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Radix Cluster Join Optimization Based on Shared Cache
Chip Multi- processor

DENG Ya dan, JING Ning, XIONG Wei, WU Qi+ yun
( College of Electronic Science and Engineering, National Uriiv. of Defense Techmlogy, Changsha 410073, China)

Abstract: Based on Chip Mult+ Processor( C(MP), this paper presents optimization of cluster join in Radix Join algorithm. In order
to solve the problem of serious cache may miss during the multithreaded cluster join execution, and to mprove the performance of cache
access, we adopt preload thread to read the clusters whose thread will access from memory to L2 Cache. Furthemmore, based on the cost
model of cluster join execution, the framework of cluster join execution and various thread parameters have been optimized. In the exper-
iments, we implemert the algorihm in EaseDB. The results show that cluster join peformance & improved.
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Tab. 1  Common symbol
c Cache (bytes) L,R ,L.size, L.tuple
B Cache Line ( bytes) HitCost L2-Cache ( Cydes)
N MissCost L2-Cache ( Cydes)
ClusterSize ( bytes) ComputeC ost (Cydles)
liemSize (bytes) CJTNum
2.1 Radix Join
p
Radix Join P H(H= HH,- ) ( Hash
), L2-Cache , Cache
P
Thrashing P , , Hash D (D= Y.D;)
=T
Hpr= 20”
(NLJ) Hash :
1 ClusterSet ( ) ClusterSet= ( CL,, (L, --, CL,),
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Fig. 1

Multithreaded cluster join framework
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L.2-Cache WorkSet ~ Work-—
Set :
3 WorkSet ( ) WakSet= ( Dataltem, ItemNum, PreloadNum) , Dataltem
WorkS et , Dataltem= ( ClusterPairld, Status) , ClusterPairld — Status
ClusterP airSet ltemNum WorkSet
, PreloadNum WarkSet
WarkSet s , WorkSet R
Uuster PairS et ClusterJoinThreadFun
Algorithm 1 ClusterJoinThreadFun
Input: ClusterPainSet, Start, End, ClusterSetl., ClusterSetR, WorkSet
Output: TuplelDSet
BEGIN
1.i= 0;j= 0; CPS= ClusterPairSet;
2.L= ClusterSetL; R= ClusterSetR; Status= UnPreload;
3. For i= 0 to WorkSet. [temNum~— 1
4. put (CPY[ Start+ i] , Status) to WorkSet. Dataltem[ i] ;
5. PreloadPos= Start+ Workset. kemNum;
6. WSPos= 0; PLPos= Start+ WorkSet. ItemNum;
7. For j= Start to End
8. If (PreloadPos< = End)
9. PreloadPos= PuDataloWS(PLPos, CPS, WorkSet) ;
10. Nested Loop Join L[ CPS[ j]. 1] and R[ CPS[j].r];
11. add tuple ID result to TupleIDSet;
End
ClusterJomThreadFun ClusterPaurSet| Start |  ClusterPairSet | End |
, WorkSet s NL] , PutDataToWs WorkSet .
PreloadNum ID WorkSet WorkSet . Datal -
em| 0] , WorkSet. Dataltem | i]. Status Preloaded , ClusterP airSet | PreloadPos]
WarkSet . Dataltem| i], WorkSet . PreloadNum Dataltem ,
WSPos PuDataTo WS s WarkSet . Dataltem | WSPos | ,
WorkSet . Dataltem| WSPos|  WorkSet. Dataltem| WorkSet . ItemNum ] WarkSet . PreloadNum
Dataltem, WakSet . Dataltem|[ 0]  WorkSet. Dataltem | PreloadPos— 1]
s WorkSet . Dataltem WorkSet
, Preload WaorkSet
[ 7] ( Prefeich ) ,
[7] L2 Cache , L
ClusterSet= ( CL,, CL, -+, CL,,) P, tenp=* ((int* )p),
p B Cache Cache Line (L;, rcL;.
size/ B 4 s CLi 1.2- Cache WorkSet ,
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WorkSet . PreloadNum ID

B

WorkSet



, Cache Radx 71

2.2.2 ZBAERE FEERNER

NLJ Cache s
, Cache ,
JTCost = WLusterSize| ltemSize ) *W RClusterSize/ ltemSize) * ( HitCost+ ComputeCost) (1)
, Cache s
PICost= (T LClusterSize/ B4+ T RClusterSize/ B 4)* ( MissCosi+ 1) (2)
TimeRatio
TimeRatio= JTCost/ PTCost (3)
2.2.3 A TARMABEA ZARALR & F BRITRER KA
TimeRatio N
(Algorithm1 WorkSet
), , N=2
, 4 ,  JINun= 1, PINun= 1 N>?2
JINun 2PINun  JTNum+ PTNum= N (4)
3 s Cache s
TimeRatio , , WorkSet
TimeRatio/ JTNum , PTNum , Tt
meRatio* PTNum/ JTN um ,
TimeRatio® PTNum/ JTNum 21 (5)
3 , TimeRatio
(1) TimeRatio< 1 (5) PINun> JINum, 3 ,
Cache , (4 (5),
TimeRatio= 0.9, N = 4, JTNum= 2, PTNum= 2
(2) TimeRatio ,N TimeRatio= 9, N = 4, (4) (5, JTNum= 3,
PTNum= 1
(3)N , TimeRatio SN, TimeRatio= 5,N= 8, JINum
=6, PINun= 2 , JTNum PTNum JTNum= 5, PTNum= 3
(4) (5, JTNum TimeRatio> N Preload
N-1 , JINun= N- 1, PTNum= 1
WorkSet. PreloadNum , (5) WorkSet. Preload-
Num = PTimeRatio* PTNum/ JTN um/
2.2.4 WorkSet 1% E £ AL
, ) (10~
100ms) , L.2- Cache L2 Cache
WorkSet . ItemNum s
Cache JINum  WorkSet TotalDataSize= JTNum*® WorkSet. ItemNum* B*
I QusterPairSize/ B 4 2 , WorkSet . ItemNum s

L.2- Cache ,  TodDataSze< Ratio* C( Ratio< 1),
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R WorkSet s L2 Cache
TotalDataSize L2-Cache s Cache Ratio 2

3.1
Cache , Cache 3MB  4MB
EaseDB''" | ,
[12] , , DaaSet' =
(L. twple, R. tuple) = { a(5.26e+ 10°,7.0e+ 107), b( L 17e+ 10°, L. 4e+ 10°), ¢(1.87e+ 10°,2 8e+ 10%),
d(4.0e+ 10°,5. 6e+ 10°), (7. 43e+ 10°, 1. 12e+ 10)}, i= 1, ..., 5, [temSize= 8B
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