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ABSTRACT : This paper discusses on the update problem of multi-scale databases when
the multi-scale databases, which is several spatial databases covering the same geographic
area with different scales, are derived from an original one. Although the integrity between
original and derived multi-scale databases should be maintained, most of update mechanisms do not
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6respect it since the update mechanisms have assumed that the update of source objects

propagates to objects directly derived from the source. In order to maintain the integrity of

multi-scale databases during updates, we must propagate updates of sources to objects derived

from both the updated source objects and other related objects. It is an important functional

requirement of multi-scale database systems, which has not been supported by existing spatial

database systems. In this paper, we propose a set of rules and algorithms for the update

propagation and show a prototype developed on ArcGIS of ESRI. Our update mechanism

provides with not only the consistency between multi-scale databases but also incremental

updates.
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Algorithm 1 : Insertion

Input: FCsre.FC pry, ReDRY -RODRY

Output : FCppy ,updated

Method :

1: Let ListUpdateObj be a list of inserted objects( f3,,5) into FCgpc
2: constraint C <— Reoppry derivationPr edicate

3: While ( ListUpdateObj # ¢ ) Do

4: Get fi from ListUpdateObj

5:  constraint Obj < Rppry derivationPredicate of f;,

6: I (vof fie.att € dom(FCgre.att) ), where att = constraintC
7 Get fyy which Ropgry predicate=v

3 FCpry < mergel Japy > Jins)

7: Else if (v of f3,;.att ¢ dom(FCgpc.att))

8 FCpry <« Insert{ fing)

9
1

1 Endif
0: End while

Algorithm 2 : Deletion

Input: FCspe,FCpry.Repry -RODRY

Output : FC ppry , updated

Method :

1: Let ListUpdateObj be a list of deleted objects( fygeq ) from FCgpc
2:Let ListSrcObjs and ListObjs be alist of objects each.

3:Let fg,y beasubset of FCppy . where [y is derived from [y
4: While ( ListUpdateObj # ¢ ) Do

5:  Get fg, from ListUpdateObj

ListSrcObjs < Ropry -srcObjects of fyp,

ListObjs «- { ListSrcObjs} - { ListUpdateObj}
ListUpdateObj < - { ListUpdateObj} — {ListSrcObjs}

9:  While ( ListObjs # ¢ ) Do

10: FC pry < union( ListObjs )

11: End while
12: End while
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Algorithm 3 : Change Geometry

Input : FCspces FCpRy, Repry»RoDRY

Output : FC ppyr, updated

Method :

1: Let ListUpdateObj be a list of changed objects( fchgeo)
2: Let ListSrcObjs be alist of objects.

3:Let f,g,p derived from fchgeo be a subset of FC ppp
4: While ( ListUpdateObj = ¢ ) Do

50 Get fchgeo from ListUpdateQbj

6:  ListSrcObjs < Rpopry srcObjects of f g,

7. While ( ListSrcObjs # ¢ ) Do

8: FC pry < union( ListSrcObjs )

9

1

. End while
0 End while

Algorithm 4 : Insertion
Input : FCgspc,FCpry . Repry »Ropry
Output : FCppgy , updated
Method :
1:Let ListUpdateObj be alist of objects( fepgeo )
in FC gp which geometry is changed.
2:Let fy beall objects of FCppy .
3: constraint < Roppy derivationPredicate
4: While ( ListUpdateObj + ¢ ) Do
5. Get fg,; from ListUpdateObj
6:  FCpry < union fojgeo - Sdr )
where (£, fyp, ) satisfies with constraint
7: End while

Algorithm 5 : Deletion

Input: FCspe, FCpRys Repry-Ropry

Qutput : FCppy , updated

Method :

1:Let ListUpdateObj be alist of objects( fg,1) deleted from FC gp
2:Let ListSrcObjs and ListObjs bealist of objects each.

3:Let /gy, beasubsetof FCppy where [, is derived from g,
4: While ( ListUpdateObj = ¢ ) Do

5. Get fgp fom ListUpdateObj

Lisi8rcObjs <~ Ropry srcObjects of f .,

ListObjs « {ListSrcObjs} - {ListUpdateObj}
ListUpdateObj « {ListUpdateObj} — {ListSrcObjs}

- call GeoAggretaion( ListObjs )

10: delete fzpy

11: End while
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