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W E HEERERREEARREMEXRANTR, CREERRINEORIEZ —.
R T — R E SRR R A IR B R NS 0% <L B i, R {E B A4 (GIS)
PEEBEEENA RSB ANER. ALY GIS — R RAXRMEERE, ik REIEH
Rk 2 FA AR AR EETX RIES, B R T B ESEEER B GIS R4
Ho XFEMAET HELENERER. HRRZI—FIE, AIRETI ROXASEERN
R EAOBEER, AXNMBTRXEM CIS HIERMURE S M= AS%E R, 2
TiXEBAS RS ERNRBENA R Z4, FHERT BIERAS REERZRANANTEX Fo
XaiE MBS ERL, MIERA, REEH

1 51 &

HAl, RA S BHMEEBLGETEZEARITE (hybrid approach), RIEEHE
HXHEBEASGER, MBEERENR X A EEE R RS (relational DBMS)#1 DBA-
SE . Oracle F1 Ingres HFEH, ETXMEBESBIELE TN GIS A% 4K, MANE
#E#y (dual architecture), TnB 1 firR, H AL

%4 ARC/INFO (ESRI), MGE (Intergraph),SI- GIS

CAD (Siemens) A1 ARGIS 4GE (Unisys Corpora- \

tion), M B AR
Ll ARC/INFO 4%, =t ARC I INFO BB DBMS

Moy, ARC EZERATEEMERFL, 2 i
P, T INFO MR —MRABKIBEEREAYS, A MG
TRENENERE, BESEEEBEHFAE XX
BEAR . XMTF ARC/INFO &R A4 &y O ——
GIS kAR EMENEETUESFHA Fig. 1 Dual architecture of GIS
B HOR R E RSN HERAL SR RBER . 1, GIS fRRESE
AERNEGEREY, hEHBHESS. BESBHAEES EHLTHRIFLRIA:
(1) ARFHEER, HAEEEES RIS AIEARNEEZRSMEERD . Kl
FiRRA SR, R ER EMEE ES Bk TER, AEBRENSRAGE . X
BB MR T BB
(2) ¥R G—BH (Integrity) FMBIREIR. Hldn, —ERIEETE E TS

way | AR

AR IR 199446 B 27 B EERREN: 199449 A5 H
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AT RE T 1 W B, TN I 0 S Mk i 4 20 AT BRI AT AN o

) AR ToARNMIBER, FAEREERM TEEEIE 24N, Bl—k, T H
FISRERVEE EE AR RN AN IEE e, MAES AR EOEED, B 5E
MR 5 I R A o

ZIUAFED IR, FEERY EGNELE W GIS T TR X RAER RS %k
B LR EEBERROET. NIXERMTULI GIS WAGEHE GIS gyl
B HFEEE—ERNXR. T, GIS FBERBAI 14, BASIT GIS (g — Mk
FEURES 2N GIS A%,

2 REREH

S5ERMMEETAEL, X RAEEZHA @bl GIS B FINEUEEE, X &H
DLE SO —H R (field) ME-RRPNTF&E. AE—4AK D,.D.. -+, D,, HE KRR
Al

D, X D; X Dy--+ X D, = {(d,,dy,--+,d,)|d; € D;yi =1,2,---,n}

Hhg—NTH d,,dy,ds,0 - ,d,) M—N 7w, X% R(D,D,, -+ ,D,)ET:

HeyEs, B
R(D,,D,, -+ ,D,)SD, X D, X -+ X D,

RKANEBELPAR N EREH, REW DRI R FoE, FiIxt N T, 5lig
FHRABM. » TXALE r MEM, BRE—ERXE (B —ERX INF) WHRELER
RES , B TRRER,

KRABUM ARG RE, MARAETZNEEEMCERRE), TUBREFRAE B
RARBEAMBAZEAMNERABAER, BN, RAKNEEREEE A S5MLBRR
R EGE, B2, AXARUBREWERE, EEETFERE 24,

(1) RARBEEEARE CRTE UABIERRmA, &, THSERES T8
R VEE R ERSE, il g ERRES TR,

(2) ERBENERTREBHBUIRA IR B I RS, FRA—RSIXERE
BRFZRRTBBETE R,

(3) EMEABZ EEMIEREMED, XA (UR R A E R SRR
REEERE ZBBXFR, ~MEZN, 2R A L EBED ., XA
BREN, H X FMR R+ 2 50, & %1%,

(4) BRZHEE RN RGN EEX — A EERENE X AT R LR T /D
EWEE-UANER, MEBENREN ZFE T, MXEEDREQER—I%EA,
XHERARE AN RREN I ER ST R R, TR B TR RIS Rk,
HEEZRAERDT LRSS B ARAOEENE 21k

FABUAERARIEG AR 24, REATEERENME, XEYHS
B — RV RIBNXAER, A MEREER, TS s, N EY
FKABE; ZREAFHERE E WS ROBIEER R R, DT80y
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RAIR RBERAE X KBRS,

3 YRR REEY

B R AR, RAOTME, X RERAESTEERELE, THEER
BT E VAR R R MR AR ERE TR . Wik, AERN GIS FEXK, £XAK
R RER B, BEINUIEEER R ME BB ERE T HJUTEdEE N aE SR K E
ERESHBREATFOEEE BREZ, 88%, XEUEAWHINELE RS Topo
DBMS?® 4 BI{E—i%BHo

Topo DBMS B {ER L W RAMBEE L AL Postgres > b, A LI THRTT
ZHEW. 5—BNNBEEEALE AH, Postgres E2— MFRRAMNARL . KX EWREH
HBREEN R EFRESI SRR ME R, BT EFBERELRR e
B HFR FHE, A%, Postgres HRIZGEPUFPE AR JLAEERK R, Point, Lseg,
Path 1 Box, FHrp Point fREFRGRAE, Lseg URINELLEM, Path RELKML DL
A, M7 Box MIRFEER LR, fAXEBIRER, N ECEFERMEM Postgres K512
BEAVE T aoRF SESE RRVR/MES, (B B LT HIB BTN RE TR

H/EXARWAE DisjointAA(al,a2), #Hfit TouchAA(al, a2), f4% ContainAA
(al,a2) &,

E/&%X AR MET Bisect(1,a) .38 A Permeate(l,a). 44 InLA(1,a) 48 fk TouchLA
(1,2)%;

H/HRRARWMEE ContainAP(a,p),#HES Disjoint(a,p)%;

R/RXERMEZ Intersect(tl,t2) ,4/8fk Touchll(tl,t2)%;

[ RRAWEE DisjointLP(t,p) %5;

RIRRFREE DisjointPP(pl,p2) %o
FHpARE Area (H), LHFE Line (£), PRE Point ()

MAY EABYJUTRESENERREREF, TLZRERNHAIER fl, &
DB ER Smith, HHKTF 2000 EH5K B TH EXA M AT RR a0 R

Select *(; Path)

From Parcel

Where owner = ‘Smith’

and area > 2000

and ContainAA (*, ‘REIX")

HTEEXZBEREBRMFAT Contain AA FTUIRE HLIA X EH,

i 2 PR ERT R RAEE, AR ABNERRA— M EEEL R G AN &
BB EIE, NI —R (KR GIS R4i4hHy (Intergrated Architecture), HA X
FhEEHIAY GIS #: System9 (Computer Version) ,Geoview (University af Edinburgh).

1) #Y¥. GIS 5% RALANEARAERNTEHERNVERPONA: REEREs, L ITCHRELRI,
1993,
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TIGRIS (Intergraph) F1 Geo** (TNO Institute)Z,
BE— AN UEESHEEESLEBMEE, BT TUERERSAERE EHE
12 5h, E AL LUF A,
GIS (1) ST DL SR Uk AT 4 T, (L IE MR A SR o L
4 PR B
P—. (2) TLL3e 5 R B B 1 R S R LD Th B
(3) FedaderF % R AR R THUE A &
%% % DEMS (4) BT 5 i BIR S,
(5) i3 T AG TR, BT A R R IF Ko
REEELERA, BEEERE —WEEESHEA
SETRERAREEA S, AT RN SQL MU R
RO (IR BE A R A o
A TR R I, RGBS, 7 6036 R B B AR T % 7
Fig. 2 Integrated GIS archite- IEFUAYEISY RPRME, (HIDARIEBAR T X ABKATHRA, 1nE
“mbg;ﬁiﬁﬁjmm MERUEAA T B RREIE, FRELBERNR%E, B
i, GIS 2BNNALERE TSGR, &R R 8
AL H LI X R R R TT B T A0 B o

EDP S8 90H

4 TR SRR B AR T

GER R B A GIS T BRI ARG, BAERBEEKIL R EK
— SR IR AR S AR E AR IO &, B E EUR B RMF R R R AU E, Mo
RS HESA ) BB R IR B o 0B, X R BRI S T RIB MR ARE, T 'Y
FA PRI fo »

B E. F. Codd F 1970 4F42 Hif53% R HAR, TIiE 424 1k, T AX RAHER
ERAHINE Lo A, BERMNERASEEUTUAEETER: MR (object) K
(class). 5t (method) A7 B (message)o

s % 5 HURR P rh g A8 SR 0L, T 2 AR L F BB 2R Y, 2819 36 B (Instance) BIERXS
B HEEMINTY S R e, 3 Gl RS BREE R N RURR I ERE A
B, — AT R E TS B 5y R R VE S . PRI AT DL R A — A A —
AR Ro

R G 0 R B DT i R A0 SRR, R B R RBERIBRIEN SRR
e, e kUi mote: oK (classification), ¥%#E (generalization), I &
(aggregation) FiEk4r (association),l K 4k (inheritance) F{E#E (propagation) P
AEYTE GEEABIY). HEix RBR AR LR RN R EHBRE, B KR
R AR A

Object = {ID,S$,M,10)
Hh:
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ID 4% RAVFRIR;

S X RN ERE, BATLUE— A BYEME, b TRUA B A R

MAXN R TR Z R RENSES, B 77 & %: M = {method-1, method-2, ---,
method-n};

10 BRI ED, BIN RATEZAME AL, BRI FIRE TR0 R %o
10 = {message-1,message-2,++, message-n},

— MW REY 10 FOMZIAIR A —EBIXS B FIEC o

HETRHEETHEME, EEF AL ARENRE, HE KXk
Al

Class = (CID,INH,CS,CM ,CIO)
Hrh:

CID %RRIbRiA;

INH 298k &R , 44 B4R nI B I0FRIR

CS ERrakR 2B RAER

CM ZWB 4 ERNE ZIMUTEE s

CIO ZMpikARNAE ZIMNUBE DR

TBARA:

SECS 1 MECM, Y object BiZIEAIERE,

X BEATHEFE R , A SRR rh IR B SN AR S R vk, R AL T B 5 B KAy
2 (superclass), MATHE MM T, BEWLAAKRSHON R (RERER); F*
B BIENG T3 %o FRATDAKBRNBESMTURIETT &

A BITREMER, MEENMERERAERORAESEK T8 BRUEEE. ES
KRLFHEETR. BEEMNRAHER B X HM TSR (component object) A X REY
BHERBETHIE: —H9BSEBZERTRASGHENRE L, SHWEREHNHENE
MRITEFK; B—BoBEENEL EE LEMNBAX R H
TRAETIHo

A, ERNRNHERE RS A RE MESH & =
X2 Al SRR AR R TR (ko

REEANRAHEERNEE, BRESEEHE M I% % iy DBMS:
., FH—AERNROBIEEERE ARG HITEE, )
R T i 3 iRy GIS A& 4. HIRAEHA Sma- R
llworld GIS (Smallworld Systems Ltd.), ARC/INFQ7.¢ | gﬂhj'{iﬂ-

(ESRI) RIEAFF4H#) GEOSTAR (R, A XL
iRy GIS T RAE 2 FRgmlasn, sanTEn 00 LTI EREE

N%ﬁﬁﬁﬂﬂ’ﬂﬁtﬁo JXEDJ\ Smallworld %WJ, Gﬁﬁ)f_lill] Fig. 3 GIS architecture based
—F: on object-oriented data model
(1) PR 2N %, AR E MR AENET,
(2) VX RAZER, HB T2 (layer, coverage) RIS XS REIEIRE MM
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Kt b, BRI RIN (overlay) AIHIE. [H5ERY ARC/INFO (7.0 ZHIMRADRE “2
BPORRERORTEREM(EREFOIEANE, EERBI T E-TBRRENAER, £
KXW EBINEXR, il Smallworld MIAFEXFABRIFEMEEESBHE R,

(3) TR ERE R MR, Flin Smallworld ®IDLKEIEHIHh BT /INBIE L4 —
NERBIEXRT Region, FFIAME M RETEMR T E—1EE, NREA 5 52R T #AH
AR Tk

(4) REHE RS Late-binding (JGHZF)INER, AP Al IESA R BGEL BN
DA EFRIEM L, E X B O H R BRER RS R IET &, iR T ALK
ARy 7.

(5) ZT icon (HB)AYE MIX RAYHFF i, €T H R BRIEREE Mo

R, RMUT Smallworld fy GIS REME A TH AN RIWBS BH, SREERIE
B9 4 B BAE
S &

B ERS T, (EERE T FAY— &4k 2 (1)RE GIS BHER5E GIS A
REMAGFEEENXAR, BRAMEENE—CERE LRE TCISHALK LR RIFEY
GIS ARGtk F UG E GIS BN HENERER, BnRRE & BHREERERHE
%, WEREL S GIS RAZEW. (DORERENRARREEFSARZL,HE
HEIAEBA SE ISR ERM GIS iR AX MR, MEERARRBERM EHTY R, B
—&ERAARRR, Q) RAAEAASENNEHANR GIS fUEE GIS BW—MxkE
JiAe BET HRMERE SRNE AN R KEEERRZEMEENEK GIS FE, U
AN R BER OB 6 FE—F R,

B fa, BERANE, EESN, BN R GIS BimifR 2 %I iax &K N 3L 38#E
Ak Hit, RITFBEUEROESES FEENRA GIS B XM o

g ® X M
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GIS Data Model and Its Architecture

Huang Bo
(Institute of Remoie Sensing Applications, CAS)

Abstract Data model is a representation of data and its relation. It is consi-
dered very important in database design. In constrast to alphanumerical data, spati-
al data is characterised by its large magnitude and complexity. Therefore, it is of
significance to do research on spatial data model. Most commericial GISes are based
on relational data model. However, its drawbacks on representing spatial entities
and their interrelations have led to the separation of graphic database and attribute
database. In order to overcome this problem, extended relational data model and
object-oriented data model are explored. This paper introduces these three data mo-
dels and their corresponding GIS architecture, analyses their pros and cons, and pre-
sents the relation between spatial data model and GIS architecture.

Key words GIS, Data model, Architecture



