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An Action Game-oriented Programming Language

TAKETOSHI NISHIMORIT and YASUsHI KuNoOt

As the complexity of video game software grew, it became difficult to develop them through
traditional tiral-and-error processes. To overcome the problem, many farms have developed
scripting languages to help game designers modify their design quickly, without help from
the programmers. However, most of these languages have ad hoc design and closely tied to
specific game, making it difficult to reuse the system for other games. This paper presents a
survey of existing scripting language targeted to commercial video game development, and our
effort toward general, game-independent scripting language. And we evaluate effectiveness of
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our scripting system in commercial video game development project.
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MH (mh_nO07_rp2)
[OMH_HIGH(PUNCH_L,
0odo, 12, 0, 35,11,
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[0 0100,100*DEF_TOBI,
[0 0100, 100*DEF_TOBI,
0 0100, 100%DEF_TOBI)
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Opp_sound (10, sn_2_kaze02)
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0O 0Ofile btn_y 0 "H_JKD_L_STEP_HK"
end

Oend

[Ofile btn_x O "M_JKD_L_SIDE_K"

end

nd

01 KIoOoOoo K20oooooooooood
Fig.1 Scripting examples of K1 System (left) and K2 System (right).
file O oo oo goooDOd O oooo 0o od
JAB _pnch | 8 oo+00 3 NORMAL | H NORMAL
RLRP _pnch | 19 oo+00 17 | NORMAL | H NORMAL
MAWAK | _kick 22 oo+00 19 | RIGHT H NORMAL
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Fig.2 A scripting example of K3 system.
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char Car : 0bj {

void set_rotvel(float rot, float vx, float vz) {

set_rot ([0, rot, 01);
set_vel([vx, 0, vzl]);

}

@main() {
Oload_poly("car_model");
Oplay_motion("drive_car");
Oset_pos([10, 0, 10]1);
Oset_rotvel(0, 0, 2);

[0 D_WAIT(100);

Oset_rotvel(45, 2, 2);
[LD_WAIT(50);

Oset_rotvel(0, 0, 2);

[ D_WAIT(100);

Oset_rotvel(-180, 0, -2);

O D_WAIT_IF(get_pos().y < -100);
[Ohide();

[JBom.enable_bom() ;
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char Bom : Obj {
int start;
void enable_bom() { start = 1; }
@main() {
Ostart = 0;
[LD_WAIT_IF(start == 0);
Oload_poly("bom_model");
Oplay_motion("effect_bom");
[1D_WAIT(40);
Ohide(Q);

03 ADODODOOOOO
Fig.3 A scripting example of A System.
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enemy CAR

Opos swidth/2, top
Odir 90deg

[Ospeed 2.0

* 100

Oturn left 4bdeg

* 50

Oturn right 45deg

* 100

Odir up

* after

Odead if out

* killed

Ocreate BOM :pos x, y
* 40 loop

Ocreate TAMA :pos x, y
* 30 endloop

end
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carl () {

hit_point ( 5 );

model (MODEL_CAR_TAXI) ;
suffer_section (cari_hurt);
dying_section (carl_crash);
set_posi(-30m, 0, 10m);
set_roll(0, 0x4000, 0);
set_move_mode (

MOVE_AIM_STOP,
MOVE_AIM_STOP);

move_posi(8:00, 10m, O, 10m);
wait (100);

set_roll(0, 0x0000, 0);
set_speed(0, 0, 2);

wait (50);

set_roll(0, 0x4000, 0);
set_speed(0, 2, 2);

wait (100);

set_roll(0, 0x0000, 0);
set_speed(0, 0, 2);
}

cari_hurt ) {

move_roll(8, 0x400, 0x4100, 0);
wait 8;

move_roll(16, -0x800, 0x3f00, 0);
wait 8;
}
carl_crash () {

hit_point(-1); /+xx ODOOO DO OO *x*/
move_posi_rel(3:00, 0, 0, 2m);
move_roll_rel(1:00, 0, 0x2000, 0);
wait 5:00;
}

04 S10000 S20000000000D0O
Fig.4 Scripting examples of S1 System (left) and S2 System (right).
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Osuffer_section(carl_hurt)

Odying_section(carl_crash)
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oo00 #00000O0O0ODO
000 int

e O
00 ("human_model")
gooo 100
goto [OO
e O
Joo0oooooO ("idol_motion")
while true
if inp(0 00000 O self)
goto e OO
elif rdp(0 00 OO0 O self,?)
goto @00
end
sync
end
el O
00000 ("attack_motion")
wait OOO0OOOOO O
goto @ 0
e D
JoooooooO0 ("run_motion")
while rdp(O 00000 O self, ?d:float)
oooo (d,360)
00 (15
sync
end
goto @O0
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eooono

in(OO0000000O0self)

while true

if 000 (o)
out(DO0O0O0OOOself, ODOOODO (0))
elif 00000 (0)
inp(0000000Oself, OOOOO (0))
end

if 00000 (0)
out(J OO OO0 O self)

else
inp(0 00 000 O self)

end

e

in(0 0 00O self)

while true
times 4
out(D0ODODOOOOself, OO (0,360))
wait 60
inp(0 00000 Oself, ?)
end
out (D00 OO0 O self)
wait 60

end

end FIOOOOOOOO

05 0O00D0O0O00O0OO0OOCOOOOOODOODOO
Fig.5 An example program of robot and controller.
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public class Robot implements Runnable {
static final int NUL = -1;
static final int IDOL = O;
static final int PUNCH = 1;
static final int WALK = 2;
int state = IDOL, dir;

public Robot() { model("human_model"); }

/+ 00000 */
void sync() { /* ... */ }

/* 00000 =/

void model(String name) { /¥ ... */ }
void repeatMotion(String name) { /x...*/ }
void playMotion(String name) { /*...*/ }
boolean isEndOfMotion() { /*...*/ }

void turn(int dir) { /*...*/ }

void advance(int speed) { /*...*/ }

/* 0000000 =%/
synchronized public void punch() {
if (state == IDOL) state = PUNCH;
}
synchronized public void walk(int dir) {
if (state == IDOL || state == WALK) {
state = WALK;
this.dir = dir;
}
}

public void run() {
for (5;) {
switch (state) {
case IDOL:
repeatMotion("idol_motion");
while (state == IDOL) sync();
break;
case PUNCH:
playMotion("attack_motion");
while (!isEndOfMotion()) sync();
state = IDOL;
break;
case WALK:
repeatMotion("run_motion");
while (state == WALK) {
turn(dir);
advance(15);
state = IDOL;
sync();
}
state = IDOL;
break;
}
}
}
public static void create() {
(new Thread(new Robot())).start();
}
};

07 JavalOODOODOOODODOODOO
Fig.7 A Java program of a robot sample.

00000oooooooooooooooo
OooOoodooooOd  TupleSpaceOODOOOO
oo0o0oOooOooooooooogoooooo
O0o0ooooooooooooooogooog
O000U0o0oooooooooooooooo
o0oo0Uoooooooooooooooood
oooooono
Tuple Space 10 00000000 OO out@ inO
Ordd inp@ rdpO00 000000000000 0OOCOO
00000oonooooooooooo
out out [ Tuple Spaced Tuple DO OO OODO 1
000 TuwpleOOOOOOOOOOOOOOOO
o0dooddooooooooowmoooood
O0000oO0oO0ooooooOo 100 20000 Tuple
O Tuple Space0 000000000 OOOODO
Oout (DO OODODO10, 20)
Tuple Space0 00 O00O00OODOOOOOOO
000 Tupled Tuple Space 00O 200000
oooo
in in0 Tuple Space 0000 TupleOOOOODO

O00D000000D00O000000 TupleO 10
O000O0dTuple Space 000000 TupleO O
000b00o0oO0oo TwleOOODDOOODODODO
gooo@oooooo, 200000 Tupled
Tuple Space0 0 0000000 OOOOOODOO
Oin(ODOOO0O O 10, 20)

rd rdO in0O 000 Tuple SpaceD0O0ODO0OO0O0O
Tuple 0 Tuple Space 00 OO0 OOOOO

inpdrdp inpOrdp0 inOrd000000O000O
TupleDODODOOODOOOOO0OOOOOOOO
000000000000 000000O0O Tuple
oooooooboooooboOobooooo
Oif inp(0O0ODOOO10, 20)
O0Oprint "OOOODOO10, 20000000"
Oend

00000 outOOOOOCCOOOOOTupledO
00oodoooooOooO0ooooboooooo
goooooooooooooboooooooo
00 a=30b=10000
Oout(DODOOOO1, 2)



46 goooooooooboooooooo

Oout(DODOOODOS3, 4, 5)
Oin(0O00O000?a:int, 7, 5)
Oin(0 00000 ?b:int, 4)
100000000 TupleD 400 in00O0O0O
0000000000 o0oooOo0ooO0O0d 4in
00000 Tuple Space 0000000 O000OO
00200000000 TupleD 3000 inO
gooodooOoOo3pooo»000O0oooooon
goooooooooooooooo
ooooooooOoo 200000000000O
000000 TuleOD in0OO0OOO0OCOCOOO
O0o0ooooooooooo 1ooooog
O0000000ooooooooooooog
00000o0oooooooon TupleOOOO
O00000oooooooooooooooon
ooooDoooooooooon
0500000000000000000000O0
ooooooooooopoOooOoooooooooo
O000O0Ooooooo TwleOODOOODOODOOODODO
0000000 in000 rdpO000O0COODCODODO
00000000 TupleOOOself0O0OOODOO
O00000o00o0ooouooooooOng TupleO
00o0o0o0oO0ooooOoooooooooooon
000000000 TupleOOODOOOOOOOOO
ooo
el 000O0ODOODDDODOONO Tupled Tu-
ple Space 0000 MeO OO0 O0O0D0O0O0OO0O
0000000000 Tupled Tuple Space O
oooooooo
el ODDOUODOODOOOIOOO Tupled Tu-
ple Space DO OO Med O OOODOOOOO
OTuple 00000 D0DO0DMMOOOOOOO Tu-
ple Space0 00000 @O ODODOODOOONO
00000ooooooooooooooooon
ooooooooooo
070000 Tuple Space000000O0D0O0O0
00000000000oooooooooooooo
oo0ooooooooooooooooopoooog
OO0 50000 Tuple Space000O0O0O ifO0O0O
ooooooUoooooooOoOooooooo
00000pooooooooooooo (moooo
00O O7character) 000 (OO0OO?character)
OO0 TupleDOOOOOOODOOOOOOOD 100
00 2000000000000000000000
goooo

Nov. 2003

Oouwt( O O00O0O0O0ODOcreate OO OO)
Oout(DO0O0Ocreate OO OO)
Oout(DO0O0Ocreate OO OO)

O00000OTuple Space0 00 O0000O00O0OCD
gooobooooooooooooooobooooo
000000000 QOTuple Space0 0000000
0000 TupleD inO0O000O00000O0O0O0OO
gboooogooo
4.3 00000
05000000 ("humanmodel")O0OOOOO
O (@, 360)0000000000O0O0O0OO00OO
gooooooo
goboobooooobooboboooboooboDboo
gooooobooboobooboooOoooooooo
O0wait0 syncO0000000O0D0O0OOOOOO
oooooooooon
gsooooooooooooobooooooon
gooooo
00 () OO0OO0OOoOooOs3bOooOoooooOoooDO
oooood
ooooo () bOoooooooooooooooo
goooboooooooooooooooooobo
oooooooooooo
0d0o0o00oo0oO0oOo () oobooooooooooo
goooooboooobobooobooboobooooboo
gooboooobooooo
0o0oooooo () booooooooooooo
0o00oooooomooooo (uoooo
obobooooooobooooooooboooo
0000 () ODooooOooooooOooooOooo
goooobooboil1oboooooooo
00 () LOO0OO0ooUoOo0oOoooOooUoOoo1ooO
ooooooo
goooobooooobooboobooobooobooo
00pDoo0ooO0DOo0DOo0Oo C++000000
goobooobboooooooo

Oextern void OO "human" (string)
Oextern void OO0 OO "turn" (int, int)

"OQOoOoooooo coooooooooooo
goooocoooooooooooooon

y/ obj:0000COCOOOOO
W/ arg:00 0000000



Vol. 44 No. SIG 15(PRO 19)

V/ res:000000O

Ovoid

Ohuman(S0bj* obj, Tuple* arg, void* res)
R

O Tuple::iterator i = arg->iterator();
O const char* name = i.get_string();

0 // name 00000000

r

Ovoid

Oturn(SObj* obj, Tuple* arg, void* res)

Tuple::iterator i = arg->iterator();
int dir = i.get_int(); i.next();
int spd = i.get_int();

// objO dir000 spd0 00O

Jgooonofd

4.4 0O00O0O0OOOOOCOOOOO

oooooooooooooooboboboogo
each 0000000000 OOOO0OCOOODOO
gobooooooooobooOoobooooboboo
gooocooboooboooooobobooooo

oobooooooboobooooooooooooo
gboooobooobooooooooobooboonoooo
ooad

goooooooo

OO OODDODO

U Owhile true
O00Oeach OO 0OOOa b
ooomo (a, b, 9
00 Oend

0 O Osync

0 Oend

Oend

000 each 00000000 OOOOOODOOODO
goboboodoooooooooboooooooooao
O000create OOOOOOOOO0OO0OOOOOO
obob0Ort, r2, x3000000000000 a=r1,
r2, L300 00000000000

Oeach OO OOOa
OmxOO
Oend

goooOooooooooooooo 47

ogoooooog (a, b)=(rt, r2)(r1, r3)(r2,
3000000000000 00O0000O00OO00Od

Oeach OO OOOa b
OmxOO
Oend

Deld0000000n00ooooooooono

900000000000000000000 200

000000000000000000000000

O00@Msync0000000000O000OO0OO

00000000000 000 9000000000

ooooooooO0

45 0 O O
000000000000000O000O00000
e 00DO0O0DODODODODOOOODODOOD
0000000000000000000000 00
0000mMO0000ooo

e whileD in00O0O00O00D0O0ODOOOOODO
000000000000000000

e DDDODDODODODODOODOODOOOOODO
each00000O0ODOOOODODO

e 00DDOD COODOODODOOODOODO
0COO0D000000D0OOO00O0D0O00000
0000000000D0O0000000000O0
SableCCY00O00OD0DODO

5. 000000000

oobocooooobOOoobOOoObO0omOOoosRo
gooooboooooooobobooboooooooo
gboboobooobooobooobobooooooooo
gooboooobooooooooboboobooooooo
obooobooooooooobooooooobooon

oooooooooooooo

oooooooo 200000

e JOIOOODOODOOOODOODOOOODD
o JOIDOOODOOOOOOODOODOOOODO

oooo

5.1 ODOOdOooobooog
obOooobooobooboooooobooooooo
oboooooooooooooooooooooon
obooooboooooooooboOoooboooooo

oooooon

oboooooobo40000000000000

Y http://www.goshow.co.jp



48 goooooooooboooooooo

08 000000000 O0DOODODOODDOODOD
Fig.8 Screen shots in selecting character (upper) and

playing (bottom).
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Table 3 A scale of program.
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Table 4 Discriptions of significant classes.
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Table 5 Discriptions of classes including 2 threads.
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Table 6 Uses of Tuple Space.
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Table 7 An access measure of significant Tuples.
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Table 8 Principle opinions.
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