integer H5T_NATIVE_UINT16
Long integer HS5T_NATIVE_INT32
Unsigned long integer H5T_NATIVE UINT32
64-bit Integer H5T_NATIVE_INT64
Unsigned 64-bit integer H5T_NATIVE_UINT64
Floating point H5T_NATIVE _FLOAT
Double-precision floating | H5T_NATIVE_DOUBLE
String H5T C S1

Table 3-13: IDL to HDF5 Corresponding Data Types
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IDL Data Type HDF5 Data Type
Reference Structure H5T_REFERENCE
Structure (Member datatypes)

Table 3-13: IDL to HDF5 Corresponding Data Types (Continued)

Note
The reference structure is returned from H5R_CREATE.

Keywords
None

Example

See the example under H5F CREATE.

Version History

6.2 I ntroduced

See Also

H5A_CREATE, H5S CREATE_SIMPLE, H5T_IDL_CREATE,
H5T_REFERENCE_CREATE

IDL Scientific Data Formats H5A WRITE
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H5D CLOSE

The H5D_CL OSE procedure closes the specified dataset and releases its used
resources. After thisroutine is used, the dataset’s identifier is no longer available
until the H5D_GET_SPACE is used again to specify that dataset.

Syntax
H5D_CLOSE, Dataset_id

Arguments

Dataset_id

An integer representing the dataset’s identifier to be closed.
Keywords
None

Version History

5.6 Introduced

See Also

H5D_OPEN
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H5D_ CREATE

The H5D_CREATE function creates a dataset at the specified location.
Syntax

Result = H5D_CREATE(Loc_id, Name, Datatype id, Dataspace id
[, CHUNK_DIMENSIONS=vector [, GZIP=value [, /[SHUFFLE]]])

Return Value

The Result gives the dataset identifier. Thisidentifier should be released with the
H5D_CL OSE procedure.

Arguments
Loc_id
An integer giving the identifier of the file or group within which to create the dataset.
Name
A string giving the name of the dataset to create.
Datatype_id
An integer giving the datatype identifier to use when creating the dataset.
Dataspace _id
An integer giving the dataspace identifier to use when creating the dataset.

Keywords
CHUNK_DIMENSIONS

A vector containing the chunk dimensions for the dataset. CHUNK_DIMENSIONS
must have the same number of elements as the number of dimensionsin the dataspace
specified in Dataspace _id. This keyword must be set if the dataspace specified in
Dataspace _id has unlimited or extendable dimensions.

IDL Scientific Data Formats H5D_CREATE
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Note
Choosing appropriate values for CHUNK _DIMENSIONS is not always straight
forward and is dependant on the size of the dataspace, the size of the data, how the
datawill be read, the current operating system, and many other factors. Improper
chunk sizes can drastically inflate the size of the resulting file or greatly slow the
reading of the data. For a dimension that isimmutable a good suggestion isto
choose avalue that is evenly divisible into the dimension size. Values of less than
100 for dataspaces with dimensions greater than 1000 can result in bloated file
sizes.

GzZIP

Specifies the level of gzip compression applied to the dataset, which should be a
value from zero to nine, inclusive. Lower compression levels are faster but result in
less compression. If CHUNK_DIMENSIONS is not specified this keyword is
ignored.

SHUFFLE

If set the shuffle filter will be applied to the dataset. If GZIP is not specified this
keyword isignored.

The shuffle filter de-interlaces ablock of data by reordering the bytes. All bytes from
one consistent byte position of each data element are placed together in one block; all
bytes from a second consistent byte position of each data element are placed together
a second block; and so on. For example, given three data elements of a 4-byte
datatype stored as 012301230123, shuffling will re-order data as 000111222333. This
can be avaluable step in an effective compression agorithm because the bytesin
each byte position are often closely related to each other and putting them together
can increase the compression ratio. When the shuffle filter is applied to a dataset, the
compression ratio achieved is often superior to that achieved without the shufflefilter.

Example
See the example under H5F_CREATE.

Version History

6.2 Introduced

H5D_CREATE IDL Scientific Data Formats
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See Also

H5D_CLOSE, H5S CREATE_SIMPLE, H5T_IDL_CREATE

IDL Scientific Data Formats H5D_CREATE
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H5D_EXTEND

The Dataspace of adataset defines the number of dimensions and the size of each
dimension. H5D_EXTEND is used to change the current dimensions of the Dataset,
within the limits of the Dataspace. Each dimension can be extended up to its
maximum, or unlimited. The maximum dimension sizeis set when the Dataset is
created and cannot be changed. The size of the dataset cannot be reduced after it is
created. The actual dimension size can be incremented with callsto HSD_EXTEND,
up to the maximum.

Syntax
H5D EXTEND,Dataset_id, Sze
Arguments

Dataset_id
An integer giving the dataset identifier to extend.

Size
Array containing the new magnitude of each dimension. The number of elementsin
Size must match the number of dimensions of the dataset.

Note
The Size argument should be specified in IDL column-major order. Internaly, the
dimensions will be reversed to match HDF5/C row-major order.

Keywords
None

Example

See the example under HS5F _CREATE.

H5D_EXTEND IDL Scientific Data Formats
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Version History
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6.2 I ntroduced

See Also

H5D_CREATE

IDL Scientific Data Formats
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H5D GET SPACE

The H5D_GET_SPACE function returns an identifier number for a copy of the
dataspace for a dataset.

Syntax
Result = H5D_GET_SPACE(Dataset_id)
Return Value

Returns the dataspace’s identifier. Thisidentifier can be released with the
H5S CLOSE.

Arguments

Dataset_id

An integer representing the dataset’s identifier to be queried.
Keywords
None

Version History

5.6 I ntroduced

See Also

H5S_CLOSE, H5D_GET_STORAGE_SIZE, H5D_GET_TYPE

H5D_GET_SPACE IDL Scientific Data Formats
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H5D GET STORAGE_SIZE

TheH5D_GET_STORAGE_SIZE function returns the amount of storage in bytes
required for adataset. For chunked datasets, this value is the number of allocated
chunks times the chunk size.

Note
This function does not typically need to be called, as IDL will automatically
alocate the necessary memory when reading data.

Syntax

Result = HSD_GET_STORAGE_SIZE(Dataset_id)
Return Value

Returns the amount of storage in bytes.
Arguments

Dataset_id

An integer representing the dataset’s identifier to be queried.
Keywords
None

Version History

5.6 I ntroduced

See Also

H5S_CLOSE, H5D_GET_SPACE, H5D_GET _TYPE
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H5D GET TYPE

TheH5D_GET_TY PE function returns an identifier number for a copy of the
datatype for a dataset.

Syntax
Result = H5D_GET_TY PE(Dataset_id)
Return Value

Returns the datatype’'s identifier. This identifier can be released with the
H5T_CLOSE.

Arguments

Dataset_id

An integer representing the dataset’s identifier to be queried.
Keywords
None

Version History

5.6 I ntroduced

See Also

H5T_CLOSE, H5D_GET_SPACE, H5D_GET_STORAGE_SIZE

H5D_GET_TYPE IDL Scientific Data Formats
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H5D OPEN

The H5D_OPEN function opens an existing dataset within an HDF5 file.
Syntax

Result = H5D_OPEN(Loc_id, Name)
Return Value

Returns the dataset’s identifier. Thisidentifier can be released with the
H5D_ CLOSE.

Arguments
Loc _id
Aninteger representing the identifier of the file or group containing the dataset.

Name

A string representing the name of the dataset to be accessed.
Keywords
None

Version History

5.6 I ntroduced

See Also

H5D CLOSE

IDL Scientific Data Formats H5D_OPEN
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H5D READ

The H5D_READ function reads the data within a dataset, converting from the HDF5

file datatype into the HDF5 memory datatype, and finally into the corresponding IDL
datatype.

Syntax

Result = H5D _READ(Dataset_id [, Datatype _id] [, FILE_SPACE=id]
[, MEMORY_SPACE=id] )

Return Value

Returns an IDL variable containing the specified data. The different return types and
storage mechanisms are described below.

Note
The dimensions for the Result variable are constructed using the following
precedence rules:

If MEMORY _SPACE is specified, then the dimensions of the MEMORY _SPACE
are used.

If only FILE_SPACE is specified, then the dimensions of the FILE_SPACE are
used.

If neither MEMORY _SPACE nor FILE_SPACE are specified, then the dimensions
are taken from the Dataset_id.

Arguments

Dataset_id
A long integer containing the identifier of the dataset to read.
Datatype_id

A long integer containing the identifier of the memory datatype to read. This
argument isused only when reading part of acompound dataset. If Datatype _idisnot
supplied, the entire dataset is read.

H5D_READ IDL Scientific Data Formats
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Keywords

FILE_SPACE

181

Set this keyword to the file dataspace identifier that should be used when reading the
dataset. The FILE_SPACE keyword may be used to define hyperdslabs or elements
for subselection within the dataset. The default is zero (in HDF5 thisis equivalent to
H5S ALL), which indicates that the entire dataspace should be read.

MEMORY_SPACE

Set this keyword to the memory dataspace identifier that should be used when
copying the data from the file into memory. The MEMORY _SPACE keyword may
be used to define hyperdlabs or elementsin which to place the data. The default is
zero (in HDF5 thisis equivalent to H5S _ALL), which indicates that the memory
dataspace isidentical to the file dataspace.

Return Type

When reading in HDF5 datasets, the datatype isfirst set to the native HDF5 types.
These native types are then converted to IDL types as shown in the following table:

HDF5 Class HDF5 Datatype IDL Type
H5T_INTEGER H5T_NATIVE_UINTS8 Byte
H5T_BITFIELD H5T_NATIVE_INT16 Integer
H5T_ENUM

HS5T_NATIVE_UINT16

Unsigned integer

H5T _NATIVE_INT32

Long integer

H5T_NATIVE_UINT32

Unsigned long integer

HS5T_NATIVE_INT64

64-bit integer

HS5T_NATIVE_UINT64

Unsigned 64-bit integer

H5T_REFERENCE

H5T_STD_REF_OBJ

Unsigned 64-bit integer

H5T_REF_DSETREG

Structure

IDL Scientific Data Formats
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HDFS5 Class HDF5 Datatype IDL Type
H5T_FLOAT H5T_NATIVE_FLOAT Floating point
H5T_NATIVE _DOUBLE | Double-precision floating
H5T_STRING H5T C S1 String
H5T_TIME H5T _C_S1 String
H5T _COMPOUND (Member datatypes) Structure
H5T_ARRAY (Super datatype) (Super type)

Table 3-14: HDF and IDL Datatypes (Continued)

Note
Multidimensional datasets are returned in IDL column-major order, with the
fastest-varying dimensions listed first. HDF5 uses C row-major order, with the
fastest-varying dimensions listed last. In both cases, the memory layout for data
elementsisidentical (i.e., no transpose is needed), and only the order of the
dimensionsis reversed.

Note
For the H5T_ARRAY datatype, the array dimensions are concatenated with the
dataset dimensions, with the array dimensions varying more rapidly.

Note
Structure tag names are constructed from H5T_COMPOUND member names by

switching to uppercase and converting all non-alphanumeric characters to
underscores.

Version History

5.6 Introduced

6.2 Added H5T_STD_REF DSETREG Datatype (structure IDL type)
to the HST_REFERENCE class

6.3 Added the Datatype id argument

H5D_READ IDL Scientific Data Formats



Chapter 3: Hierarchical Data Format - HDF5 183

See Also

H5D_CLOSE, H5D_OPEN, H5A_READ, H5S_CREATE_SIMPLE,
H5S SELECT_ELEMENTS, H5S _SELECT_HYPERSLAB

IDL Scientific Data Formats H5D_READ
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H5D_WRITE

The H5D_WRITE procedure writes data to a dataset.
Syntax

H5D_WRITE, Dataset_id, Data[, MEMORY _SPACE_ID=valug]
[, FILE_SPACE_ID=valug]

Arguments

Dataset_id

An integer giving the dataspace identifier to which to write the data.
Data

The data containing the selection to be written. The table shows how IDL data types
are converted to HDF5 datatypes. Pointers and object references cannot be written to
HDF5 datasets. Data passed in vialDL will automatically be converted into the
output datatype if possible.

Keywords
MEMORY_SPACE_ID

Aninteger giving the identifier of the dataspace of the dataset. The default isto use
the entire dataset.

FILE_SPACE_ID

Aninteger giving the identifier of dataset’s dataspacein thefile. The default isto use
the entire dataset.

Example

See the example under H5F _CREATE.

H5D_ WRITE IDL Scientific Data Formats
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Version History
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6.2

I ntroduced

See Also

H5D_CREATE, H5S_CREATE_SIMPLE

IDL Scientific Data Formats
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H5F CLOSE

The H5F_CLOSE procedure closes the specified file and rel eases resources used by
it. After thisroutine is used, the file's identifier isno longer available.

Syntax
H5F CLOSE, File id
Arguments
File_id
Aninteger representing the file's identifier to be closed.
Keywords
None

Version History

5.6 I ntroduced

See Also

H5F_OPEN

H5F _CLOSE IDL Scientific Data Formats
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H5F_CREATE

The H5F_CREATE function is the primary function for creating HDF5 files.

Note
Asan dternative, see H5 CREATE.

Syntax
Result = H5F CREATE(Filename)
Return Value

Result isafileidentifier for the newly-created file; thisfileidentifier should be closed
by calling H5F CLOSE when it is no longer needed.

Arguments

Filename

A string giving the name of thefile to create.
Keywords
None

Example

; create HDF5 file
file = 'hdf5_out. h5'
fid = HBF_CREATE(fil e)

; create sonme data
data = hanni ng(100, 200)

; Create a datatype
datatype_id = H5T_| DL_CREATE( dat a)

; Create a dataspace, allow the dataspace to be extendabl e

dat aspace_id = $
H5S_CREATE_SI MPLE([ 100, 100], max_di mensi ons=[ 200, 200])

IDL Scientific Data Formats H5F CREATE
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; create the dataset
dataset _id = H5D CREATE(fid,' Hanni ng', datatype_i d, dat aspace_id, $
chunk_di mensi ons=[ 20, 20] )

; extend the size of the dataset to fit the data
H5D_EXTEND, dat aset _i d, si ze(dat a, / di nensi ons)

;. wite the data to the dataset
H5D WRI TE, dat aset _i d, data

; close some identifiers
H5S CLCSE, dat aspace_i d
H5T_CLCSE, dat atype_i d

; create a reference attribute attached to the dat aset
dat aspace_i d = H5S_CREATE_SI MPLE( si ze(dat a, / di nensi ons))

; select a 30x30 element region of interest in the dataset
H5S_SELECT_HYPERSLAB, dat aspace_id, [40,40],[1,1], $
bl ock=[ 30, 30], / reset

create a dataspace region reference
ref = H5R_CREATE(fi d, ' Hanni ng', dat aspace=dat aspace_i d)

; Ccreate a datatype for the reference
dat atype_id = H5T_REFERENCE_CREATE(/ r egi on)

create a one el enent dataspace for the single reference
dat aspace_i d = H5S_CREATE_SI MPLE( 1)

. make the reference an attri bute of the dataset

attr_id = H5A CREATE(dataset _id,"' Ref', datatype_id, dataspace_i d)
H5A WRI TE, attr _id, ref

H5A CLCSE, attr_id

; create a dummy attribute and delete it
attr_id2 = $
H5A CREATE(dat aset _i d, ' Dummy' , dat at ype_i d, dat aspace_i d)

attribute nmust be closed before it can be del eted
H5A CLCSE, attr_id2
H5A DELETE, dat aset _i d, ' Dumy'

; Create a group to hold sanple datatypes and |inks
group_id = H5G CREATE(fi d, "' Datatypes and |inks")

; add a coment to the group

H5G_SET_COMMVENT, fi d, ' Datatypes and links', $
"This is a sanple coment'’

H5F _CREATE IDL Scientific Data Formats



Chapter 3: Hierarchical Data Format - HDF5 189

; add a datatype to the group
dat atype_i d2 = H5T_I| DL_CREATE(1)

add the datatype to the group and give it a nane
H5T_COW T, group_id,"' I nteger', datatype_id2

; Create an array datatype and add it to the group with a nanme
dat at ype_i d3 = H5T_ARRAY_CREATE(dat at ype_i d2,[ 3, 4])
H5T_COW T, group_id,"' I nteger 2',datatype_id3

; rename previous datatype
H5G _MOVE, group_id, ' I nteger 2','Integer Array'

; close tenporary datatypes
H5T_CLCSE, dat at ype_i d3
H5T_CLCSE, dat at ype_i d2

; create a conpound datatype and add it to the group
struct = {float:1.0, double: 1. 0d}
datatype_id4 = $

H5T_| DL_CREATE( struct, menber _nanmes=[' Fl oat', "' Doubl e'])

; create an integer datatype and insert it in the
; conpound dat at ype

dat atype_i d5 = H5T_I| DL_CREATE( 1)

H5T_| NSERT, dat at ype_i d4, ' I nt eger' , dat at ype_i d5

add the datatype to the group and give it a nane
H5T_COW T, group_i d, ' Conpound' , dat at ype_i d4

; close datatype identifiers
H5T_CLOCSE, dat at ype_i d5
H5T_CLCSE, dat at ype_i d4

; add a hard link fromthe group to the Hanni ng dataset
H5G LINK, fid,"' Hanning','Link to Hanni ng', new_| oc_i d=group_id

; add a dumy |ink
H5G LI NK, group_id, ' Integer','Link to Integer'

; renove dummy |ink
H5G UNLI NK, group_id,"' Link to Integer'

; close remaining open identifiers
H5G_CLOSE, group_i d

H5D_CLCSE, dataset _i d

H5T_CLCSE, dat atype_i d

H5S CLCSE, dat aspace_i d

H5F_CLOSE, fi d
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Version History
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6.2 I ntroduced

See Also

H5F CLOSE

H5F_CREATE
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H5F IS _HDF5

The H5F IS HDF5 function determinesif afileisin the HDF5 format.
Syntax

Result = H5F 1S _HDF5(Filename)
Return Value

Returns 1 if thefileisin the HDF5 format, O if otherwise.
Arguments

Filename

A string representing the name of the files to be checked.
Keywords
None

Version History

5.6 Introduced

See Also

H5F_OPEN

IDL Scientific Data Formats H5F_IS_HDF5
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H5F OPEN

The H5F_OPEN function opens an existing HDF5 file.
Syntax

Result = H5F_OPEN(Filename)([, /WRITE])
Return Value

Returns the file identifier number. This identifier can be released with the
H5F CLOSE.

Arguments

Filename

A string representing the name of the file to be accessed.
Keywords
WRITE

If set the file is open for both reading and writing. The default isto open thefilein
read_only mode.

Version History

5.6 I ntroduced
6.2 Added WRITE keyword.
See Also

H5F CLOSE, H5F IS HDF5
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H5G CLOSE

The H5G_CL OSE procedure closes the specified group and rel eases resources used
by it. After thisroutineis used, the group’s identifier is no longer available until the
H5F _OPEN routine is used again to specify that group.
Syntax
H5G_CLOSE, Group id
Arguments
Group_id
An integer representing the group’s identifier to be closed.
Keywords

None

Version History

5.6 Introduced

See Also

H5G_OPEN

IDL Scientific Data Formats H5G_CLOSE
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H5G_CREATE
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The H5G_CREATE function creates a new empty group and givesit aname.

Syntax

Result = H5G_CREATE(Loc_id, Name)

Return Value

Result isthe group identifier for the open group; this group identifier should be closed

by calling H5G_CL OSE when it is no longer needed.

Arguments

Loc _id

Aninteger giving the identifier of the file or group.

Name

A string giving the name of the new group.

Keywords

None

Example

See the example under H5F_CREATE.

Version History

6.2

I ntroduced

See Also

H5G_CLOSE

H5G_CREATE
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H5G_GET_COMMENT

The H5G_GET_COMMENT function retrieves a comment string from a specified
object.

Syntax
Result = H5G_GET_COMMENT(Loc_id, Name)
Return Value
Returns a string containing the comment, or anull string if no comment exists.
Arguments
Loc id
An integer representing the identifier of the file or group.

Name

A string representing the name of the object for which to retrieve the comment.
Keywords
None

Version History

5.6 I ntroduced

See Also

H5G_GET_OBJNFO

IDL Scientific Data Formats H5G_GET_COMMENT
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H5G_GET LINKVAL
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The H5G_GET_LINKVAL function returns the name of the object pointed to by a

symboalic link.

Syntax

Result = H5G_GET_LINKVAL (Loc_id, Name)

Return Value

Returns a string containing the name of the object pointed to by a symbolic link.

Arguments

Loc id

An integer representing the identifier of the file or group.

Name

A string representing the name of the symbolic link for which to retrieve the link

value.

Keywords

None

Version History

5.6

Introduced

See Also

H5G_GET_OBJNFO

H5G_GET_LINKVAL
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H5G_GET MEMBER_NAME

TheH5G_GET_MEMBER_NAME function retrieves the name of an object within a
group, by its zero-based index.

Note
Thisfunction is not part of the standard HDF5 interface, but is provided as a
programming convenience. The H5Giterate() C function is used to retrieve the
name.

Syntax
Result = H5G_GET_MEMBER_NAME(Loc_id, Name, Index)
Return Value
Returns a string containing the object’s name.
Arguments
Loc _id
An integer representing the identifier of the file or group.
Name
A string representing the name of the group in which to retrieve the member name.

Index

Aninteger representing the zero-based index of the object for which to retrieve the
name.

Keywords

None

IDL Scientific Data Formats H5G_GET_MEMBER_NAME
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Version History
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5.6

I ntroduced

See Also

H5G_GET_NMEMBERS

H5G_GET_MEMBER_NAME
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H5G_GET NMEMBERS

The H5G_GET_NMEMBERS function returns the number of objects within agroup.

Note
Thisfunction is not part of the standard HDF5 interface, but is provided as a
programming convenience. The H5Giterate() C function is used to retrieve the
number of members.

Syntax
Result = H5G_GET_NMEMBERS(Loc _id, Name)
Return Value
Returns the number of objects.
Arguments
Loc_id
An integer representing the identifier of the file or group.

Name

A string representing the name of the group for which to retrieve the number of
members.

Keywords
None

Version History

5.6 Introduced

See Also

H5G_GET_MEMBER_NAME
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H5G_GET _NUM_OBJS

The H5G_GET_NUM_OBJS function returns number of objectsin the group
specified by its identifier.

Syntax

Result = H5G_GET_NUM_OBJS(Loc _id)
Return Value

Result is the number of objects contained in the group.
Arguments

Loc id

Aninteger giving the file or group identifier.
Keywords

None

Version History

6.2 I ntroduced

See Also

H5G_CREATE, H5G_GET_OBJ NAME_BY_IDX
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H5G_GET OBJ NAME _BY_IDX

TheH5G_GET_OBJ NAME _BY_IDX function returns a name of an object
specified by an index.

Syntax
Result = H5G_GET_OBJ NAME_BY_IDX(Loc_id, Index)
Return Value
Result is a string containing the name of the object.
Arguments
Loc id
Aninteger giving file or group identifier.
Index
Aninteger index identifying the object.
Keywords
None

Version History

6.2 I ntroduced

See Also

H5G_CREATE, H5G_GET_NUM_OBJS
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H5G_GET_OBJINFO

The H5G_GET_OBJNFO function retrieves information from a specified object.
Syntax

Result = H5G_GET_OBJINFO(Loc_id, Name[, /FOLLOW_LINK])
Return Value

Returns a structure of the name H5F _STAT containing the following fields:
FILENO

Thisfield containstwo integers which, along with the OBINO field, uniquely identify
the object among all open HDF5 files.

OBJNO

Thisfield contains two integers which, along with the FILENO field, uniquely
identify the object among all open HDF5 files. If all four valuesin FILENO and
OBJNO are the same between two objects, then these two objects are the same.

NLINK

The number of hard links to the object. If thisfield is zero, then the object isa
symbolic link.

TYPE
A string representing the object type. Possible values are:
e ‘LINK’
« ‘GROUFP
o ‘DATASET
« ‘TYPE
*  ‘UNKNOWN’

MTIME

The modification time for the object, in seconds since 1 January 1970.
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Tip
You can convert the MTIME field from seconds to a date/time string using
SY STIME(O, mtime). See SY STIME for more information.

LINKLEN

If the object isasymbolic link (and the FOLLOW _LINK keyword is not set), then
thisfield will contain the length in characters of the link value. The link value itself
may beretrieved using H5D_GET_LINKVAL.

Arguments

Loc_id
An integer representing the identifier of the file or group.
Name

A string representing the name of the object for which to retrieve the information
structure.

Keywords
FOLLOW_LINK

If Name is a symbolic link, then set this keyword to follow the symbolic link and
retrieve information about the linked object. The default is to return information
about the symbolic link itself.

Version History

5.6 Introduced

See Also

H5G_GET_LINKVAL
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H5G_LINK

The H5G_LINK procedure creates alink of the specified type. A link can only point
to one of the three classes of named objects: group, dataset, and named datatype.

Syntax

H5G_LINK, Loc _id, Current_Name, New_Name [, /SOFTLINK]
[, NEW_LOC_ID=value]

Arguments

Loc_id
An integer giving the file or group identifier.

Current_Name
String name of the existing object if link isahard link. Can be anything for the soft
link.

When creating a soft link Current_Name can be absolute or relative and may include
path information.

For example, to create alink to an object that existsin the current group use the name
of the object:

hj ect 1

To create alink to an object that existsin a sub group of the current group use a
relative path name:

Subgr oup/ Obj ect1 or ./ Subgroup/ Cbjectl

To create alink to an object that exists outside of the current group use an absolute
path (a path beginning with the root group of thefile, */*):

/ Groupl/ Objectl
New_Name

New string name for the object.
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Keywords

SOFTLINK
If set the link will be a soft link. The default is to create a hard link.
NEW _ LOC ID

Aninteger giving the file or group identifier for the new link. This keyword is only
used when linking to an object in adifferent file or group.

Example
See the example under HS5F _CREATE.

Version History

6.2 I ntroduced

See Also

H5G_CREATE, H5G_UNLINK
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H5G_MOVE

The H5G_MOVE procedure renames/moves an object within an HDF5 group or file.
Syntax
H5G_MOVE, Loc_id, S¢_Name, Dst_ Name [, NEW_LOC_ID=value]
Arguments
Loc_id
Aninteger giving the file or group identifier.
Src_Name
Original string name of the object.

Dst_Name

New string name for the object.
Keywords

NEW_LOC_ID

Aninteger giving the destination file or group identifier. This keyword is only used
when linking to an object in adifferent file or group.

Example
See the example under H5F _CREATE.

Version History

6.2 I ntroduced

See Also

H5G_CREATE
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H5G_OPEN

The H5G_OPEN function opens an existing group within an HDF5 file.
Syntax

Result = H5G_OPEN(Loc _id, Name)
Return Value

Returns the group’s identifier number. Thisidentifier can be released with the
H5G_CLOSE.

Arguments

Loc _id

Aninteger representing the identifier of the file or group containing the group to be
accessed.

Name
A string representing the name of the group to be accessed.
Keywords

None

Version History

5.6 Introduced

See Also

H5G_CLOSE
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H5G_SET COMMENT

Syntax | Arguments | Keywords | Example | Version History | See Also
The H5G_SET _COMMENT procedure sets a comment for a specified object.

Syntax
H5G_SET COMMENT, Loc_id, Name, Comment
Arguments
Loc_id
An integer giving thefile or group identifier containing the object.
Name
Name of the object within Loc_id whose comment is to be set or reset.

Comment

New comment for the object.
Keywords

None
Example

See the example under H5F CREATE.

Version History

6.2 I ntroduced

See Also

H5G_CREATE

H5G_SET _COMMENT IDL Scientific Data Formats
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H5G_UNLINK
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The H5G_UNLINK procedure removes the link to an object from a group.

Syntax

H5G_UNLINK, Loc_id, Name

Arguments

Loc_id

Aninteger giving thefile or group identifier containing the object.

Name

Name of the object within Loc_id to unlink.

Keywords
None

Example

See the example under HS5F _CREATE.

Version History

6.2

I ntroduced

See Also

H5G_CREATE, H5G_LINK
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H5| GET FILE_ID
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The H5I_GET_FILE_ID function retrieves an identifier for the file containing the

specified object.
Syntax

Result = H5|_GET_FILE_ID(Loc_id)
Return Value

The Result is the identifier of thefile.
Arguments

Loc_id

An integer giving the identifier of the object whose associated file identifier will be

returned.
Keywords
NONE

Version History

6.2 I ntroduced

H5|_GET_FILE_ID
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H5I GET TYPE

TheH51_GET_TY PE function returns the object’s type.
Syntax

Result = H5|_GET_TY PE(Obj_id)
Return Value

Returns a string representing the object type. Possible return values include:
e ‘FILE
* ‘GROUFP
* ‘DATATYPE'
* ‘DATASPACE'
» ‘DATASET'
e ‘ATTR
e ‘BADID’

Arguments
Obj_id
An integer representing the object’s identifier for which to return the type.
Keywords
None

Version History

5.6 I ntroduced

IDL Scientific Data Formats H5I_GET_TYPE
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H5R_CREATE

The H5R_CREATE function creates areference to either an object or a dataspace
region of a dataset.

Syntax
Result = HSR_CREATE(Loc _id, Name [, DATASPACE_ID=valug])
Return Value
The Result is the reference pointing to the specified object. It is returned as either an
integer, if an object referenceis returned, or a named structure, if a dataspace region
referenceis returned.
Arguments
Loc_id

An integer giving the identifier used to locate the object being pointed to. Thisisthe
identifier of the object containing Name.

Name

The name of the object contained within Loc_id.
Keywords

DATASPACE_ID

An integer giving the identifier of the selection. Use of this keyword will create a
dataspace region reference. If not supplied then an object reference will be created.

Example

See the example under H5F _CREATE.
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Version History
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6.2

I ntroduced

See Also

H5S_CREATE_SIMPLE
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H5R_DEREFERENCE
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The H5R_DEREFERENCE function opens a reference and returns the object

identifier.

Syntax

Result = HSR_DEREFERENCE(Loc _id, Reference)

Return Value

The Result isthe identifier number. Thisidentifier should be released using the
appropriate close procedure.

Arguments

Loc_id

An integer giving the identifier in which the reference dataset is located.

Reference

Aninteger or H5 reference structure giving the reference number to open.

Keywords

None

Version History

5.6

Introduced

See Also

H5R_GET_OBJECT_TYPE

H5R_DEREFERENCE
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H5R _GET OBJECT TYPE

TheH5R_GET_OBJECT_TY PE function returns the type of object that an object
reference points to.

Syntax
Result = H5R_GET_OBJECT_TYPE(Loc _id, Reference)
Return Value

The Result is a string giving the object type. Possible return values include:

o 'DATASET'
« 'GROUP
¢ 'LINK'
« 'TYPE
¢« 'UNKNOWN'
Arguments
Loc_id

An integer giving the identifier in which the reference dataset is located.
Reference
An integer giving the reference number to query.
Keywords

None

Version History

5.6 I ntroduced
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See Also

H5R_DEREFERENCE

H5R_GET_OBJECT_TYPE IDL Scientific Data Formats
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H5R_GET REGION

The H5R_GET_REGION function retrieves a dataspace associated with aregion
reference.

Syntax
Result = H5R_GET_REGION(Dataset_id, Reference)

Return Value
The Result gives the identifier of the dataspace with the region selected.

Arguments

Dataset _id

Aninteger giving the identifier in which the reference dataset is located.
Reference

An H5 reference structure giving the reference number to open.
Keywords
None

Example

Assuming thefile, 'hdf5_out.h5' was created using the examplein H5F_CREATE, the
dataspace region saved in the reference attached to the “Hanning” dataset could be
obtained as follows:

fid = HBF_OPEN(' hdf 5_out . h5")

dataset _id = H5D OPEN(fi d, ' Hanning')

attr_id = H5A OPEN_NAME(dat aset _id, "' Ref')

ref = H5A READ(attr _id)

dat aspace_id = H5R _CGET_REG ON(dat aset _i d, ref)

IDL Scientific Data Formats H5R_GET_REGION
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Version History

6.2 I ntroduced

See Also

H5R_CREATE, H5D_CREATE, H5D_CLOSE

H5R_GET_REGION IDL Scientific Data Formats
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H5S CLOSE

The H5S_CL OSE procedure releases and terminates access to a dataspace. After this
routine is used, the dataspace's identifier is no longer available.

Warning
Failure to release a dataspace using this procedure will result in resource leaks.

Syntax
H5S_CLOSE, Dataspace _id
Arguments
Dataspace _id
An integer representing the dataspace's identifier to close.
Keywords
None

Version History

5.6 Introduced

See Also

H5D_GET_SPACE

IDL Scientific Data Formats H5S CLOSE
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H5S_COPY

The H5S_COPY function copies an existing dataspace.

Syntax

Result = H5S _COPY (Dataspace id)

Return Value

Chapter 3: Hierarchical Data Format - HDF5

Returns the dataspace’s identifier number. The dataspace identifier can be rel eased
with the H5S CLOSE.

Arguments

Dataspace_id

An integer representing the dataspace identifier to copy.

Keywords

None

Version History

5.6

I ntroduced

See Also

H5S_CREATE_SIMPLE, H5S CLOSE

H5S_COPY
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H5S CREATE SCALAR

Syntax | Return Value | Arguments | Keywords | Version History
The H5S CREATE_SCALAR function creates a scalar dataspace.

Note
Scalar dataspaces have no dimensionality thus
H5S GET_SIMPLE_EXTENT_DIMS and
H5S GET_SIMPLE_EXTENT_NDIMS will both return O.

Syntax
Result = H5S CREATE_SCALAR()
Return Value

The Result gives the dataspace identifier. Thisidentifier should be released with the
H5S_CLOSE procedure.

Arguments
None

Keywords
None

Version History

6.2 I ntroduced

IDL Scientific Data Formats H5S CREATE_SCALAR
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H5S CREATE_SIMPLE

The H5S _CREATE_SIMPLE function creates a simple dataspace.
Syntax

Result = H5S_CREATE_SIMPLE(Dimensions [, MAX_DIMENSIONS=vector] )
Return Value

Returns the dataspace’s identifier number. This dataspace identifier can be released
with the H5S CLOSE.

Arguments

Dimensions

Set this argument to a vector containing the dimensions for the dataspace.

Note
The Dimensions argument should be specified in IDL’s column-major order.
Internally, the dimensions will be reversed to match HDF5/C’s row-major order.

Keywords
MAX_DIMENSIONS

Set this keyword to avector containing the maximum dimensions for the dataspace.
The MAX_DIMENSIONS must have the same number of elements as the
Dimensions argument. If MAX_DIMENSIONS is omitted then the maximum
dimensions are set to Dimensions. You can useavalue of -1in MAX_DIMENSIONS
to indicate an unlimited dimension.

Note
The values specified in the MAX_DIMENSIONS keyword should be equal to or
greater than the corresponding values of the Dimensions argument.
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Note
The MAX_DIMENSIONS keyword should be specified in IDL’s column-major
order. Internally, the dimensions will be reversed to match HDF5/C's row-major
order.

Version History

5.6 Introduced

See Also

H5S_CLOSE, H5S_COPY

IDL Scientific Data Formats H5S CREATE_SIMPLE
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H5S_GET SELECT BOUNDS

TheH5S GET_SELECT BOUNDS function retrieves the coordinates of the
bounding box containing the current dataspace selection.

Syntax
Result = H5S GET_SELECT_BOUNDS(Dataspace _id)
Return Value
Returns an (m x 2) array, where mis the number of dimensions (or rank) of the
dataspace. Thefirst row in the array is the starting coordinates of the bounding box,
while the second row is the ending coordinates.
Arguments
Dataspace_id
An integer representing the dataspace’s identifier to be queried.
Keywords

None

Version History

5.6 I ntroduced

See Also
H5S GET_SIMPLE_EXTENT_NPOINTS, H5S GET _SELECT_NPOINTS,

H5S GET_SELECT_ELEM_NPOINTS,
H5S GET_SELECT_HYPER_NBLOCKS
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H5S_GET SELECT ELEM NPOINTS

TheH5S GET_SELECT _ELEM_NPOINTS function determines the number of
element points in the current dataspac