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Determination of overload uniqueness in C ++ based on finite-state machine

MU Yong-min, LIU Meng-ting
( Open Computer System Laboratory, Betjing Information Science & Technology University, Betjing 100101, China)

Abstract: Overload is an important feature in the object-oriented technology. Due to its general use in the programs, there will
be many redundant function calling paths. The redundant paths waste the test resources and time. This paper proposed an al-
gorithm to determine the overload uniqueness based on the finite-state machine ( FSM). The algorithm analysed and extracted
the information of the function calling according to the features of the object-oriented technology. Then it matched the function
calling points and the function prototypes on the FSM iteratively. And it determined the unique function corresponding to each
function calling point. The experiment results show that the algorithm can determine the unique function of each overload
calling point in the program. It rejects the redundant function paths generated by overload efficiently and improves the testing

efficiency.

Key words: overload; function paths; uniqueness determination; FSM

0 3l

il

Wit 5 T 1) o S AR T AR )2 g DA SR AT
B TF A Ak R v b (5 B AN BT b, 0020 T 2 2o R v T ) %o
GEARIHEGIRAFIMI T2 T B PR, 187 100 % 3R A
AREGORFE MR AN o TR A 1 X G AR
SR, SARRT AT R T AN 1 , A A% e i ik 5
B Y F A AT T B B T A AR Y AT BN T RS2
TR AT REA AT B , K T 003 0935 BB P e N R
BT BRI T A A T i A I SR U R T e D i
M ECE , DAL AR TR A3 B, o 2 S Bl ik
I SR B (T i A AN, DA bk R R A A R TR N
WX C o+ 118 F A3 R A 7 I — PR 2, 7T LA R g b i Al
REPIAT I A2 2R 0O 28R AT , I e 0 i = 34 L B I )3T
Ali, 19 2 A TN

HAjwm B4 B 4528 T 8403 T. 2. Regression test for
C/C++ 1.0 WA iz THAT AR AR )3 IR AU s 5 2 P15
JLARAGHIA H T 70 1 o B0 T O 2R PR o B0 R AT
AR SCHR S 1 T RS AL S e — MR ik E O

WrRs B H: 2013-06-19; f&E AHA: 2013-07-29
F it % AHE R 3R B (KM201110772016)

T 5 ) R 5 Ry — AR, - HLRRHIE 0 25 20 A I 3145 R K 2
PR L SRS LAY S 9], 53 2 7 0 1 285 23 T I 2
)iy s EUE R EE AR, 0 T 2R P S — X I ) R
2R T H 4 IEFE T & 1Y Regression test for C/C ++ 2.0
THApPR—HRT

1 Ao

FERESCHRT 3 T v 0T bR 0 P 5% 2% PR R K50 B A2 14
SCRTRT, B A% PR35 A5 AR BR K04 i A — 1 R e al
Xof IO 2 A~ pR R, AELIE A S B A, B3] T E — B — > eR R
PRI, B R AT AT A (U Bl R 524 A A 1 1] o it
RAFEARZ IPRB A TN AL P T B8 A . PR F BT A LR
B AR, e L1 PR

EX 1 RO AE 6 B— & ise— DR (v, =
Vi sV a0y, ) BRI RO RA  A (S R R) L 8%
T ARAR T AR R AR

T PR i — Bl & T A AUhS -

#include ( iostream )

using namespace std ;

class person
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nt age;

char * name;
void print(int i)
{

cout < < "print a integer; " < <i< <endl;
|
void print( char s s)
{

cout < < "print a string; "

!
public:

< <s< <endl;

person( )
|
age =23;
name =" Liu Mengting" ;
!
void showAge( )
{
print( age
!
void showName ()
{
print( name ) ;// B 2% 5 FH 15, 2
!
£
int main( )

|

person pl;

)/ /BRI

int flag;
cin > > flag;
if(flag==0)
pl. showAge( ) ;
else
pl. showName( ) ;
f

1% FH Regression test for C/C ++ 1.0, H /Y KEH K G
w1 R

/

person::showName( )

A iwﬁmm&wﬂm@
R ST, B0 B A

v, = (main, person: : showAge( ) , person: : print(int) ) ;

vy = (main, person: :showAge( ) , person s : print( char #)) ;

vy = (main, person: ; showName( ) ,person: ;print(int) ) ;

v = (main, person: :showName( ) , person ; :print (char ) ) .

AR FAESEPRIB AT, R AT A i v, 500, XIS
o vy Fl o, X ARHAR I AFAE S IR O i AL G i O ¥k 1E
SR B R T ) print Cae) LR BB 24 A X
print(int) F1 print( char = ) P> R % ; 76 B 20 07 FH 4 2 B, 1% e
B0JE FE /) print(name ) | ARG BRET 44 B] X print (int ) 1 print
(char ) P4~ B, X0 T BT TURBRAR M AFAE . AU T
AME — M S R R i R A, DR AR R L
4 NS BTN 0] DG I P B BSCHEA 7 I — PR A 5, AT 2RAS T 2
I FH M — X L1 BR R, VA R PR R A R B TR R AR .

OCP ={CN,FN,AP) , Hr CN J&25% FN i R% 4% , AP
RS ERFI (AP = ap, ,ap,, -+ ,ap,,) o E XFEFFH
MIRECH F = (CN,FN,FP) . Jrft CN 224 FN 244,
FP EREMTE S KBTI (FP = fp, o fps s+ ofpy) o X C+4+
RTINS CRoAR = (T, T ) o K TJ C++ 1
MFEA ISR (int, double, char---) LA B F 7 5 2 LAY SRR
G Ty B ETETY T, B R, R BFEM BTN (ReZ,
R=0, 40 G0 8, R /N ) o B4 FME— 1 v 2R
FXFF—A B E W ocp, FHR—Af(fe F) ,flif] f. CN = ocp.
CN,f. FN =ocp. FN, I . FP| = locp. AP, 3f H X F fp, e f. FP,
ap; € ocp. AP Wi /& R, = Cap, fp ) IFTEH X R, /o 1AIFRIRIF
B AWK B

2 ME—M@mERSIIRIT

FEX 3 MR RS HUR A T ME— M0 0 AR
ML (finite state machine , FSM) | fU3EIRSE S D IRESHEKLE
A& T K% 3 % 4 conditions, H 7 D = { START, ERROR,
END} UD,,..,T:D x condition—D™', START # ERROR 4} 3
FORE RS RARE | D o T HAMDR S S H

TR — P R T AR P 2 s 1 o — otk
BHLEHGE . & LA sRB0E FITE A A BT, o P I3 1 oF
BAE BT M — P A

SAME_CN_ }—( S%E_Q‘_ FN j\@
\ END

HAVE_PARAMETER )

START

NOT_SAME_CN

2 E—

M —PE A ARSI ARS8 31 D = | START, SAME_
CN, SAME_CN_FN, HAVE_PARAMETER, ERROR, END/ .
Hodr  START RIS EWIIGIRE , TR ERT A B E R
H0; SAME_CN RS 227 R SI0JR F 18 A1) vp 1 26 44 5 10E 47 DL I 17
PRELZS A HAIR] ; SAME_CN_FN PR 25 375 o B30 FH A HR A 26
2 RE S ECS T VS EL I 2R 4 L R A S A L
A ; HAVE_PARAMETER R 75 2R3 04 7 B 7L i 1 5
$; ERROR ARZS 227 o500 FH 38 ) vh 1) eR 4005 R4 DEC 1) oA
HORDEHL ; END 2755 R 300 FH 18 A7) v 1) e 505 14647 DS I 19 oA
VTR,

TV RRE T HE— TR RS LIRS RS T IR
ZMEE R conditions, 3 1 RS R AF 5 1 BLR & LT &
FE 2 AR E S

1 ME—PE RS HLAIRAS e it

PE RS AL

5 IR R AT

0  START—SAME_CN f. CN = ocp. CN

1 START—ERROR f.CN! = ocp. CN

4  SAME_CN—ERROR F.FN! = ocp. FN

5  SAME_CN—SAME_CN_FN f.FN =ocp. FN

6  SAME_CN_FN—HAVE_PARAMETER  fRULERAISEASAT 0
7 SAME_CN_FN—END FICE S EET 0
8  HAVE_PARAMETER—SAME_CN_FN BRI UINIE S S QUL )
9  HAVE_PARAMETER—ERROR 4 DG i ) 2 4 T 2 e
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3.1 HEIFHA LS EE SRR

MR RE S 2, 7E AT B —ME R B, T AR AR AR e
14 B R P R EOR TR ) Hh 56 2 1 28 B LA SRR Y v 1 eR
HE I R P A 2SR R B TR, 5
Ao T BRI B L B AEAE T 2R Bim o

a) B R FLEL . AR — e m T, LIk
2K key,

b) BRELAT S, R TR 2, TE S SRR S AL, 4n
TEeRBCH IS B, WK R B T B S B s FAF R . I bR
BT — DI AR, DUERAT - 2R 4 R IS5
BOEHAEN key, WA PSS, He HRE 7 32 10 vh 58 b 31 7 10 47
ARFE ., AN ERECE SR n AN BRI IR AT B IX PR L
Al n BB BORE I B 2R R, A R B AR

o) AR R AR AR BT R ST A, ISR AR R
Jy & JRAE L, WA AE B i JE 2K sl s A B O = F A B . IR
APRETE— WA R, DA AT -7 K78 4 T T s 2 B R
BOEHAEN keyo

d) A SCRAL 2R 2, AT A B (ARl A AR JER ) L A
FE SCRA ) YR AS I LA B 44K key , AR R ZEHI S value,

e) BREUE A A AT 5, WX &, T8 25, sR 4, T 7E bR
BRSSO e R

SHUEFRE A A T, S R A T AR T A5 36 A0k
28 AF RV RIREEE B o SRJE H B AN TR iR 9 28 TR WA 3k
AAT PR ORI FH AU TR 28R SE 22 A

i I3 R EIO FH S AR A B — - R BROUR s

a) i 1 A R P S A,

(a) NARLS A name AT HFUBIEFF“&” 15 & A8
9 n, 44 name W& FFRER

(b) Q2RS4 name WAL & ELHEEFRAT . 7 5L W] 4520k
B ->7 AL (e) o

(¢) 4% name 5 Pr7E RE KA R L PE L, MR,
MK AR AT type 1, 5 ABER (D) .

(d) #24f name FNIATAEZ A FRAS P15 D, AERAETE,
B BRI type 5 AL IR(E) .

(e) 1348 name A IRAS TR PEE, UNRAFAE, TP AR 2K
IR type 1, e AL (1) .

(DL S A M E SRR S MR ->7
538 AEA word B . ¥ word[0] /Dy name,i =1, ¥ A%
BE(b),

(g) W5 type RFLAZEHL MK type KEIMA n A~ +7
RIGIFA LS IR BB ER a)

(h) Q4R type J&: [ 8 XA H 24, H o word [ ] F55,
HRHE type A4k 2 A 4428 word [ 4] S AUGIA type H1,

L (g) o
(¥ type KEMA n AN+ " fF LSRR 55
a),

b)) WA FIXT G244 0 this, MRS BT J S MRE N BT 28 . 3
HEER
o) MR IS G2 4 5 B A s A A R R B 2R

AEAE DR AR S AT BT IR 2 o B4 o,

d) AUV N R 44 5 B e 2 A 40 1 b 5 5L, 2R A
T, WP 2 B 2R UMK ZS P Jm 26 . SEkai R

e) MG X R4 A A 1 R 5 8L IR AF T, WK
HRBRA TR, BIEER,
3.2 ZEAVERGRAN

MRAEAE SC2 AR FEARTS T BB G E R Z G, W Bk
FE S C++ PRI CR: R = (T, Ty ) | o HAECC ++
primer) — 5 [ 3 DL B 5256 ( Visual Studio 2010) BiE, C + +
P FEA TG U 17 #.BT = {bool, char, short, int, long,
float, double, wchar_t, long double, unsigned int, signed int, un-
signed char, signed char, unsigned short, signed short, unsigned
long, signed long} . BRILZAM, B &G 154 2R PT(FERE 715
SAREU BB B 2 A SR AR FT 2L | const B 2
B COT P HIMEH 4 LC A1 A & AL CUT 45, fEEATHE T
T ok S AU 2 Ji] P R B R U A

a)CR, ;{T, =signed + T, | T, e {int,short,long} |,

b)CR: [R=(T,,T,) =0 | T,=T,1,

¢)CR;:{R=(T,, T,) =0 | T, e |signed int,signed short,
signed long| | ,

d)CR,:{R=(T,, T,) =1 | T, e BT - {float, double,
long double, unsigned long, signed int, int |, T, = {int, signed
int} |,

¢)CR,:{R=(T,, T,) =1 | T, =float,T, = double} .

f)CR¢:{R=(T,, T,) =2 | T, e BT - {int, signed int,
float}| ,T, € BT - {int, signed int| ,T,#T,},

¢)CR,:{R=(T,, T,) =2 | T, =float,T, € BT - { double,
float} | ,

h)CRy: {R=(T,, T,) =1 | Tp=void = ,T, ePT},

i)CRy: {T,=const+T, | T,e (BTUCUT) -PT},

j)CR,:{R=(T,, T,) =1 | T, =charx* T, =string} ,

K)CR, :{R=(Tp, T,) =0 | FiR 10 FEE AL S
Bt o
3.3 EHME—HHE

AR E SC 3, S ME— M RS L. X BT 2R 15 1Y 2R X
PR AT 00T, SR B R R R S F HEATIERC . FARSE 12
mr .

LineN: 475,

CNAME: FAF ARG

CallO . T4,

OwnedC: flf & 2%,

IncludedC: i {EZS,

FName : 5044 o

ActualP: 5L 4

ActualPT: SZHK A

Function ; T35 eR % o

sumR ; —YCVEC BT Ay 2 R A 5 R A

SUMR : [IT A #4  0 FI 8 5 o

fun: 28 %15 FUNCTION B2 &t , 774t pREUE B

FUN: T A5G 2 BIIC I sR B G, 5 sumR X)L

FormalPT ;. JE Z:25 71
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connect(a,b) : LLEREST-" 1%
£ 8
findFunction(a) : R F[LL a g key 1%L, IR [0l 45 53
count(a) : 15 a PICR AL
CR(typel ,type2) : 715 i typel Fedfe®] type2 B
selectMinIndex( sumR) : 3% F| sumR P {H H /M TE RT],
IR Al
B« RBCUE AL FCP,
By - RECR R FCP,
A
for each fcp in FCP
className = fcp. OwnedC
if className = NULL then className = fcp. IncludedC
CNAME«—className U " "
FUN«+—J
SUMR—
for j =0 to j = count( CNAME[ className | )
cName«CNAME[ j]
tempF «— findFunction ( connect ( connect ( cName, fcp. FName ) ,
count( fep. ActualP) ) )
for each fun in tempF
if fun# NULL then
sumR«0
for i =0 to i = count( fcp. ActualP)
sumR<«—sumR + CR(fep. ActualP[i],fun. FormalPT[i])

if sumR = o then exit for

B a, b PIATAT R IER ]

PR AT I

end for

if sumR # o then FUN«—fun, SUMR<«—sumR
end if

end for

end for

if count( selectMinIndex(SUMR) ) =0 then
fep. Function«—system function

else if count( selectMinIndex(SUMR) ) =1 then
fep. Function«—FUN[ selectMinIndex( SUMR) ]
else

fep. Function—ERROR

end if

end for
4 KI5

Ko 1 B BT P AR VR S i ARt 7 20 i i1 45
RANE 3 PR

Function call: line 24,print(age),print(int)
Function: line 8 person::ueid print(int)

call: line 28 print(name),print(charx)
: line 12,person:

:void print(charx)

call: line 37,showAge(),person:
: line 22,person: :shoufAge()

:showAge()

call: line 39,showName(),person:
: line 26,person: :showName()
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