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ABSTRACT

Most decision support functions of spatial data warehouse rely on the OLAP operations upon a spatial
cube. Meanwhile, higher performance is always guaranteed by indexing the cube, which stores huge
amount of pre-aggregated information. Hierarchical Dwarf was proposed as a solution, which can be
taken as an extension of the Dwarf, a compressed index for cube structures. However, it does not consider
the spatial dimension and even aggregates incorrectly if there are redundant values at the lower levels.
OLAP-favored Searching was proposed as a spatial hierarchy based OLAP operation, which employs
the advantages of R-tree. Although it supports aggregating functions well against specified areas, it
ignores the operations on the aspatial dimensions. In this paper, an indexing approach, which aims at
utilizing the concept hierarchy of the spatial cube for decision support, is proposed. The irdex consists
of concept hierarchy trees of all dimensions, which are linked according to the tuples stored in the fact
table. It saves storage cost by preventing identical trees from being created redundantly. Also, it reduces
the OLAP operation cost by integrating the spatial and aspatial dimensions in the virtual concept hierarchy
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Algorithm CreateDIl(basetable, nDim, CHSchema)

Input

basetable: 7]%F AM4A g ol

nDim DAL "ol Ee) Ad )
CHSchema: 7ig A% 27)v}
Output

DIl 440l #5d Ad A 2 57 A<

Begin

01: DII := CreateMidHTree(NULL, basetable,
CHSchema, nDim, 1)

02: ComputeRefCount(DII)

03: return DII

End

AR 014 ghlol M AAF4<) CreateMidHTree
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Algorithm CreateMidH Tree(parentCell, basetable,
nDim, CHSchema, D)

Input
parentCell: 43318 = 18 A% EE childE 2
4
basetable: 7}8F AR Eﬂ O}ﬂ
nDim  : Abd ElolEe] Y A
CHSchema: 748 A% = 1”}
D: AAstele Ad A4S Eglg 9 W3
Qutput

HTree: parentCello] 924 7Ad AH ¢
Variables

currCell: HTreed] 4&¢ AAFHLE &4
Begin
01: Construct HTree //parentCell¥] 8% &= DAY

ol "r I BEiy
//CHSchemas 238t /i AF E8 A4

02 currCell = HTreenext
03: if D = nDim then
04: while currCell 1= NULL

05: ComputeAgg(currCell)

06: currCell = HTree.next

07: end while

08 else

09: while currCell != NULL

10: if currCell.label = ALL then

11: ProcessALL{currCell, D+1)

12: else

13: currCell.child = CreateMidH Tree(currCell,

basetable, nDim, CHSchema, D+1)
14: end if
15: currCell =
16: end while
17: end if
18! return HTree
End

HTree.next

Al ge] Bost ojE g
oh;}

A 01~02% glel A =o' ALL 4& X3
st T Y Aol EAE BS F AL %%z&
childg 2tAl HEZ o1& F/4AZY 184 &8
75 065 2l ==ue) 'ALL 48 A v
= A A9 childE BEAA CALL A9 &9 Ad
AZF EEE A3t MergeHTree 848 &5
th ool ¥nEF 49 Zrh

dgoz FojA= JldE AF EY destol] srcE
Wekshs Gibs I8, 9l &8s 28

2 30 Vg

4

Algorithm ProcessALL(allCell, D)
Input
aliCell: 78+ At gl ol E
D0 aliCell®) childe] 928 A2 A% Eg9 2
o WE
Variables
sibCell: afiCelil o] HA] AEL A7 02 &M
tempH Tree: allCell2] A2 Erjol] thsl Q1A }011:1

Begin
01 If allCell.sib.sib = allCell then
//sibe A 4L 7lgl9)= L9E
02:  allCell.child = allCell.sib.child
03: else
0d:  sibCell = allCell.sib
05: while sibCell != allCell
06: MergeHTree(tempHTree, sibCell.child, D)
07: sibCell = sibCell.sib
08 end while
09 allCell.child = tempHTree
10: end if
End

g w gEksiop ah] Wil 20, 239 el
MergeHTree &8 A 52307 "t g w4
2 Ao g AS 2 Bdeke e 07 @
Ao A g m=9] AEF} ALL Aol childz A%

%1741 FEE FA7] 918 AGG_FUNCTIONS &

3t ol gA @& ALY o AHEste JAT
T8 ZEF Aoy 1 dEw MINO, MAX,
SUMO, COUNTO, AVGO) 5°] itk
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Algorithm MergeHTree(dest, src, nDim, D)

Input
dest: Wgtd Ez AAE M
sre: BgEtEE dide] He Jid AE B
nDim: AHd Blo] &9 Ad A4

D dest% srco] Y HE
Variables
currSrcCell: sre9] Q&€ iy g4

Begin
01: if dest is empty then
02:  copy all of src to dest
J/EE ALL A9 child g8 NULLE A&
03: else if D = nDim then
04:  currSrcCell = src.next
05:  while currSrcCell '= NULL
06 if currSrcCell is in dest then
o7: dest.rddt.child '= AGG_FUNCTION
(dest.rddt.child, currSrcCell.child)
08: else

09: dest.insert{currSrcCell)
10: end if

11 currSrcCell = src.next
12¢  end while

13! else

14:  currSrceCell = src.next
150 while currSreCell = NULL

16: if currSrcCelllabel = ALL then
17 ProcessALL(dest.currALL, D+1)
18 else if currSreCell is in dest then
19: if dest.currALL.child = NULL then
/A AR HEelez A2
/e AF Ee dg 8%
20: MergeH Tree(tempHTree, dest.rddt.child,
nDim, D+1)
21 dest.rddt.child ‘=tempHTree
22 end if
23 MergeHTree(dest.rddt.child, currSrcCell.
child, nDim, D+1)
24: else
25 dest.insert{currSrcCell)
26: end if
27 currSrcCell = src.next
28:  end while
290 end if
End

A A4 g A Ert Har, 2o &
% vehdie D lo] #rh

7 doje] Fele 3 Aol diE A 29
Fd dolr ol AH, AREAbE 2 Al s

Algorithm RtrvHTree(HTree, query, D, nDim)
Input

HTree: 74 tiitedl /g Alg Eg

query: Zt x-glol tigk AZH 2 &4 # e

| o; oggi] 52_%}

D: HTreeol 833 2149

nDim : AMBE B A9l A Aol A%
Output

answer: queryel thgh 23 JA gk

Begin

01: idCell = {queryol] W3] AHAE HTreel) slile} 4)

02 if D = nDim then

03: if 1dCell is in leaf node then answer :=
idCell.child

04:  else answer = idCell.child. ALL.child

050 end if

06: return answer

07 else
08:  if idCell is in leaf node then
09: return RtrvHTree(idCell.child, query, D+1,

nbim)
10:  else return RtrvHTree(idCell.child. ALL.child,
query, D+1, nDim)

11 end if

12 end if

End
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7 A B Ao s} A3 AF7HA R-tree
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