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ABSTRACT

Purpose: The purpose of this paper is to evaluate the performance quality of the open source DBMSs.
Performance quality is defined as processing time for Join queries. Query processing time is measured and
compared in the most widely used open source DBMSs and commercial DBMS.

Methods: By varying the number of tuples of two relations to be joined, the average processing time(seconds)
of a Join query in each DBMS was obtained experimentally. ANOVA and Tukey HSD test were used in order
to compare the performance quality of DBMSs.

Results: There was a significant difference between the performance qualities of the three DBMSs at all
experimental levels where the number of tuples was 100, 1,000, 2,000, 10,000, and 50,000. As a result of
the Tukey HSD test, two open source DBMSs (MariaDB, MySQL) were classified in the same group only
at the tuple level of 100. The commercial DBMS (MS-SQL Server) belonged to another group. At level of
more than 1,000 tuples, all three DBMSs belonged to different groups.

Conclusion: Within the open source DBMS group, MariaDB showed the better performance quality except
for a small number of tuples. Thus the results show that MariaDB can be the alternative to MySQL which
is currently most widely used. Between open source DBMS and commercial DBMS groups, MS-SQL Server

always shows the best performance quality, but the less number of tuples, the less the difference.
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Table 1. Average processing time and STD for Join query

Number of tuples in each relation
No DBMS
100 1000 2000 10,000 50,000
Average time
( ) 0.043708 0.089174 0.209087 4.067886 94.40719
sec.
1 Mar iaDB ST
( ) 0.008822 0.011251 0.014337 0.063534 0.586415
sec.
Average time
( ) 0.044513 0.098148 0.230953 4.562182 104.1560
sec.
2 MySQL S0
( ) 0.012983 0.017162 0.013316 0.057183 0.109484
sec.
A .
verage Lime | (35046 0.037140 0.039855 0.047543 0.093398
3 MS-SQL (sec.)
Server STD
( ) 0.008135 0.009895 0.009535 0.009011 0.011668
sec.

Table 19] tlo]HoA Heo]de] K& o we 291 Aol Ft AgAts 122 Yehd Figure 13}
A VIR EHS FEY Foly, AZEHE A AIHZ) ot AS(LHS) AZ%9] w5 MariaDB9 MySQLS, $-
Z(RHS) AE%9] +5& MS-SQL ServerZ YeRdth MS-SQL Servers HZ9] 2o #AI8le] 34 714 £&
Aes Holn, F& ol wE AARte] FrHEETE Atk & FEo] BobdaE -8 DBMS?! MS-SQL Server
o} @ F A2 DBMSE bl 2 A5AtelE wold, 1,0007 o144 e 1 zfo|7} wig- ALE & = Qi) w3t
22 DBMSE 7holl= F29] 4271 100712 22 o= MySQL™ MariaDB 3t A%5¢] xpol7} 2 vehtA] &
v, 559 7F 1,00070 & w 5= MariaDB] A50] MySQLET ¢-Fattt= S & 4 Stk
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Figure 1. Graph of average processing time for Join query
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3.3 =4 24

DBMS?| As#de %2 A9 =4S Hlasky] HsiM zt
DBMS <zt a94 el whE AZAIRE Fatell Aol7h EAETRE S48 olE fld) Ree(2013),
Ryu(2014)ell 4 oF 22 FAkdde A SAkwd 23 B A5l 723 Apol& Bilom, Apo|7t v=

3

IFS 27 98 Tukeye] HSD #HAS AA8H5.

3.3.1 =9 7)1~} 10021 A

5Z9 Ji47F 10091 F Vﬂ% Z213}= A9 Table 19 A& uolE 9] —Er"Plﬂr/»‘i:% AAE A= Table
29} 2o}, BAHEA AF fo8E0] <0.001 o]B & Hto] T VM-S 714 :
78 99.999%9] FER 77 ¢ 9orng Py FYUsHA frka wE 4 itk IL}EW MariaDB, MySQL,
MS-SQL Server 37§12 DBMS 7lol|&= A x7te] HitSo| 2}o]E Hola Yt

o,

¢

Table 2. ANOVA of DBMS response time at number of tuples = 100

Factor Sum of Squares DF Mean Square F ratio P-value
Between Groups 0.003 2 0.002 15.037 0.000
Within Groups 0.022 207 0.000

Total 0.025 209

37§ DBMS®] A2 kell A Atol & Holi= T5-& 271 918 Tukey HSD #4-& A8kt A= Table 33}
2t BZ9 7 100709 A 9-oll= MariaDB9F MySQLE A& 7+ 180 §o)8k zlo]7h ¢lom MS-SQL
Server¢h= T A5EAS 7 ¥ agoR PR

Table 3. Tukey HSD at number of tuples = 100

Subset for alpha = 0.05
No DBMS
1 2
1 MariaDB 0.4370791
2 MySQL 0.4451280
3 MS-SQL Server 0.3594583
Sig. 1 0.887

3.3.2 EZ9] 7§47} 1,000 AL
B2 J)47) 1,0009 F DEo] S 251 A Table 19 A3 d o] o] EAHEAS A3 A1}= Table
49} ), FAHEA AT folgEo] <0 3l
7HAE 717t - Qlemd HEe FYUs 7<1 ot} o] ALAE MariaDB, MySQL,
DBMS ZFolli= A g A7kl glojA ol &
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Table 4. ANOVA of DBMS response time at number of tuples = 1,000

Factor Sum of Squares DF Mean Square F ratio P-value
Between Groups 0.152 2 0.076 438.972 0.000
Within Groups 0.036 207 0.000

Total 0.188 209

370 DBMSY] Ad5Edol A 2ol & Hole 52 27] 938 Tukey HSD HAS AA8HSTtE A3= Table 59
2t} MariaDB, MySQL, MS-SQL Server= A& T2 A5 E4S 7 A 252 FEHETh F29] 1007190
8ok gl 224291 MariaDB9F MySQLOIA &= A Azt A Zpe] 7} b= A3kE BT MySQLe] 71 =3
3, ©h&-°] MariaDB, MS-SQL server’} 71 w2 A 7S B3,

Table 5. Tukey HSD at number of tuples = 1,000

Subset for alpha = 0.05
No DBMS
1 2 3
1 Mar iaDB 0.08917399
2 MySQL 0.09814764
3 MS-SQL Server 0.03714000
Sig. 1 1 1

3.3.3 EZ9] 7§47} 2.00021 A
T2 M7 2,00091 7 Helo] A 3 ZR181= 749 Table 19] A dlo]E 9] EAhtAS AAISH A= Table
|

=
63} 2T}, FAHEA A% frol#Eo] <0.001 o] BE vgfm R R IR S 9 5 Ao Bk
e g 5 onw Awe Fo

DBMS ztell= A2 A2kl <

T
>
_);1_:‘
o
Mt o,
it
rO
£ 5

Table 6. ANOVA of DBMS response time at number of tuples = 2,000

Factor Sum of Squares DF Mean Square F ratio P-value
Between Groups 1.532 2 0.766 4848.620 0.000
Within Groups 0.033 207 0.000

Total 1.564 209

370 DBMS®] AsF Aol fo]& Holi= 2FS 27] 98 Tukey HSD AA S AAE3iL A= Table 73
Zt} MariaDB, MySQL, MS-SQL Server= A& & AE4S 7 A 1502 FEHT F29] 1,000 71
Z5-9F w7 EA & 2,00070%1 5ol % 3702] DBMS 7+ A At A 2fo] 7} v A3E Bl MySQLe] 7H
a1, thge] MariaDB, MS-SQL serverZ} 717 w2 2| A7 BT
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Table 7. Tukey HSD at number of tuples = 2,000

Subset for alpha = 0.05
No DBMS
1 2 3
1 Mar iaDB 0.20908737
2 MySQL 0.23095346
3 MS-SQL Server 0.03985500
Sig. 1 1 1

3.3.4 FZ9| 7§57} 10,000%1 %
FZo ) 19 A9l F o] AdS FQI5k= - Table 19 A3 do]g o] EAMEA S AAS A3+ Table
83} ), FAHEA AF fo]dE0] <0.001 o]B2 Hifo] Rl JMAE Ve 4 ) & Ho] FYsitE
MS-SQL Server 371¢]

| AL AE MariaDB, MySQL,

O

Mg 2G5 gons BFe FUH 9

DBMS ztell&= 2@ A 7ol 9JojA] zpolS meolt),

N

Table 8. ANOVA of DBMS response time at number of tuples = 10,000

Factor Sum of Squares DF Mean Square F ratio P-value
Between Groups 858.420 2 429.210 174295.3 0.000
Within Groups 0.510 207 0.002
Total 858.930 209
378 DBMS®] AsEdolA Atol& Hol= 255 27] 918l T key HSD #78& AAéritt. Aa= Table 9%t
#t}. MariaDB, MySQL, MS-SQL Server= A& th& A& dS 7 Al 2522 F-2du 750 1,000 7]
747, 2,0007§Q1 73-5-2k niz7HA| = 37H9] DBMS 7 A 2] A3k 1 Apol7F vz A3 B3Ik MySQLel 71 =
A7 Bl

2 aL, t}S-o] MariaDB, MS-SQL server’} 7} whE %]

Table 9. Tukey HSD at number of tuples = 10,000

Subset for alpha = 0.05
No DBMS
1 2 3
1 Mar iaDB 4.067886
2 MySQL 4.562182
3 MS-SQL Server 0.04754298
Sig. 1 1 1
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3.3.5 BZ9] 747} 50,0002 A%
FZ9] N7t 5uk ARl F Lol e 22l T

107 2t} 22hEA A ol gEe] <0.001 o2& Hyto] Zrh= 7HdS 714 5 °‘E‘r

7S VZbe 4= 9o r g e FTAUFIA| ¥t} o] AH-olAE MariaDB, MySQL, MS-SQL Server 3719

DBMS Ztell= Az gtel] SlojA] apol&

Table 10. ANOVA of DBMS response time at number of tuples = 50,000

Factor Sum of Squares DF Mean Square F ratio P-value
Between Groups 462447 .2 2 231223.592 1948482 0.000
Within Groups 24.564 207 0.119

Total 462471.7 209

37) DBMSS] d5FdddA Zpol& Hole s 27] 98 Tukey HSD AA S AAI8HSIT 7.%54% Table 117}
2t} MariaDB, MySQL, MS-SQL Server= A& U2 ATEAE 71 A 250z 54

Agelx 3719 DBMS 7 Hg Al A ztel7t Uis A3E BT MySQLe] 78 =34, %01 MariaDB,
MS-SQL server7} 71 wE A 7-S B}

Table 11. Tukey HSD at number of tuples = 50,000

Subset for alpha = 0.05
No DBMS
1 2 3

1 Mar iaDB 94.40719
2 MySQL 104.1560
3 MS-SQL Server 0.09339764

Sig. 1 1 1

4. 4 &

oA dEg= A stolA 7Y g AREEE 9542 DBMSS! MariaDB9F MySQL, 18]al 4

4
DBMS?! MS-SQL Servere] A17-4%5-& Aol ol3] 371531t} DBMS®] 45§24 Aol Aoz el
s}ﬂ Yao| o) EZo] 222 walA)7|HA] = AgolA 7ke] 2ol Agle] HaA7he ZAsAr). £Qs A 3
< 93] HeidiSQLS T2EQQ=2 AT

%%; 100714 1,0007H, 2,0007H, 10,0007H, 50,000747H4] S7FA 7184 @ Z 42 DBMS 7+e] A5E4 1)
A ATNE IS Fdolon ¢ Z A~ DBMSS A8 DBMS 7H] AeEA Hlal A9E 98 5 Qo) Bk
Ll

2 B3 A AN el Aok EASEA ) W AL AN BE AFAN Aok EAs o
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Apol7b v s 371 9fell Tukey HSD AAE eIt &4 23 729 7il @Aglo] 48 DBMSY
MS-SQL Server®] 450l 7H -3t 551 T2 N7E SR FolX] AEH A gl = 48 DBMSS

L322 DBMSTH| vl 2 AAIZE Aol & BT Ty FEe| 7t Aol 1 Afel= &

2= DBMSS! MySQL¥} MariaDB 3+€] ”E%élOﬂ A= FEol 7P A 100709 Aot 5 DBMS?tel|
o1&k kol 5 HolA| @kon, FEol 1,0007) ool A= MariaDB7F MySQL Rtk 4t A2 |3ko] f-olatA
ghA AeFAe] Frhe AMS Wt webA 9EA2 DBMS FAlAE 7Y wol AREEE MySQL HUth=

MariaDBE AHg3h Alo] o wigsichs 2e & 4 9
S

& AT 542 DBMSSE A6 DBMS 1He] AErleor @gd o gtk ao® F99 FHE A9,
AAl 78RN0 A= Stjsta A Tzl 291 2AE B} vedstebid, Sdd A4S 79 sk Aol FF
ThA o]t
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