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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.
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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

DELIHILT HE ST, BEHFREHETHL. F
7z, AMEBOH L, EETHEUF>VTWE S 0OHDD
MEBDOAT, BEOLONCDEBROATH L. EHIC
DVTWAEHIE, ZODD BROUAVEBLZ(ELLE
BOXFITHE. I/, BB THIR TV E2HB51ES
U7 5L FED1DODOFHRELET.
22 X147
YsiIBITAEKVIIETARXT AR LI, PDG L
KBWT, CDBBADDTIIDD BEOD %> T
sOBRBvIIBETEIANAESIHILTEXDEST
b5 [6]. $i2, PDG & 52 5 WIZHiE» SR ONE S
o THEONEES % forward 2T 4 A LIRU, #
FHIEiZli o TH S 784 % backward AT 4 R & IIF
& AFTAADPERL IZERE. ZoTaS L0
36{TETERBINT VL EHgiZB¥ % backward R
T ARY, PO FTHEHEPIIREINTWE, ZOEE,
ERg\EBZ RIZS20VES, T 2bbEK1cmi

Institute of Electronics, Infornmation, and Conmunication Engi neers

backward AT 4 RAIIZE T ATV,
23 XA LTV =l

TRITIIERAIZ, XMBDAT A AMBT LT
ZDERBFLIERT AL Y7 = VEEBR LTV [3).
REIIEHTRRALFHMEERL T, ZORATA LTy —
VHALTHERBRBECT N I 27 oTb bolk. AT
A7 —VORNREEL, LLTOL ) % Pascal ®
7Ly b THA.

@ LT, AAX, £HX, #YEBELX, FHE
P, begin-end TH I N AEEXEH .

@ FTHRIZFEFTELLE). FHREIOFEBEDOEL
FHZowTil, EELEERELO2HE S 5.

Q@ THOF—IRMIAHIT—HOARATEAL Y ¥R
Fbiv, BARMICIEBEER, TR, RBEB
JUFNR LR ERICEORMEIL LT,

Fh, ATFA TV, AT 4 AMEEEEST
Th, LTOBEEZHL, A4V 7 2752 81C
FoT7al 7 A0BBEME/NI(THIELICLY
R - RTFOXBEEZTHIEIVETH .

(Bfe1) . 797 20&%E, 3031, FEAT

(BAE2) . TN 0
TS5 LOERET, AT vTET, B

DBR, TL—r KA b ORE.

(HEEE3) : AT A A

AT A4 A%FTE LN T 286,
3 FHMm3EER1
3.1 EBEE

FEBOBMIIATAADT7 + — VNI EEEIITT
PEGUTHZTAILTHE. EROBMEL R IR
. BRI, MERE0CHT AT O T AT 2
fEEHEL(EhERPIP2EL, 74— VMIETH
%), PLIC8ED, P2Il9fHDO T+ — Vs 2 EDT
075 A(ENFIRPL1~P18P21~P29L$5) %
HET A, ERIKBRFEETFBHEERFHOF
e AL TITo72. £F, 6 AOEEE L2077
V=T GlLE GIZFNRFNIATOHTS. Glicg T
NAHEBRE® A1, A2, A3, G2IE T A#ERE % Bl,
B2,B3 . 7, GlOWBEII23HMTRLALAS
A7) —LOWBEL~32FIBLT, G2O¥EBRE
BATGAT T y—nolhel, 2 xfMALT(2EY,
AT 4 AR Y TIC)PL1~P18D 74— L b

NI | -El ectronic Library Service



Institute of Electronics, Infornmation, and Conmunication Engi neers

X 2: PDG D]

WEREZIT% ) (ThE Expl&T54). XkiZ, G20
BEREII2IFTRLIZATA L 7Y — LOBEEL ~
3EFHLT, GIOBREIAS AL Ty —LO#
BEl, 2 ZFIHLT(2Fh, A5 4 AHBEEEL Byv
TI)P21~P29D 7+ — M MIBHELXIT2 S (T h
ZExp2 & $3).

%8B, e N\OBBRERFHRIELEDROHEE T, 25
AT )= VORREFETH D Pascal D 7 £ v b
XT3 545 2BELTBY, SHEIHT LA
BEITDIEoTWwE, I, E5 VT L TR
TAVT )= VORTHERAT LB OWTOES
FHRIAT o7,

# 1 FHEERIBE

{ i G1(3A) [ G23A)
Expl P1.1~P19
(R AZRAAR) | (A5 4 AFH)
Exp2 P2.1~ P29
(RFAAHRB) | (A7 1 AFEARD)

3.2 MWEIATIL
ERTIRVDOWHHEBRME 0T 2 28807
Uy 7Lzl 280795 4 (PLP)I, 7

NINZ L, F— I BENRL L0, JloTar s
LTHBEEZABENTEAL. PLIZHLTR4E, P2IC
FLTIMBO7 4+~ b %EZ. LFIZ, PLIZED
727 4= kOB ERT.

(FL1) W JRB DA .

(F1.2) ZBOHAARD.

(F1.3) & X0y,

(F1.4)BFloMB L,

(F1.5) BEEURHE (BRI UFIE L 30) b i .
(F1.6) 7 — ¥ BHDED .

(F1.7) FREZ 07 2A— 5L DEDY
(F1.8) ABOFEITIIEDERY .

ZIT, INB(PL1)~(P1.8) D7 A= b EHNVT,
Expl THH T A8BED T 0 7 4 Pli(i=1,2, ...,8)
ZYEBL L7z, PLitZHE, (F1i) ~(F1.8) &7 4 — Lk
BEINTYS B 2iE, PL1IZIZ(F1.1) ~ (F1.8) 27,
PL532IX(F1.5) ~ (F1.8) %%, #hEFNEIN T 5).
T/, INGDT =N RTOF T LORKM R

NI | -El ectronic Library Service



BEIC LTHEN AT TBY, BEFOAIL0RS
BT IR T AN — 7 2 8HBHEL
(Testdata; ~ Testdatag). ¥, 7+ — b WNEDHE
A FRCERNT 272012, 1207 AMF— 7 TR
RENLET7A- NV MEI—BILRI-TEYN, 0D
74—V hREBREIRREEINZVISIITRAZSN
TWh,

Exp2 CHEHATAP2.1~P22%b LR L AARIZP21C
IEDT7A— N E2ED (FREFRF21~F29¢E7 %),
R L7z, PLICA®D8ED T 2 — Vb L P2ILEDT:
gD 7 4 — v b LIZEEES RV,

3.3 ERBR/7otX

EROFHIIROBEY TH S,

Step0: i =1 &7 5,

Stepl: Testdata; * VT, 797 7 AP1iD7T % —
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
»5.
3.4 ERBREER

Expl Exp2ilBiT5& 74—V DNEREICE
L 7zBE R (BAL3) BT 47— 2%k 2, R3IRT.

#2: Expl7—%

A Z 4 AF]H AT L AL
Al ] A2 A3]| B1] B2 ] B3
Fii|l 31| 26| 17{ 17| 28 23
F1.2 8] 10| 201 10] 18] 12
Fi3 || 15| 15| 13| 26| 36| 28
Fi14 || 25| 20| 22| 27| 17| 32
Fis1| 14| 26| 18| 35| 25| 41
F1e6 || 15| 10| 10 17| 23| 17
F1.7 41 12 8 71 16 7
F1.8 7 9| 12 15| 12 6

(Bt [119 [ 128 [ 120 [[ 154 [ 175 [ 120 ]

(BAL:5)

Institute of Electronics, Infornmation, and Conmunication Engi neers

% 3: Exp27—%

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

Bt [[118 126 [ 155 [ 131 [ 92 [ 118 |

(HAL:57)

3.5 k7 - ¥l
3.5.1 Expl

Expl Tid, A7 A ZZFHA L& » o7 G2OHER
ZO7+—VIIBHEILELZEYEMIZI6S
(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
E)N7) %, BAAEI%TH ) LB 2EFRAL.
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
(A1:1184%, A2:1264F, A3:1554F), A7 4 A& FIAL
72 G213 11447 (B1:131 47, B2:9247, B3:11853) & o
THhH, FHBMETRLEG2OHIGLI D 1955
{poTwh, LaL, FHEOEDRE (T 2 VTFD
BRE) 7 %, BEKESD T o2V BU2ESROA
Girotz, LIL, 74—V TEIWCRABE Expl
R, ATAANEHTHE L%, $bb3%D
HEKETHELRENDL 7+ — VIV 2BHETAE
PHEET X,

4 FHMEEER2

RERBRIIATAAY, EBEOTOT FLDF7 /37
i (74— VI ONERE) ICEHTH L2 E I D%
T AL RENET A,

NI | -El ectronic Library Service



Institute of Electronics, Infornmation, and Conmunication Engi neers

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.
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