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Design and Implementation of Real-time Debugger

for Game Programming

HarUTO TANNOT!

A typical game program is a highly interactive and real-time system. Thus it
is not appropriate to use the frequently-used debugging technique in which the
execution of the program is temporally and often suspended by using break-
points. There are two reasons for this. The first reason is that the timing and
order of the keyboard events from the player are very important in playing a
game. If the game program is suspended by the debugger, it might not work
as expected. The second reason is that the debugging is awfully inefficient
if the program is suspended each time the programmer wants to observe the
states internal data structures, e.g., coordinates of characters in the game. To
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solve these problems, this paper proposes a debugger that updates the infor-
mation of the current execution point and values of variables in real time, and
displays the flow of execution by using color gradient within the source code
of the program. The proposed debugger is implemented within the integrated
development environment of the kameTL, a Java-like object oriented language
with concurrent threads designed for game programming. By using this de-
bugger, the programmer are able to debug the game program without frequent
suspensions of the play and to obtain much useful information without using
many breakpoints. This paper also describes the effectiveness of the debugger
through some examples of a roll-playing game and shooting game written in
kameTL.
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Fig.1 Realtime updates of execution point and variable values.
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float wx=0.0,vz=0.0;

float speed = getDeltaTime()®4.0;

if (System. keyDown(System. Vi W) {
wx = speed;

1

if (System. keyDown(System. ¥k 730 {

wx = -speed;
1
if (System. keyDown(System. ¥k 530 {

vz = -speed;

1

if (System. keyDown(System. Vi _A2){
vz = speed;

1

ifCwx == 0.0 &% vz == 0.00{
primehctor.sethnimat ion("=t007);

1

else{
primebetor.sethnimat ion( wallk”);

]

02 00O0O0OooooooOoooooD
Fig.2 Showing execution flow using color gradient.
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Fig.3 Flow of game program.
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Table 1 Bug and debugging method.
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Fig.4 Microsoft Visual Studio debugger.

000000000 0000000 Vol.1 No.2 42-56 (Sep. 2008)

0oooooooooooooooooooooOoCoooOoOoOooUooooooooooo
oooboooooooooooooooooooooon
ooooboooooooooboOoOoboOooobboOooooooobOOOobOOoOoOoooboobooOoD
ocooooooooobOOoooooooobObOOoOoboOooobbOoOoooooobooobOOoOonoo
ocoooooboooooooooooooooboooooobOboboOoooooboobooo
ocoooooooooboooooobooooOobOOoObODbOOoOoOoooboOobOoOooboboboOooon
ocoooOoOooooOoOO0000o0O0OO00000oooOoODOO00000oooOODO0O00
ooobooooooooooooooooooooooooooOooOOoboboboboobooono
ooooooooboOoobOoO0oOooO0ooO0oO0OocO0oOO0O0OO0ObOO0O0O0O0O0ODOO00O0b0Db00n
0000000o0o0o0ooUooooUo0UoOUOoOUOUOULDUOUOO s()DOOOO
primeActor.setAnimation("walk") D0 DO O000O0COODOOODOOOOOOOOOO
O000000000O00O0ODOOvx ==0.0&& vz ==0.00000000000000
00 System.keyDown(System.VK_ W) 0000000000 0C0O0OOO0O0OOOOOOO
goooooooooo0oooOooooOoooocOoooOoOoooOooOooooObOooOBbOon
vx == 0.0 && vz == 0.0 D0 000 primeActor.setAnimation("walk") OO OO0
oooooooopoooOoOoOoOCOCOOCOCOOO00O0O0OoUUooooooooooo

float vx = 0.0,vz = 0.0;
float speed = getDeltaTime()*4.0;

float vx = 0.0,vz = 0.0;
float speed = getDeltaTime()*4.0;
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if(System.keyDown(System.VK W)){ EIFESh-0Om if(System.keyDown(System.VK W)){ 2. 704554
AL ® RS
} }
else if(System.keyDown(System.VK_2))| else if(System keyDown(System.VK_2))|
vx = speed @
} }
else if(System.keyDown(System.VK_S)){ else if(System keyDown(System.VK_S)){
v = ~speet ®
} }
else if(System.keyDown(System.VK_A)){ else if(System keyDown(System.VK_A)){
vz = speed; ®

}
iflvx == 0.0 && vz == 0.0){
primeActor.setAnimation(“stop”);

if(vx == 0.0 && vz == 0.0)(
primeActor.setAnimation(“stop”);

else( else{

° primeActor.setAnimation(“walk”); primeActor.setAnimation(“walk”);
}

primeActor.position.x += v.x; primeActor.position.x += v.x;

primeActor.position.z += v.z; primeActor.position.z += v.z;
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Fig.5 Program paused by breakpoints.
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float vx = 0.0,vz = 0.0;
float speed = getDeltaTime()*4.0;
if(System.keyDown(System.VK_W)){
|vx = speed;
display(“keyboard input W”);

RTRBERERT |

}

else if(System.keyDown(System.VK_A)){
vz = speed;

|display(“keyboard input A”);|
1

if(vx == 0.0 && vz == 0.0){
primeActor.setAnimation(“stop”);
}

else(
primeActor.setAnimation(“walk”);

}

primeActor.position.x += v.x;

primeActor.position.z += v.z; gﬁﬁ%#&&%ﬁ—\
display(primeActor.position.toString();|

06 ODOOOOOOOOODOOOOO
Fig.6 Insert of debug code.

gooodoobooobooooobobooooobboboodoooooooooooa
dooddoooooboooodbodoogoobooobboooooooooooog
0o0oooooooooooooooooooooobooo

oo ooooooooooooooooooooon
o0o0o000o0o0ooooooooDO0U0oOoOOoO0o0ooUOOoooooDoOoOgooog
O000kameTLOODOO0OOOOOCOOOOOOODOOCOOOOOOOODOODOOOO
ooo

000000000 kameTLOODOOOOOOCOCOOOOOOOOOOOOOOODO
00000000000 oooooooooooooooooo

3.1 kameTL

kameTLOOOOOOOOO0OODODOOOOO JawvalOOOOOOOOOoOooooOOO
kameTLOOOO0O000000O0OO0OOOOOOODOOOOOOCOOOOOOOOOOO

3.1.1 0D0D0O0OOOoOoOoOooooooo

0000ooooDoODOO0100000000O00D0O0000000oOoooOoOoOOOOOon
0000000000000 00000000000000ODO00o0ooooooooooo

(© 2008 Information Processing Society of Japan



47v O0O0O0OO0OO0OO0O0OCOOOOO0OOOOOO0OOOOOO0OOOO00O0

@ 4[24 4[5 &
0 ® | -
A h-®A =

Oo7 000000
Fig.7 The race of turtle and rabbit.

//0

//00000000000
class Kame exnteds Actor{

class Actor extends CoThread{
//0000
private Point pos;
//to 00000000 velocity 00O
public void moveTo(Point to,int velocity){
(/0000000000000
while(!pos.equals(to)){
//0000 pes 010000000
updatePoint (pos,to,velocity) ;
//10000000000000D0
//0000000000
yield;

public void main(){
moveTo(A,2);//A 000
moveTo(B,2);//B 000
moveTo(G,2);//G 000

}

//0

class Usagi exnteds Actor{

public void main(){

moveTo(A,6);//A 000
moveTo(B,6);//B 000
sleep(60);//1 0000
moveTo(G,6);//G 000

}
08 ODO0O0OO0O0O0OD kameTLOOOODOO
Fig.8 kameTL source code of the race of turtle and rabbit.
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Fig.9 Behavior of threads of the race of turtle and rabbit.
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Fig.10 Debug window.
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Fig.11 Composition of debugger.
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Fig.12 Update of debug information.
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Fig. 13 Pseudo code of soldier’s action.
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Fig.14 A screen of a roll playing game.
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Fig. 15 Flow of execution in collision part.
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//i00000000000000000
public void shoot(){
int rnd = Math.random() % 10000;
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}
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¥

else if(rnd <= 8600){
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z 4581171 float
< I ©
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= |1 B
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z A6 43671 float
| | ©
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Fig.16 Values of variables.
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} }

else if(rnd > 8600){
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}

}
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Fig. 17 Program fragment of a shooting game.
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public void shoot{){

public waid shoot(){
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|
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T
|
|
|

[ else ifCond <= 38000
|

else if(rnd > 8600)(
shoot100);

(a) (b)
018 0J0O0O0OO0DOODOOOOODOOO
Fig. 18 Flow of execution of a shooting game.
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Fig.19 Bug in the program of a shooting game.
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Table 3 Overhead of proposed debugger.
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