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Abstract A lot of companies have essentially exploited Database Management System (DBMS)
to process huge amounts of data due to emerging of the information industry. Database administrators
need the information of workload in order to maintain high performance DBMS. However, it has been
hard to identify workload due to being diversified and complicated of database application. Therefore,
the method which can automatically identify workload is required in these environments. In this paper,
we propose PCA-SVM workload classifier for identifying DBMS workloads automatically. For
achieving this, we collect workload data according to performance ratio while changing the resource
parameters. We reduce the dimension of the feature vectors existing in the workload data by Principal
Components Analysis (PCA) and classify the workload by one-against—all approach of multi-class
Support Vector Machine (SVM). We experimentally select an optimal PCA-SVM workload classifier
by adjusting kernel parameters for each kernel and error—tolerance threshold, C. Experimental results
show that the proposed PCA-SVM workload classifier reduces dimension of the feature vector by a
factor of 2/5, and its accuracy is about 7% higher than other classifiers. Moreover, the computation
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time for classification is also improved as much as 18 times compared with the one without dimen-—

sionality reduction.

Key words : Workload classification, PCA(Principal Components Analysis), Multi-class Support
Vector Machine, Database management system, Database tuning

1.M 8

AEAYG ARSellA] Agstar A& RO AT
7199 AAY A3s A3l vy T2 HAh

olo we} TR 719 dlolEuo]~ A2
8-S IG5 247 AAEa vk dHolEHo]X AlX
4 ggxoz #8357 HslA dolewolx Al2H
#eAE dolEMolA AlAH A AR & =
29 a7 AHE, ARE 54, dolEuo]: Al
9 JRE o=z 1] JA2= 542 dolEu o]
2 & Bopl| me} t2n, golguwo]x A
U ool $8& Eopt 32 F Utk gL &
FaA e dlolejulo]2 38 Eokoll wet lojEjuo]
Alzd #art fazE 548 2Esy] dEolith
w2}A OLTP, DSS, §§ A FAH Feo 3=
7F e FEE B3hE dolguo]lx~ & of
ol doleulo]lx Al2Ee] F&FHA T8-S 98 9
IR=E AFHoz EFSe At "est F3
ekt faze FRZ A3 AVle tE EF A9
s do] "asih

olgidt "oz Qs A3 AF[2AA SEle
TPC-C$ TPC-W 4% H7IE |83ty Ad¥F 1
g WA @2 15709 AFAR el dg 3=
= fo|EE 433 ¥ SVM(Support Vector Machine)
AazE BRVIE o83 YaR=E e v
ey o] e E3E dojEuo]x & RololA
o] Jazcse dig AHo] old Myt ojle} fAZE
BF Azlo] @o] 228 EAHLS 71 Q7] dE
of AdFHoz AR HEF F e AIAZ=E EF/HVI
o= 33 Agrt Hoh

B =fddAe E3E dojEHo]s & FofllA <]
Oz 282 dazs BREAE 28, e ®
F H%S T3 AFe ¥8F + A= PCA-SVM 9
AZE BRVE AL AZRE dHolE #EFE 9
A A EF vlolElol 5 Bl TPC-CI3]%
TPC-H[4]E AH&3lth. TPC-Cx =rf 4419 A #e
A 2"E AJEFo]A3k= OLTP(OnLine Transaction
Processing) #7¢ $Z=2=& AFsta, TPC-He
B3 "ols A3yl AA wRYs A3E AEY
o] Ad&}= DSS(Decision Support System) 749 9=
2T & AFgr. TPC-Ce TPC-H AsH7te +3

HEEZ 2483 geire] WA @& 15709 45
AF ol it JAZE HolHE F3h

agHoz nade] fAZE dHolEHE 737 ¢
A 53R WEHe AdS AALeZ FaA7]1E PCA
(Principal Components Analysis)g 283tk PCA°
o3 Fa" YI2E=E dolHE tF S SVMY
one-against-all 7|} ©o]&3}o] 73}

E =79 AL S 2t} 2o e dlolEu o]
2 flazzo gt B A7 B =89 2pEAd
&) 71&dt) 3FAM = Atste PCA-SVM H=22
= BEF710 tisl] 7]&dh 43 e Akt SVM ¢
AZE BF7I O VA g BRI B 8T
< Hwdt} iRz 5FoME ZE 2 FF AT
W] s =gk

2, 8d gy

2.1 HIO|E{H|O|A YTZ2E EM0)| CHSH 2 A7

olEjdlo]2 flaRTd it e HIEE B4
oA Rl ol27171A] g2 A7t AP [5le
DB2 #AE dlojEjuo]2 AlZ=HleA SQL &9 +
Z9} ERE 48 T3 EAAL 2 FA9 run-time
Qagc ExS EA5= REDWAR(Relational Database
Workload Anaylzer)E 703t [6]2 A A=
A" A A 7o && ®obg EFsta, 449 &&
ool 9azs EAEYA QoS &7 AMFES F¥
3led Quarermaster AlZ=¥-S 7Lk [7]1& 76l
A BME dolgwo]lx farese] 545 TPC-C¢
TPC-D A5%7Fed vustdct delguo]lx ¢ja=
T 54L& ERAHAES 54, A4 HZ(degree of
concurrency), 459 54, /O Z=(intensity)$}
b (burstiness) S F4o2 vlw Aok [8]L UEY
7vke) AApPFA ] A HolE o] A A
AEE dolEHlo]2 9ageg ¥4317] 918 TPC-W
AEH7NA YAZEE FH3Y HIARE 5HS 2
A3tk Ao A Al HolE Al stelBEE A
AZ 272 & e T4 MAVE f32= B4 9
3 B 9IS FFsAT Ple FA4 A Zds
dojejwlo]2 el ERAM Y AMEA 2d A]2H]
2z PR3t AL & A dolgo]lxe 9=
2E F4E FYsiAh



PCA-SVM £ 7715 o] &% dHolHHolA gazse bgF FHh2 &/ 3

2.2 HO|E{Hl0|A SIF 2= 270 Cist 22 A7

APAL[2]dA $8= TPC-C TPC-W AT 3
7he ol§3td AA¥F metulE WA ©E 15749
ASAE g g Yaz= HolHE £33 F SVM
dazE BFI7IE o&d Yazcg Aok [10]
& Decision TreeE ©]&3td azcs A¥Hs= A
TE FFAT F 1Y HEARE ol &3td 2=
= dolglE #3358 e DB2 Intelligent Miners ©]
48 922= 2dg YPsa I 2= AES FHY3)
Ak [11]e dolguo]2 A|2HS X&Hoz #E3}
Ax Y3=2= FF9 WIS =X Psychic-
Skeptic Prediction(PSP) Frameworkg A3+ £77]
2 MLt e. 53 At PSP FrameworksS ARS8t
& DSSnessg 71ES 2 7HA] FYo 2 UYFo] 93
=g Megzos FAFo=N azce F3 WIlE
ZX3H4 ) [12]= SQL #79] gdez Qs Arle
A&H YI2E BAo eHI =S ZAEy] A% &
H2HY 7YPe MRSt F, Bixd f322= ol
EES FH2= a5 AY E AR A3=
A= £ 53 da=2= 249 oW =g ZAAFATh

2.3 7|& 7ol A

718 dFMe F2 9Y dolEwol~ & Fof
(OLTP, DSS, § Az} A=) dolguo]x A|AH]
7309 Yaz=d dis EHdYT 9d 8 &
o] fja = FA EXyY dHoly iy e ZRFHQ
Aol i3] 259 4T NEE ol&dHA dFE Y
ok a2ln FYFH &8 FokllA ALEF Feto]
B Z7)7t WA g gt d% Bl dHAe A&
12sHA ek

a3y dlojgulo]A A|lA'le B T2 AHATL
Moz A@so] P57 ol A5 A
2Fe] EMglozE 9a2SE BF3] o
ohzl, g T Hetvert ¥ el f32=9
AA dolguo]x A 2”A BAHE AI2=E A
o|7} EAFt:= FAHEL HHh

[21¢} [10]M e F 7Y & Boklld 38 9=
2S5 g o|&3 ERE AT E¥E d==2cd i
Ado] ojojr EBHE & Foprl Ay B
A AHgE7Ie 2R3 2] 922 2R A
£3 SVML d& 714 g 23n2EH vuges o
S BEF A5S 29 a8y o)A EFVIge 7]
53 $AHcE Q3o #HA HAH}A = 2L
doleiso]A 28 Fololre H=azc= EBEF e
3 EF FAde SVME FFHoz ALY F ¢
ot 18]3 [10]AA4 d=2s2c 2FA AFE-$ Decision
Treee @432 dolHE Made Fdol d& 7|A

Mg ox o
2 oofr ok

g g o] vlE] oz 2¥E FHF3eH A
£5= B9 Zv AUAA URsde 2AFEE
7 A3 Qi

ERAAE 71E 79 EAE s S8 B
g dolEHolx & EolIN LA YIA==E
A¥slazal 3ok TPC-C9 TPC-H A% H7te] 3
Hgde oo YT mietuly 327] WA ©%E
dazeg A5 AA woleHola A|xloA
AEE Y32c9e Holg ZFo|xF itk € &
E 932= HolHE EF ol A$ 54 dEHe
o] AXA Hol EF AT ¥ £x9 ARE 7HA
oA "ot webd PCAS AHEd] Y3 == dolge
FARS A3l 48 54 9EE F&3h PCA
2 229 HolHE g9 SVME #7180z AfA
2 o9%F Zdx SVME AHEstd ER3ich PCA-
SVM fi32= BER7IE o83 £/ A4S =oln
t5F E7 EAE sdsinz g

3. Higtst= PCA-SVM S 2E ER7I

3.1 Hlotsk= PCA-SVM RI32E &/7(9 7=

AHhe PCA-SVM 325 BF7]9 F2EE 1
¥ 17 2ok AA diolejuo]x A]lA¥R AtE PCA-
SVM $l3=2= EF7I7F QA" FAesH1 Jaz=
EF 277} dolguolx #RtelAl ALt dlolH
Hol~ #Aezke BF ABRE 53 3= FRIVL
WAHAeA dHolg HZ w2, 883 Fx Ad &
g% 52 agHog g3l Ho|E Mol A|xFe]
A5g FHAII=E 3t

Database Server
Oracle 10g o
!
AL ¥A 2F BEEAE-I-2-3
[ =1
—
PCA 273 2%
VIR
%3 A SVM
— @A 2
P
1 /
1
|| a=z==2% a3z CEREE DR R
EZE

¥ 1 PCA-SVM fl=22= BER{7)9 7%



4 FEAEI=EA

3.2 Higtsk= PCA-SVM H32E ER/7IY &Y &
=14
Ateh= PCA-SVM °4_:L§C /71 198 249

Adazzs Az A g £ AA ¥Z"H1 R
DA AA aR=E é]%f&\:}.

94 1. 932 A 9A

B3t &8 Eolo Yazc dolHE A3 9
& TPC-C& TPC-H A&%7Ie F3Ath H5H7}

o] 3 HISHE N ALET FHetrgE HAH 7}
WA 15709 AE AE3 i Y3== HolHE &
A Y Yaz= FP2E 6712 TPCC_100,
MIX 80_20, MIX 60_40, MIX 40_20, MIX 20_80,
TPCH_1002.2 A3}

@A 2. g % PCA-SVM
A A

(1) PCAS o] &3 54 F2

PCAE ot #obe] g
4 F4E Y3 ol&HE UHF FA B4 Wyt
Folx dlolHE Eite] Hurl He Fo2 wHIs=
Ao, o] A2 Al ol ¥
E(Principal Components)©|2}il 3t} o]
Ze QeSS AATLEHN dHolHe AdE Fole
Al dlolgel] E3E o] Y Fg(noise) S AAE
ATH13].

w2} PCAS 01%5‘11 %"JELE‘: Hlo]E ]
7 29 3t AE AR Hdig sk Wk
g AF Arg3ko 7‘} AL =<
I 54 dEE '_TL?SI'C}. _T':?rﬁ

dazc BE{7)

A EHoZ 3}

o =
= T
A

o

A=}
£ido

'D’O}ﬂ_.oir

r
_E.

tHoletdlo] 2 A B A A 1 Z(0112)

ol 9%E AA = kS A3

(2) o= E8d2= SVM AA

PCA 93 Aatgoz 4 € dHlolHE o5 2
2 SVM9| 3¢5 dlolHZ ARtk SVMES +23 3
A BRE BASY FHojd dukst 45 S BAFE &
‘—}94 gFolEo2N Aty FHI dagFolth
VM2 HAE oiPgrE o] &3to g5 diolE e
A¥ =% (Hyperplane)o] BHEojAe 244
2 g3, A4 L/FE Higshe HF
. o] 2¥WE M JkE 4EAEEH

A A M ] (Support vector)2tal 38 M 2z7he] Az
7F Hdi7t H=E HAHsE o] o Adgee vdd
G gge] WA WHAMNS 5 Aoz A3
3] 2hstAl slEoh

dojEjHlo]x fja2E BRI tF FHE EFHOIE
2 one-against-all 7| #8339 SVME AAZ}
a9 3XY & FPzrig o) BR/7F 7Fed SVMES

=
S
E
=
=

skl & 6709 SVME Ytk o & Sof, TPCC_
100 2829 54 WEE EFa7) 9% SVME o

dlo]EoA TPCC_100 S22 54 #Ee iz &

e ge +1, UHA 5719 Fezd &3 54 dE
ol ohal aEH’\ #E -12 FNES H, olES dHe=
] SVME AT o9k 22 4oz TPCC_100,

MIX80_20, M[X60_40, MIX40_60, MIX20_80, TPCH_100
= Ao tigk SVMES 25 A% o)F 43
dlelelel &3 57 WEE 6719 SVM| 25 s}
o, +1 EE -1 go] obd dF gg Ik o] F
A £8 ol Mg & SVMel B3k 222 54

ugste] oo sjgshs =3 WEge 2,
HE FE3o FH7A9E(FH -Ev-{‘l)°] AA nfgk SVMe] 2% A8 (accuracy)® B34 (complexity)
TPC-C, TPC-H3 5 37t 8
1 T PCAER % A DBMS 22 E dlolg 53
TPC-C, TPC-H A5 37}
S ul& 83
T
v SVvMAE Cgt 83 PCAER %
DBMS At &% ZtetelH ¥ 7 l l
! SVMAEE 2tels 87 L] Pea-svMAzEE 877
A=Z2= doly 3
0F FH2 SVM
| DBMS
TPC-C,TPC-H {2 2= PCA-SVM 422 ¥§7] 44 LELAEL-E-BIE -
AT A= doly 44 [ |
| =1 oA eAs
¥ 2 AgkslE PCA-SVM Yjaz2= BF7)9 &Y 385



PCA-SVM £/7|E ©|&& vlo|Huo]x fa2=9 bF Zd= EF 5

Input data
4 = e 4 — ——

,.. WM l; : Sl =3 M 2 = B H»‘ SVM 6 e
TPCC_100 Others MIX80_20 Others TPCH_100 Others
+1 -1 +1 +1 -1

value value value

Max value

Result (Class)

-

1% 3 one-against-all 7IH& A& oF P SVM 7=

E 1 74 setolg A3#%

Ad 3% | A9 "H=9H W7k

g Ad e C et wAg
ok Ad d 2,345 67,38,9, 10.
RBF AY o 1, 5, 10, 15, 25, 50, 100.
PUK #4 w 1, 5, 10, 15, 25, 50, 100.

< Ad HeulEe 2 F 3 AA I Co =HE
539 73L& 2F F AH14-16). o2 s SVMY]
B A5 Ad getvlEe} Cae A%A A=t
o 23 Ao} HAH<| delr|gE Frojo} Firh

SVMe] Ade dutyoz AR EHE A3 Ad, odt
Ad, RBF A4, PUK AL A3t zZ+ Ad9 C
@e 1, 5 10, 15, 25 50, 10002 FU&A €A
Z+ Cgtell @2 AdE A2 deulele] W7 W8S F 1
3 2t

(3) PCA-SVM ¢l322c= B77] A4

PCAE 53 d2== dolHY 54 HHE F%3}
o one-against-all 7|¥& HE&3} tF ZP2= SVM
< AAs 4¥Fh SVM tEFHQ 4789 ALY
A HeojEe} 2 F 38 YAA @AY CE =7}
o BF =9 EF AIFE 10-fold 3 HFE A}
2319 23 ¥ Z2HE T3 HFH9 ddgviH=
H39E PCA-SVM 32 c B 7|8 QA%

@4 3. 44 Y=2c 2§ 94

AA 3z EFA, @¢ SACdAN 44¥ PCA-
SVM fl=2= BF7)d 9=2c dolHE ¥ A%
Hoz FHICH AEFH ZAE dolgHolx AR
A Hggo

4. 48 % 21 BN

4.1 &8 ol

B3 dolguolx A2 879 YazE F5S
s ¥ FA 4597 =79 TPC-C¢ TPC-HE
AHE-sFA T

TPC-Ct =AY Az & AL A& oA
3t g1o)3H-~(warehouse) 1717 10719 Eo)d(AH&
Zho] AAHE OF AHEAEo|th o2 = 100
A= AAsH. TPC-HE W& dlojEso]2d of
3 2R Fos Ao AA w2Yx J3e AE
oAttt diolElwolA A7)E 1GBLZ AA3HTh

glolEHo) 2 Al2¥e o&tF 10gE AMHE3tL snap-
shot 715 o]&3%t}h TPC-CS TPC-HE FAld &
YA)78 &Hl" CPUAIME 71Fo=2 Ya=c=g &F
NZAY. TPC-C$t TPC-HY $az2= EF ulgol
100%}+ 0%, 80%SF 20%, 60%S}+ 40%, 40%2 20%,
20%9} 80%, 0%+ 100%2 FAYEE F33tuct. &
3 vz 2AQ¥F FgerigE WA EA 1570
o A% AEZ i Y=2=2E dHolHE F33Hh

A48 elolge F79 WAAY= ¥ 29 2ok
DB_CACHE_SIZE= ®H A9 =7E A,
SHARED_POOL_SIZEE J# #A, WF Z=2AA,
SQL B&9 34 Tol AHgHe vz 3718 43
#th. PGA_AGGREGATE_TARGETE A%, 34 =
5 Az E AFHoZ AHE3hs Aod fis) w=g
=7|& 4A3s3, LOG_BUFFERE dlo|El¥o]x W7
o 28 ZEE 2 fA8k 89 27|18 430

15782] A2 E9] F7+< dolgulo]x A2
F Al dHolg HAE, diolH ¥y HFE, I U=



6 BEASNI=F A doletdlo]2 A B A A 1 5(011.2)

2 AFE, vz Y b, A2y steEa FJFE,
Wxa FF 6lg, A A vE, doly vy g7,
dlolg vlH® 971, dolg By 273 Holg b
Wy 273 A3 IJNEE ¥FS f23 27]|F A
3 XANEE XA ¥ g3 A7]|F redo 21F
olt}. 9lazc Ze2E 67§ TPCC_100, MIX 80_20,
MIX 60_40, MIX 40_20, MIX 20_80, TPCH_1002.2
ELi=g

dazz deolHe d e AA¥F FetulE(H o]
H ¥y, 3§ W2, A W=, 21 ¥H)e 7}
AZIEA F 43203(85%7 F6)xHZFE A48T
gejulg $(15) x Fepu|E FF F(4) x AT 3512
D 5RUE AZMES EH)E FPAA FHIA
FH9 Y3z doHE 2034z 4719 ALgF
geiulg, 15709 A5AE, FH2E 5Ho=z 7HAY
&< dolEet A3 HolEE 10-fold w3t HFL ©]
g3t 9:19] v EE Vro] ARREITH

B 2 A48T ety W7

A987 getvlg 273 =t P
(¥ S;)écz:};glz_jm) 32MB 32MB | 480MB
(%fgrar:ﬂd ip;(i]_ SZ;) 32MB 32MB | 480MB
st | oo | oo | o

log_buffer 20MB 20MB 300MB

4.2 &F Aot ¥ BN

421 PCAS °l 8% 54 WE 9| 24 F4 23
PCAS 53] 54 dEHE 29 218 Hujslshe
Fog 54 30e AT AFGst 54 33t A
Ao 22 M T ZEI Bkl MR
WS wet Ao 78 el FH79E0E
o] AA 1fgk el 9%E AAAs= M k
g3t

fe 2y g o=

x

|
0 T T T
12 3 4 | 5 | 6 | 7 8

SO, (T IS Y B S . S L A
N*I%ZI 5.021  4.489 1287 0.905 0454 0376 0209 0.174
L ] |

a9 4 39aIEe R FEE DA 34

3% 4 B27I¢eE FEE 17 FHolth 1
frakel 2 ARH 8/4(k=8)E AA, ol dHgd= 5
HEHZ FAE 834y 53 ez F4aAFG

422 A 5o ©4E PCA-SVM 932 E7{7]

o] ¥7 4% vlm

PCA9 93 Axlgoez %29 HolHE dF Z
2 SVME o]&3] #7334 st dlolEgt 43 d
o8& 10-fold w3} HFL °]&3ld 919 vl&= 4
Fol ARSSta, ¥7 4% H7EE A3l Accuracy(4 (1)),
EF AlZHseconds)E A& Ak

Accuracy= AA| Ho]HE U= 1 Az EF7}
" Fo] Eoht HeAof disf Lopr ] Hg Hrlr1Eo|
tH17]. 9714 TPE true positive, FN-& false negative,
TN true negative, FPE false positiveZ 2jv|3ic}

(TP +TN)
TP+FN+TN+FP)

E 3 74 AdE=R Cg 2 Ad HviHE HFHo
2 AA39S "o F Aotk £ 4F Zh, C=l,
0=52 A% RBF ALS AME3IAS W, 91.22%9]
M B AYEE HEn BEF AR 54258 Od
Ad® PUK 7Agdel Hla) @3ttt webr o]& FHFH<
dazes ER72 A9

%100 (1)

Accuracy = (

¥ 3 #Agd PCA-SVM YazE E/7]e 2§ A% vl

£ AT
Ad TF | C& 2 A< FH0H [ BEE (%)

(seconds)
qY AD C=1 79.91% 4.59s
o3 Ad C=5, d=3 86.21% 7.48s
RBF #Ad C=1, o=5 91.22% 5.42s
PUK #Y C=5, w=10 84.57% 10.97s

423 714 3 BF71E B/ 45 vla

Atk PCA-SVM Y3 2= 2F7]9 SVM, Deci-
sion Tree, K-NN(K-Nearest Neighbor), MLP(Multi—
Layer Perceptron) Y32 EF7|9 EF AT v
23k PCA-SVM Yaz= E§779 wsiA =z
g 7IA g5 EF7IE HAH devHE AAEo
At

¥ 49 Ax= AHEE PCA-SVM, SVM, Decision
Tree, K-NN, MLP $ja2= EF7|e Zzt 91.22%,
84.38%, 69.63%, 74.34%, 77.38%< HI=E HHYL
A|2tsk PCA-SVM $32= E{f7]= U 714 s
ER71EG 7% ol AFsA fa=2=E AE3ith
g3 A9 PCA-SVM fla=2:= E779 718 2
F AIZEe] &t o2 714 s ERVIY B R AL
oS o) 98265004 54252 st of 1/182
= Aok

ol

[V



PCA-SVM £ 7715 o] &% dHolgHolx Yazce gF S

E 4 714 3 ERVIE ERF A% vl

el A= (%) 5 A7t (seconds)
PCA-SVM 91.22% 5.42s
SVM 84.38% 121.01s
Decision Tree 69.63% 98.26s
K-NN 74.34% 135.03s
MLP 77.38% 709.83s
5. 48 ¥ g% A
B =FdAe dolgulelx I2=g AE3e

PCA-SVM $l32= E{7I8 AL TPC-Cs
TPC-H A% %7l 3 ugdz 483 gdvlg
HAL 13 Ya=E dHolHE FA3Y E/FIIA
PCAE °l§3ld aglo] F4d 4 ¥HE A48T A
one-against-all 7|Ho2 oF Fe~ SVMS L3}
Atk
PCA-SVM $ja2= E77]1E 53 SAYES 29
202kl 8xkde 2 2/52 FAAIF|UARE T2
7Btk 7%°)d FE3A YI==E AEIATH
Al 53 HE A4S F4AA7]7] o)A v
tod 9826504 54252 #AAFo2A oF 1/182 &

W Bl AL oAE oo
o Hu Hu

)
30
£

AE PCA-SVM fiZ2= B{7|2 53 tdsin
B335 dlojgulo]x Al2" FHeT BT &3
Aazcg AEsxE ot T3, dolgHolx ¢
2= BF A5 g¥€siA FNZ 5 Aok

B3 AF2E YARSE A ZPE ngo=
7} Yaz= FR @& 2E3E dHolgHlx {9
LG AAZH= A2dS 7T Aotk

g#n&Es

[1] S. Chaudhuri and V. Narasayya, "AutoAdmin
"What-If" Index Analysis Utility,” Proceedings of
the 1998 ACM SIGMOD International Conference
on Management of Data, pp.367-378, 1998.
S. Y. Kim, H. C. Roh and S. H. Park, "Automatic
Identification of database workloads by using
SVM workload classifier,” Journal of the Korea
Contents Association, in press 2010(in Korean).
3] http://www.tpc.org/tpcc/default.asp

] http://www.tpc.org/tpch/default.asp
5] P. S. Yu, M. S. Chen, H. U. Heriss and S. Lee,
"One Workload Characterization of Relational
Database Environments,” IEEE Transaction on
Software, vol.18, no.4, pp.347-355, 1992.
P. Martin. W. Powley, H. Y. Li and K. Romanufa,
"Managing Database Server Performance to Meet
QoS Requirements in Electronic Commerce Sys-

tems.” Intemational Jomal on Digital Librarnies,

[7]1

(8]

[9]

(10]

(11]

[12]

[13]

[14]

[15]

[16]

(17]

M

s 7

vol.3, no.4, pp.316-224, 2002.

R. Hankins, T, Diep, M. Annavaram, B. Hirano
and H. Eri, "Scaling and Characterizing Database
Workloads : Bridging the Gap between Research
and Practice,” Proceedings of the 36th Annual
ACM/IEEE International Symposium on Micro-
architecture, pp.151-163, 2003.

W. W. Hsu, A. J. Smith, and H. C. Young, "I/O
Reference Behavior of Production Database Work-
loads and the TPC Benchmarks-An Analysis at
the Logical Level,” ACM Transactions on Database
Systems, vol.26, no.1, pp.96-143, 2001.

V. Singhal and A. J. Smith, "Analysis of Locking
Behavior in Three Real Database Systems,” The
International Journal on Very Large Data Bases,
vol.6, no.l, pp.40-52, 1997.

S. Elnaffar, “A Methodology for Auto-Recognizing
DBMS Workloads,” Proceedings of the 2002 Con-
ference of the Centre for Advanced Studies on
Collaborative research, 2002.

S. Elnaffar and P. Martin, "The Psychic - Skeptic
Prediction Framework for Effective Monitoring of
DBMS Workloads,” Data & Knowledge Enginee-
ring, 68(4) : 393-414, 2009.

M. Holze, C. Gaidies and N. Ritter, "Consistent
On-line Classification of dbs Workload Events,”
Proceeding of the 18th ACM Conference on Infor-
mation and Knowledge Management Table of
Contents, pp.1641-1644, 2009.

M. A. Turk and A. P. Pentland, "Face Recognition
using Eigenfaces,” Proceedings of IEEE Computer
Society Conference on Computer Vision and Pat-
tern Recognition, pp.586-591, 1991.

A. Ben-Hur, D. Horn, H. T. Siegelmann and V.
Vapnik, "Support Vector Clustering,” The Journal
of Machine Learning Research, vol.2, pp.125-137,
2002.

J. Lee and D. Lee, "An Improved Cluster Labeling
Method for Support Vector Clustering,” IEEE
Transactions on Pattern Analysis and Machine
Intelligence, vol.27, no.3, pp.461-464, 2005.

B. Y. Sun and D. S. Huang, "Support Vector
Clustering for Multiclass Classification Problems,”
IEEE Evolutionary Computation Congress, vol.2,
pp.1480-1485, 2003.

R. Kohavi, "A study of cross-validation and boot-
strap for accuracy estimation and model selec-
tion,” Proceedings of International Joint Conference
on Artificial Intelligence, pp.1137-1143, 1995.



8 AR AU =FA: dolghdo]2 A B A A 1 3(N112)

229
2008 $AURT AFHARFRAD
20104 FAUSE AFEHAGHIHY
AD. BARoke T4% dojEsol2, |

olg wuielyd, HolEuo]2x 7

a4 4

19899 AMgdiste HFHIEHIHITE
AD. 19913 Mgdidtn AFEHIFHF
4. 20013 UCLAWEw H4reta
(FEhaAh). 19913 ~19963 tl¢-F4l 4
T4, 20013 ~20023 IBM T. J. Watson
Research Center Post-Doctoral Fellow.
20023 ~2003d EFHoistw HFEHFIH ZwS. 2003
d~2006d AAdiste FAFE AT Zug. 20068~
A dxdigtn AFEASGT Fug BHEoke dHolEH
olz, Holg] wulo]yd, upo]RIFujE X HZH AHFEA
E=t!




	PCA-SVM 분류기를 이용한 데이터베이스 워크로드의 다중 클래스 분류
	요약
	Abstract
	1. 서론
	2. 관련 연구
	3. 제안하는 PCA-SVM 워크로드 분류기
	4. 실험 및 결과 분석
	5. 결론 및 향후 과제
	참고문헌


