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Abstract There have been an emerging interests in the importance of database tuning techniques
under modern database environments in which very large-scale data should be managed. In particular,
database performance parameters should be tuned to reflect system loads appropriately. This paper
presents two parameter tuning strategies, namely throughput-based and response-time-based, which
tune each performance parameter accordingly. The proposed techniques are applied to two commercial
database systems in the TPC-W benchmark to see the effectiveness of those methods. The results

373

show that they can help improve system performance considerably.
Key words : database system tuning, parameter tuning, TPC-W
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IEAT o Y PGA_AGGREGATE_TARGET 1.0612 + 612
SHARED_POOL_SIZE 1.0853 + 853
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A9 ARE E4sd, “DB_CACHE_SIZE” 1A=
27 AZF 60, 702, 902, 105%, 1152 SollA, “PGA_
AGGREGATE” &&= &3 At 603, 70%, 90%, 95
B 1058 E9lA, “SHARED_POOL_SIZE” QA=
A Az 708, 758, 908, 958, 1068 T A
A Fd Ao HLHU A AR FH HHY
e Z7 o3t <zt WAE Mg FF AT
2108714 “DB_.CACHE SIZE" <Ah= 118, “PGA_AGG-
REGATE_TARGET” <I#= 134, “SHARED_POOL_
SIZE” izke 13Welth ¥ WA 2Ad) 9jgie AXTE
HAY 3$Le 24 A% 155874 “DB_CACHE
SIZE” A= 5%, “PGA_AGGREGATE_TARGET”
91z} 3¥, “SHARED_POOL_SIZE" QA 3ol
A WAz 93t Ayt WAE ee X A
7 2058712 “DB_CACHE_SIZE” 97h= 49, “PGA_
AGGREGATE_TARGET” <IA= 69, “SHARED.
POOL_SIZE” 1A= 6¥eltt.

“DB_CACHE_SIZE” A= &3 A7 11587 135
2o Ay #AE iy 8 AR 271E AR
32MBH F718IEa, olF &2 12083 140804 A
glgko] ZF718UE. “PGA_AGGREGATE_TARGET”
AAE FA A7 15087 16584 g go] gas
o] 2z} A7|E 24MB F7F8IA L, ol F 15583 170+
oA Azl Z7FEATE “SHARED_POOL_SIZE”
ARE ZF A7 17587 200844 AF oo
912} =718 32MB 27159, ©)F 180%-3} 2050
A Azl #Fol F7tE et

2% 490, EB 607)(60)7H K= Alzdle] gt #
&b wulsly e xRty Rdo] #AEA gdgkon
A" Balyt Zrksbe EB 7571(65%) olelME A
T A9 B4 A7) otk EF A% AR WA
o 9% Feol A% fae &4 A 1208 Ay
A “NO_CHANGE"®] Z@i=s} 7+ A% ixte] =
o] 7HFe] &3 Az SEAAY aHziARg W
S E3 A & ok

e

2 o M

N

E

“DB_CACHE_SIZE” <Slxb= ®¥ 7jAe ZA7|E 4
At Ao EB /49 F7h ot AAEs AS
7t Fo1ete o A% Axk AAF =] WAl BF
Aol S FE Aoz Helth “PGA_AGGRE-
GATE_TARGET” zl= AE, #A 2A T AR
£ o] A3l Aod g viE =Zv)E AR
Aoz EB M7t 5718 wHit @3 olol = o
nglel Z7)7t EU18le s s <Ak AAg =27
WAool As Wi =S Fv oz wddEot
“SHARED_POOL_SIZE” A= Zf AAM, WA ==
A&, Aol sy Tl AHEEE Ry g0 EB A
o] Z7ld ©E o g A9 m Fol dAsid &
o & Wag d9e] Yasirg o A% dxtel A7)
W7ol A% &S 7HAx itk

Zt &3 AAA Lt § dsAgol
SN A xI3AW, S T SHALE
B ElA F4dE& FdA7e ¥ AEaEE2 “Buy Con-
firm"# “Order Display”’eltt. 1@ 55 “DB_CACHE_
SIZE” QAo H3led “Buy Confirm”# “Order Dis-
play’9] $9A1zt W3s 299 “Buy Confirm” &
A A7 R olF 1%~57% AX, “Order Display’+
23 AIZE 60% ©)1F 2%~120% AT SHANME 2T
39tk “Buy Confirm"e &4 Al 358, 708A,
“Order Display”2 &3 A7t 60%, 708004 Azt
A 23t Azke] =77 44 32MB S7SHH L
o, o|F ZA AZtol|A 9] Z4zte] FHEHAITE AT AT
ol A3ttt

2 ARAEE o9 FAMRE SHAIZE WIE Holn
Atk “PGA_AGGREGATE_TARGET” <QIxte] 7%,
“Buy Confirm”& 5%~200% XX, “Order Display”2
5%~24% Ax $BANE Z2HJPTh “SHARED_
POOL_SIZE” <1Ate] 7%, “Buy Confirm"& 14%~
180% A%, “Order Display”& 26%~216% A= A3
H s A7E =7y

ANz® X9 A 7AA A AAES AAE F 7HA

L

§ 20 35 50 65 80 95 110 125 140 155 170 185 200 215
53 AZHE)

-+ NO_CHANGE - DB_CACHE_SEZE -+-PGA_AGGREGATE_TARGET e SHARED_POOL_SIZE

29 4 A BJoh el o3 A ulg 9

O 4N WA GO @ N D ®

5 20 35 50 65 80 95 110 125 140 155 170 185 200 215
25 AZHE)

[+~ Buy Confirm = Order Display |

a9 5 SHAL By el oF SR g
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T4 AFE 53 Ale" Ay i T V4
3tk 4% A WAE 53 A"y BF e A
3= A, 9Y A 9y HANE AR Aol
ohJgl oF 4% UAAE ERFoE WRse Ao B
o} dutgojr), weElN B =FdAMe tF A% A&
HAL 53 F9 A dist 712 AF GAZ F A
T AAEY 9d 4% Bt ARE olLdIe oF
A% Ao WAL AEsF o)F 3 8% T 9
23 golugich

4= S A% AA WA 4% 49 2BE B
¢ith. EB 7ol wE 2 A5 A5 Ve YT
EB 7oA 38 4d 4% A 93¢ 58 74
AgolA AEHRA HF AR 2712 2R AY. 4
£ 59, EB 1571 we] WIPS #& ZA33ux @
o A Bt “o“%’-‘?]‘ 157 &3 oA 234 371
A s AR =Z7] F “DB_CACHE_SIZE'& 32MB,
“PGA_AGGREGATE_TARGET"2 24MB, “SHARED_
POOL_SIZE"& 32MBZ 74z M33t¢ich. EB7} 12074
B & Asde A 4% AR JA 270171 49
g Al 2is 838 2 de) EB AS
£ 1207474 29 Aotete] APE FH3Ah

S$HFAE 2HsE 4 J3FALL “Best Sellers”,
“Buy Confirm”, “Order Display”, “Shopping Cart” &
ojt}, “NO_CHANGE"9] A 7 WIPS & 4.42¢]
3, A&F Hrp P AM HT WIPS e 4.939]
3, /A 7 HHel AA Pg WIPS 3 504
olctk. o]2M NF ol PYFA FHAIRT B YL
“NO_CHANGE” Bt} Z}2} 11.5%, 14% A5 T3EHA
o},
AH2)F Bt Yo A% AA Fd AFHE JL3o
A% dAE Fdshe A U 6%~14% A= AH¥
ol HoloH, FEAT B e e A4 74
AL FHL3Y Q5 IAE Fddhe BArde 6%~

15% B= % o] HA.

AF7AY AF AFHZ vjFojRel B =FA Al
Aldle gd A% 9x9 5492 9% §9 A 3
A%E ¢ F UNen, @d 4% AR FYLERE
QolA AE AF AAY @ZIE ALY OdF A%
AAE HRAY HS 2" JeL 115%~14% A=
F4ME 4 iAok

3.2 A|lAH Y9 g3 ¥ By

ANz" Y 48 AA-BAY dolehols AlxH
old, t}¥ UltraSparc ZE2AIA, SunOS 5894 &
3tk Al2d Yol Uig 43 o Zo] IAPIA
o AA, 45 A E3 B A vied A=
XolAe e AA A3 way vdriAE s5Eot 5
gk EA, 5719 EBERE At 158v)t) A)
2% EBE 5714 F7489dh AlA, A A8 A7k
BEez {9t &, Al2" Yo o3 A¥e 579
EBE ulglo 2 Hd¥& AFA3 158wt EB7} 5714
Z718l1, 608 A Fol= EB AF7F 257471 €@
A% A ¥R Bde 5Eu Fsle, 3 149 45
AR WA weE FYP3A Ak

ANz=" YN AY didez HdFE He dAe
“NUM_DATA_BUFFERS”, “SR_BUFFERS", “LOCK_
ESCALATION"¢|t}. “NUM_DATA_BUFFERS” 4%
dARE F wiEed AAHE dHojer He AFE HAl
8lal, “SR_BUFFERS” A% <UAl= 3d =zxoz &
2E e ¥ AFE BA%k “LOCK_ESCALATION”
A% Al A2®lx #F(instance lock)e] ;2 &
Fog dAse Hu FF A5E HAP

ANad YN ZF AT AL AR ang dFse
APe gy 7 2" X9 A9y FIsy, 4
¥ dzye B 59 9 doh “NUM_DATA_BUF-
FERS"Y 7|18 Z71(Piir)E 10,000 #H0]A(80MB),
o A (Pua)E 200000 SolA(1.6GB)olth. “SR_

E49% 4% A3 W3 98 45 39

EB NO_CHANGE P1 | /1 P3 Xﬁj}aﬁ‘f‘ﬁ P1 P2 P3 ;g :?Hj;é
(WIPS) (MB) (MB) (MB) (WIPS) (MB) (MB) (MB) (WIPS)
15 1.97 32 24 32 1.97 32 24 32 197
30 381 32 24 32 3.80 32 24 32 3.80
45 411 32 24 32 5.12 96 9% 64 5.22
60 5.27 64 43 32 548 192 168 160 5.78
75 5.22 92 72 96 5.79 256 240 256 5.81
90 5.00 128 96 128 501 352 312 352 6.46
105 4.98 192 144 192 5.68 448 384 448 5.65
120 501 224 192 224 5.68 544 456 544 5.62

P1: DB_CACHE_SIZE, P2: PGA_AGGREGATE_TARGET, P3: SHARED_POOL_SIZE
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H 5 A2" Yo A% AR WA A7)

- 50 % 100 % 200 %
A% A#~
¥73 327 g wg W3 =27 A g W7 A7) A2 dlg
NUM_DATA_BUFFERS 5,000 #o}=x} 1.04 10,000 #fo]=A] 1 20,000 o] =] 097
SR_BUFFERS 8 #Holx 0.94 16 #o]A 1 32 #Holx 0.99
LOCK_ESCALATION 50,000 0.99 100,000 1 200,000 0.99
¥ 6 Al=F Y9 49 FAx
7t iy A5 A LERES %
NO_CHANGE Z A% A 25 2 1 0
NUM_DATA_BUFFERS 1.0563 + 563
e Pt vy SR_BUFFERS 1.0536 + 536
LOCK_ESCALATION 1.0233 + 233
NUM_DATA_BUFFERS 1.1182 + 11.82
SGAIE Hrh oy SR_BUFFERS 1.0572 + 572
LOCK_ESCALATION 1.0478 + 478

BUFFERS"$} 71% A7/(pimn)E 16 #°]A(128KB), 3
AN Pux)E . 500 FO]R(4MB)elth  “LOCK_
ESCALATION"9| 7|18 ZZ|(Pwmr)e 100,000012 Hdi
2zl g AR gick A HEL A2" XAM9
A g BYF oulE JiAnh A Hlge] 713
E2 WA A7 AF WA ZOUPn)E AR Y,
“NUM_DATA_BUFFERS"& 5,000 #°]x(40MB), “SR_
BUFFERS"E 16 Ho|=|(128KB), “LOCK_ ESCALA-
TION"-& 100,0000]t}.

¥ 62 A2" Yo A% AR =) WA uig
Ag ARE HA A2® YE 72 s gol ws)
9 He A WAL FRFo=M F 2%~11%
A% Q5o FIHAG

O¥ 6 AHIF wHrl gL FEF 4 Az
A7) wlge] WRE BT 3 A3 0RANE AT
AAE WAL 5§ Fdo] BASRA gken A
ol gt 2= 7t ex W9 WA “NO_CHANGE”
9 ozt FAIT BE~60E7AE A A F
4 Aol 28l Aol “NO_CHANGE BT} Z7}st
Houol 608 o]FdE “LOCK_ESCALATION” <217}
o A% A% AR WA % FgolzE BFEa @
= @9 WA “NO_CHANGE” R} thk e Ag
HE&E BT

43 AHAES EAshd, “NUM_DATA_BUFFERS”
Szl 23 A 408, 508, 65%, 708lA, “SR_
BUFFERS” A= &4 N 15%, 508, 65%, 70%
oA, “LOCK_ ESCALATION” Qxph= &4 A7t 30
B, 60, 65%, T08NA Aol naHo A A
9 Aol HLHAUTE As A Fd dko A W

Az ot AAt WAEE Hee “NUM_
DATA_BUFFERS” 9} A$ 23 A 40%,

5 10 15 20 25 30 35 40 45 50 55 60 65 70 5
&3 AZHE)
~+~NO_CHANGE -~ NUM_DATA_BUFFERS —SR_BUFFERS —- LOCK_ESCALATION

ad 6 AT By W 43 A HE WE

“SR_BUFFERS” <xl8] ZA$ole &3 &,
“LOCK_ESCALATION” 1#t9] ZA$oe &3 Al
3089 Asgden, 1 99 AF Ax HAL 4F
2 B Ao ¥ WA o] HEHAE “NUM_
DATA_BUFFERS” abe &4 A7t 4083 5089
A HLE i) Y3k A 2718 42 5,000
o)XY ZFvlstga, olF ztzt 458, s5EA A2 o)
2719 9ek. “SR_BUFFERS” ¢Ae &34 A3t 5089
A AEFe] o] Qxl :=V|E 168 9]A F7HEHA
31, ol 55EeIA A Fe] FriEReH, “LOCK_
ESCALATION” ab= &3 AIZF 308 A4 =27)71
200,0002.2 wWARso] 5587A AN&HoZ AT Fo)
Z7HE Ao

a9 6914 EB 10G0#)7HAE Al=do g #
37} vinlsle A% dxbel Fdol SAEA wtoen,
X2g R F748kE EB 1570(35%) oldelMdE 4
5 A 54 A5t gelxm, w3 54 A B
Al “NO_CHANGE” zi#j=ole] 7hze] &3 Azl
5844 “NO_CHANGE® zai=ote] 7HZHrl Y&
& 53 Fdol A% A% 598 9T 5 AUk

“NUM_DATA_BUFFERS" ¢la}e dleolgl #Wm 7
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© Aoz ZviHe EBviet @9doob st wHe
a7zt 7k =0l 3388 Wy =27 3L 4%
gl =S Aoz wWoEY  “LOCK_
ESCALATION” QIAte Q2€2e] Fge| g
Fo2 wAHE U IAF AFE A4z A= F
7tsl= EB Al W ZFe el He Agrt &
7hka, o2 QlE A2Ex FAFojA FEx FFom
W7ol a3t ARE FU8H Hol T s AR
A0 A% ol 9FE F1 Sle Ao wY,
Z &4 NN g £ T ¥ 43380
A A 2ASA, M =L $HATLE
uHEA FYe FEAYE ¥ BEFEL “Best
Sellers”2} “Buy Confirm”oltk. 2@ 7& “NUM_
DATA_BUFFERS” <lzlo) st §] 4534 “Best
Sellers”$} “Buy Confirm”¢] $@AIL W3S Hwt)
“NUM_DATA_BUFFERS” A9 7%, “Best Sel-
lers”9] @A RE 3 AZIA A 1%0A
Hd} ¢ 490% A% 2F33Poem, “Buy Confirm”9} £
BAZRE 23 A 458 o)F oF 9% ~200% AT &
Ak 7 9] BEALY SFA ] AF Az 29
3ld, “NUM_DATA_BUFFERS” <& 50008014
A 777} Z71Ech “Best Sellers’e &3 A7t 58,
208, 502904, “Buy Confirm”& &3 A7t 30844
S2AT ARE 293t AR =Z71E 2 5000
oA F7HAATE olF Zizte] A AN E S8
7bo] g4 ZAadFen, “Buy Confirm”2 &% Al
35%, 4084 SHAIZo) AF A2 ol Tk
o2 JAET ol% A S'AIZ WHE Roln
ek “SR_BUFFERS” <A ¢, “Best Sellers”<]
LA L 27%~880% Ax ZHFPLouv, “Buy Con-
firm”¢] J/AIZHE 10%~7%0% I 2HPch “LOCK-
ESCALATION” 1412} 7%, “Best Sellers”®] §HA|

P
T=

®79% 4%

ARA I =R dojeiuol A 31 A A 4 (20048

BT (=)

5 10 15 20 25 30 35 40 45 50 55 80 65 70 75
&% AZHE)

. Best Seilers -~ Buy Confirm

38 7 SHAZ Brt el of§ Az st

7He 3%~895% AE $BANL 2w, “Buy
Confirm”¢] €9Ate oF 55%~780% AT

Al2g Yo Al 7HR) A AAES AAE F A
Fd AFE B3 Alz®l Ae Wi 474 Jd3kn
Atk A=® YE AlA" XdA9 2ol tFE A% <)
A EFHoE WHse ALY 4% IS I
H7) 98 ¢4 A¥g E3 doiX A% Azl =27
£ FH&3ld, EB /42 TPC-W 43S s34t
Ay WYe A2 XolMe A3 WY Stk ®
7& A¥ ZAE HIh “NO_CHANGE™S H#
WIPS #2 1012013, Mz H7} Wil H7 WIPS
e 1184019, $HAIZE Hr He BE WIPS 3k
€ 1.180°]c}. oj2A A& Frl HH SHAIF H
7} ¥hge Zkzt “NO_CHANGE’ Rt 17%, 16% A%
= A

AZF Hrl Wi A% A 7Y AFE HE3)o
Fdde A g & 4% ARk 7EGE AMese
“NO_CHANGE"Rt} 2%~5% AL A% ol HA
o, $EAF B e AT AR Fd AL 3
43t Fsls A$odls “NO_CHANGE Rt 4%~
1% A= A% &3] F3ioh

SA AAE A8 A% 2 BY ARE mRo|Ro}
B =74 ANsle 9Y 4T QA9 Fdg 9%
54 Age Al2g YoME S ¢ 5 ddeH,
9 A% A FYoERE Ao 4% Qe 2
18 ¥4E OF A% JA WAL FYE S A

A4 AR g A% T

% A7

EB NO_CHANGE P1 P2 P3 S;i‘?;é; P1 P2 P3 gié;

(WIPS) (Fo] A (#o1A) ) (WIPS) (01 A) (#0]2)) (¢4)] (WIPS)
5 0.59 10000 32 100000 0.65 25000 16 300000 0.61
10 0.82 10000 32 200000 0.90 40000 64 600000 0.82
15 0.95 15000 32 200000 1.38 55000 112 900000 1.44
20 1.37 20000 48 300000 1.54 70000 160 1200000 154
25 1.32 35000 96 600000 1.49 85000 208 1500000 1.49

P1: NUM_BUFFERS, P2: SR_BUFFERS, P3: LOCK_ESCALATION
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