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1. /43 (INTRODUCTION)

XA 1 HDF J 7 SCRP 23R A1) HDFS A% #oks

HDF5 J2& H T A b2 5 (0 — Bh SO AR RSO el et I SEIRHG S B i A7
fifs AT S IR AL BEAN WA 753K, 0 T 280 R R 9 A o EEHLR SR RE I FIRY 1 Sk
HDF4. x A& o HDFS 47— AN KR 20 A AR, SCREE BRSO R T 2 GB (HDF4. x
EISCAFIARIR) » FF HIESCHRIFAT 1/00 Wl N I8 T % G FE I AEA A BPRE R SE Tt
Dhfe. 0T T T il HDFS IR, FEs 8O T -, 152 E47£/8CT URL bk

(http://hdf. nesa. uiuc. edu/HDF5/papers/HDF5 overview/index. htm) HZJKT o

AAT FHBbH o T LA HDFS 4l xh RIS, HDFS FEFPAsiEe . AR g ek
PEXI B0 APL DIfE . IR 4R A7 B HDFS SCAFK— L8 I TR

A AS T IFEFE 9] 7 DA S i e AT 11 Makefile 76 . /examples/ FHFEH . N T
Makefile SCHF, FH P VAN AN 2 B RIS BT G 1 o AL G B 2 e I, DU KA i) HDFS 1 H =%
12, Java F2JPHIF1E. /examples/ HX N4 N java/FHxHB. Java/HEAH—
Makefile SCAFFIIZAT java F2JF AT (shell scripts) o

xf T H e HDFS R IR0 1, 155 References HLHFR/RPRIC o

A SN R P9 7 A0 VR B N ) E S B FH P AR 5 {48 ] HDFS.

(B = WA I H B k%45 hdfhelp@ncsa. uiuc. edu.

2. HDF5 A2 2 (FILE ORGANIZATION)

—/N HDF5 A& — N I A SE A S 5 %I % (groups and datasets) fFZ FlEL=EL
P 25 2%«

e HDF5 group: fL{ 0 NEZE /N HDF5 X % DL S R (metadata) H—MHEAL 45
o
e HDF5 dataset: i um M — 24404l Fr ol (metadata)

AEA] HDFS FRRE AL ol St S sl VR — X K 2138 . HDFS Ja ot —N ™ A L
HDF5 25#4, fig k) HDF5 X A4 A L o
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A F A A RS AR I FEVF 22 D7 T R AL T A UNTX (%) H s RISCAE . HDFS SCA R (0] 5 8 il
e LT AR R G

/ signifies the root group.
/foo signifies a member of the root group called foo.
/foo/zoo signifies a member of the group foo, which in turn is a member of

the root group.

3. HDF5 AR O (APD)

HDF5 BRI AE JLAS N RS P32 1 (APT) o 3X 48 APT 424EH T-60% . f7HL. &b HDF5
SRS GBI RS .

FERR A i C FRESEBL . A T {81 FORTRAN9O Fil Java P G [ T 4E, HDF5 U
A e R Bt e X EE SR R T . SIS H P&, i cr+E 240 5% s BUEAE
Frkh . AZb H I & C A1 FORTRAN [R50 584055 i 55

HDF5 FEH T C IBIFEEE — AN IrgE R HoxTF s, X L+ — AN s AS K5 78,
WA 2 R BB AE X B 2R T FORTRAN AR5t 2 DL RE P hs FFEAF1 £ £5 011 APT
BRI

APl  #iid

H5  JZERa%c: H5 B E H H

H5A | Ef#(Annotation)$% 11 : & M A7) (access) FHg A (51 F
H5D | HdaRe r: B S ORI B 1

H5E fimzr: i Hi e

H5F | SCOFEE:C: SCHRAFEUEIRE

H5G | FEAL#E . FEA QIS ITHIRE

H51 | bRl hrill ol

H5P Rtk (Property) FIHeF: 0GRk Pk 41 R A P
HSR | 5IH#EH: 5IHEIE

H5S | i R INEE T Bl /N s SORIAE LB 7

HST Bl el r . Hm A G g fe

H5Z | Hs4itk . M4t
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4. £z HDF5 3CfF (CREATING AN HDF5 FILE)

4.1 f+ 42 HDF5 3442

HDFS 225 7R SR RS R TG R 10 B HDFS SO Rt A,
AR, S EA B IS T e

BRI SO, IR A2 E S SO SCPF BT R PE A1 4
ASCAAF IR RS

o HHFEWIR, (File access mode): :
PSR, RSO DA, SO A S T e R AR B 1

o H5F_ACC_TRUNC WiBHun S SCAF CAAELE, S0 I N 2R bR DL Y 7
J7 ] LU B H 0 S S

o H5F_ACC_EXCL Wil @R b SCAEAZAE, 1T 2 R

o MR MESCHEAAFAE, WISCREIA7 IS B 2008

o TEFTATEOLE, RT— e i Sl SRR AR T DO IEAS ST
S AL

FE RN FHTIT C A7 AE B SCAEAT P FASIR] (47 OB

o H5F_ACC_RDONLY 5t B B F2e HA Be U A 5 AT B0 BRI
o H5F ACC RDWR 15t W FHRR P A 1525 (AU o

EEE (S BiE2 0L (HDF 7 $885) HAY The File Interface (H5F) /N1 (HDF5
22T M) R HSF: File Interface /Mi.

o  HBIEREMEFIZFE (File creation property list):
SCAH ) R 270 3 0 e FH T S I o Bt o SO B e s A 5 A O P B R
/Ny HDF5 PEAS (AN [ SCAF3I0R G5 A /N o IR, A (R SO B iR P 1) 36
J& H5P DEFAULT.

B Cuser—block) A HDFS A M (K147 SCAF D46 (1 [ 5 KB I it e .
BT DU A7 TS AT el 06t 2 AT A 6

FEPEA NS L (HDF H P e ) Y The File Interface (H5F) /M.

o XHHFEUEMF)ER (File access property list):
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AT HURFPE 51 2 08 8 Bl FH R 0 S 1/0 RICREUA R J77k . ANBRH 1)
BB SCAATBURR M 41 26 72 HBP DEFAULT,

PEE W (HDF FH P 48r9) A The File Interface (H5F) /N5,

BUFEAN G P —A> HDFS SCAF (0 3R T

L WERFEE, $5E SO B LA 3R
2. Ut
3. WFTEL, SCHSCAF MG RS 1IR

B —AS HDFS SO, 1A R RE 0 250 A0 5 0 FH QS R OC I SO an 4
C

file id = HbFcreate (filename, access mode, create id, access id);
status = H5Fclose (file id);
FORTRAN.
CALL h5fcreate f (filename, access mode, file id, hdferr, &
creation prp=create id, access prp=access id)
or
CALL h5fcreate f (filename, access mode, file id, hdferr)

CALL h5fclose f (file id, hdferr)
7t FORTRAN F&J7Hr, SCAREIEERFE I creation prps FISCAFAFHURFE SR access_prp,
MRS WHRMEH TEE M, TR D 2 .

4.2 FEHIF (Programming Example)

4.2. 1 #iiR (Description)

I T FRAE - W T 61 R 5% B —> HDFS S0 FH C g —AN42 4 file. h5 (RSCA,
F1H] FORTRAN @I filef. h5 SCfF, ARG RHIE .

[ C Example ] -- h5_crtfile.c
[ FORTRAN Example ] -- fi leexample. f90

HR: BN tar X, BRFTE RG] TF1—A Makefile, ii5#5 %] References.
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4.2.2 %7F (Remarks)

% C: KO hdf5. h s SCAA W, il H] HDFS JE AT R P 0o 2040 & A0 HG 1K
X FORTRAN:  #ibt HDF5 4035 ¢ XM A ], ALFTAEH] HDFS FERI R AU E -
H5Fcreate/h5fcreate f GIZE— HDF5 SCAFATIR B S bR 5 o
C:

hid t HbFcreate (const char *name, unsigned access mode, hid t
creation_ prp,

hid t access prp)

FORTRAN:

h5fcreate f (name, access mode, file id, hdferr, creation prp,

access prp)

name CHARACTER (LEN=x)
access _flag  INTEGER
(Valid values: H5F ACC RDWR F, H5F ACC RDONLY F,
H5F ACC TRUNC F, H5F ACC EXCL F,
H5F ACC DEBUG F)
file id INTEGER (HID_T)
hdferr INTEGER
(Valid values: 0 on success and -1 on failure)
creation prp INTEGER(HID T), OPTIONAL
(Default value: H5P DEFAULT F)
access. prp INTEGER(HID T), OPTIONAL
(Default value: H5P DEFAULT F)

name Z 445 & ELANE S
17 WK X 2 B de W SO R . B SO &4 A7 E . HBF _ACC_TRUNC
(H5F_ACC_TRUNC F in FORTRAN) #4#H — N30 Ao
0 creation prp ZEUIH G ESK . T CiES, H H5P_DEFAULT IR
R T 88 SRR 413 o IXANIE I E FORTRAN H 2 rTIE 1K (B4 1k
T, B S 516 H5P_DEFAULT F, st i .
0 access prp ZHULIHSTAFRUREESIZE . X T C i, H H5P DEFAULT 3
HH I SO B R 1 2 R A H o L TSE FORTRAN #2115 Gt SR ol 25,
Bes 1 So A B R YL 512 H5P_DEFAULT F,  Ait#icfd ] .
o T C, W MIMERFISCARR S, HEREl-N % T FORTRAN,
SRR R file id MSHRIRE . WA S, hdferr RIF
—AN0 () fH. SUERIRE—A-1H.
Y AN TR R AL, H5Fclose/hbfclose D45k I FH SRR BB X AN S
R IR . IX AN s 1
C:
herr t HbFclose (hid t file id)
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o FORTRAN:

. h5fclose f(file id, hdferr)

o U AN ANEERT, R FEE4L (root group) UMY HzhOE. SN CHHEE
MNEEAL, BEAR AT R H S /7,

4.2.3 XHHNAK (File Contents)

HDF FFRA LTk TH & HDFS SCHFEN 2R T E . AZHF A i T 2 & HDF5
dumper. h5dump, W] DAFESCARN R B oR BT BB . A4 HDFS DDL i#92:, hSdump i
I E AR 21 ASCIHH i . 78 DDL in BNF for HDF5 H4# ] Backus-Naur #% =852 S T iV,

BEILIAR, EAMmL:

hbdump <filename>

K 41— D EEER R R file.hd (filef. h) N A . AZob b i E %]
WAl 27~ HDF5 BIBEdL, KR REGRE . FkBm A BRI .

Fig. 4.1 file. h5 (filef. h5) SCHERIN %

Kl 4.2 304 file. h5 MISCAHEA, 5 hsdump AR —#E. HDFS SCHEREH 754 —
ANBELLIY file.ns P30, skiA AR R IOHEAL,

Fig. 4.2 file. h5 in DDL

HDF5 “file. h5” {
GROUP "/ {

}

}
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4.2.4 DDL F € X (File Definition in DDL)

K 4. 3 JEAIEE HDFS SO R4k T /Y DDL SCfbsE Lo o T, AREHAEH T — Mtk
H) DDLo. BH 523 R 5 ™ K4 ) DDL £F (HDF FH /4575 ) A9 DDL in BNF for HDF5 /N1 HL,

Fig. 4.3  HDF5 X1Fa&X

DDL HAdFH T RN 5F 5 0 s

= & Sh

{tname) tname 4 [Hic5

a> | <b> <a> B3 <b>

<a> <a>ff) 0 IRELZ I

F 304 € Sy {46 1) DDL 41
{file> ::= HDF5 “<file name>” { <root group> }

{root_group> ::= GROUP ”/” { <group attribute>* <group member>* }
{group attribute> ::= <attribute>
{group member> ::= <{group> | <dataset>

5. BIEEIEE (CREATING A DATASET)

5. 1 4 2EIEE (What is a Dataset)

B R BIRCR N2 A, RN AT SO c R I RE T - LA — MRS, NTIRE
b iR IR SR RO B R AR 1 4 7 s SRR A i Bl K, LR (1 B
Friks .

5.2 HFEZA! (Datatypes)

Bu R BRI VL AR, EREBAF AR L, 10— Ak, D s e e i
H AR BRI e 8 i Am A B
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HDF5 A PR JoBdE2iM (atomic) and B H5EHE2EA (compound) . JG
i IRIAE APT I T o2 AN RE 70 i B S /N B R R o e S #E Y (integer) , VR AR
# (float) , HEAFIKITE (date and time) , FH (string) , EbEfEK (bitfield) , M
EiEW] (opaque) KA, FEHARBAE A A oI R A O/ alix Le il R 4
NI RS

5.1 T HDF5 £y, K] 5. 2a A 5. 2b I T —2& HDFS File I o Eidis 2k
B, RHH R, HEET HDFS e IERL, ST PR a5, w52 WL (HDFS 7
EFY 7 The Datatype Interface (H5T) /M5,

Fig 5.1  HDF5 datatypes

+—— integer

+—  floating point

+———— atomic ————+— date and time

| +—— character string
HDF5 datatypes —| +— bitfield

| +-—— opaque

+-———— compound

Fig. 5.2a  Examples of HDF5 predefined Fig. 5.2b  Examples of HDF5 predefined native

datatypes datatypes
Datatype Description _ Corresponding C or
Native Datatype
Four-byte, FORTRAN Type
little-endian, signed,
H5T STD_132LE C:
two's complement
integer H5T_NAT IVE_INT int

HST_STD Utese | VO"OYe Dig-endian, [ysy NATIVE FLOAT  float
Un5|gned integer
HST_NATIVE_CHAR | char

Four-byte,
H5T_IEEE_F32BE big-endian, IEEE H5T NATIVE_DOUBLE | double
floating point
- H5T_NAT IVE_LDOUBLE | long double
Eight-byte,

H5T |EEE_FG4LE little-endian,  IEEE FORTRAN:

floating point H5T_NATIVE_INT integer

One-byte,
H5T_C_S1 null-terminated string

of eight-bit characters H5T_NATIVE_DOUBLE | double precision

H5T_NAT IVE_REAL real

H5T_NATIVE_CHAR character
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5. 3 FHAEEMEIE A (Datasets and Dataspaces)

Bl 2 (W) HA T K B YR SR o K 2 18] e 2 B s AT R N 2Bl (R g
SR R R, B ey UL S i B B (RO R 2B S D . B 5.3
WoR THEA . A, G RS T A ]

Fig 5.3  HDF5 dataspaces

+—— simple
HDF5 dataspaces ——

+—— complex

Hn e AEROT DO I E 1 (ARARAE), B AT 2210 CRT i€ Hudls 22 Al ] DA ik — 4>
HAn e — oy, A L HR R B R AT R & 1/0 A Ok 7l fig

5. 4 R LM 2SR (Dataset Creation Property Lists)

O — NIRRT, HDFS fuv/r FH P 48 € B B /e il it B anfrf ZH20R0 /s 4 o IX M
SAEIBAEEAR AR QR R PSSR T, A 25 s 45 452 11 o Wt b 1R A JRU A Hicdi 4R Rt 48
I (5 WAREF 2t 7 X ED . 43 BORBE Cehunks) 778 AMTAFIREE . ABM T,
A BRI AR B R PE A R A S AR I 4 77 2o SR 1 ¢ T E AL G R R 5138, 200
(HDF5 FH /"4558 ) "1 The Dataset Interface (H5D) /M.

£ HDF5 1, BRI MIAE A5 R SRR 5, e 10 ) AR A o< A B A et
DRI R, Bt A 1) ) St it BB SRR 2 1) (R SCo AN, AT T HDFS FiiE 3C
MR s (integer) MG RO B =10, S 0n, A El 2= R R G A2 2
i

LR ASHER , ZRar~ PR

1. Obtain the location identifier where the dataset is to be created
2. Define the dataset characteristics and the dataset creation property list
o Define a datatype.
o Define a dataspace.
0 Specify the dataset creation property list.
3. Create the dataset.
4. Close the datatype, the dataspace, and the property list if necessary.
5. Close the dataset.

DES I e MR NNV 6 il TR T DA F SR V) W DR ROl SIS il -6 SRR/ T R IV EF

-9-
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C

space id = HBScreate simple (rank, dims, maxdims);
status = H5Sclose (space id );
FORTRAN:
CALL hbscreate simple f (rank, dims, space id, hdferr, maxdims=max dims)
or

CALL hb5screate simple f (rank, dims, space id, hdferr)
CALL h5sclose f (space id, hdferr)

LA AR EE R, R A0 QA A Bl S . DL R R

dset id = H5Dcreate (hid t loc id, const char *name, hid t type id,
hid t space id, hid t creation prp);
status = H5Dclose (dset id);
FORTRAN:
CALL h5dcreate f (loc id, name, type id, space id, dset id, &
hdferr, creation prp=creat plist id)
or

CALL hbdcreate f (loc id, name, type id, space id, dset id, hdferr)
CALL hbdclose f (dset id, hdferr)

7= FORTRAN 224 i ¥l SR EHR S 1Y , 0200 FH 63X AN T SR8 S 1 (R 0T 4
A2 1 E g )«

CALL h5open f (hdferr)

CALL h5close f (hdferr)

h5open £ WZ7E I HH e HDFS 727 FE R B0 BT A s hbelose £ U200 1 FH e
HDF5 R PERR A JE R o 25 WL TR 745 5% 3K 6 FH 1 13 B o

5.2 T (Programming Example)

5.2. 1 #A (Description)

NGRS A RS e C B T4 I dset. h5CH] FORTRAN
W% dsetf.hb), & X T HAERBIEN, QT 44 x 6 BAEA MG, RiGK
Eik-ve sl NI €10 7 TG L o

-10-
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[ C Example ] — h5 crtdat.c
[ Fortran Example ] —— dsetexample. f90

NOTE: To download a tar file of the examples, including a Makefile, please go to

the References page of this tutorial.

5.2.2 %7E (Remarks)

e HbScreate simple/h5screate simple f AEE—8r i fa) SR 80HE 25 18] 3R 0l — Nk
el IR S

o (:

. hid t H5Screate simple (int rank, const hsize t * dims,

. const hsize t * maxdims)

o  FORTRAN:

. h5screate simple f (rank, dims, space id, hdferr, maxdims)
.

o rank INTEGER

. dims (%) INTEGER (HSIZE T)

. space_id INTEGER (HID T)

. hdferr INTEGER

. (Valid values: 0 on success and -1 on failure)
. maxdims (*) INTEGER (HSIZE T), OPTIONAL

rank ZHFR ek (rank), BIEHsEE4EE0 I 40
dims ZH¥a € BRI RN .
The maxdims Z¥a e B K/ LR . WRAE ¢ LS H0y NULL (8%
£ FORTRAN AT AR AE ),  ERRE i dim 25057 5€ 4RO/ MR .
o RNk, 15 C vhith ek BOR [FIEE = RIbR RS AW A — ANk, X T

FORTRAN, ##E4a5[alkri1S (dataspace identifier) i space id ¥R,
UL R Sh WIAE hdferr H3RIA] 0, A5 MR A1

e H5Dcreate/hbdereate f FEFRENE O —NEHEE IR PIEHE 4R IR (dataset

identifier),
o (:
. hid t H5Dcreate (hid t loc id, const char *name, hid t type id,
. hid t space id, hid t creation prp)
o FORTRAN:
. hbdcreate f (loc id, name, type id, space id, dset id, &
o hdferr, creation prp)
. loc id INTEGER (HID T)
. name CHARACTER (LEN=%)

-11 -
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. type_id INTEGER (HID T)
. space id INTEGER (HID T)
. dset id INTEGER (HID T)
o hdferr INTEGER
. (Valid values: 0 on success and -1 on failure)
. creation prp INTEGER(HID T), OPTIONAL
o Jloc id ZERNEIRIRT (location identifier).
0 name ZHUZEANENBIEES
0 type id ZHHRERIEIRIFRINS (datatype identifier).
0 space id ZHEUEEIEFAFRRYS (dataspace identifier).
0 creation prp Z KU i5 € B 4R B & )& ' 4 K . HGP_DEFAULT (C) Al

H5P _DEFAULT F  (FORTRAN) $i&5€ sl 4 O Edl S 6 w5113 . 7£ FORTRAN
EANSHOETIED; WA T, A48 R LA JE 5158 (default
dataset creation property list) FL##{HH .
o R, CREURIMIEIEEISHS (dataset identifier) 75N [A[—A>
1%, FORTRAN f£ dset 7d i IR IEIHIBER AR RS . WNIN{E hdferr
IR0, AR ME-1,
o HbDcreate/hbdereate f QAN A I HEHIEVIEHM N 0.
o  BHIEEATHYFEFFEL, When a dataset is no longer accessed by a program,
H5Dclose/hbdclose £ wWhZi i 1 F A s b M 20 ds 48 o FH IR 08 U o X i) FH A st i)

PR
o (:
. hid t H5Dclose (hid t dset id)
o FORTRAN:
. h5dclose f (dset id, hdferr)
. dset id INTEGER(HID T)
o hdferr  INTEGER
. (Valid values: 0 on success and -1 on failure)

5.2.3 WHHNZE (File Contents)

M dset. hb [N (dsetf. hb for FORTRAN) Ui a 5.4 and ¥ 5.5a and 5. 5b.
Figure 5.4  Contents of dset. h5( dsetf. hd)
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|
—

Figure 5.5a dset. h5in DDL

Figure 5.5b  dsetf. h5in DDL

HDF5 “dset. h5” {
GROUP “/” {
DATASET “dset” {
DATATYPE { H5T_STD_I32BE }
DATASPACE { SIMPLE (4, 6) / (4, 6)}
DATA {
0,

Lo e
el
Lo e
e oo 9
el e

0
0
0

HDF5 “dsetf.h5” {
GROUP “/” {
DATASET “dset” {
DATATYPE { H5T_STD_I32BE }
DATASPACE { SIMPLE (6, 4) / (6, 4)}
DATA {
0,

oL o9

oo oo oo
© o oo 9o o0

ISC A

Note in Figures 5.5a and 5.5b that
integer,

H5T_STD_I32BE, a 32-bit Big Endian

is an HDF atomic datatype.

5.2.4 DDL H {{j¥#E4EwE X (Dataset Definition in DDL)

I THI 2 £ B DDL B e X
Fig. 5.6  HDF5 Dataset Definition

{dataset>

::= DATASET “<dataset name>” { <{datatype>

{dataspace>
{data>
{dataset attribute>* }

-13-
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{datatype> ::= DATATYPE { <atomic type> }
{dataspace> ::= DATASPACE { SIMPLE <current dims> / <max dims> }

{dataset_attribute> ::= <attribute>

6. AUEE—NEEL (CREATING A GROUP)

6.1 4284 (What is a Group) ?

—7/I HDF5 #EAE— MU 0 ANERZ /S HDFS XS 4514 o HDFS (1) 5 AN A G A R
sk, LaIE A, WL

1. SREVBEQIEEA A BEhriRS (location identifier).
2. QAL
3. RHIHEA.

HEOE AN, B Uil HoGereate/hbgereate o ZERFIXAEELL, HE
H5Gclose/hbgelose £ WAZRE . 454 .

C:

group_id = H5Gcreate (loc id, name, size hint);
status = H5Gclose (group id);
FORTRAN:
CALL hbgcreate f (loc id, name, group id, error, size hint=size)
or

CALL h5gcreate f (loc id, name, group id, error)

CALL hb5gclose f (group id, error)
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6. 2 F2# T (Programming Example)

6.2.1 {8 (Description)

TR U B SRR R G ML e AN 440 group. h5 (groupf. hb for
FORTRAN) [ 31, ZEMRR (root) GEE—/N44 0 MyGroup FIRFAL, AR5 K HIXANELLRI S A
[ C Example ] — h5 crtgrp.c
[ FORTRAN Example ] — groupexample. f90

NOTE: To download a tar file of the examples, including a Makefile, please go

to the References page

6.2. 2 £¥E (Remarks)

e H5Gereate/hSgereate £ GIEE—ANBIHI S HELL, 444 MyGroup AL FAR T (root), If
RE[— MR IR .

C:
hid t H5Gereate (hid t loc id, const char *name, size t size hint)
FORTRAN:

hb5gereate £ (loc id, name, group id, hdferr, size hint)

loc id INTEGER (HID T)
name CHARACTER (LEN=%)
group id  INTEGER (HID T)
hdferr INTEGER
(Possible values: 0 on success and —1 on failure)
size hint INTEGER(SIZE T), OPTIONAL
(Default value: OBJECT NAMELEN DEFAULT F)

0 Jloc id ZHEARVIEGIE AN E .

0 name ZHIRWIEAIEIREAA 7.

0 size hint ¥aE R 2 /DA (file space) 25 EAFAEHELAL K HI BV
2o ABIRAL T — N EIEME (non—positive value), & Ad 62 A/
H25MR] (default size). HITERBERESNESNZZ L FHEM (name heap),
DRI AT 8 A i — A 0 {H .
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0 XJF FORTRAN, BIFENIRIMELE hdferr H#ifkid: 0 KR, -1 Rpk
WM. BEHAMR S HE group 1d BAAL %Pk . The group identifier is passed
back in. X C, WA RN & ECHIIR Bl —ANE AR RS, IR ]
—‘/I\ﬁﬁo
e H5Gclose/hbgelose f RPJHLA . XA AT,
C:
herr t H5Gclose (hid t group id)

FORTRAN:

h5gclose £ (group id, hdferr)
group id INTEGER(HID T)

hdferr INTEGER

(Possible values: 0 on success and -1 on failure)

6.2.3 XHHNE (File Contents)

group. hb MINEFEA N & B /8U . and the definition of the group are shown
below. (The FORTRAN FEEAlE—4N4 A groupf. h5 [ HDF S0, 73044 groupf. hs HLEHS

—AT W R TAE NS5 L1 DDL, )

Fig. 81 The Contents of Fig. 8.2 group. h5in DDL
group. hb.

HDF5 “group. h5” {
GROUP /" {
GROUP “MyGroup” {
}

|
£
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7. QUz)EM: (CREATING AN ATTRIBUTE)

7.1 4 REME (Attribute) ?

JE MR LN B R AR, IR SR A T AR S A OO B AYE (nature) F1/BE
i (intended usage) o ATEAHERAIE. . 5—1E M.

7.1. 1 GI8—A 1 (Creating an attribute)

B —ANEME SO — N R A ] . O — AN e, MR LA € O TIXAE
PERIXS G B PR s R R s s a) . DA B PR B R 513K (attribute creation
property list) .

AR PR A

1. SREEHXAEEA RIS 455 (object identifier)

2. EXJETERRAE (characteristics) HlRE & VECIERF LI
o T MHHEHKA.
o A,
o fREEaI RS

3. Al E .

4. WRTEEE, OCH R MR L Bl o R R ) iR A R

TR RIC A —A JE ke, R 24204 ] HBAcreate/hbacreate f Fll
H5Aclose/hbaclose f. fohn:

C

attr id = HbAcreate (dset id, attr name, type id, space id, creation prp);
status = HSAclose (attr id);
FORTRAN:
CALL hbacreate f (dset id, attr nam, type id, space id, attr id, &
hdferr, creation prp=creat plist id)
or

CALL hbacreate f (dset id, attr nam, type id, space id, attr id, hdferr)

CALL hbaclose f (attr id, hdferr)
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7.1.2 &/5EM (Reading/Writing an attribute)

JEERVF B — Sk E s ASCRREE 1/0 (partial 1/0) o Kk, X —
AN EPEE e T/0 6 4E, NHTRE Y LR Fa 2 B ERUE M N A B R (at tribute’ s memory
datatype) -

B S — NS B R

FEUEMARIRS (attribute identifier).
R RMENIFREESEE (attribute’ s memory datatype)o
5E N T BN ERAE

TR, RMAINAFEHERAY (memory datatype ).

el N

B/ AN @, AR 2204 & HoAread/hbaread £ Fl/BY,
H5Awrite/hbawrite f HilfE. W01

C:

HoAread (attr id, mem type id, buf);
status = HSAwrite (attr_id, mem type id, buf);

FORTRAN:
CALL hbawrite f (attr id, mem type id, buf, dims, hdferr)
CALL hbaread f (attr id, mem type id, buf, dims, hdferr)

status

7. 2 ZmFE5)F (Programming Example)

7.2. 1 #& (Description)

B BRI NS — AN EEEJEPE (dataset attribute). FIH—PNELAFFER C
A dset. hb (8 FORTRAN A4 dsetf. hb), 3RHEX dataset /dset #ril's, & XJ@ETEKIETE
), AR EYE, SEME, RGOSR EEE L JEbE . Bl SC .

[ C Example ] - h5 crtatt.c
[ FORTRAN Example ] - attrexample. f90

NOTE: To download a tar file of the examples, including a Makefile, please go to

the References page.
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7.2.2 %&7F (Remarks)

e HbAcreate/hbacreate  AIEEHZE—NSEIRENEXNGA RWEME, FikBHl—4

NS

C

hid t HbAcreate (hid t obj id, const char *name, hid t type id,

hid t space id, hid t creation prp)

FORTRAN:

hbacreate f (obj id, name, type id, space id, attr id, &

0O O O O o

hdferr, creation prp)

obj id INTEGER (HID_T)
name CHARACTER (LEN=5)
type id INTEGER (HID_T)
space_id INTEGER (HID_T)
attr id INTEGER (HID_T)
hdferr INTEGER

(Possible values: 0 on success and -1 on failure)

creation prp INTEGER(HID T), OPTIONAL

obj id ZHUES JEHEAH R BIR ZAR RS .

name ZHEELN R ETES o

type id ZHUEIEMEREHREAbRRS .

space 1d ZHUEJEMEEHE 7 ARG .

creation prp ZHUECIAEIESIF . X C 45 H5P_DEFAULT (%f FORTRAN #5
H5P_DEFAULT F) & 6t44 a0 JE 43 (default creation property
list)o XANZH{r FORTRAN HLUZIIEIT; el gk mg Ny, sl i) G dhpe 1k
FIF AL -

%7 T FORTRAN, U SBHATRY), Adferr (FIRIAIRS Sy 0, HMH-1, J&MEFRR
S attr id MBUEAGRIA. WTC, BRER BT BAT iR 5] P AR R
5y AR Al AR

e HSAwrite/hbawrite f H NS B, JHiR IS KPIRA,

C

herr t HbAwrite (hid t attr id, hid t mem type id, void *buf)
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FORTRAN:

hbawrite f (attr id, mem type id, buf, dims, hdferr)

attr id INTEGER (HID T)
memtype id INTEGER (HID T)

buf TYPE (VOID)
dims DIMENSTON (%), INTEGER (HSIZE T)
hdferr INTEGER

(Possible values: 0 on success and -1 on failure)

o attr id ZHCGEEGHEMEARR S .
o mem type id ZEEIEMEMINAAEIEIT (attribute’ s memory datatype)
PRl .
buf ZEEE G M E R4 (data buffer),
dims B ARATIT NV IR BAE S 28 4820 (dimension) buf I KM dim(k) &
K 4E2z 4% (k—th dimension) WA buf. BN but /&—/ N (scalar),
fii (Values) NIJ#k 201 .
o XTI C, WRPATHY), MRREURIR [l NEF KL, Ak A AN
XFT- FORTRAN, WIS S IITE hdferr Z 4 LR EIME N 0, HWA-1.
M ANEHEAFRFEF U ) (accessed), H5Aclose/hbaclose f RAZ I H HREIX
HAFH R X1 C, WRPATEL, MR ECR Al — ARG 5 R (R —
AN 8. WF T FORTRAN, WURSIIAE hdferr ZEHLRIBIE R 0, 5 00-1.

C:
herr t H5Aclose (hid t attr id)
FORTRAN:

h5aclose f (attr id, hdferr)

attr id INTEGER(HID T)
hdferr  INTEGER

(Possible values: 0 on success and -1 on failure)

0 An HbAclose/hbaclose f call is mandatory.
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7.2.3 XN (File Contents)

A dset. h5 RN % (dsetf. h5 for FORTRAN) FlJj@ k€ X W1 -

Fig. 7.la dset. h5 in DDL

HDF5 “dset.h5” {
GROUP ”/” {
DATASET “dset” {
DATATYPE { H5T STD I32BE }
DATASPACE { SIMPLE (4, 6 ) / (4, 6 ) }
DATA {
1, 2, 3, 4, 5, 6,
7, 8, 9, 10, 11, 12,
13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24
1
ATTRIBUTE “attr” {
DATATYPE { H5T STD I32BE }
DATASPACE { SIMPLE (2 ) / (2 ) }
DATA {
100, 200

}

}

Fig. 7.1b  dsetf. h5 in DDL

HDF5 “dsetf. h5” {

GROUP ”/” {

DATASET “dset” {
DATATYPE { H5T STD I32BE }
DATASPACE { SIMPLE (6, 4 ) / (6, 4) }
DATA {
1, 7, 13, 19,

, 8, 14, 20,

9, 15, 21,

10, 16, 22,

11, 17, 23

, 12, 18, 24

S O W N
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1
ATTRIBUTE “attr” f{
DATATYPE { H5T STD I32BE }
DATASPACE { SIMPLE (2 ) / (2) }
DATA {
100, 200

7.2.4 DDL R EEE X (Attribute Definition in DDL)

Fig. 7.2  HDF5 Attribute Definition

<attribute> ::= ATTRIBUTE “<attr name>” { <datatype>
{dataspace>
{data> }

8. A B AEIEEE (READING FROM AND WRITING TO A DATASET)

8. 1 LM B NEHELE (Reading from and Writing to a Dataset)

AL HEARLR 1/0 BRI, HDFS () 8 3t Js dn 2l /6 A A7 AN SCPE 2 Tl A3 . A7 5K
P T AT 5 SO s 28 2, ] DURAN RIS BT A7 R it 2 Bs 2R e R 1K 1
&, BURZIRR) o Bk, BESERGERECS AR, TR L AR E -

o H4E (dataset)

o NP EIEEREPESA (dataset’ s datatype in memory)

o WP Y2 H (dataset’ s dataspace in memory)

o  VUHBEEIEEREIESE (dataset’ s dataspace in the file)

o EARAEALERRESIR (B AL R A RS A AR 1/0 #8244, w2k 1/0
TSR AR BRE, B B AR B 1 R I A AR PR 4R I R . AR BORE B4 ik
A IBHE AL IR ESIZO .

o HRZrhds (data buffer).
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B HH B AN HR AL R D R T

REE AR NS (dataset identifier).

R WNAEIERA (memory datatype).

¥ 2 WAAEHE 2R (memory dataspace).

¥aE S 0] (file dataspace).

e E LB (transfer properties).

SO SN HICH £ 75 EE AT

KIS

Wi hE, SR ] B AR .

e S o i a

P RS NFE4E, i H5Dread/h5dread f Fll H5Dwrite/h5dwrite f IR

status = H5Dread (set id, mem type id, mem space id, file space id,
xfer prp, buf );

status = H5Dwrite (set id, mem type id, mem space id, file space id,

xfer prp, buf);

FORTRAN:
CALL hbdread f(dset id, mem type id, buf, dims, error, &
mem_space_id=mspace id, file space id=fspace id, &
xfer prp=xfer plist id)
or

CALL hbdread f(dset id, mem type id, buf, dims, error)

CALL hbdwrite f(dset id, mem type id, buf, dims, error, &
mem_space_id=mspace id, file space id=fspace id, &
xfer prp=xfer plist id)
or

CALL h5dwrite f(dset id, mem type id, buf, dims, error)

8. 2 4FEH T (Programming Example)

8.2.1#iiR (Description)

W7 BN B S A AR ER R . E AT IG5 QU K SCAF, SR
& (dset) MAHREAR S, CEHRET NS, RJE B ER LR . )5 OC A A G AT
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At
[ C Example ] — h5 rdwt.c
[ FORTRAN Example ] — rwdsetexample. 90

NOTE: To download a tar file of the examples, including a Makefile, please go

to the References page

8. 2.2 £%vE (Remarks)

o Hb5Fopen/h5fopen_f 4T JF — > B & A7 £E (1 XA JF ik 8] — A SO FR iR S (file

identifier),
o (:
o hid t H5Fopen (const char *name, unsigned access mode, hid t access prp)
o
o FORTRAN:
. h5fopen f (name, access mode, file id, hdferr, access prp)
o
o name CHARACTER (LEN=%)
. access_mode INTEGER
o (Possible values: H5F ACC RDWR F, H5F ACC RDONLY F)
. file_id INTEGER (HID_T)
o hdferr INTEGER
. (Possible values: 0 on success and -1 on failure)
. access prp  INTEGER(HID T), OPTIONAL

0 The argument name &3 A% .
o The access mode Z L AAFIUEA . XJ T C i) H5F_ACC_RDWR (FORTRAN
[f) H5F_ACC_RDWR_F) JFevist/*5 474, ifif C [y H5F_ACC_RDONLY (FORTRAN [f]
H5F_ACC_RDONLY F) o M A7iL.
0 The access prp ZHUUNSCAAFIURPEYI L (file access property list),
C ff7 H5P DEFAULT Fil FORTRAN fj H5P DEFAULT F #8552 44 B SC A7 Uk 4l
4. 7E FORTRAN 2 SR W07 SR 22006 7 LT, (R4 1R S A R
HIR AL -
o 1 7EFORTRAN /1, RIFIEEALE hdferr ZHUB LI, 0 FRET), —1 %
AR TAE C L, W PSR IR S, SR RS
e H5Dopen/h5dopen f it Joc id¥8EWINE, H name I8 EMLZFH H—PELHE
TERIBEAE . % T FORTRAN, JRIEUEETE Adferr SEUBBALBIE], 0 FrmT), -1
FRKIC T C I, BRSO, A LR A i

C:
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hid t Hb5Dopen (hid t loc id, const char *name)
FORTRAN:

h5dopen f(loc id, name, hdferr)

loc id  INTEGER(HID T)
name CHARACTER (LEN=%)
hdferr  INTEGER

(Possible values: 0 on success and —1 on failure)

H5Dwrite/hbdwrite £ AN HHZEMAEHE (application buffer) HJEIEEHES AT
FTREMEIEE, IFENATEIESE (dataset in memory) [RIEdE 27 % 25 ) 4%
ol SCE R 4E (dataset in the file) [RIELHESRA FIE 4 4% 7],

C:

herr t H5Dwrite (hid t dset id, hid t mem type id, hid t mem space id,
hid t file space id, hid t xfer prp, const void * buf)

FORTRAN:

h5dwrite f (dset id, mem type id, buf, dims, hdferr, mem space id, &
file space id, xfer prp)

dset id INTEGER (HID_T)

mem type id INTEGER (HID T)

buf (%, ... %) TYPE

dims INTEGER DIMENSION(7)

hdferr INTEGER
(Possible values: 0 on success and -1 on failure)

mem space id  INTEGER(HID T), OPTIONAL
(Default value: H5S ALL F)

file space id INTEGER(HID T), OPTIONAL
(Default value: H5S ALL F)

xfer prp INTEGER (HID T), OPTIONAL
(Default value: H5P DEFAULT F)

0 dset id REYGENIRS (dataset identifier),

o mem type id ZEUEEIEE M N A I K MARIRS (dataset’ s memory
datatype).C F7ffJ H5T NATIVE INT (FORTRAN H7ffj H5T NATIVE INTEGER) X
FERE A% T HITHRE LS — AN 1A 2R 1Y
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0 mem space id Z K YR W N AF k55 (identifier of the
dataset’ s memory dataspace). C H1[] H5S ALL (FORTRAN (] H5S ALL F)
ST R BT 2 W A A7 L R AN K0 3 (AL e 4 1/0 $4% o 1 FORTRAN Hh it
ZHUE AT WU NS T, B (s A .
0 file space id Z¥2 B 4R B SO B A M AR5 . C i) HBS_ALL
(FORTRAN 1) H5S ALL F) /28R4 (E I3 B S0 B0 S 1 Ao 1)
BEFEN 1/0 $#4F . 75 FORTRAN itk S5O v eI ; WL Z20mE 1 b aol, &t
A
o xfer prp ZEGEHIALBREYIFARIG . C i) HGP_DEFAULT (FORTRAN
Hf¥) H5P_DEFAULT _F) k48 (IR WAL 1 k4 B AL b sk . £
FORTRAN H I U nl IR I W 52208 T b I, SR E LAl H
o0 buf ZHUREEMHEIRZ A (data buffer).
0 dims ZHUE SRR N R 2 A7 A YEEO /N AL
o X7 FORTRAN, the hdferr Z¥eAtibn A RIR IS : 0 Lo, —1
FoRRM X C, WDy ISR RS, A3 Wk [l — AN .
H5Dread/hbdread f 2 J5UAR%id M5 & £t 5 13 21— N 28 47 #3 L (application
buffer), FFECHEIRISTMEIE S A (file datatype and dataspace) H5#k
WAEBAEZS AR H G 256 (memory datatype and dataspace).

C

herr t H5Dread (hid t dset id, hid t mem type id, hid t mem space id,
hid t file space id, hid t xfer prp, void * buf)

FORTRAN:

h5dread f (dset id, mem type id, buf, dims, hdferr, mem space id, &
file space id, xfer prp)

dset id INTEGER (HID T)

mem type id  INTEGER (HID T)

buf (k, ... %) TYPE

dims INTEGER, DIMENSTON(7)

hdferr INTEGER
(Possible values: 0 on success and —1 on failure)

mem space id  INTEGER(HID T), OPTIONAL
(Default value: H5S ALL F)

file space id INTEGER(HID T), OPTIONAL
(Default value: H5S ALL F)

xfer prp INTEGER (HID T), OPTIONAL
(Default value: H5P DEFAULT F)
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The dset id ZHUEHARIARINT .

The mem type id Z ¥ AF Bl SR W W A2 B HE K AR5 . C T i
H5T NATIVE INT (FORTRAN f#] HST NATIVE INTEGER) *E &%k L& 4t T
(T SIS — AN SR [ H i 25 78

The mem space id ZHEHIREM N2 kRS (identifier of the
dataset’ s memory dataspace). C [ H5S ALL (FORTRAN HH[¥J H5S ALL F)
ST ERAE (E I BH P9 A7 B AN B0 5 (R O B0 1/0 45:4% o 75 FORTRAN itk
SRR WU RS T, SeA Ay .

The file space id ZHe AN SCAFEE S bR . C 1) H5S_ALL
(FORTRAN 1) H5S ALL F) k45 (8 I3 WSO B 8 4 1 A s o 1)
BEEREN 1/0 #4E . 76 FORTRAN b S0 nf RE I Qi SR 2088 T eI, Ry
HESBAE

The xfer prpZ Uitk i R A7 115 . C 1 ¥ H5P_DEFAULT(FORTRAN
H1) H5P DEFAULT F) JEdb (E IR A 7 8 s Bl (L b ke s . 78
FORTRAN H b S 02 v eI S 208 1 b I, S (S A

The buf ZHZE LN B Z A7 4% (data buffer).

The dims ZHUE SCRERT N EL I G174 4 BOR /N E AL

X T FORTRAN, the hAdferr ZHURALGMIA IR MY 0 FoRY), -1
FORR XTCy SR B SO AAR RS, A R (Rl — AN 44

8.2.3 WHHNZA (File Contents)

Figure 6.1la J&3CfF dset. h5 [N Z (FF C FEBAI4L) o
Figure 6.1b /&3 ff dsetf. h5 N2 (1 FORTRAN FfF 4 .

Fig. 6.1a

dset. hb5 in DDL

HDF5 “dset.h5” {
GROUP 7/” {
DATASET “dset” {

DATATYPE { H5T STD I32BE }
DATASPACE { SIMPLE (4, 6 ) / (4, 6 ) }
DATA {

1, 2, 3, 4, 5, 6,

7, 8,9, 10, 11, 12,
13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24
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}
}

Fig. 6.1b  dsetf. h5 in DDL

HDF5 “dsetf.hb” {
GROUP ”/” {
DATASET “dset” {
DATATYPE { H5T STD I32BE }
DATASPACE { SIMPLE (6, 4) / (6, 4) }
DATA {
1, 7, 13, 19,

, 8, 14, 20,

9, 15, 21,

10, 16, 22,

11, 17, 23,

, 12, 18, 24

9. H&EIERA (CompouNd DATATYPES)

9. 1 BEEE & HERA! (Creating Compound Datatypes)

SEHIERAE CEZHI458 (struct) BF FORTRAN & & B KA IR (common block)
Ko Er—ANWMEANE R AES, U E SRR G, B @A ] 255
PaRA, IR B A B ST (1) 25 Pl 2k «

e BTHEEZ (class compound).

o  MA/NEMEEM (fixed total size), HLA7K bytes.

o 0 ANELZ AN A F ) K T2 (members ) ZH i, £EEE  HHEAFTE & X 48 (occupying
non-overlapping regions).

o B H CREHRE LS.

o BEAAHE 0 B N-1 Z M55 (index number) HIF, XHLM N EEAHL
i T B R D 8

o HHEIRRMPHANHAHA 4T, [F2E (sibling) Z[AJEME—H].

o FANRAAREE T MR (fixed byte offset), A5 A4 KM B Itk
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BT (the first byte) BRI/l
o TANHATLIRE—NEEE 44 (up to four dimensions) [/NEL4L.

8 RS N B B 5 B S B FLI S ASRER U IR, IXAN R A5 BRI A R B3 4
HEX T

HE BRI EHAR R DAME R BRI DT E SRR AR e e
IR/ (total sized , SRJEFLAT RN HEIX A B ST I 2L R & Am R L

9.2 B HF (Programming Example)

9.2.1 iR (Description)

TR e B AN S HAR ISR, AN S NS R S B SR B 1 S A
B, SRJEEH] (read back) IXELHL K4 (subsets of the members).
[ C Example ] — h5 compound. c
[ Fortran 90 Example ] - compound. f90

FEFF IR ST 45 R R

Field ¢ :
1.0000 0.5000 0.3333 0.2500 0.2000 0.1667 0.1429 0.1250 0.1111 0. 1000

Field a :
0123456789

Field b :
0. 0000 1.0000 4.0000 9.0000 16.0000 25.0000 36.0000 49. 0000 64. 0000 81. 0000

e e e e R

9.2.2 %7¥ (Remarks)

H5Tcreate G/ A #fC 715 B OB B R 8L
hid t H5Tcreate ( H5T class t class, size t size )
o The class ZHfite WA EHRRA . HETHCH HST_COMPOUND ##i e
KRR 2L
0 The size ZHIRWIEAILE MHHE I BN 754
H5Tinsert USRI type id ¥R 5E MR GHIRRIH,
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e herr t H5Tinsert ( hid t type id, const char * name, off t offset,

(0]

hid t field id )

The type id ZHIEEE SR GBI MIRRS .
The name ZHEZEEHHEANIIH L (name of the field to insert). (EEE
Bn S BB () R 03 4 A ME— T o
The offset ZHUEEAHBANIIANFE5F (memory structure of the field)
HmAE . FERREE X HOFFSET % (macro) Kitigifyh (struct) AR
() i S«

HOFFSET (s, m )

LEgER) s /Y, %% (macro) tHEALG m K WEE & .

The field id JEEIHANNIE, (field) FHRBAFRINS,

o H5Tclose BRI,
o herr t H5Tclose ( hid t type id )

The type id ZHEERTIMIEHIMbR NG

9.2.3 WHHNZA (File Contents)

HDF5 ”SDScompound. h5”  {

GROUP ”/” {

DATASET ”“ArrayOfStructures” {
DATATYPE {

H5T STD I32BE “a name”;

H5T IEEE F32BE “b name”;

H5T IEEE F64BE “c name”;

}

DATASPACE { SIMPLE ( 10 ) / ( 10 ) }

DATA {
{

[o],
[o],
[ 1]

(1],
[ 1],
[ 0.5 ]
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[ 2],
[4]’
[ 0.333333 ]

[ 31,
[ 9],
[ 0.25 ]

[ 4],
[ 16 1,
[0.2]

[ 51,
[ 25 1,
[ 0.166667 ]

[ 64 1,
[ 0.111111 ]

(91,
[ 811,
[0.1]
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}
}
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