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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 APl
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
objects. 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.

7|9 : B2 HIO|E{H|O0lA (Spatial Database), ¥1d T2 ER(Update Protocol), B4 ERMBM(Update Transaction), OGIS OLE DB,
WBA H0l(Consistency Control)
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RegionLock(T:).G : the spatial extent of Tis Region Lock
Operation midCommit{ T, 0;)
BEGIN
RegionLock(T)) < read(T:)
FOR all T; where i # j
BEGIN
PS(Tj), RegionLock(Tj) « read(T))
IF RegionLock(Ty).G N RegionLock(T)).G = &
THEN add PS(T;) to PS_list(T)
END FOR

IF( PS_list = @)

THEN BEGIN
Execute globalCommit(oi)
Exit midCommit

END IF

FOR all PS(T}) in PS_list(Ti) /+ 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(T;) in reply_list(T:) /* Phase 2 */
IF ( reply = midReject )
TEHN BEGIN
Execute globalAbort{o;)
Exit midCommit
END IF
Execute globalCommit(o;)
End

A F0aEA 7y 294 98 ZR2EEE ITran-
saction Service] % ¢J¥ midCommit JEIH o]0} 23] A
A€t mdCommit QJEIH |29 FnAFLS (¥ 87
Zth HA CSE 99 AEE o)&8lo PS;E AAUT B
E PS7t AAEY T WAE AA od ARE 7 PSel
A Mzt PSiel S Zivhych weF st of o] PS
2 X2E midRejectS AW oo WA Y&E HAE
918t} globalAbortE 83t} globalAbort® EE PSel
A ad M7 Wgo] HaHASTS Uk 2oy Tef 2
= PS,2EE midAccept® AFLoW oY WA WEE
281 globalCommitg FaF} globalCommite EE
PSiElA o) #7 Ugo] 4REHASE ¢t

<¥ 4>% OGIS OLE DBE 7ldteg Eig F7tdo]
BHE wAsy] gt Mula HFAel FrpHor Ao
AE|Fo| 28 HolFh ¥R ENANAL <F 4> Held
Aej o] ~E olgdte] EWRAM s FHET)
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Md|2 MSA QlE{B0|~

TProtocolService Interface

HRESULT informTransaction()
HRESULT requestRegionLock()
HRESULT requestExclusivel.ock()
HRESULT requestMidCommit()
HRESULT requestRegionLockRelease()
HRESULT getBlockedList()
HRESULT getNDJ()

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

ITransactionService Interface

HRESULT start Transaction{)
HRESULT endTransaction()
HRESULT Commit()
HRESULT Abort()

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

(222! 8) midCommit IE{HOIA YFE|E

LockService Interface

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

H R E S U L THRESULT rejectSpatialObject()
releaseExclusivelock() HRESULT checkSpatialRelationship()
HRESULT releaseSharedLock()
HRESULT waitRegionLock()

[SpatialDataUpdateService Interface

&)}

2 o|El A5 EHol8
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(B 5 ¥ &3 = Hlol#(RegionLock_Info)
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TID | VARCHARZ(0) EdAn HEx
Ltx NUMBER(10)
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