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On the Efficiency Comparison of Dynamic Program Slicing
Algorithm using Multiple Criteria Variables

Soon-Hyung Park'- Man-Gon Park'"

ABSTRACT

Software engineers are used to analyse the error behavior of computer programs using test cases which are
collected for the testing phase when software errors are detected. In actual software testing and debugging, it is
important to adopt dynamic slicing technigue which is concerned on all the statements to be affected by the variables of
current inputs and to use technigque of its implementation. The traditional dynamic slicing has focused on the single
slicing criterion algorithm. It has been thought that it is needed to develope and implement algorithm for used muitiple
criteria variables program slicing, which finds every slicing criterion variable where it is used multiple criteria variables.
In this paper, we propose an efficient algorithm to make dynamic program slices when it has used multiple criteria
variables. The results of the implementation are presented by the marking table on execation history and the dynamic
dependence graph. Also we can find that the proposed dynamic program skcing approach using multiple criteria variables
1s more efficient than the traditional single case algorithm on the practical festing environment.

1. 2 F Z2add Bdd FEE g8 #d WeE

37 g3 ARz stk &, od ¥IH

EEAY weeld® ERad ARE AEAN A ) m vy gl 4 R0 992 AA:

n{ 4 ]ﬁz}%} %igwaﬁzm%r]} 101# ” 2% Pl gl EE YEHEES ¥ o35,
EA3Y R ANS Y AR HEw| o] T vy

SRR 1000 29 189, AAPSHE - 1000 78 203 12), =20 Zol4e 712l 7Hoez 44



chodsustatie slices ST w0 LdRel Sadvimnne
siice? 7|giel it}
MH gdte| A vigje ER e ri s FH
o &) FelA Alf%]i{:] 938 Folzrl T zEIo] ==
gol FFE Fe BE Hed ddEA dF A5
oizl=d wd FF &gtela WL o1 TR 1Y

-‘ﬂf‘ﬂi Hel2l A2 PuE ZyPoRy Tzadd

8!

0

A gl HAHeR 4Fge T ABES] g8 ¢
ST, 4, 10l 24 3ol 4 &gold

2}
of Wlal Eeholao) A7} A Hefelse] FEAyol

Wolxne ¥ wRNv $3 Feholrs v

W

A F2opdold 7o 14 4 we
Kok 2449 €AY W o

ool Mz Fetold vIEe] "= MaTh 27 o)del

'494 =eteld ]‘E

st foh o Sdold AARE 24U 9
of 2t vig e

e 24 =
wzha], eiola

1 A Lol g ey 13 2]
w7 Adey Bwl ol 2aHE Aty wge

—_
!

Yol ol o ﬂmé}i’ia‘—q
sEelis Eepoldd vl - 7]“ ned W FaEgl
4 Zry gepeid 44184,:—% A 22
fd Aol & Abgelel d4 7A 435 vl Hol

{marking table}S %3j L}E}qg&":} 4o A= B
dA HAF OF VFdEs ¥4 £ %
dvelFe] 71EY daelFy ¢y 7]-1-““ Y &
giol4l daelFe] vla] T&HUE H AHE F9

3

M RHe sk

_,\.

Ao

28 ZEIOY s0ld J|Y

EX Hekol k= olEl My pelo

,-\

AR gl A A g dy X2
Aok e daph AABE Zeay dge] kol
b Zzod 93 xol el g4d 2oy pel %

A sdtold IEE C = (x4 wolth I'e Aa o
H Mol A position g2 WaEEolth viz T 2lir Wi
Folti7). &teld 71& Coff Wigh Zm1d po &
A ogetol i 0 ) ol HEEE AAFeRs P
F OFE dojrlE A de e d “‘”‘L% P
ofvh, zegln el FHEHAPE W Y x=
He ol 9l 19 v glo] HoollA V2l v gta 22 73
T ow gt AW A g7k Edste Aoy
H. & 42 dtH4]

B9 ool Foizl AlAllE Hass Hob g
R 2 @ 2 BEED fv v e Vel
!

o] Fgelth H, ol 9037 position pell 4 e Y(5,
Hx(p)=Y)e Yp2 REPCh olsh 7o) 49 HAE
Ao dd ol 2E kel 4E OGS

= A
T el

21 Korel & Laski 714
shube) sgebold Tlso) djd B4 £abe)nel A4
#igh daglEo] (28 Do el g 2elaes

&7 2t

nlo

T
o
lo
2]

o of dugeld BE FAE2 W HE whAasz
gal WEHA 4L FHdA zvstd F ' 9
b M Aol mLg Zo} vpag)

e while-loop?] Zt fHiof dis] wlayk ga WEy]
A o= el B4 X ddgd agln wE
ol o set gt (line 59 6 #2)

o Vo4 "]'%5‘] WD wahe] M vpavr 4ol
a9 2 wa=Eitiline 7). o] dAl= '3,}!_?- Alo]
oA AR XS wHsked S

o 7' ok XApolol A shitel Aok
T 2t & vtagdine 8).

e 7o gl e X9 BE 2422 o35 tkline 9).

e while-loopoll 93] & vlad FaEo] A% UE
g 7t gk E g o],

do
by >"~?‘~

3 S
oy
e
e

o] =



b=

SRR T A AT T A

TR TRt B E E IR EE
]

ey ofel T8 v

% GHC]

SIVINE IETESRE Sy Een i B R
b Abeln e 7 skAlFITE

Qpe) b ALt Ao 1hE 3 F YT onpaigi

4 while Tl vias siglon) wWits]l 2] @bt & Yol
FEA gk
do

5 T, OM U]*'I-"— Aot Wi b & el F
A ¥z e

6 3 B i’l Lo T A g

TeeUXDE el 25 dsdd did pel A
Yo llast definition) ¥'E ¥ F 0} AL

8 7 sk X° abold A slibe] Aol F&ol EAal

olat mE T 22 vpasicl

0 = Yo tha N5 Fage vjzsiy),
10 end_while
11 Tedll 9l vpzpsa] i wE 5982 i A

& & pzie] 2 B4 :g—e}oi:aa— welid,

(32 1) Korel & Laski S 20|14
ke by

2.9.2 Agrawal & Horgan 71
Zojzl A@olelo] g Wyo} Ba BH Hehols
Z F87) 98 Agrawal T Horganel #¢tsh o 74

A NHE B F4 agLg B Agthil

1
) AEEelA] RE riEo A Aldojal "M
07

,_
1
ol
oF
-dg
|
e
Al
©,
r
2
é
=
=
r
g
':L
[
o=
Ch
—v—'
O
G;‘,\u

S
3 =8 vl oo W [¢]
o ] 2 -
FEuS 2 wirg el

3 719 3

28 o)He)d Waiel BE Ao gE ARS &

7} 58

B Oy FUY FHES TH
}

Tk
i gk

g olde {1, 2! ¥ 4‘ 5.6, 8, ¢, 10, % 45
78 o 10 3 4Y 5 6L 89 10% 3Ye] Bt ¥
o AldEs 48N m— (28 ol FHEFSL
A Z (DG Dynamic Dependence Graph) = vHERUER]

WO_‘B‘:‘, ?II_TO‘ %TQ' %E}O]i\_%} EEE—-:‘:OIC]—,

&
il

e 2 HETES ’Sﬁf"lﬂr Ve Io%l

r\r

dojA =

Tz pPrejot

- 7 Edpse] Aio|tHil) LeelA 71FE MCH
3 =z po B4 *3}01*
2

e gATgozH PE H
5

07 ol W

Qes 44

S5&
o

S10:

hegin
read({iN)
i=1
while (I <= N}
do
read{X)
tf (X < 0
then
Y = (X%
else
Y = f2(X)
end_if;
Z = 13(Yh
write(Z);
[=1+1
end_while;
end,
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Program  — Declarations begin Stnit_list end
Stmt_list  — St Stmi_fist

St -+ Simple_stmt | If somr | While_stmt
Simple_stmt — Assgn_stmt | Read_stmt |
Write stmt

Assgn stmt - Var = Exp
Nead_stmr - read( Var)
Write_stmt -> writeVar)
If stmt — if (Predicate_exp) then Stmr lst

else Somi_list end if
While_stmt  » while {Predicate_exp) do

Strmt_list

end_while
Predicate_exp - Exp
Exp — Exp Bmary_op Exp | Unaryv_op Exp | Var
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hegin
read HistorvFilellarder, HistorySize)
read RelatedFileiNodeTvpe, Def, Ref)
read CritertonliletInitBaseNo, IritBaseVar!
Ient = 1
while (Icrt not > HistorvSize) do
1+ fordericnt)
¥ U = InitBaseNo) then
AddBaseTbl HaseVallbl, ImitBaseVar}
end_if
if (NodeTypeli) = "Inpur’) then
Proclnput (Fef(i), BaseVaribl,
MarkThi{Ient))
end_if
if (NodeType(iy = 'Assign’ 1
Refli) = blank) then
Proclnpur (Defi), BaseVarThl,
Mark Thil Ient )
end if
if (NodeTypelis  “Assign’
Reflt) nat - blank) then
ProcAssizm (Defi), Refli), BaseVarTbl,
MarkTbil Ient))
end_1f
iIf (NodeTvpeliy = "Hepeat’) then
ProcessRepeat
end if
if (NodePypeti) = ' Decision’) then
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Processlecision
end_if
Ient = Iemt ~ 1
end _while
end.

ProcInput (Defli), BaseVarthl, MarkThl{Icnt))
begin
if (Defiy & BaseVarTbi) then
DelBaseVarThl{ BaseVarThl, Defii)
MuarkThi([ent) = 'O
end_if
end

ProcAssign (Defli), Refli), BaseVarThi,
MarkTblcnt)y
begin
if (Defli} =BaseVarThl) then
DelBaseVarThl BaseVar Tol, Defli))
MarkTbl(Icnt) = 'O/
AddBaseVarThil BuseVarTbi, Refii))
end if
end.

ProcRepeat (Refli), BaseVarTbl, MarkTbicnt))
begin

MarkThillent: = 7O

AddBaseVarThl{ BaseVarThl. Refli))
end.

ProcessDecision (TrueThl, FalseTbl, Refli),
BaseVarThl, MarkThl(Icnt))
begin
if (TrueThl <€ MarkThi N
FalseTbl & MarkThl) then
MarkTbllIent) = 'Y
AddBaseVar Thi{ BuseVarTbl, Refli))
end_if

AddBaseVarThil BaseVarThi, Var)
end.
begin

BaseVarThl = BaseVarTbl ~ Var
end.

DelBaseVarTbi BaseVarThi, Var)
begin

BaseVarThl = BaseVarTbl - Var
end
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