Ja—

CERE
2016 4F 1

# it B N OB % Vol. 43 No. 1

Computer Science Jan 2016

ET CPN X RGRIHFH LT HETRIRX

FE O£ B3 OF IBF B O FHEXN BXMT
(AREXRFITENFER FRogst 01002 (BEHEAFREEEFL Pk 010021
(W& ATHER =M 733003)°

an

W E AATERNFAATARIT CPNEMEKRS T AR, BHEREHNG L 58, BTT CPNEEIFLHFAHT
RAELEGRATHNRERXFME, AREALXBLGTRTHNEFHAGERNSH AN, EXTET BLEH
BAT AR RN ERF ik, T TFHEFHR) EFEE CPNHAFT 2 AHRESEM Py ¥ 53047 T o s, RE KRS
P EFRGTH RO BERGTFHFOFT EES, BEFFRAGFAHGOT EE AT 506 £ RBITH5H,
BRBEMNERETEFHNBER AR AR —AHARROFT LOFEIN MR IS ES  REARFFIEAGAF
FIEABEFLATAHGR XS I G F RS RAERT S ARBLE L GRXFF], B — A AT ER P2P $
HERTRBGEEFTERMNAAFN LA R, REESRAYMMNKXAFART TR ZTAAXF R, 04
Tracker # £ 474 MK R ALEH RS BREF EA AR MK G F k5. 3§ P2P sk 48 F TTCN-3 9l X L3 F £ —
#FEMT TTCN-3 MK £ 0 AT, MR R A AR K TAE 0L 5 T2 EHRE,

XK@ HAATH,CPN, & A5 £ A, TTCN-3

hEZSaEE  TP393.06 ERERINED A DOI 10. 11896/). issn. 1002-137X. 2016. 1. 048

Testing Concurrent Behavior of System Based on CPN
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Abstract The basic concurrent behavior was firstly modeled with CPN and the state space was obtained through CPN
Tools. After that the complexity of the CPN was increased to show the possibly problems along with the state space
quickly increasing. Secondly the phase of test generation was divided into three parts to guarantee the test coverage of
concurrent behavior. Among them, the test sequences which only focused on the coverage of concurrent behaviors were
generated and the other two parts were generated according to the regular path generation methods. The concurrency
start(end) places were mapped with the state space nodes according to the CPN model execution and the sets of start
(end) nodes in the state space were achieved. After analyzing the relationship between the nodes in the sets of start
(end) nodes, the sequences sets were built according to the pre or pro relationship in the sets, The start(end) parts of
the test sequences were selected from such sets,and the middle test sequences between start sequence to end sequence
were generated. Furthermore, to illustrate the usage of the modeling method and the test generation, a simple P2P soft-
ware system which is inherited concurrent behaviors was implemented and modeled with hierarchy CPN and the test se-
quences were generated to coverage the concurrent behavior, Finally,a TTCN-3 test scheme was designed according to
the requirement of test sequences and a test scenario was designed. And the implemented software system and the
TTCN-3 tester were deploying in one scenario to execute designed TTCN-3 testing suite. The test results show the cor-
rectness of the designed and implemented test work.
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6. IF (IsExist(ssnod,tokenName)

7 IF (IsEmpty(tokenName, Value))
8. Continue;

9 ELSE

10. nodeNumArr. Add(Getld(ssname))
11, ENDIF

12. ELSE

13.  Print(“ERROR”)

14. ENDIF

15. ENDFOR

16. END
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O,

VAE 7 AR BN 6 . ARE B X W1 3R BB b6 7] 4 R
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WREE N (M7, MY, M10},

BERBE RS X TF—MriE RS W R ESBE
BB MR RIRE Y HES HEESPRANBRES
BXRWN RS, B—HPRRHRT RREB/IM S, K
FARERERFS.

RAH RN AR5 A nodeArr
BN ESARE AT ABEPNE/IMRET R KT ABATH

BRI TA

Function getNodeNumAf{terGroup(nodeArr)
. Begin
. resultArr=new array[ |;
. reNodeArr=new array[ |;

. copyedArr=nodeNumArr;

1

2

3

4

5. arrLength=nodeArr. length;

6. FOR (i=0;i<arrLength;i+-)
7 IF(reNodeArr. has(nodeArr))
8 continue;

9 ENDIF

10.  reNodeArr. add(nodeArr[i]);
11. FOR (j==0;j<Carrlength;j++)

2. //ABIFAT T LUEHE

—

13. BooleanisConn = isConnectNode ( nodeArr [i], copyedArr
LD

14. IF (isConn=="True)

15. reNodeArr. add (copyedArr[j]);

186. ENDIF

17. ENDFOR

18. ENDFOR

19. return resultArr;

20. END

BT B nodeArr B n MR RE R S B WHETF
B E REME, BREZHAaMERER 0D,

IR 7 i R, AR IR R T S E S (MY,
M6, M8} Tl A= FL B /MR 5 T s MA; SE X R IT R E S (M7,
MO, M10} A A B K751 s M10,

BILHEE =R AR BT IR T MR R =z ] T
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WA ETFAAE Go MR R E Vo
il BT Go WAl HATIHAF 4 & ExeSeq
1. Begin

o 222

2. ExeSeq={};
3. Find(Vy)
4. Visited. AddNode( Vo) ; //RIFFAE Vo MMABIZES visited 1
5. W=FindNextNode(Vy);
6. While(Exist(Vo, NextNode(). NotVisit()))
7. TF(W in Visited) {
8. pathy=DFS(W);
9. Exeseq=Exeseq+ {path,};}
10, ENDIF
11. END
BN -HERESREREERBEERMER. tRE
EREREEEENTIEES RN PRITFIIE,
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B XARS 1 R M10, AT A AN T 3 4 MRF5 .
M4M6MBM10
MAM6MIMI10
MAM7MSM10

BEAEIR EEMEFINETA V. £TFG
VEEGCHIFHRTLE BN GHFRTIAER PNOOK
MR FFI4E .

HIAZT PN IR F 54 ExeSeqx
W RE PN WAEE G MIFH TS v1 B AT 3T R 51 42

ExeSeq EX
1. Begin
2. ExeSeq EX={};

3. Py =FindAll TopNode (ExeSeq.) ; / /345 ExeSeq IFFIATAE S Pa
4. p=GetNode (Pe1);// p A Per FEI— TR A BB, p=null
5. While(p! =NULL){

6. path=GetShortestLength(v1,p);//v1 | p H¥IHRE 2 path

7. seq_p=GetSeq_FirstNode(p);// p JFk iy Al $447 03 5 51

8. ExeSeq EX= ExeSeq_EX-+ {path+ seq_p};

9.Pa= Pa—{p};

10. p=GetNode(P,1 ) ; }

11, ExeSeq EX=ChangeNodeToPlace( ExeSeqx) ;

12. END
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%e.1 FREHMRRL 1,2 ZRBBMRERL 2, (a, T ER
MR B LS Tracker JREFWMLE . a £ TTCN-3 EJIK .
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6 MEXIENA

BRI S AR R A 3 R A 4 BT R A
KIEPATE R 3 MBI 0 & IR 7 ik MBI 5T th 2
B 3B BEITR . BRTE o g BB BLR AT Y R
FERRE MR A AR F0 Concolic JIRDS, A
BRFT i B AR 36 (Model Checking) £F 3 & 78 09 i
JrEZ—. O. Edelstein £33 & Java BFRH T ETHE
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