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Abstract; This paper provides an effective and automatic method of generating basis path set, which is significant in

improving the efficiency of software testing, Firstly, a basis path set of the program is generated by visiting all

nodes of the program’s control flow graph; secondly, infeasible paths are detected according to the dependent

analysis among blocks and are deleted from the basis path set at the same time; then, some feasible independent

paths which contain the edges which are not covered by the path set are added into the path set; finally, some

infeasible independent paths which contain the edges which are not covered by the path set or are needed by linear

operations, The author applies the proposed method in some typical programs, and the result shows that the

proposed method can generate a basis path set which contains as many feasible paths as possible efficiently.
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A& v BB T .28 DD(m, n, ), HWHIEH
DDGmn, n).

@ n R v #1772 B vE defln];

Q@ m PATHIEEHT v HI{E, B v € use[m];
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EHERES . & mon HEHFHE PR
ROAE TH 3 AE&MHWR, W n B HIKE m , 124 CD
(n, m).
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FA—ANBEREUH bPaths RIFEREABERE 1L
HEREAN KPR EHRENBERE. T
FEFr o tH BRAIPERR , A4 SUAU % R PR 0 YR 1 KA

0L AL RAL AL 1 FUR.
Bk LESRBRERIE

WA R CFG ]

RN EARE S bPaths

Begin

1: int pathFlag=1; //B{#BEHAR

2: bPaths. lengthO=V(G); //BERBHANRK/NIBFHER

B

3 for(each path& bPaths) do

4. M A curNode #1845

5: if(CFG. getTails(). contains(curNode)) then //¥|W#f 25 K

O

6: path. add(curNode) ;

7: break;

8: else if(outdegree(curNode) >>2) then //HIErERE =2

9: if(curNode B 243#71) then

10 BHEEE%;

11, endif

12. if(path BEFIIK &3 R —4750) then

13: FHETHRMEER m, B Y5825 curNode K3
Z B B9 Y A & # 3 bPaths [ pathFlag ] ~ bPaths
[pathFlag+m—2];

14, pathFlag=pathFlag+m—2;

15; endif

16. if(indegree(curNode) 222) then //HI¥iRBERNEZ AL

BT

17. if(path §' curNode B — %7 &5 curNode % — 4
BU3E) then

18 FEW R HER m, ¥ 470882 H curNode HHZ

B &5 E $ 2] bPaths[ pathFlag ] ~ bPaths{ path-
Flag-+m—27;

19; pathFlag=pathFlag+m—2;

20. endif

21, BEE—A g4k

22, endif

23:  else B curNode WM —J5 475 &5

24,  endif

25 endif

26 ; endfor

End
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H #l13] bPaths[ pathFlag ] ~bPaths[ pathFlag+m—
2719 (pathFlag B #1{E N 1), #R )5 B bPaths[ path-
Flag |~bPaths[ pathFlag+m—2 1430 R B HT
JEHT SRR, B #58 /54 pathFlag= pathFlag
+m—2(f7 12—20). iR YT E BB FLE,
K bPaths FREH R T BRE, IRA R5E K
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ER:

V(G = 2[a(n)—1]+1 D
Hep
out deg ree(n,),# out deg ree(n;)=>2
a(ﬂ,‘) =

1, Z out deg ree(n;)<2

HAKX VG =P+1 M, K AXAEEEKXW
ERYE, B E AR W E=S3 W S B AL
3.2 RALEBEMNHE

B TRF PR S E RS AERELR, &
fHFEARFAH E 5, Rt , X B R i B2
AT, BRI MR AT R BER. 454
Soot TRAXRAIDAL S BI M 1E B W58, iT LG
B EA AR B A AR B S BRI S
KR P I RE G AR B R X R,
Rz BB S B E I MBR AR AR AR, A5
REMBEE 2 B,
Bk 2. REEHTATARBHATE X
A : B542 4 bPaths

S BRI IR BRARSR BB 42 4R bPaths
Begin

1; for(each basispath€ bPaths) do

2 if(basispath &4 h3-F 2R P FI8E) then

3: bPaths. remove(basispath) ;

4 else

5 Boolean flag={false; //flag G EHIEHIC

6 Block nextNode; //nextNode ¥kt & 4% 5 195 —
R

7; for(each node& basispath) do

8: if(flag) then

9: if(! node. equals(nextNode)) then

10. break;

11, else flag={alse;

2013 £

12, endif
13 endif
14. for(each unit€ node) do
15: if(unit JFEFHEH)) then
16. flag=true;

nextNode= path H1 % — 4 node B F — ¥ &;

break;
17 endif
18: if(unit Jy & SCIE/4A]) then
19: if (unit 75 LR BE S TARE a ) then
20: R RE AR B
21. else 3 unit FRER K HBREFHRIE a
22: endif
23; else if(unit M H|FiE4H]) then
24 RE basispath BT — 2547 TR R B € u-

nit PEAEEZ AR R G, AR
£ b

25. HEEETEES a PR R BRI AL
26 FZHYETEES b PAHCRBUETS BT HAL;
27. ifCTFAEPH2E) then
28, K= R TR DI R TR EER D,
29, bPaths, remove(basispath) ;
30: endif
31 endif
32; endif
33: endfor
34 endif
35: endfor
End
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(1) BEMRBSHT - E 1) FInmBFE 1,
BiER] 1.2.3 PRy B R HIRE 6, X Fi54) 5,
7 Soot I TER I HI B R IAX AT I —FKiE A« r
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BMEL, 58] c>=3, X 5T MR c=2 W3, BT LI
AR R A B AE.

1:int a=1; 1yeee
2:int b=2; 2:if(a==b)
3:int ¢c=2; 3y
4. Boolean flag; else
5:if(c<<at+b) 4ynee
6:flag=true; 5:if(al =b)
else Goer
7 :flag={alse; else
Tooer
(a) BFEL1 (b) BfFk 2
Bl EEREG

(2) BB - & 1(b) FrnRF B 2, H
R 2 5 6 ZRIFFTEHRRIKBIC R , X T R&12(1,
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1. int i=0;
2; while(i<(=5)
{
3 e
4: i++;
}
5: System. out, println(“£55”)
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BRGR. AP HBWED: 3 B,
B 3 AWME LR ENTE I BRENRREE

N B3 1248 bPaths

¥ . bPaths KRB 3550 BrZE ] 350 57 842 42 AddFeasiblePath

Begin

1. RBIBHE T ARBAEHRY T B HARBIERRA
branchSuce 1, 5028 A1 BE 42 i I B 19 030 0T R AR R
TR E R RT S BT SRS AP REE TR
17T H5;

2; for (each succListi€ branchSucc) do

3. if (succlisti. size()>>0) then

4, Boolean falg=false; // KB E BRI AET A7 B

BEHERIC
5: for (each sn€ succlisti) do
6: # I & CFG. get () —~sn MR, MBS REA
Paths 47, At i BRI EREELE  BENERFHE
R S
7: for (each path€ Paths) do
8: if (isFeasible(path)) then
R bPaths. add(path) ; AddFeasiblePath. add(path);

10: flag=true; // H4A1 S AL FIEIRERNA

11; endif

12, B REN CFG. get(D—>sn B EHER;

13: endfor

14; if (! flag) then //MFTRE & PIRMWBIFTE T BRI

15; AddInfeasiblePathl. add (Paths, get (Paths. size() —

1));

16: endif

17, endfor

18: endif

19: endfor

End
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(F7 16— 18). AL RIEINBE 4 Fiw.
Bk G RBEDFENRTIARRHERE
A B34 bPaths
7t - bPaths 5 7B 3% 341 7 76 1 7R T 34 0 37 B 7% 48 AddInfeasible-
Pathl
Begin
1: for(eachsuccList; € branchSucc) do
2:  if(succList;, size()>0) then

3 for(each s, € succList;) do

4. for(each inpath& AddInfeasiblePathl) do

5 if ( AddInfeasiblePathl. contain ( CFG. get (i) —
sn)) then

6: for(each feapath€ AddFeasiblePath) do

7. if ( AddFeasiblePathl. contain (CFG. get (i) —

sn)) then

8: AddlInfeasiblePathl. remove(inpath) ; break;

9. endif

10. endfor

11 endif

12 endfor

13: endfor

14:  endif

15: endfor

16: for(each p&€ AddInfeasiblePathl) do

17:  bPaths. add(p); //#BE4R4E 1 FHIBRIRINE] bPaths &
18. endfor

End
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3—15) HFELE, MBS F m , ATFEERIMBEAZ
BT 22) s BEAFEEX BRI AT IR 37 &0 MK R B E W
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iR (17 16 —2D) , AR IRITE RE %, M D1
HE—AREERHY SHRBI—LEgEdR
FERB R BTIR YT A5 oy ROZJS 4T SRR, IR H
INBIATT R EEREE 2 P (AT 25—27). HEFTAMEBA
EEZHET SRR BT EREE 2 PH
B B4 R IR E) bPaths B (47 29—31) , & 3k
S5 AL BRI E R 5 FiR.

i 5 AUEERBORATERECHBEREE
B 8124 bPaths

it . bPaths RYEIZE BT T H M AT A ML M A% AddInfeasi-

blePath2

Begin

LEDHCFCHHTEMNEAEZHENR ERBER
MultiNode H;

2 for(each m; € MultiNode) do

3 List<Block™ Pred=CFG. getPredsOf(m;);

4 List<Block> Succ=CFG. getSuccsOf(m;) ;

5:  for(each pred; € Pred) do

6

7

8

9

for(each path€& bPaths) de
if(pred; ,m; FA4EFEAE T path H) then
for(each succ& Succ) do
if(succ& path) then

10, Suce. remove(succ) ;

11. endif

12, endfor

13: endif

14. endfor

15. if(Succ. size! =0) then

16. if(j==0) then

17, #% pred; 5 Suce FHT S BEIB] UnSuce H;
18: else if(Succ. size()<UnSucc. size()—1) then
19: UnSuce #§25 H HHTRIE 5

20 endif

21 endif

22, else break;

23: endif

24.  endfor

25: for(each s€ UnSucc, remove(0)) do

26: P —FELEL Tt UnSuce. get(0) . m; Fil s BIEER, H ¥
#n#) AddinfeasiblePath?;

27.  endfor

28. endfor

29 for(each p& AddInfeasiblePath2) do

30: bPaths. add(p); //HBEARE 2 FINEEZEMNE] bPaths

31. endfor

End




%14 #h

98, % BRI b A B AR AR 1 B T TR 109

A= TE 5 KRR 7 0 BRI UEA SCHR H Y 7%
A AR
4 LGRS

SCHFR AR = ATE R F RSO $R
TS B B R P HEAT T 204 R B LB 5

IR 1 PR,
Sk, RPBIGER S A LR BING

R—B FEAR AR BRG] L B AR R4 KA
S T3k » A SCHR H B 77 ¥k BT RS T By 2 AR DL
HARF RSB A A TBRARR. B4, @
W ERAR R N RA R T R AR ECE
THIRET KR REN, AR NN RS R E
A BT R REA O A R AT BB B AT R R AR Y
HARIRE.

x1 BEABRBEEMFELRER

BREAK AN AN fﬁ?;gfﬁt AR AR RASEEN
=M s% 16 9 100% 10 8 2
Fibonacci $(%1] 8 3 100% 4 4 0
By 12 4 100% 5 5 0
B E = A (a1 16 5 100% 6 6 0
5 EkRE i?ijﬂ?ﬁ[]].ﬁﬁ%%%ﬁiT%m,ZOOS,ZZ(S):

AL Y B R A B AR B AR T ¥ » TEARE AR B
RSN EA R RTR T e R as
ROTREL WA E, E— e BE LIRE T H 4N
AR,

&% 3Tk

[1] B. Beiter. Software system testingl M. Van Nostrand
Reinhold Company, 1990.

[2] James R Birt, Renate Sitte. Optimizing testing effi-
ciency with error prone path identification and genetic
algorithms[C]//2004 Australian Software Engineering
Conference ( ASWEC'04 ), \
IEEE, 2004:106-115.

[3] Antonia Bertolino, Martina Marre. Automatic genera-

Melbourne, Australia;

tion of path covers based on the control flow analysis
of computer programs[J]. IEEE Transaction on soft-
ware Engineering, 1994,20(12) ; 885-899.

(4] E&, BT, EEZE. EARBRM R P B McCabe H
HEHGE S R AL R E T R 2], 2010,15(1)
48-51.

[5] DU Qing-feng, DONG Xiao. An improved algorithm
for basis path testing[ C]//The International Confer-
ence on Business Management and Electronic Informa-
tion (BMEI2011), Guangzhou, China: IEEE, 2011.
175-178.

[6] XI5, 81, 4H, %, & THIEW AR FES) 8 3)

[7] Roger Pressman. Software engineering:a practioner’s
approach[ M. Fifth Edition, Boston: McGraw Hill,

2001:59-61.
[8] Z=unE. BEFUAHARRENAIMIL LR B2
#,2006.

[9] ValleeRai R. Soot; A Java Bytecode Optinization
Framework10/2000[ EB/OL]. [2012 — 05— 29]. ht-
tp://www. sable. megill. ca/publications/thesis/Refer-

ence/.

EEEN:

B OE 12,1989, LB & B
T T R A B R AT

H: 50, CCF & 5. B 5% J5 el 9 34 I
BN R ROHES.




