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A Technique for Supporting Comprehensive

Acceptance-test Based on the Inter-use Case Reletions
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In software development process using use cases, such as use case driven
object-oriented development, test scenarios of the acceptance test can be built
from the use case. But manual listing of execution flows of complex use cases
sometimes induces incomplete coverage of possible exection flows, especially if
the relations between use cases are complex. Moreover, lack of widely-accepted
coverage metric of acceptance test results ambiguous judgement of acceptance
test’s completion. We propose metric of acceptance test’s coverage using use
cases and automated generations precedure of test scenarios and skeleton code
in specified condition of coverage. Our metric can reduce the leakage of detec-
tion of execution flows of use cases and unit standard of judgement of accep-

tance test’s completion. And we expect improvement of the efficiency of the
acceptance test because of automated generation procedure test scenarios and
skeleton code.
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Fig.7 Exapmple of domain model.
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Fig. 15 Outline of proposal system.
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Fig. 16 Screen-shot of proposed system.

e JO0OUIODODOODOOHTMLOODOO
o JO0OOO0OOOODOOOOOOODLOOOOOOODOOODOOOON
(2000000000 D0ODOOOOOOO

boodoboooodobooooboooobooboooobobooOobooobooboooOoon
goooobooooooooooooooboobOooooooOoboOoboO0Ooooooooon
oboboooboooobooooobooooboboooobooomoooboboooooboooon
udooooboooboooobose222dooobooooouooooooooobooon
ooooooobooooboooboooooooobooboOooobOoboOoooooDOboOoOoooon
gooooobooooooooboobooooobooooboooOooooooooooooon
ooooooooooooooboooooobooboOoboo0oooobooOoboOoooooooon
oobooooboooooooboooooooobobocoooo

o JO0O0O0ODOOODOOOODOOOOOOO

(© 2009 Information Processing Society of Japan



3061 O00O0O0O0O0O0OOCOOO0OO0OO0O0OOOOOOOO00000O0O0O0

o JIUDDOUODDOOODDUOODDLOOOD
(3) FITOOODOOOODODOOOOO
gobooobooooooooooooOoooOoooOoooO FITOOOOOOOOODO
goooo
4.2 OJO00OO0O0OO0OOCOOOOOOOODODODODODOD
gooooo 2000000
e 00D UODUODUODODODOUDOODOOLOUODLODODODO
e JJ00ODUODUODODODODOOOODLOODLODODUOUDODODO
goo2000000000
e 000D O0ODUODUODODODODUDOOOOLOOODLOD
e 000D ODUODUODODODODOODODOOODLODODODO
J1000dpbo0ooooboooobooobooobboooboooboOoboos.2d
oooobo 3boboooboboooboboobooboobobooobDooboobDOoo
goboogoooooooooobooboobobobOobOobooDooDooooooo
OO0 generate- testScenarios
o0 0bOobobobooooooouoobobOobOobOobobooog
o0 Oobobobogoog
g boobbbooobbooobbuooobboobobobooa
generate_testScenarios(criteria : 0000 , we: OO0O0O0DO) {
Flows := generate_allFlows(uc); //00000000000000O0OOODOO
if (criteria = 00000000) {//00000000000

return Flows;

}

coverageFlows := ¢; //00000000000O0O0OOOO
for each (f € Flows) {//000000000O

coverageFlows := coverageFlows U{f}, //000000 coverageFlows 00 O

Edges := getEdges(coverageFlows) ;//00000000000O0O0;
if (criteria = 00O00) {
if (E = Edges){//0000000

return coverageFlows;

00o0oooooog Vol 50 No. 12 3052-3073 (Dec. 2009)

}

}else if (criteria= 000000){
if (S = getSteps(Edges)){//0 00000000

return coverageFlows;

}

}
000 getEdges

00 000O00000000000oUOoOoOoOUOOooUOooUooooooooo{{(s,
s2), (s2, s3)}, {(s1,84)}} 000000 {(s1, s2), (s2, s3), (s1, s4)} 0000
o0 ODoooooooooon
00 OooobooooooooooobOOooOooOoOobOoOoOobOoboOobooo
getEdges(Flows : 000000000 O000O) {
Edges :=¢; //00000000000000000O
for each (f € Flows) {//00000000O000
for each (e € f) {//f0000000D00000000000O0D0
Edges := Edge | ] {e};//Bdges 00000000000

}
}

return FEdges;

}

000 getSteps
00 000000000 0000000000000000000{(s1, s2), (s2, s3),
(s1, s4)} 000000 {s1, s2, s3, sa} 0000
00 Ooooooooooo
00 0O0000ODOO0o0o0ooooOooboooboboooo
getSteps(Edges : 00 0DO00O0O0O0O) A
Steps := ¢; //00000000000
for each (e | e€ Edges, e=(s;, s;)) {//00000000000000OO0
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01 0J000O00O0OO0OO0oOO0oODO0oOO0bDOO0ObOO0ObOO0ObO0ObOO0O0O0bOObOOO0OO0DOD 1Mmoboooo
Table 1 Generated test scenario 1 corresponding to use case of reserving room without detalils.

gooooooo

gooooooooo.. oo oooooooo.. ~ gooooooooooo..
pass null | pass ~ pass

pass null | pass ~ pass

Steps := Steps | J{s:i};//Steps 0D D DD OO D
Steps := Steps U{sj}; //Steps 00O 00000
}

return Steps;
}
00000 2 00000000000DOD0ODOD0OO0ODOOOODOO0ODOOOgener-
ate_testScenarios 10 0000000000000 OO0O0OOOOOOOOOOOOODO
F={{(s1, s2), (s2, s3), (s3, sa), (54, s5), (5, 56), (s6, s7)}, {(s1, s2), (s2, s3),
(53,54)7 (547 SA1A1)}}*1
Joo0d0d0d000o0o0o00o0ooDoDobOoOoOoOoO00000oooobOoObO0o00Ooo 1
ooood
e JO0OOODOFITOOOODDODOOOOOOOOOODOODOOOODODODOOODOOOO
0000000000000 1000000000000 o0o00o0o0ooomao
dododoooooooboobooboo..oogoooooooobooooogooo
0000000000 ooooooo20000000b000000

o 0000 DODODODODUIOOOOOODDODODODUODUODOOOOOOODODOOOOOO
dooodoobooobooobobobbodoooooooooooooooooooooo
dddooooooooboobooooooboobooooooooooooooooo
gooooooooooooooooboooboooboooooo oo ooOooooo

x1 03800000000000000000000D0DUO0OO0OO0ODO0OOOOOO generate _ testScenairos
gopoooooooooooooooUoOooooooooooo
000000000 {{(s1, s2), (s2, sa1.1), (sa1.1, sa1.2), (sa1.2, sa1.3), (sa1.3, s3), (53, s4)}}
0000000 {{(s1, s2), (s2, s3), (s3, s4)}, {(s1, s2), (52, sa1.1), (541.1, s41.2), (541.2,

541.3), (5Aa1.3, 53), (53, s4)}}
000000000O000O0000000000010000000000000000000000000
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02 0000O00O00OO0OO0OOOOO0OOOOOOO0OOO0OOO0OOO0OO0OO0OO0OO0OOO0OOO0ODOD 20b0OnbOo
Table 2 Generated test scenario 2 corresponding to use case of reserving room without detalils.

ooooooo

gooooooooo.. oo gooooooo.. ~ goooooooooooon..
pass null | pass ~ pass

pass null | pass ~ pass

03 010000000000

Table 3 Example of detailed test scenario 1 corresponding to use case of reserving room.

poooooo

pOooDOooOoooog.. oo gooooooo... ~ goooOoooooooo...
List 101 Reserve ~ exit

List 201 Reserve ~ exit

o3foboooomoooooooooobbooo3ooooooooooboooooon
gooooooooobooobooobOoOOooooOoooOOobooooobooboOoon
ooboooobOoooooobo 20000000000000DO00
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gooooboooooobooobooooboooboooooooboooobDoboboooooD
goboooooboooooooooooobooooooobboooDbbobobooobDbo
gooooooooboooooboooboooobobooobooooo

ooboooobo0 < 0o0obbob0 <coooooobobooooo
Juboooo20000000000000 pass0O0O0O0O0O0O0O0O0C0OOOO
OCnullOO0000O0O0ODOOOOCOOOOO0OO0O0OOOODOOOOOOOOO00O0
oboduoboomuooooobobooooooboooboOoonooOn0n passtd
gooooOoo0oo000 nul 00000000000 O0O0O0O0O0O0O0OCOOOOOOO
OO0OO0passO nullOOOOOOOOOOOOO

uobobooooooboooooooooOooobOoOobobOboOooOoOoOooboOo 100 200
ilooooboooooobooooos3sgouo2000000obooooooo40b000000
goboooobooooooooooooooooboooo vyoooo

4.3 0OOOOOOOO

gooooobooocooooooboooooooboooooooooooboOoooobooboOoon
goboooooboooooooobooooobobooooboooooOooobooOooooo
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04 020000000000
Table 4 Example of detailed test scenario 2 corresponding to use case of reserving room.

gooooog
gooooooooo... oo gooooooo... ~ goooooooooooo..
List 101 Reserve ~ error
List 201 Reserve ~ | error
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Fig. 17 Example of generated fixture before detailed.
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public class ReserveRoomFixture
0000000 extends ColumnFixture{

00 publicO00O OO;

oo..

00 public String 0000000000...() {
0000 return ”pass”;

oo}

oo..

018 0000000000000 O0O0OO00OO00O00O0OO0DODO0OD
Fig. 18 Part of fixture corresponding to use case of reserving room before detailed.
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019 0OOOO0OOOOOoOoOooooooo
Fig.19 Example of generated fixture after detailed.

public class ReserveRoomFixture

0000000 extends ColumnFixture{

00 publicO0O O0O;

oo..

00 public String 00000000000000000 () {
0000 return App.listFacilities();

oo}

oo..

020 00000000000O000O0DOCOOOODOOOOOODOODOOO
Fig.20 Part of fixture corresponding to use case of reserving room after detailed.
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<<asped>>|

if(0000000) {
00000000000000D0000
00000000000000000000
}

if(0DooDooo) {
0000000000000
000D0000000000000

}

f(Ooooooo) {
000D0000000000000000000
00000000000000000000

}

021 O0ODOOOOOOOoO
Fig.21 Procedure of generating aspect.
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pass
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AFixture BFixture B1()
+A1() +B1()
+B1() +B2() pass
+ B2()
| ConcreteAFixture | | ConcreteBFixture |

022 0000000000000OCO0O0OOO0O0DO

Fig.22 Example of generation of fixture in include before detailed.
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==gspect==
Include —
A=A JEETEE
FIEN b}
AFixture BFixture
+ A0 3 +EB10
*B10 +B20)
+B20
fT Afixture
B1() B2()
ConcreteAFixture ConcreteBFixture Taro Yamada

App

+ 210
+B10
+B20

023 00000000000000000O0O0OOD
Fig. 23 Example of generation of fixture in include after detailed.
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BFixture
+B10) Afixture
+ B2
i B1() ()
\_> | ConcreteBFixture | Pass pass
Lr <<aspect>>
Generalization

AFixture | |f v 42—4 4 JEETS
+A1() MR E%Bm

i

| ConcreteAFixture |

024 0000000000 0O0O0C0OO0O0O0O0O00O

Fig.24 Example of generation of fixture in generalization before detailed.
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Fig.25 Example of generation of fixture in generalization after detailied.
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026 00000000000 DODOO0O0OOOOOOD
Fig. 26 Example of generation of fixture in extend before detailed.
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==gspect==

Extend
A=A JEETERE
#FiEh

AFixture
BFixture
+ A0

+ B0 +B10
+B20 +B20)

Afixture
A1() B1() B2()
Yamamoto [Taro Yamada

ConcretefFixture ConcreteBFixture

App

+ AT
+B10()
+ B2

027 0O0000O0O0OO0OO0OO0O0OO0OOOOOOOOOoO
Fig.27 Example of generation of fixture in extend after detailed.
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Fig.28 Class diagram of generated fixture.
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Fig. 29 Use case diagram used when experimenting.
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Table 5 Number of mistakes of execution flow listed by testee.
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Fig.34 Use case description of confirming history of the clothes sales.
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