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Unified Object Model—— Understanding of GIS Fusion into IT
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(Institute of Geographic Science and Natural Resources Research,Chinese Academy of Sciences,Beijing 100101)

Abstract The process of manufacturing tools by human being has experienced three stages: material tools,energy
tools and information tools. Information tools compose information system in the form of systems. Information sys-
tems are mapping of entities and relationships between them in real world. It composes of objects and relationships.,
objects can be classified into Facility Objects and Domain Objects,Domain Objects are inheritance and extension of
Software Facility Objects,Software Facility Objects are generalization and abstraction of Domain Objects. Information
systems are digital model of the real world; the core problems of IT development are modeling the real world. The
development of GIS extends the current object model,to construct a Unified Object Model with spatial property. It
makes IT modeling the real world more effectually,information is organized and analyzed in the spatial framework it
will improve the unification of spatial and temporal recognition in IT and promote the development of knowledge to-

ols.

Current GIS technology is suitable for resolving the macro spatial problems,Micro GIS must be developed to

solve the micro spatial problem.
Keywords

MLt R Em R ERNE SHEY MRS R ERM
ERAITANIY ARNETRYABEHF TYRIA R
THEFEIA=/17WE.{F &L H (Information Tools) #Y
FEHER.ERS%EZ EITHEAKRMER. ITHANEK
RfE AL SHEANT 5 B8R,

FEHESTENNIERBKANGEERAEBETR M
rrEER . EELRAEGFERSP A EFELIRAGREY
MEREHE HIEEATHRAIRREIREHEB.ZFE
THAHE ERAMALXERBGEE. AL EMFEREE
TEMHN EFARESTHRAIHRAEIFEALXE S FA
FEELAYRMERY TAX AL HA X RFHTEE, U
BEIAERRSHMEFTTRHELRABFR.EELALRER
IHRHEEHEY NALTHFINBRDYRIT ARV E
L.

FELAEEANAIHAMBRANERY ATERARBEHA
THAMRENTRARSIE AW EBENER 55
AR XTI 89 31 1 FiS B &Y E 3K . BB = R A e [ /i o0 F
Y REERTSHNRERE RREBEYRIES R
B R A R ET MM E P ESIOYE .- BT AR
FHBEARYREANEDNXR GHEX. AEEWITY
RZERER."PCISEN—FHTEBEELEBEAR, K
KBRAIBA IT.{E IT fES EIF XTI Lt R E, T {23k
ITH AR,

1 RRIARMAK

FEITAFrZURHAGRRAEMNERFE KEER
MRMMA KU RERREHBERANBE/ERBIR
#Eﬂitﬂo

R ¥ AL, FENSHTGISHRARE HEZ.HBLSmW,

Unified object model,Information tools,GIS,Micro GIS

S={0O.R}
EE.S UK EERAE N R2NESSXFZNESLW
B.O B HBHES,0=1{01,0:,"10.},0 "RXTE.R HXT
BZEIMMEXRBES R={rre, b s RARIRZ
HEIXER.
FEITRAURGZNERFE MR THEERE HAMkm

E1H R M RS B RAEXTR T LS B 1R #E X R (Facility
Object . FO)FI ST 3k Xt £ (Domain Object DO K,
Q)
ﬁi///%ﬁ
5 o
BTy A AT R
#RBY R ﬁéﬁd o
RERAE R E
AR R

Hl FEREMAM

DI HEXT ] (FO)

AT R AT B R G BB A, O] LA 43 D9 B8 A4 it Xt
% (Hardware Facility Object, HFO) 1 ¥k 14 1% 5 Xf £ (Soft-
ware Facility Object,SFO) B iR X £ (HFO) 2151t &
LM SEMEXREREEBEHRES 4R R (SFO &
RHRERA . BBRETHERE.NAARIARKEESE.E
TAGEREMHBEETHEMOK . BEHTE.ITARE
BN RBAFERSTEHEOS R, EER B REST REAY

e 49


http://www.cqvip.com

E CHEEMNGR RO REMER.

)M AR

A 3T R (DO) &R B L F 45 & FUR (Domain) 4 L 14
(RAMEOEEETRMNEH B XL REMEX R}
TEEARFRENER.AENRRETRERETR
(SFOMBESY R, EEERELHMZK O R . BT
£ 5% H A0 H 3k R A 1R X & 82 A (Domain Object
ModeD fEBE AR A LT A e M TR A HX R
BERARITHETHAINXE . E T HRETFIEAERD
REREMSEMEEREE: S FTHRETRESIER
HARMHLHAAIGFESTEARIT R EHBEXRB ST
AR R A R FERT R TR B F RIS MRE .

T R R KA IR R A SR S YR, ARG HE
X5 R SR X 2R A T R MR ST EIEXT R TR MEAN B
REKGFEREMMBRHERHERSTE NTRH IT ML
.

¥ A T2 (Model Engineering) "I B RVIR 5 94k R 45y
(Model Driven Architecture)® Iy I Sk BRI T AN
BEEBEAEGSETAMBPHEBEEMNE AMNFENAS
&1 (ontology ) M S BEAIRIE B TR,

2 H—HREH

MAEieeaE AXUARHZERSXREHE.TEE
HARBMEESXEHMN FEHAPH MR SXERAEL
HRPLEESXENES CELEEATHARRLEHE
FHE AR, W e X% A (Object Oriented Technology .OO0T)
HEREBT IT AR EW H AR B SRR T
BSEMDANAKRRBREET XM, MNRITUR R AEMT S, X
RRAAL.TUABNH LA SE ST A ETITRER
.

LA L H L REA(ER BAD B L E A R s
LA EHAEXRE BYGERAPHBEIEER.

ER BBITTLAR R A «

dm={E,R}

Hed.dm HEEER HELEEANXRESHEE HEE
K& E={e,e; 00, e RAEE R HLELENES.
e={ar,az,ra.}.a BB

a= {name,value, Domain}, BYEHBEL . BIEMNE
LS. BYEEM R . valuea) € Domain,

ER BB R T LR . LEMBERELEZRMNMAEX
2 REERBIB(EARONTH. FEATERRABENR
(Data Object ) R HARH X R .

OOT M BH ST AHEN I AT — P28
-

S SR (Object Model) B3t k- RHM N T R, &
TRBEEGBESS ERET LA G ROBITH R
RUTT LA UML f#326E (Class Diagram)# x4,

HRERN:0={A.B} . HP A XFREEEBED
$é0A= (a] 21 a2 """ .a,.} sa ﬁ/:f\_ﬁkt03= (b‘l vbz"" yb-} b ﬁ
AT A3 BT 77 8 (method) B # 4 (operation) ,

CGISHAMARAE S ZEETRTHEER ATE
T — A BER R B 7 60 5 — %4 B 4 (Unified Ob-
ject ModeD) . E— X RARBITT AR R T -

o={{A,G,0},B}

« 50

D000 http://iwww.cqvip.com|

HE4 AN ETERECRBEINES.G AXFRY
Z=a) & ¥ (Geometry) 1B S .

G={g+g2+ 28} g8 AXTRPI TR,

KHTHAL ARERG={g} . B LEF - ITTHEHE. X
SPHEEFRBERITRATFIRATRIEERTR.

27 6] J& £ 5T LA 43 & 5 (Point) . 2 (Line) , T (Polygon) . #&
(Body)E XA AR FLBASHNAMES LR . TTUE
“HER=HERA.

FRBERXTF—SMHFR . HEBEMN S (x.y)Hxy.2)
REFFIFRRF ALFEETLCR ML IREE EAEMN LR R,
Rt e s R e SRR E.

O MBS RATFHROES.

O={01,0;-"",03},0 AT R TFIR.

MREFEAOEEE N REE FIFTR (sub-objects) .
FHREITUBEHFIR.

B AMRAES TG AZRITHHIEZETH. TR
BB RS HT AN RN EN . BRBTHRNENSE
LISE.

KX REAT LA THEF L H ARG E MR DA
EXNR,.GFETRNRMNES TR KGR SEIET RN
£ % 54 1{F (Component) .,

ETFH—XRERTT U RFETF A, REKL,

Al KA ERYUSEH R

(EP.)

L J<3
A G 5 B HRHH
1 1 1 1 HEEaEBENR
1 0 0 1 2218 %t R (SO)
1 0 1 1 HEEXHRCO
1 0 0 1 —RXIRGO
1 1 1 0 B &2 8 MER R (CSDO)
1 1 [ 0 2 a)RAE X R (SDO)
1 0 1 0 A4 RIENR(CDO)
1 0 0 0 — R EIEXT R (GDO)

StHREMXEETLIERHI r={Ra,Rg.Ro,Rb}. H# ,Ra
AN RENR2ZEMNBEXEZES Rg AR SR 2 B H
FHEBEXENES IZERXELES Ro AN BERHEARK
MHRUEXRES;Rb AR ENRZBMITHLRES.

SREBIMXBME2IR.

A2 WA PHHE AR

J§<3 h
A G ) B MEBRRE
1 1 1 1 AR GIFIER
1 0 0 ¢ XKEEX R
0 1 0 ] EIEESE
0 o 1 0 REXR
0 0 0 1 TTHARR

LR P LR T EBEN SR X R R L RN,
80% M5 B 52 A%, GIS TEA MM BEEHRNR
AR B TR RNSET Y. EF R T XNRER . AT
61T fe B 4T M BTt RE .

3 GISEAITHIENX

GIS KRB T IT 84 X &, mA 4 3 GIS (Mapx.


http://www.cqvip.com

MapObjects , ArcObjects 1 SuperMap), Web GIS (Map Ex-
treme , Arc IMS.SuperMap IS) R X EZMIBENNRXER
i PEE T 2 [a) # 48 (Oracle Spatial #1 ESRI #9 Geo-
DatabaseU )%, & R H M H A Internet LA FMMBETHT R K
RMEER. M GISHEARMERXRMHET IT HAMN AR .GIS
MITHABRTESTRET R T IT AR LM F@ET
BhEg RS EHE 2R T %X SRR LR ATfE i
T1E B A Yy = a4k (Spatially Enable) . & @4t R EEE R
R EAX R & LA P | B, T GIS fkeFhLd
AbFRMY IR VS AN R (Feature )EEX BZR PR —~PMHEHFANL
{37 J& ¥£ (Geometry) #7fT (Row) , 55 [] X} £ 2§ (Feature Class)
B EHJLEIEMES) (Geometry Column)#)FK "M GIS £ IT Fr
WRERRESRANE - R —FAERE RSP ABHFE
BFEEXAMER . XFHFTEELABRFAL B, ®
T R— RS E AT RETETETREX RN FIRE
WHEAHERE.

A R B L AR ES R § X R RE B M A A 3B
GIS iR EATREEMAZ MG E. ETHEMUNHZTE
[5] 551 , B Fz Bkt ff AW 25 8] ¥f 52 (Micro Spatial Objects) , £ B0 3K
HHR P HBERNREER-IREREZTRNR . —NFE
RSl FEEREET M. AL R.RAILRH
Tk — MR E R R B — AR R R R IR B
PROWE . ELR ERFUTHH—TREFE N
ZER BT —TRIAE—TH— LR ETREHEN
SR RHELIFRES, THIAXERE EHE.FE
ER—R A GIS A R A F+# — 15 (Column) EFIL
MM ERRT R, FICRMNERIS R BT RERRS5S%

D000 http://iwww.cqvip.com|

— A BR R Z A AIR R O] LA GIS ¥ E (Micro GIS View)
#1753 GIS X RFEFT8RE O LATE AT GIS 1
B i o AL AR R S AT ER R O GIS ¥ i L GIS #y—
.

Bt B 2 BUIE FE (TDB) ™ M1 B4 25 GIS(Temporal GIS) #%
A ERSHB- BT IT EXR.AMNKE—FIAREHAE
INAREH R REELRAALNH TN HE —.GIS 5 IT
AR ZRKEE A LN EMEREE TR R, # AR
EAE AR T HA .

& £ X M

1 Zeler M. Modeling Our World-The ESRI Guide to Geodatabase
Design. Environment Systems Research Institute ,Inc. 1999

2 Bt HEEAT AN R ER.1995,50(3)

3 Amler S W. The Object Prime. Second Edition. Cambridge Univer-
sity Press,2001

4 Bézivin J. Who's Afraid of Ontologies?. OOPSLA’98 Workshop
# 25, Model Engineering, Methods and Tools Integration with
CDIF

5 Architecture Board MDA Drafting Team. Model Driven Architec-
ture--A Technical Perspective. Review Draft 14 February 2001,
Document Number ab/2001-02-01

6 Nicola Guarino Formal Ontology in Information Systems. Pro-
ceedings of FOIS'98, Trento, Italy,6-8 June 1998. Amsterdam,
IOS Press

7 Object Management Group (OMG). OMG Unified Modeling Lan-
guage Specification Version 1. 3, June 1999

8 Rumbaugh J,Jacobson I,Booch G #. UML &% F . fhil2 . B
ARFE HURIT AR, 200101

9 MFRFERERNZAEF FHEEAEAR. BFURE,
2000

(L3 F397)
SRB V1.2 JFfE £ E 14 s 8 &3 T SRB 3%,

4. KR

BEEENL. S W% BB BEX 29
EMBMHEETERMEFEETAERARNHARNYE . K4 . £
MEMNEARXAZIN - NTMEREREFHAR . EEEMAL
edits.

EVENERSHBABIERAIERAMIZEEEER
MR B AEVHENRRHERAERNERCLEGEN
AP AR5 4 . A 2R &5 NPACT i+ BRI B E R
HERARMEMENNRRUEST N EYEHR TEN
JTiIZFFRE.SDSC. o K% B RER KA HE T £
YR 2 K R 5 7 i]” (Biological Data Representation and
Query, f # BDRQ)it %1 .BDRQ T EH I+ FEMFIE
MR M BB AT AT XX F 5 S MR E
. FENERMIEEMEARBEEPRRI_HEHEEL.
Bt T ERS M EHITR — B, W RFNE N
B UATEYFRESKLECMN S TFENFIIFILEH
ER PR B TIRE.

HHBAXFCLRALET —HEIEBEEAR=-%5SHP
T B8 B0 AL A0 45 e I8 4L 19 5 ¥k, R4 8 i NPACI (8 442 it
WEB R % . MREMAF ECHRBEEDHITPHERGE
B TR RELAERF S FH NPACI gy 371t BHE.
H#l, E4F A SDSC # SRB Xt SDSC #1718 R g5 # K %0
RO BEAREHITE R A XEYF N ROBIREEER
B4 B T BDRQ it %I4b.NPACI F#EE T — R AR XM

Fit & m .t 3R A 4 ¥ B R 7 (Enhanced Biological Ima-
ging) i+ 3%

Hit AHSRRIIEHRIR.ANMEREE SEDHE
ENATFEE BERAGHZE. BEX S WFESERIIERE
B S0 E . SO98ARRE T OAX B THEEE
EREERMENYATR AT EMRMABMEETHE
REZ) B X A B R IF RS Bt B B KB FA TE
JE BE X R AR G RS R BRI HESHVER .

& £ X B

1 Foster I,Kesselman C, Tuecke S. The Anatomy of the Grid: E
nabling Scalable Virtual Organizations. International J. Super-
computer Applications,2001,15(3)

2 Foster I,Kesselman C. The Grid: Blueprint for a Future Comput-
ing Infrastructure. Morgan Kaufmann Publishers,1999

3 Stockinger H,Rana O,Moore R,Merzky A. Data Management for
Grid Environments. HPCN Europe 2001. 151~160

4 Moore R. Massive Data Analysis Systems: [ Technical Report ]-
San Diego Supercomputer Center,1997

5 Hoschek W, Jaen-Martinez J. Data Management in an Internation-
al Data Grid Project, ACM International Workshop on Grid Com-
puting (Grid*2000),17-20, Dec. 2000, Bangalore, India

6 Chervenak A,Foster I. The Data Grid: Towards an Architecture
for the Distributed Management and Analysis of Large Scientific
Datasets, Journal of network and computer applications,2000

7 Foster I, Kesselman C. The Globus Project: A Status Report.
Proc. IPPS/SPDP ’98 Heterogeneous Computing Workshop,
1998. 4~18

8 Rajasekar A K,Wan M. SRB & SRBRack - Components of a Vir-
tual Data Grid Architecture, Advanced Simulation Technologies
Conference (ASTC02)San Diego,2002. 15~17

51 »


http://www.cqvip.com

