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A Slice Reduction Method Using Function Activation Information
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1 program Square_Cube (input,output);
2 var a,b,c,d : integer;
3 function Square(x : integer):integer;
4 Dbegin

5 Square := x*x
6 end;

7 function Cube(x : integer):integer;
8

9

begin
Cube := x*x*x
10 end;
11 begin
12 writeln("Squared Value ?7");

13 readln(a);

14 writeln("Cubed Value ?7");

15 readln(b);

16 writeln("Select Feature! Square:0
ube: 1");

17 readln(c);

18 if(c = 0) then

19 d := Square(a)
20 else

21 d := Cube(b);
22 if (d < 0) then
23 d := -1 % d;
24 writeln(d)

25 end.

01 000oooooo
Fig.1 Pascal source program.
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Cube-exit

02 0000000000
Fig.2 Program dependence graph. (PDG)

1 program Square_Cube(input,output);

2 var a,b,c,d : integer;
3 function Square(x : integer):integer;
4 begin

5 Square := x*x

6 end;

7 function Cube(x : integer):integer;
8 Dbegin

9 Cube := x*x*x

10 end;

11 begin

12

13 readln(a);

14

15 readln(b);

16

17 readln(c);

18 if(c = 0) then

19 d := Square(a)

20 else

21 d := Cube(b);

22 if (d < 0) then

23 d := -1 % d;

24 writeln(d)

25 end.

03 240000 0000000000
Fig.3 Static slicing result by d at line 24.
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1 program Square_Cube(input,output);
var a,b,c,d : integer;
function Square(x : integer):integer;
begin

Square := x*x

end;

W 00 N O gD W N

e
= O

begin

=
w N

readln(a);

[
N o o

readln(c);
if(c = 0) then
d := Square(a)

NN N NN ==
B W N, O O ®

writeln(d)
25 end.

04 00000 (a=2,b=3,c=0)R40000 d0O
goooooooo
Fig.4 Dynamic slicing result by d at line 24 with
input. (a =2,b=3,c=0)
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s2: if a=1 then begin
s3: b:=c ;

s4: call B ;
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Fig.5 Algorithm of post-execution collection for
call-mark slicing.
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1 program Square_Cube (input,output);
var a,b,c,d : integer;
function Square(x : integer):integer;
begin

Square := X*x

end;

W 0 N O O W N

-
= O

begin

=
w N

readln(a);

L
N o g

readln(c);
if(c = 0) then
d := Square(a)

NN e
N - O © ®

if (d < 0) then
d := -1 % d;

writeln(d)

25 end.

NN
oW

06 ODO0O0OOO0O0OOOOOOOOOOOOOOOO0O24

00000 4, 000000 (a=2,b=3,c=0))

Fig.6 Call-mark slicing result by d at line 24 with
input. (a =2,b=3,c=0)

Oos0000o0o0oobooooooobooboon
ooooo

l1oo0o0ocooobooocobooooooon
Oline240d00 00000000000 30000

000000 U0oooog (e =20b=30c=0)
goocooooooboooboooooodoooooan

CM={19} 00000000000 DOOODODOOO
gooooooooooooboooboooooennnO
gooo

4. DO00O0O0OOO0OOOooOoboO

4.1 00000 O0OOOOOO

0000o000ooO0o00o0oooooooooog
000000000 Pascal OO OOOOODOOO
000 15000000000 bbobooooooo
o0 rmooooobobooobbobooboooboooooon
0000 abstracted source programd0 0000 00
pgooooooboobbobboooooboooo

Dypamic
Deperidénce

@ & O
Call Mark

Flags

in
fiinier: v
*
Executor/{
Debugger .
Dynamic
/ * ¥ Slicer
IAbs tr :ai‘;f-t_ed
& & Sturce : -“

Program Call-Mark
) Slicer

Programmexr

Interactive .
Viewer/Editor ¥ gstatic
Slicer

Dependence
Analyzer ‘ f

Program
Q’epéndence
{Grapht -
‘S CED

07 ODOOOOOOODOOO
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01 0Oobooooooobooooooao
Table 1 Size of various slicing results. (lines of code)

program static | dynamic | call-mark
P1 (88 lines) 27 14 22
P2 (387 lines) 175 139 156
P3 (941 lines) 324 50 166

02 0D000O0OO0O0O0OOOOO
Table 2 Pre-execution analysis time. (ms)

0 Pentium-II 300 MHz with 256 MB Memory

program | static | dynamic | call-mark
P1 22 N/A 23
P2 1,275 N/A 1,362
P3 5,652 N/A 8,670

03 DOoOoOoooooo
Table 3 4 execution time. (ms)

0 Pentium-II 300 MHz with 256 MB Memory

program | static | dynamic | call-mark
P1 38 87 47
P2 48 903 53
P3 4,046 31,635 4,104

04 0DO0O00OO0OO0OOOOOOOOOO
Table 4 Slice collection time. (ms)

0 Pentium-II 300 MHz with 256 MB Memory

program | static | dynamic | call-mark
P1 1 199 1
P2 5 2,863 8
P3 93 1,182 80
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