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Abstract

NetCDF is a general network data format widely used in the field of ocean and atmosphere, with
good self-description and platform independence. NetCDF now has been the standard of data ex-
change in the field of the oceanic atmosphere. Because a large number of NetCDF files have to be
distributed through the network, to achieve fast file selection and preview of NetCDF files by
avoiding large file download with limited bandwidth limitation, the Internet cloud service tech-
nology provides a solution to this problem. This paper makes use of SOA framework and NetCDF
Java to provide Web Service interface to extract the necessary information of NetCDF files, and
partly solves the contradiction between network bandwidth limitation and large file download.
The application of the result has some universal applicability.
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1. 5]

NetCDF (Network Common Data Format, %258 FH 254 4% 2X) /& — i o0 2 38 FH (0 25t SOt =, 2
SCHFX PP A A% U — 2 FE (Software Library) i@ FR. &% H NSF (National Science Foundation, 3
[ [ KR Ak 4 22) Bt BT H Unidata T RISAT SRR TR R, BT 2 W0 B 2 1%t RN B & s
FH SR ALIE FH (480 U 17 777%, NetCDF BT S i GORH 1) S A G4 5 st R UL IIARL B 18] 2 470 D0 HR 27 ) 1Y
T HG R DA B T2 B2 Bl R Ak 1 PR R B A7 A 5 58 4

NetCDF %45 s HAT B AR . P E K SKHFBENL YT . SCRAEBIN. L Ve af . ORI L 4T 1)
5[], T L RS 0% A7 i g 5 0 1T 1) B4 5 (array-oriented) B, BILTE O 20 BN VR 20 B0 K42 S 1E 2B B e 1
LR W RS S el < R S 2y NG 8

H#i, NCEP(National Centers for Environmental Prediction, & [l [l 5 35855 iR Hh L) & A 5 4 %%
#l, NOAA (National Oceanic and Atmospheric Administration, 3& [ [ S iFE AR 5 H# =) & A i) COADS
(Comprehensive Ocean-Atmosphere Data Set, ¥ 5 KU Z5 &£ 42) ¥R NetCDF 1E J#5#HE[2], NetCDF
TR — FhiEs 22 R AR AR % =X [3]

2. [ElEER

JSE NetCDF 24 | M2 ULy HFR i, ABSERR b 5 22 (10 B FH 3 7 M) FH 19X 4 X A i A2 45 H
ANSI 5 UNICODE #ht i) SCAFEAT Bidla sc e, IXFE I SO — AR EL “.ne” 9 44, W] LLIEIE HTTP
5 FTP 4577 AU N BT EA AT N o

H1T NetCDF SCfFBA) iz K& M AEM R 47 109 et JmeEk 4 1L NetCDF kg Xt = 1S
Fral SRR MK . 7E IPCC (Intergovernmental Panel on Climate Change, 5 KSR HIESE) S LIk
ALK 15 (ARB) I CMIP (Coupled model Intercomparison Project, #%& it btk dr, &4 R EE oo
DURR T 1.5 PB [¥) NetCDF ¥4 [4]. LA Unidata %35 L 1) NetCDF FE41 % A%, NetCDF Hud SC A4 1)
KNI 2.8~281.4 M A, TISEBRBL I, — 26U i) NetCDF SCHF T LA F) 2G AR, w2
frth— R250)LE M 0 BIEHE SO I S S E e X 48 AT R A (B, P EEH NetCDF
SRR B A, AREFH NetCDF B 7 A4 T & 1 25 S8 R F 3R R SC A k47 4, 100 M BLIA )
B SRR MG W], o KA SO R A e AR AR AN T

ik
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N TR B R S AT AN S BB R SCAAE R 7 i » NetCDF FIRZ TN AR N R 22 i 1
IR 22 Se 3t (7 V4 s s B P (0 S ARG . A NetCDF H0His AT A AR FH oG 58 B i 12 X6 9 4% (1)
NetCDF SR AT A HEAT AL ], 44 NetCDF SR HE JLAR & . 4k fE AN WA 70 AN R 0 8l 2%, JF
PRt v B e M T AR R, R P AT DA R e — s AT G OB R B
RIS LR 55 o) {8, (R XA A MG, 5%, NetCDF IRIRTREI Z M2, 4%
HEM R, A IHERE e gt A7 BAR N M s K, RBRKSCHE R B R, 5% 2R AR 126 sk LA3is 2
BN KB 2 R AR, &5, WERE TEEWEG, 02T T HRE F
NetCDF #% A RefE B SRR B A P A A, A R AR H AN T

XML Z5 44 (e Hes ( t B 0 NetCDF RIS ISRt 1 — @ M SE@ A e . FH P A% SR Hiedis ) R I 4
A RGURAE G B X ST BEAT T, AR BE R R 51 BRI K AR 5L 4k AN HCE 1 1 I b B — A 5 4
HEX 7 B B XML SO AR g e, SE a3k — 20 gt ] DAl HCHR 73 A9 451 54t 20 A2 1l NetCDF 040 14 4 s ]
A7 AT BALE 0 R 2 NetCDF SR B — MNEMT AT B AR, TR 22 R R LR 0 7T
HL IR S R AT RGERCR A 7 2R R R SR s P AR [5], (HIX A7 A A L fi# ik NetCDF
SCARIR T 2853 N FH BR8] R

i 468 TR X S SO (i FR S S AR) R AT BRI SO N R, A NIRZE MG SM (Stream
Media, it 144 AK) A1 P2P (Point to Point, X <5 HLIK R £ A) K2 % NetCDF S FH I A% ) R 30

Unidata 4121t 7 NetCDF [/ 2% N H] B #t4T 179 I &, &M B A& F FH OPeNDAP
(Open-Source Project for a Network Data Access Protocol, F 78 i & £ 4 U 1] 0 130) M SRR U IR 1 4=
ke, I Web 5] R 40T NetCDF S5 45 My SCAF SRR, Al AT U FIAS 28 5 5 B3 2 i 5% 2 i 58 O
NetCDF STl O SRE G EE AR [1] o 1A 5 SR RALE b i B A5 TN 53 PR 24 28 O F SR AR
EATE A E G ARV LN RAE N R G A R i N

3. BRFE

ELIRN 2= R S5 R VR @ it &R NetCDF ST A7 HUE AR S4T30 i) S8 % , NetCDF ¥ 11 X
IR 45 00t B 5 3k — 25 i B FH IR 45 7T LLUA N = SaaS (Software as a Service, #4FEI IR S%)ix — E k.

U R R BT A5, NetCDF Ui & A A1 S 28 458 48 SR BUHT 1 B & A I 1 56 B A i A
NetCDF SCHFI 2 51 A e 3E 347 K AT, 7552 br R I A2 HH R A Java (1) Web Service IR BRI 2 8+
RIE R AR NetCDF SCAFZEAT TRAL BE FF-H2 1k — 5 I 28 IR 5542 11 o 436 11 mT DUARSRE FH 7 1 sk A A3 E
ZU B SO B AT A B A TR FE R, FAR A G R AT DL [FE I, el DO R .

— ALY NetCDF (& Ai MR HRFE QI 1 fioR: BB KA P B AR ISP AL B ) T
BERE PE R R 2R 51, ARG SO 3 i Bh M, R B A T E “Web R &R T 7 3ENFF
K, W HTTP/FTP g5 3R XML A% AR et ST, SeBrfl AN 70 # ol A B3 IE I HTTP 1
FTP 77 X REUE /NI NetCDF RS0 55 2% 1) NetCDF ST ik K st Hidts 45 A A LT,
AT LLiE S Web Service 42 FUARYE 75 ZLIRHUE VEGN 58 A BOIEAT 20 MT 5 PR U8 2 15 R 3R A4k .

RTINS BN R S BORIEAT S &, 75 EE0 58 & & NetCDF S & AT 1Y Web Service & K355,
LA 5% K I BEUL L) NetCDF #1417 .«

3.1. NetCDF Java f&ft

UIHTFTiR, NetCDF /2 —% 3 K¢ NetCDF 4% XN 5 5 #AE M A I 2K, BRI HE T 3
FFf4% C. Fortran77. Fortran90. C++. Java Al Python %5 FiiE = i FH B 1 .
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Figure 1. NetCDF file processing and publishing process diagram
1. NetCDF XHIBF L iRiE R E

NetCDF Java % E. % 1 %} CDM (Common Data Model 3@ H s i A o e B S0 Fs, #REET — &R
FIi) Java AP 2 1 K s2BL%) NetCDF. OPeNDAP #11 HDF5 (Hierarchical Data Format, =K $dE 45 #)) SC
M ALEE, $2 FRES T 3RATX A NetCDF SCHFERAERS Fr 5 221 4 Dife . NetCDF Java AN SCHERT
NetCDF-3 # XX ME N, WHRES N NetCDF-4 %S0 tF, EFHERmIEEN C FRFA3FE, TDS
(THREDDS Data Server) % F- R 504 il 5 R Gumh /& 3 T NetCDF Java FiT & 11[6] -

3.2. SOA 1 Web Service

SOA (service-oriented architecture, [H] [ ik 5% F 7 R 45 440) J& — N, o0k B FH AR 7 AN R D g
FACIR IE IR S5 2 TR E YR B4 LV R R, 422 R A 32 (0 07 sRdE AT 8 SRk S T S 30 R 25 1 s A~
G BIERGMEIE S, XMEA L8 O @ SCRRHERCON IR SS Z A A RS & [ 7]

Web Service H AR /& SOA [ BRI . Web Service /& FI i, FAS AR H AL, A LLas—
AN ELZ A BARIL % ThRE. Web Service T —28 5 ML P2k An vl LA A B — 24K, 1 XML (Ex-
tensible Markup Language, A4 J&#5iciE ). SOAP (Simple Object Access Protocol, fifj B %17 v] #4%) «
WSDL (Web Services Description Language, %% /il 5% #ii& i 7)1 UDDI (Universal Description, Discovery
and Integration, JEAIHAR . KM SEMMS)TE, &5 HEMYET[8]. Web Service £ RRE(EFIZITEA
[FEIRLAS b AN 5] RLFH JE 2 BRI« & 1T S8 = 7 SRR BORE A, ol o] A A8 #e 5 AR Bl o i 2 LI
W FH IR 45 BRI R R, R 2 TR Web Service X RF T & C&) 2N T &K ARG I RidfEF, W
JBoss SOA Fl1 Apache CFX %5,

FIF] Web Service £ AR 7 DA EL B3R X6 B> NetCDF FOBHEIKIRAE, 1A LA 22 Web Service 41
BRI L — AN IR 25 B SRS BE 22 (0 B SRR, 190 0 B4 % B B BN AR AEAE e Hb 5 2P &5 b Web
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Service BEARAELE | NetCDF ST (1) B AR A & TE RS0 A, 45X NetCDF ST B FH FH P AT B
DA /N 1 2 46 P AR 6 SO B0 St B S o k4, I Web Service R & AT NetCDF ##s, & mJ LAfEAS
R NetCDF F3E FH IR AFIF &N 52 BB IR A 1 2R Se ARSI 75 5 107 & L3 T R A1,
B T NetCDF ST H FIH AT 14K

4. RIFRISEf

LAVR & AR RVEIR R U(HYCOM) A, /K J7 AR 22 RAEIIRS 73 HE408 0.5° 1R 2 IR 2h 47 A1
TIH ARG RATEE RS 85 LB =A%) 7 G KAy, MR EAE v N SRR B A B K
I IR) /RSt R s FE R . I A Apache Tomceat %5 88 A #k A, 35 2T Servlet (1) Web B HFE 7
A1 Apache CXF ] Web Service k55, LA Web GiififR Bt Al A 1, @ 2 45 2R AT PASE BTl A & A
T#, WA LA E] Web Service RS TLTH . B4~ (4) NetCDF L4 Web Service R %5 LI He it T —
FAN R PV 7SR P DA [ 5 2OR0 50808 2 SRS 12 SO A G I A 0B R  dfs , ATT e B T oK
(R SO T 3N HRIL IR AR, AT DA 280 4 5 NetCDF e SR A 1) B F 2405

TERGHIHE I E G R, TRESeE X5 NetCDF X Riff13%, F NetCDF FRIH4AE S Al « 4k
(Dimensions). Z% & (Variables). J& 4 (Attributes) F1% 4 (Data)” PU&$: C (Interface), EAEREE O T4 “5E
X Bl ARBURE N 535 5E S PR 772 (Function), SRS AN ] 2 Bis .

import java util. List;D

Y ebService
public interface IlimensionsFactory {
public Lizt<Dimenzsions’ getDimensions ();

import jawa util. List;D

@ ebService (endpointInterface = “DimensionssFactoryImpl”, serviceName = “DimenszionsUtils")
public class DimensionssFactoryImpl implements IDimensionsFactory {

public DimensionssFactoryImpl (1 f

public List<limensionsr getlimensions () {
List<Dlimen=zionss list = mull;
retorn list;

i

H

Figure 2. Web service interface code diagram for NetCDF
2. NetCDF HIME AR 51 O R REE

5. &g

S SEEUER, FIH] Web Service HARE G & R0 M1 57 20 1) NetCDF SCHF#:1F, 456 NetCDF %4k
SCAF RN TER 2 51 H AR TR AR S = iR, 0] LA R85 s SRR b A0 87 FH 3o R e 0 B A i
a7 2 A5 AR (R SERR X L AT RE T, AT DA — B R b e X 2 s i k OK  NetCDF £i4fs & Afi Fl
LA TR, AT R RS K SCIR B S5 ER AT SR it 1B AR, O KK SO 2
REERE SRS B LR (CI, Cyberlnfrastructure) BE 2 it sz gk 42 4L 174K 4 [9] [10].

SE
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