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The Design and Implementation of Spatial Database’s Index Management System

WANG Lin-Lin MA Rui
(Chong Qing University of Post and Telecommuniction,Chongqing 400065)

Abstract By the special character and wide application of spatial data,it is needed to design a kind of spatial database

system management system(SDBMS),index management is a core part of SDBMS,the performance of a database is

decided by the management function of index largely ,this paper defines from the structure of the minimum data item

to index tree,index page’s storage structure and memory management, designs and implements ultimately a spatial

database index management system.
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typedefstruct{

int offset; / * ﬂi%?&ﬂ?ﬂﬁiﬁ[i */
int length /* EFRAKHE «

int type; / * ii??iﬂ‘]ﬁﬁ'%ﬂ /
}T—_FIELDDESC;
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FEAM FBREENELAFEORRF. RS HR
A
typedef struct {
INT4 NumFields; / * FRMH +«
INT4 KeyFlags; /* ﬁmﬂﬁ‘t*/

T—FIELDDESC FieldDesc[MAXKEYFIELDS];
/* BAFBRHFBRERN FB IS MAXKEYFIELDS 4« /

OBERTHERET BV IR MR WLHRESTFRF G BUEERK.GIS R4 HHANAL. D & ELHRL.HRLYA,

BUEFERE,GIS R, HHHLRLE.
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} T-KEYDESC;
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fet VIEE ASVEH, AARBR AT A RARHER P 45 519 X
T KA VI S5 H 7€ NIC B 4 (Myrinet) , 3§50 1 45 W 5h 28
(ServerNet) , B ZEHRUE ) 453X 3 28 9 TR 3% 4 I — 4~ (A1 3E 3
& (Gigabit Ethernet) 338 VI 50y &1 ohEE.

£ # ¥

1 Compaq. Intel and Microsoft Corporations, Virtual Interface
Architecture Specification. Version 1. 0, 1997. http://www.
viarch. org

2 Dunning D,et al. The Virtual Interface Architecture. IEEE Micro,
Mar. -Apr. 1998. 66~ 76

3 Buonadonna P, Geweke A, Culler D.An Implementation and
Analysis of the Virtual Interface Architecture.In; Proc.of

D000 http://iwww.cqvip.com|

SuperComputing Conf. Nov. 1998

4 Giganet Inc., cLAN Performance. http,//www. giganet. com/
products/performance. htm

5 Dubnicki C,Bilas A,Li K,Philbin J F. Design and Implementation
of Virtual Memory-Mapped Communication on Myrinet. In;
Proc. of the 11th Intl. Parallel Processing Symposium, April 1997

6 Eicken T V,Basu A, Buch V, Vogels W.U-Net; A User-level
Network Interface for Parallel and Distributed Computing. In:
Proc. of the 15th Symposium on Operating Systems Principles,
1995. 40~53

7 National Energy Research Scientific Computing Center
(NERSC), M-VIA: A High Performance Modular VIA for
Linux. http://www. nersc. gov/research/FTG/via Study of User-
Level Communication Interfaces VIA(1)

(B#&EF1217)

AHERRAXERRIIRRNZRHRONFLER .2
BRREAFDBETRIBRDAR, ENLCRERIE
FHOMERSRARM TG GERUE. REHERS R,
MZER B ERFRT —REFIAEHBIERE.

AT BN BRI, ERRNRT ER MRET|E
BEAHTRSIEATHRKRE X FSIHKBAIMRS
RCEMRIREPRAEIHEAT R,

REMEA-ARSIE ETFATFIHIHE, MRER
o MRS ERSINRSI AR R BABEN SEN
oA

7. —1* SDBMS MRS | B R LI 1THNE

R ENLSS AN BT RS I EEAS RIGHIELEH
MEE L EXEEME TEBNME-TEEHEE
(SDBMS)R S| ER RSN RITHE:

MPEEHH AT L, BEPETEKNEX RIITNS
HREX LR TR RIIRNEXF.

BRTROBRRTEZHEZHE JETRNELERN
THEABETENERR RIRGHHEXNET RS
BB TR R 2, A SRR B S R AU S B T i B 7 & 5
RARIIRZEMNER, AR AHINE T FREERNF A
;o0 RIRRNTRIBE /O MKBRENAT
ERAFHRIIEEHBESN.

()5 SDBMS HEHSMBEONE R b ERENE
O.5xa-EEsmE0. g 2R it.

AL BT R R LA TR BT S R rp B U
RN TRETAXER OB ERTRS.

(ORI MBIt

BIEREBIER Bt Tree R5| MM Z @B FEA R-Tree
Wit XRRSIFRRENEC AN FRMNE AN E
BE R BEBLEAE0S, T MR B MR8 X33t X A R A 1K
3.

BERBY—ARINEREEHLENNLEER . B4
UNARREERER —-BERS I E-BE A4, RER
BXRmMR?

(DOEBBHEE I BHEERT.

QA BERT BB HHHE B* Tree . R-Tree, fIBR
5130,

TR HAEF MDA ERREEERARSIN
“REI %X,

+ 128 -

WOHEBEEESLPEXHERN EAEERAFPHS
& K By IndexTableSem F &, KB H| L it, B ¥k
Hash(FID+IDXNO) 3 BI# 5, i b R FIMA M R 5| K&
TE2FHFFR:

MBEMEX MR REXTEL N DOBARS
BR BAREINERIIRRFSER, AT EBRS I HRT
REMER, EiFH B AENER B*-Tree fl R-Tree;ii) ¥
REIR RS RORESFERR A “active”, F B 5| K BF
B®mi.

MR ZBEXHHRIIRAEX N E L WD EH
EHENRIIEH BRI BB HIBXRTIMEF
nE RS UE TR DB RS WA E R EASE
% B* Tree il R-Tree,

¥R FHPREEMNRITRRSRMEEEERK
F—AENEENEH ENRTTFREBRERERE I BE
FERGMYERE AT AEENSHEE L SEERBEE
ReITe ERRAHER L RiHFIRT —EREETE
FEHEXEEFEERAEBENT@ABERSIAR.ZH
KN TFEAREENHRSLAAE—CHALEX.

2 X X R

1 Garcia-Molina H, Ullman J D, Widom J. Database System
Implementation, Pentice Hall,2001. 3

2 Silberschatz A, Korth H F.Database System Concept. Pentice
Hall, 1999

3 Zaniolo C,et al. Advanced Database System. Pentice Hall,1997

4 Atzeni P, Ceri S, Paraboschi S, Torlone R.Database Systems
Concepts, Languages and Architectures. McGraw-Hill Book
Company 1999

5 Ramakrishnan R. Database Management Systems , WCB/McGraw-
Hill 1998

6 Bach M J. The Design of the UNIX Operating System. Prentice
Hall, 2000. 8

7 Beckman N, Kriegel H-P, Schneider R, Seeger B. The R # -Tree:
An Efficient and Robust Access Methods for Points and
Rectangles. In:Proc. 1990 ACM SIGMOD conf. pp. 322~331

8 Sellis T K, Roussopoulos N, Faloutsos C. The R +-Tree: A
Dynamic Index for Mutidimensional Objects. In: Proc. Intl. Conf.
On Very Large Databases,1987. 507~518

9 Mohan C, et al. ARIES: A Transact ian Recovery Method
Supporting Fine-Granularity Locking and Partial Rollbacks Using
Write-Ahead Logging. ACM Transactionson Database Systems,
1992,17C1)

10 Mohan C, Levine F.ARIES/IM: An Efficient and High
Concurrency Index Management Method Using Write-Ahead
Logging: [ IBM Research Report RJSS46] .IBM Almaden
Research Center,Aug. 1989

'y


http://www.cqvip.com

