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HDF5 C++ Interfaces

/! HDF5 dataset and attribute have sone common characteristics, so the

/1l termabstract dataset is used to nane the elenent that can represent
/1 both objects, dataset and attribute.

11

/1 Class AbstractDs is an abstract base class, fromwhich Attribute and
/1 DataSet inherit. It provides the services that are comon to both

/1 Attribute and DataSet. It also inherits from H5Obj ect and passes down
/'l the services that H5(bj ect provides.

class AbstractDs : public H5Object

/1l Gets the dataspace of this abstract dataset - pure virtual
vi rtual DataSpace get Space() const = 0;

/1l Gets the class of the datatype that is used by this abstract
/] dat aset
H5T_cl ass_t get Typed ass() const;

/Il Gets a copy of the datatype that this abstract dataset uses.

/1 Note that this datatype is a generic one and can only be accessed
/'l via generic menber functions, i.e., nenber functions belong to

/1 DataType. To get specific datatype, i.e. Enunilype, FloatType,

/1 etc..., use the specific functions, that follow instead.

Dat aType get Dat aType() const;

/1 Gets a copy of the specific datatype of this abstract dataset
EnunType get Enunilype() const;

ConpType get CompType() const;

I nt Type getlnt Type() const;

Fl oat Type get Fl oat Type() const;

StrType get StrType() const;

/1 Copy constructor
Abstract Ds( const AbstractDs& original );

virtual ~AbstractDs();

/1l end of class AbstractDs
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Il
/1
/1
Il
Il
/1

Atomi c datatype can be an integer, float, string, or predefined datatype.

Class AtonType is a base class, fromwhich IntType, FloatType, StrType,
and PredType inherit. It provides the services that are common to these
subcl asses. It also inherits from DataType and passes down the

services that are common to all the datatypes.

cl ass AtonType : public DataType

/1

/1
Il
Il
/1
Il

/1l Sets the total size for an atom c dat atype.
void setSize( size_t size ) const;

/1l Returns the byte order of an atom c datatype.
H5T order _t getOrder( string& order_string ) const;

/1l Sets the byte ordering of an atom c datatype.
voi d setOrder( H5T order_t order ) const;

/1l Returns the precision of an atonic datatype.
size_t getPrecision() const;

/1l Sets the precision of an atom c datatype.
voi d setPrecision( size_t precision ) const;

/] Gets the bit offset of the first significant bit.
int getOfset() const;

/] Sets the bit offset of the first significant bit.
void setOffset( size_t offset ) const;

/1 Copy constructor
At onType( const AtonTType& original );

virtual ~Atomlype();

end of class Atonilype

An attribute is an abstract dataset because it has some characteristics

that a dataset also has, but not all.

Class Attribute inherits from AbstractDs and provi des accesses to an
attribute.
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class Attribute : public AbstractDs

/1 Wites data to this attribute.
void write(const DataType& memtype, void *buf ) const;

/!l Reads data fromthis attribute.
voi d read( const DataType& memtype, void *buf ) const;

I/l Gets a copy of the dataspace for this attribute.
virtual DataSpace get Space() const;

/Il Gets the nane of this attribute.
string getNane( size_t buf_size ) const;

/1 An attribute doesn’t have the ability to iterate, sinply because
/1 it doesn’'t have any attributes associated with it. Thus, the

/'l inplementation of this menber which is inherited from H5bj ect
/Il is overwitten to do nothing here.

int iterateAttrs() const;

/1l Creates a copy of an existing attribute using the attribute id
Attribute( const hid_t attr_id);

/1 Copy constructor
Attribute( const Attribute& original );

virtual ~Attribute();

/'l CommonFG is a protocol class. |Its existence is sinply to provide the
/1l common services that are provided by H5File and Goup. The file or
/1l group in the context of this class is referred to as 'location’.
cl ass CommonFG
/!l Creates a new group at this |ocation.
Group createGoup( const string& nanme, size_t size_hint = 0 ) const;
G oup createG oup( const char* nane, size_t size_hint = 0 ) const;

/1 Opens an existing group in a |ocation.
Group openG oup( const string& name ) const;

Group openG oup( const char* name ) const;

/Il Creates a new dataset at this |ocation.
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Dat aSet createDataSet ( const string& nane, const DataType& data_type, const
Dat aSpace& data_space, const DSet CreatPropList& create_plist =
DSet Cr eat Pr opLi st: : DEFAULT ) const;

Dat aSet createDataSet ( const char* nanme, const DataType& data_type, const
Dat aSpace& data_space, const DSet CreatPropList& create_plist =
DSet Cr eat PropLi st:: DEFAULT ) const;

/1 Opens an existing dataset at this |ocation.
Dat aSet openDat aSet ( const string& nane ) const;
Dat aSet openDat aSet ( const char* nane ) const;

I/l Creates a link of the specified type fromnew nane to current_nane;
/1l both nanes are interpreted relative to this |ocation.

void link( H5Glink_t link_type, const string& curr_nane, const string& new nane )
const;

void link( H5G link_t link_type, const char* curr_name, const char* new_nane )
const;

/1 Renpbves the specified nanme at this |ocation
void unlink( const string& name ) const;
voi d unlink( const char* name ) const;

/1l Renames an HDF5 object at this |ocation
void nmove( const string& src, const string& dst ) const;
voi d nove( const char* src, const char* dst ) const;

/'l Returns infornation about an HDF5 object, given by its nane, at this |ocation

voi d get Objinfo( const string& nane, hbool t follow |ink, H5G stat_t& statbuf )
const;

voi d get Gbjinfo( const char* nane, hbool _t follow_|ink, H5G stat_t& stathbuf )
const;

/1l Returns the nanme of the HDF5 object that the synbolic link points to.
string getlLinkval ( const string& nane, size_t size ) const;
string getlLinkval ( const char* name, size_t size ) const;

/Il Sets the coment for the HDF5 object specified by its nane.
voi d set Conment ( const string& nane, const string& coment ) const;
voi d set Conment ( const char* nane, const char* coment ) const;

/'l Retrieves coment for the HDF5 object specified by its nane
string get Conment( const string& nane, size_t bufsize ) const;

string get Corment ( const char* nane, size_t bufsize ) const;

/1 Mounts the file "child onto this |ocation.
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voi d mount ( const string& name, H5File& child, PropList& plist ) const;
voi d nount( const char* nane, H5File& child, PropList& plist) const;

/1 Unnmounts the file named 'nane’ fromthis location
voi d unmount ( const string& nane ) const;
voi d unmount ( const char* nanme ) const;

Il lterates over the elenents of this |ocation - not inplenented in

/1l C++ style yet

int iterateEl ens( const string& name, int *idx, H5G.iterate_t op, void *op_data );
int iterateEl ens( const char* nanme, int *idx, H5G.iterate_t op, void *op_data );

/1 Opens a generic naned datatype at this |ocation
Dat aType openDat aType( const string& nane ) const;
Dat aType openDat aType( const char* name ) const;

I/ Opens a nanmed enuneration datatype at this |ocation
EnunType openEnuniType( const string& nane ) const;
EnunType openEnunType( const char* nanme ) const;

/1 Opens a naned conpound datatype at this location
ConpType openConmpType( const string& name ) const;
ConpType openConmpType( const char* nane ) const;

/1 Opens a naned integer datatype at this |ocation
I nt Type openl nt Type( const string& nane ) const;
I nt Type openl nt Type( const char* name ) const;

/1 Opens a naned floating-point datatype at this |ocation
Fl oat Type openFl oat Type( const string& name ) const;
Fl oat Type openFl oat Type( const char* nane ) const;

/'l Opens a nanmed string datatype at this |ocation
StrType openStrType( const string& nane ) const;
StrType openStrType( const char* name ) const;

/1l For HoFile and Group to throw appropriate exception - pure virtua
virtual void throwkxception() const = 0;

/'l Get id of the location, either group or file - pure virtua
virtual hid_t getLocld() const = O;
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CommonFE ) ;
virtual ~CommonFE);

/1 end of CommonFG decl aration

/1 O ass ConpType inherits from DataType and provi des accesses to a conpound
/] datatype.
cl ass ConpType : public DataType

/| Creates a new conpound datatype, given the type's size.
ConpType( size_t size );

/1 Creates a conpound datatype using an existing id.
ConpType( const hid_t existing_id);

/1 Gets the conmpound datatype of the specified dataset.
ConpType( const DataSet & dataset );

I/ Returns the nunber of nenbers in this conpound dat atype.
i nt get Nmenbers() const;

/1 Returns the name of a nmenmber of this conpound dat atype.
string get Menber Nane( int nenber_num) const;

/'l Returns the offset of a menber of this conmpound datatype.
size_t getMenberOffset( int menb_no ) const;

/1 Returns the dinmensionality of the specified nenber of this conpound dat atype.
int get MenberDi ms( int menber_num size_t* dims, int* perm) const;

/1l Returns the type class of the specified nenmber of this conpound
[/l datatype. It provides to the user a way of know ng what type
/!l to create another datatype of the sane class.

H5T cl ass_t get Menberd ass( int nenber_num) const;

/1l Returns the generic datatype of the specified menber in
/1 this conpound dat atype.
Dat aType get Menber Dat aType( int nmenmber_num ) const;

/1 Returns the enuneration datatype of the specified nmenber in
/'l this conpound dat atype.
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Enunifype get Menber EnunType( int member_num ) const;

/'l Returns the conpound datatype of the specified nenber in
/'l this conpound dat atype.
ConpType get Menber ConpType( int menber_num) const;

/'l Returns the integer datatype of the specified menber in
/'l this conpound dat atype.
I nt Type get Menber | nt Type( int nmenber_num) const;

/'l Returns the floating-point datatype of the specified nenber in
/1 this conpound dat atype.

Fl oat Type get Menber Fl oat Type( int nenber _num) const;

/1l Returns the string datatype of the specified nmenber in

/'l this conpound dat atype.

StrType get Menber StrType( int nenber_num ) const;

/1 Adds a new nenber to this compound dat at ype.

voi d i nsertMenmber( const string name, size_t offset, const DataType& new_nenber )
const;

/'l Recursively renoves padding fromw thin this conpound dat at ype.
voi d pack() const;

/1 Default constructor
ConmpType();

/1 Copy constructor
ConpType( const ConpType& original );

virtual ~ConpType();

/1 end of class ConpType

/1l dass DataSet inherits from AbstractDs and provi des accesses to a dataset.

cl ass DataSet : public AbstractDs

/1l Gets the dataspace of this dataset.
virtual DataSpace get Space() const;

/1l Gets the creation property list of this dataset.
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DSet Cr eat PropLi st getCreatePlist() const;

/Il Gets the storage size of this dataset.
hsi ze_t get StorageSi ze() const;

/1l Reads the data of this dataset and stores it in the provided buffer.
/'l The menory and file dataspaces and the transferring property |ist
/'l can be defaults.

voi d read( void* buf, const DataType& nemtype, const DataSpace& nem space =
Dat aSpace: : ALL, const DataSpace& file_space = DataSpace::ALL, const
DSet MenXf er Pr opLi st & xfer _plist = DSet MenXferPropLi st:: DEFAULT ) const;

/Il Wites the buffered data to this dataset.
/1l The nenory and file dataspaces and the transferring property Iist
/'l can be defaults.

void wite( const void* buf, const DataType& memtype, const DataSpace& nem space
= Dat aSpace: : ALL, const DataSpace& fil e_space = DataSpace:: ALL, const
DSet MenXf er PropLi st & xfer_plist = DSet MenXf er PropLi st:: DEFAULT ) const;

/] Extends the dataset with unlimted dinension.

voi d extend( const hsize_t* size ) const;

/| Default constructor
Dat aSet () ;

/1 Copy constructor
Dat aSet ( const DataSet& original );

virtual ~DataSet();

/1 end of class DataSet

/1 O ass DataSpace provides accesses to the dataspace.

cl ass DataSpace : public |IdConponent

/| Default DataSpace objects
static const DataSpace ALL;

/| Creates a dataspace object given the space type.
Dat aSpace( H5S class_t type );

/] Creates a sinple dataspace.
Dat aSpace( int rank, const hsize_t * dims, const hsize_t * maxdinms = NULL);
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/1 Makes copy of an existing dataspace.
voi d copy( const DataSpace& |ike_space );

/] Determines if this dataspace is a sinple one.
bool isSimple () const;

Il Sets the offset of this sinple dataspace.
void offsetSinple ( const hssize t* offset ) const;

/'l Retrieves dataspace di mension size and maxi mum si ze.
int getSinmpleExtentDins ( hsize_t *dins, hsize_t *maxdins = NULL ) const;

Il Gets the dinensionality of this dataspace.
i nt getSinmpl eExtentNdins () const;

Il Gets the nunber of elenents in this dataspace.
hssi ze_t get Si npl eExt ent Npoints () const;

Il Gets the current class of this dataspace.
H5S cl ass_t get Si npl eExtent Type () const;

/| Copies the extent of this dataspace.
voi d extent Copy ( DataSpace& dest_space ) const;

Il Sets or resets the size of this dataspace.

void setExtentSinple( int rank, const hsize_t *current_size, const hsize_t
*maxi num si ze = NULL ) const;

/'l Removes the extent fromthis dataspace.
voi d set Extent None () const;

Il Gets the nunber of elenents in this dataspace sel ection.
hssi ze_t get Sel ect Npoints () const;

/'l Get nunber of hyperslab bl ocks.
hssi ze_t get Sel ect Hyper Nbl ocks () const;

/1l Gets the list of hyperslab blocks currently sel ected.

voi d get Sel ect Hyper Bl ocklist( hsize_t startblock, hsize_t nunbl ocks, hsize_t *buf
) const;

/Il Gets the nunber of elenent points in the current selection.
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hssi ze_t get Sel ect El enNpoi nts () const;

/Il Retrieves the list of elenent points currently sel ected.
voi d get Sel ect El enPointlist ( hsize_t startpoint, hsize_t nunpoints, hsize_t *buf

) const;

/] Gets the bounding box containing the current selection.
voi d get Sel ect Bounds ( hsize t* start, hsize_t* end ) const;

/1 Selects array elements to be included in the selection for
/'l this dataspace.

voi d sel ectEl ements ( H5S sel oper _t op, const size_t numelenents, const hssize t*

coord[ ] ) const;

/1 Selects the entire dataspace.
void selectAll () const;

/1l Resets the selection region to include no el enents.
voi d sel ect None () const;

/Il Verifies that the selection is within the extent of the dataspace.
bool selectValid () const;

/1l Selects a hyperslab region to add to the current sel ected region.
voi d sel ect Hypersl ab( H5S _sel oper_t op, const hsize_t *count, const hssize_t

*start, const hsize_t *stride = NULL, const hsize_t *block = NULL ) const;

Il

Il
/1
/1

/] Default constructor
Dat aSpace() ;

/1 Create a dataspace object froma dataspace identifier
Dat aSpace( const hid_t space_id );

/1 Copy constructor
Dat aSpace( const DataSpace& original );

virtual ~DataSpace();

end of cl ass DataSpace

HDF5 dat at ype can be an atom datatype, a conpound datatype, or an
enuneration datatype. A datatype is itself a kind of HDF5 object.

10
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/1 O ass DataType provides accesses to a generic HDF5 datatype. 1t has

/'l characteristics which AtonType, ConpType, and Enunifype inherit. It also
/1 inherits from H5(bj ect and passes down the services to its subcl asses.

cl ass DataType : public H5Obj ect

/!l Creates a datatype given its class and size.
Dat aType( const H5T class_t type_class, size_t size );

/1 Copies an existing datatype to this datatype instance.
voi d copy( const DataType& |like_type );

/1l Returns the datatype class identifier of this datatype.
H5T class_t getC ass() const;

/!l Conmmits a transient datatype to a file; this datatype becones
/1 a naned datatype which can be accessed fromthe |ocation.
void commit( H5Cbject& | oc, const string& name ) const;

void comm t( H5Object& | oc, const char* nane ) const;

/| Determi nes whether this datatype is a nanmed datatype or
/1 a transient datatype.
bool conmitted() const;

/1 Finds a conversion function that can handl e the conversion
/1l of this datatype to the given datatype, dest.
H5T_conv_t find( const DataType& dest, H5T_cdata_t **pcdata ) const;

/1 Converts data fromthis datatype into the specified datatype, dest.

voi d convert( const DataType& dest, size_t nelnts, void *buf, void *background,
PropList& plist ) const;

/'l Sets the overflow handler to a specified function.
void setOverfl owm H5T_overflow t func) const;

/] Returns a pointer to the current gl obal overflow function.
H5T_overflow t getOverfl owvoid) const;

/'l Locks a dat atype.
voi d | ock() const;

/1l Returns the size of this datatype.
size_t getSize() const;

11
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/'l Returns the base datatype fromwhich a datatype is derived.
/1 Not inplenmented yet
Dat aType get Super() const;

/1l Registers a conversion function.

voi d regi sterFunc(H5T pers_t pers, const string& nane, const DataType& dest,
H5T_conv_t func ) const;

voi d regi sterFunc(H5T pers_t pers, const char* nanme, const DataType& dest,
H5T_conv_t func ) const;

/'l Renpbves a conversion function fromall conversion paths.

void unregister( H5T_pers_t pers, const string& name, const DataType& dest,
H5T_conv_t func ) const;

voi d unregister( H5T _pers_t pers, const char* nane, const DataType& dest,
H5T_conv_t func ) const;

/1l Tags an opaque dat atype.
voi d set Tag( const string& tag ) const;
voi d set Tag( const char* tag ) const;

/] Gets the tag associated with an opaque dat at ype.
string getTag() const;

/| Creates a DataType using an existing id - this datatype is
/1 not a predefined type

Dat aType( const hid_t type_id, bool predtype = false );

/1 Default constructor
Dat aType();

/1 Copy constructor
Dat aType( const DataType& original );

virtual ~DataType();
/1 end of class DataType
/1l d ass DSet CreatPropLi st provides accesses to a dataset creation
[l property Ilist.

cl ass DSet Creat PropLi st : public PropList

/| Default DSetCreatPropList object
static const DSet Creat PropLi st DEFAULT,

12
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/1 Copies a dataset creation property list using assignnent statenent.
DSet Cr eat PropLi st & operator=( const DSet CreatPropList& rhs );

/1 Sets the type of storage used to store the raw data for the
/1 dataset that uses this property list.
voi d setlLayout( hid_t plist, H5D |ayout_t |ayout ) const;

/1l Gets the layout of the raw data storage of the data that uses this
[l property list.
H5D | ayout _t getLayout () const;

/1 Sets the size of the chunks used to store a chunked | ayout dataset.
voi d set Chunk( int ndims, const hsize_t* dim) const;

/Il Retrieves the size of the chunks used to store a chunked | ayout dataset.
int get Chunk( int max_ndinms, hsize_t* dim) const;

/1 Sets conpression nethod and conpression |evel
voi d setDeflate( int level ) const;

/1 Sets a dataset fill val ue.
voi d setFill Val ue( DataType& fval ue_type, const void* value ) const;

/'l Retrieves a dataset fill val ue.
voi d getFill Val ue( DataType& fval ue_type, void* value ) const;

/! Adds a filter to the filter pipeline

void setFilter( H5Z filter_t filter, unsigned int flags, size_t cd_nelnts, const
unsi gned int cd_values[] ) const;

/'l Returns the nunber of filters in the pipeline.
int getNfilters() const;

/'l Returns infornmation about a filter in a pipeline.

H5Z filter_t getFilter( int filter_nunber, unsigned int& flags, size_t& cd_nelnts,
unsigned int* cd_val ues, size_t nanelen, char nange[] ) const;

/1 Adds an external file to the list of external files.
voi d set External ( const char* nanme, off_t offset, hsize_t size ) const;

/1l Returns the nunber of external files for a dataset.
i nt get External Count() const;

13
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/]l Returns information about an external file

voi d getExternal ( int idx, size_t nane_size, char* name, off_t& offset, hsize t&
size ) const;

/]l Creates a copy of an existing dataset creation property list
/'l using the property list id
DSet Creat PropList( const hid_t plist_id);

/1 Default constructor
DSet Cr eat PropLi st();

/1 Copy constructor
DSet Cr eat Pr opLi st ( const DSet Creat PropLi st& original );

virtual ~DSet Creat PropLi st ();

/'l end of class DSet Creat ProplLi st

/1 O ass DSet MenmXferPropList provides accesses to a dataset nenory and

Il transfer property list.

cl ass DSet MenXf er PropLi st : public PropList

/1 Default object for dataset nenory and transfer property list
static const DSet MemXf er PropLi st DEFAULT;

/1l Copies a dataset nmenory and transfer property list using
/1 assignment statenent
DSet MenXf er PropLi st & oper at or =( const DSet MenXf er PropList& rhs );

/1 Sets type conversion and background buffers
void setBuffer( size_t size, void* tconv, void* bkg ) const;

/| Reads buffer settings
size_t getBuffer( void** tconv, void** bkg ) const;

Il Sets the dataset transfer property list status to TRUE or FALSE
voi d setPreserve( bool status ) const;

/1 Checks status of the dataset transfer property Ilist
bool get Preserve() const;
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/1 Indicates whether to cache hyperslab bl ocks during I/0
voi d set Hyper Cache( bool cache, unsigned Iimt = 0 ) const;

/1 Returns information regarding the caching of hyperslab blocks during I/0
voi d get Hyper Cache( bool & cache, unsigned& linmt ) const;

/] Sets B-tree split ratios for a dataset transfer property |ist
voi d setBtreeRati os( double |left, double middl e, double right ) const;

/] Gets B-tree split ratios for a dataset transfer property |ist
voi d getBtreeRati os( double& |l eft, double& niddle, double& right ) const;

/1l Sets the nenory manager for variabl e-1ength datatype

/] allocation in H5Dread and H5Dvl en_reclaim

voi d set VI enMemvanager ( H5MM al | ocate_t alloc, void* alloc_info,
HsMM free t free, void* free_info ) const;

/1l alloc and free are set to NULL, indicating that system
/1 malloc and free are to be used
voi d set VI enMemManager () const;

/1l Gets the nenory nmamnager for variabl e-1ength datatype

I/ allocation in H5Dread and H5Tvl en_reclaim

voi d get VI enMemvanager ( H5MM al | ocate_t & al l oc, void** alloc_info,
H5MM free t& free, void** free_info ) const;

/'l Sets the transfer node - parallel node, not currently supported
/lvoid setXfer( HoD transfer_t data xfer_node = H5D _XFER | NDEPENDENT ) const;

Il Gets the transfer node - parallel node, not currently supported
/1 H5D transfer_t getXfer() const;

/1l Creates a copy of an existing dataset menory and transfer
/1 property list using the property list id
DSet MenXf er PropLi st (const hid_t plist_id)

/] Default constructor
DSet MenXf er Pr opLi st ();

/1 Copy constructor
DSet MenXf er Pr opLi st ( const DSet MenXf er PropLi st& original );
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/1 Default destructor
virtual ~DSet MenXf er PropList();

/'l end of class DSet MenXfer PropLi st

cl ass EnunTType : public DataType

/1l Creates an enpty enuneration datatype based on a native signed
/1 integer type, whose size is given by size.
EnuniType( size_t size );

/1l Gets the enum datatype of the specified dataset
EnunType( const DataSet& dataset ); // H5Dget _type

/1l Creates a new enum dat atype based on an integer datatype
EnuniType( const |ntType& data_type ); // H5Tenumcreate

/1l Inserts a new nenber to this enuneration type.
void insert( const string& nane, void *value ) const;
void insert( const char* nanme, void *value ) const;

/1l Returns the synbol name corresponding to a specified menber
/] of this enuneration datatype.
string naneCf ( void *value, size_t size ) const;

/'l Returns the value corresponding to a specified menber of this
/'l enuneration datatype.

voi d val ueOf ( const string& name, void *value ) const;

voi d val ued ( const char* nane, void *value ) const;

/1l Returns the value of an enuneration datatype nenber
voi d get Menber Val ue( int nenb_no, void *value ) const;

/| Default constructor
EnuniType() ;

/1l Creates an enuneration datatype using an existing id
EnunType( const hid_t existing_id );

/1 Copy constructor
Enunifype( const EnuniType& original );

16



HDF5 C++ Interfaces

virtual ~Enunilype();
/1 end of class Enunilype

cl ass Exception

/1 Creates an exception with a detail ed nessage
Exception( const string& nessage );

Exception( const char* message);

/1l Returns the character string that describes an error specified by
/1 a major error nunber.
string getMajorString( HS5E major _t major_num) const;

/1l Returns the character string that describes an error specified by
/1 a mnor error nunber.
string getMnorString( HS5E mnor_t minor_num) const;

/1l Returns the detailed nessage set at the tinme the exception is thrown
string getDetail Mesg() const;

/] Turns on the automatic error printing.
voi d set AutoPrint( H5E_auto_t func,
voi d* client_data ) const;

/1l Turns off the automatic error printing.
static void dontPrint();

/1l Retrieves the current settings for the automatic error stack
/1 traversal function and its data.
voi d get AutoPrint( HS5E auto_t& func,

voi d** client_data ) const;

/[l Clears the error stack for the current thread.
voi d clearErrorStack() const;

I/ Wal ks the error stack for the current thread, calling the
/1 specified function.
voi d wal kError Stack( HS5E direction_t direction,

HS5E wal k_t func, void* client_data ) const;
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/1 Default error stack traversal callback function that prints
/1 error nmessages to the specified output stream
voi d wal kDef Error Stack( int n, HSE error_t& err_desc,

voi d* client_data ) const;

/[l Prints the error stack in a default manner.
//void printError() const;
void printError( FILE* stream= NULL ) const;

/1 Creates an exception with no nessage
Exception();

/1 copy constructor
Exception( const Exception& original );

/'l end of class Exception

/'l Cass FilelException inherits from Exception to provide exception
/1 handling for H5File.
class Filel Exception : public Exception
Fi | el Exception();
Fil el Exception( string nmessage );
/1 end of class Filel Exception

/1 dass Groupl Exception inherits from Exception to provide exception
/1 handling for G oup.
cl ass G oupl Exception : public Exception
Groupl Exception();
Groupl Exception( string nessage );
/'l end of class G oupl Exception

/] O ass DataSpacel Exception inherits from Exception to provide exception
/1 handling for DataSpace.
cl ass Dat aSpacel Exception : public Exception
Dat aSpacel Exception();
Dat aSpacel Exception( string nessage );
/'l end of class DataSpacel Exception
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/1 O ass DataTypel Exception inherits from Exception to provide exception
/1 handling for DataType.
cl ass Dat aTypel Exception : public Exception
Dat aTypel Exception();
Dat aTypel Excepti on( string nmessage );
/'l end of class DataTypel Exception

I/ C ass PropListlException inherits from Exception to provide exception
/1 handling for ProplList.
class PropListlException : public Exception
PropLi st | Exception();
PropLi st | Exception( string nessage );
/'l end of class PropListlException

/1 O ass DataSetl| Exception inherits from Exception to provide exception
/1 handling for DataSet.
cl ass DataSet| Exception : public Exception
Dat aSet | Exception();
Dat aSet | Exception( string nessage );
/'l end of class DataSet| Exception

/] Cass Attributel Exception inherits from Exception to provide exception
/1 handling for Attribute.
class Attributel Exception : public Exception
Attri butel Exception();
Attributel Exception( string nessage );
/'l end of class Attributel Exception

/1l dass Libraryl Exception inherits from Exception to provide exception
/1 handling for H5Library.
class Libraryl Exception : public Exception
Li braryl Exception();
Li braryl Exception( string nessage );
/'l end of class Libraryl Exception

/] C ass | dConponent Exception inherits from Exception to provide exception
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/1 handling for |dConponent.

cl ass 1 dConponent Exception : public Exception
| dConponent Exception();
| dConponent Exception( string nessage );

/'l end of class |dConponent Exception

/'l O ass FileAccPropList provides accesses to a file access property |ist.
class Fil eAccPropList : public ProplList

/| Default file access property list object
static const FileAccPropLi st DEFAULT;

/1 Copies a file access property list using assignment statenent.
Fi | eAccPropli st & operator=( const FileAccPropList& rhs );

/'l Sets alignment properties of this file access property |ist.
voi d setAlignnment( hsize_t threshold = 1, hsize_t alignment = 1 ) const;

/'l Retrieves the current settings for alignment properties from
/Il this file access property |ist.
voi d get Alignnment( hsize_t& threshold, hsize_t& alignment ) const;

/] Sets the meta data cache and raw data chunk cache paraneters.

voi d setCache( int ndc_nelnts, int rdcc_nelms, size_t rdcc_nbytes, double rdcc_wo
) const;

/1l Retrieves maxi num si zes of data caches and the preenption
/'l policy value.

voi d getCache( int& mdc_nelnts, int& rdcc_nelnts, size_t& rdcc_nbytes, doubl e&
rdcc_w0 ) const;

/1l Sets garbage collecting references flag.
voi d set GcReferences( unsigned gc_ref = 0 ) const;

/1 Returns garbage collecting references setting.
unsi gned get GcRef erences() const;

/] Creates a copy of an existing file access property |ist
/1 using the property list id.

Fil eAccPropList (const hid_t plist_id);

/| Default constructor
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Fi | eAccPropLi st ();

/1 Copy constructor
Fi | eAccPropLi st ( const FileAccPropList& original );

/] Default destructor
virtual ~FileAccPropList();

/1 end of class FileAccProplLi st

/Il dass FileCreatPropList provides accesses to a file creation property |ist.
class FileCreatPropList : public PropList

/1l Default file creation property list object
static const Fil eCreatPropList DEFAULT,

/Il Copies a file creation property list using assignnment statenent.
Fi | eCreat PropLi st & operator=( const FileCreatPropList& rhs );

/Il Retrieves version information for various parts of a file.
void getVersion( int& boot, int& freelist, int& stab, int& shhdr ) const;

Il Sets the userblock size field of a file creation property |ist.
voi d setUserbl ock( hsize t size ) const;

Il Gets the size of a user block in this file creation property |ist.
hsi ze_t get Userbl ock() const;

/1 Sets file size-of addresses and sizes.
voi d setSizes( size_t sizeof _addr = 4, size_t sizeof _size = 4 ) const;

/'l Retrieves the size-of address and size quantities stored in a
/1 file according to this file creation property list.
voi d getSizes( size_t& sizeof _addr, size_t& sizeof_size ) const;

/1l Sets the size of paraneters used to control the synbol table nodes.
voi d setSynk( int int_nodes_k, int |eaf_nodes_k ) const;

/1l Retrieves the size of the synbol table B-tree 1/2 rank and the
/'l synbol table |eaf node 1/2 size.
voi d get Synk( int& int_nodes_k, int& |eaf_nodes_k ) const;
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/1l Sets the size of paraneter used to control the B-trees for
/'l indexing chunked dat asets.
void setlstorek( int ik ) const;

/1l Returns the 1/2 rank of an indexed storage B-tree.
int getlstorek() const;

/1l Creates a copy of an existing file create property Iist
/'l using the property list id.
Fil eCreat PropLi st (const hid_t plist_id);

/| Default constructor
Fi | eCreat PropList();

/1 Copy constructor
Fi |l eCreat PropLi st( const Fil eCreatPropListé& original );

/] Default destructor
virtual ~FileCreatPropList();

/1 end of class FileCreatProplList

/1 O ass H5File provides accesses to an HDF5 file. It uses the services
/'l provided by CommonFG beside inheriting the HDF5 i d nmanagenent fromthe
/1 1dComponent cl ass.

class H5File : public |dConmponent, public ComopnFG

/1 Creates or opens an HDF5 file. The file creation and access
/1 property lists can be default.

H5Fi | e( const string& nane, unsigned int flags, const FileCreatPropList&
create_plist = FileCreatPropList::DEFAULT, const FileAccProplList& access_plist
Fi | eAccPropli st:: DEFAULT );

H5Fi | e( const char* name, unsigned int flags, const FileCreatProplList&
create_plist = FileCreatPropList::DEFAULT, const FileAccProplList& access_plist
Fi | eAccPropli st:: DEFAULT );

Il Throw file exception - used by CommonFG to specifically throw
/'l Filel Exception.
virtual void throwException() const;

/!l Determines if a file, specified by its name, is in HDF5 format.
static bool isHdf5(const string& name );
static bool isHdf5(const char* name );
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/1 Reopens this file.
voi d reopen();

/] Gets the creation property list of this file.
Fil eCreat PropLi st getCreatePlist() const;

/1 CGets the access property list of this file.
Fi | eAccProplLi st getAccessPlist() const;

/1 Copy constructor
H5Fi | e(const H5Fi |l e& original );

virtual ~H5File();
/'l end of class H5File
/1l dass FloatType inherits from AtoniType and provi des accesses to a
/] floating-point datatype.

class Fl oat Type : public Atonflype

/| Creates a floating-point type using a predefined type.
Fl oat Type( const PredType& pred_type );

/] Gets the floating-point datatype of the specified dataset.
Fl oat Type( const Dat aSet & dat aset );

Il Retrieves floating point datatype bit field information.

voi d getFields( size_t& spos, size_t& epos, size_t& esize, size_t& npos, size t&
nsi ze ) const;

/'l Sets locations and sizes of floating point bit fields.

voi d setFields( size_t spos, size_t epos, size_ t esize, size_t npos, size_t nsize
) const;

/1l Retrieves the exponent bias of a floating-point type.
size_t getEbias() const;

/1l Sets the exponent bias of a floating-point type.
voi d set Ebi as( size_t ebias ) const;

/Il Retrieves mantissa nornalization of a floating-point datatype.
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Il

Il
/1

H5T_normt getNorm( string& normstring ) const;

/1 Sets the mantissa nornalization of a floating-point datatype.
void setNorn( H5T_normt norm) const;

/Il Retrieves the internal padding type for unused bits in
/] floating-point datatypes.

H5T_pad_t getlnpad( string& pad_string ) const;

I/ Fills unused internal floating point bits.
voi d setlnpad( H5T_pad_t inpad ) const;

/] Default constructor
Fl oat Type();

/Il Creates a floating-point datatype using an existing id.
Fl oat Type( const hid_t existing_id );

/1 Copy constructor
Fl oat Type( const Fl oat Type& original );

virtual ~Fl oat Type();

end of class Fl oat Type

Class Group provides accesses to an HDF5 group. As H5File, it uses the
services provided by CommonFG  This class also inherits from H5Ooj ect.

class Goup : public H5Object, public ComopnFG

public:
/'l Throw group exception - used by CommonFG to specifically throw
/'l G oupl Excepti on.

virtual void throwException() const;

/1 Default constructor
G oup();

/1 Copy constructor
G oup( const G oup& original );

virtual ~G oup();
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/'l end of class G oup

/1 dass |dConmponent provides a mechanismto handl e reference counting
/'l for an identifier of any HDF5 object.
cl ass | dConponent

Il Sets the identifier of this object to a new val ue.

void setld( hid_t new.id );

/1l Creates an object to hold an HDF5 identifier.
| dConponent ( const hid_t h5_id );

/Il Gets the value of the current HDF5 object id which is held
/1 by this I dConponent object.

hid t getld () const;

/1 Increment reference counter.
voi d i ncRef Count ();

/1 Decrenment reference counter.
voi d decRef Count ();

/'l Get the reference counter to this identifier.
int getCounter();

/1 Decrenents the reference counter then determines if there are
/1 no nore reference to this object.

bool noReference();

/!l Reset this object by deleting its reference counter of the old id.
void reset();

/1 Copy constructor
| dConponent ( const | dConmponent & ori ginal );

/| Destructor
virtual ~lIdConponent();

}; /1 end class | dConponent

/'l Cass IntType inherits from AtoniType and provi des accesses to
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/'l integer datatypes.
class IntType : public AtonType

Il Creates a integer type using a predefined type.
I nt Type( const PredType& pred_type );

/1 Gets the integer datatype of the specified dataset.
I nt Type( const DataSet & dataset );

Il Retrieves the sign type for an integer type.
H5T_sign_t getSign() const;

/1l Sets the sign proprety for an integer type.
void setSign( H5T_sign_t sign ) const;

/] Default constructor
I nt Type();

/!l Creates a integer datatype using an existing id.
I nt Type( const hid_t existing_id );

/1 Copy constructor
I nt Type( const IntType& original );

virtual ~IntType();

/1 end of class IntType

/1 O ass H5Library provides accesses to the HDF5 library. Al of its

/'l menber functions are static.

class H5Li brary

/1 Initializes the HDF5 library.
static void open();

/1l Flushes all data to disk, closes files, and cleans up nenory.
static void close();

Il Instructs library not to install atexit cleanup routine
static void dontAtExit();
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/'l Returns the HDF library rel ease nunber.
static void getLibVersion( unsigned& maj num unsi gned& m nnum unsi gned& rel num);

Il Verifies that the argunents natch the version nunbers conpil ed
I/ into the library
static void checkVersion( unsigned maj num unsi gned m nnum unsigned rel num);

/'l end of class H5Library

/1 An HDF5 object can be a group, dataset, attribute, or named dat atype.
11

/1 dass H5Ohj ect provides the services that are typical to an HDF5 object
/'l so Group, DataSet, Attribute, and DataType can use them It also

/'l inherits the HDF5 id managenent fromthe class | dConponent.

class H5(bj ect : public |IdConponent

/1 Flushes all buffers associated with this HDF5 object to disk.
void flush( H5F_scope_t scope ) const;

/!l Creates an attribute for a group, dataset, or naned dat atype.
/1l PropList is currently not used, it should al ways be default.

Attribute createAttribute( const char* name, const DataType& type, const
Dat aSpace& space, const PropList& create_plist = PropList:: DEFAULT ) const;

Attribute createAttribute( const string& nane, const DataType& type, const
Dat aSpace& space, const PropList& create_plist = PropList:: DEFAULT ) const;

/] Opens an attribute that belongs to this object, given the
[/ attribute nane.

Attribute openAttribute( const string& name ) const;
Attribute openAttribute( const char* name ) const;

/1 Opens an attribute that belongs to this object, given the
/1 attribute index.
Attribute openAttribute( const unsigned int idx ) const;

/1 lterate user’s function over the attributes of this HDF5 object

int iterateAttrs( attr_operator_t user_op, unsigned* idx = NULL, void* op_data =
NULL );

/] Determines the number of attributes attached to this HDF5 object.
int get NumAttrs() const;
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/'l Removes an attribute fromthis HDF5 object, given the attribute
/'l nare.

voi d removeAttr( const string& nane ) const;

voi d removeAttr( const char* name ) const;

/1 Copy constructor
H5Mhj ect ( const H5Chj ect& original );

virtual ~Hs5Qhject();

/'l end of class H5Obj ect

I/ C ass PredType contains all the predefined datatype objects that are

/1 currently avail able.
class PredType : public AtonType

static const PredType STD | 8BE;
static const PredType STD | 8LE;
static const PredType STD_| 16BE;
static const PredType STD_| 16LE;
static const PredType STD_| 32BE;
static const PredType STD_ | 32LE;
static const PredType STD_| 64BE;
static const PredType STD_| 64LE;
static const PredType STD_USBE;
static const PredType STD_USLE;
static const PredType STD _ULG6BE;
static const PredType STD UL6LE;
static const PredType STD_U32BE;
static const PredType STD _U32LE;
static const PredType STD_U64BE;
static const PredType STD_UG4LE;
static const PredType STD B8BE;
static const PredType STD BS8LE;
static const PredType STD B16BE;
static const PredType STD B16LE;
static const PredType STD _B32BE;
static const PredType STD B32LE;
static const PredType STD B64BE;
static const PredType STD _B64LE;
static const PredType STD _REF_OBJ;
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static const PredType STD_REF_DSETREG

static const PredType C Si;
static const PredType FORTRAN_S1;

static const PredType | EEE_F32BE;
static const PredType | EEE_F32LE;
static const PredType | EEE_F64BE;
static const PredType | EEE_F64LE;
static const PredType UNI X_D32BE;
static const PredType UNI X D32LE;
static const PredType UNI X D64BE;
static const PredType UNI X_D64LE;
static const PredType | NTEL_IS8;

static const PredType | NTEL_I 16;
static const PredType | NTEL_I 32;
static const PredType | NTEL_I 64;
static const PredType | NTEL_US;

static const PredType | NTEL_U16;
static const PredType | NTEL_U32;
static const PredType | NTEL_U64;
static const PredType | NTEL_BS;

static const PredType | NTEL_B16;
static const PredType | NTEL_B32;
static const PredType | NTEL_B64;
static const PredType | NTEL_F32;
static const PredType | NTEL_F64;
static const PredType ALPHA |8;

static const PredType ALPHA |16;
static const PredType ALPHA | 32;
static const PredType ALPHA |64;
static const PredType ALPHA US8;

static const PredType ALPHA U16;
static const PredType ALPHA U32;
static const PredType ALPHA U64;
static const PredType ALPHA BS;

static const PredType ALPHA B16;
static const PredType ALPHA B32;
static const PredType ALPHA B64;
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static const PredType ALPHA F32;
static const PredType ALPHA F64;

static const PredType M PS_I8;
static const PredType M PS_I 16;
static const PredType MPS_|32;
static const PredType M PS_I 64;
static const PredType M PS_US;
static const PredType M PS_UL6;
static const PredType M PS_U32;
static const PredType M PS_U64;
static const PredType M PS_BS;
static const PredType M PS_B16;
static const PredType M PS_B32;
static const PredType M PS_B64;
static const PredType M PS_F32;
static const PredType M PS_F64;
static const PredType NATIVE_CHAR;
static const PredType NATI VE_SCHAR
static const PredType NATI VE_UCHAR;
static const PredType NATI VE_SHORT;
static const PredType NATI VE_USHORT;
static const PredType NATIVE_| NT;
static const PredType NATIVE_UI NT;
static const PredType NATIVE_LONG
static const PredType NATI VE_ULONG
static const PredType NATIVE_LLONG
static const PredType NATI VE_ULLONG
static const PredType NATI VE_FLOAT;
static const PredType NATI VE_DOUBLE;
static const PredType NATI VE_LDOUBLE;
static const PredType NATIVE_BS;
static const PredType NATI VE_BL16;
static const PredType NATIVE _B32;
static const PredType NATI VE_B64;
static const PredType NATI VE_OPAQUE;
static const PredType NATI VE_HSI ZE;
static const PredType NATIVE_HSSI ZE;
static const PredType NATIVE_HERR;
static const PredType NATIVE_HBOO.;

30



HDF5 C++ Interfaces

stati
stati
stati
stati
stati
stati

stati
stati
stati
stati
stati
stati

stati
stati
stati
stati
stati
stati

stati
stati
stati
stati
stati
stati

const
const
const
const
const

const

const
const
const
const
const
const

const
const
const
const
const

const

const
const
const
const
const

const

PredType
Pr edType
Pr edType
PredType
PredType
Pr edType

PredType
Pr edType
PredType
PredType
Pr edType
Pr edType

Pr edType
Pr edType
PredType
Pr edType
Pr edType
PredType

Pr edType
PredType
PredType
Pr edType
PredType
PredType

/1 Copy constructor

NATI VE_I NTS8;
NATI VE_UI NT8;

NATI VE_I NT_LEASTS;
NATI VE_Ul NT_LEASTS;
NATI VE_I NT_FASTS;
NATI VE_Ul NT_FASTS;

NATI VE_| NT16;
NATI VE_UI NT16;

NATI VE_| NT_LEAST16;
NATI VE_UI NT_LEAST16;
NATI VE_| NT_FAST16;
NATI VE_UI NT_FAST16;

NATI VE_| NT32;

NATI VE_UI NT32;

NATI VE_| NT_LEAST32;
NATI VE_UI NT_LEAST32;
NATI VE_| NT_FAST32;
NATI VE_UI NT_FAST32;

NATI VE_| NT64;

NATI VE_UI NT64;

NATI VE_| NT_LEAST64;
NATI VE_UI NT_LEAST64;
NATI VE_| NT_FAST64;
NATI VE_UI NT_FAST64;

PredType( const PredType& original );

/] Default destructor
~PredType();

vi rtual

prot ect ed:

/1 Default constructor

PredType();

/1l Creates a pre-defined type using an HDF5 pre-defined constant
PredType( const hid_t predtype_id );

/1 end of class PredType

/'l used by the library only
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/1
Il
Il
/1
Il
Il
/1
Il

An HDF5 property list can be a file creation property list, a file
access property list, a dataset creation property list, or a dataset
menory and transfer property |ist.

Cl ass PropList provides accesses to an HDF5 property list. |Its
services are inherited by classes FileCreatPropList, FileAccProplList,
DSet Cr eat PropLi st, and DSet MenXferPropList. It also inherits the HDF5
i d managenent from the class |dConponent.

class PropList : public IdConponent

/1

Il
/1
Il

/1 Default property list object
static const ProplList DEFAULT;

/!l Creates a property list given the property list type.
PropList( H5P_class_t type );

/1 Makes a copy of the given property list.
voi d copy( const PropList& like_plist );

/Il Gets the class of this property list, i.e. H5P_FILE CREATE,
/1 H5P_FI LE_ACCESS,
H5P_cl ass_t getd ass() const;

/1 Default constructor
PropLi st ();

/1 Copy constructor
PropLi st ( const PropList& original );

/!l Creates a default property list or creates a copy of an

/] existing property list giving the property list id

PropList( const hid_t plist_id);

virtual ~PropList();

end of class ProplList

Cl ass Ref Counter provides a reference counting mechanism It is used

mai nly by IdConponent to keep track of the references to an HDF5 object
identifier.
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cl ass Ref Counter

/'l Returns the value of the counter.
int getCounter () const;

/1l Increments and decrenents the counter.
void increnent();
voi d decrenent();

/1 This bool function is used to determ ne whether to close an

!/ HDF5 object when there are no nore reference to that object.
/1 1t decrenments the counter, then returns true if there are no
/'l other object references the associated identifier. Wen the
I/ function returns true, the associated identifier can be cl osed
/1 safely.

bool noReference();

/] Default constructor
Ref Count er () ;

~Ref Counter ();

/1 end of class RefCounter

/1l Cass StrType inherits from Atonifype and provi des accesses to a
/'l string datatype.
class StrType : public AtonType

public:

/1l Creates a string type using a predefined type.

StrType( const PredType& pred_type );

/1 CGets the string datatype of the specified dataset.
StrType( const DataSet& dataset );

/'l Returns the character set type of this string datatype.
H5T _cset _t getCset() const;

/1 Sets character set to be used.
voi d setCset( H5T_cset_t cset ) const;

/'l Returns the string padding nmethod for this string datatype.
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H5T_str_t getStrpad() const;

/1 Defines the storage nechanismfor character strings.
voi d setStrpad( H5T_str_t strpad ) const;

/] Default constructor
StrType();

/1 Copy constructor
StrType( const StrType& original );

/!l Creates a string datatype using an existing id.
StrType( const hid t existing id);

virtual ~StrType();
/1 end of class StrType

/1l This tenplate function, resetldConponent, is used to reset an
/1 1 dComponent object, which includes closing the associated HDF5
/1 identifier if it has no other references.
/1 *Type' can be of the follow ng classes: Attribute, DataSet, DataSpace,
/| DataType, H5File, Goup, and PropList.
tenpl ate
voi d reset| dConmponent (
Type* obj )// pointer to object to be reset
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HDF5 C++ User’s Notes

This User’s Note provides an overview of the structure, the availability, and the limitations of the C++ API of
HDF5. It lists the classes and member functions included in the API and provides some examples of their
applications. The C++ API isitself under development and does not have a complete User’s Guide or Reference
Manual. Inaddition, it is assumed that the reader has knowledge of the HDF5 file format and its components.
For a complete User’s Guide and Reference Manual of HDF5, please refer to the HDF home page at
http://hdf.ncsa.uiuc.edu. At thistime, to effectively utilize the C++ API, please refer to the C++ Interface, off of
the Reference Manual of HDF5 page.

The User's Note includes an Overview section that gives the overall structure of the API. Following the
Overview section is the Class Description section that briefly describes the classes and the functions they provide.
This section also lists the limitations of the current version and describes plans for improvement/completion of
some of the classes/functions. The final section, Examples, describes the examples that are provided with the
source code distribution.

Overview

The HDF5 C++ API consists of the classes listed in the table below. All classes are included in a namespace
called H5.

Class Description

H5Li brary provi des general -purpose library functions

| dConmponent is a base class that nmanage HDF5 obj ect
identifier

Ref Count er provi des reference counting nmechani sm

ComonFG is a base class for conmonalities of H5File and
G oup

H5Fi | e provides functions that access an HDF5 file

H5(j ect base class for commonal ties of all HDF5 objects

whi ch include groups, datasets, datatypes, and
attributes

G oup is an HoOoj ect; provides functions that access
HDF5 gr oups

Abstract Ds base class for commonalities of DataSet and
Attribute

Dat aSet provides functions that access a dataset

Attribute provides functions that access an attribute

Dat aType is an HoObj ect; provides functions that access a

general datatype, which can be an enuneration
dat at ype, conpound datatype, or atom c datatype

Enunilype is a DataType; provides functions that access an
enuner ati on dat at ype

ConpType is a DataType; provides functions that access a compound datatype

At omType isa DataType; base class for commonalties of HDF5 predefined provides

functions that access an enumeration datatype
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PredType is an Atomlype; provides the constant PredType
objects for all the predefined datatype provided
by the HDF5 library

I nt Type is an Atomlype; provides functions that access an
i nt eger datatype

Fl oat Type is an Atomlype; provides functions that access an
fl oati ng-poi nt datatype

StrType is an Atonifype; provides functions that access an
string datatype

Dat aSpace provides functions that access the HDF5 dataspace

Pr opLi st provi des commpn accesses to the property lists

DSet Cr eat Pr opL
i st

is a PropList; provides accesses to a dataset
creation property Iist

DSet MenmXf er Pr o
pLi st

is a PropList; provides accesses to a dataset
nenory and transfer property list

Fi | eAccPropLis
t

is a PropList; provides accesses to a file access
property list

Fi | eCreat PropL
i st

is a PropList; provides accesses to a file
creation property list

Exception

provi des the nechanismfor handling errors
returned by the C HDF5 library; it has severa
subcl asses for specific exceptions

Figure 1 shows the hierarchical relationship between the classes.
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Exception IdComponent »  RefCounter
A
H5Library PropList H5File H50bject DataSpace
A A
AbstractDs Group DataType
4 A
DataSet Attribute EnumType AtomType CompType
A
FileCreatPropList FileAccPropList DSetCreatPropList DSetMemX ferPropList PredType IntType FloatType StrType

Figure 1. Class hierarchy of HDF5 C++ API
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The figure shows that all the classesin the API, except H5Library and Exception, inherit from the class
IdComponent. The elements that are represented by these classes are identified by an identifier that is defined and
manipulated by the HDF5 library. IdComponent relieves the C++ API users from the concern about properly
managing the identifiers of any HDF5 objects. The figure also illustrates the inheritance relationship between the
subclasses of |dComponent.

Hb5Library is a stand-alone class to provide accesses to the library as awhole. Although Exception is al so showed
as having no inheritance relationship, in fact, it has many subclasses. These subclasses are for the specific
exceptions and have no additional members. Thus, they are listed in the section about Exception class but not
shown in the diagram. Another aspect that is not shown in the figure is that the classes H5File and Group aso
inherit from another base class, CommonFG, because of their commonality that does not exist in other subclasses
of IdComponent.

The classes of the API and their members are described in the subsequent sections.
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Classes Description

This section briefly describes the classes that form the C++ API of HDF5. Each subsection below gives a brief
description of a class and provides atable that lists the public services that the class provides. Where necessary, the
subsection also indicates the limitations of the current implementation of the described class and/or plans for its
improvement or compl etion.

H5Library

This class provides some services that are used to access the HDF5 library. It isindependent with other classesin
the API. Its member functions are static so there is no need for an instance of this class to exist to use them.

M ember Purpose
Function
open Initializes the HDF5 library
close Flushes all data to disk and clean up resources
dontAtExit Instructs HDF5 C library not to install atexit clean up routine; thisis helpful when

having global objectsin the application because the clean up routine might be
executed before the global destructors and prematurely close any needed HDF5

components
getLibVersion Retrieves the HDF library release numbers
checkVersion Verifies that the arguments match the version numbers compiled into the library

Exception

This class provides services to support user exception handling. All HDF5 C++ API callsthat throw exceptions
provide an instance of a class derived from Exception as a parameter. Thus the user can extract runtime
information from it through the use of a corresponding catch procedure. Currently, Exception is used to derive the
subclasses that support specific types of HDF5 errors that are generated by the C APIs, including H5F, H5G, H5S,
H5T, H5P, H5D, and H5A. All of the functionality provided by these subclasses isinherited from Exception.
These subclasses are listed below:

»  FilelException for errors generated by the C API H5F

*  Groupl Exception for errors generated by the C APl H5G

«  DataSpacel Exception for errors generated by the C APl H5S
« DataTypel Exception for errors generated by the C APl H5T
»  PropListlException for errors generated by the C APl H5P

«  DataSetlException for errors generated by the C APl H5D

«  Attributel Exception for errors generated by the C APl H5A

e LibrarylException for errors generated by the C API H5
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The following table lists the services provided by Exception.

M ember Function

Purpose

Exception Default constructor
Exception Constructor that stores a given detailed message
Exception Copy constructor

GetMagjorString

Returns the character string that describes an error specified by a major error
number

GetMinorString

Returns the minor error string of the exception

GetFuncName Returns the character string that describes an error specified by a minor error
number

GetFileName Returns the name of the file in which the error occurs

GetDescString Returns the description string provided by the HDF5 library described the
nature of the error

GetLine Returns the line number where the error occurs

GetDetailMesg Returns the user’s detail ed message annotating the error

SetAutoPrint Turns on the automatic error printing

DontPrint Turns off the automatic error printing

GetAutoPrint Retrieves the current settings for the automatic error stack traversal function

and its data

ClearErrorStack

Clears the error stack for the current thread

walkErrorStack Walks the error stack for the current thread, calling the specified function
walkDefErrorStack Default error stack traversal callback function that prints error messages to the
specified output stream
printError Displays the error information in the default manner - Note: this function will
be made virtual in the next release
~Exception missing destructor; will be virtual
|dComponent

This class provides a mean to ensure proper use of and to manage reference counting for an identifier of any HDF5

object. Hence, all HDF5 component classes benefit from this class. |dComponent uses RefCounter for its
reference counting mechanism.

M ember Purpose

Function
setld Sets the identifier of thisinstance to a new value
getld Gets the identifier of the instance, i.e. the current HDF5 object identifier
incRef Count Increment reference counter

40




HDF5 C++ User’'s Notes

decRefCount Decrement reference counter

getCounter Gets the reference counter to thisidentifier

noReference Determines whether there is no more reference to this identifier; note: the reference
counter is decremented before checking

reset Resets this instance by deleting its reference counter of the old identifier; this
instance can then be used for another HDF5 identifier

|dComponent Constructor that takes an HDF5 identifier

|dComponent Copy constructor

~ldComponent Virtual destructor - has a bug

RefCounter

RefCounter provides a reference counting mechanism. |dComponent uses this class to keep track of the number of
copies of an HDF5 object so that the object’s identifier can be properly released.

M ember Purpose
Function
getCounter Returns the value of the counter
noReference Determines whether the counter is back to 0; note: the counter is decremented
before checking
increment Increment the counter
decrement Decrement the counter
RefCounter Default constructor
~RefCounter Destructor - will be virtual
CommonFG

CommonFG means commonality between file and group. This classisaprotocol class. Its existenceis simply to
provide the common services that are provided by H5File and Group. The file or group in the context of this class

isreferred to as’location’.

M ember Purpose
Function
createGroup Creates a new group at thislocation
openGroup Opens an existing group at this location
createDataSet Creates a new dataset at thislocation
openDataSet Opens a existing dataset at this location
openDataType Opens a named generic datatype at this location
openEnumType Opens a named enumeration datatype at this location
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openCompType Opens a named compound datatype at this location

openintType Opens a named integer datatype at this location

openFloatType Opens a named floating-point datatype at thislocation

openStrType Opens a named string datatype at this location

link Creates alink of the specified type from a new name to the current name; both
names are interpreted relative to this location.

unlink Removes the specified name at this location

move Renames an object within this location

getObjinfo Retrieves information about an object, given its name and link, at this location

getLinkval Returns the name of the HDF5 object that the given symboalic link points to

setComment Sets the comment for an object, specified by its name, in this location

getComment Gets the comment of an object, specified by its name, in this location

mount Mounts afile, specified by its name, to this location

unmount Unmounts afile, specified by its name, from this location

throwException

pure virtual - implemented by H5File and Group so that each class can throw the
appropriate exception when an error occurs within CommonFG

CommonFG Default constructor
~CommonFG Virtual default constructor
H5File

This class uses a number of functions, which are publicly provided by class CommonFG, to access HDF5 files. In
the context of these functions, afile is considered alocation. Refer to Section 2.5 for the mentioned functions. In

addition, H5File provides some functions that are specific to HDF5 files and not applicable to group. These
functions are listed in the following table.

M ember Purpose
Function
H5File Creates or opens an HDF5 file
H5File Copy constructor
isHdf5 Determinesiif afile, specified by its name, isin HDF5 format
reopen Reopens thisfile
getCreatePlist Gets the creation property list of thisfile
getAccessPlist Gets the access property list of thisfile

throwException

throws Filel Exception

~H5File

Virtual destructor
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H50Dbject

This class provides services that are used to access an HDF5 object, which can be a group, a dataset, an attribute, or
anamed datatype.

M ember Purpose
Function
H50bject Copy constructor
flush Flushes all buffers associated with this object, which belongsto afile, to disk
createAttribute Creates an attribute for this object, which can be a group, a dataset, or a named
datatype
openAttribute Opens an attribute for this object given the attribute’s name or index; the object
can be either a group, a dataset, or a named datatype
iterateAttrs Iterate user’s function over the attributes of this object
getNumAttrs Determines the number of attributes attached to this object
removeALttr Removes the named attribute from this object
~H50bject Virtual destructor
Group

Group represents the HDF5 group. As with H5File, this class inherits from CommonFG those functions that access
an HDF5 group, whichis called location in that context. It also inherits from another base class, H50bject, those
characteristics of an HDF5 object, namely, the functions that access HDF5 attributes.

M ember Purpose

Function
Group Default constructor
Group Copy constructor
Group Constructor that takes an HDF5 identifier
iterateElems Iterates over the elements of this group - C++ style versiomot yet implemented
throwException throw Groupl Exception

Default constructor and copy constructor

~Group Virtual destructor
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AbstractDs

AbstractDs is from the term abstract dataset. Because an HDF5 attribute is similar to a dataset, this abstract dataset
classisintroduced to provide their common functionality. AbstractDs is an abstract base class, from which the
classes Attribute and DataSet are derived. This class also publicily inherits from H50bject and passes down the
services that H50bject provides.

M ember Purpose

Function
AbstractDs Copy constructor
getSpace Gets the dataspace of this dataset - pure virtual
getTypeClass Gets the class of the datatype that is used by this dataset
getDataType Gets the generic datatype of a dataset or an attribute.
getEnumType Gets the enumeration datatype of a dataset or an attribute.
getCompType Gets the compound datatype of a dataset or an attribute.
getintType Gets the integer datatype of a dataset or an attribute.
getFloatType Gets the floating-point datatype of a dataset or an attribute.
getStrType Gets the string datatype of a dataset or an attribute.
~AbstractDs Virtual destructor

Notes on implementation:
getSpace isapure virtual function. DataSet and Attribute provide their own implementation.

In the next version of the C++ API, the DataSet and Attribute member functions read and write might be
overloaded and moved up into this base class.

DataSet

This class provides the services that are used to access an HDF5 dataset.

M ember Purpose
Function
DataSet Default constructor
DataSet Copy constructor
getCreatePlist Gets the creation property list of this dataset
getStorageSize Gets the storage size of this dataset
read Reads the data of this dataset and stores it in the provided buffer. The memory and
file dataspaces and the transferring property list can be defaults.
write Writes the buffered data to this dataset. The memory and file dataspaces and the
transferring property list can be defaults
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iterateElems Iterates over all selected elementsin a dataspace - C++ style versiomot yet
implemented

extend Extends the dataset with unlimited dimension

~DataSet Virtual destructor

Notes on implementation

read and write may be implemented using operators >> and << in the next version of the C++ API.
iterateElemsis not yet implemented. It may be moved to class DataSpace since it is iterating over elements that are

in a dataspace.

Attribute

This class provides the services that are used to access an HDF5 object’s attribute.

M ember Purpose
Function

Attribute Constructor that takes an HDF5 identifier

Attribute Copy constructor

read Reads data from this attribute

write Writes data to this attribute

getName Gets the name of this attribute

~Attribute Virtual destructor

Notes on implementation

read and write may be implemented using operators >> and << in the next version of the C++ API.

DataType

This class provides the services that are used to access an HDF5 generic datatype. Severa subclasses are derived

from DataType.

M ember Purpose
Function
DataType Default constructor
DataType Copy constructor
DataType Constructor that takes an existing identifier
DataType Constructor that takes a datatype’s class and size
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copy Copies an existing datatype to this datatype instance

getClass Returns the datatype class identifier

commit Commits atransient datatype to afile, creating a new named datatype

committed Determines whether a datatype is a named type or atransient type

find Finds a conversion function that can handle the conversion this datatype to the
given datatype, dest.

convert Converts data from between specified datatypes

setOverflow Sets the overflow handler to a specified function

getOverflow Returns a pointer to the current global overflow function

lock Locks a datatype

getSize Returns the size of a datatype

getSuper Returns the base datatype from which a datatype is derived - not completely
implemented yet

registerFunc Registers a conversion function

unregister Removes a conversion function from all conversion paths

setTag Tags an opaque datatype

getTag Gets the tag associated with an opaque datatype

~DataType Virtual destructor

Notes on implementation:
Following is the structure of the subclasses of DataType. Those that arein italic face are not yet implemented.

DataType
CompType: isacompound datatype.
EnumType: is an enumeration datatype.
AtomType: is an atomic datatype and has the following subclasses.

PredType: is a predefined datatype for integer, float, and string. Note that this class may need inherit directly from
DataType; more study is necessary.

Reference: is predefined datetype for object and region references and is not yet implemented. Note that once this
classisimplemented an intermediate base class might be introduced for PredType and Reference.

IntType: isa user-defined integer datatype.

FloatType: is a user-defined floating-point datatype.

StrType: is a user-defined string datatype.

BitFieldType: is auser-defined bitfield datatype and is not yet implemented.
OpaqueType: is a user-defined opaque datatype and is not yet implemented.

The function getSuper currently only returns the generic datatype. To get the specific datatype, the user must cast
it. Infuture versions, itsimplementation will be improved.
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EnumType

This class provides the services that are used to access an enumeration datatype. It is derived from DataType.

M ember Purpose
Function
EnumType Default constructor
EnumType Copy constructor
EnumType Creates a new enumeration datatype based on a native signed integer type, whose sizeis
given by size
EnumType Gets the enumeration datatype of the specified dataset
EnumType Creates a new enum datatype based on an integer datatype
insert Inserts a new member to this enumeration type
nameOf Returns the symbol name corresponding to a specified member of this enumeration
datatype
valueOf Returns the value corresponding to a specified member of this enumeration datatype
GetMemberVal Returns the value of an enumeration datatype member
ue
~EnumType Virtual destructor
CompType

This class provides the services that are used to access a compound datatype. It is derived from DataType.

M ember Function

Pur pose

CompType Default constructor

CompType Copy constructor

CompType Creates a new compound datatype given its size
CompType Gets the compound datatype of the specified dataset
getNmembers Gets the number of membersin this compound datatype
getMemberName Gets the name of a member of this compound datatype
getM emberOffset Gets the offset of a member of this compound datatype

getMemberDims

Gets the dimensionality of the specified member

getMemberClass Gets the type class identifier of the specified member

getMemberDataType Gets the generic datatype of the specified member in this compound datatype;
the subsequent functions are for the specific sup-types.

getMemberEnumType Gets the enumeration datatype of a dataset or an attribute.
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getMemberCompType

Gets the compound datatype of a dataset or an attribute.

getMemberIntType

Gets the integer datatype of a dataset or an attribute.

getMemberFloatType Gets the floating-point datatype of a dataset or an attribute.
getMemberStrType Gets the string datatype of a dataset or an attribute.
insertM ember Adds a new member to this compound datatype; the ability to insert an array is
removed from this member function
pack Recursively removes padding from within this compound datatype
AtomType

This classis derived from DataT ype and, in addition, provides common services to access predefined types, integer
type, floating-point type, and string type.

M ember Purpose
Function
AtomType Copy constructor
setSize Sets the total size for an atomic datatype
getOrder Returns the byte order of an atomic datatype
setOrder Sets the byte ordering of an atomic datatype
getPrecision Returns the precision of an atomic datatype
setPrecision Sets the precision of an atomic datatype
getOffset Retrieves the bit offset of thefirst significant bit
SetOff set Sets the hit offset of the first significant bit
getPad temporarily removed from this class
setPad temporarily removed from this class
~AtomType Virtual destructor
PredType

This class contains the definition of objects that correspond to the predefined datatypes defined in the HDF5
library. Refer to the header file PredType.h for specific names.
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IntType

This class provides the services used to access the user-defined integer datatype. It is derived from AtomType.

M ember Purpose
Function
IntType Default constructor
IntType Copy constructor
IntType Creates an IntType using a predefined integer type
IntType Gets the integer datatype of the specified dataset
getSign Returns the sign type for an integer type
setSign Setsthe sign property for an integer type
~IntType Virtual destructor
FloatType

This class provides the services used to access the user-defined floating-point datatype. It isderived from
AtomType.

M ember Purpose

Function
FloatType Default constructor
FloatType Copy constructor
FloatType Creates a new FloatType using a predefined floating-point type
FloatType Gets the floating-point datatype of the specified dataset
getFields Retrieves floating point datatype bit field information
setFields Sets |ocations and sizes of floating point bit fields
getEbias Retrieves the exponent bias of a floating-point type
SetEbias Sets the exponent bias of a floating-point type
GetNorm Returns the mantissa normalization of a floating-point datatype
SetNorm Sets the mantissa normalization of a floating-point datatype
Getlnpad Retrieves the internal padding type for unused bits in floating-point datatypes
Setlnpad Fills unused internal floating point bits
~FloatType Virtual destructor
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StrType

This class provides the services used to access the user-defined string datatype. It is derived from AtomType.

M ember Purpose

Function
StrType Default constructor
StrType Copy constructor
StrType Creates anew StrType datatype using a predefined string type
StrType Gets the string datatype of the specified dataset
GetCset Returns the character set type of this string datatype
SetCset Sets character set to be used
GetStrpad Retrieves the string padding method for this string datatype
SetStrpad Defines the storage mechanism for character strings
~StrType Virtual destructor

DataSpace

This class provides services that are used to access an HDF5 dataspace. It inherits the HDF5 object identifier
management from the base class |dComponent.

M ember Function

Purpose

DataSpace Default constructor

DataSpace Copy constructor

DataSpace Creates a dataspace object given the space type
DataSpace Creates a simple dataspace

Copy Makes copy of an existing dataspace instance
IsSimple Determines if this dataspaceis asimple one
OffsetSimple Sets the offset of this simple dataspace

GetSimpleExtentDims

Retrieves dataspace dimension size and maximum size

GetSimpleExtentNdims

Gets the dimensionality of this dataspace

GetSimpleExtentNpoints Gets the number of elements in this dataspace
GetSimpleExtentType Gets the current class of this dataspace
ExtentCopy Copies the extent of this dataspace
SetExtentSimple Sets or resets the size of this dataspace
SetExtentNone Removes the extent from this dataspace
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GetSelectNpoints Gets the number of elements in this dataspace selection
GetSelectHyperNblocks Get number of hyperdab blocks

GetSelectHyperBlocklist Getsthelist of hyperslab blocks currently selected

GetSel ectElemNpoints Gets the number of element pointsin the current selection
GetSel ectElemPointlist Retrieves the list of element points currently selected
GetSelectBounds Gets the bounding box containing the current selection
SelectElements Selects array elements to be included in the selection
SelectAll Selects the entire dataspace

SelectNone Resets the selection region to include no elements

SelectValid Verifies that the selection is within the extent of the dataspace
SelectHyperslab Selects a hyperdlab region to add to the current selected region

Notes on implementation

In the next version of the C++ API, this class may be broken into a class hierarchy that reflects the nature of the

dataspace.

PropList

This class provides the services used to access the HDF5 file and data set property lists. It inherits the HDF5 object
identifier management from the base class IdComponent.

M ember Purpose
Function
PropList Default constructor
PropList Copy constructor
PropList Creates a property list given itstype
copy Makes a copy of the given property list
getClass Gets the type of the property list, i.e, HSP_FILE_CREATE, H5P_FILE_ACCESS,
etc...
~ProplList Virtual destructor
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FileCreatPropList

Thisclassis derived from class PropList. It also provides the services specifically used to access the HDF5 file

creation property lists.

M ember Function

Purpose

FileCreatPropList

Default constructor

FileCreatPropList

Copy constructor

FileCreatPropList

Creates afile creation property list

getVersion Retrieves version information for various parts of afile.

setUserblock Sets the userblock size field of afile creation property list.

getUserblock Getsthe size of auser block in thisfile creation property list.

setSizes Sets file size-of addresses and sizes.

getSizes Retrieves the size-of address and size quantities stored in afile according to
thisfile creation property list.

setSymk Sets the size of parameters used to control the symbol table nodes.

setlstorek Sets the size of parameter used to control the B-trees for indexing chunked
datasets.

getl storek Returns the 1/2 rank of an indexed storage B-tree.

~FileCreatPropL.ist

Virtual destructor

FileAccPropList

Thisclassis derived from class PropList. It also provides the services specifically used to access the HDF5 file

access property lists.

M ember Purpose
Function
FileAccPropList Default constructor
FileAccPropList Copy constructor
FileAccPropList Creates afile access property list
setCache Sets the meta data cache and raw data chunk cache parameters.
getCache Retrieves maximum sizes of data caches and the preemption policy value.
setAlignment Sets alignment properties of thisfile access property list.
getAlignment Retrieves the current settings for alignment properties from this file access
property list.
setGeReferences Sets garbage collecting references flag

52




HDF5 C++ User’'s Notes

getGcReferences Returns garbage collecting references setting.

~FileAccPropList Virtual destructor

setStdio The following member functions were removed since parallel mode is not
supported by C++ API

getStdio removed

getDriver removed

setSec2 removed

getSec? removed

setCore removed

getCore removed

setFamily removed

getFamily removed

setSplit removed

getSplit removed

DSetCreatPropList

Thisclassis derived from class PropList. It also provides the services specifically used to access the HDF5 dataset
creation property lists.

Member Function Purpose
DsetCreatPropList Default constructor
DsetCreatPropList Copy constructor
DsetCreatPropList Creates a dataset creation property list
setLayout Sets the type of storage used to store the raw data for the dataset that uses
this property list
getLayout Gets the layout of the raw data storage of the data that uses this property list
setChunk Sets the size of the chunks used to store a chunked layout dataset.
getChunk Retrieves the size of the chunks used to store a chunked layout dataset.
setDeflate Sets compression method and compression level
setFillVaue Sets adataset fill value
getFillVaue Retrieves a dataset fill value
setFilter Adds afilter to the filter pipeline
getNfilters Returns the number of filtersin the pipeline
getFilter Returns information about afilter in a pipeline
setExternal Adds an externd fileto the list of externa files
getExternal Count Returns the number of external files for a dataset
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getExternal Returns information about an external file

~DsetCreatPropList Virtual destructor

DSetMemXfer PropList

Thisclassis derived from class PropList. It also provides the services specifically used to access the HDF5 data set
memory and transfer property lists.

Member Function Purpose

DsetMemXferPropList Default constructor

DsetMemXferPropList Copy constructor

DsetMemXferPropList Creates a dataset memory and transfer property list

setBuffer Sets type conversion and background buffers

getBuffer Reads buffer settings

setPreserve Sets the dataset transfer property list statusto TRUE or FALSE

getPreserve Checks status of the dataset transfer property list

setHyperCache Indicates whether to cache hyperslab blocks during 1/0

getHyperCache Returns information regarding the caching of hyperslab blocks during I/0

setBtreeRatios Sets B-tree split ratios for a dataset transfer property list

getBtreeRatios Gets B-tree split ratios for a dataset transfer property list

setVlenMemManager Sets the memory manager for variable-length datatype allocation in H5Dread
and H5Dvlen reclaim

getVlenMemM anager Gets the memory manager for variable-length datatype allocation in H5Dread
and H5Tvlen reclaim

~DSetMemX ferPropList Virtual destructor
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Examples

The following examples show the application of some of the available functionality:

create.cpp: writes a dataset to an HDF5 file. Specific functions used include:
e constructors of H5File, DataSpace, and IntType
» H5File:createDataSet to create a new dataset in thisfile
e DataSet::write
e DataType:setOrder

e exception handlings

readdata.cpp: obtains dataset information from an HDF5 file and reads selected data from the file. Specific
functions, that are not in the previous example, include:

» H5File:openDataSet to open an existing dataset that belongsto this file

o DataSet::getTypeClass to get the type class identifier of the datatype of this dataset to determine what type
isto be expected, in this casg, it iSH5T _INTEGER, i.e. the datatype is an integer

e constructor an empty IntType instance after knowing what the expecting typeis; this IntType object is
passed into the subsequent function

o DataSet::getType to retrieve the dataset’s datatype which is an integer
* IntType:getOrder

e IntType:getSize

e DataSet::getSpace

o DataSpace::getSimpleExtentNdims

»  DataSpace::getSimpleExtentDims

« DataSpace::selectHyperdab

o DataSet::read

writedata.cpp: writes selected datato an HDF5 file. Specific functions that are not in the previous examples
include:

»  DataSpace::selectNone
«  DataSpace::selectElements

compound.cpp: creates a compound datatype, write an array, which has the compound datatype to the file, and read
back fields' subsets. Specific functions that are not in the previous examples include:

e constructor CompType

e CompType:insertMember to insert some membersinto the compound datatype
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e CompType::getMemberClass to get the type classidentifier to determine what typeis to be expected, in
thiscase, itisH5T_FLOAT, i.e. the member datatype is floating-point

e constructor an empty FloatType instance after knowing what the expecting type is; this FloatType object is
passed into the subsequent function.

«  CompType::getMemberType to retrieve the specific datatype, FloatType
* FloatType::getNorm to get the mantissa normalization of the floating-point datatype

extend_ds.cpp: works with extendible dataset. Specific functions that are not in the previous examples include:
»  constructor of PropList
» DsetCreatPropList::setChunk
o DataSet::extend

chunks.cpp: reads data from a chunked dataset. Specific functions that are not in the previous examplesinclude:
» DataSet::getSpace to get the dataspace in the file of this dataset
e DataSet::getCreatePlist to get the dataset creation property list
»  DsetCreatPropList::getL ayout
e DsetCreatPropList::getChunk

h5group.cpp: createsand . Specific functions that are not in the previous examples include:
« H5File:createGroup to get agroup in thefile
e constructor of DsetCreatPropList
»  DsetCreatPropList::setDeflate
»  H5File::openGroup to open agroup in thefile
e Group::openDataSet to open a dataset in the group
» HS5File:link to create ahard link to agroup

* HS5File:unlink to remove the hard link
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