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ABSTRACT

Scripting is often used in games for novices at programming to enable implementation

of the game. In this

paper we examine the trial-and-error elements taken to implement

game programming and identify the useful features for game scripting.

This paper presents complemental elements based on avoiding trial-and-error, and
discusses complementary statements implementation of this proposal, where the
complementary statements were written in C# on Unity3D engine. The approach is
compared and contrasted to the existing approach.
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[Fig. 1] Traditional(left) vs. trendy(right) approach
using game script
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[Table 3] Work steps of Space Invader

[Table 219} 2ol W] F=2 ¥HE ojg 3  —ib Lhing: v do
1 declare variables
o A 1655 FdstAth A9 EF& $st] 2 game manager class
T8 d3u8)Zy gade §AAe =2 T A 3 event manager class
& 77t A, BAER 89 dhite] §88 ojens g o PI“SMmeZ o
game world class based on array
T8 Hel sl 6 message manager class
7 process of fixed object’s resource
[Table 2] Work steps of test games 3 fixed object class: spawn points
9 fixed object class: EoS
Genre | Type | Set Corime e Work 10 fixed object class: base tile
steps 11 process of moving object’s resource
1 A Bubble Bobble 34 12 avatar class
Act. B Puzzle Bobble 37 13 missile class : avatar
9 A Space Invader 21 14 missile class @ enemy
B Space Invader 2 25 15 saucer class
3 A Tiny SimCity 76 16 enemy class : initial formation
Sim. B Tiny SimTower 78 17 enemy class : translation
4 A | Mini AngryBirds 45 18 enemy class : special behavior
B Mini Gears 49 19 test of co-routine
5 A Dungeon Alien 57 20 game manager class : update stage
RPG B Dungeon X 58 21 final test
6 A Simple YS 1 62
: R AL PN A A A el )
Puz. B | Simple Ani Pang 16 of At d ®mFsF oHAR s A oA
3 A Memory Test 11 AAAZE EAEE 2olgtd 7 2 37 &
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[Table 4] Experimental process

28 Ax= [Table 519 2ol 24 @A 3
o 38 A 71ES AAE AYA), WA= A
¥ BAE AAB), WIN=7E AFEA] ko 7]
& e g I BAE AYBooZ FEE ]
9}]\

[Table 5] The cause of a failure

State Description .
1 class: P, Q (game: type N, set A) Average .run—tlme
2 explain game rules and techniques The cause of a failure (min.)
3 supply algorithmic & class documents A B B
4 | start implemental step FSM class 1443 | 923 | 1192
5 li E?O{le(; gfcord gun; time&go to State 7 game world class 1419 n/a n/a
if (faile overdue
6 record maximum run-time, error-code messenger of objects 140.8 | 100.2 112.7
supply prepared codes for current step -
test running parallel processing 139.5 n/a n/a
if (not final step) At
7 " prepare next step & go to State 4 animation FSM class 1376 | 112.3 113.2
if (final step & set B) go to State 10 resource linking 66.2 36.2 441
analysis of the results (set A) o
statements or methods or system readability 95.1 33.1 494
8 redefine & propose solution . .
if (possible) . local index variables 54.7 n/a n/a
build C# methods for comparison global variables 43.9 n/a n/a
game @ same type, set B .
9 supply methods of State 8 entities of game 32.3 22.6 227
to class P or Q (by turns weekly) objects : ’ )
go to State 4
10 analysis of the results (set B)
if (not final type) o] Yt wdls o] oHAE B 2|
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for(j=0; j<5; j++)
for(i=0; i<11; i++) {
switch(j) {
case 0:
Enemy[j][i].id = IDEN®;

Enemy[j][i].frameoffset = 6;
break;

case 1: case 2:

Enemy[j][i].id = IDEN1;
Enemy[j][i].frameoffset = 8;
break;

case 3: case 4:

Enemy[j][i].id = IDEN2;
Enemy[j][i].frameoffset = 10;

break;
}//switch j
Enemy[j][i].state

STON;

Enemy[j][i].frame = O;
Enemy[j][i].framemax = 2;
Enemy[j][i].framecols = 6;
Enemy[j][i].sizew = 64;
Enemy[j][i].sizeh = 47;
Enemy[j][i].animode= ANILOOP;
Enemy[j][i].anicount=3*7;
Enemy[j][1i].anispeed=3*(4+1);
Enemy[j][1i].x=20+i*(10+Enemy[j][i].sizew);
Enemy[j][i].y=20+j*(22+Enemy[j][i].sizeh);
Enemy[j][i].xv = Enemy[j][i].sizew/4;
Enemy[j][i].yv = Enemy[j][i].sizeh/2;
}//for i
//for j

[Fig. 2] C compatible code for Invaders
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Enemy[j][i].anicount= 3*j;

o] B AtolFrict shpel AA FHow W

Askeld WPEel S40] wpolof e,

Enemy[j][i].anicount= (j+1)*11 - (i+1);

‘WE AATE & 54 A EAHeR FAdT
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55 invader objects : column 11 x row 5
do {
shift one object per frame
change animation patterns by one clip
if(object.position == bound)
{ translate to down-position }
} while (not game over)

[Fig. 3] Pseudo algorithm for Invaders

GameObject Enemy {11*5};
foreach {Enemy=11*5;unit=1;seq;} {
GameObject.Id.Enenmy {line=6,8,8,10,10};
GameObject.Animation.Enenmy;
GameObject.MoveRightLeftToggle.Enenmy
{step=size}
GameObject.SetAttribute.Enemy
{

state STON;
frame = 0;
framemax = 2;
framecols = 6;
sizew = 64;

sizeh = 47;
animode= ANILOOP;
anispeed=3*(4+1);

}
} //1loop

[Fig. 4] Pseudo game script for Invaders
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//12 system reserved
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[Fig. 5] Pseudo statements for tag field in

TAG2 = WALL

//3
TAGO
TAG1

1= 7]

o))

S

AW =

e Aol

}

gt

e

‘_@o
Gt
Xo
o

—

el

s

ol

w

Al gojopo® TiAlEe glem® [Fig. 6]t

[Fig. 6] An edit panel(top) and pseudo
statements(bottom) for layer matrix in Unity3D IDE
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GameObject.Find(“object_name”).SendMessa

ge(“method_name”, transform.position);

dl& S0l oj= A9 e A B, C, D vl 719
A LBAET s d=dl Bk C7F H5st
W A7F e ofolflE i, CoF D7} FEdhd DAY
AZE PeIAIL £ ool Rl S @ dEE TP
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// A script for object B:
if (C on trigger) {
Find(A); A.GetItem(e);

// A script for object C

if (D on collision) {
Find(A); A.LoseItem(f);
Find(D); D.Destroy(D);

[Fig. 7] Pseudo statements written in OOPL
including C# on Unity3D
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if (B,C on trigger)
A.GetItem(e);

if (C,D on collision) {
A.GetItem(f);
D.Destroy(D);

}

[Fig. 8] Pseudo statements written in the
proposed script
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proposed script on Unity3D IDE

StartCoroutine(“Process_B”);

StartCoroutine(“Process_A”);
yield return new WaitSeconds(1.5f);//<pl>

yield return autoBack(“Process A”);//<p2>

yield return;
[Fig. 10] Pseudo yield return written in the

Update() {
IEnumerator Process_A() {
IEnumerator Process_B() {

}
}

)
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[Fig. 9] Pseudo statements for blending
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p.Ani.Blending(walk,0.4f,run,0.6f);

public AniClip walk;
public AniClip run;

e FUE Az st AEEolol

a5 o|th 44904

ol A1

it
fil

W

ol

Nfo

el
il

W=

ol

<A

&+

ol
Jlo

Agdow 7

olel AYEZF FAlel

@

d| A 7}

A2 7k

e HH

e

=2

g

L

e wgske

AYE oA B3

2
W)
N
N
H
KR

ol

N

o))

o

w

Q)
=

pal

@, SUE

7} yield return AFE9]

2 Helxojok
wmalzEo] dAE B Azt

o/

!

%o A

H=, AR 2l

°©

ook
Al et ALk 2AHE Yo 7|&d

)
EA #olBS 7]FO® yield returng 713

ES

AA% o]

bt A

°©

TR

=<
juld

o

o
ol
&

kel
pal

asg

Aolof %

i

X
!

#5 A

=2 b

T Al A

o

ald
‘__wo
‘mo

o

-

p
T

Bl

[e

tot. ol o

S

j -y
a

o]4ro]7]

bS]

]

s @

S

7R = o oF

=
=

242 A% BE ZFHoR

2 Zo] =
= =1, —

o
AN B A ZEEE AA e

AN A yield return o] B

atg]

& gl of =
71E AEAAL] el

U A2 A A HES] ARl feomd

Mr
il

7}

B

=)

H

suje) 7]
oA Al

s

15

[e]

Eds

ol <p1>e] A

S

7 3l

Journal of Korea Game Society JKGS | 27

L

o

ol

<pl>o® HFT & vk o] A2 FUE Al

g ujieh doj A Al

SRR

Fo) <p2>
o

hal

I

ol of




This

m

— A 22

E

ACKNOWLEDGMENTS

research is supported by Jangan

University Research Fund in 2014.

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

REFERENCES

Lim, C. J. and et al, “Educational Game
Making-Tool Development using Unity3D

Engine: Birth of Game”, Journal of Korea

Game Society 2014 Feb; 14(1): pp.29-38,
2014.

Kim, Y. J. and Seo, Y. H., “Authoring Tool
for Robot  Simulation Creation using
Functional Concise  Script”, Journal of
Internet, Broadcasting and Communications,
p.166, 2013.

Anderson, E. F., “A Classification of

Scripting Systems for Entertainment and
Serious Computer Games”,
VS-GAMES 2011: 3rd
Conference on Games and Virtual Worlds for

Serious Applications, pp.47-54, 2011.

Proceedings of
International

Husmann, H, “Realtime Interactive
Architectural  Visualization using  Unreal
Engine”, Ludwig-Maximilians University,

Munich, 2013.

Sweigart,A.,“Making Games with Python &
Pygame” http://inventwithpython.com/pygame,
2012.

Sorva, J. and et al,“A Review of Generic
Program Visualization Systems for
Introductory Programming Education”, ACM
Transactions on  Computing  Education,
Vol.13, No.4, Article 15, 2013.

Moons, J. and De Backer, C.,“The design and
pilot evaluation of an interactive learning
environment for introductory programming
influenced by cognitive load theory and
constructivism”,  Comp. Educ. 60, 1,
pp.368-384, 2013.

Kirby, S. and et al, “Program visualization
tool for teaching programming in C”, In

Proceedings of the International Conference

(9]

[10]

[11]

[12]

=2 9% Addte 5 ok —

on Education, Training and Informatics
(ICETT'10), 2010.

Wang, P.
program explanations

animations have greater impact than before

and et al, “During automatic

animation, after
animations”, In Proceedings of the 12th Koli
Calling International Conference on Computing
Education Research (KoliCalling’12), pp.100-108,
2012.

Guo, P. J., “Online Python tutor: Embeddable
web-based program visualization for CS
education”, In Proceedings of the 44th ACM
Technical Symposium on Computer Science
Education (SIGCSE’13), 2013.

Ebner, M. and et al, “Towards a Video
Game Description Language”, Artificial and
Computational Intelligence in Games, 2013.

Schaul, T. “A video game description
language for model-based or interactive
learning”, Computational  Intelligence in

Games (CIG), 2013 IEEE Conference, 2013.

(&)Aergstal T8k

)

2t & (Jung, Chan Yong)

AQARET} 205

(FA)F=AYes ey B399

(A SDS 17

T EoF ¢ Gamification, 7]

EAdTA

49, Al

28| Journal of Korea Game Society 2014 Dec; 14(6): 19-28



