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ABSTRACT

During the past 10 years, billions of national investment has been spent on
agricultural information system for data collecting, analyzing and processing,
agricultural knowledge and data resources have reached TB magnitude. However,
as the bottom data source are distributed in different area and different organization,
it comes a bottleneck problem for agricultural information services that how to
integrate all these high distributed agriculture data and provide mass information
processing ability.

With putting forward of Grid concept, grid-based resource sharing mechanism
has become an good solution of information integration. This article focus on how
to combine the grid technique with the traditional database integration mechanism
for an new data source integration framework. And then we provided a scheme of
structure of integration system and realized it in experimental environment.

We first introduced the structure of traditional distributed database integration
system and its deficiency when used in agricultural information system. Then we
summarized the development status of grid-based database integration and its
middleware. After that, we put forward a heterogeneous database integration
method based on data grid concept and provided an realizable framework based on
Globus toolkit and ODBC technique. At last, we detailed the installation and usage
of this system.

Keywords: Agricultural Data Distributed Heterogeneous  Grid
Data Integratio
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FRELIERTT HALE DAISGR ANAIAAAMH e #ls . GDSF 7/ GDS #4145
ACT TN APUEE N T (o
GDS: MA% Zdi il 55 (Grid Data Service), & — AR R %z, % il il GDS
5 BRI B IR AT IE B

1) GDSF R HocHdls f2 A A5 BT 2 DAISGR

2) R E ki i) DAISGR FRIUAT LA EIIA [ £ 7 J5 A S

3) %y Af LA ) —MREE [ GDSF 1) P41 (1) #1645 B

4) GDSF R A — MRS Hh o i 3 R S A it E R ) £ B NS5,
GDSF @il —/~ GDS, ik GDS & /v 55 Jr i 1 A W R g AT 1% 42

5) % /i |a) GDS $EAZ— N HAT SCRY (perform document),  Ho AR A0 T B4R B
Pt b dEAT Ak BH AR R L [ ) e 45 R

6) GDS AT H AR A ifish
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2.2.3 OGSA-DAI EHENIM BT RIEERER

LIS T OGSA-DAI AT HESE S TAEGAE, F58 EAEMARSIAEE T HEAT 4L
P #5710 B B A I A AL E OGSA-DAI X —A, KAULKEA 3% H
DARRA(Defense Advanced Research Projects Agency)Jf /& ) SRB(Storage Source
Broker) I H LA & Avaki 2 7 JF & [ Avaki Grid #f, OGSA-DAI &3 ir—4
(v

AT A AT LU H OGSA-DAI # i e — MATURE & R 48, BAAT
s e s n] DURH I i AN BCE R B 2%, I ARGEIREE T, AT AR EAE K
MR R, PR DR — AR SR I RSB H
Rl Rt LU 1, RMEER H, A ZRAE W PER, Jril OGSA-DAI & Fith 4L
R T s BV R I 3 2 KN HIANE . [RIINF, Hicths 98 A H ¥ B AL
il 25 18 B AN R] UG (AR F5 2220 NN PB4 RE T 4 21 HAR R 4
e, 1S Al FH AT St OGSA-DAI s Y I [R]85 3% — i) 7

T3 )71, OGSA-DAIl F G NI [ia) () 32 B T 1 W A SE R B o4l o5 Uit
WS, P AR SRS A 1R R B e XML Bl [ KOS &R 8¢
S 7 T RV B TR, T SRR AT R AR M T e A R DA R B A ) A
FEHT, FTEL OGSA-DAI T AR MY s B I i B RIS AN AR 9, JeAT ) 7522 1 1)
HEH PR —E 0 Thae, 74h, IATAT LA 2] OGSA-DAI {ERAT A Bl 4R By
iz F AR 2 & T A Ul 12 R 4 JDBC £0K

SR, IR RSN BRI 45 A T A AR IR AR T I 5 T )
DB PRI ARAT Bl A LA LS Z ARSI BT T, FE AR RS2 7 1)
G T T BRABTR LA, ot ARG B ARG S, X 5 A i (1)
BURIEBRAT AR IS -ATE, T LUK AT IR B N T A0 A7 BV it A
KA, FREAR. BRI, CF SR e S AR5 P A 22 Ay T
U TTARAE AT DI RA M4 1, AR —Frh, AP 4 B SRt I R G

HEZE
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#3E RUEBRERRFKIT

3.1 #AMeVBFr

FEAT RGUHE 2T, BATE SR — b A B 3 2 )

D SEOUEHE SRS, B DR BB I, SR RGN SERT .
PR ERXAAPRE X 8o Bl R A R ik s i, 2
WA B P R 2 S, AT S — N8R s T ) — B AR R0 il 122
EARUEMI A N BT 30 20 2 B b 1 A B3 R A P f v . 2R
R PR AR AR KB WITE, BV AN 200 BAR KA 73 A (e B imm] LLE
PARPUR)Z MR DR, fem— 2 2 SE BB Jm e aE W e, BI5E ik T 28l
RN 4t 4 AN R A o

2) SEBLE AR, JRJZ I ST A Z rT LB K, 22l A 4127
AR A RT LA R 2 R 800 8 Ut () It AN S AT i R 8030 8 5 T DA g 14
LA o AE BT IR A R SN S B A ap s N8 (1 otk 12819 s gk AT
KIARGENI R, 12 A AENLRI R D TR PIX— . 55—, i 13T
i A e AR RS, NEREREA N IZE T E 2%,

3) SR N, XHTREE AR BRI AR b

4) S RO PR R AR A, T B AR Y O H KN ROt e i 1
M, XM A A AT E R GEAE & M T AL B A s st i
g LA DR AT H AT BIR PR 7 08 5080 20 4] S (VA% [ P x4 A s AT —
SE MIEK

5) scHL R H AL B, AERARRN T, A I A DO IREUS G Bl sl T B T
T E R R BB A TIE AL, [FIRERAIA REM FE S b U A B SK,
111y 6 2 S B3 A A

6) TSR3 HT, JELT OGSA-DAI FR%:H (& J uF 17 (M DI fg,
AT ZERE T SR AT His S e o AT SOAS, b B 3 = e i m ] AU R
TN 2

7) R, TR SRS MR E LA T ORI B U 45 i 2 4
Pt I, XA T SR AL R AL AT P R, 7 1b 2 A
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8) FEAL T AH (1 S e N, T AT A (R4 A AR 5%, AR I 75 (R % U5
T R T e RS R R G T RA T R )\ A W, T
XA MR, SO R B A BRI 5 b T P A ) FB B A R
3.2 RAGHEZREIT
FRAE FIR I H AR Rk, AT T — A= 2R RS 1 R G E L

Application

[ Data grid ]

database

integration

B3.1 ARNkAF BRI R SHEZ K

D R)E R AR LR, S8 B s R G T B R AE &
WEEANTTE, X5 OGSA-DAI, 1X— 258 il 02 FE s w8 2 1 Th kg

2) BB AN AR R, X2 TR R R 0 A i S Ak
B, AR Y RN S VAL X 2 S 0T, X R
VER RGN b B, AR N T2 3R BRI PAT SO, 8 EUHR A 5 1 2 U

3) i BJE, BATFREME AN HRSZ, AT RS g, ik
LRy AT R BT SR, X — 2 X T OGSA-DAI R 7 i L o
2.

3.3 LFRASZERE

PAEIE SRR SEA I S b RGBAL UK 3.2 7




K3.2 SLhr R

SRR FR G0 R DY oy A, B — o e B 0 B A R, Horpoa] DU
ORACLE. SQL Server. MYSQL %5 2 Fi #7254 PR 28 i A R G m] LA
ST MIRIERS, & M2 Windows A& Linux P

SRR A N PR SS A N R 4% A T2 S BT T B B A DA 4y
(10 N B0 A B, e B T A A HE B S b B R 2 RS 4 () A D A
J2o FRSE BIXEIRA TR T A0 B e R I i i, — A IR S5 2 B Ak
A AR T R BRI R — N AETUR B R M UR R, AN RMEAE DA
RGN V2 R N IR 45 i — s A% . B2k B B TRk s
VR ERZ FHEECK A DDBS i3 Rt M4y il &, (Han SR A
“OPAI” DDBS WIS £ i) K SRR RE T B . S RS54 T B A Hh B A
FHAL, RSN RS A DTG S L B AT — SO R TR . R
K B IS5 4 1) 0 b — NI b 2 A T L A O AR S N R Ge . B
WREBANAT DA AR O 1) I L o it B s (R A 3, I AR R — A
rH Lo Ak L2550 8 VA 11 D s 0 2R A T3 S A B 2 3 R Ak B I ) e DA RO A
e B BRI e TR IR S A MRS T IR GG, FRATTAT LK IS AL B )
IICENEE— AN RS b O RS BN A E R 25, SRR I [A) A 34
WK N 7R IRgs4s b, BAT1 R ODBC B T304 T S i 4t A 2
Jz, A AR E Globus T FH T i 25 A, I FH AR IR 55 2 AT 1SR A Linux
RGUHATIE, FER P Z Globus TR LA TE Unix FRES N IF A 11 H UNIX
ODBC & /M At.

SR A Web lgsds, HTF R P HHATAS ., B ARSI Fd i
AT SO R IR F R S5 4%, IXELS 7 T A, — ¥ F P 3
S R UE R AT 5, o7 T AR FH 7 2 A 1 P e B 55 3 1) 8 FH Al
X Ao Web JIl 55 45 [F] I 320 2 2N HHfa R 22 (R Ry, BT 1) I FH IR 45 s 0 AR I
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FEHHRIE Web JIx 25 #% (2 T o 1 22 AN LA 2 7 Web k4545 1,
B I 22 A A UE B R 25 6 st o) LB Web k454505 10 21, OC T1X— s kAT ik
WA P IEARA D S —ANF B 1y ST 2N I R A A, —Hp
JE LN B Y s A e FEAR AR I F I X A%, REEEZINA KA DDBS; 55—
Floy AOEHra— N RS4RI DDBS, R 5 Tt B IR 25 i
InBEM . FATTRAH T apache Hls#s T34t web A2 5., [RIEAIH PHP JIAE
S PEAS I S AT A, YEIX — 2 BRI T Globus TR T-HEAT Hds
PURE R, Web S5 25 FRAT 1398 K A Linux i DX 452047 S50

FIHFRRATEE TR T 3R R G800 A E SR S FAR SR, R
BB VEAN AN RS ST

18



F4E RUEEERRFEHIEI

4.1 [KEFWEIREES----ODBC £ E 7 ol fr
4.1.1 ODBC #0ORERFEIRIE

EN 44 OGSA-DAI I FA 1% 42 5] OGSA-DAI i H $4 7&K JZ S R Hedls 14 £ 1k
I £1¥ /2 JIDBC £ [ k5#E, ODBC &5 IJDBC JBUM— AN FE vy Ml s, A
[ /& ODBC #T C =58 . ODBC & JT -\ ¥¥i Hi%E Open Database
Connectivity FI4i5, BTl 2wl T80 S 14 5 WOSA(Windows Open Services
Architecture) 11 5¢ T4l B (1) — AN G 43, e AL T — 2R R U 1) HHs FZE R bR
#E AP, —NJET- ODBC ¥ FH PR o b ks FZE R A K AN O T- HLA4 1K) DBMS,
ifi/2ifid ODBC Izt B 5 #ds FEdAT 4 B, {fi /] ODBC JF &M FH R4 45
P 4.0

RFNREF

ODBCAPI

Driver1

____________ Oracle

Kl4.1 OBDCWH Rk R 45K

ARG AP N R KSR P BEEs . i PR sh R Ay S Bda 5 DY 58
i

N RE R B TR 7 A8 S A AT AR SS AL B, N T AR 45 1 FH b v
ODBC API %11 ) SQL & f X & )2 54 FE AT #4E . — /N5 44 1¥) ODBC F&)7 17
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PR ENHMMNE: —REERRE; —RREE RN, &R AR b
S5 R AEAE S ) S B ag o DU SR PE A i 45 s e o 4 AT A B
RE s SR W F sz,

IRBNFE P A8 2 F T8 SRR B E s B R S A e 1), B N AR 7 5 IR B))
MR 2 (B R o (RIS ORK 30 B e S 40 ODBC UKBN AP« e M2 -4 1)
XA B ERAHR IR, KA ODBC i H S84 &2 K id sk ODBC eI
J1%. ODBC URENFL Bl ge il LLEE ST . B sl B e Y5 T 855 24 1 R 4o 23
(A SR EN LT o

B R OX SRR A N FH R P45V R 2 B P (ol o S B R AN
PR IR JZ B 22, BT 03 SR A0 2 38 1 F EL &k DBMS S o i 3K sh 72 R s
U, RN B AR A B QBB FE R A2y, Hrp A — e 5 5 e
FHORIPESCA, R TR EA RIS, 1K 75 28 A R RERL B A R R 9K 5
FEIP o

52 1 BAR B AR, ODBC 4544 U7 1] (9 B0 2 23 il — A ik — 1)
P55 4 F DSN(Data Source Name)Jf- H. H h [F ICEC BT 75 (R JZ 841, fE—AViEH:
REFE, DSN e S B o e T YR p AR, SERR R IO T Sk vl A B B 11
P T il AR DBMS KA R IR S FE T

18 ] ODBC HEAT A4k 45 S IT A AL s5 75T ODBC API RJ LAYE T AT 1 T i #E
RY: IaAT; [FT ODBC 4t T £t FE (M sh A& g8 e, X155 ) g n] LUARAA [1)3%
BB — AN BRI E o HAE A b R A P RO F TR )

4.1.2 F ODBC LI EUREEERK

TESRB AT, FRATHIH ODBC #8541 — MM RS 4%, SEHL T —L8 iRk
PEERIAE . S VLIS &, — & 17E Windows #:4F R4 H 13408 2l 14
TEZRGPIAT LD T = RARP KR4 : Oracle. SQL server & MYSQL.
G 7E Linux 24 FECE T Unix ODBC H T T Hm 4k . FARI 4 1E e R4
JRANR 4.1 7R,

5% LATH #L1%) SQL Server [¥) ODBC 3K ) 24 A 49 /- 44— Kt 2 K 3y 1) 225 J
MR e -

1. 7£ Unix ODBC 1T http://www.unixodbc.org £ $£3f F 2k Sql Server (14K 5))
FiF freetds-0.62.4
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%41

ARG E R

Windows %4

Linux &4t

MS professional Service pack 2

Fedral core 6
Linux W% Jix4s 2.6.20-1.3002.fc6xen

Unix ODBC JiiAx 2-2-11

SQL Server 2000

ODBC %Xz)j: freetds-0.62.4

Mysql 5.0.20-nt

ODBC 4K3):

Mysql-connector-odbc-3.51.24-0.i386.rpm

Oracle 10.1.0.2.0

Oracle fiij %% /'3ty . ODBC &5
oracle-instantclient-basic-10.2.0.3-1.x86_64.rpm
oracle-instantclient-sglplus-10.2.0.3-1.x86_64.rpm

odbc-oracle-3.1.0-linux-x86-64

2. WATIRENREFP I ke, TR RBAR LA AN S
Jconfigure--prefix=/usr/local/freetd--with-unixodbc=/usr/local/unixODBC--with-tdsve

r=8.0

3. 7£ Windows F 4[5 K 5451 21 H s i 1 1433
4. & freetds [ITEE SO freetds.conf 5 B3k B 4 B Nk ek

[MyServer2k]

host=166.111.137.19 Chost 1t SQL Server A 552511 IP Hihk)

port=1433
tds version=8.0

5. FIH tsql AR5l E R ER:, -U ESEEEEEFH ALK, -PJE
&N, use master AT MBS A L FR A& master, 25 LK 2.4 Ik
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root@zhihui:~

ZHE H#EE EFW SRD OFER HEIH
[ root@zhihui ~)F tsql —H 166.111.137.19 —p 1433 -U wyx -F minipc EZ
locale is "zh_CN.UTF-8"
locale charset is "UTF-B"
1> uze master

2= zelect * from person

= go 4
name id credit

Wany XU 2004011582 123124563

1= exit

[ root@zhihui ~)F |:| :

Kl4.2  tsqlillat &

6. &5 Unix ODBC " IHC & SCIF, 4 SQL Hodh e 145 B AR B R A5 B
mik ODBC IK#)# Higsrh, ODBC & BN E A AT AN, 43722 odbcinst.ini
5 odbe.ini ¢4, £E odbcinst.ini 5 A\ 1R P2

[TDS]

Description = MS-SQLServer

Driver = /usr/local/freetds/lib/libtdsodbc.so

Setup = /usr/local/freetds/lib/libtds.so

FileUsage = 1

7t odbe.ini 3CAFEH A LN N4
[tst]
Driver = TDS

Server = 166.111.137.19
Database = master

Port = 1433

Socket =

Option =

Stmt =

7. A tsql MA@ T Unix ODBC MK sh e 5 Euds FE &, &F SQL
Server FIIKSNFE & & IE % TAE, 458K 4.3 fion:
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= root@zhihui:~ -0l

NP #EE EFEY SRD FEE #HIE

[ root@zhihui ~)F isql —v tst wyx minipc

)

Connected!

help [tablename]

|

|

| =zql-statement
|

| quit

|

SQL=> select * from pers=on

| name | id | credit |

| wanyxu | 2004011582| 123124563 |

SQLRowCount returns 1
1 rows fetched
saL= |

4.3 MRODBCIRAFE 715 IEH TAE

2ot bR D 9 2 R R UIE B SQL Server (1 ODBC FIBK & RS e B a4
SR AR, Fifkal LU ODBC API JF & S M & BEAL T 1. FRATIS2BI
TR T R R R ) AR, PR OR T AN s R ) A g R
manage s¢ 1> ODBC & HfE /7, W LU FH 44811 SQL 2l i EATAb B, K]
4.4 IR T ANFET T A AR

[= root@zhihui:/home/zhangwen/testprogram - Ox

NHE #EE TRV R0 FEE HRH

[ rootézhihui testprogram|? . /manage "select * from person’

2004011582 wanyxu

connect databacze tst successfulliy!

2004011580 shenhu

20031231 wangz hen

connect database mysgltst successfully!

[rootézhihui testprogram]? . /manage "select * from person where name="wanyxu""
2004011382 wanyvn

connect database tst successfully!

connecl. database mysyllst successfuily!

[ rootézhihui testprogram|? I

(4]

K4.4 ODBCH HFL A i) 7
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M TP ) AT LA EH B P 16 92 90 T %0 R 2 SR S,
FRF A A8 1] ODBC API B ECHAT T A1, 3L T AR T Bl

Zh B0 B HIE IR

MIIa IR E

SRR

MATSQLE &)

i

K45 ODBCHHLFLF LAEHFE

X EEAA T IR)R A BRSO T A, RO B AR
JRGEEER, TR T A A R ] Globus T AL SRR BIORS & (0 cdfs 1 A%
E

4.2 FA Globus I B €3I BEIE 4%

e85 w4508 T Globus Toolkit (5 H 2 5 M ScEl L fig, iX—
50K TR Globus T AL HR A ) T B AEBRATBE VT AR B R G H (1Y,
Mo L EErawWA TH, & Globus #24EH FiAIE, L% Globus
M Grid Ftp T H..

24



4.2.1 Globus HHyL£IAE

HU TG 2 IR B FRAT TR LM R L — AR G I RS, thREHRE %
YT LI NN R G b 25, 1 B (%) ) R0 RT3 0N B 0 R R AT IE [F] I
P ST U ) 2 FIBLBR » Globus Toolkit HHik A\ T 35T X.509 3745 4% hrifk
IENL AT DR L (P i — . B0 r 28 2 R e A S, ks Ak
SRR, AR RS PR AN ], AR A, AR A
B, N AT A N, mAVH R B OB NS, SHARVH RS
AR AR, i B3 Se il Horh— AN 1), Bl #8n] AR 5
— AR SCIATIR R . A A AV B AE RTINS N g T A
24, RIBCTT AT DL A TR B 38 SCEAT 2, I AR 25 ple 2l IR
WA St A RV, XA SEEL 16 A BB A IE . Globus SEHILIK M 2% 22
4=f %% GSI (Grid Security Infrastructure) K 2 il 3 120728 4 AR 77 28,
FFSI T LR =5 i H b

D PRUETHE RS 2 R 00 AE, RS A UF AR 2 (e

2) XFFEHL N RN 2 AT, T T R 2 e R %

3) TR FH P I B s, ALHERT 2 Rl S IR BN R T AL
HEF AL

Globus GSI H i B EE R g e LS, A4S A% F P Bl 55 AR A i i ik 45
AHEAIER, R s T P 8RS E 25 . —A GSHIEH L f
DL DY P 25 -

1) WHAFK, T GEUESS 5 B 7 8o %

2) —ANETXHEIAH

3) AN AR B AR AE T I TS IEA LR (Certificate Authority CA)
OE= EX RS

4) CA #7244

7E GSI 5| N T8 =JNENLR CA IS, CA H T AHSHIAER
MG PECER, W i EE =7 R S A HAIFAH . a0 RT3 0 S E
FRIL A BREAFAE, CA BIECTUE B POX e e F4E, CA AR Zitd it F
T BATAE L, SRS ICIERAEE T .

AT A TR #  F — AN 25 AT 1 CA AR IFE 15, B2 %07 1A
WE R R

1) ERUT BRI CA BRI HAG 1% CA
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2) v AKX B MR, A XS H CIIEP{Lisss B

3) B HGLAUEN A A CA BIEUFUETR A RCRIIEPBHEITIGIE, #il A
HOE 5 50 1 CA B4 S e Bk

4) —HBHIETZ AR (B AKAYD, W B FEH A Rkt
KEGIBDNISIE A, B H A RPN —BUS R A RIS A

5 A M ARSI ST I B A PIRHE BB T 5 A& (ml
%4 B

6) B A A PIRRIAN S SCHAT AR, WX S 207 B A AR E 2L
s, B X A AR FESE .

7 [FFE A TER B S AN, SRR S A

8) LN TUEBMMIAZG, A5 B AITEX 7 #5 2 nl ME R o

PA_EAE 2 Globus 2 4x A UEN LA K SE LD RE , SRl X A GEA LB 1y sl i)
LA R Bt M 28 25 7

4.2.2 Globus A FRIEH &

FEIESE T GSI 22 AUENLHI I EERL 2 I, Globus X bRk SSL PMLAE T4
J&, JFk T Globus JH P ARERINIE, s> 1 1™ ZHm A 12 1. 23—
A THEG AR B BLE: EAEH B IO BEURT, AERL T SSL 1 SSH &R AU
I A2 B 1A T LN, B AT TUEHBINIERIALG 2 5, A K2
A — MU LLE B B =% — . A QU S — AN F e
FAEH, AE B A TSGR . BANIE B R R T R,

4.6 IR R AREE AR Al e

1) st CA iy (FRATTE N Web Server) A — N7, Bl CA ES,
ZAEBALE CA I HARME BURBAE A HEA WA FE s i Skl ZE B ES LN RS
P TE AT ALE o
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2) F P B B IR R 5 =07 CA B TN MRS (BlE Tl H 5 H.
ERCE), B AR R, B CA b R 4a e R G .
3) M SR root B EANRGE, ¥ CA UE 12 fr e @ M S i

4) HE5E CAFBE, M TFELL root F 4y s — A EHOEF, BIRRG 3
HUREAS Ik Pk b I HLLE A% 0 R U3 HE SR AR 2

5) FH 70K HE EALIE BRSO RE 3] CA by, 1 CA Aot B HE T AL FE,
FEAE R ENLE R IR R IR

6) HI /7 LA root S 25 A 1) W LIRS e AR o8 B SO, AUk 545 Bk
T AR PR B A AR .

7 P UL/ 6 B Bl — AN RS, g IE A I S w2 DL
HITEAREE S0y, A UE B BVEH 2R TAE AR, [RIRE, H P 2
HEHEAC 4 CA Ly, 1 CA AR T4 K .

8) FH 7 LA 4 18 B 00K 25 K Ja A P P UE 5 2B e il SO, R Tl AT
DARIE P AREE T .

9) 1t Globus 45— Grid-mapfile S ny LA ARERE 5 1] (AL FREEAT RS, LE
1 A ARG i8] B, W) B ¥ Grid-mapfile ST 23 E A AR 25 LA 4 %
A B i AL B

TESEPRHE R G, FRATTLL Web IRZ528E R CA Hhly, & & N RSS90 )
HA AW ENIE BT FI7E Web 2525 5 LAAE root #1543 i) CA
O CEPANL HE BHLEB R UETS, 2w n] LASEIL Web iz 45 #5458 AR EE )
AP FH 55 2 0 B U AT U7 I, 714 6 R R 2% 2% rha] LIKEASHLIT grid-mapfile
SCHEHEATHCE, WCE WA S Web RS 588 NAHLKI T I, 284515k i Web
R 452 B =, 405 root. wan LUK K, 7ERTIHIE Globus £ 2
wan 17 HE I, IB4 107 8 ALK Globus ACH1 a0 B A wan FI s Rk
EAARIAEAN, AR BBR, 2R — M B A U A i B 7
[ B, X FE Web 4548 it v] DL DU EE 1) B 4 B B8 E Bds PEAR BEAR 7 T,
A TE T BE A I BN ASHE A TG, N IR SS4 mT BAJT (R I N R A% 1, Web
k25 25 v DA B4R FH RS 2% ) s 2 U
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4.3 Apache 5 PHP #RE &

Apache & HFTTH S F s A S mii) Web RS54, & nT L& TR 7
H . FATTFIH Apache k45 gt HESEA R H P A2 B, ik Heml ot (17 T X2l A
FUERAZ I HE o PHP & —MUHIATE 5, ST3K ASP 28481, PHP o] LUk AT~ Html
AR AE AR SS SAAAT o A B . PHP ARAS A B 1 0 S Bk 1,
FANE] PHP SCAEAT IOREFE , 24 7 4 Heml SO B T4 R IR AR I 2> fih & PHP
A HRAT,  Belnsd TR A2 B 1

15— A A T Globus EFARIHLHITEAMAS B MR LT INH,
H O FZ2 0 Web IR55-F- & MR 4514, 15 56 75 ZEE B 0N ) U2 php JEAS ()4
I 64515 Globus (AR —., LR R T 152 br e Web fi4s#% I
P55 1Y) Globus AR 24 AE i 2 BB BRIV, 1 2B U il B F IR 2548 I R P 2 '
7 PHP AR, PHP IAGE R Globus fSFE i ] Globus-job-run fir 44 1 /1 34
AT SCREFRAT BN I RS54, TR VR FL o0 A 88 A R P AT I = 2580 e 1)
VIHRAE . TR T4 3 B FH IR 4% 2876 Grid-mapfile %115 o) FH P AT R, With 2
B E YT A FH P o MO LIRS R 2% 5 EAT U 0] 1Y) Web ik 454 F P ik 5 A2
SEM, w0 b3 wan H 7, AT AT DUR] FHAR B BAT SCRY R 45
N RS54, W PHP SO0 AT F P 62005 Globus ARERFH ' —8, & Wk Jo ik
iz FAREENLAEIUG 100 R — J2 B R 25 4% -

4.4 RGETIERTE

el B g, BAICE S TN R BERRA SR, XA

l\[’
A
AR

ODBCE HIEF
HIFCARTIEY &
£

K47 RESHELLE

GO — M B Globus 1) Web flid5-#s, — T3 1 AL 55 HUs I £ 0T
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DA KA A AR ) PHP SCRS . Web ik 5515 I I 55 i 2 ORI A, Web
H 55 A5 VR M UE ALK CA, BRI AR 5545 #R AT Web i 25 S A IR 205l 43
Web 554 E— MR FH P s — MR, I IXAMCEE Web g4 vT LU
AN RS H AR B . W AR 55 #l i Unix ODBC 5 #L—28 FLAA IR 2 e
BRI, RN o A SR R R ST, RGUSEIMESE I U T

M HRAZ FE 2 21 A 45 R R T

Inputquery
(Web server)

Problem
extraction

Chose
source

Command
transmission

Operate
database

Original
data process

Return to
web server
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If_:; index — Windows Internet Ezplorer |Z||E|r>__(|

@@v |g,http:ff155.111.137.f\f*| | X | |p N

I &WEE BEEN WEEEE THO FEEhH
* '-Juﬁf [Eindex l_l ﬁ' EJ E%Q'jmﬁ@)'

»

a Internet """ 100% -

k4.9 G

f.:; databaze heterogenous — Windows Internet Explorer

—

& |g,http:,-f,-f155.111.137.f\f*|‘f X | |p -

I &WEE BEEN WEEEE THO FEEhH
* '-Juﬁf [Edatabase heterogenous l_l @ b Ej Eéél - jﬁﬁﬂi) =

>

Result is:

warpyxu 200401158 123124565

cormect database tst successfully!
shenhu 200401158

wangzhen 20031251

cormect database mysqltst successfully!

ok a Internet ""t 100 -
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f_:; index — ¥Windows Internet Explorer |Z||E|r>__(|

@@v (B nttp: /186 111137 | |49 | X || |E2E

EHE HFwEE EFFQY WEkE ITRO #Ea
* '-Juﬁf [@index l_l ﬁ' D @'jmﬁ@j'

»

please input what wou want to search: |Wan}ﬂm |

TohE alnternet #1008 -
K411 B (G B A

@Tv |g,http:,-f,-f1ss.111.137.f\f| +1| % \ |p T

e

EFE FwEE FFQY WERe ITARo@  #HEa
T:? '-Juﬁf [@database heterogenous l_l ﬁ hi D EQQ M jﬁﬁﬂi) <

»

Result is:

warryxu 200401158 123124563
cornect database tst successfully!
commect database mysqltst successfullwy!

FoRE g Internet & 100% -
Kl4.12 $RER B R
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Heterogeneous database integration

The phrase “Great Global Grid” is not a new concept to most computer
engineers. A definition by Ian Foster is “Coordinated resource sharing
and problem solving in dynamic, multi—-institutional virtual
organizations” . As the primary aim of grid is to found a new
infrastructure which can using multiple distributed resources to
cooperatively work on a single application. It will provide large
computing and data—storage ability. Both commercial and scientific world
has shown a lot of interests in this domain recently. In this article we
mainly focus on one aspect of the applications———heterogeneous data
integration. In the first part we’ 11 talk about what is data grid and
data integration. Then we’ 11 see three main software and their framework.
And the last part is the backdrop of this study.

According to the different services provided by grid. We can divide
the grid into two categories. One is computing grid, which aim at making
use of distribute computing resource and offer better problem solving
ability. The other is data gird, which provide access to distribute storage
sources. If we think about the two services in a sort, we can easily make
a conclusion that data grid is the foundation of computing grid. As amatter
of fact the concept of data gird is brought out when the scientists wanted
to transfer the large amount of data produced by scientific observations.
However these days the data grid has found more than that use, especially
in the commercial world. Take an example of a large supermarket, lots of
sale records are been produced and stored in her distributing shops all
around world. And the sale manager want to know the exact data of every
shop, however those shops are not so organized that they use different
system and different database to record data. So he need to study about

heterogeneous data integration.
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The purpose to establish heterogeneous data integration system is to
provide a virtual database which users can get the data he needs and don’ t
have to contact with the real database one by one. We call it data grid
transparencies. From down to top it means:

1. Access data without knowing the type of storage, which stands for
“storage resource transparence” . It’ s the bottom layer, aiming at
combine different types of physical database into a logical set of sources

and offering standard interface for accessing.

2. Access data without knowing the location—— “Storage location
transparence” .

3. Find data without knowing the identifier———— “data identifier
transparence” . There are four types of data identifiers: Unique name,

descriptive name, collective name and physical name.

4. Retrieve data using your preferred API.

5. Provide transformations for any data collection.

At present there are three software which provide data grid management:
SRB (Storage Source Broker), Avaki Grid, and OGSA-DAI. SRB program was
started in 1995 founded by DARPA (Defense Advanced Research Projects
Agency, US). It has features to support collaborative management of
distributed data including: controlled sharing, publication, replication,
transfer, attribute based organization, data discovery, and preservation
of distributed data. In the year 2001, Nirvana Storage got the commercial
copyright of SRB and from then on released some edition. Avaki is an
enterprise application integration software product designed for
Enterprise Information Integration System.

OGSA-DAI is a project conceived by UK Database Task Force and is working
closely with the Open Grid Forum DAIS-WG. OGSA stands for “Open Grid
Source Architecture” while DAI means “Data Access Integration” . The
main aim of the program is for scientific use “To contribute to a future
in which scientists move away from technical issues such as handling data
location ---. instead focus on application specific data analysis and

processing” . This middleware bases on Globus and has provided control
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and access to relational and XML database management system currently.
The framework, however, has been designed to allow other data sources such
as file systems to be accessed through the same interfaces.

Figure 1 shows the framework of OGSA-DAI:

Clien
Client Toolkit API
WS-RF 0Gsl WS-l
SOAP over HTTP
Data Services
Presentation
WS-RF OGSl WS-l
hmr_< DAI Core Core
A A A
DSR DSR DSR
1 o B

|Rﬂlﬂlinn” XML I

1
File } Data Resources

Figure 1 Schematic representation of OGSA-DAI

.

1. The presentation layer accepts message from clients and decide which
Data Service Resource (DSR) in the Core Layer is the proper one to submit.

2. The core layer consists of a set of DSR. Each DSR implements the
core DAI functionality which includes overseeing the coordination of the
activities for a specific Data Resource. A DSR may also expose additional
capabilities such as data transport-related operations and can also cache
data for retrieval by third-parties.

3. The client toolkit (CTk) API has been refactored to abstract away
the differences between the different messaging infrastructures.
Figure 2 shows a typical OGSA-DAI interaction.

4. Data Access and Integration Service Group Registry (DAISGR) is a
service allowing other services to publish metadata about any data

resources they represent and the capabilities they expose. A client can
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thus use a DAISGR to identify, by querying its registered metadata, a

resource provider that best satisfies its needs.

Figure 2 below shows a typical OGSA-DAI interaction.

Grid Data Service Factory (GDSF) acts as a persistent access point to
a data resource and contains additional related metadata that may not be
available at a DAISGR. A GDSF creates GDSs to access and manipulate data
resources.

Grid Data Service (GDS) acts as a transient access point to a data

resource. It is through a GDS that a client interacts with a data resource.

Consumer

Contalner

Figure2 a typical OGSA-DAI interaction

1) a GDSF may register its service handle with a DAISGR, along with
sufficient metadata and capability information to allow service/resource
discovery to take place.

2) Clients obtain information about available resources (represented
by GDSFs) by querying a DAISGR. They can then ask for detailed information,
e.g. the schema of the resource, at a particular GDSF of interest.

3) A GDSF, in effect, acts as a persistent Grid—enabled wrapper for

a data resource but does not provide direct access to that data resource.
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Access to a data resource requires the creation of a GDS through the GDSF’ s
Factory portType as specified in OGSI.

4) GDSs are transient services created at the request of clients who
wish to access a data resource. Data resource access is done through a
single document-based operation provided by the GDS.

5) A client submits a perform document to the GDS which contains the
sequence of activities to be executed on that data resource or the
resulting data.

6) The activities that can be executed by the GDS are defined when a
GDSF is configured. The inner workings of a GDS are examined in more detail
in the next section.

Our program based on the study and research on agriculture data grid
of China. One goal of the project is providing a middleware for agriculture
data integration and data digging. The main aim of the program is
establishing a Semantic Grid for agriculture data searching, sharing,
discovering and studying. For the phase of the project just completed,
it” 11 be a standard interface and management founded for agriculture

scientific research.
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