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Update Protocol for Distributed Spatial Objects
with Spatial Relationships based on OGIS OLE DB

DongHyun Kim'- SangHo Moon'' - BongHee Hong''

ABSTRACT

For supporting interoperability among heterogeneous data sources in different geographic information systems, it is required to use open API
like OGIS OLE DB proposed in OGC. The OLE/COM Implementation Specification of OGIS only provides interfaces to discover and access
spatial data, but does not support interfaces for updating distributed spatial data. To solve this problem, we propose and add interfaces for
updating spatial objects distributed over heterogeneous data sources and examining the consistency of spatial relationships between updated
chjects. We also devise a 2-phase commit protocol based on spatial relationships in order to guarantee the consistency of updated objects. To
justify the update scheme using the proposed interfaces and 2-phase commit protocol, we design and implement a prototype system for updating
distributed spatial objects.
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RegionLock(T).G : the spatial extent of Tis Region Lock
Operation midCommit( T;, o;)
BEGIN
RegionLock(Ti) « read(T;)
FOR all T; where i # j
BEGIN
PS(Tj), RegionLock(T;) < read(T;)
IF RegionLock(T:).G N RegionLock(T).G = &
THEN add PS(Tj) to PS_list(Ti)
END FOR

IF( PS_list = @)

THEN BEGIN
Execute globalCommit(oi)
Exit midCommit

END IF

FOR all PS(Ty) in PS_list(T:) /* Phase 1 */
BEGIN
Propagate oi to PS(Tj)
Wait for reply(T;) from PS(T;)
Add reply(T;) to reply_list(T;)
END FOR

FOR all reply(Tj) in reply_list(T;) /* Phase 2 */
IF ( reply = midReject )
TEHN BEGIN
Execute globalAbort(o;)
Exit midCommit
END IF
Execute globalCommit(o;)

End

(22! 8) midCommit QlE{HO|A 12|E
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IProtocolService Interface

HRESULT informTransaction()
HRESULT requestRegionLock()
HRESULT requestExclusiveLock()
HRESULT requestMidCommit()
HRESULT requestRegionLockRelease()
HRESULT getBlockedList()
HRESULT getNDJ()

HRESULT getDeltalnfo
HRESULT getObjectinfo
HRESULT acceptMidCommit()
HRESULT rejectMidCommit()

ISpatialDataUpdateService Interface

ITransactionService Interface

HRESULT startTransaction()
HRESULT endTransaction()
HRESULT Commit()
HRESULT Abort()

HRESULT Rollback()
HRESULT acceptMidCommit()
HRESULT rejectMidCommit()
HRESULT rollbackMidCommit()
HRESULT MidCommit()
HRESULT MidRollback()

TLockService Interface

HRESULT SetRegionLock()
HRESULT setExclusiveLock()
HRESULT setSharedLock() HRESULT setSpatialData()
HRESULT releaseRegionLock() | HRESULT acceptSpatialObject()

H R E S U L T HRESULT rejectSpatialObject()
releaseExclusiveLock() HRESULT checkSpatialRelationship()
HRESULT releaseSharedLock()
HRESULT waitRegionLock()

o
m

b l (2
AAA sk 2vA s ZRESZS s
71 YalM = OGIS OLE DB dolg] AFA7t #AF3te= ol
el HlolE] &lof F7pH oz wEl dolr Hasiy Tz
EZ 735 A oE deolHe Aua Aed JE Hel
E(SP Info)®} 99 ZF AR Ho]E&(RegionLock_Info)$]
7 7kA Holg® T4HTh
R A AZAE ¢85 ZREFSE AFSI] HAstd
WA Feiua AFAE ZAHE Hart ok Wk Tzt
FFQA FAAMA L AF2 CSoll AR 4o A2 T
9 99 gFFo] FHHEW Tt 385 PSE CSY 4
MulA AFA7E 9o, MHEANAESY 49 JAF 1 F
3 ZAE 98l CStE <E 5> B9 99 FF 4R

2 o
A

ful

Hm
_A.. OH

I



266 EMeiE ==X D HM11-DH H2z=(2004.4)

HolZg olgdth 99 BF AW Holte An =ux
B A8, 99 R AE Y Aus FAHD A
Eddde) A% A @B d2ES A4ER B Ed

Irriu

A A8A AADY 99 ZAF T FH AAE T A A
A FAA opE WAL ops % W 98 ZEREZF
£ AFE o dn,
(& 5 99 &2 M= H|o|E(RegionLock__Info)
gt o dolg ElY A 3
TID | VARCHAR2(40) AN A9
Lix NUMBER(10)
Lty NUMBER(10) B
Rix NUMBER(10) 3 Hi
Ry NUMBER(10)
39 43 49
STATUS | NUMBER() 0 B
1 0 7
2 & A
(E 6) MH{2 MESA HE HO[E(SP_Info)
gc g dole g A H
TID | VARCHAR2(40) As A At
SName VARCHAR2(15) A
A2 AF-A A
0 ul Feddquix AFA}
STATUS | NUMBER() 0 e
2 FoAAuia AF2t
ABEAAA Ti7F A HA AA] op0l g 98 ZZE
22 Y3 o|Fd Tt FdF2U CSE -r]t:’_ S S L
AFAEL FL3H7] miol 2 o]F9 WAF AAd dig &

B Z2EZS FP5] 98t 99 %}: FH ANE
HEd dart gk Tk BAE 5 dA o]Ff AA of
¢ 48 ZIEZ FIYPA <F 6>9 Ay AFAL HolEE
o] g3t AMul2 AFA Heoled ERYI AR, AH o
& A= A e ARe FET MElE AT
Bl e v FoAMuA AT ), 2MuE AT}
el 23 Fedxula AR} el ghg 7o

6. *¥H % 4H

6.1 AlAHE x
(138 9+ AMulx Xﬂ’ﬂ} 718ke] F7hdlolE] WA m2
EElY AJaHE9] —TL E‘#TE} MEEE}?J f\]*%% Win-

B! ??‘;5}&’1‘3}. Ilﬂ 7)E&¢) OLE DB o} & 2\]#1}—4
dejHo]2g o]&ste] OGIS OLE DB diojg] #FAke}
FdolE WAE A% Mulz AFAE DLLY =
TAHAT AP g FEolH AHE Windows NT
EHEE o] 43 Oracle 816 Ho|8| AMvjet DEC ALPHA
UNIX EHEE o83 Oracle 805 HolE AHE AHE
ek 74 dolg M F0uolH AdE Astd

ﬂEEVI Spatial Cartridge) #7]12& ALgstc} SdlojdE

£ Windows NT #8734 45 F0AxE BH 6}7]
Ho}"q ARE2E gk g o] 83t R TS E
(29 9ol A Bxo] FEA AMnj& AHFAY ?_]EMIO]é“J
S ol &5ty HolE A AAE WAH}ESE HASH

AEE 9 FdlolEHy ITHA YA AR 1:

000 49 U A& A deleE AHEE4AT. &
del8E 209 e FAE AFoez TFAHA e
Z A2 7tze] dolg Y 22H diolE] MM &4
o AFEUk F F AY dojE AWe AR E &
fo] FAT doEE BA3rh

-

£ i s —‘
y ¢
o
o l Update Manager l

i

A 4

" \Spatialobi
E ITransa»ctmn \LockService Spatial Objgct
< Service UpdateService
=
w Spatial Update Service Provider
[=]
e !
=
OGIS OLE DB Data Provider
Y
Oracle Spatial Oracle Spatial
8.1.6 Cartridge 8.0.5 Cartridge
4
g
[+
w
» Spatial Spatial
Data Data
Windows NT DEC Alpha UNIX
(O3 9) MHIZ HSA 7]8te] SZiH(0lE HE
ZZEER A|AH
=
=

°JAE+ 7|& OGIS OLE DB dlo|g] AIFA7} Al

| 2z, AN, 39, BRFoR FHY 4717
o)2% olgstel B4t Baulolelel v W
BYg FAah dole) ABAY el
}\1 2~

g o]43 v 2 A A B F7heol el g A

EAAAL % AdEHO|AE AFdh FoldEE:
ITransaction Serviced] Aol® QAEFHo]~E oj&fslo F
AL Z7rElolElE 93 WA EdANS Azstn HAY

Aol 4758 93 midCommit AL &) ITran-
saction Service®] midCommit GAFE HAF 27

H
Hol ARAH o ‘Rl" 17}7—‘1*“011 g g5 date
o E3 ILock Servicer 99 #E3 27 AF
e H o] 28 A Fer)

624
w4 A9 sk ol

=R A= Window NT &
o AdE dw AE z

FA =% DEC Alpha UNIX



OGIS OLE DB 7Igte] SZIE&ANE JIX 2ot SCHHMC) HE Z2EF 267

of A%d ZA AA FARE AEsHen, (28 100>
7z Mujel] Ao =

(28 10) &R ZH FH=2 HE 84 FH=

(a) OGIS dlolg] AT (b) OGIS Hol8 AFAE o] &3t
k| 2 diole 42
(22! 11) OGIS OLE DB HiolE| HZXIE 0|28t
SZHHOlE 2

() Tio 949 #= 44 (b) T2 949 = 43

o A4A 3

© TiY o A4 #H

(22 12) ¥ &3 MF 2 ol Ay WY

(IF 1D@)s 4 F0dolEd H<
o

+7] 938t OGIS
RojFo} Zelol

A FzrHolE AHAEL OGIS Holy AFAte] 2
o] 2 & o] &3t 7 dlo]E] ABjel] dAsti (2 11)
o} Zo] FUCIHE 4t ABREE ek
8 EdAA T2 A8 FARE W48t Tor 44
g HABIEE Mgt Tie ERHA A7 A
Q@) Zo] MAE oo sty 49 Fa& &
I (3 120 Zo] A& AR g A Fo W
Aty Tor TS W4 o3 FHEE 998 43RS
MRS (29 12 Zo] 49 F3& HAs
T (29 128 o] ool tig ¥ A& 53¢
Fo (28 1)@ 2] ool digt midCommits 8% F
th o] W o0] Aol Sl wlolE AB e Muli AF
A Z2AME 2 AT Hu E4F STHEA 7| 2
oA g8 EZREZS vt T 949 39 49
T, 99 &59 490 FHEE Toh AAFTA AHl2
AgAE Fors Azt gok ahed] 23402 A
A= Aol A Tpol Muj2 zFAo A o9
A yEg dAnsich o] o odAua e dakd
or®] A} Torb @A WAF TAAYG Wxsta (o
13} Zo] FHEAol FAEI] el o #5
of Fojgth AR A AlFae FodArs Age] F
ofef wpa} (217 149 Zo] 9] MAS SR

ol

¢

Qft

& of

Gtallind ata

==
=lis

{
L™




268 YEMeI=S=2X D M11-DT M2z (2004.4)

.9 8

ojdAd tF "HolH 2o AFHo 9E FTdolH
£ AMg3] ¢8ld OGCY ®FEez A¢td OGIS OLE
DB dojE] AFAE °]&% 4 ok 284 OGIS OLE
DB doE] AFAe= diolg 2A L HIL 43 JHH
ojAxkg Aosta glow Fztdloly WAL A Y
ol2E AFTHA Feoh WA MEY BAAA B F
Ztelelele] WAL $lste] OGIS Holg AFAte] 7|uke
2 973 JdEHel2E Aostd AT Wart drh
o] =&AL oA thel FThu|olE A 2AtH
o] A%d A FA WAL 959 OGIS OLE DBE
7oz A2€E FEIIAT ARFos Aul2 AT}
TUAA WA AEjHol 2ot FHAUA HAF A HO|AE
F7Fetgh 283 o] F s|ute g o] A MA" FIH)
olele] A& HFI] Y3t Aulx AFALY A&
58 B4 30sEs Jikel 2dA 98 Z2EZS AAE
Aot AAE FOAAAE 20 98 TREZY Jykele &
AAE 2 AFRE ol qu) s 11111}594 Fool we} %=
Ho Foxula ATAE WF A tgd FIE 95y
Agd FHAA A v ﬁﬁ%fﬂﬁ AL gt
o] =ReA AAF 204 ¢B Z2EZL J|EHo=
Fe FAFE o83t FAMu A AFAE A3 WG
28 FAxn|2 AFare AAo] ojPrkE AV sith
oj2 °16}°4 BEod W7 AA dddo] AT 5 gith F
F JATEE ZFoRIE EddP My ERdAY FA
T3 I TR g B 7R v)def "ot
&

=
3

R

(1] A7e, 353, “Bad A FRA e Y2 FF V)
HE o] §3 FEH Fhulolele] WA 4y 24w
5]:=FA, Vol.26, No.9, pp.1061-1072, 1999.

[2] Jin-oh Choi, Young-sang Shin, Bong-hee Hong, “Update
Propagation of Replicated Data in Distributed Spatial Da-
tabases,” Proc. of Int'l Conf. on DEXA, pp.952-963, 1999.

[3] OpenGIS Consortium, OpenGIS Simple Features Specifi-
cation for OLE/COM Revision 1.1, 1999.

[4] Microsoft Press, Microsoft OLE DB 2.0 Programmer’s Re-
ference and Data Access SDK, 1998,

[5] Jose A. Blakeley, “Data Access for Masses through OLE
DB,” Proc. of ACM SIGMOD, 1996.

[6] Silberschatz, Korth and Sudarshan, Database Systemn Con-
cepts, 3 Edition.

[7] Yuri Breitbart, Avi Silberschatz, “Multidatabase Update Is-
sue,” Proc. of ACM SIGMOD, pp.135-141, 1988

[8] Yuri Breitbart, Raghavan Komondoor, Rajeev Rastogi, S.
Seshadri, Avi Silverschatz, “Update Propagation Protocols

For Replicated Databases,” Proc. of ACM SIGMOD, 1999.
[9] M. J. Egenhofer, “Reasoning about binary topological rela-
tions,” Int'l Symposium on SSD, pp.143-160, 1991.

[10] K. Stathatos, S. Kelly, N. Roussopoulos, J. S. Baras, “Con-
sistency and Performance of Concurrent Interactive Data-
base Applications,” Proc. of Int’l Conf. on Data Engineering,
pp.602-608, 1996.

(1] A9%, AL, 2%, 53, “SelojdE ¥F @AM
A FAE € 9B Aol R AHEAE Y 7+g stE
=73, Vol.26, No.2, pp.323-325, 199.

[12] &5-7, 4%, =d<, €53, “OLE/COME 7|¥eo = 3

F

OpenGIS 7 E4o] 4A", @5 HLHGISA T3, pp.95-106,
1999.

4 & 8
e-mail : pusrover@pusan.ac.kr
19065 RATel s 7 e B ShaH(SHAh)
19979 FANGE herY HHE T

SR
20034 FAtista et 4 e
(22

20049 ~ @A BAUER £AZES O] AR AARA}
Bk AR 2", Zokd GIS, Zutd EdAA,
ol & AMel
= &8 3
e-mail : shmoon87@pufs.ackr
1901 FAtoista A Fe Feak(shAah
1994 FAboistw distd AR Fs

()
1908 2behstin WSt e F o)
(2hAp)

19986 ~2002 9ISt A FE AL |} By %
20029 ~ @A FAA9moistu HFE TR 2w —’F
FAEoF 1 FUDB, T, dlolEuloly, GIS ®&
A 2¥] Z:al, ABLE 5
z 2 3

e-mail : bhhong@pusan.ac kr
1982 A &widta A3FEF 8t (34}
1984 AEsR gty HHE B

ER
1988 A¢ stz thotel A FE F
(2hah)

198739~ A
A Eok : wloE Ho] &
Hol2, o]FA M2, EdAAM

pageE 2AYS AFETAY 2

&3t dloetE o] 2, o|F A HlolE



