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Abstract:  The plasma discharge duration of EAST (Experimental Advanced Super-conducting Tokamak)
is designed to be 1000 s, the time has exceeded 100 s at present. As the core subsystem. poloidal field power
supply (PF) has nearly 200 signals to be stored. For every discharge, the amount of data is very large, ordinary
database can’t meet the requirement of long pulse data storage. This paper uses HDF5 (Hierarchical Data For-
mat) to store the long pulse data. HDFS5 is a file format that can store different types of images and data. Using
C interface of HDF5 to design a dataset with compound datatype, to realize real-time writing and reading, the
primary discharge time is segmented and the data is written and read as chunks. Visualization tool Hdfview is
used to view the dataset, and Qt is used to read HDF5 file and display waveform. It proves the correctness of
compound datatype and chunk dataset, and the feasibility of writing and reading as chunks. Simple time test
proves that writing and reading as chunks are efficient.

Key words: EAST poloidal field power supply; long pulse; HDF5; compound datatype; write and
read as chunks
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Fig.1 Hardware and signal diagram of EAST poloidal field
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Fig.2 Program diagram
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%1 HDF5 #oEOSZT
Table 1 Part of HDF5 interfaces

interface description functions used in this paper

datasets interface, create and manipulate dataset objects, Hb5Dcreate2, H5Dread, H5Dwrite, H5Dopen2, H5Dget _
H5D and set and retrieve their constant or persistent proper- space, Hb5Dset _ extent, H5Dclose, H5Dget _ type,

ties. H5Dget_create_plist.
H5A attribute interface, create and manipulate attributes and  H5Acreate2, H5Aopen, H5Aget _ space. H5Aread,
5
information about attributes. H5Awrite, H5Aclose.
. . H5Screate_simple, H5Screate, H5Sget_simple_extent_
dataspace interface, create and manipulate the dataspace ] . .
H5S . . dims., H5Sget_simple_extent_ndims. H5Sselect_hyper-
in which to store the elements of a dataset. _
slab, H5Sclose.
file interface, designed to provide file-level access to
HS5F o ’ g P H5Fcreate, H5Fopen, H5Fclose.
HDF5 files.
H5T datatype interface, create and manipulate the datatype Hb5Tarray_createl, H5Tcreate, H5Tinsert, H5Tget _
0 . .
which describes elements of a dataset. class, H5Tclose.
H5P property list interface, manipulate property list objects in ~ H5Pcreate, H5Pset_chunk, H5Pset_fill_value, H5Pget
5

various ways, including reset property values. _chunk.
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Table 2 HDFS5 native type and corresponding C type

HDF5 native type C type HDF5 native type C type HDF5 native type C type
. unsigned .
H5T_NATIVE_CHAR char H5T_NATIVE_ULLONG 1 H5T NATIVE_LONG long
ong
signed I
H5T NATIVE UCHAR “n“;gne H5T NATIVE DOUBLE  double H5T NATIVE_LLONG long
char ong
signed signed
H5T NATIVE_USHORT ”nzgnte H5T NATIVE_SCHAR “ghne H5T _NATIVE_FLOAT float
shor char
I
H5T _NATIVE_UINT  unsigned | H5T NATIVE_SHORT short | HST_NATIVE_LDOUBLE Onbgl
ouble
. unsigned .
H5T_NATIVE_ULONG | H5T_NATIVE_INT int
ong

create compound datatype

H5Tcreate, create compound datatype
¥

HS5Tinsert, insert index, the type is . :
HST NATIVE_INT for index the offset must be consistent with the struct struct

) L IR AATay S e, e :

HS5Tinsert, insert timestamp, the type
isHST_NATIVE_ULLONG | e,

typedef struct Array Struct
{intindex;
unsigned long long timestamp;

for timestamp ' HOFFSET(ArrayStruct, timestamp) float sig[SIGNO]:}
i ArrayStruct;
HSTinsert, insert Siglil, | o,
the value of i is 0~199, the type is : HOFFSET(ArrayStruct, sig[i])
H5T_NATIVE_FLOAT for every signal |~ =wr-rrrommsrssmesosmssesesosmmmesnones '

Fig. 4 Creation progress of compound datatype
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DATASETNAME, 3425 84 ArrayStructid, JE MR cparms. R IF R 5 52 S TR AS W 32 WS 5 s 77 i 3]
AED 2N 1 s EUERUER IS B AR AL, A 2 AR TT I ) B B2 5 A — B i B8 55 106 PR B AT L S8
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write the cache data to dataset

when discharge end,
release every resource

Fig.5 Write the real-time data as chunks
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v
read data as chu'nks, loop execution

create dataspace, select the chunk, start
is index*NX, the count of chunks is NX
v
read data to cache
N
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end?
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Fig. 6 Read the data as chunks
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Fig.7 Spent time for writing and reading data as chunks
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Fig. 8 Check the dataset through Hdfview
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