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A Study an the Pefamance Evaluation of Application Transaction in the Main
Memay DBMS
Kim, Hee Wan - Rhee, Hae Kyung

{Abstract>

Recently, the Main Memory DBMS is gradually being expanded by the appearance of a
large capacity of a Main Memory System, the increase in business area where it requires a
real time process, and the rise of the users required level. The Main Memory DBMS, which
is able to go through a large capacity data process of the disk-based DBMS and guarantees
a high efficiency, has domestically developed and has been put to a practical use. This paper
presents an examination of the applied technologies and the limits of Altibase system, which
is Main Memory DBMS. Moreover, it evaluated and performed a comparative analysis on
the performance level of the Main Memory DBMS and the disk-based DBMS based on the
same application. After five trials of the experiment based on the operating application, it
was confirmed that the performance level of the Main Memory DBMS is enhanced and is
higher by 4.13 to 7.89 times than the disk-based DBMS.

Key Words : Main Memory DBMS, Disk—based DBMS, Performance Level

[. A&

MMDBMS(Main  Memory DataBase Management
System)E Hlo|ElH]o] ~Z ] Re|o] A3 A1A £Gdle
DBMSE, 4417 A2l 73 $-42obrh Bobdel
w2t HA 1 Feuh AN ok =3 ol vEe
Wl AzBlel 59, Az a70) S, AR 274

o &4 5ol MMDBMS?| 4315 997 gth.

*Agujsta AFE ST Fas
w gQgeet AFHALA R Tad@AAR

it T 23 71 DBMSS} tjH] 5= MMDBMS®] 7}
4 2 5A0A Aol & wlolEle] EA A7t o
2rhe Holth tA3 DBMSE 2% WH fUAE 5
ato] vl del 44 A7|kge] wHE FuM L
Fol <Jste] Hze EAjete wolH S vwe] HHd
oA A F(Access)dtrt. WH 9] A7|7} frtepr] W
o LAzl AN Aol HZelA] @2 vlolH
£ W fzaz ded dees #s Hed
BMS Q7elAE o2 <13 w3 wfuA #e] vl go]
33 W HE 7P slvk @ MMDBMSE

)

o

OREMETRYY =2X 19



Bl 2] A== DBMSAIA Y &

o BAlY tadd EXste Hol 89 Wgo] vxe]
of % ke F2E $99th taa dolH e v
=2 dloje] w2 E ek iy wiuyArt Ze glon o
3 wjyA #eE 93 v&S Aitsle] gasE g2
A 288 A1) whebs Y22 7]R DBMSIIA F
3 2 R E 23 & A5elE W myA e #
Hlgo g wze] 459 DBMSAAMY ds Hthe
oA XEe tE 7T g3
CPU7} A B&]ol] Aste & Y29 1/0 A
kst A wjo] mEdE ety AdsolAe
Al Fze Aoz} v A& MMDMBSE t2A3
A 2=EE 71RH 0 AMEst] HloJEE AAsta
heke] 755 tHldte] EdAA 2avtds 3 Alx
o] fA817] wiEeltt. 7]& ATl A= MMDBMSS}
t]2~3 DBMSOIA 9 A%< SQLY SELECT, INSERT,
UPDATE, DELETERZ A /355 v watgict. Hloje] ¥
A 4H(Insert, Update, Deletest)< <F 508 A %=2] 4
Aol 5 Hglow, dolg 3] A& t~3 DBMS
Al g A EAde HlolHE R S5
ol oF 3~4uf B = Aol 7} EAFS HITHI]
o] ] = _]_Q /‘\jlﬁ, M—;q] 7441 oi/\]-o] E3lg o
WS e os SHetart gt o5 9fe)
FUldA] e o] Bgsa gle vEe] 45 DBMSSI
ALTIBASE A 2817} T]~3 714k DBMSS! SYBASE A2~
7Yl e &8 EddME 2UoER Wrlely,

MMDBMSS] 45949 44 s7telat g

—lo_“iHE

A?L —\> mlm
e

o
L

= 12 off ox

. ALTIBASE 7% % 4% 7|%
2.1 AAAR A\ 2~E 2

‘ALTIBASE 4' ¢ A48l A28 12&
3} 2t

<13 1>

Client & Server
22 E7S

-

I

E/SOL| ODBC | DBC
IPC | UNDC DOMAN | TCPAP
ALTIBASE
E&HE H2 2244

saosm |

lzg

[ | [REEE] 11 T

=318 2= 0T
=7 0jLF | mom |
LY

| sm=mamm ||
x
memmizs | ! sy | I

gemmee
i
qojE TS -
= |

<Jg 1> ALTIBASE +=

A3 Yo g5
-

Zamous

‘ALTIBASE 4’ & 7]Z¢] ¥4 MMDBMSZ &4}
of tj2=3 DBMS 7]%5< F7Fskith 71 MMDBMSY
7153 54 B a2 7339, T3 DBMSA
A 2ed 71%Es kI R HeolEE A
37] 918 71&9] Holgg F2383 Holg oA
GS a2 77k a3 go| 8-S Ay Y8
W oA A4 B3] Bl E AT HolE 2]
2 MEE =9sth ol& 58 MMDBMSY ©A<l

&% DBY g £AZ dlZstln vz geoldo
Ag&EE 7]1Z MMDBMSIA Aelstd £52 an

2 #AE 4 3Tk SQLai A7) DBMS oA o]
= SA(MRe], sy meb SQLe] uhE dA 5
o #2 3 Hol FPEnt. oS Y H23 HolEe 4

§ 9 FS 23t AU 2E A AA HolE
Bt 23 1/0 ¥4l ¥ Bl 7] W&
ol SQL #4717} JJrD}OM AT ddel v ze]

o

£
_OL
rir
S,

o] 59 A 29 volH7} wEeld] EAjeh]
R I e B 6}— o] o frefsiet. o] e
FEE AN7)7E AgA oz At SQLES dlA st
A Bk =& ga3 glol 83} v2e] gol &7k SQL
T 7hseitt. 71EY] Al~"l 2= MMDBMSS
U221 DBMSE #e] ARg-sttetz o] 42 <l DBMSe]
7] W&ol SQLES o] &% DBMSIH AZo] A7} ¢

20 M523 H42



W22 A DBMSIA Y §4 E

Skek SRt o] 7)ol Thedl FAo=A ofEe Al
o Feo] A9 Y DBMSTHE o4& 4 itk
MMDBMS®] #4385 flaf o2e] &3} tjx3a8o] &
e A% BeAE AFech DBMSOIAM AR e AR

H(Lock) #el, Qe #el, vlole] A%a #el, 29}
94 # 52 P 2a5Y Al 14T EWA
A A E A e o HATd Aol e Al
giet. HlolH 9 27 ©(granularity) S Al E3kate], 5
Hol23 dit W9 FEete] e B4y A

z

1N o

o WUASIE AHETT HA IUS BTE A AHE
S 234 FUANE 2] 40183 02 40
Bl Bk EANE Sdoz 8 A @
] A B 21 o8 AL B
hovl dolel Aat ma Aol 9% vz
Aol 2olol 2 g EGde] Az dol ] L
AR AE% 2R, 4% o] 455 22

l-N

&
o Jju T oxo

9% $0950 Mzt 728

Erﬂf?}oq ?ﬁiﬁ‘oilﬁ AEH g Ao FNE F
= *é?ﬂﬂwﬂr UW‘% l ol AA(ME

[
=
=

2

}
)
o,
é
mTu:
EN
rto
>
ojo
>
S
X
i
o,
o
i

2.2 ALTIBASE?] $-&of th3t 0|53} 7|%&

MMDBMS+= W& A55 AFste 2 oo ® A~
8 1 SR 993 fA4 S AFetet, o
‘0] 8}(Replication) 2= A 7] wZotH1].

o33 BeHoE GolA Ut ol A HolH
Wol el dhal 22 vlo|elo| 2] WA U§E 97
dolelilo] o] BAln Belshe s%ole AHgAH:
stukel doleule] o] tha e A9L FHAE ol

Ejujo] 2 o] 53} Al 2glol] A Hof gl v dlolH
o]z M & 2¢] &l FLA A& of2f A9 H
ol o] =5 FAd BT 5 Tk o] wlolEpolx
9] o]F3he HlolEfulo] 2] FAA| MRIAE ThesiA At

H:}E]—H 1;]/\5_ HML] ] 2H 2] ﬂ () OH’](Faﬂover)
deje] Mu|~E AbglE \:LEL 719k DBMS 3HE9)
of ol '2A A Y ol s & 72 Tk o

L, ofd H s zﬁa‘ﬁiﬂri o}ﬂﬁ‘rE Az e

IS 9R)8 4 ¢ln). 8447 MMDBMSE TCPHH ¢
0|%3 AL o] &3] 7 MuE Ak Moz =7
ax

Ao 89 F W] W] 74 (Availability) 2t 2
7 (Scalability) = =9 & Atk & F Alz="lel Fof 7}
LA e nway 2 A E Ay 2ol = gkl 7134
7] w2 FHA Al2R Aol Thssit wlolg o]

o]Zs} 7Y o2& F-U7](Active-Standby) 9133 &
-5 (Active-Active) 94| SIedl, HZdle 452
Al g a7k 37 F7kska Sl ool wet F
14 Aotst ERAA #e 7]zl whaA dHsta lrt
Au| gl ket wlojeiHlo] 2 o] F3HE 93t
& <Od 28 o] | E FEE

F-U7] AH o]FE Rd2 gloEulo]x o] FE
Toopgt B4t Al 2Ele] A Al o] g3t Reojt} of
Rd2 HAAQ ¢ RdM F Aue dubdl b
ofHMlo]2~ MHE AlFehs AAH HolAw, A2
Aol A7 WEE ti7) AHE dgsta glem, bi7]
Al doledo] 2 Mulae o] e A, ddiE
W& Alel wlolelo] 2o vt

F Al eR7F A, F AHe] Mu|~E B
HEBANEE 7] MHE &7 7] A A=

T AHIZE AFEIT F AR QR BEE O F
kel 7] Mule] W EAAR S F Ao By o]F
3t AdS AS P 1§, F A9 4 iy
A& FYPstAY, F Aulg ti7] Aule] 482wy &
g7 gt

45-2F AMH oFd

32

oft oft [»

>

24wy

22 ofEA U TE

OREMETRYY =2X 21



W22 A DBMSIA Y §4 E

[ ' [o= P T2
2|7 L =TT 11 ajF
o4 I [ o I | o
< v ] ]
1 I 7
DB DB 1 DB | DB 5t | DB
Ms @ Ms | Ms | 4 | ms o | Ms
I | =
Z M D7) M« 2 M 25 7 My . A
(a) & Of?|(Primary-Standby) 7=
e
EzZizid T1Z2 MEE=mlMOo =2 T11T21 o= 2o
/ T119] 24l mg\‘
S M1 pg * DB Tigfmﬁ?t = At
TLLO) Cfgk = A T E
210 ciet 7| A | MS el ERE MS  [riio] chat cho| Aft

(b) &5-2HE5(Active-active) L&

o= o=
217 27
ol o]
=
DB : DB . DB DB DB
Ms = Ms MS MS Ms
o7 T MH 7| 7| 2 T MH
e e e =
(c) F-C}= 7] (Primary-multi Standby) 1
o= o= O
213 27|
0|4 o Ms
T il ]
=
DB : DB : DB DB : DB DB
MS Ms Ms MS MS Ms
=M HEgAM 4z Z=k HEAM
e B A L B DB
MS
(d) M8 74 FE AH(propagator) £ 0|8 o7
CHE 7] (Primary-multi Standby) 317 AMH

<72] 2> ALTIBASE A|AEIQ| 0|F3} EADY

—Erﬂsﬁ imswr ¥ 208 49 22 440

1%, 2%s et AF 238 4S9 En
of o, EAAA Ti1e] i & AH10] FAH,
25 AH27E di7] vl 9es & H, B2 EJ

=2
3,

o
ml"ér

19 BeIE B ABE FAH, 25 As
7 A 9B 3 Fek dojele] 2 o133} 7]
58 S 15 AN £ Tl 93 Ws
& 9% AE 453, SHPE 85 A2
i $& BT AWIE D55, 4

o138 75T RES SRS B, F NS o83
B
i

22 H5H M4



W22 A DBMSIA Y §4 E

X
T

-Th%(Active-Multi Standby) 7] ©]%d Ed&

| sk B M a7ete sl Aol

of g LA, shte] F Aest F 7 o]

7] A E R 7] AHs 71EH R Fd

= ZA, 7] AH 471 Boe Zq"ﬂ’q QES B

&5 % =Y F Yt o 72E 5 WHA

< F 3], AHEET HE ﬂﬂlol‘%ﬂ g =
o] it

il A Ao g &

SHE F A9 e =E AAA717] S8 <ad 2>

( < A

propagator) & %

H
o

e,

oA Hl §o] Bo] ETke B
2l

g
>
=

. w=2g A5 DBMSS} tjA= 7wt
DBMS®] 58 A5 H7}

3.1 W7k A2

EEN=FT]

sen IMDB 7 AfEH
Bea7
CPUS=EVB7(731MHz) 16EA
Memory = 206

=opols)

Qload Licence Sever I

<33 3 Bt N2 Ty

Iy
Y,
olx
lo
o,
_O‘L

& Aol DBMS A9 &3 45 H5<
=2 7] ASEH2E =771 2 He Y
age] FatE Hastalr] Hete] SAlA AES
2E Driverd H¢] H|AE ScriptsE AHE-at] AlE

£

:\2

o} & AoA Fgt AP <a1d 3>3 Zo] 73IMH
CPU 167§ 20GBS] ™|®2]E BA-g+ compaq GS320
Ao Fgaith HAE Drivere 712 #49
DBMSQ! Sybase &894 AH&sl 0| ¥ 2tolEeig
(Library) & AHE-SFAA A9 Z2ANE Al A}
7] 17 Z2A| 25 Agate] wlolEu o]~ £ (1/0)

T FYsES PG,
3.2 %7F i HlolH

T AlzEle s H7HE A9 oy 7' Y
dloJe} & AHE-8k% oM, Test Al7HE Altibase®t Sybase
DBE Bl 23 Aelo| A B AE dgon, 2
< s <& DR 2t
ALTIBASES’Jr SYBASE Al2Blol X A|gehs ZEZAIAE
AHEston, EAAAL HolHuol~ aFE BT A
o Ae71& AA HA F Agd whe} P At A
A A T2 810809l oH, 3, 5828]9] oHE
E AAAN A8 TPt ofEe A HAg}
Aol A ofZjA o)A Tl A Al 2wl FofA] Blo]E] &
T, Hole &F Al guAE g8 drla dE gk

278 WA 952 da

£ A9 EdEL

<E 1> 7} Data Size

table—name rows
PROGRAM 810
EVENT 3,582
WINNING 1,964
BMF_PRICEHOURSTAT 48,000
BMF_PRICEDAYSTAT 64,000
BMF_PRICEMONSTAT 15,000
BMF_WINNER 1_1281 500,000

SE%ﬂ E/R

01[‘

23}

S ARA AN AR Arke ofdf < 2>9
o] 4%F(INSERT, UPDATE, DELETE, SELECT)¢] E

OREMETRYY =2X 23



H2e] 45 DBMSAAY §-&

AAHEC] U TPS Azke b2 ATl Hich

<E 2> B ASA oMol d8 21t

49 w7 2 a4
Eddy | Easd | Eadd | Eaan
6,134.97 440529 12,345.68 29,411.76

@] : TPS(Transactions Per Second)

TPS

&3

20000

10000 pP——— ————
5000 —_——

- Sun E450
- CPU 400Mhz"4

o o I EHIOA IPC

A DRDBMS

350

300 //’_1 SELECT

250 INSERT

200

4
:gg por- —— UPDATE
50 [ —— DELETE
1 2 4 8 16 32 64 Belolei=

<72l 4> oA M

——= o

olr

H|m

<% 4> MMDBMS$ T2 DBMSAA 9] 3%
fol& Algtetel agjz2 FAI Zlolt. HolH
(Insert, Update, Deletet) S F 508 4 =]
Apo] 7} wkow, Hlol 23] 242 vj23 DBMS
¥ Aj4dl EAete HelHE Wdew o] o
3-4ufj o] Zpo]7F ALY,
AME SAHSIA &9 29l 54 EdA
27to.Z MMDBMSS! Altibase A28 3} T4 7]
DBMSS! Sybasecll 4] TPS(Transactions Per Second)E
7o ARSIt 53lel 2% AldER <& 3> A
¢} Zro] Altibase”} Sybasecl|] Hlate] 4.13 ~ 7.898] A
[<]

5 o) 99lee FAsgn:

N

off ox

Ho 18 ox & o
e =2 >
o 42
Fo
[Rcd
(o]

(R

il

<E 3> SSUFY 43y 2t
AT T Altibase TPS | Sybase TPS | Al%H|
) 1243.75 216.72 5.74
/38 1029.71 249.34 413
A 886.26 112.37 7.89
AL Hzd 3192.55 4299 743

3.4 ENAAH FAAREAS v
3.4.1 33/3H8 EdA MM TPS H|aL

Sh/8HE EdAAdAY] A TPSE <1d

3319 HAEA Altibase?] A=
1029.71¢] TPSE 443 W EHAAG Hit SHA
0971ms7} ¥ 1, Think Times 10mset 7F8 e wdf
AAHEAE 11,2979 & A28 4= Slt}. Sybased]
ol H 249349 TPSS A48 v EAdNMAY
SHAIZE] 401ms7} Fo] 10mszh 78S el FAIAL
LA E 3483 < A E 4 gk

ot — & o8
o M

M o of

3

aaaaa

3.4.2 A ERAM XY ZEZA 2~ TPS H]

A ERAAA Y] ZaA~d TPSE off <1d
6>3} 2t} 33]9] E|~EJA Altibase®] 7$-oll& 31
886.262] TPSZ 248 ] ENAMAT HF SHA| ko]
1.238ms°] 2.2 Think Time < 10msz} 74 & o} EAA}
SAE 9862 0] Hrh 2 ZO R Sybased] 4§

24 M5 H42



o= W 11, 2379 TPSE
8.899ms7} &0} Z-& Think Ti e% 714 & )
A4E 21239 0] H},

12000

1000.0

—+Al1g]
R o
6000 a3

8000 — —

T sybE]
~syb-23]

*syb-35]

<02 6> A gFoAMel o

b, SE9 T TREE v ZedS DBMSY H &
A7]%k DBMSS] AGHI7F £& SAZ3Y B¢ F
AHEAFGE 9,862% - 2,123 0] o] Altibase7} 4.64%<]
AHEALE BAlOl Al E 4 glom, Shg/3hEe] Aol
= 323819 AMEALE Bl AHEE 4 9l

184}, ALTIBASES} SYBASEQ] A%9] Aol SQL
oM FEHZ Hriet ee AP Aot dee

E & 99t o] MMDBMSE &9 Ho|HE v
off BT ZFAIAN FEdtedol st Hlo[H e 7|7t
AR & o ge] & dFole ALl At dEE
HojFrh w3t viRe]d #E F e wlolH Fol
AgAo|ng, gol& HIE| o] A& FrHITHA
Ao 235 Fslojok gttt BAA Aol wjA] 2
A9 ZSols MEe ofF HolEe tE st 4
& aeltelof gt} 5

[}

(i
e
2
r
tlo
o
)
of
ko
)
=

He BMSe Al #elst A ATk A AN
ATk ALg-3lE dolelE tl23 7]¥ DBMS7) 2]
A & & e Aol

= 7719 735 DBMSY Altibase A ~El
oM FEE 71EEd et durston], txa 7
gl- DBMSO Sybase }\]/\EJ]J/]._/] /H.‘:T,t})\ 3 0%@ Dt:ﬂ
= Hasksitt. dojg MAAM A= o
500 ] As kol 7k UektaL, wlojE 2324 &

l

of

o7

FW

n:&
oX rlo _l?ﬁ_,
fu)
[
Wy

DBMS7} W9 7j4ie] EAlehe dloelE dider &
75l 34uje] g7t de A0R ZAFE ] §lo
, *e‘ﬂlmi %3] g WA dite] BHE Uk &8
EdAAG A43 A3} 413-780]] A5 FFE B
F A%tk E:} ERARY FA| AR 5 vl as] &
Az 83/8% dFdME g3 7|9 DBMSAAM =

34939S A £ 919lor}y, MMDBMSHIAE 11,297
o] ALEAE A 4 A B AFdME AR,
W73, A 8L A4 Al s g3t <t o B

A1 MMDBMSS] 52 t]23 7|4k DBMS| A5 < H|
o Frksted 1 A5 a2l ElE 4 9tk

Fasd

1] A% “FEAE AsE MMDBMSS 284
¢h” on the Net, July, 2006, pp. 168-172.

[2] P. Bohannon, J. Parker, R. Rastogi, S. Seshadri, A.
Gil-berschatz, and S. Sudarshan, “Distributed
Multi-Level Recovery in Main-Memory Databases,”
Proc. of the International Conference on Parallel
and Distributed Information Systems, 1996.

[3] H. Garcia-Molina and K. Salem, “main Memory
Database An Overview,” IEEE
Transactions on Knowledge and Data Engineering,
4(6), 19%.

[4] D. Agrawal and V. Krishnaswamy, “Using

Multiversion Data for Non-Interfering Excution of

Systems

OREMATRYY =2X 25



W 22 AF DBMSAY &4 E

(8]

of the ACM

Conference on

Write-Only Transactions,” Proc.
SIGMOD
Management of Data, 1991.

P. M. Bober and M. J. Carey, “Multiversion Query
Locking,” Proc. of the 18th Conference on Very
Large Database, 1992.

o9&, “F7194% DBMSe] EAAA %
AR LS =Ex l
No 2. pp. 559-565.

A, “MMDBMSS] 573H17,” on the Net, June,
2006, pp. 154-159.

2EXZEE(F), “STMMDB: SportsTOTO MMDB
T ZRAE -
March, 2007.

International

DB_Performance_Test_Report,”

EE!
Kim, Hee Wan

o § %4
Rhee, Hae Kyung

n A2} A7) .

20014 3¢~37)
AT AFET Fag

20024 29 A AL 4144 4
7431;1J—6LH —\—D‘LH]—}\})

19954 89 Audsta AR (T

1987 2¢ st AAA NSt} (o] 8

1988 ASAETA ARAYA A
NeN, ARN 2 #AZ 4

FARoE ¢ B4 DB, ot HolEuo A,
3429 74

E-mail @ hwkim@syu.ackr

20014 82~87
LAsHYs AFEAAR R
Yas

20004 24 AgAggu 47144 3%

=)

19854 49 University of Illinoi
(Urbana—Champaign) #AF8}3}
(33

19794 29 sAdeD AAANE (FA

1992 39~2001 89
7oA e} Hej|r] o u AL

214
ARl o doEdolx, HolE mdE
Privacy, AHH3.
E-mail : lechk@ysc.ackr
=5 20099 109 159
T o 20099 119 139
AREAY 1 20099 112 199

26 M5 H42




