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Automatic Generation of Basis Path Set Based on Model Algebra

ZHAQO Hui-qun LU Fei
(College of Computer, North China University of Technology, Beijing 100144, China)

Abstract Path testing is a white-box test method for designing test case. Basis path testing is one of the most widely
used path test methods. The basic path test is the collection of the basic executable paths based on the control flow
graph of the program, so the control flow graph is the key of automatic generation of the basic path set. In this paper,an
automatic generation of basic path set method was proposed based on model algebra. The basic path set will be genera-

ted based on the model algebra expression which is automatically generated by analyzing the program. In the end, the

classical cases show the efficiency of the method.
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1. ReadPseudo_Code(Path); //iE A ZA TR M th10AE
2. GenerateSuccessorMapQ) ; /M4 SMIRE AR FTR
3. if (no descendant node)//#IHH 0 , 4 BARE R BN
4, return “n”+index;
5. else if (descendant node==1)//)58k%: & h—1~
6. generateSubExpression();//BHEFRER;
7. else / /45 RIR BB R REAN

8. for (every node in successorMap)
9. generateSubExpression() ; / /B F kR
2.2 Wik ENTFRERX
WA AR AR RABR B,
Wl ERTRERA.
BRABRRERER, ERAREREANTREX, B
FRELXGFEREAFRTHE LRHERA.

1. while (index<Cthe size of alge_expr_list)

2.  item<C—get value from alge_expr_list.

3. switch (item) {

4 case “)” or “}” or “]”;

5. while (if the top of basi_path_stack is not “(”)

6 if (1 basi_path_stack, peek(). equals(“+”))

7 /1 A%

8 else // FEA temp #2H#

9 pop the basi_path_stack; //3H /R
//BF R F R BRI RIER;

10. push(sb) to temp_stack,

11. clear temp_listl;// 23 , AT FIK}

12. Endif

13. push(sb) to temp_stack.

14, pop the basi_path_stack; / /34 1 FTER i) (FF- B

15. if (1 temp_stack is empty) {

16. boolean mark=true;

17. while(! basi_path_stack is empty& & mark==true)

18. if Gif the top of basi_path_stack is not “(”)&& is not

A" |

19, add to temp_list2;

20. else

21, mark=false;

22. Endif

23. Endif

24, break;

25.  case “(” or “{” or “[”;

26. push(item) to basi_path_stack.

27. break;

28.  case “+”;

29. push(item) to basi_path_stack.

30. break;

3l. default:
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32, push(item) to basi_path_stack.
33, break;

2.3 WE - EXBRESENEN
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DE—RBERIE— KM,
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DBRTFHIA DR T RERBEE RO BEAZE AT LR XA
EEBREEPRASHRMEZERE.

B2 RO AR S A

B, Gt 2. 1P B R T AL, B AR
HIE MR EMRSXMTRERBTIA, FREZME  foprmg i MR AR T COP & A Z R LR LT R

WHGEEBELRORBR, BELTAEEAPETR ).

%, nl@ (n2@ ((n10@P (n11@n13+n12@n13)) + (n3D
Joseph Poole™ & i T —FE MU . ((n10@)(n11Dn13+n12Bn13)) + 4B (5@ (r8DNIDn2) +
kAR . (n6@((n8PNIEN2) + ((n7@n8DndPBn2))))))))

1. findBasisPathSet(node) SRR 2. 2 B B A A R SR B R, B

if(node is a sink)

i ehrend AEEN:
print out this path as a solution;
nl@En2@En10Bnlldnl13+
4, else if (node has not been visited) Dn2Pn10Bn11n
5 mark node as visited; n1@n2Pn10Dn12Pn13+
6 label a default edge; n1@n2Bn3Enl0Pn11Bn13+
7. findBasisPathSet(destination of default edge); nl@En2Pn3Dn10Pn1 2Dn13+
8 For all other outgoing edges; nlPn2Pn3BndOn5Pn8PnIDn2+
9. findBasisPathSet(destination of edge); n1@n2En3Pnd@Pn5Dn6Pn8PnIPn2+

10, else

n1Pn2Pn3End@En5Pn6En7En8En9Pn2.
11, findBasisPathSet(destination of default edge) ; HHFEERSBE MTFRERNELHEELRBFHKEE
. 4. FRENREREEREHRTRFHBE.,
3 ROIWER B AL 2. 3 550k B AT T o I B B
RHHEREY 100 MEFEHTIE, FtELSE 8. BANEERERSNTHR.
BT A, path 1,1-2-10-11-13
AT - path 2:1-2-10-12-13

Procedure average
Type value [1:100] IS SCALAR ARRAY;
TYPE average . total. input. total, valid

Minimum, maxImun, sum IS SCALAR

path 3:1-2-3-10-11-13

path 4:1-2-3-4-5-8-9-2----
path 5:1-2-3-4-5-6-8-9-2~--+
path 6.1-2-3-4-5-6-7-8-9-2--++

TYPE 118 INTEGER; P REE, BRERERBRE. (BFETFHNN
[=1;Sum=0; i8] , By R B EEATRE A 3 BT
1) Total, input=total. valid=0;

n1@n2@Pn10@En1 1@nl13-+n1Pn2@n10@n12@nl13+n1En2P
n3@nl10Pnlld
FESF/HAEEER: n1On2@nl0@Dnl1@nl3 +nlEn2@

DO WHILE value[ i]<>-—999 and total, input<(100
4) Increment total, input by 1;
5) IF value[i]>=minimum AND value[i] <=maximum

D)

THEN increment total. valid by 1;
Sum=Sum-+valid[i]

ELSE skip

8)

ENDIF

Increment I by 1;

N

ENDDO

IF total, valid>0

11)THEN average=Sum/total. valid;
12)ELSE average=—999;

13> ENDIF
END average

RGP RFRS I ELERRRY T EHER. B2 HE

FP A o o B2 A

nl0@Pni12@Pn13+
BEEE.—>>>
[[1,2,10,11,13],[1,2,10,12,13],[1,2,8,10,11,13],[1,2;
3,

BBRR . —>>>
f1,2,10,11,13]
[1,2,10,12,13]
{1,2,3,10,11,13]
[1,2,3,4,5,8,9]
[1,2,3,4,5,6,8,9]
[1,2,3,4,5,6,7,8,9]
FEFIE]: 5821418

3 Procedure average R LILEFR
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Procedure average fiEHI MBEEMNBE ELE H17—13+2=
6. BEZE V(O ERT 4 M E 4R 2 £ N T g
BMLER. g DEEREZBRFNBRDBEEN 6 &. £
B9F , E#AE LT Procedure average fFA 12 .

ARSCEB 5 MR BT,

EHMFZRIMET XL L 5 M2 REHHFHEFT 10 K
HHHEHEETRE, £ 150 TRAMBLER, ZE
BHEER T ZRRNEEBERE. HTEHETER
EEBRZENBEATLKRER, Kt TR ER, B

WARRT Wk, B4, EERETH I LB TR, 2
ARG R RS KR, B R B EA A2 5 R B I FE R

B> SURIME O, TR B K .
0 U e RER/A
30 - e R /s

‘P#l PHZ  P#3 P#d4  PHs

4 REITBRER

#1 B 1-5HIBHR

# 4 (CFG) AREMA (AM) j #1710 %

wp NN W mem/ w9 g B ER R/
% A A ps

P#1 14 11 13 27 5 4 {10 R B EA, BN a, b, BHAEER NN o, b 5398351
P#2 16 13 17 22 6 6 HEF BT 100 AN K FHTHE, ARt HEREAREFHMK 5973898
P#3 20 13 17 23 11 6 HERNIHNE HANRTHRZABUREZABHAA 8340201
P#4 42 17 19 19 3 4 At — R, KA B R 5705314
P#5 62 47 61 59 15 16 WAEA B, R ZEMEERERN 15492726

BRI ETRAARAE A B A BT B A IR A
BB ARBERER, RIHERRRE, AT UEA
Bl BB RET —HREXBEENLSTBE. AR THE
BB LR AYME, BIT R RE BB R T RFrE
2 g:0F- %37 7

ETEFEANERERBRERNTERERTEDA
EFRRENERT . BRETEALLHEHNRE, HERTF
BRER, EHRE RSB TR, TREE B SRR
fie. AXPWHESZHLEMBR, WFT4H CFG B
BB S BB LG, 3R T HARE A B R R
REM. MM, TR IUBRIRHE 2R ER, X
BRBEERNERFE—BNARURRARBEREN
BEFREEMASNURE, XRESEREL SRR
R R .
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