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Program Slicing in the Presence of Complicated Data Structure
Ho-Yeon Ryu'- Joong-Yang Park' - Jae-Heung Park'"

ABSTRACT

Program slicing is a method to extract the statements from the program which have an influence on the value of a vanable at a particular
point of the program. Program slicing is applied for many applications, such as program debugging, program testing, program integration, parallel
program execution, software metrics, reverse engineering, and software maintenance, etc. This paper is the study to create the exact slice in
the presence of the complicated data structure including pointer variable, dereferenenced object by pointer variable, array and structure. We
propose the Object Reference State Graph to generate more exactly static analysis information of objects in the program of the presence of
complicated data structure.
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/xcall @ func (&a, &b, &c) return the square
of the minimum of a, b, and c*/
int func (int *x, int *y, int *z) {
@ int *min, square, w ;
@ min = X ;
@3 W= X,
@ if (#,y < w)
6] W= kY ;
Gy min = &w ;
@ if (*z < *min)
® min = z ;
@ W = *min ;
ifi] square = wxw
i return square ;
@ }

o Entry o Entry o Entry
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Node Name Examples 5
Scalar Variables int x;
Point variable float *x ;
Structure Variable | struct nodel x|
Scalar Heap x = (float *)(malloc(sizecf(float))) ;
Point Heap x = (float **)(malloc(sizeof(float *))) ; e
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for 1 = k< minlen(ai,ay),

AL = JFE 0.
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(19 5= FEAE AU mzzadd 2 ORSGe|th
79 Uiz A s A3 U2 Use Y= #4727} gl

int a, b,
typedefl struct {
int d, e;
) stypel ;
struct {
stype sl, s2; }
yu;
stypel V
sub2() {
@ Usld = 10 ;
@ Us2 =V,
@ a=Usle,;
@ b=Us2d;}
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{(b) (c)
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3.3 7Hab B==(Dummy Variable)
FEoleiel EAE Hgo o H sbed vk 99
= E}—Erﬂ As 4 98 W digh 7P W5E A

BeHal ANSLColA wp 9] e W pol the
= :% (Lpsh @pelch. EAH w4 ol B2 45
@e EAE W5 pel 4 Fx AW £ oulnh o)y

p = (Opelcth Y #Ho e 9l p = &x %9
AL FA A7) BE x B3] gk 7 EA(dum-

my literal) = (-1)x= EHF,

e RO JRES a8 B4

l.p=&a; Def(1) = {p}, Ref(1) = {}
2. #p =3, Def(2) = {(1)p} Ref(2) = {p}
3. %p =5, Def(3) = {(L)p} Ref(3) = {p}
4. print(a) ; Def(4) = {} Ref(4) = {a}
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Statement Def Ref RIN
1 *(p+k) =cl (Lp p k cl pigk
2 #pti) = c2; | (Up p, i 2 D,
3 #p+j) =c3; | (p D, J, c3 i, 3, (Lp
4 if (e) e p i, 5 (Up
5 k=1; k i p. i, (Up
6 else
7 k=j; k ] ., (Lp
8 x = *(p+k); X p k (Lp p, k (Lp
9 printf(x) X
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Statement Def Ref RIN
1 [*p+k)=cl |[Olplk]l |pk cl Do
2 | =(p+i) = c2; | Opli) p, i, c2 pij
3 | *p+i) =c3;| [1pl] |p i 3 p, 1, j, [1lplil
4 | if (e) e p, 1, j, [1plil. [1Iplj]
5 | k=1i; k i p, i, [pli]
6 | else
7| k=i; k ] p, i, [1Ipl]
8 (p+k) % p k, [plk] | p, k, [1plk]
9 | printf(x) b'e
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£ 9 B F10 33 @9 (relevant intermediate in-
direct references function) Ri«(n, v, x)7} Zastc} ] 3
2= R W xo A W vE k Yol 7Y FRE Ajed

F 9E F1 EQH Y@L vEdtel, mdHon 54
Zefoly 7123 $le] i ZAY B2 AAL 5 o
| St Pin, & vh o8 REehs 955 Aol
W AAZE k-DAM B2 % xF F28 P e A

go] £ufol Ao yh=le] sl
Riw(no,x) = {rlre Pi(nx) and v € P, ;(n,7)}

(¥ T2 EAH7 Ve T2ad dREI e o
g ORSGE ZE@E Holth o7[elA= LB HEF adl

Al Hefl 23 o Favh G

{

int W, X, v, 2, *e, *f, g, ®h, *i, *j, wxh, kxc, *xd, *xxa ;
a=cond()? (cond()? &b &c):&d;

b = cond()? &e: &f,

c=cond()? &g : &h;

d=cond()? & : &) ;

e =cond()? &w:@&x,

f=&x g =& :h=8&2 1= &w,;

j = cond()? &w: &z ;

N owkkg = e

Point-to edge

(38 7) =2 7} Exfshs =231t ORSG
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<), square>® Fo|HE o] Heholx A AAL Ay
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744 e] ORSGE (LY 8% zoh a8la 4 £33 dig
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/\01

(E 5) EPSSOfAM2| PSS

Pi(‘Entry’, x) = {a}, I'(Entry’, v) = (b,
P(‘Entry’, z) = {c)

Pu@), min) = P(@), x) = {a)

Pi®), min) = {w)

PU@, min) = (w), P®@, z) = {c}

Pi(®, min) = {w, ¢}, Pu®, 2) = {c}

el oz MY setlat B AN U

aEy Zeads AAE deed @
o)
=]

e square H52] FHE WAAFH Se=rh 2y Def,
Ref Ax e} A4bs RIN HEE o|g3lef A7 55 FA44
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e Def Ref RIN
Q%Y [-1la, [-11b,| Pi(@), 2) = Py(@), min) = {c}
B [-1]c PU@), v) = {b}, P(@, x) = {a)

z, X, ¥, Pi(@, z) = P@, min) = {c},
PuEZ, y) = (b}, Pi(®@), %) = {a)

z, X, v, Pi(@, z) = Pi(@), min) = (c},

woo |k PU@, y) = (b), PA@, %) = (a)
@ [1]y z, y, Pu@, z) = {c}
- W Pi@), min) = {w, c}, Pi{@), y) = {b)
o | 1y z, v, Pi(@, 2z) = {c}, Pi(®, min) = {c),

P2, v) = (b)
z, Pil®, z) = {c},
Pi(®), min) = {wc}

[1]z min, z, PI@, z) = {c)

[1]min P, min) = {w, ¢}

z, Pi(@), 2) = (c}, Pi(®, min) = {w, c}

& | min z

@ |w | min min, Pi(@), min) = {w, ¢}
10 | square | w W
m square square
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