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A Scheme for Test Scene Automatic Generation Based on UML Activity Diagram

CAO Yang,LIU Zhengtao
(College of Computer Science and Engineering,Sanjiang University,Nanjing 210012,China)

Abstract:In the process of designing test case through the traditional scene method,there are many problems,including

scene construction difficulty,high redundancy and low design efficiency.To solve this problem,the paper proposes a scheme

for test scene automatic generation based on UML activity diagram.On the basis of the activity flow graph,the improved

depth-first search algorithm is adopted to obtain path collection,and the path optimization algorithm method is applied

to generate test path and test scene.The effectiveness of this scheme has already been verified in a testing process of a

commercial supplier collaboration platform.The practice results indicate that the scheme can effectively solve the problem of

path explosion caused by cycle workflow and significantly reduce the redundancy of test scene.
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1 5|5 (Introduction)
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2 ETFEFRERNK 5 R & BRI (Test scene
generation based on activity flow graph)
2.1 FEHRERTREX
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Fig.1 Activity diagram and activity flow graph
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BN TR SRR s VORI B I I O AR R 4
VE = {ve,,ve,, -, ve, }F/R ik al i [l h A 4545 %A, n
R LGS SRR, B DA — MRS R RN, R
Ve e E(AFG),3v;,v; > e=(v;,V;),

JE N2 BRI AR TR AR R 4 B A A 4
SRR EF], CHPAFG)=1{p,,Pss Pt
np>Ay i Bl B T B AR Y SR, AR T DA R 2H R B AR Y 3 Y
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AR A I AR, A Bt s B sl I FE T A&
H TR EX R E AT, BRIRTTRE,

FE X3 (R E SRR S A — i, BEnX e
— A EE, BiFe, e e €p e =(Vi, Vi )Ae; =
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3 XEEERIEZIT S (Design and implementation

of the key algorithm)
3.0 ETREMERBHUBERREE

WEM A RAEDepth First Search, DFS)jE—ff%
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v,.visited = true;

V=V,

void dfs(Graph g,Node v){

push v into Stack;

W={wladjacent node of v};

if W is not empty

then

foreach w in W

if w not in Stack and w.visited==false
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then then
w . visited=true; add p into Indep_P(AFG);
V=W; else
push v into Stack; fetch next path in P(AFG);
dfs(g,v); // CAEHISS RO IR S N, end
136 IR end
else if w in Stack and w.visited==true foreach p in Indep_P(AFG) //XiJhsrpRizse &t
then 1 IR e
if occurrence number of w is less than out—degree if p is not meet the condition of independent
of w; path
/ /BT IEER ] 2 112 5 AT then
then remove p from Indep_P(AFG);
V=W; end
push v into Stack; end

dfs(g,v);
else
continue;
end
else
pop v out of stack;
w . visited=false;
end
end
else
add the reverse sequence of node in Stack to
P(AFG);
/B RO AEET R, R 2 RO AR AR
pop v out of stack;
end
}
3.2 M BRESSIKINEL
TEFR AR AR A AR I S AR 1 58 SCHEAT AR T 1t , 7T DA
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(I — AR B AR N AL AR, MRS AR R A
QXTI A AR AT TT, B AR YUEH R ST B A
ST HAR AT AR SR
(X EB (1) 20 PGS ()l 7 B AR S vP 1) 5 A5 B AR TR I
iy, BRI BRI R RS
M ST AR SR AT R EUAE B ARSI
void acquireIndepPath(Collection P(AFG))
pO=radom(P(AFG));
put p0 into Indep_P(AFG);
foreach p in P(AFG)—Indep_P(AFG) / /X% 4%
if p is independent path //HIWr2 7 i & 7 B
R

4 |z B SE{5)(Examples of application)
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Fig.2 Activity diagram of purchasing goods
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Fig.3 Activity flow graph of purchasing goods
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Tab.1 Path collection
45 BRI
P1 1-2-4-5-6
P2 1-2-3-1-2-4-5-6
P3 1-2-4-7-8-9-11-12
1-2-3-1-2
1-2-4-7-8

P4 —4-7-8-9—11-12

P5 —9—10—8-9—11-12

P6 1-2-3-1-2-4-7-8-9-10—-8-9—-11-12

P7 1-2-4-7-8-13-14-16-17

P8 1-2-3-1-2-4-7-8-13—-14-16-17

P9 1-2-4-7-8-13-14-15-14-16-17

P10 1-2-3-1-2-4-7-8-13-14-15-14-16-17

P11 1-2-4-7-8-9-10-8-13-14-16-17

P12 1-2-3-1-2-4-7-8-9-10-8—13—14—16—17

P13 1-2-4-7-8-9-10-8—13—14—15—14—16-17

P14 1-2-3-1-2-4-7-8-9-10-8—13—14—15-14—16—17

HRAEA S B AR SR AT R, 152 o AR A B N k2
J7R o RS AR IR I 45 T ST R, AR R
Wt F

WA 51 Start—4 B Hr S —R I AL W R JE d—
WA B — A= B A B — R W 21 o L E e — B0 o AR GE
id—ig SR H A B —End,

M7 52 Start—E B B—R G 4 o At i —E0 )
B 3 A — A B R W B — T A R W B RS e — A ) R )
FA (AT DA R )— 18 TAOR M) B — o R g B R T 2 — PP i [ R
W BR CAN AT figt ok )— AL R i B—End

MRS 563 Start—A i) B— R W ZH o it i i — 3
) o A A — A PR W B — R At R W R I — AR i R B E—
ALK 5T BRI A — 1B Uk B B R 5 i — R —
End,

FT2o MBI ES
Tab.2 Independent path collection

'S BRI
P1 1-2+3—1-2-4-5-6
P2 1-2-4-7-8-9-10-8-9—11-12
P3 1-2-4-7-8-13-14-15-14-16-17

3T X S B 1 2 SR AT A, B A s 3R A
SR REL T AR R
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(4)PE i mey I 37 57 BEA B AR 48 T AR ATIA 2 100% Y35
R, BABREAINLE .

5 #ZEi(Conclusion)
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