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ABSTRACT

Depending on the size and complexity of the game, interest in game quality control is increasing. The quality of the
game can be evaluated through fun and stability tests, and the player's satisfaction varies greatly accordingly. For the
quality control of the game, Fun QA is in charge of testing to increase the fun and give satisfaction to the players. In
this study, we first looked at software quality improvement techniques and game QA work. And in order to improve
game quality, we analyzed Fun QA, which is relatively unstructured compared to Technical QA, which is mainly
responsible for stability testing. Based on this, the Fun QA process was proposed and an example of Fun QA design was
presented using real games. It is expected that this study will be one of the pillars of the game quality management area
pursuing quality improvement by guaranteeing fun. Furthermore, it is expected to help QA workers expand their work
area.

FISIE : amEgo Eae), A QAGELRZ), Av|2tebg 4, A Y Fun QA 417
Keywords : Software quality management, Game quality assurance, Fun and stability, Game fun QA design

Received 20 August 2020, Revised 29 August 2020, Accepted 25 September 2020

* Corresponding Author Seon-Jeong Yoon(E-mail:ysj0827@gdsu.dongseo.ac.kr, Tel:+82-51-320-1647)
Associate professor, Department of Game, Dongseo University, Busan, 47011 korea

http://doi.org/10.6109/jkiice.2020.24.11.1451 print ISSN: 2234-4772 online ISSN: 2288-4165

©This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License(http://creativecommons.org/li-censes/
by-nc/3.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
Copyright © The Korea Institute of Information and Communication Engineering.



I HEAISHS| =2 X| Vol, 24, No, 11: 1451-1456, Nov, 2020

.M B

SZE O] PR} AR AL A Z2A A0 51
O2 AW} 7)ev]go] Sk AlFRen £A 2
Zo|al 22 W2 A Haprt 2713 AR o)
oA = 7 AR 1.2]. ofof AxEgole] F
o] ool 3wl A E PR A ZBFAL ARAL =
RFo 2 ofoj x| gl ket QA(Quality Assurance) ]
ool diFEATH34). Fdu o o7k Bl
= A A7) dof FA el AklE= o]
&, BRIy Aoz = AlFe] LA NA A=A e
=5 G7HE IS Ao AkE= B8 A

< el Sol7ke Bl e 1™, 17 Evt Ao
ARE = BEQ AufjH]ge 2 g Hnh

Cost of compliance
(Prevention,
Evaluation cost)

Cost of non-
compliance
(Intemal and exterral aosts)

Fig. 1 Quality Management Cost

(29 1]& 2 #4 oy 24 971E 53 54
el B8 FAWEE 5HA| ool tiyjejA o &9
= Hgof vlsf A er A3S 4 4 Stk o]
Al wmESo] Aol A B4 L B BT E
52w g7 Bk ohfel 3 W) o] Hah
© b2 FAL Ao S F 03 JH0 tholx]
A o) A= 0 2 g T 9l

ofafet AmEglo] dope] EUw AR} 1A
= g B 080) 7hes 2pels A9l Bopole
SH8E17) A2}, 19808 W]t Aele] 4
o WSt ofete] =AY FHY SRS A
A | AZ7F Ho AdIAES FEdE FAE A
sh7]of o] =RITHS,6]. =rHiollA= 2000 T e 22}
S AU MBI oh= 719 SR QAR 0] W
oj7l Aoz ZRIE I AY QAL Al A= o7
A QA %ZS Zad u Technical QA, Fun QA,
Balance QA, Service QA 522 LE 5T}

UurA ¢l AL ELoofA FATE] dF = &4,

KUY, FEA, DT, A 2L 7S e

o
ofch. A QAL QHAT An)E BEFho =K 17
ghas} g A7HS BRL Fis). Agle] A
HAES Eo) A0} =8 7550l BAlgle] 7

A slske BEom HakHl Ho] 5o}
SR BRINCE R ERRE P
of B4& BESHE AoA SHEo] Sk o YRE
F2 gdsh= A o] Technical QA©|Th

g o] Ao} An] @45 B 71sh= Fun QA= -5
2 FA T Technical QA W] 3l A|ASHE Hapt =
$o] wslo] 9l itk 1 ol Ajulek Ro] &
A AL A 2 1] wlo|nz o) As)
9151 s 4 ol W7t Axle W e Fot
455 T wast oloa @ Aok

el 3 oA £EG o] 2 A4 7]

= Frarste] Ao} Aml e FHE JiAsk=T A8
&3t Fun QA 7274 Z2A|29} AHE A5
o|& Eafl Anlo] thet FAEFS AA o]l A=A
A AR RE SH 7HsEE Ho| A} g

-

<}
aﬁﬁ 4
O

(o2

2 e

o
il

]

kl

N

o s

0%

o 7180 AY QA

21 BA W #5 78S

FAN Aol Ak 718 ofe] 7HA7t QAR o
Ao 2L 24 Feol o3t SRR WHolck “Fa
3 20%] §10] 2] £A|9] 80%S YA
©2 20:809] W Ho]e}a Zeto]. o] 71 E4
AT 4 ol ofe] OE 2 GRS FE 1) E

=
B2 AR 2 AP 9]

=270 & ok Aol A
= A2 A, Ul wet A9l F4o Fa35 I3
FEUEES BE 4 et

E Eelau A2 A|2wlo] 2718 H9 k]
Aalof = Aol WA AXH YAdqtygol golgh
EX4 Q9% (cause and effect diagram) 7|, ALY =
Aoy Fagt Au e As o FAEY A4S
gotel Htehe o) 83 Ale|AE JIYE Stk

22 HIAE 2FHO| SW 7l T2 AL} A Q) 7Ht
A A A AR AT AL 2T
Ap} E42 Wl A Aol S E BAH 9 A

2 v o



7183t 917 71 $919] Aol olofzich. Hukalel
At S Fxg wRE EAY ZREERIS
Hel 3 7He WAl =g whe A add &
A S FaA3k] A LA o] HAETL A,
AR 7Y olek. o) (19 219} o] VA mop
oloq V melo]etn st Zxg: meE WHT o]
e} & 4= QITH10). A 719 2 dAler o] A
S BlAE TAle] BAS BB oRK A A
Aol A BAEA R A o 4 ok

Requirements Analysis e —————————  AcCceptance test

- d_
Architecture design — Integration test
Module design Unit test

Implement

Fig. 2 V model of Software Test

ko= 7ﬂ°‘ Ndz2E s By 27] @A
= 718AM HEZE Sadolw L o] Hl A
EsA9 °lT°1?<l7l o2 Aof Apdoltt. I Wt
] Ak Foll FF Bl LB} 2T EAET} B
Hp2 B9 o] Rojzick. o] FgolA] v Bl AE, W
AL HAETSHA O 2 o] ot
23 7 QA 4T BM

A% QA7 BH= A& FAZAA Belols)7] Mo
st 42 9l BAE X ASele] TAL o] Ao
o AR AQ) A ERAAE Tes AT

° MI
o J

o /el AL s ofel o] At 2, GApelo
AL o] H2ol thet HAES +YFORN E
& 1ok Aolth Uobrt 12 15k Srelstol 7

ol W U2 Ty,

Extraction of
improvement
factors

Prevention process
establishment and
management

Development
support, asset
management

Test process
establishment

Test and
management

Test analysis,
risk management

Fig. 3 Game QA tasks and processes

AREA} SIS T SRS 29It A Fun QA ZEZA|AS} AH|

ofof A3t} QA A<= [1H 3]0l A Hepbd 2t
7*01 FHAF} FHAHFTOE o] & 4 U1
T ok dflo] dapoln Algof YJzsto] 4=afE o
of it - FAAY & AR A 2] Sl
o2 BEE sh= Aol T BAAZ S L1 AL A

WA $I ELAE F419] BEoleln g 4 alch

ARI0) A QAL & A Aol dE B71E
she B4 Asol 284S 93 wds) gtk 718 27]
R g 34 vte] A QAS $3she A9
wlgte] o) 4 o o] EATE o] ot Q14 ¥
Z3} o] g W 4 9l o) B2 A I
197 91 Aol 78 ol golch, Tuiit BABeIS] =
M3 el v 82 Tejd v F of o] iAo

o

2 EAAEET Y $YH 0 bRl Aol Grtn &
4 glist] B ool 2 Wy olrhd BAAE W
9o} 717HE thE Fol 5 0|2 vl g AFOR v

ololx 7] fitk. o] o] & FA SEE /T 4
ol7] ghiolct.

. SEESS ?Iet AIY Fun QA 27
3.1, Ao EEHME 215t Fun QA
SZEo] FHZ /NAs] Hgt 2] 7Ivel 3l
o Aol H e o] WSS 383t FAMAE =
gk <= Itk Fun QA= 73y dukol] AA A9
Aujet HE F82 HI5] 9%t S22 ARk
T AGofA= vl AlRE =Rt EE-E AL 3
ok 232 249 719 deg wEiA} sk Aol F
835P7)%= st o] o] Ayt Fa ol FAl
T2 diol8E A Hoke -7t B71 w2l
ot ERE o] vl E g ffsH Bl AEE 47
321745 %E.oﬂ ;}(JT‘GL /\Hl-oﬂ domog .%_é_] o:”

R=RE= 2T
£ At 497k W) “OIE}

Lol A7} Bk o e v g ﬂ i
2] % | 27) 9} 22 gl AW S Yok
2 ofolof 3ict. ulapa] Aok o) AIAo] HAE| =
Y1t Fun QA 53 AT} Skl Aol whejdl
glom], o}F Fash F4 B3 WEo| "rkw T 30|
t}. Fun QAE 3l AU Q] xpEa AL} 14 Aujg s

1453



B2 HEASHS| 2| Vol, 24, No, 11: 1451-1456, Nov, 2020

Aok Hli e Asto] 43
B 71 WA7A AsE 7}
s}lsH= QA o]t

m mlo A

3.2, Fun QA Process
Fun QA= A|9] 7 A 740
2lo] Lho.31 U A% 4= 9k,

A Y= 7|

Docume
nt
review

Improvin
ga&
confirm

Test plan

Execute
&
ELENEH

Fig. 4 Fun QA Process

[Z1¥ 4]2] Fun QA ProcessE& R WA 7|4 &
E35}o] Fun QA Z138& H A1 Sh=t| o] 2H7gofl A ¥
AT ZUES 55 0}51 o7]o A3t HIAE Wy
o= AARIE o] HF ZIE= sid AU elA A5 st
A} h= A @4 wet LA9E Asto] =55
W gk e il g AE o) whet LA A 9] A, ¢
A ol tiet AR Age =l ol 2A HES 7N
e, BelRET BRoN B ANE FE 01
QA e QAZ Wayat Aah Tl 50| B
Eohi Hajsto] £ AR Hsto] 1w o
ik o AFEASE AR 1 of
AT A1 Sl Al 3%
o] o] Aol S ukRa}A 1

"

IL“ s mﬁ
- m&
EL

T
=
r[r

33.FunQAZZ =

Fun QAo A HZE = J
gow Aer} %’ﬂ*tl of whet T A E
AL 537dolt A4A A Auja
o] mlgZ]sirtal & Aol &,

Iﬁ
x
X
o
2}
0%
il

N

[

rulm

)

_o‘l"

Ir o
mlm = o
N lo

o=
K
S ot

Rz
T

do o &

X

B>
(it

oo W
1 o

2 g
SN

o
oft
)

E A9 o7} Gl HES

ﬁm wkeba] 79lof whet Fun
unQ =S 217] 49
A WA AR S0l AR AOZ Al L7l He
A9 Hra g A9 29, e, AEee}
AAR 5 AYANE iom 2E5he Aol £2 A
otk I, AMEA 2elo] o A9l ol =g 2l
shaat g i Eeflolo wE A s, W U

ol @, 279 R} B4 5L o ¥ES

Fun QA W32 7|24 & HEsIo] HS EQAE wh
2 ARt S ARk A& S0l Y Al
A RS A o A=A 242 ot e e

h;]_' ]Hﬂ qX].O]o] AF HO—L‘—_-_X]

Pl 1 442] Holel & 4|

o Ix T
o
do
o)
o
S
rL

- W HAE, 4% g AE, e
, BFY Al =9 e HIAES T 4= 9l ¢

dolstol 54 7150l == gelA

2l I o
OFD N

H
o por 1%t

2H3}17] -‘?4’5‘}04% Fun QA JEHV\«I

El AR 7IES AWsheAE ]lshd Hok
JE R A 7% A= HAE A Alof 8f
ol wt e = Qe dlE Sl Al
= HAAZE 5 7IEd A5 4.0 o]
A = qlom WHEAES HS-

ZFo] 002 o) ol ofof gtrp & 7

[ O oY o tu
o o 10 ox
l)iﬂ IEHJ

_rElL

[>

|m

o,

=
my

flo |m
=@
FX T
o 1m

rr m&
Z

=2
X
i}
o 1

o

5
e

M
o
filo
>
32
o

ol

IV. Fun QA €7 Alz|e} 28

4.1, Fun QA C|R}QIzt I8 MAH| A

A FEU EFHE, 7189w uhat A 1L 4
Al 827} of 2 7}117P & QAL T e Au] 4
2l §AS0] Lyl BEL 2o] 7} )& Hol). e
L} RPGE £35}o] olo|El-S AF2-8l= T H5 o] A<

1454



oA ofol®l S A5 Eel T8I FFS Tkl
S 4= AeH12]. o]of & AolA= T EAE &4
3¢ Hukd MAJY(AZIRPG) ] 71814 & A= ofo]
do] s A A Aful 4R gefsial o] & Fun
QA HI2E tfbe s AAstlon [ 113 22 A5
ERJEE ZShet

HA N E7} AT 8h= ofolglo] of
ofi= ZiolY| o] HIAER = ofold] &
71 diizolt). 7 e o] e whet A3 st
o] 75 HAESH: 22 ZEEE]o] /=
W Ay 5= s AAsed e HE EUER
o170 A Fof AYsHES s3It &E o] HAE
= Elo] 7|7to] o= Ar Festu g AQJo e
st} oF 45 A= A9 A OR oifsiglal ohE
HAE H|gl| A2 olgo g AYPste2 HA 5kt
1Eal ofd gl AE|® 7|EAE EA s Aol I
o|ER o] HF ZJEE 7|2A E4 T AREAL HIAE
£ sto] Fun QAE &5t Ao & AA 53} ARE-
A= o] A9 A4 BFIS-21 2,30t A = BhER
o] FAE o= ATt

=
2F

d

Table. 1 Template for Fun QA Design(example)

cate | classific|  Verification . ,|man |partici
no . . start [period|
gory| ation point ager | pants
Characte .
s Types of wearing 4 10 o
1 . |items by character| 08.01 Kim
favorite weeks more
R level
1item
item| Emotional 5 10 or
2 Item analysis of the |07.01 Park
; . . weeks more
satisfacti| desire to show off
on
3 User com'ments ol 4e 01 4 Park 50 or
the item weeks more
checking way
Propo| Refer|Analy ord
. Statisti .
NO| sal | ence | zing Poll | cal Obser| User |interv|Rema
analy | analy | other vation| test | iew | rk
. . survey
sis | sis |game
1 0 o target
2] o o o o |[target
3| o o o o o target

&, ofolg) 47 Fa THA o] Thah g2 At
1 AR 7S Sgto] ofolde B3t A

&
0

P}
ra
M
H-|
00k
0=
mjo
do
rok
R
i)
-
c
=]
o
>
|El
g
|>
o
X
x

48 S| A AEEIES A ofold
o] T o Tt YIS HAEL 7|8 A Qo v
2 AR S glom A4 ok, Zreegl] e
o] Thabet BlAET} s sie) o] HEL 7184 BALL
B2o|1 Ealolu HilA 5 wel yl8-g Bast 49l
e sol A4 olakel B A9 e RIS Zlo] &
asiey, ARG AEE A LRI, v E,

HEE $)5S He R sl A FE 83 HAE

%= Q1A AT,

e} ofolglel Tiek A} oA SR AE
U 712k, T AHgARE ] Fello]7} Qlolof Ekat 4

2 428 4 glonz 507 FEo) ehl AHgA} 1Y
3 A A A A7 EFSIO] HAE F7HS 45 4
E2 dAsient o] HAES Fo dEaAel BAE
AV st Bk, 7] 81410k e BA LS 7Y 4
& ABSS PO R x5S s ATk

42 Fun QA AEIM &
HAESE AQlo thste] 7| AE HEST
Au] 4 F BRRIstia) sh= A ERIEE &=

e 2L
L mo

m

o | o ol
(S

EYE 22419] o] Azt Holehs
o gon] 74 ofEL} LR EEelo] Ay
= 2] 2] g QAT A3 A
o, 223 9 (3 1] AL B4y olo] A%
Eof uje} o) AgHeh S 37k 4 gl
Fun QA designoll 4 588 A& 4% %)
HAES At o714 B2E 4
Aol W 3H4o] 13

Al

o<

3 R

|

o

e I

oo
R

il

]

o 32
N

3|

il
()

l
i
o ¢
g (M
ok

o
%,
N
2
o
u
=)
Jo o
)
i)

ofl rIr

2N o 2 K

% EQIEo| et QA AP} WIET F:320] o] 2]
A WA 0 2 o 2ojAlof gk B A4, H§ 5

e BAZE S{eks WSl QtollA, ApgEakel gt

1455



S HEAISHS| =2 K| Vol, 24, No, 11: 1451-1456, Nov. 2020

&3 of 2] Bl AE7} S gl e
Q] 7] Eo] ol FEEE A dFe] H3
QoS AZT 4= 9L 7| H oL} B vhro] K3}
%m%%%%ﬂHLﬂ“ﬂmﬁﬂﬂi*%ﬂQN
Qo] Au)o] et FAE AT 4= 9l Fun QA 71H
= At AL i FRl Aol Hiske] 7
EE ﬂ XHUlﬂiOH ot 7&% EJE = A3kl o]

2o 1

& J;; 1&1 mlo
r

He)
AuEER
4 Zlolth
T AT T EAESHE A9 T 4 9
22 1 AT A] A Fun QA EAE 7] W&
B2 A2 Al 8ol F FYS A%
9 Aoz s A9 QA 4R

pJ
ok 7%]%‘«1 XHUIE & 7H’“ﬂ°1 EEH'G‘Q’]

E}— HPLE 7&6}1 %Z‘:lf?%*"ﬂ =50l

71812}2] 7)3 ML} ofoltlojgro e ke

© o AFSF 4

A
Fun QA ZEA A%}
Aol 2-g-ste] FAAM

=
ol
gl
i
jh)
o\
ol
- .
Rl
x
2
= )

ACKNOWLEDGEMENT
This work was supported by Dongseo University,
"Dongseo Cluster Project" Research Fund of 2020
(DSU-20200001)

F4H(Seondeong Yoon)

108314 ZAICHEY Il SofBTH RIS
AMCHSHD AR Sty

b
19874 2 SN
20081 SAICHE}M 2T EgofB{THZELIAN

(=3
|

20064 ~ Xl SA|CHSt AT EY

References

[1] E. S. Han, “The Guideline for Data Quality Assessment,”
Korea Data Industry Promotion Agency, vol. 1, no. 1, pp.
3-4,2011.

[2] Southeast Area SW Quality Competency Center, Small and
medium-sized SW company SW Quality Management Guide,
Busan, Busan Information Industry Promotion Agency,
2016.

[31 NIPA, Software Quality Management Practice Guide,
Gyeonggi, freelec, 2019.

[4] Korea National Open University, Software Engineering,
Seoul, Korea National Open University Press and Culture
Center, 2020.

[51 A. Anthropy, N. Clark, A Game Design Vocabulary,
Gyeonggi, aconpub, 2015.

[6]1 W. C. Jung, Game QA, the hidden helper of successful
games, Seoul, Hanbit media, 2011.

[ 71 H.J.Jung and G. H. Han, “The Software Reliability Growth
Model base on Software Error Data,” Journal of the Korea
Convergence Society, vol. 10. no. 3, pp. 59-65, 2019.

[ 81 J. Schell, The Art of Game Design. 2nd ed, Seoul, hongreung
science publishing company, 2016.

[ 9] wikipedia, Pareto principle, [Internet]. Available:
https://ko.wikipedia.org/wiki/%ED%8C%8C%EB%A 0%8
8%ED%86%A0_%EB%B2%95%EC%B9%99

[10] C. S. Kim, Easy to learn sofiware engineering, Seoul,
Hanbit Academy, pp. 32-33, 2015.

[11] Game Industry Development Institute, Game production
process, Seoul, Jungilbooks, 2003.

[12] D.S. Yong, 4 study on Game Design for applying fun factor,
korea creative content agency, 2010.

HSElCh st Al st w
MEAIEO: A BRIl A EER], T ISd AY

1456



