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An Algorithm for Integrating Versions of
Programs using Dynamic Slicing

Soon-Hyung Park' - Eun-Yi Jung't - Man-Gon Park '

ABSTRACT

For the operation of the practical software systems, the development, extension and modification phases are successi-
vely needed through the new requirements added and their errors debugging detected. Therefore, if it is possible to
integrate the reusable software components and to reorganize them into the new software systems, we can improve the
productivity, quality, and cost-effectiveness for the development of software systems. For these reasons, it will be
required to research and develop methodology and tools for programs integration which make some programs merged
effectively. In the process of merging two versions of a program into one, we can consider that some parts of the two
versions are equivalent under the non-interference between them. According to the previous studies the program selected
to determine the criterion of non-interference was very large, so we have difficulty in integrating many programs
practically. In this paper, we propose a new improved algorithm which can reduce the related program size of
non-interference criterion by use of dynamic slicing techniques for integration of two versions of a program, and prove
the efficiency of the proposed algorithm by showing some examples.
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begin
SI: read (guarantee);
S2: read (type)
S3: if type = "F£719”7
then
S4: rate = 0.01
else
S5: rate = 0.015
end_if
S6: commission := rate X guarantee;
S7: write (commission)
end.
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o] EAldel #AY EASA Ferhd e (2) 2 &4
of ¥t} base programe H] 7H{71FE& vteE= © DNa Base
4 ALEEHY 8] ZH] A RF A AN PROD = 1,
T Alg gt} PROD := PROD * [;
write(PROD)
4304 A @ DN e
N =0
1194 : Nsz"l;
(29 2% Base Z2aho)T, o] Zzadel ¥ write(N)
¥y T2 a3 (28 37 (28 Hol et U, (@) 3 &
P8t PgE A¥EY B B 2oy
begin Pyo) (1 b
s1: SUM := 0; w®] (2" 5)el Yeht gl
Sz I:=3 begin
53 while I < 11 MI: PROD :=1;
. do ‘ . M2: SUM := 0;
54 S[I_M = SUM + [ M3: N = Q;
6 e end M 123
: whle M5: ile 1 <
s7: write(SUM) 5 wohile 1< 11
end. M6: PROD := PROD * I,
T2l 2) Base =22 M7: SUM = SUM + I;
(2= 2) 2 M8: N:=N=+1§
begin M9: .I =1+ 3
Al: PROD :=1; while_end
A2: SUM := 0; M10: write(SUM);
A3: [:=3 Mil1: write(PROD);
Ad: while 1 < 11 Mi12: write(N)
do end.
A5 PROD = PROD * [,
A6: SUM = SUM + [; (0%l 5) &8 Z=3 M
AT: I =1+3 :
while_end
AS8: write(SUM); @ 4 @7
A9: write(PROD) A%t B7} Basedt #¥319 & SE=XE v 3
end. A 71Ee B4 2T
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begin begin
B1: SUM := 0; MI1: PROD :=1;
B2: N = 0; M4: =3
B3: I:=3 M5! while ] < 11
B4: while I < 11 do
do Mé6: PROD :=PROD * [;
B5: SUM = SUM + I; M9: I=1+3
B6: N=N+1L while_end
B7: [=1+3 MIl:  write(PROD)
while_end end.
B8: write(SUM);
B9: write(N) @ Pa/DNapase
end.

begin
(08 4) €8 =208 B Al:  PROD :=I;
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A3 1:=3
A4 while I < 11
do
A5 PROD :=PROD * [;
AT I:=1+3
while_end
A9 write(PROD)
end.
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@ Pum/DNpg gase
begin
M3 N:=0
Mg T1:=3
M5: while T < 11
do
M8: N:=N+1
M9: I=1+3
while_end
Mi12:  writeN)
end.

@ Pg/DNBp Base
begin
B2 N:=0
B3 I1:=3
B4: while I < 11
do
Be6: N:=N+§L
B7: I:=1+3
while_end
B3 write(N)
end.
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procedure FindCreterion
LastVar(a, lat_b, last_a, cre_b)
LastVar(b, last_b)
Creterion(last_a, last_b, cre_a)
Creterion(last_b, last_a, cre_b)
end.

procedure IntegrateProg
DynamicMark(a, in_data, cre_a, mark_a)
DynamicMark(b, in_data, cre_b, mark_b)
MatchTbl(mark_a, mark_b, match_prog)
MergeProg{match_prog, depend_data,
marge_prog)
end.

procedure Checkinterfere
DynamicSlice(a, in_data, cre_a, slice_a)
DynamicSlice(merge_prog, in_data, cre_a,
" slice_merge)
if (slice_a = slice_merge) then
DynamicSlice(b, in_data, cre_b, slice_b)
DynamicSlice(merge_prog, in_data,
cre_b, slice_merge)
if (slice_b = slice_merge) then
return{merge_prog)
else
return("false”)
end_if '
else
return("false”)
end_if
end.

2239 FindCreterion® $% thd g9 7
B4g Fae Zeadoes 2/ $E FAF
th LastVare AF1 Z2aWA LastVar(A41)
Ze ey Creteriond AF1A A2 o
@ %o APE T8k U439 Al o)
2239 IntegrateProge % TEa9g w=E:
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7b <& 1> Jeht Itk MatchThle vhy ®ol&
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Z2IR(A)NE BEE Ffold 1 47t <E D>
ol veld Qo IntegrateProgy match TZ2d(Ql
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(1) Z=23%9 A% B9 LastVarg 7@}
¢ LastVar(A) = {Al0, All}
* LastVar(B) = {B9, B10}

(2) different nodes 2%
® DNag = {Al10}
L4 DNB,A = {B10}

() Z2a% A% Be| d8¥(H)e Fauh
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begin
Al: read(V)
AZ: I:=1
A3 N:i=1
A4: while (I <= V)
do
A5 read(N)
A6: if (N <0)
then
AT T = f1I(N)
else
AS: T = £2(N)
end_if,
A9: Y = f3(T);
Al0: write(Y),
All: I=1+1
end_while;
end.
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begin
Bl: read(V)
B2: I:=1;
B3: Q:=0
B4: while (I <= V)
do
B5: read(N)
B6: T = f1(N);
BT Y = f3(T);
B&: Q:=Q-+Y:
BS: I:=1+1
end_while
B10; write(Q)
end.
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® Pa/DNas

= {Al, A2, A4, A5, A7, A9, Al0, All}

o Pgp/DNpa

= {B1, B2, B3, B4, B5, B6, B7, B8, B9, B10}
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begin
read(V)
I:=1;
Q=0
while (I <= V)
do
read(N)
T = f1(N);
Y := £3(T)
write(Y);
Q=Q+Y,
I=1+1
end_while
write(Q)
end.
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MI:

begin
read(V);
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M2: I:=1
M4 while (I <= V)
do
: read(N);
Mé: T := fI(N);
M7 Y := f3(T)
M8: write(Y);
MI10: [=1+1
end_while
end.
© Pa/DNus
begin
Al read(V);
A2 I:=1
A4 while I <=V)
do
A5 read(N);
AT T = fI(N);
A9 Y := £3(T);
Al write(Y);
All: I=1+1
end_ohile
end.

® O=0cl=2Z H] Y 712 (1)& ¥

@ Bst M3e] v A AR ¥

® Pm/DNsa
begin
Ml: read(V);
M2: I:=1
M3: Q=0
M4: while (I <= V)
do
M5 read(N);
Mé: T = f1(N);
M7 Y := f3(T);
M9: Q:=Q+Y,
MI10: I=1+1
end_while;
Mi1: write(Q)
end.
® Pw/DNga

s ©=@cl2g H Y 7|FQE B=
@ H A oy A8

o ¥ Y FAMNTY 28 EF UEA J=
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of dste] zH4de] EAEA o)
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£ =89 Bl 24HYL F9387 98 53
AN AAZ ALSE i ZT23PE Susan Horwitz
Z1gel HEAA BRARE ¥ F EH oy
Z2a9 At (¥ 69 & 944 T2y Aolm
TY AN 2239 BE (29 D JE oA Z2a
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begin
Sl read(V);
S2: I:=1
S83: while (1 <= V)
do
S4: read(N);
S5: I=1+1
end_while
end.

(28! 9) Base Tz 7y

2 2 44
@ DNagase
N:=1;
FIN<O
T = fI(N);
T = f2(N);
Y = f3(T)
write(Y)
® DNB,Base
Q=0
T := flI{N);
Y = f3(T)
Q=Q+Y;
write(Q)
(3) 3 &4

Pas}t PpE d¥3te] % 2239 Pyg WEY,
BY% Z2a9 Pyol (29 1009 v gl



MI:
M2:
M3:
M4:
Mb:

Mé6:
MT:

MS8:

Mo
M10:
Mi11:
Miz2:
Mi3:
Mi4:

M15:

begin
read(V)
S I=1

N:=1;

Q=0

while (1 <=V)

do
read(N)
FIN<O
then

T = f1(N)
else
T = f2(N)

end_if,
T := fI(N);
Y = £3(T)
write(Y);
Q=Q+Y;
I:=1+1

end_while

write(Q)

end.

4) 4 @A

At B7} Basest #ddtd 7t & deAE ¥

(33 10) Eg =20 M

A 7igg B8 2A 8.

@ Pwm/DNa,gase
begin
MI: read(V)
M2: I:=1
M5: while (I <= V)
do
Mé: read(M)
M10: T := flI(N)
MI1: Y := £3(T)
Mi2: write(Y);
Mi4: I=1+1
end_ihile
end.
@ P4/DNa4 Base
begin
Al: read(V)
A2 I1:=1
A3 N:i=1
A4 while I <=V)
do
A5 read(N)
A6: if (N<O0)
then
AT: T = fI(N)
else
A8: T = f2(N)

BN &Cl0lY 7IEH8 0|8 Z2IH HMEO & «€112|F 839

end_{f,

A9 Y = £3(T)
Al0: write(Y);
All: I=1+1

end_while
end.
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