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An Experimental Evaluation of Program Slicing on
Fault Localization Process
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Abstract This paper aims to evaluate the usefulness of program slicing on fault localization process. In the
experiments, we prepare six kinds of program(P1 ~ P6) that included only one fault and thirty-four subjects.
The subjects are divided into two groups: G1 and G2. Next, the subjects in G1 specify any fault in six programs
successively, using the slicing technique and one in G2 specify any fault in six programs successively, using the
slicing technique. Finally we compare the time for fault localization between G1 and G2. The results of the
experiment show that program slicing technique is effective on fault localization process.

Key words program slice, debug process, fault localization
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MBS N7 XDEFGEATAAEER([R,9). 2T 4 X
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DD L, SEIROFEFEHES (Reaching Defini-
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#H (v,s) DEETHAH. UL,

Q@ TS AhOLsTERvEERL TV,

@ TUrFAFD2ODX sHE tANDTRTOES
IRADHRT, vEEZLEVWISAYL2LLEL1D
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ZEERLTVA, tORDIZ (v,s) BWEIN, ot
vEABEBTLEE, shOt~DODDBEESH L E VD,
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program euclid(input,output);
var x,y,g,Linteger;
function gcd(m,n:integer):integer;
forward,
procedure swap(var a,b:integer);
var temp:integer;
begin
temp:=3a;
a:=b;
b:=temp:
end;
function lcm(a,b:integer):integer;
var cinteger;
begin
c:=gcd(a,b);
lcm:=(a div ¢)*(b div ¢)’c
end;
function gcd;
var winteger,;
begin
i m<n then begin
swap(m,n};
end;
while n< >0 do begin
w:=m mod n
m.=n,;
ni=w;
end;
gcd:i=m,
end,;
begin
writeln('Input x and y');
readin{x,y);
writeln('x=",x," y="y);
q:=gcd(x.y);
I=lem(x,y);
writein(‘ged=".q);
writeln{'lcm=");
end.

1: PDGOXDOT BT T A
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sOBRBvIIBETEIANAESIHILTEXDEST
b5 [6]. $i2, PDG & 52 5 WIZHiE» SR ONE S
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ERg\EBZ RIZS20VES, T 2bbEK1cmi
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075 A(ENFIRPL1~P18P21~P29L$5) %
HET A, ERIKBRFEETFBHEERFHOF
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EROFHIIROBEY TH S,

Step0: i =1 &7 5,
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VM BOBEEIT.

Step2: HELZ 74— VL EONE T EREETR
ICHET S, ELVWBAIXStep3 . HiE-72E
AiTiE, Stepl ~NREB.

Step3: i == 8 DHAERKT. i <8DHE, 1 =1+1
& LT Stepl ~NE .

FOY 5 A PLiZBWT, Testdata; FHVWTERTE
57+ —VHMIF1i DATHA, ThEHBRENRER
L72#%iz52050hA2707 5L Pli+ 1137+ — Vb
FlidBEBESNTBY, YOl 7A5PlitEL-
TWAERTRIEDOBIEIRT DAL TH L. LiLid Expl
OFNEERLIZSDTH A%, Exp2ilBWTHEKT
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3.4 ERBREER

Expl Exp2ilBiT5& 74—V DNEREICE
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A Z 4 AF]H AT L AL
Al ] A2 A3]| B1] B2 ] B3
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ATAA%L AT A ZAHH
Al | A2 A3 || B1|B2| B3
F2.1 171 17 36 18] 11 14
F2.2 6 5f 24 6 8| 14
F2.3 12] 241 12 271 10} 19
F2.4 30| 13| 41 181 16 ] 36
F2.5 6| 18 8 20| 16| 10

F2.6 11 16 15 20| 13 5
F2.7 5 19 5 & 7 17
F2.8 5 5 4 2 7 1
F2.9 26 9 10 12 5 2
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3.5 k7 - ¥l
3.5.1 Expl
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(B1:15443, B2:1754%, B3:12053), A7 A A% FAL
72G1i3 12247 (A1:11945, A2:1284, A3:12053) & %%
STBN, FHBMETRLEGCIOENG2L N 435
HoTwh, ITLFEHYEOEDRE (7 = VT D
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D¥ERDPS ExplilBVTiE, AFAREFHLA
BHREL T+ -V IMIBEREIITRDEVHEL TS
72 IR TA—NPTEILRBE, ATAATEHR
THHEI%, TLbbLbshOFBEKETCHELREND
57 4= FIBHFETLEFHEELTE L.

3.5.2 Exp2

Exp2Tit, AT AAZFAL ho/-GLOHER
ZD7+—-NVIMIBEHECE L EYRRIZ133S
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BRE) 7 %, BEKESD T o2V BU2ESROA
Girotz, LIL, 74—V TEIWCRABE Expl
R, ATAANEHTHE L%, $bb3%D
HEKETHELRENDL 7+ — VIV 2BHETAE
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INRAAND=HE

PLToO7ar7 5 LI¥BEENTY AT E L TaArrK,
(a+b) FTTO_HBREFRNAAINVO=FHFL L
THHT 5.

5%

TERALALEZOZEOBRKEE RS TVET, #
RELDT, KOLI LD THhA.

NAHNDO=MILE 3, TIHEER, 230 (a+b)"

1 N=0
1 1 N=1
1 02 1 N=2
1 3 3 1 N=3
1 4 6 4 1 N=4
A IE LD o
1 1
5 101 1 1
1 2 1 1 2 1

AR A NN

program pascalTriangle(input,output);
var a : array[l..20] of integer;
i,j,s: integer;
N : integer;

Wb

5 procedure outAline({var a:array[0..20]}of integer;
k:integer;var s:integer)

6 var i : integer;
7 begin
8 8:=8-3;

9 i:=1;

10 while i<=s8 do

11 begin

12 write(’ *);

13 i:=1+41

14 end;

15 i:=1;

16 while i<=k &o

17 begin

18 writeln(’ ‘,afil);
19 i:=i+1

20 end;

21 writeln

22 e,nd;

23 begin

24 writeln(’Please Input Number’);
25 readln(N);

26 i:=0;

27 while 1<=N+1 do

28 begin

29 afi):=0;

30 i:=i+1

31 end;

32 a[l]):=1;

33 Bi=3*N+3;

34 i:=1;

35 while i<=N do

36 gin

37 je=i;

38 while j>=1 do

39 begin

40 a(j):=af{jl+alj-11;
41 ji=j-1

42 end;

43 | outaline(a,i,s);]
44 J.=2141

45 end

46 end.

4 3: #EEIZE 2 /- ME
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AGHLABIL, A4 RIZETRLLICTH
MBIV THET RS T L) A (MIBHK) (F12
i, P1’, P2', P3’, P4’, P3’, P6' &1 54) %+ HE
TAHMPLEPUIX, AT A4 AEHMFE TN TV A

HUSE, BL7o0r7S L) A NThY, Bho
SEOMET BT TSI L)AL bAETH D),

F 4ROy ILEETNLE T}

Tay 3z Ak VE
P1 EEE ) FHEXDOEDY [FI
P2 37 ERELDEDY [F2
P3| "2 NVO=fAF | ZHEXOED [F3
P4 BEfEarE ERZOEDY [F4
P3 L) TREDOEY [F5
P6 J—Fk ZBEXOEY [F6
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BELT74— L ELTE, ~RIZATAADEH
HTHHEESHNTA, (A)EBRLDED (wrong
variable name), (b) X MFA Y (wrong statement)
DHEEGD, ATAAPFHTHVWEEDN TS
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TA—NWFEEATVE. )

ETOTOTFADT +— I MIBREKELLTF
BEHIE, R4 AEBREELT O I LAY A M (PY
~Pe) R HRE LT V-7 Gl TRE4157, Bhb
TOF I LA PL~P6)THRE LI NV—T G2
T/ T E BT A, FHREZTRLEGLD
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HELENRERNIZ[T)., ZOBRPS, A7 1 A%FA
L7z HDSERL 7+ — LV MNMIBBER T2 2 2ED
WIRTET.
4.5 EBR

T4 =N PR ERFEICE L BRI DWW TEY
BOEORELHEKESLTITH L, P3P IIED
72F3 L P(PE)IZEDIF6 THELREDSHRE S L.
BERFIE T Ny VB, ELWhEEohE
R, 72—V IMABERREL, 707 7 L0EH
TAHBEDPOTOSFTLOTLVITNALYEL, BB
IPCTA-NVIMLER#EE LHEIZ, EBIZV -2
I—F%3RA, 74— VMIETZHETSH. LAEDOF3,
F6iX, 7+— VI ABEPL 74—V I UBX#EETS
B2, FOHEFE LV T+ — N ThahID, #BE
7075 Lk BBT AV END 72, Z0LD
RBEIE, TuS TR BB TALING, AT
AAZEINWHBELBEEL, BB TLEEVEUTH S
7o, F3, Fe IR L TIAELEVRBE SR L E L
L., F72F3E, ETO7+r—LEDOFT, AFTLAD
FEIZE ATy I HROBEENRDSVH15% &
o TWAIHII(ES, K3 25K, AEKEIRT
AELEPRETELEEZ L. #iZ, F4iZlL T
7A—VIABFEFIIHEET, —BIZT7 -V
BAHETELLI9%20DTH o722, E6IIRT
LOREREL T A,

KBV 7 b 227 OF Ny 7BV, F3%°
F6DLIIIT7+—NVIFABD»S, 74—V IMIELH#
ETLO0RBLHENE . T0X ) RBEI, X
FARATRVART, PN v 70 LLrHEELR
FEL, BROBVT /Ny 7 (74— MIBEE) 21T
AbHEEZLRS.

4.6 X1 EDOHS

BE, TNy IR TAERIIEAOREDIZREL
BETD. #2T, 3. OEBRI1TIE, EBOEENLY
b DILT A, RERENATIAAZFAHL
2PN T ERB LT N T 270285, KET
HEL-ER2TIE, UTo3208H»6, GLE G2
OFEHFEANZZ T(GLATA A %L, G2A T { AF|
H), IBOERZTLEILERIRWEE L.

1 HEBREOHNE WV,
2 BBEVNR LFEETH L (AREORNTH ).
3 HERET ST LIZGL, G2IZiBY ST 7.

5 FEHESHEDETE
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