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Cache Associativity on the Performance of Database Systems:Problems,and Optimization Strategies
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Abstract In this paper,we studied the impact of cache associativity on the performance of database systems,and pre-
sented a new optimization technique, which can reduce the cache conflict miss during the data access significantly.
This technique is very simple,and requires only a trivial modification on current database systems. We have already
tmplemented this technique in Postgres, MySQL, two famous open-source database systems,and also CoreBase,a

database system developed by ourselves. Experiment results have shown that,the query performance of all above sys-

tems were improved greatly.
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Cob  HBHEARAE p(P)=[{x(C1),n(C), =, n(Cx}H /
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2 [EIEERIIEH

2.1 BFFH

REXRERE—ATFRRBRRN I - IMEENRE
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miss), THHFIFHILARFFHEDA<EL .

EEBFP = {C0,CihCo}, B K =1, Hn(C)= =
(CO=U,, P BEVRAFER Co, CHERHERFA U,
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%, g viE CoHRREERFRMG T, A\TFRRAFFH.
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RAFREREF, BEMNREERTE TR X — .

WMREEH G CRHFI R AW RER S, N EAF AR
AERE BREREATHRBEEBRTURSRFFHE
ERBEE BREXBENHINEARERAAFRORDEA
Ea kR, ANERERETERER BB RSHEIFRE
FHRERRATRMIXRBEEGERMLTI~8Z ) M
R T, R AREEIIRZ A GRE KX FREEH K
BRGTEIR —RFAK PIFRN, RERBEEHTEHBFEASE
VR FSH U TR RAESRX— K.
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LR 2 (ﬁﬂ@l(a)L)‘ﬁ%ﬁiiﬁi%%fﬁyﬁ%ﬁﬁ%*ﬁ%iﬂi
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AR, B S BLA T EANELETREE.
ERRERAAERYFENAARS THEEN SRR AE,
REB, ATERHEEFR LI HRIEFETEYIS
FRBE ICREBRIIAEBAZRE A OB T E R
K. AIER/EK,

MFRSITE.B -Tree EXBHBEERAITXRAN
FERIIER B -Tree EHENTRIITHAELETFHE MR
B ZBEN AT R, R S E T
NHEAZEN. CAEERTUERRIASR. —BREFK
HESIMARTERGOELIG); L FEFE ST THE
FUREMBEA R AR ERS O G HErENARE
RERERSITAMNKRE HKARSIRX. —EFFEF T
EX I EORSIFHEHETER RO BTLIETTE
KERURSINKERKRS, THORFIMNORENKZE
ABRARMEEEL () XA B AT It 8K LB d
TR B RE W, H T LA B 15 3F RFF (loop un-
rolling)M I R 3T EH M BHT R T = o ER R
AR, ZHESEAEERO YRR hEFHEER Bt
BT RS T E P EALEFENRERKEAFHRSIBREK.
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Bl NE&EHrEHE

2.3 FARESHERERIRAD

REL BN R BEERRFHAEREM TR DN
REMHPOREERTH T RETORERS 2R —f#Hh
X GEFRHRERE S B EOERPERE P B E EHF
B X R R ES BRI EFENREFRA.

W HEMEETPRE-FRENFERE,TLERF P
FEFEY H (W RBBZEFN— MR EFF L ZFFIRE P
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2 MTHRATA.MRBESANAFREATIRESHEFAN, AFRFTHEFEN . UNEFFARXERRR T RENRTLE. 2
FHARRE AN RN SRR T FRETA, 8 TEHBINAFRETIERRN A ARRSAFRHAELX.,

‘80.


http://www.cqvip.com

BFFES,CHE Pr. i FHAXSRE Y EHERE, B
BHREFENHRERERERREE M EFNHR.RET
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BREHENIENM » T + SHBHEAFG IYE),
MHEX—FUHHFTEFRFANBERBARSCHARFLR
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MEHEFIHEORE B ENFOTE GERT
EDRRBME, U ERRAERELR LR FEREERSE
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4 fEEEWR
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EHE XTI AL HE A XS CoreBase ¥ RE St . i

B EE I & R Bt R220S,i%F & 88 % 4 1GH:z 8§ CPU,
B UK, 4,32 L2 R FE M 2Gh B FE, B EE % X A Redhat
Linux 7.1, TE KB R E H4Kb.

T EmRT

DEFEEFEEXEZRREF=ZNEHE. Halh
=c0:

create table R (al integer primary key,

a2 integer,
a3 varchar(100))

DFEE—BIEFHABAZTIR P EEFICFRP alBH key
WOFFEE AT i< .

insert into R(al)values(key)

DEEHLER —HE E K B (10000004-) By 428, M E1~4
{8 key, B ZS|#E R hzrk a 18918 4 key 849385, FB EZ
WBFR 2E. BT H key AT OISR B 2 1A, LMRIE L
RERSE—EREMNT.

select a2 from R where al = key

BREXEFERN LRAERTRYHESICFREB %
F, HPIE R B £100~1000005% 2 [8] 254k K 4T H %2
W B BT, S BT RN AR 3R ET
LR

2
®
F=y
2
"R
0 1 A ' 'y
0 20000 40000 60000 80000 100000

ER%A

A3 EENNERELE

MRXERRY. LERYMB L UhNF15000%) B, BEF
SHBMRT RENETEFTHE BHRUENERETHEET
BREFHBRFFATMESHERTER TRAANHEE
(EBHE50%~150%) ; L FHER AN . A TFEEAEFR
MERNRERMPAERARKENTETE HHFEEY
BB ERE KPR UENELANERERRIWHNER
GRS % ~25%  HHEICRY BN N EFBRETEE.

RIOANEXET BWEE AT BRERBHEETE
A4 Postgres M1 MySQL AN B, AEEX K E L $
fEAETRE R AP MySQL B HEFHERS
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PRUER) NSM BS H R, B FEH RHR . REEHREE
ST LR E G R TFHERT 10 ~15% rHRILE
i) R4 (4E CoreBase) EHITH EEM(E TR R %
BREE HFERESNHEROEAREENRE.

HRE FANHRERBERELERAT REXTIE
ERAHEARANEERW SRR T ETE
Hyep, SR A K BTG B REFF AR, AL Bt SR T
— AR ZBEALRTR . HEHFRKERI N HEL
FEEFRERFEIG T IRFHLATR

BT RO TEBETET —RE N R R R R
(7 TPC-C F) e H M B AR BUIEE RGN EEHEREY
ot ; R B R AT KRR S K E Ry A HERE R B, FF 5
R B R TSR
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