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: (online analytical processing, OLAP) ,
SQL (structured query language) , OLAP
) MuSA (sort-based aggregation with multi-table join).
, MJoin ,
;OLAP(online analytical processing) ; ; ;
: TP311 A
OLAP(online analytical processing) ,OLAP
1, OLAP , :
OLAP .
MOLAP(multi-dimensional OLAP) ROLAP(relational OLAP) OLAP
.ROLAP , ROLAP
: [ 3 OLAP(ROLAP)
, OLAP . ,
14 3, OLAP :
——MuSA (sort-based aggregation with multi-table join).
MuSA ' MJoin(®
. MuSA )
* : 2000-04-04; : 2000-07-26
973 (G1998030414)
(972 ), , . ) ,OLAP, (1967 ),
WWW ; (1947 ),
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1 MuSA
11
: Sales(Timel D,Regionl D,Productl D,SaleNum,income)
DimTime(Timel D,year,month ,day)
DimRegion(RegionlD,area,province,city)
DimProduct(Productl D,type,ProductName,price)
, Sales 3 DimTime,DimRegion,DimProduct
, Timel D,Regionl D,ProductI D, Sales ,
) OLAP
. QL:
SELECT year,area,type,sum(SaleNum),sum(income)
FROM DimTime,DimRegion,DimProduct,Sales
WHERE DimTime.Timel D=Sales.TimelD AND
DimRegion.RegionlD=Sales.RegionID AND
DimProduct.Productl D=Sales.Product| D
GROUPBY year,area,type
Q1
) OLAP
12 MuSA
Hash i, MuSA
: ; , (6]
MJoin , J
DimTime )
DimTime year k , . 1.
Tablel Group number of DimTime
1 DimTime
Year Group No.
1997 0
1998 1
1999 2
, DimTime
Group No., 1 . , DimTime Year Groupsyear,
Groupsyear GroupsBityea
GroupsM asKyear- DimTime , 3 Groupsyex=3,GroupsBitye,=2,GroupsMaskyex=3.

DimRegion,DimProduct DimTime
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TimelD Year Month Day TimelD Group No.
I e :
366 1998 1 1 366 1
Fig.1 Group number of every record for DimTime
1 DimTime
MuSA
1. MuSA
FT, DTy,....DTh, GA4,...,GAp, Sum(A);
ID4,...,IDp, B.
1 Q Qu-..,.Qm, Q DT, , Q DT;
( );
(2) Fori=1tom
Qi . , Groups;,GroupsBit;
GroupMask; ;
(3) While FT, R:
(3.1) Key=0;
(3.2) Fori=1tom
(@ ID; , DT, GroupNGO;;
(b) Key=Key<<GroupsBit;; /* Key GroupsBit;  */
(c) Key=Key|GroupNO;; /* | */
(3.3) Key A R(Key,A) B
(3.4 If B
Key :
4 3
©)
(5.2) R(Key,A), G(GKey,SumA), GKey=Key,
SUmA=A;
(5.2) While R(Key,A)
If Key=GKey
SUMA=SUmA+A,;
Else
Fori=mto 1
(a) GroupNO;=GKey & GroupsMask;; /* & */
(b) GKey=GKey>>GroupsBit;; /* GKey GroupsBit;  */
(c) GroupNG; , GA;;
GA4,...,.GA,, SumA ;
G(GKey,SumA), GKey=Key,SUmA=A;
End If
: : ®) 4 : :
MuSA
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, ,MUuSA

13
) MuSA . ,
, ( DimTime
Groupsyea), . ,
Q1
Groups=Groupsye™ GroupS;egion* GroupSype.
( , 100 ),
2
) MUuSA,
Q1 , Q2, :
SELECT year,city,ProductName,sum(SaleNum),sum(income)
FROM DimTime,DimRegion,DimProduct,Sales
WHERE DimTime.TimelD=Sales.TimelD AND
DimRegion.RegionlD=Sales.RegionID AND
DimProduct.Productl D=Sal es.Product| D
GROUPBY year ,city,ProductName
; Q1 :
Q2 .
MuSA  Sybase , SunSparc20(32M ),
Sybase 115
2 Q1 Q1 900, 900,MuSA
.MuSA Sybase , )
. 3 Q2 .Q2 540 000, Sales
,MuSA Sybase , ,
Table2 Theresult of experimentation for query Q1
2 Q1
Records number of salestable Response time of MuSA  (s) Response time of Sybase (s)
100 000 3.0 99.7
200 000 5.1 192.0
400 000 7.9 391.3
Sales , MuSA , Sybase
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Table3 Theresult of experimentation for query Q2

3 Q2
Records number of salestable Responsetime of MUSA  (9) Response time of Sybase (s)

100 000 45 924.2

200 000 8.0 2507.1

400 000 16.3 >6000

Sales , MuSA , Sybase
,MuUSA ) )
, , . SunUltra30(
128M), 2 . Q1, 3 ( MUSA
) . 900,
) MuSA , 2. ;
MuSA

z
)
£
3
c
i
>
o}
]
O 0 1 1 1

400 000 1 000 000 2 000 000 4 000 000

Records number of salestable

—o—Basc MuSA  —o—Insertingsort —2— Sort with early aggregation

, Sales , MuSA , )
Fig.2 Comparison of query Q1 based on three aggregation algorithm
2 3 Q1
3
MuSA : )
) ,MuSA
,MuSA . ' )
) ( TPC-D )
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A Novel Aggregation Algorithm for Online Analytical Processing Query
Evaluation®

JANG Xu-dong, FENG Jian-hua, ZHOU Li-zhu

(Department of Computer Science and Technology, Tsinghua University, Beijing 100084, China)
E-mail: fengjh@tsinghua.edu.cn
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Abstract: The OLAP (online analytical processing query) queries are ad-hoc, complex queries, as expressed in
SQL, these queries include multi-table join and aggregate operation. In this paper, a novel sorting based aggregation
algorithm, MuSA (sort-based aggregation with multi-table join), is given for OLAP query evaluation. In this
algorithm, by taking the characteristics of star schema into consideration, the aggregation operation is combined
with a novel multi-table join algorithm, MJoin, and the key words mapping technique is used to compress the
sorting key which can obviously speed up sorting. Further by estimating the group number of query result, the
proper sorting methods which can optimize the algorithm for different aggregation queries can be chosen. As being
illustrated by the experimental result, compared with original methods for aggregation query evaluation, the
performance of the new algorithm can be improved dramatically.

Key words: data warehouse; OLAP (online analytical processing) query; multi-table join; aggregation query; star

schema
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