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program SquareCube(nput, output);
var a, b, ¢, dinteger;
function Square(x integer) : integer;
begin
Square :=x* X
end;
function Cube(x :integer) : integer;
begin
Cube=x*x*Xx
end;
begin
writeln(“Squared Value ?");
readin(a);
writeln(“Cubed Value ?");
readin(b);
writeln(“Select Feature! Square: 0 Cube: 1");
readln(c);
if c =0then
d :=Square(a)
else
d := Cube(b);
if d < Othen
d:=—1*d;
24 writeln(d)
25 end.

© 0N O b WDN P

NNNNRPRPRRRRRRRRR
WNPFPOWOWOWMNOOUNMNOWNDNIERO

01l1o00oooogoog



121 OO0O0OOOOO

Joooooodpiil s10s 00000000

s 00000000s; 0000000 se00goooobbbbbobooogooon
s100 s 0000000000 Control Dependence, CODO O OO O O0OOsy-—»so 000
oo

5100 so 00000000000 DO0OO0DOOODOO0ODO10D0000s; 0000 v0O
U0000s 00002 0000000000 500 o0 0000000000000
DDDDDataDependence,DDDDDDDDDDleSQDDDDDD

00000000000 Program Dependence Graph, PDGO 0 00000 O0OODOOOO
g UuUbL b bbb bbb OO
0000000000000 00DO000DODOoOobOooOoPDGODOOO 120000

7 Squar e

X- par a

Squar e

Squar e- exi t

x
x

f
e}
()
=
<))

Cube=exi t

Dat a Dependence - - - - __ » Control Dependence

0 1.2: PDGO O

Usgb0odbd«0goboobonbobbobbobooboobobboso
0000 PDGOOOO PDGLOOOOOOOOOOODODODOOODODODOOOO



gooboobdobobooboboobooobooboobobooobobonooboooboonog

000000000000 0o0DooD00 (s,v)DOODDO0OD0OO0ODODODOSatic Sicing

Criteria0 0 000 O00D0OODOOOOOODOO
goboooboboboboobbobbooboooboobooboooobon

e J00DD0DOOODODONU Flow Sensitiveness / Insensitiveness]

0000000000000 000000000000000ODOoO00ODO (210
goboobobpboobooobboboboooboobobooboboooboooo
0000000000000 0OD0O0O0OD0O0D000D flowsensitveD OO0 OO0OO
goooooobooo

00000000000 0000000 flowinsensitveDOOOO0DOO0O0O0OOOO
gooobbobooboobobuoboboobooobuooobooobobobon-
gobobobboooooobboboboooboobobooboboooboooo
gogooooo

e 0000000 OD0DODDODOUODOODOODDODOODOOOODDOD Context Sensi-

tiveness/ Insensitiveness

000000000000 0000/000000000D000O0/o00D0oooDd
0000000000000 ooooooooooooDooooDooo/OoOd
00000000000 contextsensitive 0000000 [13J000000000O0O
0000o00oooooo/oooo000ooooooooDoooog

0000000000 /00000000000000OO contextinsensitived O O
0000000000 contextsensitvel OO0 00000000000 0OOOOOO
OOOcontextsensitve] 0000000000 0O0OO0OODLOOOOOO

0000000000 000000000D000D00O0O00Context Sensitive O 0 0
0000000000000 000000000000D00OFlowInsensitvel 00000
god

0110000000000000000000000000O (24,)00000000
o000 130000



program SquareCube(nput, output);
var a, b, c, d :integer;
function Square(x integer) : integer;
begin

Square= x * x
end;
function Cube(x :integer) : integer;
begin

Cube =x*x*Xx
end;
begin
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readin(a);

B
(62 BN

readin(b);

L
~N o

readln(c);
if c = 0then
d := Square(a)
else
d := Cube(b);
if d < Othen
d:==-1*d;
24 writeln(d)
25 end.
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1 program SquareCube{nput, output);
2 vara,b,c,d:integer;
3 function Square(x integer) : integer;
4  begin

5 Square= x * x

6 end;

-

8

9

10

11 begin

12

13 readin(a);

14

15

16

17 readin(c);

18 if c =0then

19 d := Square(a)
20

21

22

23

24 writeln(d)

25 end.
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progr am proc(input, output);
var a: integer;
procedure inc;
begi n
a: =a+l
end;
begi n
readl n(a);
i nc;
witeln(a)
end.
N /
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readl n(a) — global-in
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a
a a
— 0l obal-out
% »
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program max(i nput, out put);
var X, y, nmax : integer;
begi n

sl readl n(x,y);

s2 max = X;

s3 if x >y then
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end.
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25

program SquareCube(nput, output);
var a, b, c, d iinteger;
function Square(x integer) : integer;
begin
Square :=x * X
end;
function Cube(x :integer) : integer;
begin
Cube :=x*x * X
end;
begin
writeln(“Squared Value ?");
readin(a);
writeln(“Cubed Value ?7);
readin(b);
writeln(“Select Feature! Square: 0 Cube: 1");
readin(c);
if c =0then
d :=Square(a)
else
d := Cube(b);
if d < Othen
d:=-—1*d;
writeln(d)
end.

044000000000
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1 program SquareCube(nput, output);
2 vara,b,c, d:integer;

3 function Square(x integer) : integer;
4  begin

5 Square :=x* X

6 end;

-

8

9

10

11 begin

12 writeln(“Squared Value ?");

13 readin(a);

14

15

16 writeln(“Select Feature! Square: 0 Cube: 1");
17 readin(c);

18 if c =0then

19 d :=Square(a)

20

21

22

23

24 writeln(d)

25 end.
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1 program SquareCube(nput, output);
2 vara,b,c, d:integer;

3 function Square(x integer) : integer;
4  begin

5 Square :=x * X

6 end;

-

8

9

10

11 begin

12 writeln(“Squared Value ?");

13 readin(a);

14 writeln(“Cubed Value ?7);

15 readin(b);

16 writeln(“Select Feature! Square: 0 Cube: 1");
17 readin(c);

18 if c =0then

19 d :=Square(a)

20

21

22

23

24 writeln(d)

25 end.
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O0D00o0oooooon)

73



oobobo pAO00O0O0ODOO0ODODODODObDDODbDOOODDbDDOOODOD
oooo0o0o0o0OOdbO p2000000O00O0ODOODOOOOODODODOODOOODO 2
gboboobogoobooboooobooboobbooboobog
gobobobbooooooboboobboobobbooboooboobbonoo
gbobooobobooooobuobbobboboboooobobbboooooboooo
0000O00Db00004300000000000O0O0DOODOOOOODOODO
oooboobgoboo 410000

041:000000 (@)
P1 | P2

gooooood 0.017| 0.266
0000000000000 |0.141) 2.692
goboooogoogn 0.058| 1.413

(M-Pentiumlll 600MHz CPU with 256MB Memory)

442 00O

0410000000000 00DOO00DO0O0OO0OOOODODOOODOU10ODOOO
oo00o00bOO000OOo00bOOO0bODOOo00O0O00oDOOo0oOobOO0obDDOOoOoOD 30
600000000000 DOO0DOO0OO0OODOODOUODDOOOODODODODOOUODOO
0000000 12000000000000000

goobobobooobobobboobobod

0000000000 0DbO00DOO00bOOO0bOOOooooooO PbGOOOODOOO
gbooboboboooboobooobooboobbobbobobooboboboobooonog
gboboobogooboobobboobbobboobbooobooboon

goboboobbobobooobbooboboboobooboboooboobobooo
gbooboboboooboobobboobooobobooobobobuoooboobonog
gboobobobobooboobooboobooooboooobobboooooboonog
gbooobooooooboobbooboobobobboobobobobd

gobooobobooooboobobobooobobboooobooboonobon
gbooboboboooboobobbooobobooboobobbobooooboonog
gbooboobooboobobooboobobooboobboobonoooboobonog

74



goooooon
goboobobobobooooboobuobobooobbobbooobbobobooon
gooboobobbboooooobbobuodooooobobooooooooboooboobobag
goboobdooooobobobobooboobuoboboobobbobooobobonog
gboboobogboboobooboobbobuoobooboobonooboooboonog
gbobobooboobobbobooobbobboboooboobonoooboobonog
gooboboobooboooooboboobboboooobobbooooboobobboonoo
gboooboboobooobboobbooboooboboobboobooobba
googo
gboboboooobobonooboooboobooboboboboboobobobg
gbooboboboboobobooboooobbobobobooboboobooboonbg
gboboboboobobooboboobobobobbobooobobonooboobonog
O00D0O PDGUUOOOOOOOODOODOOOOPDGOOOOODODOO(MODOOOND)
gbooboobbooboooooobooobbobbooboo

45 000

gobooobooobooboboobooooboobonoooboboboobobon
googboobopooobobogobobobobobobobooooboboooobobon
gboboboboboobbobooboobobbobooobbobobooboog
gboobobopoooobooboobobobooboboboboboobobboooobooyg
gooobobooboonoooooon

000000000ooOooO00oDoDoOOo0o0obODoOO00bODbDODbOO04.4.2000
gbooobobooboboobooboobooooobobobbobooooobooboonDg
goobobooobooboboboboboboobobooooboooboboboooong
0000000000000 000000000000 ®QIODOoDooDoODO0000d
gboobooboobooboooboobooooon

75






050 oot

51 OO0

oobooO0o0OOOo00oOoOoOO0bODOO00ObOO0U0obDOo0bObOoUoooOOogbooooD 3
goobobooboobooboobooboboboobobboooobobobooo
gooboobobooobooboobooobobooboobobbooooboobooo
goboboooobooobobooobooboboboobobbobooboobooo
gbobooboooooboobobboboboboboboboboboboboboao
gobobbooooobobobooobobopoboooboobooboooobobonog
gbooboobobooboooboobuooobooboobboooboo

goboooboboobobobboobbobbonoboobbd

52 O0OOOOOO

goooboobbdoobooboboobooooboobonoooboboboobobon
gooobobooboonoooooon

goboboooboboooboboobbbooobbooobbooboobooooobobag
gboobobooboobooobobboobobooboobobobbooobobonog
googbobooobooooboboboobobooboboboboobobobon
gooboboooobooobooboobobooooboobooboboobbooo
gbooboooboobboooboooood

gooooobobobbboooooooobooobboooooobobboooon
0000000000 000000000es)D000DODOO0DODODODOODOOOO
PODGOOOOOOPDGUOOOODOODODOOODOOOODOPDGUOOOOODOO
gboboooboboooboboobbooooboboooboooobboooboon
gboboogboobobobbobobooboobooboobbobboobooobag
gboobooboobooboooboobooooon

77



goobbboobbobooooobbbbooob bbb boooobbobo
OO0 (Inheritanceld 0 00O (Dynamic Binding)D DO OO 000000000 D0ODOO
oo ob bbb boobooon
00 [4,32,360000000000000000000000000O0000O0O0O0O0O0O
gooooooon

78



oo

[1] Agrawal, H. and Horgan, J. : “Dynamic Program Slicin@d,GPLAN Notices, Vol.25,
No.6, pp. 246-256 (1990).

[2] Aho, A. V., Sethi, R., and Ullman, J. D.: “Compilers: Principles, Techniques, and Tools”,
Addison Wesley, Massachusetts (1986).

[3] Canfora, G., Cimitile, A., and De Lucia, A.: “Conditioned Program Slicingiformation
and Software Technology, Vol. 40, no. 11/12, November 1998, pp. 595-607 (1998).

[4] Chatterjeem, R.K. and Ryder B.G. : “Modular Concrete Type-Inference for Statically
Typed Object-Oriented Programming Languages”, Technical Report, no. DCS-TR-349,
Rutgers University (1997).

[5] Field, J., and Ramalingam, G.: “Parametric Program SliciRgdc. of 22nd ACM Sympo-
sium on Principles of Programming Languages, pp. 379-392, San Francisco, USA, Jan-
uary (1995).

[6] Fritzson, P., Gyimothy, T., Kamkar, M. and Shahmehri, N.: “Generalized aigirithmic de-
bugging and testing'Proceedings of the ACM SSGPLAN ' 91 Conference on Programming
Language Design and Implementation, Vol. 26, No. 6, pp. 317-326 (1991).

[7] Fritzson, P., Shahmehri, N. and Kamkar, M.: “Generalized Algorithmic Debugging and
Testing”, ACM Letters on Programming Languages and Systems, Vol. 1, No. 4, pp. 303—
322 (1992).

[8] Gallagher, K. B. and Lyle, J. R.: “Using Program Slicing in Software Maintenan&&E
Transactions on software engineering, Vol. 17, No. 8, pp. 751-761 (1991).

79



[9] Gupta, R., Soffa, M.L., and Howard, J. : “Hybrid Slicing: Integrating Dynamic Informa-
tion with Static Analysis” ACM Transaction on Software Engineering and Methodology,
\ol. 6, No. 4, pp. 370-397 (1997).

[10] Harman, M. and Danicic, S.: “Amorphous program slicinid?EE | nter national Workshop
on Program Comprehesion (IWPC'97), pp. 70-79, May 1997, Dearborn, Michigan, USA,
(1997).

[11] Hind, M., Burke, M., Carini, P., and Choi, J.:“Interprocedural Pointer Alias Analysis”,
ACM Trans. on Programming Languages and Systems, Vol.21, No. 4, pp. 848-894 (1999).

[12] Horwitz, S. Pfeiffer, P., and Reps, T.:"Dependence Analysis for Pointer varialites”,
ceedings of SIGPLAN '89 Conference on Programming Language Design and Implemen-
tation, pp.28—40, SIGPLAN Notices Vol. 24, No. 6 (1989).

[13] Horwitz, S. and Reps, T.: “The Use of Program Dependence Graphs in Software Engineer-
ing”, Proceedings of the 14th International Conference on Software Engineering, Dallas,

Texas, Association for Computing Machinery, pp. 392—-411 (1992).

[14] Horwitz, S., Reps, T. and Binkley, D.: *“Interprocedural Slicing Using Dependence
Graphs”, ACM Transactions on Programming Languages and Systems, Vol. 12, No. 1,
pp. 26—60 (1990).

[15] Korel, B., and Laski, J. : “Dynamic Program Slicinghformation Processing Letters,
Vol.29, No, 10, pp. 155-163 (1988).

[16] Kusumoto, S., Nishimatsu, A., Nishie, K. and Inoue, K. : “Experimental Evaluation of
Program Slicing for Fault Localization'Empirical Software Engineering, Vol. 7, No. 1,

pp. 49-76 (2002).

[17] Lian, L., Aizawa, M., Inoue, K. and Torii, K. : “Development of Program Difference Tool
Based on Tree MappinglEICE Transactions on Information and Systems, Vol. E78-D,

No. 10, pp. 1261-1268 (1995).

80



[18] Liang, D., and Harrold, M. J., : “Efficient Points-To Analysis for Whole-Program Analy-
sis”, Proc. of 7th European Software Engineering Conference and 7th ACM SIGSOFT Sym:+

posium on Foundations of Software Engineering, pp.199-215, Toulouse, France (1999).

[19] Lyle, J. R. and Weiser, M.: “Automatic program bug location by program sliciRgd;
ceedings 2nd International Conference on Computers and Applications, pp. 877-883
(1987).

[20] Ning, J. Q., Engberts, A., Kozaczynski, W. V. : “Automated Support for Legacy Code
Understanding”Communications of the ACM, Vol. 37, No. 5, pp.50-57, May (1994).

[21] Nishimatsu, A., Jihira, M., Kusumoto, S. and Inoue, K. : “Call-Mark Slicing: An Efficient
and Economical Way of Reducing Slice?roceedings of The 21st International Confer-
ence on Software Engineering, pp.422-431, Los Angeles, CA, USA (1999).

[22] Pressman, R.S., “Software Engineering A Practitioner's Approach, fourth edition” (1997).

[23] Ramalingam, G.: The Undecidability of AliasingCM Transactions on Programming
Languages and Systems, Vol. 16, No. 5, pp. 1467-1471 (1994).

[24] Reasoning Systems, Palo Alto, CREFINE User’s Guide (1990).
[25] Reasoning Systems, Palo Alto, CBIALECT User’s Guide (1990).
[26] Reasoning Systems, Palo Alto, CINTERVISTA User’s Guide (1991).

[27] Ryder, B. G. and Pall, M. C.: “Incremental Data-Flow Analysis AlgoriththCM Trans-
actions on Programming Languages and Systems, Vol. 10, No. 1, pp. 1-50 (1988).

[28] *

Sapid”, htt p: / / streaned. sapi d. org/ .

[29] Shimomura, T.: “Bug Localization Based on Error—Cause—Chasing Methdsisac-
tions of Information Processing Society of Japan, Vol. 34, No. 3, pp. 489-500 (1993).

[30] Sommerville, I. : “Software Engineering”, Addison Wesley (2000).

[31] Takada, T., Ohata, F. and Inoue, K.: “Dependence-Cache Slicing: A Program Slicing
Method Using Lightweight Dynamic Information10th | EEE International Workshop on
Program Comprehension, pp. 169-177, June 2002, Paris, France (2002).

81



[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

Tonella, P., Antoniol, G. Flutem, R. and Merlo, E. : “Flow Insensitive C++ Pointers and
Polymorphism Analysis and its Application to Slicind®roceedings of the 19th Interna-
tional Conference on Software Engineering, pp. 433-443 (1997).

Weiser, M.: “Program SlicingProceedings of the Fifth I nternational Conference on Soft-
ware Engineering, San Diego, CA, pp. 439-449 (1981).

oo o,0 0,0000,0000,0000:"00D00000DOOO0O0OODODO
00000000000, 000000000000 00D00000004d SE94-100,
pp. 55-62 (1994).

00 00,0 0,0000,0000:*0000000000000000007,0
0000000000, Vol. 378-D-1, No. 1, pp. 11-22 (1995).

00 00,0000,0000:*00000000000000000000000
0000000000000007 00000000000, Vol. J84-D-1, No. 5, pp.
1-11 (2001).

oooo:“0coboboobobooobooobooboboboboboonoos,oog
00000000000 DoO0Doo00oD (1996).

oooo:“cooobobobobobobobobooopooDoobooon, oo
000000000000 0oooooD (1995).

0000,000,0000:“000000000000000000000000
000007 000000000, Vol. 37, No. 4, pp. 536-545 (1996).

00 00:"0000000000D0O0O0C0OO", 0000 (1995).

00 00,0000,0000,0000:“000000000000000000
0000" 00000000000 D-, Vol. 380-D-1, No. 3, pp. 317-318 (1997).

00 00,00 00,0000:“00000000000000000007,00
000000000 DA, Vol. J81-D-I, No. 3, pp. 253—260 (1998).

00 00,0000,0000,0000:400000000000000000
000000000000°000000000000 D-, Vol. J85-D-1, No. 2, pp.
228-235 (2002).

82



44 00 0O0,0000:“00000000DODOOOODODOOOOOODODOOOO
O0o0D’0000000ooooo,(@Coooo).

[45] 00 OD:*0O00000OOODOODODOODODOOODOOOOOOOT,0000,0
0000000000000 (1994).

[46] OO DOOO:“000D0000O" 0000, chapter 4, pp. 63-79 (1987).

[47] 00 0,00 00,00 00:“00000000000000000000000
007, 00000000000, Vol. J82-D-1, No. 8, pp. 1121-1123 (1999).

481 00 0,0000,0000,0000:"00000000000D00C000O0ODOO0O
OoooooooOor, oooooooooon, Vol J82-D-1, No. 11, pp. 1336-1344
(1999).

49l 0C DO:*00000000DDODOOOO00ODODOODOOU0OODOODODOOOO
00000000ooo», 00000000 00D0DoD 0D0O0O00D (1997).

[50) 00 00,00 000,0000:"0000000000000000000O0 CASE
O000000ooo00og Sapid, 000000000, Vol. 39, no. 6, pp. 1990-1998
(1998).

83



