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[1] S. A. Bohner and R. S. Arnold, Software Change Impact Analysis. Los Alamitos, CA, USA: IEEE Computer Society
Publications Tutorial Series, 1996.
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¢ Call graph <& HIlgh

¢ Dependency Analysis

¢ Program Slicing
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Call graph
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#include <stdio.h>

int fib(int n)

{

if (n<3)-return -ttt S
return fib(n-2)+fib(n-1):;
} O e eeeeast !

int main{()

{
int i;
for (i=1; i<=10; ++1i) {
printf ("fibonacci (%d)

}

ratiarn N

} \Y
Y =

i - (main,fib)
- (fib,fib)

lllllllllll

Il
Q.
-
-

~
b
~
‘ll;;ll.
==
&)
-

llllllllllll
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[2]B. Ryder and F. Tip, “Change impact analysis for object-oriented programs,” in Proceedings of the 2001 ACM
SIGPLAN-SIGSOFT workshop on Program analysis for software tools and engineering (PASTE '01), Snowbird, Utah, USA,

June 2001, pp. 46-53.
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atomic changes

(AC) | Add an empty class

(DC) | Delete an empty class

(AM) | Add an empty method

(DM) | Delete an empty method
(CM) | Change body of method

(LC) | Change virtual method lookup
(AF) | Add a field

(DF) | Delete a field

Table 1: Categories of atomic changes.



LookupDEE

Lookup = {{(C,A.m,B.m)| class A contains virtual method m, C<*B<"A,

class B contains virtual method m,

there is no class B’ that contains method m such that C<*B'<*B }
LC = { (a., b) | (a, b, C> € ((LOOkupold _ LOOkupnew) U (LOOkupnew _ LOOkupold)) }

A B C 77X A<B :AIFBDODFYZR

Lookupyiq @ Z5ERIDLookup A< B AEFBDFU TR, FTlFA=B

Lookupnew : ZE#%DLookup A <" B I BRADHI TR, lciFA=B
A<* B BIRADHT Z R
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AffectedTests(T, A) = {ti|ti €T, Nodes(P,t:)N(CMUDM))#0}U
{ti|t: € T, n € Nodes(P,t:), n—pgA.m € Edges(P,t:), (B,X.m) € LC, B<"A<"X }

AffectingChanges(t, A)

|
e
Q'\

a € Nodes(P',t)N(CMUAM), a <" a}U
a | a= (B, X.m)¢E , B<AS X, n—pA.m€ Edges(F ,t),
' B, X LC, B<TA<™X BA Edges(P’
for some n, A.m € Nodes(P',t), a’ <" a }

AffectTests(T,A) : EEAICK>TEEZLMADB ULNEBWVWTIANRSA/NNOTD

Tty k
Af fectingChanges(t, A): 72 MicEB%ERIZLh S LB NWEBAD
PRV
Node(P,t;) : 7O SLPDXY v R
Edge(P,t;) @ XV v REOEHEEFR
Node(P',t;) : P (POEEE) OXY vy R
Edge(P',t;) : XV v REOEER
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[3]F. Xia and P. Srikanth, “A change impact dependency measure for predicting the maintainability of source code,” in
Proceedings of the 28th Annual International Computer Software and Applications Conference (COMPSAC '04), vol. 2,
September 2004, pp. 22-23. 17
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¢ Control call graph® gz
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[4]L. Badri, M. Badri, and D. St-Yves, “Supporting predictive change impact analysis: a control call graph based

technique,” in Proceedings of the 12th Asia-Pacific Conference on Software Engineering (APSEC *05), December 2005, 19
p. 9.
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M)

IF cond0 Then S1;
Else S2;

S3;

Mi();

If cond] Then M,();
Else M30;

While cond2 Do

{
M.();
If cond3 Then S4;
M:():
}
M();
}

v —Z1—R Call graph
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Control call graph

M() (M)

[F cond0 Then S1; @
Else S2;

RS-

M, ();

[f cond] Then M,(); ,

Else Mi();
While cond2 Do

{ <®
M.():
If cond3 Then S4; @
M;(); - @

h
\ Mq(); @{D L

Y —Xd—NkK Control Call graph
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