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Visualizing The Change of Variable Value During Execution and The
Change by Edit Code

Kovama Hipeaki f1-2)

YAMADA TosHIYUKITLP)

Abstract: Understanding how the value of each variable changes during the program execution is necessary
for program understanding. However, novice programmers have difficulty to understand the change from a
source code and a result of program execution. It is important for program understanding to know not only
change in each step but also change in multiple steps. We propose three methods for program understanding.
The first method is using a trace and data dependence. The second method is visualizing the change of a
value of a variables in a code. The thrid method is comparing the original program and the edited program.

Moreover, we implement these methods as a tool.

Keywords: visualization, comprehension support, novice support, data dependence, action trace.
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L) FlowAndValue - olEN
int main(void) ( n
int n=5; =5
int x[5] = (3,5,2,1,4}:
int i, j, temp: X
for (i =0: i <n-1: i+) (
for G=n-t: j>i: - (| Lo [1 [ 2 s [ a4
if (Li - 110> x0) ( Ls [ 5 hos[ 2 [ 4 |
temp = x[j1:
x[j] = x[j - 11: i
x[j - 1] = temp: =0
} J
=2
return 0;
} temp
=1
01 ODO0boooooo
Fig. 1 Visualizing the change of each step.
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for ( j>i; ) { 4 [for (j=n-1; ) {
if(zxlj-11>x[j1){ 4
for ( i>i; ) { 3 |for ( i—){
if(zxlj-11>=x[j1){ 3
temp=x[ j]; 3
x[jl=x[j-11; 3

02 ODO0booooooo
Fig. 2 Showing the action trace.
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Fig. 3 The action trace of array
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Fig. 4 Showing the data dependence.
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int main(void) { IE

int n = 5;
int n = 5;
int x[5] = {3,5,2,1,4}:
int i, j, temp;

int x[5] = {3,5,2,1,4};
int i, j, temp;
for (i = 0; i <n-1; i++) {
for (j =n-1; j>i: i) {
if (=[5 - 11 > =x[5D {
temp = x[j]:
x[5] = x[j - 11;

if (x[5 - 11 > x[D €
temp = x[j1:
x[51 = x[5 - 11;
x[3 - 11 = temp;

x[j - 1] = temp; )
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Fig. 5 Block of bubble sort

int main(void) {
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Fig. 6 Showing execution path by block
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int_main(veid) {
for (i =0; i <n-1; i+) {
1
¥ 2
BRI it L3 - 11> x[D)
7RvyY 3
1
In Out
n =5 n =5
X = {3,5,2,1,4} X = {3,5,1,2, 4}
i =0 i =0
j =3 j = 3
temp = temp = 1
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Fig. 7 The values of variables in the block.
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int mainfveid) { int mainfvoid) |

for (1 =0: i <nl; ite) {

int n=5:

int 2[6] = {3,5,2,1.4}:
for (j=n=1: j5i: j=)
1

if (0= 1] > =) ]
tenp = x[j):
x[3] ==l -11:
x[j =11 = temp:
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2 i
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2
3
4

1

1

2
if Gl - 1) > =0

3

if (e[§ = 1] > =[iD

5 n
1,3,524} x

5
L2554 for (G=n1: 554 j=) 1
1 i 1 1

0 ¢ 1 if (i - 1] > =01 ]

1 temp = 2

[ =]

temp
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Fig. 8 Visualizing the change of each block
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int nainlvaid) [

int m = 5;
int xl5) = [3,5.2,1,4)
int i, §. tesp

i€ (=l - 11 > =[G |
temp = x[j];
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Bor (= nel: j > i j=) ]
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int main{veid) |

int n =5
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In Out
n = n =5
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temp = temp = 4
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Fig. 9 Compare executions
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GDB: The GNU Project Debugger,
http://www.gnu.org/software/gdb/.
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