s glsts) =2 - N
R63 F|45 2006k 122 AY 718 ¥ izl

SMCystm AY st
dooly@office.hoseo.ac.kr

A Survey of Representation Methods of Game Rules in Game Design

Chang, Hee Dong
Dept. of Game Engineering, Hoseo University

o of

AL BARSE TAARAN 2 ot FARAS I 2EGARA 47 el o}F
ol Zich Ade] AAME-L AT} =] HANE 2 o]Fefzict 2 oA ATt el 4
A g2, 8 eikEel 40 A% olslE 5 Qlolol 813 A% ol ol WHEe] £§
522 Welsjolol st 223 FRY AFo] o] RojA0k Bek. B AT AL LAkl o
8, AR AP G 5 e BARAL 271 et ZAFEA, PARSLY, UL B
QA AESE W, 22YEd0} TR ohel HRRAE Heict MnENe A
3ol BRYY), WFYA BU5Y, weld BESA, A58 23 154, 3201 544 990
sb43o] et ol ol wlmEA A5} UML 71 400] 71 Agteleiek, ek UML 7192
o 2o} gels A5 43 e SPhel 9as Aoz Basy,

ABSTRACT

In game developments, the design results are often modified not only in the design phase but also
in the implementation and test phases. The results of game design are consisted of the results of
game rule design and the results of game contents design, The results of game rule design should
be correctly understood to all the participants, be efficiently managed by the given configuration
controls, and be accurately verified, In this study, we carry out a survey of representation methods
of game rules in game design, We have the comparison analysis of the written representation, the
UML representation, the Petri net representation, and script-language representation methods about
the suitability of the representation method for game rule designs. The comparison analysis is about
the representation scope, the visual representation, the automated verification, and the configuration
management, The analysis results show that the UML representation is the best method but it needs
more convenient automated verification method,

Keyword : Game Rules, UML, Petri Net, Script Languages

39



40 AR AT BEPH 2ALET

1.M B

AQNELE AAZHA 24 DBS-§ AXE o] 7Lz} of
4 Hl&EtEA Bg dEEHAHE 2elx sido] Az
A-olthl), &, Al 2 FAR ) BEd= V)%, §
2, QlEjslo] =g 7h Al29g dAlst e T sfof 3 B
oh izt F3A Al 22 g EFololr} AA A £
AES FEsof gt olefat AL B4, AYuA
e} HAVE-E ARG A A 807t =T 1
5 FAGA S HAEGA M YA 20067 2A ek,
ol AN elM AAUEo], AU TIAIIA B ozt
TEAAYL Hl2EGANME, A5 Fohs AL 9|
i},

ALYARIY A S A AY F2T AY Sz
o AAUNEL R vz & glvh. AAS-9] A elM A
Tz AAYEL BNEEY B AEZRE 7AEES
Foto A BHN AFo| o] Fo|xE ubd AY
T g ANEL ZAZAE # ohzt 2739 )
L2EE B3 A8 HFo] o] FoiA ek gt

metA AE2Q AYMEE e ALTE LA
&2 WA i3t A&e Aol o]Fod = e AY
o] BEW2o| dasict =& ol2d Baue ®
E HEAEo] AE3tT GAl o8& & glofof gt

B =F8, ATl Aget Ald o] 33
ek ZARITE EH o gt}

AT F@L2 dt 7)1E dT5L v Bt
7hg AEH o AUE S Bk e F, 09, B
£ A3 EA E8(written representation) HFAlo]tH2, 7.
o] Hale AUt} AAUEE FAE 53 ZE AL
FANET HRBE FR3}7] s ARgEct =3 AYw
#-& UML(Unified Modeling Language)[312 E&sh= 1]
o] ATEUTHS, 5. 1 F & AFE A= BeAdolN A
S ERE 2 2, v, Yol EyE 9 E9(reachability) 7
Aol #AE B71817] Y& UMLY Ealattolo]ay
(class-diagram)-& AM-31ICH4), T & delME Al
ZEgole] AW e et i frE B4
THE 93l UML tholo] 2 RER BU]5H= WalEo] 20
HATH2,5) 232 AldEE JRE S EA 50 3
E U E(Petr nenZ FE3HE ol ATHATHAL o] A

AAMNYUY =8N A6A 4R 200649 124%

T AAUES Agdode 53 AFL 94,
D&D(Dungeon and Dragon)[719} AlY14E SEZVE
2 B 2n = e 7 8502 A 73
£ 23YE Ao (script language) 2 E&HH o] AT
thg, 9l o] A7 AL AAYE-E SA) 2P 3
T 84S AT3| A3t 23 HEA 0|},

£ A7E 712 AYTE 2EEAS 2ABM 1 B4

S HIEYA ALTARI A AE HEA o s
Hoh= AL BEES @t

2 =82 23dAE At A, 3gelMe A
Gt FEPIEE 3k, 4eMe AdTE 39
WHES v RENY F, 5ol 2B Wtk

A9t (game rule)2 AlGo] o1BA Fash=AE A
e AR AE 24E Ao AYel F4F
A F2E VeERATHI0, AYTEL E#o]o] A4 (action)
AL, TAF o FHE, BE FHolEH F
=, Walx] g F48o) glon wiEsbssict A
T FHE, (¥ DI o], FIXHCELHE) 73
(operational rules), T3/ (% 4£) 712 (constitutive rule),
oM AR M) T (implicit rules) 2.2 Vg 4= JTH10],
948 L EHolo7t AUE o] BA Y olsfo} =
Aol gk AR Eo|1, T T =elF ol 42814
A ALY B 25 wEo] = URE mypda
(mechanics)o]t}, o] 122 Edjo]ojo] Al tha] A
HE7} o] %A A= 1 whgEof SRS g o
A T Eloloz} MR J1E AJskA] Ga AEslA
ZoJ3}7] Y3l YAt 2o FAH o2 AFPHE d
EJAE 8 3] olch,

ALt ost AA=EE 2 ATz Adn
FHAE AAE A AYLZEY O] HAE Y8t 7)1eA Y
AR (technical game design) 9] A2 AlFsict o}
2hA AR AdtAl o] uls-L BE bzt
o] I5H R oafslof 5tr] AUTiRQ GAGN AR
I AYTEGALY} H2EGA N A= dulyoz
ATt e Er)/z2a/48-8 s A,

do b O of



AGeRAeAN AdtH BHPY 2AQT 41

AdEdo] FeE W= IR = 7834, AY
T8¢ 548 Yehle s AdEeel 3
Fol & w7 e BN EeI
=94
T+3lo]
WE gol

o]
oE uhs

d

A E 7S 2
2447380]

g8k R0l A
E#o10} T} 249
AdRE

[J37] N3 A FAHYA YYRE
aez AldurleA Ahe AT 2EHY
& T 2E 8 FEUE 0| WS oo it}

) AQpEgeREe] 4A s 4 U2 FHE
& HFY = F#(visual representation)

@) A3Ae) dafe] FIE WA Fu ALY g
< AF3 Jetd + gle =23 28 ogical
representation)”

3) AU 2] AN &2 724 P20 g 25
319 7% (automatic verification)

@ AL AL BE&H FA B (efficient

configuration management)

3. HYURY BURAS

B A7 Bl A AdTAY 2R EL EMR
& (written representation)¥-2], UML(unified modeling
language) FHL4], HE | E(Petri net) FFW2], 23
HE Ao|(script language) EFFAE0] 3l o}&& A4
3] AvKshd ot 2

3.1 M (Written Representation) EE{t}Al
FARELAL AUTHS Fds= A5 WHe
2 (E 123 Zo|, & &, THES B3 £A2 2H3)

" EEd AP (syna) S F3 Rk PHE ofvig

T Aotk o] BEHA Y F EH L2 AYH ] HAWE
£, #ME T8, MR GRS A R3] ol

AR AYTES S W 28H B TS
2 ARSI v T e A AT 2388 7 3 A
T3], AdHoln A B, =gHQ FIF
Ao Al wet AR e 223 FAR 28 AY
T3] A5 A3 AFEE A + gl =8 A
T dANEe] W FAE A FdEe T HE
o] BAAES T3] o] Foj)7] ugd AHaA &
L u|aEFo

AR Yy
1, W EH4N: DM(Dungeon Master)0] BE E&ojof
ol Al Zxte] MYUEI 2 2t B ojF
YEE # AUA ol
2, 983 (nitiative): Y2(PCUY A BAE)o] FHA
ZAHE 14 2 8 B
HA s,
39%, $AAE A= BRE:
Al H3: 2ot Feol A M3E
(BADLAE 733 258 3Fx)
b)ol & (%5, e} &S APO|FE XY
E&olo] #21Y 0% FZ)
AFAR &34

O F22} DpY otolH Ak

e) 28A B3

4, P, 9470 gk F: fo Y A2 AR

AYA A}

5, g3k

ASAEI B8 oW AR7l BLUD $ Hol
Ay HYe AYw'T golc)

b)3tBo] EYUIHH, OE Fo] 2 Ac@
ST 9t (HAntAE 2% F2)

o) AR7 A4EHY, 1Ho2 EoPlA = &0

g}
[#1] D&D[7] YUOIAE JA9 NETYE
T2 Yolx

2 A8 ol
= e 9

g B2 7

H = 5

o2 g2 3
Wi EEEEIEEES

[E2] D&DI7] E3°I9 449 A2k

3.2 UML(Unified Modeling Language) EE&{UA!
UMLE SZEdojd] g WEES BA), /i, FA)3t

£ 93 Bxoz st AARE 2d Qlojoy =

AIAEF o= AREEUBEL UMLE & 87)] tholo]add,

AIMAAY =2N Ho6d 4R 20064 12¥



42 ALAzIAA At =

Z f-27) o) tholo| 2 #W(use case diagram), Ed 2 Tho)
o} 13 (class diagram), A]|HA 2 tho]oj 13 (sequence
diagram), § 8 t}o]o]13(collaboration diagram), 48] T}
o) o] 1 ¥ (state diagram), FF t}o] o] 13 (activity
diagram), Z X E t}o]oj1#(component diagram), B} 4]
t}olo} 1 (deployment diagram)EE AT Ego] A2
& B8 vFYE 2 dolot,

UMLE Al2"lo] dite] ehekst olsfBAIRlE o] #3¢]
Sdye A3t S, 1A FHA ZdFH2 F27A
o] tholoj o] 1, A I A A|zle] Aol Rl
Fej2 tholojad, A|E2 tho|oj a1, HEro]o| T,
A thojol 13, T2l EFrholo]adleln] T3} B
oA Rl sE AL HEIUE thojo] 133} v x| tho]of
addolt},

AT e UML B8, (1Y 2) 9} 7o),
2GAATEET L F2Ao]2 thojo]ago R
I FATEE B4 A A g 2dy tholo] 13
E2 589,

UML B8 Aldqtal g tholojagdio g yehj7)
o] vlFgetA 2EE 4 Yok THA ZE AR
Ago] AFsHA 2 W8-S olsf & & gtk =& UMLS]
thololadle] mEHMA e =) ARl XA Q79 vk}
A UML B34S ZA7te) el wet 938 24 &
I AL WEEo) YA T w2l g
oA A 5 e MERARE Fe| YAAEe} B
2 4T £ 3ok, AT ol e ML RS2 253}
¥ 758 CASE(Computer Aided Systems Engineering) <
S A b2 SR AT E o]l AAIE A7
o|Folo} 37] wligoll dHol L =H o g REHE

uIANYAY =24 Hod M42 20064 123

| Y 2AAT

3.3 HEZ|UE(Petri net) E8itWa!

HEHUEE 19603tH C A, Petriol] oJ3] AL 7t 53
t}, HEFUEE AR 5 E(information flow)S &3
3244 2d(formal mode)ZA Al2dle] A8 5ED} A
o8 BX3}17] 93 AMEHTHIL, 121, HEJUESY 74
2, (2% 3) 9} o], Al=H 9] FFH R4AES YERY
+ place, 5542 8458 Y= wansition, place$}
transition AF0]9] A& el arc, 12]3 FH T A
o] ZEP-g oJu]sh= kenO & o]0l gt & (2
3) ol QL placeE, GHAIGE L transitions, I
token&, 18] 1 SRR E arcE ViERATE

[183] E2{token)EC BNE HEZYE

of"l Aol A 2z} place]] B A H tokenE 2] X E 11 A
oA 2] markingoleh 21 o] marking& 1 A} of|A 2]
Azgl o] B EEH Ao]o] gk el S epddt,

HEJIEE st WAUES Bd3l=d 832
2 gg9ed 98 89, AaAEA](muual excusion
problems), 47]-2~7} FA|(reader-writer problems), A4}
28} A (producers-consumers problems), tHEA 2] 7] T

Z(multi-processor architecture)7} 91T},

[1%4] HEYYER RUY E D&D WAFN RY([5]



AddAA4R AL

FEMERZ AYTHE TIY Wi (TF 4) 9} 2o,
FRAYL-S FEUE F714A 02 dastoof gt

HEUES] BEAL FEUE digt 7|2 x|
& 73 9o d -t A AYSHA 2 W E-L o3 E
ol H|ZdA B BT T3k A A
=3 0/E AFL 5 V) vl =3 580l 7}
3. SEME Algdold /e =T (o):PACES.0e) &
B3 2HE AYTAY WE-S HFEE A5 5 Uk
223 HEYE A8 CASE (el Net Case) AHg3HH
zdo] Y@ E vl wd A & 5 9l

JEZUEY FeWde JREE] FHo| o] &
z0]7] vro]7] mfFd] AYe) & Oﬂlg-ﬂ-il_v,} oA AFH
o] FEL A & 7 ot FAATAE L, 8 S AY
g T8 AE9 BA dalule gy ﬁ ]2 oHjE =
(ovethead)7} BolA AA3}1x) £},

3.4 238E 20{2| BN

23HE Ao 7)Ao 2 5 (compile)HA) 431 E
T W77t 23HE Y4-S B3t ek WAl
Z2 a9 AolE Bt} 2AYE (script) Aolo] 3=
AutAIPE, F& A 2P E(Unix Shell Script7h $
o} 23YE Qdole 7IAloR Hutdslke 22 o o
o Bl At A AR 2 (synax) & AH8-8L| wE
off vl 1A ARg-8E7] 4tk A o) Aot

AdTtEE B3] A3 AHEE 2T YE Aol A
T L W AU S SA] AP 5 Qe BB l%l
7] S1gtolthg ol B ATEAE B, AU
8171 Y8 AM-E AT YE Adoj= Clog), 22l Lis
0J[9] A& X (syntax) B 7|9t o 2 AMR3EAL 9k, Lisp Al E_q
2 7jbe] 23YE A2 ALTEE BH «7} (2
5y0lth, o] ATYE ol 7] 27 whEe] 9AE
Z¥3 U A AR}, G $AE Atold) o383, 43w
AAES B To) 7Fs3l7] whiel 2E F2 ATt
e g 5 QY

23YE o] FHHAL EA FA7INE Mg 2of gt
Zo] Ul-8-& BT} M l%%* Hog By + ¢l
o} a2y 23YE doje] A4 AFEH Zaad o
ole] FEH 52 =) BHS 973y] el
ALFE W& =2l oz RFE BhE 4 ot 2
2|3 23YE Ao HAFEZE A 5= e Waol7]

]

oy o

e

KX
=]

r& rPL

GE

e

-‘b

EEPY 297 &

witol] B3 Gl ) AFE Y AFe) 7Fedich 22
HE olojg Z3HE g9 Fydels A& Hre A
Auigol w2l 7hsd & et

(set feature-types (("peak’) ("lake")))
(set feature—namers (("lake" "generic-lake—names")))
(namer generic-lake~names (grammar root 10
{root {or 5 (foo ‘Lake * generic-names)
1 {generic-names * Lake")
)
(foo *") : works around a bug

)

(include *ng-weird")

(1851 HYYEY 2
BRI oN

200 Qi FEYSS AFPEASZ

4. HYPTE HAYE BluEN

id%ow N} EPYANEL AU B A%

Rol sl AT B, WFAH 58N, =eld B

Eﬂfé A% A3, 738 o whrol (X 33
Zol, st girt.

24 | oM |[MEdq= ¢§35—

EQEN | 20PN | BORA | G

AT AT o o AT,
A (ea e g ana(S39T Deanna
R LEIERPLE SRR

7ts, 4
NI 4 | ee | w8 | ws
ey 23335%

7t F,
AR B | e | a8 | e+

¥ | ey 2UAEY
REFA ww | A | #e | w4
3=
qugﬂ e 5 ol Z b
T R
A S x o _
EUS |zuwas| gne (TAATH) MTE
&  |xw sy | TUFH | EUs9
ag | H2e |TiosY) Anzs | ean
EY 4 EY =Y
[£3] UYFY EAUNY NPy o EAYASY

2 2006 128



44 AQUAAANA AT ZEIY 2AHAT

AL BRAN] sl s, B4 ERRAL 7}
3884 RSS2 ) WRel, PANTHH, 29
A, AT 25 BEE 4 ok ML B
Zejsttolo] 1, sh7)Actolol s, wAlctoloi 1, B
grololados FA4THE RET 4 9, §270)
chololadst BEciolelade ol L9ATFAF
ARFHE FRG 5 et Tel Az Ry
2 3usE BY0 BEA L) Mg £ &

de $aalAT TAATFAL Bl BE) olgeh,
23YE o] HAYAL T2 dole) B4 74

oX

T4, $RATY, PANTH 25 BEY 5 3l
WFYH ZANS s vlmshe, A 2APAL,
AR} 195} SRS gol Y A9E HFUAe] ¥
oA Wl EAFH0 2 BAY A9t w)FA4o] Yol
A7) whgol, v1738 E8Yo] ZhaFelt. v B8
e AYTHY -2 UML tholoj o e R8s o)
2ol 11798 Fdyo] S5}, 2en dELE B
APAE U7 J1E5S T eS U] Hee)
HFYH Fdel stk Tl sl B8
& 9, 2y A2, SEE, HES AFEatel sEEE
EAFH0) et EQe) wEol, AL T ol
== T2 e Blke B 5

W AgE Telx 2aYE Qo] ERYHE AY

12 ~3YE dolz Edste} 37] thEe] 2Yolt
SIEE A8 28k 3 52 T} o] 3
2o, vz EHlo] B71 s,

o4 TN o) HLshe, EATARAE 4
of el eejdom BEE $E 234 %—% = 9ic
ag} 24 24t 7129 $5E wH E
de Fhsalth UML EHAe A9E cholojay B
3t $Alo] =eld] Edol o] FAEE 54 B
E48 a737) o] w24 BAY) 58 s
2IE B4 ASolE Br)ARe) 48 8T8
Bl =22 @] 535k

A% A3l el vlmale, B4 BB AT
Ug-S QIzbo] AMgHe ASIESI ol 2 EE] Wl
AR} 292 A 5 gl e BFE ABHE 5
gk, UML EEFHE UMLE Aehe CasES o] et
7) Wzl AT 3% A5 s, et

:Ll

Z_l

PIMNYAY =2N N6A R42 20069 124

CASEE-& A3 AF9 Ashe Adwzle 2219
= FENA Y AT BAE Yok o 7Fs3i o
23t 22 UML B714 9l ol AA| A a2 A28 mdaa)
i:aﬂ"‘oﬂ g A2g de g g sEvE B8
2lg HEZUE ABHolEE o] 838lA 2eH oz A
Fa& AFE 4 k. e ES} 2 74’4 4
B0 2 3= ya4d nd3nolr) i

o] $raith, 3k 23 YPEN FHYAE /feslaz}
e AT A4S B¢ B0z ] fE
ol AF58o| 53t

ATt 284 yggeld ois) v a3y, FME
22 FAUE AE 9E3}7] o 287 §4
#e7t Brbssich, 2ayEY FH M A4H
A71E AH3] dhiEel AEHR 71 A7) F el bt 3
FEee) ThsalRrt 239t UML 289322 CASEE
< AHE3H e g2 FES AlsFoR sE
7R 2 HERW E Y] o= CASEES AHE-31E &
e B HEg AFHo= dFo] HFAE, A
A Yo disl 2 H o2 BEHY] el F3TE
o 015231 &go] o] Fo A BRG] gl

B dFoN 2AME S AL naEMg 2
7} UML Z32o] ATzl 71 Asl wbajo g
gt

flllO n& 01_4

5 828

AdNEE 7187}, a2 vizteold, 22 e 5 ok

t Hoke] AEZFEC| A Fefste] AYdrt. AL
¢ 4EE A3l AYEANE-L & FoixiSo] W=
ojsiafor Tt AUNE S, AY EANEL A
AJAARE FHAA L} Eﬂi’é‘?lﬁlﬂ}xl A w7l of
Folxitt. A AL AT Tdze A7)
Weoe FAdT I FolA AT 2A e, 2
€ Fofatee] 43 A8sA ol d & glofo} ka A+
WS WARES B4R & & Slofof 3t g
1 78E Aol ol Fo|Aof gt

2 g7 AGTE Y EANEA s, AL A
BITHS 27) AT 2AAT oIk 2Ahe BET4
FAETLA, UML B84, A EZUE B, >

3k

Al
o
L.



AduiAloA ALt Y ZAIAT 45

AYE o] BHYHOZ 471A|o|r}. o] RFAES, A
EREE Efﬂ‘ﬁfl HFd4 79, =24 29, Aedtd
A%, 283 547 Phge] o dzte vja s

H 2423 UML B7]%A 0] 7HE AR AL 53]
e AT FES Adstue BE vaEy FE
A etthe A GA =90 UML 27142 CASES
& ARt AFsshe Aol 7heS kA ARAF
=2 71Fe) AT 220 A= £ BA%
Zjo] Fasir.

meb goz dadt ?ﬂ?—b— UML E714 02 o]Fo]
2 At e] AANEe) AFE da Bels ofFold
e AHE e e /T et

St

[1] Andrew Rollings, Dave Morris, ‘Game Architecture
and Design” , Coriolis, p. 2000,

[2] Erik Bethke, “Game Development and Production,’
Wordware Publishing, Inc. 2003.

(3] UML &-2]A}o] E: http://www.uml.org

[4) Vladimir Yakhnis, “A UML Based Notation for
Specifying Abstract Board Games,” Proceedings of the
IEEE International Conference on Systems, Man and
Cybernetics 5, pp. 4925-4929, 1998,

[5) Thor Alexander, Editor, “Massively Multiplayer Game
Development,” Charles River Media, Inc,, 2003,

6 38%, ‘Aduizh 2 Agdole 78, B3R
3= AB, Val, 12, No, 5, pp.595-606, 2005,

7658 ¢ 49 WY “Dungeons & Dragons 2%
5, PARUAIA, 199

[81John R. Rankin, Xiaohang Ma, “Game Design
Language,” Proceedings of ICITA 2002, pp. 283-285,
2002,

[9] Xconq Homepage: http://sourceware. org./xcong/

[10 Katie Salen, Eric Zimmerman, “Rules of Play Game
Design Fundamentals,” The MIT Press, 2004,

[11] James L. Peterson, ‘Petri Nets', Computing Surveys,
Vol 9, No, 3, September 1977.

[12] Claude Girault and Rudiger Valk, “Petri Nets for
System Engineering: a Guide to Modeling,

Verification, and Application”, Springer, 2002,

% 8| = (Hee Dong Chang)

E-mail: dooly@office, hoseo,ac kr

198413 Aoi et 73k} Z<4(sAh

19873 A=3871E0 ST EQHAD

19953 B3 e} 8k} Z¢J(2ih

1987 - 19973 AT AT L GFBAATA A a+e
1998 - 20021 S| AR et AFE A 2

2003 - A A ZAMHEE AFHFTERF AL TS} zmr
FalRok Adegid A A, Ad BBy, ALLRAE

UINYYY =8N Fo6H M4L 20064 124



