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Abstract TFor the system that has evolved over years, the best document for program

comprehension is the information to extract and to recover from the existing system. Program slicing,
introduced by Weiser, has been studied since 1984, but most of works still have the problem that the
resulted program slice is not manageable in size and in cohesiveness and the problem that the

algorithm to calculate the slice is not efficient enough. Focusing on overcoming these problems, we

extend the classical program slicing to an advanced slicing technique, Selection Slicing. The effective
method to calculate the Selection Slice is also presented. Another parameter is added to the
conventional slicing criterion so that the concept of exclusiveness makes the resulted slice smaller and

functionally cohesive. This paper also proposes both the definition of the Selection slicing and the

representation of a dependence graph, on which an effective algorithm to produce the correct Selection

slice in linear time is described.
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1.begin

2. read (m) ;

3. i=1;

4. sum := 0;

5. prod :=1;

6. n:=m* 10;

7. if (n > 50)

8. then while (i <= n)

9. begin

10. sum := sum + i;
11. prod := prod * i;
12. 1++;

13. end

14. write(sum);

15. write({prod);

16.end
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1. begln

2. : read( m) ;

3, ‘A= 1;

4. sum := 0;

5., prod := 1;

6. “'noi=m* 10;

7 if (n > 50)

g | then while (i'<= n)
9. . ., begin
10, 0T 0 U sum t=sum'+ i;
11. ) prod := prod * i;
2. ~ R T A )

13. end

14. "write(sum);
15. write(prod):;
16.end
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end
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. end
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AE Ao dA29 BA30] A¥H(linear)ofzte ©l A
o wle Zeawe] Bge) 4d galM 0nd)elth
Z 9ot & TYZE AL ool oy WY &5
ol A4S £ wf o] WYL wlg HiFolrt 4.1
Aol &y =] HE v|Esideh. 1 45 1
19 oA Z2agd gt FLHOHEE RAFETE £5
Tz AARHE (1714 ZieHo sl o] FoAe
HAE dugEoer Awart A3 A RE
(straightforward) ThF#] &=t} ‘
Z2AA Poll g PDGE GE 3k&k Go ==E9
ATES N(GF star oA 5 HAES EQ)E stk st
e} =2 AR PoA £8o]d 71% C=<i, Lexc, Linc>

of h§t Md &etolx SelSc(P)E AALel71ste] -
A Zead F& Oz GE &bl &Etold
71& C=<i, Lexe, Line>ll W3] &ojolzag ZR sy
Z& g#Ze] =2 SlicedN(G, C)$} oA SlicedE(G,
O o 2t :

SlicedN(G,C)={wlwEN(G}W—rctoovs, viE 19 Linc
o Ha ==, x&Lex)
SlicedE(G,C)={(v=ew)l(v—=cw)EE(G) and v,w
& SlicedN(G,C)}
U{(v=ow) | (v=10W) EE(G) and v,w
ESlicedN(G,C) and x&Lexc)
U{ (v otz W V= oty w) EE(G) and
v,w,uSSlicedN(G,C) and x&Lexc}
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procedure MarkNodesOfSlice(G, V, Lexe)

declare
G: Zg2a9 F4& O
Vi i9F Lol "413} =EE JE
Lo AT BAGE AFEY g2
WorkNodes: Gol| &3lE =tEe ;én]r
v, w GOl &3 ==
begin

WorkNodes:=V
while WorkNodes= & do
Select and remove vertex v from WorkNodes
Mark v
for each unmarked vertex w in E(G)
such that edge w—ywv such that X&Lexc
or edge w—cw
do
Insert w into WorkNodes
od
od
end

O 5 &Eto]l2 7]F C=<i, Lexe, Lnc>d] T3 ZE
SR B4 2oz &)

3.3 Mg 3j0|ME It AlAY B% JmZo| Hol

Z2AA Wl gelddA 8% Zead &
adzs el Y e TEAAR &
ool AgeEW F% Tejre FmalFe A
A¢ dag Ak o A A2d % aYze
AR o= (1194 Bads He B setold 4
AP B0l PAF AEHIT odrNE MY gl

& aPEs ZEAAE

I ZBAA 5%
g =A< Wrgoeltt

o}

(1) 39l maingS<} F4HQ ZZAH[ES X
st 44" A '
(@) FFHEE  call-by-value-result®8e] o35}

AgHTz 7HgHich

A&E EFE THEZE main@gel Wk shie] Z=

24 &4 29z 3EHEE B o =z

F& zgxe FHED FUHEA ARE F A R
2 UHEd, o 2EREH IEEHE ZEAFHIY
&3S RHIFE cll AAY FEFZ QT o] H
(transitive) AL T¥EE dxz Uk dAxe=
Aol F& qAR BFEM Il oAl galuE- 9l
(Darameter—m) o)A} mefn]El- oF-R{parameter-out)
ANAR UH™ olE Hlolgt F& A= R

&5:

A &L 28 A B A A 6 (0016

37AY] AZg oA e o 2 57RY AZ
+ =x7} F7HEY ol F&(call-site) =&, 23—
Nactual-in) ==, HA-olX(actual-out) ==, F2]-
<l ’5. o} 2(formal-out)o} oJol] %3t}
o tjgt
i 3L
1%

(formal-in),
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S AASAETE o2 SlElA [11edAs 4
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Aok 2 A7 A9 Sl M= fAkgE 2
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procedure MarlNodesOfSlice(G, V, Lex)

declare
G A2F Fé =
Vi i me°ﬂ EHEP ==89 IF
Lo AZZAFAS BAGE W55 g2E

begin

/GA 1

MarkReachingNodes(G, V, Lex., {def-order, parameter-
out})
/N 2A 2

V i=all marked Nodes in G
MarkReachingNodes(G, V, Lex, {def-order, parameter—
in, call})
end

procedure MarkReachingNodes(G, V, Kinds)
declare
G A" 4 Tz
V. k=59 AF
Kinds: qAFFE A%
v, W =EF
WorkNodes: ==€9] A%
WorkNodes = V
while WorkNodes= @do
Select and remove vertex v from WorkNodes
Mark v
for each unmarked vertex w in E(G)
such that edge w—ywv such that X&Lexe
or edge w—cv
do
Insert w into WorkNodes
od
od
end

1% 6 %a}‘”]i 7]% C:<1, Lexc, Linc>°ﬂ EH?} }‘L}—\
9 F4 a9ze) oy
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A Vool 4% vXe 2203 REES FE5UH
Viplll A44¢ 9%8L wXE Z92E 290 2208
£ Aofste] W3 sfolAE AAFTTE G7AA Vo
oul7t delgeto]lse] Lot 9 A9 7lde o]&s)

9\;\]:]'1_ @O]IA—E— "IQI" 55_]'1’]' Vinp]% Lexc-(—)—i _]'Cd Zﬂ7%
Holae mzaye REe date olgel 3

) é—“ﬁ‘rol%% ZH*}*C-L 7158 AIXVEE FE
) BEAYIE Hol 2Ue wh gl gk =
PIFEES EelldA AJArIng, dAZ W3
sololde A9 eeeldnt A SooliE 44T
o G¥Ee] gle FHIE AYAT)Y] A8 UEY
B2g olgdte] 2ARS M¥sm oy Zeade
Tz weh AP AR ByH Wozw o)

1. begin

2. read{n);

3. read(flag)

4. = 1;

5. 1f flag =1

6. then begin

7. sum := 0;

8. while i <= n do

9. begin

10. read (k) ;

11. sum := sum + k;

12. i:=1i+ 1;

13. end

14. write (sum) ;

15. end

i6. else begin

17. prod := 1;

18. while 1 <= n do

19. begin

20. read (k) ;

21. prod := prod * k;

22. 1i=1i+1;

23. end

24. write (prod);

25. end;

26. end.

g 7 4A =229 2

o83 SZEL0] B4 411
£ wEEA) eredl- deslelxE wael g B =
£ Y Eol e olo) Mate] @A Lol FFE
Fe Ry Ad@ve sdolde NEAEE A8
myemw WalsatolAuTh YitEoln wasy) UE
o Hgol i Aol ok Mgksdol A A
£3 Zeagloz wa oo, A9 sy 2
45 wwstd ohew Zoh[a¥ 7, 29 8 ¥ 9]

1 begln

2 read(n);

3 read(flag),

4. i 1;

5. 1f flag =1

6. _then begin

7.

8.

9.

10.

11.

12.

13. ) o end

14. o write (stim)

15. end

16 else begin

17. prod := 1;

18. while 1 <= n do

19. begin

20. read (k) ;

21. prod := prod * k;

22. ix=1i+1;

23. end

24. write (prod);

25. end;

26, end.

29 8 71F Ci=<i=14, Vip=(n}, Vou={sum}>l o

g A Sojola(WhEg B7)
1. begin
2. read(n),
3.
4. )
5. lag =
6. ) then begln
7. *;‘
8. b
9.
10. ;
11.
12.
13. )
14, T ‘ﬁwrlte(sum)
15. end
16. else begin
17. prod = 1;
18. while 1 <=n do
19. begin
20. read (k) ;
21. prod := prod * k;
22. i:=1i+1;
23. end
24, write (prod);
25. end;
26. end.

—j—a\: 9 71% CS:<1:14, Lexc:{n}, Linc:
Fojola(naE B

)

{sum}>ol o
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