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Introduction to HDF5

dataset = HoDcreate(file, "/Datal/ Conpressed_Data", H5T_NATI VE I NT,
dat aspace, plist);

A relative dataset name may also be used when a dataset is created. First obtain the identifier of the group in which the
dataset is to be created. Then create the dataset with H5Dcr eat e asillustrated in the following example:

/*

* Qpen the group.

*/

grp = HoGopen(file, "Data");

/*

* Create the dataset "Conpressed_Data" in the "Data" group

* by providing a group identifier and a rel ative dataset

* nane as paranmeters to the H5Dcreate function.

*/

dat aset = HoDcreate(grp, "Conpressed _Data", H5T_NATI VE I NT,
dat aspace, plist);

Accessing an object in a group. Any object in agroup can be accessed by its absolute or relative name. The following
lines of code show how to use the absolute name to access the dataset Conpr essed_Dat a in the group Dat a created in
the examples above:

/*
* (Open the dataset "Conpressed _Data" in the "Data" group.
*/
dat aset = H5Dopen(file, "/Datal/ Conpressed_Data");
The same dataset can be accessed in another manner. First access the group to which the dataset belongs, then open the
dataset.

/*

* Open the group "data" in the file.
*/

grp = HoGopen(file, "Data");

/*
* Access the "Conpressed Data" dataset in the group.
*
/
dat aset = H5Dopen(grp, "Conpressed_Data");
Example 7 shows how to create agroup in afile and a dataset in a group. It uses the iterator function H5G t er at e to find
the names of the objectsin the root group, and H5@ i nk and H5Gunl i nk to create a new group name and delete the
original name.
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Working with attributes

Think of an attribute as a small datasets that is attached to a normal dataset or group. The HS5A API contains routines for
working with attributes. Since attributes share many of the characteristics of datasets, the programming model for
working with attributes is analogous in many ways to the model for working with datasets. The primary differences are
that an attribute must be attached to a dataset or a group, and subsetting operations cannot be performed on attributes.

To create an attribute belonging to a particular dataset or group, first create a dataspace for the attribute with the call to
H5Scr eat e, then create the attribute using H5Acr eat e. For example, the following code creates an attribute called
Integer _attribute thatisamember of adataset whose identifier isdat aset . The attribute identifier isat t r 2.
H5Awr i t e then sets the value of the attribute of that of the integer variable poi nt . H5Acl ose then releases the attribute
identifier.

int point = 1; /* Value of the scalar attribute */

/*

* Create scalar attribute.

*/

aid2 = H5Screate(H5S _SCALAR);

attr2 = HSAcreate(dataset, "Integer attribute", HS5T_NATIVE_I NT, aid2,
H5P_DEFAULT) ;

/*

* Wite scalar attribute.

*/

ret = HSAwrite(attr2, HS5T_NATIVE_INT, &point);

/*

* Close attribute dataspace.

*/

ret = H5Scl ose(ai d2);

/*

* Close attribute.

*/

ret = H5Acl ose(attr2);

Toread a scalar attribute whose name and datatype are known, first open the attribute using HsAopen_nane, then
use H5Aread to get its value. For example the following reads a scalar attribute called| nt eger _at t ri but e whose
datatype is a native integer, and whose parent dataset has the identifier dat aset .

/*
* Attach to the scalar attribute using attribute nane, then read and
* display its val ue.

*/
attr = H5Aopen_nane(dataset,"Integer attribute");
ret = HbAread(attr, H5T_NATIVE_ I NT, &point_out);

printf("The value of the attribute \"Integer attribute\" is %l \n", point_out);
ret = H5Acl ose(attr);

Reading an attribute whose char acteristics are not known. It may be necessary to query afile to obtain information
about an attribute, namely its name, datatype, rank and dimensions. The following code opens an attribute by its index
value using H5Aopen_i ndex, then reads in information about its datatype.

/*
* Attach to the string attribute using its index, then read and di splay the val ue.
*/
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attr = H5Aopen_i dx(dataset, 2);
atype H5Tcopy(H5T_C_S1);
H5Tset _si ze(atype, 4);
ret = HSAread(attr, atype, string_out);
printf("The value of the attribute with the index 2 is % \n", string out);

In practice, if the characteristics of attributes are not known, the code involved in accessing and processing the attribute
can be quite complex. For this reason, HDF5 includes a function called H5Ai t er at e, which applies a user-supplied
function to each of a set of attributes. The user-supplied function can contain the code that interprets, accesses and
processes each attribute.

Example 8 illustrates the use of the H5Ai t er at e function, as well as the other attribute examples described above.
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Working with referencesto objects

In HDF5, objects (i.e. groups, datasets, and named datatypes) are usually accessed by name. This access method was
discussed in previous sections. There is another way to access stored objects -- by reference.

An object reference is based on the relative file address of the object header in the file and is constant for the life of the
object. Once areference to an object is created and stored in a dataset in thefile, it can be used to dereference the object it
points to. References are handy for creating afileindex or for grouping related objects by storing referencesto themin
one dataset.

Creating and Storing Referencesto Objects
The following steps are involved in creating and storing file references to objects:
1. Createthe objects or open them if they already exist in the file.
2. Create adataset to store the objects’ references.
3. Create and store references to the objects in a buffer.
4. Write abuffer with the references to the dataset.
Programming Example

Description: The example below [also Example 9] creates a group and two datasets and a named datatype in the group.
References to these four objects are stored in the dataset in the root group.

#i ncl ude <hdf5. h>
#define FILE1l "treferl. h5"

/* 1-D dataset with fixed di nensions */
#defi ne SPACE1L_NAME " Spacel"

#def i ne SPACEL1_RANK 1

#def i ne SPACE1_DI ML 4

/* 2-D dataset with fixed di nensions */
#def i ne SPACE2_NAME " Space?2"

#def i ne SPACE2_RANK 2
#def i ne SPACE2_DI ML 10
#def i ne SPACE2_DI M2 10
i nt
mai n(voi d) {
hi d_t fidil; /* HDF5 File IDs */
hid_t dataset; /* Dataset ID */
hi d_t gr oup; /* Goup ID */
hid_t si di; /* Dataspace |ID */
hi d_t tidi; /* Datatype ID */
hsi ze_t dinmsl[] = {SPACE1_DI ML};
hobj _ref _t *wbuf ; /* buffer to wite to disk */
i nt *tu32; /* Tenporary pointer to int data */
i nt i; /* counting variables */
const char *wite_comment="Foo!"; /* Comments for group */
herr _t ret; /* Generic return val ue */

/* Conpound datatype */
typedef struct sl_t {
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unsigned int a;
unsi gned int b;
float c;

} sl t;

/* Allocate wite buffers */
wbuf =(hobj _ref t *)mall oc(sizeof (hobj ref_t)*SPACEL DI M) ;
tu32=mal | oc(si zeof (i nt)*SPACE1_DI M) ;

/* Create file */
fidl = H5Fcreate(FI LEl, H5F_ACC TRUNC, H5P_DEFAULT, H5P DEFAULT);

/* Create dataspace for datasets */
sidl = H5Screat e_si npl e( SPACE1_RANK, dinmsl, NULL);

/* Create a group */
group=HsCGcreate(fidl, "Goupl",-1);

/* Set group’'s coment */
ret =H5Gset _conment (group, ".",wite_conment);

/* Create a dataset (inside Goupl) */
dat aset =H5Dcr eat e( gr oup, "Dat aset 1", H6T_STD U32LE, si d1, H5P_DEFAULT) ;

for(i=0; i < SPACE1l_DI ML; i ++)
tu3d2[i] = i*3;

/* Wite selection to disk */
ret=H5Dwri t e(dat aset, H5T_NATI VE_I NT, H5S_ALL, H5S_ALL, H5P_DEFAULT, t u32);

/* O ose Dataset */
ret = H5Dcl ose(dat aset);

/* Create another dataset (inside Goupl) */
dat aset =H5Dcr eat e( gr oup, " Dat aset 2", H5T_NATI VE_UCHAR, si d1, H5P_DEFAULT) ;

/* O ose Dataset */
ret = H5Dcl ose(dat aset);

/* Create a datatype to refer to */
tidl = HoTcreate (HST_COMPOUND, sizeof (sl_t));

/[* Insert fields */
ret=H5Ti nsert (tidl, "a", HOFFSET(sl1l t,a), HS5T_NATIVE | NT);

ret=H5Tinsert (tidl, "b", HOFFSET(s1_t,b), HS5T_NATIVE_INT);
ret=H5Tinsert (tidl, "c", HOFFSET(sl1l_t,c), H5T_NATIVE FLQOAT);

/* Save datatype for later */
ret=H5Tcommt (group, "Datatypel", tidl);

/* O ose datatype */
ret = H5Tcl ose(tidl);

/* O ose group */
ret = H5Gcl ose(group);

/* Create a dataset to store references */
dat aset =H5Dcr eat e(fi d1, "Dat aset 3", H5T_STD_REF_OBJ, si d1, H5P_DEFAULT) ;

/* Create reference to dataset */
ret = H5Rcreate(&wuf[0],fidl,"/ G oupl/ Datasetl1l", HSR OBJECT, - 1);
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Example 5. Creating and writing an extendible dataset.

This example shows how to create a 3x3 extendible dataset, to extend the dataset to 10x3, then to extend it again to 10x5.

/*

* Thi s exanpl e shows how to work wi th extendi bl e dat aset.
* In the current version of the library dataset MJST be
* chunked.

*

*/

#i ncl ude "hdf5. h"

#defi ne FILE " SDSext endi bl e. h5"
#def i ne DATASETNAME " Ext endi bl eArray”
#def i ne RANK 2
#define NX 10
#defi ne NY 5
i nt
mai n (voi d)
{
hid_t file; /* handl es */
hid_t dat aspace, dataset;
hid_t fil espace;
hid_t cpar Is;
hsi ze_t dinms[2] ={ 3, 3}; /*
* dat aset di nensions
* at the creation tine
*/
hsi ze_t dinmsl[2] ={ 3, 3}; /* datal di nensions */
hsi ze_t dims2[2] ={ 7, 1}; /* data2 di nensions */
hsi ze_t dinms3[2] ={ 2, 2}; /* data3 di nensions */
hsi ze_t maxdi ns[ 2] = {H5S_UNLIM TED, H5S UNLI M TED};
hsi ze_t chunk_dins[2] ={2, 5};
hsi ze_t size[ 2];
hssi ze_t of fset[2];
herr _t st at us;
i nt datal[3][3] ={ {1, 1, 1}, /* data to wite */
{1, 1, 1},
{1, 1, 1} };
i nt dat a2[ 7] ={ 2, 2, 2, 2, 2, 2, 2}
i nt data3[2][2] = { {3, 3},
{3, 3}
/*
* Create the data space with unlimted di nensions.
*/
dat aspace = H5Screate_si npl e(RANK, di ms, nmaxdi ns);
/*
* Create a newfile. If file exists its contents will be overwitten.
*/

file = H5Fcreate(FlLE, H5F_ACC_TRUNC, HS5P_DEFAULT, HSP_DEFAULT);
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/*

* Modify dataset creation properties, i.e. enable chunking.
*/

cparnms = H5Pcreate (HS5P_DATASET_CREATE);

status = H5Pset _chunk( cparns, RANK, chunk_dins);

/*
* Create a new dataset within the file using cparns
* creation properties.

*/

dataset = HoDcreate(file, DATASETNAVE, H5T_NATI VE | NT, dataspace,
cparms);

/*

* Extend the dataset. This call assures that dataset is at |east 3 x 3.
*/

si ze[ 0] = 3;

size[ 1] = 3;

status = H5Dextend (dataset, size);

/*
* Sel ect a hypersl ab.
*
/
fil espace = HoDget _space (dataset);
offset[0] = O;
offset[1] = O;
status = H5Ssel ect _hypersl ab(fil espace, H5S SELECT SET, offset, NULL,
di ns1, NULL);
/*
* Wite the data to the hypersl ab.
*
/

status = H5Dwite(dataset, HS5T_NATI VE_I NT, dataspace, fil espace,
H5P_DEFAULT, datal);

/*
* Extend the dataset. Dataset becones 10 x 3.
*/

di ns[ 0] = dinsl[0] + dins2[0];

si ze[ 0] = dins[0];

si ze[ 1] = dins[1];

status = H5Dextend (dataset, size);

/*

* Sel ect a hypersl ab.

*/

fil espace = HoDget _space (dataset);

of fset[0] = 3;

offset[1] = O;

status = H5Ssel ect _hypersl ab(fil espace, H5S SELECT SET, offset, NULL,
di n82, NULL);

/*

* Define menory space

*/

dat aspace = H5Screate_sinpl e(RANK, dins2, NULL);

/*

* Wite the data to the hypersl ab.

*/

status = H5Dwite(dataset, HS5T_NATI VE_I NT, dataspace, fil espace,
H5P_DEFAULT, data2);
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/*
* Extend the dataset. Dataset becones 10 x 5.
*/

di ms[ 1] = dinsl[1] + dins3[1];

si ze[ 0] = dins[0];

si ze[ 1] = dins[1];

status = H5Dextend (dataset, size);

/*

* Sel ect a hyperslab

*/

fil espace = HoDget _space (dataset);

offset[0] = O;

of fset[1] = 3;

status = H5Ssel ect _hypersl ab(fil espace, H5S SELECT SET, offset, NULL,
di ms3, NULL):

/*

* Define nenory space.

*/

dat aspace = H5Screate_sinpl e(RANK, dins3, NULL);

/*

* Wite the data to the hypersl ab.

*/

status = H5Dwite(dataset, HS5T_NATI VE_I NT, dataspace, fil espace,
H5P_DEFAULT, data3);

Resul ti ng dat aset

T T R N
NNNNNNNWWW
OO O0OO0OO0OO0OOoOWWW
OCOO0OO0OO0OO0OO0OOoOWWW
OOOO0OO0OOCOONN
OOOO0OOOOONN

*
~

/*
* Cl osel/rel ease resources.
*/

H5Dcl ose( dat aset) ;

H5Scl ose( dat aspace) ;

H5Scl ose(fil espace);

H5Fcl ose(file);

return O;
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Example 6. Reading data.
This example shows how to read information the chunked dataset written by Example 5.
/*
Thi s exanpl e shows how to read data from a chunked dat aset.
W will read fromthe file created by h5_extend_wite.c
*/

#i ncl ude "hdf5. h"

#def i ne FILE " SDSext endi bl e. h5"
#def i ne DATASETNAME " Ext endi bl eArray"
#def i ne RANK 2

#defi ne RANKC 1

#def i ne NX 10

#define NY 5

i nt

mai n (voi d)

hi d_t file; /* handl es */

hid_t dat aset ;

hi d_t fil espace;

hid_t nmenspace;

hi d_t cpar 1rs;

hsi ze_t di ns[ 2] ; /* dataset and chunk di mensi ons*/
hsi ze_t chunk_di ns[ 2] ;

hsi ze_t col _dins[1];

hsi ze_t count[ 2];

hssi ze_t of fset[2];

herr _t status, status_n;

i nt data out[NX[[NY]; [/* buffer for dataset to be read */
i nt chunk_out[2][5]; /* buffer for chunk to be read */

i nt col um( 10] ; /* buffer for colum to be read */
i nt rank, rank_chunk;

hsi ze_t i, j;

/*

* Open the file and the dataset.

*/

file = HsFopen(FI LE, H5F _ACC _RDONLY, H5P _DEFAULT);
dat aset = H5Dopen(file, DATASETNAME);

/*
* CGet dataset rank and di nension.
*
/
fil espace = H5Dget _space(dataset); /* Get filespace handle first. */
r ank = H5Sget _si npl e_extent _ndi ns(fil espace);

status_n = H5Sget_sinple_extent _dims(fil espace, dims, NULL);
printf("dataset rank %, dinmensions %u x % u\n",
rank, (unsigned |ong)(dinms[0]), (unsigned long)(dinms[1]));

/*
* Get creation properties list.
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*/
cparnms =

/*

H5Dget _create_pli st (dataset);

* Check if dataset is chunked.

*/

if (H5D_CHUNKED == H5Pget | ayout(cparms)) {

/*

* CGet chunking information:

*/

rank_chunk

printf("chunk rank %, dinmensions %u x %u\n",
(unsi gned | ong) (chunk_di ns[0]),

rank and di nensi ons

H5Pget _chunk(cparns, 2, chunk_dins);

H5T_NATI VE_I NT, nmenspace,

}
/*
* Define the menory space to read dataset.
*
/
menspace = H5Screat e_si npl e( RANK, di ns, NULL) ;
/*
* Read dat aset back and displ ay.
*
/
status = H5Dread(dat aset,
H5P_DEFAULT, data_out);
printf("\n");
printf("Dataset: \n");
for (j =0; j <dins[0]; j++) {
for (i =0; i <dins[1]; i++) printf("% "
printf("\n");
}
/*
* dataset rank 2, dinensions 10 x 5
* chunk rank 2, dinensions 2 x 5
* Dat aset :
* 11133
* 11133
* 11100
* 20000
* 20000
* 20000
* 20000
* 20000
* 20000
* 20000
*/
/*
*

* First define nenory dataspace,
* and read it

*/

col _di nms[ 0]

menspace =

/*

into colum array.

10;

Read the third colum fromthe dataset.

t hen define hyperslab

H5Scr eat e_si npl e( RANKC, col _dins, NULL);

* Define the colum (hyperslab) to read.

*/
of f set [ 0]
of fset[ 1]

0;
2;

/* Get properties handle first. */

rank_chunk,
(unsigned | ong) (chunk_dinms[1]));

fil espace,

data_out[j][i]);
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count[0] = 10;
count[1] = 1;
status = H5Ssel ect _hypersl ab(fil espace, H5S SELECT SET, offset, NULL

count, NULL);
status = H5Dread(dataset, H5T_NATIVE INT, nenspace, fil espace
H5P_DEFAULT, col um);
printf("\n");
printf("Third colum: \n");
for (i =0; i < 10; i++) {
printf("% \n", colum[i]);

}
/*
* Third col um:
* 1
* 1
* 1
* 0
* 0
* 0
* 0
* 0
* 0
* 0
*/
/*
* Define the nenory space to read a chunk
*
/
nmenspace = H5Screat e_si mpl e(rank_chunk, chunk_di ns, NULL) ;
/*
* Define chunk in the file (hyperslab) to read
*
/
of fset[0] = 2;
of fset[1] = O;
count[0] = chunk_dins[O0];
count[1] = chunk_dins[1];

status = H5Ssel ect _hypersl ab(fil espace, H5S _SELECT_SET, offset, NULL
count, NULL);

/*
* Read chunk back and displ ay.
*/
status = H5Dread(dataset, HS5T_NATIVE I NT, nenspace, fil espace
H5P_DEFAULT, chunk_out)
printf("\n");
printf("Chunk: \n");
for (j =0; j < chunk_dinms[0]; j++) {
for (i =0; i < chunk_dins[1]; i++) printf("% ", chunk _out[j][i])
printf("\n");
}
/

I\)I—‘Q
OrCc
[eoNe]
[eoNe]

ECTEE I R

/*
* Cl ose/rel ease resources
*/
H5Pcl ose( cpar s);
H5Dcl ose( dat aset) ;
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H5Scl ose(fil espace);
H5Scl ose( nenspace) ;
H5Fcl ose(file);

return O;
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Example 7. Creating groups.

This example shows how to create and access a group in an HDF5 file and to place a dataset within this group. It also
illustrates the usage of the H5G t er at e, H5@ i nk, and H5Gunl i nk functions.

* ok Kk kKK

This exanple creates a group in the file and dataset in the group.
Hard link to the group object is created and the dataset is accessed
under different nanes.

Iterator function is used to find the object nanes in the root group.

#i ncl ude "hdf5. h"

#define FILE "group. hg"
#def i ne RANK 2

her

i nt
mai

{

r_t file_info(hid_t loc_id, const char *nane, void *opdata);
/* Qperator function */

n(voi d)

hid_t file;

hid_t arp;

hi d_t dat aset, dataspace;
hid_t plist;

herr _t st at us;
hsize_t dins[2];
hsize_t cdins[2];

i nt i dx;
/*
* Create a file.
*/
file = HoFcreate(FI LE, H5F_ACC TRUNC, H5P_DEFAULT, H5P_DEFAULT);
/*
* Create a group in the file.
*/

grp = H6CGereate(file, "/Data", 0);

/
Create dataset "Conpressed Data" in the group using absolute
nane. Dataset creation property list is nodified to use

&ZI P conpression with the conpression effort set to 6.

* Note that conpression can be used only when dataset is chunked.

* % X ok

*/

di ns[ 0] = 1000;
di ms[ 1] = 20;
cdi ms[ 0] = 20;
cdi ms[ 1] = 20;

dat aspace = H5Screat e_si npl e(RANK, dims, NULL);
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pli st = H5Pcr eat e( H5P_DATASET_CREATE) ;
H5Pset _chunk(plist, 2, cdins);
H5Pset _defl ate( plist, 6);
dat aset = H5Dcreate(file, "/Datal/ Conpressed_Data",
dat aspace, plist);

/*

* Close the dataset and the file.
*/

H5Scl ose( dat aspace) ;

H5Dcl ose( dat aset) ;

H5Fcl ose(file);

/*

* Now reopen the file and group in the file.

*/

file = HsFopen(FILE, H5F ACC RDWR, H5P DEFAULT);
grp = H5Gopen(file, "Data");

/*
* Access "Conpressed_Data" dataset in the group.
*
/
dat aset = H5Dopen(grp, "Conpressed_Data");
i f( dataset

H5T_NATI VE_I NT,
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Example 8. Writing and reading attributes.

This example shows how to create HDF5 attributes, to attach them to a dataset, and to read through all of the attributes of
a dataset.

/*
* This programillustrates the usage of the H5A Interface functions.
* |t creates and wites a dataset, and then creates and wites array,
* scalar, and string attributes of the dataset.
* Programreopens the file, attaches to the scalar attribute using
* attribute nane and reads and displays its value. Then index of the
* third attribute is used to read and display attribute val ues
* The HSAiterate function is used to iterate through the dataset attributes,
* and display their nanes. The function is also reads and di spl ays the val ues
* of the array attribute.
*/
#i ncl ude
#i ncl ude

#define FILE "Attri butes. h5"

#define RANK 1 /* Rank and size of the dataset */
#define SIZE 7

#defi ne ARANK 2 /* Rank and di nension sizes of the first dataset attribute */
#define ADOML 2

#define ADIM2 3

#define ANAVE "Float attribute" /* Name of the array attribute */

#defi ne ANAVES "Character attribute"” /* Nane of the string attribute */

herr_t attr_info(hid_t loc_id, const char *nanme, void *opdata)
/* Qperator function */

i nt

mai n (voi d)

{
hid_t file, dataset; /* File and dataset identifiers */
hid fid; /* Dataspace identifier */

t
_t attrl, attr2, attr3; /* Attribute identifiers */
hi d_t attr;
t ai d1, aid2, aid3; /[* Attribute dataspace identifiers */
t atype; /* Attribute type */

{ Sl zg};
{ADI ML, ADI M2}; [/* Dimensions of the first attribute */

hsize_t fdinf]
hsi ze_t adinf]

float matrix[ADI ML][ADIM2]; /* Attribute data */

herr_t ret; /* Return value */

ui nt i,j; /* Counters */

i nt idx; /* Attribute index */

char string_out[80]; /* Buffer to read string attribute back */
int poi nt _out ; /* Buffer to read scalar attribute back */
/*

* Data initialization.

*/
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int vector[] ={1, 2, 3, 4, 5, 6, 7}; [/* Dataset data */

int point = 1, /* Value of the scalar attribute */
char string[] = "ABCD'; /* Value of the string attribute */
for (i=0; i < ADIML; i++) { /* Values of the array attribute */
for (j=0; j < ADIM2; j++)
matrix[i][j] = -1.;
/*
* Create a file.
*/
file = HoFcreate(FI LE, H5F_ACC TRUNC, H5P_DEFAULT, H5P_DEFAULT);
/*
* Create the dataspace for the dataset in the file.
*/
fid = H5Screat e(H5S_SI MPLE) ;
ret = HoSset_extent_sinple(fid, RANK, fdim NULL);
/*
* Create the dataset in the file.
*/
dataset = HoDcreate(file, "Dataset", H5T_NATIVE INT, fid, H5P_DEFAULT);
/*
* Wite data to the dataset.
*/
ret = HoDwite(dataset, HS5T_NATIVE_INT, H5S ALL , H5S ALL, H5P_DEFAULT, vector);
/*
* Create dataspace for the first attribute.
*/
ai d1 = H5Screate(H5S_SI MPLE) ;
ret = H5Sset_extent_sinple(aidl, ARANK, adim NULL);
/*
* Create array attribute.
*/
attrl = H5Acreate(dataset, ANAME, H5T_NATI VE_FLQAT, aidl, H5P_DEFAULT);
/*
* Wite array attribute.
*/
ret = HbAwite(attrl, HS5T_NATI VE_FLOAT, matri x);
/*
* Create scalar attribute.
*/
aid2 = H5Screate(H5S _SCALAR);
attr2 = HoAcreate(dataset, "lInteger attribute", HST_NATIVE_INT, aid2,
H5P_DEFAULT) ;
/*
* Wite scalar attribute.
*/
ret = HbAwite(attr2, HST_NATIVE_INT, &point);
/*
* Create string attribute.
*/

ai d3 = H5Screate(H5S _SCALAR);
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atype H5Tcopy(H5T_C S1);
H5Tset _si ze(atype, 4);

attr3 = H5Acreate(dataset, ANAMES, atype, aid3, H5P_DEFAULT);

/*

* Wite string attribute.
*/

ret = HbAwrite(attr3, atype, string);
/*

* Close attribute and file dataspaces.
*/

ret = H5Scl ose(aidl);

ret = H5Scl ose(aid2);

ret = H5Scl ose(aid3);

ret = H5Scl ose(fid);

/*

* Close the attributes.
*/

ret = H5Acl ose(attrl);

ret = HbAcl ose(attr2);

ret = H5Acl ose(attr3);

/*

* (C ose the dataset.

*/

ret = H5Dcl ose(dat aset);
/*

* Close the file.

*/

ret = HoFcl ose(file);

/*

* Reopen the file.

*/

file = H5Fopen(FI LE, H5F_ACC RDONLY, H5P_DEFAULT);
/*

* Qpen the dataset.

*/

dat aset = H5Dopen(file, "Dataset");

/*
* Attach to the scalar attribute using attribute nane, then read and
* display its val ue.

*/
attr = H5Aopen_nane(dataset, "I nteger attribute");
ret = HSAread(attr, HS5T_NATIVE_INT, &point_out);

printf("The value of the attribute \"Integer attribute\" is %l \n", point_out);
ret = HS5Acl ose(attr);

/*
* Attach to the string attribute using its index, then read and display the val ue.
*/

attr = H5Aopen_i dx(dataset, 2);
atype = H5Tcopy(H5T_C_S1);
H5Tset _si ze(atype, 4);
ret = HSAread(attr, atype, string_out);

printf("The value of the attribute with the index 2 is % \n", string_out);
ret = H5Acl ose(attr);
ret H5Tcl ose(atype);
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/*

* Get attribute info using iteration function.
*/

idx = HoAiterate(dataset, NULL, attr_info, NULL);

/*

* Close the dataset and the file.
*/

H5Dcl ose( dat aset) ;

H5Fcl ose(file);

return O;

}

/*
* QOperator function.
*/
herr _t
attr_info(hid_t loc_id, const char *nane, void *opdata)
{
hid_t attr, atype, aspace; [* Attribute, datatype and dataspace identifiers */
i nt rank;
hsize_t sdinf64];
herr_t ret;
int i;
size_t npoints; /* Nunmber of elenents in the array attribute. */
float *float_array; /* Pointer to the array attribute. */
/*
* Open the attribute using its nane.
*/
attr = H5Aopen_nanme(loc_id, nane);

/*

* Display attribute name.
*/

printf("\n");
printf("Name : ");

put s(nane) ;

/*
* Get attribute datatype, dataspace, rank, and di mensi ons.
*/

atype H5Aget _type(attr);

aspace HS5Aget _space(attr);

rank = H5Sget _si npl e_ext ent _ndi ns(aspace);

ret = H5Sget _sinpl e_extent_dins(aspace, sdim NULL);

/*

* Display rank and di nension sizes for the array attribute.
*/

if(rank 0) {

printf("Rank : % \n", rank);

printf ("D nension sizes : ");

for (i=0; i< rank; i++) printf("%d ", (int)sdinfi]);
printf("\n");

}

/*

* Read array attribute and display its type and val ues.
*/
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if (HBT_FLOAT == H5Tget cl ass(atype)) {

printf("Type : FLOAT \n");

npoi nts = H5Sget _si npl e_ext ent _npoi nt s(aspace)

float_array = (float *)malloc(sizeof (float)*(int)npoints);
ret = HSAread(attr, atype, float_array);

printf("Values : ");

for( i =0; i < (int)npoints; i++) printf("% ", float_array[i])
printf("\n");
free(float_array);
}
/*
* Release all identifiers
*/

H5Tcl ose(atype);
H5Scl ose(aspace) ;
H5Acl ose(attr);

return O;
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Example 9. Creating and storing referencesto objects.

This example creates a group and two datasets and a named datatype in the group. References to these four objects are

stored in the dataset in the root group.

#i ncl ude <hdf5. h>

#def i ne FILE1l "treferl. h5"

/* 1-D dataset with fixed di nensions */
#defi ne SPACE1_NAME "Spacel"

#def i ne SPACE1_RANK 1

#def i ne SPACE1_DI ML 4

/* 2-D dataset with fixed di nensions */
#defi ne SPACE2_NAME " Space2"

#def i ne SPACE2_RANK 2
#def i ne SPACE2_DI ML 10
#def i ne SPACE2_DI M2 10
i nt
mai n(voi d) {
hi d_t fidl; /* HDF5 File IDs
hid_t dataset; /* Dataset ID
hid_t group; /* Group ID */
hid_t sidi; /* Dataspace |D
hid_t tidi; /* Datatype ID
hsi ze_t dinmsl[] = {SPACE1_DI M};
hobj ref _t *wbuf ; /* buffer to wite to disk */
i nt *tu32; /* Tenporary pointer to int data */
i nt i; /* counting variables */
const char *wite_conment="Foo!"; /* Comments for group */
herr _t ret; /* Generic return val ue

/* Conpound dat atype */
typedef struct sl t {

unsi gned int a;
unsi gned int b;
float c;

} sl t;

/* Allocate wite buffers */
wbuf =(hobj _ref_t *)mal | oc(si zeof (hobj _ref _t)*SPACE1_DI ML) ;
tu32=mal | oc(si zeof (i nt)*SPACELl_DI M) ;

/* Create file */
fidl = H5Fcreate(FI LEL, H5F_ACC TRUNC, H5P_DEFAULT, H5P_DEFAULT);

/* Create dataspace for datasets */
sidl = H5Screate_si nmpl e( SPACE1_RANK, dinsl, NULL);

/* Create a group */
group=HsCcreate(fidl, "G oupl",-1);

/* Set group’s coment */
ret =H5Gset _coment (group,".",wite_conment);

/* Create a dataset (inside Goupl) */

dat aset =H5Dcr eat e( gr oup, "Dat aset 1", H6T_STD_U32LE, si d1, H5SP_DEFAULT) ;

for(i=0; i < SPACE1l_DI ML; i ++)

*/
*/

*/
*/

*/
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tu3d2[i] = i*3;

/* Wite selection to disk */

ret =H5Dwri t e( dat aset , HST_NATI VE_I NT, H5S_ALL, H5S_ALL, H5P_DEFAULT, t u32);

/* O ose Dataset */
ret = H5Dcl ose(dat aset);

/* Create another dataset (inside Goupl) */

dat aset =H5Dcr eat e( gr oup, " Dat aset 2", H5T_NATI VE_UCHAR, si d1, H5P_DEFAULT) ;

/* O ose Dataset */
ret = H5Dcl ose(dat aset);

/* Create a datatype to refer to */
tidl = H5Tcreate (HST_COMPOUND, sizeof (sl_t));

/[* Insert fields */
ret=H5Ti nsert (tidl, "a", HOFFSET(sl1l t,a), HS5T_NATIVE | NT);

ret=H5Tinsert (tidl, "b", HOFFSET(sl_t,b), HS5T_NATIVE_|NT);
ret=H5Tinsert (tidl, "c", HOFFSET(sl1l_t,c), H5T_NATIVE FLQOAT);

/* Save datatype for later */
ret=H5Tcomi t (group, "Datatypel”, tidl);

/* C ose datatype */
ret = H5Tcl ose(tidl);

/* O ose group */
ret = H5Gcl ose(group);

/* Create a dataset to store references */

dat aset =H5Dcr eat e(fi d1, "Dat aset 3", HST_STD_REF_OBJ, si d1, H5P_DEFAULT) ;

/* Create reference to dataset */
ret = H5Rcreate(&wuf[0],fidl,"/ G oupl/ Dataset 1", HSR OBJECT, - 1);

/* Create reference to dataset */
ret = H5Rcreate(&wbuf[1],fidl,"/ G oupl/ Dataset2", HSR_OBJECT, - 1) ;

/* Create reference to group */
ret = H5Rcreate(&wbuf[2],fidl,"/ G oupl", HGR OBJECT, -1);

/* Create reference to naned datatype */
ret = HS5Rcreate(&wbuf[3],fidl,"/ G oupl/Datatypel”, HSR OBJECT, - 1);

/* Wite selection to disk */

ret =H5Dwr i t e( dat aset , H5T_STD REF_OBJ, H5S_ALL, H5S_ALL, H5P_DEFAULT, wbuf ) ;

/* O ose disk dataspace */
ret = H5Scl ose(sidl);

/* Cl ose Dataset */
ret = H5Dcl ose(dat aset);

[* Close file */

ret = H5Fcl ose(fidl);
free(wouf);
free(tu32);

return O;
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Example 10. Reading refer ences to objects.

This example opens and reads dataset Dat aset 3 from the file created in Example 9. Then the program dereferences the
references to dataset Dat aset 1, the group and the named datatype, and opens those objects. The program reads and
displays the dataset’s data, the group’s comment, and the number of members of the compound datatype.

#i nclude <stdlib. h>
#i ncl ude <hdf5. h>

#define FILE1l "treferl. h5"

/* dataset with fixed dinensions */
#defi ne SPACE1_NAME " Spacel"

#def i ne SPACE1_RANK 1
#def i ne SPACE1_DI ML 4
i nt
mai n(voi d)
hi d_t fidl; /* HDF5 File IDs */
hi d_t dataset, /* Dataset |ID */
dset 2; /* Dereferenced dataset ID */
hi d_t group; /* Goup ID */
hid_t si di; /* Dataspace |ID */
hi d_t tidi; /* Datatype ID */
hobj ref _t *rbuf ; /* buffer to read fromdisk */
i nt *tu32; /* temp. buffer read fromdisk */
i nt i; /* counting variables */
char read_comment[10];
herr_t ret; /* Generic return val ue */

/* Allocate read buffers */
rbuf = mall oc(sizeof (hobj ref t)*SPACEL_DI ML) ;
tu32 = mal | oc(sizeof (int)*SPACEL_DI M) ;

/* Open the file */
fidl = H5Fopen(FI LE1l, H5F_ACC RDWR, H5P_DEFAULT);

/* Open the dataset */
dat aset =H5Dopen(fi d1, "/ Dat aset 3");

/* Read sel ection fromdisk */
r et =H5Dr ead( dat aset , HST_STD REF_OBJ, H5S_ALL, H5S_ALL, H5P_DEFAULT, r buf ) ;

/* Open dataset object */
dset 2 = H5Rder ef er ence(dat aset, HSR_OBJECT, & buf[0]);

/* Check information in referenced dataset */
sidl = HoDget _space(dset 2);

r et =H5Sget _si npl e_ext ent _npoi nts(si dl);

/* Read from disk */

ret =H5Dr ead( dset 2, H5T_NATI VE_I NT, H5S_ALL, H5S_ALL, H5P_DEFAULT, t u32);
printf("Dataset data : \n");

for (i=0; i < SPACE1_DIML ; i++) printf (" % ", tu32[i]);
printf("\n");

printf("\n");

/* O ose dereferenced Dataset */
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ret = H5Dcl ose(dset2);

/* Open group object */
group = H5Rder ef er ence(dat aset, HSR_OBJECT, & buf[2]);

/* Get group’s coment */

r et =H6Gget _comment (group, ".", 10, read_conment) ;
printf("Goup comment is % \n", read_comment);
printf(" \n");

/* O ose group */
ret = H5Gcl ose(group);

/* Open datatype object */
tidl = H5Rder ef er ence(dat aset, HSR_OBJECT, & buf[ 3]);

/* Verify correct datatype */
H5T_cl ass_t tcl ass;

tclass= H5Tget_cl ass(tidl);
if ((tclass == H5T_COVPOUND) )
printf ("Nunmber of conpound datatype menbers is % \n",
printf(" \n");
}

/* O ose datatype */
ret = H5Tcl ose(tidl);

/* C ose Dataset */
ret = H5Dcl ose(dat aset);

/* Cose file */
ret = H5Fcl ose(fidl);

/* Free nenory buffers */
free(rbuf);

free(tu32);

return O;

H5Tget _nnenbers(tidl));
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Example 11. Creating and writing areferenceto aregion.

This example creates a dataset in the file. Then it creates a dataset to store references to the dataset regions (selections).
Thefirst selection isa 6 x 6 hyperslab. The second selection is a point selection in the same dataset. References to both

selections are created and stored in the buffer, and then written to the dataset in the file.

#i nclude <stdlib. h>
#i ncl ude <hdf5. h>

#define FILE2 "trefer2. h5"
#defi ne SPACE1_NAME " Spacel"
#def i ne SPACE1_RANK 1
#def i ne SPACE1_DI ML 4

/* Dataset with fixed di nensions */
#defi ne SPACE2_NAME " Space?2"

#def i ne SPACE2_RANK 2

#def i ne SPACE2_DI ML 10

#def i ne SPACE2_DI M2 10

/* El ement selection information */
#defi ne PO NT1_NPO NTS 10

i nt
mai n(voi d)
{
hi d_t fidil; /* HDF5 File IDs */
hid_t dset 1, /* Dataset ID */
dset 2; | * Dereferenced dataset ID */
hi d_t si di, /* Dataspace | D #1
si d2; /* Dataspace |ID #2 */
hsi ze_t dimsl[] = {SPACE1_DI M},
dins2[] = {SPACE2_DI ML, SPACE2_DI M2};
hssi ze_t start [ SPACE2_RANK] ; /* Starting |ocation of hyperslab */
hsi ze_t stri de[ SPACE2_RANK] ; /* Stride of hyperslab */
hsi ze_t count [ SPACE2_RANK] ; /* El ement count of hyperslab */
hsi ze_t bl ock[ SPACE2_RANK] ; /* Block size of hyperslab */
hssi ze_t coor d1[ PO NT1_NPO NTS] [ SPACE2_RANK] ;
/* Coordinates for point selection */
hdset _reg_ref _t *wbuf ; /* buffer to wite to disk */
i nt * dwbuf ; /* Buffer for witing nuneric data to disk */
i nt i; /* counting variables */
herr _t ret; /* Generic return val ue */
/* Allocate wite & read buffers */
wbuf =cal | oc(si zeof (hdset _reg_ref _t), SPACE1_DI ML) ;
dwbuf =mal | oc(si zeof (i nt)* SPACE2_DI ML* SPACE2_DI M2) ;
[* Create file */
fidl = H5Fcreate(FlI LE2, H5F_ACC TRUNC, H5P_DEFAULT, H5P DEFAULT);
/* Create dataspace for datasets */
si d2 = H5Screate_si npl e( SPACE2_RANK, dims2, NULL);
/* Create a dataset */
dset 2=H5Dcr eat e(fi d1, "Dat aset 2", H5T_STD_USLE, si d2, H5P_DEFAULT) ;
for(i=0; i < SPACE2_DI Mi*SPACE2_DI M2; i ++)
dwouf[i]=i*3;
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/* Wite selecti

ret =HsDwri t e(dset 2, HST_NATI VE_I NT, H5S_ALL, H5S_ALL, H5P_DEFAULT, dwbuf);

/* Cl ose Dataset

on to disk */

*/

ret = H5Dcl ose(dset2);

/* Create dataspace for the reference dataset */
sidl = H5Screat e_si npl e( SPACE1_RANK, dimnmsl, NULL);

/* Create a dataset */

dset 1=H5Dcr eat e(fi d1, " Dat aset 1", H5T_STD_REF_DSETREG, si d1, H5SP_DEFAULT) ;

/* Create references */

/* Select 6x6 hyperslab for first

start[0] =2; star
stride[0]=1; str

t[1] =2;
i de[ 1] =1;

count [ 0] =6; count[ 1] =6;
bl ock[ 0] =1; bl ock[ 1] =1;

ret = H5Ssel ect _hypersl ab(sid2, H5S_SELECT_SET, start, stride, count, bl ock) ;

/* Store first dataset region */

ret = H5Rcreate(&wbuf[0],fidl,"/Dataset2", HSR DATASET _REQ ON, si d2);

/* Sel ect sequence of ten points for second reference */

coor d1[ 0] [ 0] =6;
coordl[ 1] [ 0] =2;
coordl[ 2] [ 0] =8;
coordl[ 3] [ 0] =1;
coordl[ 4][ 0] =2;
coordl[ 5] [ 0] =3;
coor dl[ 6] [ 0] =0;
coordl[ 7] [ 0] =9;
coordl[ 8] [ 0] =7;
coordl[ 9] [ 0] =3;
ret = H5Ssel ect
**)coordl);

/* Store second

/* Wite selecti

ret =HsDwrite(dset 1, H5T_STD REF_DSETREG, H5S_ALL, H5S_ALL, H5P_DEFAULT, wbuf ) ;

/[* Close all obj

coordl[ 0] [ 1] =9;
coordl[ 1] [ 1] =2;
coordl[ 2] [ 1] =4;
coordl[ 3] [ 1] =6;
coordl[ 4] [ 1] =8;
coordl[ 5] [ 1] =2;
coordl[ 6] [ 1] =4;
coordl[ 7] [ 1] =0;
coordl[ 8] [ 1] =1;
coordl[ 9] [ 1] =3;

dat aset region */
ret = H5Rcreate(&wbuf[1],fidl,"/Dataset2", HSR DATASET_REQ ON, si d2) ;

on to disk */

ects */

ret = H5Scl ose(sidl);
ret = H5Dcl ose(dsetl);
ret = H5Scl ose(sid2);

/* Close file */
ret = H5Fcl ose(f

free(wouf);
free(dwouf);
return O;

idl);

reference */

_el ement s(si d2, H5S_SELECT_SET, PO NT1_NPQO NTS, (const hssi ze_t
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Example 12. Reading areferenceto aregion.

This example reads a dataset containing dataset region references. It reads data from the dereferenced dataset and displays
the number of elements and raw data. Then it reads two selections: a hyperslab selection and a point selection. The
program queries a number of pointsin the hyperslab and the coordinates and displays them. Then it queries a number of

selected points and their coordinates and displays the information.

#i ncl ude <stdlib. h>
#i ncl ude <hdf5. h>

#def i ne FI LE2 "trefer2. ht"
#defi ne NPO NTS 10

/* 1-D dataset with fixed di nensions */
#defi ne SPACE1_NAME " Spacel"

#def i ne SPACEL1_RANK 1

#def i ne SPACE1_DI ML 4

/* 2-D dataset with fixed di nensions */
#defi ne SPACE2_NAME " Space?2"

#def i ne SPACE2_RANK 2
#def i ne SPACE2_DI ML 10
#def i ne SPACE2_DI M2 10
i nt
mai n(voi d)
{
hi d_t fidl; /* HDF5 File IDs */
hid_t dset 1, /* Dataset ID */
dset 2; | * Dereferenced dataset
hid_t sidi, /* Dataspace |ID #1 */
si d2; /* Dataspace | D #2 */
hsize t * coords; /* Coordinate buffer */
hsi ze_t | oW SPACE2_RANK] ; /* Sel ection bounds */
hsi ze_t hi gh[ SPACE2_RANK] ; Sel ection bounds */
hdset _reg_ref _t *r buf; /* buffer to to read disk */
i nt *dr buf ; /* Buffer for reading nuneric data fromdisk */
i nt i, j; /* counting variables */
herr _t ret; /* Generic return val ue */

/* Qutput nessage about test being perforned */

/* Allocate wite & read buffers */

rbuf =mal | oc(si zeof (hdset _reg_ref_t)*SPACE1_DI M) ;
dr buf =cal | oc(si zeof (i nt), SPACE2_DI ML* SPACE2_DI M) ;

/* Open the file */

fidl = H5Fopen(Fl LE2, H5F_ACC RDWR HSP_DEFAULT);

/* Cpen the dataset */
dset 1=H5Dopen(fidl, "/ Dataset1");

/* Read sel ection fromdisk */

ret =H5Dr ead( dset 1, H5T_STD_REF_DSETREG, H5S_ALL, H5S_ALL, H5P_DEFAULT, r buf ) ;

/* Try to open objects */

dset 2 = H5Rder ef erence(dset 1, HSR_DATASET_REG ON, & buf [ 0] ) ;

/* Check information in referenced dataset */
sidl = HoDget _space(dset 2);
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ret =H5Sget _si npl e_ext ent _npoi nt s(si dl);
printf(" Nunmber of elenments in the dataset is : %\n",ret);

/* Read fromdisk */
r et =H5Dr ead( dset 2, H5T_NATI VE_I NT, H5S_ALL, H5S_ALL, H5P_DEFAULT, dr buf) ;

for(i=0; i < SPACE2_DI ML; i ++)
for (j=0; j < SPACE2_DIM2; j++) printf (" %l ", drbuf[i*SPACE2_DI M2+j]);
printf("\n"); }

/* Get the hyperslab selection */
si d2=H5Rget regi on(dset 1, HSR DATASET REG ON, & buf[0]);

/* Verify correct hyperslab selected */

ret = H5Sget _sel ect _npoi nts(sid2);

printf(" Nunmber of elements in the hyperslab is : % \n", ret)

ret = H5Sget _sel ect _hyper_nbl ocks(si d2);

coords=nml | oc(ret*SPACE2_RANK*si zeof (hsi ze_t)*2); /* allocate space for the hyperslab
bl ocks */

ret = H5Sget _sel ect _hyper _bl ocklist(sid2,0,ret, coords);

printf(" Hyperslab coordinates are : \n");

printf (" ( %u, %u) ( %u, %u) \n", \
(unsi gned | ong) coords[ 0], (unsi gned | ong)coords[ 1], (unsi gned | ong)coords[ 2], (unsi gned
| ong) coords[3]);

free(coords)

ret = H5Sget _sel ect _bounds(si d2, | ow, hi gh);

/* Cl ose region space */
ret = H5Scl ose(sid2);

/* Get the el enent selection */
si d2=H5Rget _regi on(dset 1, HSR_DATASET_REG ON, & buf[1]);

/I* Verify correct elements selected */
ret = H5Sget _sel ect _el em npoi nts(sid2);
printf(" Number of selected elenents is : %\n", ret);

/* Allocate space for the element points */
coords= nmal | oc(ret*SPACE2_RANK*si zeof (hsi ze_t));
ret = H5Sget_sel ect _elempointlist(sid2,0,ret,coords);
printf(" Coordinates of selected elenments are : \n");
for (i=0; i < 2*NPA NTS; i=i+2)
printf(" ( %u, %u) \n", (unsigned long)coords[i], (unsigned |ong)coords[i+1]);

free(coords);
ret = H5Sget _sel ect _bounds(si d2, | ow, hi gh);

/* Cl ose region space */
ret = H5Scl ose(sid2);

/* Close first space */
ret = H5Scl ose(sidl);

/* O ose dereferenced Dataset */
ret = H5Dcl ose(dset 2);

/* O ose Dataset */
ret = H5Dcl ose(dsetl);

/* Close file */
ret = H5Fcl ose(fidl);
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/* Free menory buffers */
free(rbuf);

free(drbuf);

return O;
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