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Abstract

The program slicing technique, originally introduced by Mark Weiser, is so useful that it is used in various fields. The
slices of a program are collection of all statements that might affect the value of selected variables at a selected point in the
program. In this paper we propose a slicing algorithm, where we introduce the extended program dependence graphs and
the reaching definitions sets. This algorithm can be naturally applicable to self / mutual recursive programs as well as non

recursive ones. Also, it would be easily implemented for a program development system which interactively gives the
developers various slice information.
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TOUTTHP DRXT AR (slice) &if, P TDH BHI
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HOF— % 70— & slice SHED2DDT T 7HiiE %
WL OPDT 2 —RIHTTIT R H 720, ERO VAT L4
BACIIBH LIz v, T 72, Hwang [6] I, FRE AL H
75 AR LTRANBEEZROLFPEEH T, slice %
EESETAHELRE LN, —#IC, THT 5 ATOH
B, Bv TLCERAESEMBLEND Y, Had'H
189, AFEEAIC slice (B ERET 5 Y A7 A3 AAH
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2T, AL, BR2ELTOS I A0KTERD
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VAT ACHARARLT VT VT Y XL RET 5.

MEBLUEHEESHLZ L CHECZLDIE, 55X
B LitHh 58, 20BN WEROER
RPBEERETLILETHS. LoT, F— 5 7 u—HERX
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%A HAEH1I0EI %7075 A%BNT B, 1
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> e~
. i
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DEFRITL 3 ~FRET B9 L) kB F ONEIKRET
%, slice #SHET AL 2 HHETHHED VD 2D LR
13, BETHEERLBIETHAEY, f v BEERJEI T
I, ROXHD%IBOIHTHIET, LY ERRBELES
ZENTES.

o fOLT g REERT LM, LIZ3ITIEHEET, DD
2, f IO g OREFEFIFET 5.

o fNg REHTLWRMEDGD LK, fF HOERE 1D
W23 EET 5.

o g BERTITEMEIE 2 VE, 1273 12H)E
T5.

T, BREFRTC L CHEICR 201, BIRICERS
NP, 1. BDETRAPOHELH L VEOL~E
BREZ DUREEND S, 2. if LORMHHIRKCETSR
BICH, AL ET SN A LANBBE 5 2 5 WEEML
HHRE BB EPMEERHoTRETI LR, 3. b
LHEBOEM 2R LI, ZOBBORUEL2E0X
R L 2T RS S RIS S B ETH B,

FIT, BAZINS LT 57201, kill & gen 21E
ERET0TCELL, 20RECLELRFERED O L
DIREL, ZOEHRE L VIE LW b ONEE(L S, 2R
KT 2 E CRTERYET E VI HEE & o7

KX TIRINLE, 2 §iT, 707 I 0EG7 77l
THERE,3HT, AT FarbTus T A©MRES
S 7 REAFER, 4T, 707 5 MEES T 7 LT, slice
REETAHEER, SHT, TVTY RALADHES ICDNT,
FNENRBRARSD.
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TN BTN T ) XADAISEL LT, U
FTo kDL ERFD Pascal BEFFE#BEL TS, D
BRI E LTHRE (), A, #:13E L3 (while),
AN (readin), B3 (writeln), Fh & PUZ LI, HE
X (begin—end) #H 5. EHOB L L TEAS FRDOAKT
BA Y ERR, 705 T 50, KBEKRES, THRas
SUBBER, A7 ur 700k, 7Tuy /iR
Zwv (5 8H). FHRIBLICEEATE, IEBTESS
NI BT E EARS | BB & KIRER D & 0SB IR hE
T, O BEEAORFERESRETE v, BB L UFE
i3, HOERNB L CHERRNICERTRTHY, 20
5%, L TiRbh s,

200X OHOMERE L THISKI (Control Depen-
dence, 2\'F CD) Btk & 7 — # 4&47 (Data Dependence, EA
T DD) MFRHE. X s if XD LI hEAHEEED
XTHY, B2, s DEHHERS sy DEITHRERIL s2 O
FETOFECHEFELE5X 58, 51 & s OHEICCD A
BOFET 5. ZNnE CD BRE (s1—»s2) ERT. T/,
sy BHIEHv FEHEL, v FBBLTVEL 5o ITT
DEHEITNET BI85, 51 & so DM DD BHIFHET 5.
Z % DD BMRD (s1-Lesg) EET. )

705 5 NMEFES 5 7 (Program Dependence Graph, Ll
FPDG) &id, 707 3 ANDXOHDKERRELERTH
[7 27 ThY, FOHME, 707 T ACEE L5

1ls BB sy ~D, v OEEREET LV ) REATNASFET
5] L%




TS, A, AHIX, FRHEPCZLTEEL, 20
AL 2 D DX DB OHBETS L U, 7 — & KA UG
BET. L, BERPTHREDEREBA T, slice #54
TEDLICT 20K, BTFRBRE LI %, wiohn
B E AT S,

entry Bim BB LUEREOANEZRTHAT, HEK
BIFFRIICVEOTOoH2 (B f CHTZLD
% f-entry LEKT).

exit Bifl BBOBOZETHEAT, KUKV EOTOB
L (BB SBT3 0% foenit LET).

in WA MEBE L CFHEND O ORBEROBE L 52
BIOOWET, KRS L OFHE K LT, 20
THI SN2 KBERZNEIH LT, DeoFo
B5 (KBS g T2 b D% gin LET).

out MR BB L UERENTERI N KBEROEE
EEDHNMER B ODHMET, P TERIND T
MDD B KBERZRLERICH LT, 0EoF2H3
(KigZEh g BT 200 % g-out LFEY).

SIBEIA BB L UFREOIRERBL TEbLHE R
HTB-DOHEAT, ZOFBEAFRIIDE DT D
b5 (5l18p CBET2LD% ppar LET).

X s 12BIF B slice & i, CD B4R, ¥ 7=, DD B4R:1
228> Ts KEETELTRTOLDEETH . Bz
i, M2 07075 AN writeln(c) KT 5 slice i,
3 DRICED, COWHIEFEEFTLTHIRELELT
ORERIFL DIk S,

program atoi(input,output);
var c:integer;

n:integer;
ch:char;
begin
n := 0;
c :=0;
readln(ch);

while (ch >= ’0°) and (ch <= ’9’) do begin
n:=n * 10 + (ch - ?0?);
c:i=c+1;
readln(ch) ;

end;

writeln(n);

writeln(c);

end.

B 2: 785 F A atoi

3 BNAE

EMo LEEn EOMd % (v,n) EFEL, BEY dy
T, i T duertee TBRT DL TR, 707540%

program atoi(input,output);
var c:integer;
ch:char;
begin
c = 0;
readln(ch);
while (ch >= ’0’) and (ch <= ’9’) do begin
c =c¢c + 1;
readln(ch);
end;
writeln(c);
end.

3: atoi DI writeln(c) IZBT 5 slice
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def

PoDEF(f) = {(v,v-out) | vid KIZEH }
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1. RD;(B) « {(w,w-par) | wik FORTIEHEH U
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4.
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3.4 FHNTONE
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L, ZOEHEME n 2D exit FE~O DD BRI
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fexit) #eb. Fi, TRTCOKRBEHK g &

My aEHEEL, ZOERMHA m 25, out i~

@ DD Bf#58 (m-Leg-out) 245,

function f(...): integer;
begin
: B

end;

B 4: BRBEFEROH
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1.
2.

7.
8.

if ezp then B, else By Mk
RD;,(exp) «— RDpp(S) & LT exp DMEE T 5.
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2. RD;n(S) < RDyyi(exp)

S:
1.
2.

6.
7.

S:
1.

2.
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6. PoDEF(S) « PoDEF(p) U}, PoDEF (expy)

3.8 AHAXTOHOMIE

S : readln(v) DK, v ~ORAZLEFL & L THLE
T5.

S :  writeln(v) OB, v 2R R & F CARICALE
¥5.
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SuDEF (exp) «— SuDEF (exp) U SuDEF(g)
PoDEF (exp) — PoDEF (exp) U PoDEF(g)

EVHUEEZOROIKY T TRHITS.

4. exp PR TLEFHREOTIBTH A1, HEGALD
I % BT BE =~ DD BRL (n-Y+ p-par)
5% (videxp HTBBENTWBEHY, p 3G
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K5 D7us g8k ECRLAZGECH T L, M7
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program progression(input,output);
var g:integer;
function f(p:integer):integer;
var 1l:integer;
begin
if p>1 then begin
1 :=2 * £(p-1);
g:=g+1;
£ :=1;
end
else begin
g = 1;
f :=1;
end;
end;

procedure nth;
var n,a:integer;
begin
g = 1;
readln(n);
a = f(n);
writeln(a);
end;
begin
g = 0;
nth;
writeln(g);
end.

5: BEIOHERTHTOS T A
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10
11
12

14
15
16
17
18
19
20

22
23
24
25
26

30

program progression(input,output);
var g:integer;
function f(p:integer):integer;
var 1l:integer;
begin
if p>1 then begin
1 := 2 * £(p-1);

f :=1;
end
else begin

procedure nth;
var n,a:integer;

begin

readin(n);

a := f(n);

writeln(a);
end;

begin

end.

X 6: HH3C 24 TOEH a 2DV TD slice
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L TCslice %5 ETA2HLDOT NV T) A2 HRB &, slice
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Horwitz [4] L& A7V TY A LickRBE, K4DT IV
TYALTIE, 70757 AHNOELOBRERESLEIE
LTWEDT, 707 T ADREOR S DOEZ DL
55 slice SR TELHT, HRITHEEELLRND.
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