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An Implementation of the Game Mechanics Simulator
Hee Dong Chang'

ABSTRACT

The scale of game development are rapidly increasing as the blockbuster games which cost 7720 billion won, often appear on the
markets. The game mechanics which is concentrated on technological elements of the game, necessarily requires the management of
quality. In this paper, we propose a computer simulator for the quality evaluation of game mechanics which can analyze the quality
accurately and economically in the design phase. The proposed simulator provides Petri net{7,8] and Smalltalk[9] for convenient modeling.
The simulator gives the realistic evaluation like play test because it uses the realistic data of gameplay environment such as player
action—pattern, game world map, and item DB but the previous evaluation methods can not consider the realistic gameplay environment
and can only cover a limited scope of evaluation. To prove good performance of the proposed simulator, we have 80 simulations for the
quality evaluation of the game mechanics of Dungeon & Dragon[13,14] in a given world map. The simulation results show that the
proposed simulator can evaluate the faultlessness, optimization, and play balance of the game mechanics and gives better good
performance than other evaluation methods.

Key Words : Computer Game, Gahe Mechanics, Petri Net, Computer Simulation
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(E ) MER HER0M 52 ddy 223 2AH £ 22X
(@9 ® E= rheE)
2AHOE W 01 2l 02 i 03 HY o4 | allE 05 Y 06 g 07 e 08 | AWo9 | AWI0 | Y1 g 12 A 13 A
HUF(HH) 0.0 0.0 0.0 05 1.5 12.8 26.0 34.4 57,4 66.2 419 575 38.4 336.6
IEC 0.0 3.1 66 10.7 12,2 18.1 35.4 76.9 56,7 86.4 68.7 2.2 100.5 5476
oI 0.0 5.1 16.8 36.9 753 1255 2972 524.5 512.7 601.1 5452 530.9 5430 3,820.2
A SR (B FH) 252 1.4 47 9.8 117 13.7 414 102.0 73.0 78,1 73.6 89.2 86,8 6116
Aci Xl 35.4 0.7 0.0 06 31 22 78 516 26.2 41.7 23.1 405 6.1 238.8
=4 0.0 41 49 154 36.8 38.3 102.4 1178 161.8 170.0 181.1 136.9 136.3] 1.105.9
gz 0.0 50 47 10.0 253 359 86.3 1088 | . 1082 136.2 123.1 122.4 124.0 889.9
£ 8 0.0 23 3.3 8.0 18,0 24.9 66.4 73,1 98,0 101.8 115 82.9 105.5 695.7
23 0.0 42 48 13,0 24.0 42.1 948 142.0 1916 21715 209,1 2051 158.21 1,306.4
A 0.0 28 10.7 265 456 98,4 194.4 3444 383.7 355.4 363.3 368.9 3826 25767
MEX 72,6 65 2.2 12,3 235 25.7 60.3 131.1 1838 161.1 176.1 i79.1 1068 1,147.1
M2 04 0.0 0.0 0.0 06 0.0 0.0 0.0 0.0 0g 0.0 0.0 0.0 1.0
EZUIUN(EH) 0.0 0.0 03 05 1.2 0.6 6.0 204 20.4 32.1 18.6 36.8 6.7 153.5
AR 0.0 1.2 3.1 55 136 13.9 46.5 1028 79.6 111.8 86.2 98.2 755 637.8
EEZ2H0E 0.0 0.0 0.7 1.1 2.8 7.0 18.7 29.6 46.6 468 442 475 37.2 282.2
Aefofl SEOI(HH) 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.2 0.0 0.3
Al 20| 0.0 00 0.0 0,0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.2
= 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0
SHI(EHEF) 0.0 0.0 0.0 0.0 0.6 0.0 0.0 8.1 5.1 4.1 32 6.1 1.9 29,1
Al 3.0 0.0 11 1.2 5.0 8.4 9.9 29.8 2.7 51.6 68.5 57.8 69.8 54,5 4305
2740 0.0 0.0 0.2 0.3 0.4 0.3 2.4 78 4.4 9.9 85 1.3 1.5 47,0
SEgZ 0.0 07 27 7.3 12,2 23.0 46.6 97.1 100,1 1143 112.2 111.8 111.1 7391
SpOjECH D 00 0.0 0.0 0.0 02 9.2 1.2 038 2.1 3.1 211 2.1 41 16.0
(E 8 TA HEREM 58 g 23 228 T 2
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EAHOE 01 A 02 H 03 W04 | W05 2y 06 g 07 Y08 | YOO | MW 10 | W Y 12 13 ]
AHAFHEH) 0.0 00 05 08 10.3 6.6 237 59,1 32.2 51.3 32,6 312 325 280.8
IEC 13 1.7 36 69 10.4 22,1 38.1 109.0 136.0 123.2 915 142.6 96.0 782.4
oy 0.0 14,5 249 38.6 60.6 158.0 21.7 511.6 549.7 565.7 4555 511.6 5421 3,6345
AN (HH) 76 03 23 52 1.5 14.9 3712 749 63.3 69.9 58.2 84.7 52.4 458.4
AHch Xl 0.0 00 1.0 05 06 51 12.2 32.0 12.1 31.0 38.3 6.8 1.6 141.2
288 0.0 07 8.8 9.7 376 61.2 86.8 165.2 1987 146.0 91.8 178.7 167.1 1,153.3
Yz 8.6 24 96 10.7 15.8 32,9 50.6 110.2 1285 1228 86.6 112.6 153.5 845.8
£ 00 27 7.7 7.3 215 28.7 61.7 117.0 1447 123.0 68.5 92.3 140.3 815.4
23 34 12,6 12.8 12.1 9.8 53,6 725 204.4 220.0 160.7 138.3 180.8 186.4| 1.278.4
AR 13.8 113 18.6 24.6 57.1 102.1 189.7 380.2 376.4 384.2 349.2 406.1 380.1] 2,704.4
MEX 195 0.0 10,1 13.2 13,6 433 755 157.1 126.2 1528 151.9 156.2 1809 1,100.3
ik 0.0 0.0 0,0 0.0 0.0 0.0 0.0 00 0.0 0.0 0.4 0.0 0.0 04
BRZOF U (HH) 00 0.0 0.8 04 9.8 5.7 30.7 486 8.7 47.2 62,6 18.2 3.0 2355
HHX 0.0 11 73 3.9 13.1 20.0 423 97.7 70.5 90.6 98.6 66.4 575 569.0
EZZROOE 00 0.4 1.7 2.2 42 18.8 32,1 63,1 52.4 71.2 67.5 49,7 65.2 4285
Acholl E2|(HH) 0.0 0.0 00 0.0 0.0 0.0 0.6 0.0 0.0 0.0 0.0 00 00 0.6
A 28l 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.3 0.0 0.0 0.6
28 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ZH|(HE) 0.0 0.0 0.0 0.0 0.0 0,0 8.2 14.6 1.0 1.9 22.7 1.1 0.0 49.5
AlD & opA 0.0 1.3 5.0 33 10.4 18.4 53.7 113.7 87.1 95.1 115.1 79.6 73.8 657.1
20 0.0 0.0 0.0 05 0.7 2.1 12,7 235 45 257 37,4 73 0.3 1147
AEZ 0.0 30 45 8.1 222 41.0 7.2 180.1 1645 165.9 171.6 165.6 181.1 1,184.8
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(B 9) A/UWE AESts TAle| 53 gy 2o 22 Fo| 2E
(@9): 3 Ex= wh)
ZAHNE HEol | g2 HH03 | HA04 | HHos | 08 YHO7 | 08 ;M09 | Y10 | Wl | HE I | 3 gl
HAHEE) 0.0 00 0.7 00 29 7.1 23.1 339 19.0 39.1 36.8 432 304 2352
BEE 26 39 8.0 1.2 12,6 158 27.7 157.7 101.6 822 1025 7.0 99.3 702.2
Aod 0.0 43 214 53.8 66.8 1356 244.6 5853 52718 489.6 513.3 4852 54881 3.6765
Ao a3 (HH) 48 28 26 78 145 24.1 416 101.5 86.2 67.8 783 749 84.2 5707
Ao A 00 0.0 32 39 8.1 18.0 35.7 8.9 300 29.0 15.0 36.9 17.2 2059
AEY 0.0 20 8.1 15.1 148 184 26.2 178.2 123.7 1273 1743 1008 110.0 800.0
f= 49 22 838 8.1 10.4 1.6 50.9 1947 1574 125.4 173.0 115 13961 10035
LE 0.0 08 41 1.1 9.0 19.0 26.9 305 728 88.8 139.6 82.4 120.1 665.1
23 3.1 39 53 84 227 483 65.3 2045 183.1 187.4 2472 172.2 20661 13570
e 18 5.4 12.1 248 56.6 101.7 187.9 4010 379.4 3881 379.2 383.4 a472] 27752
MEX 84 3.1 14.2 21.7 199 473 31 165.1 1519 1517 188.2 1902 1504] 11858
[ 0.0 0.0 00 0.0 0.0 00 00 00 00 03 0.0 1.0 1.4 2.7
EZTHUH(HH) 0.0 00 2.2 8.0 105 19.8 31.2 142 485 34.0 185 b4.4 24,1 2654
Wy R 0.0 1.4 59 95 175 323 49.9 91.1 108.4 946 81.7 1223 98.7 7193
EZZZOE 0.0 0.0 1.7 438 9.1 115 17.2 672 54,1 559 5.1 518 59.9 3883
A E2I(EHH) 00 0.0 0.0 0.0 0.0 0.0 04 0.0 0.0 0.0 0.0 0.0 0.0 04
A 20 00 09 0.0 00 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0
& 00 0.0 00 00 0.0 0.0 0.0 00 0.0 0.0 00 0.0 0.0 00
SH|(EHA) 0.0 0.0 0.0 0.0 00 15 8.7 0.0 18 6.8 00 5.1 34 333
2 3z 0k 0.0 1.3 28 1.0 15.2 304 50.9 64.8 875 943 85.0 89.5 946 623.1
20| 00 0.0 0.2 1.7 28 1.2 13.4 28 16.1 154 15 30.2 13.7 111.0
A= 00 20 1 108 208 36.3 £6.2 163.5 1435 1475 154.8 152.1 14891 10442
SHO|EC A 00 00 00 0.0 01 05 12 32 27 30 38 3.1 38 215
(E 10> 22HS AZsks DAt 53 2dd 2212 24 $o| 22
(9: o =& vie)
BAHOE |01 [ a402 [ 203 [ffod | @05 | a#06 [ 4407 [ a0 | o9 | ag10 | @11 | ABi12 | A%13 | B
AAR(HH) 0.0 0.0 06 0.8 6.7 105 11.0 13.0 538 395 293 21,0 438 208.0
ZEC 1.6 25 33 7.4 16.4 245 224 160.5 136.8 88.9 85.1 935 135.3 7182
Ao 0.0 133 13.0 382 718 140.3 22941 4409| 550,0 4793 ] 4745 h05.4 507.1] 3.469.2
AR (HH) 66 1.0 3.1 56 128 %5 438 66.8 847 69.9 556 62.2 h00] 4938
A Ay 0.0 1.5 54 13 12.2 171 21.6 6.5 349 38.8 0.0 191 H3 2103
229 0.0 25 6.4 48 144 29.0 479 166.4 107.8 91.9 108.6 109.4 976 7925
Y= 8.0 3.3 1.9 124 9.4 21.8 5.1 1344 1315 126.3 121.2 133.1 1047 859.1
bE 0.0 08 1.3 7.0 99 153 319 103.9 98.8 80.6 1077 941 91.6 6495
23 52 54 6.4 10.8 212 412 50.4 165.7 1453 1429 152,1 149.7 187.8[ 1.0847
43 9.3 58 14.6 255 56.5 913 1716 M67] 3878| 3742 380.0 349.1 365.1| 26535
MNEX 58 11.6 2.1 151 2.3 4038 88.4 183.8 143.9 1459 124.2 1495 195.0f 10684
HE 0.0 0.0 0.0 00 0.0 0.0 00 0.0 0.0 2.0 0.0 0.0 00 2.0
EZOA A (HA) 0.0 1.2 3.1 56 12.2 16,5 3.3 54 387 589 0.0 32.9 50.1 259.9
P& 0.0 28 8.2 130 18.2 36.3 50.3 715 91.0 936 64.2 90.0 1075 646.6
EZSZLOE 0.0 1.0 1.0 28 8.1 182 20.5 485 55.3 .1 56.5 65.7 54.0 3808
Ao 24 H) 0.0 0.0 0.0 00 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.5 08
A AL 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
7E 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ZHi(H) 0.0 0.0 0.0 0.0 0.0 6.6 6.2 0.7 2.5 16,2 00} 0.7 15.6 485
HITom 0.0 1.2 a1 8.1 149 419 0.1 64.9 109.0 1185 65.9 %4 102.1 696.7
210} 0.0 0.0 0.8 2.1 286 98 20.3 28 215 284 0.0 13.3 340 136.2
HBZ 00 3.1 6.2 1.0 214 53.6 19,1 152.1 16631 1711 179.2 1744 1883} 1,206.4
SO|ECH L 0.0 0.9 0.0 0.2 03 09 2.7 58 75 56 12 85 1.1 46.4
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