Xa-tree OLAP
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R-tree[4] R+-tree[13] R*-treg[1]
TV-treg[8] X-treg[2] SS-treg[14] SR-treg[7]
R* a-tree[ 6]
. . R-tree Grid File[10]
(On Line Anadysis . :
Processing  OLAP) Bltme(;priénlc:iiiez[Q] K-D-B treg[11]
(SQL) (Range Bitm
Query) OLAP R*a-tree ap
. K-D-B tree
R*-tree
R-tree
overlap R-tree X—tri
X-tree R*-tree tree
R*-tree overlap
Xatree X-tree R*atree
X-tree
Xatree R-tree
R*a-tree R*a-tree

(On Line Anadysis
Processing OLAP)

(SQL)
OLAP
(Relational On Line Analyze Processing
ROLAP) (Multi-dimension

On Line Analyze Processing MOLAP) ROLAP
star  snowflake schema

MOLAP
(Data
Cube)[5] OLAP
(Aggregation)
(sum) (average)
(aggregate) ROLAP
R-tree

K-D-B tree Gridfile Bit-map index
R-tree  K-D-Btree Gridfile

R-tree

[2] Bit-map

update [12] R-tree
R+-tree R*-tree X-tree SStree SR-tree

R*a-tree

Guttman 1984 R-tree B-tree
(Point Access Method)
(Spatial Access Method) 21
( d n) R-tree
A B C
2.2 R-tree
B-tree (node)
(leaf node) (non-leaf node) R-tree
B-tree B-tree
R-tree
R-tree
R-tree
1 (I tuple-identifier)
(I child-identifier) |
2 M
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m m M/2 R-tree

3. 5. (force reinsert)

(Minima Bounding Range MBR) Berchtold R-tree ( 5

)
4, (root) 90%
m M

( )

5.
R-tree 2-2 2-3
X-tree supernode
‘
g
supernode

d e supernode
1 overlap
A h III overlap

B R*-tree
2. overlap
overlap-free split
m III 3. overlap-free split
entry
n supernode
C supernode
supernode
21 23 R*-tree g h
- overlap 24 X-tree
supernode g h supernode 2
(MBR) A supernode Sl
2 supernode
Minimal overlapping spilt
Lal datleqtlah o § § Lkl dh |m]n 2
_ 22R-ree R*a-tree R*-tree
R-tree count  summary
(overlap) Overlap
Overlap R-tree overlap
R-tree (MBR) (6]
overlap
R+-tree R+tree overlap (standard  deviation)
overlap (variation)
R* -t r eRetree SStree SR-tree
R*-tree
1.  R*-tree
Data cube
2. R-tree SStree  SR-tree
(m 04 (M)
R-tree
3. R*-tree
(Minimum overlap cost)
4, (topological split)
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2.3 R*-tree overlap
d
e
f
2 C
S
24  X-tree overlap
ROLAP
ROLAP
(sum) (count)
(Aggregate Query)
X-tree R*-tree
supernode
R*atree
X-tree  R*atree
Xartree
4.1 4.2 R*-tree
X-tree (query window)
root
R*-tree
overlap
X-tree  overlap
R*-tree
R*-tree
R*a-tree
overlap R*-tree
overlap
X-tree X-tree
Xatree overlap
R*a-tree

Xatree X-tree

R*-tree

4.1 Query window R*-tree overlap

R B
|
|
|

4.2 Query window X-tree

Xatree
R* a-tree 43

function RangeSum(page p, rectangle query)
sum:=0;
if pisleaf-node
for all datagry € p
if (dataery N query) # O
Sum = sum + dat8eny,
else
for al direwy € p
if direny < query
Sum = sSUm + dirgniry.SUM;
ese
if (direiry N query) # 0
sum = sum + RangeSum(direqry.SUCC,query);
return (sum)

4.3
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X-tree

Xatree GNU C++
Linux3.4 AMD K6l11-500 128Mb
RAM 2 4 6 8 10
uniform
Xatree R*atree X-tree R*tree
51 52 53
R*-tree
X-tree
overlap-free
overlap supernode
Xatree X-tree R*a-tree R*-tree
4 bytes 10
Xatree X-tree
CPU
5.1 CPU ()
Xatree| X-tree |R*a-treg| R*-tree
2 35.020 34.87 35.16 34.83
4 63.3 61 6259 6176
6 93 9194 9203 90.82
8 118.64 116.59 117] 115.63
10 | 203.71] 201.49 146.77| 144.66
52
Xatree| X-tree |R*atreg| R*-tree
2 22, 22 22, 22
4 56 56 56 56
6 120 120 123 123
8 197 197 196 196
10 120 120 289 289
5.3
Xatree| X-tree |R*a-tree| R*-tree
2 1055 1055 1055 1055
4 1447 1447 1447 1447
6 1797 1797 1797 1797
8 21720 2172 2142 2142
10 2566 2566 2567 2567

CPU CPU

CPU

51 52 R*atree  Xatree
CPU R*-tree
X-tree R*atree Xatree CPU
Xatree X-tree
R*atree R*-tree
53 54 R*atree  Xatree
R*-tree X-tree Xatree
R*a-tree
(2 4 ) Xatree Ratree
55 8 Xatree
R*atree 10 5.6

o
o 1460 -
j 129 //
—10p . ——Xa- t|r

8 Of ) —m—X-trle

6 0F— 5 R* a-|t
> 40 H R* - t|r
o
O 20

0 L e |

2 4 6 8 10
51 90% CPU
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