000000000 Vol.50 No.12 1-24 (Dec. 2009)

ooobobbogoooobod
Doooobboooooon

o o o off o o o of oo ooo™
o o o o2 g g g ot

000000 (Usecases) D0 OO0O0O0O0O0OO0OOOOOOOOOOOOOOOOCO
0000000000000000Y000000000000000000000
gooooooooooOobooOoooooooooooooooOOooboboOobooooo
goooooooooooOoOooboOo00ooooooooooOoOooboboobooboooo
goboooooooooOoboOoOooOoooooooooooooOoOoboboOoOoOoooo
goooooooooooooooooooooooooooboDOOOoOoOoboOoooo
gooooooooooOOoOoOOOOO0000oooooooooOOobObO0ob0o00o
gdoooooooooooobooooooooooooooooooboooOogg
gooooooooooobooooooooooooooOoboboOoboooooooo
gooooooooooooooobooooooooooooobooOoooOoOoboboOooo
gooooboooooooOo0oO0oOoOoO0O0OoOO0OO0bOOO0O00COOOObDOOO
gooooooooooOoooooooobobooogd

A Technique for Supporting Comprehensive
Acceptance-Test based on the Inter-Use Case Reletions

Susumu Karryukr, ! Arsuro Kuso, ™! Mikio Suzukr,
Hironort WasHizakt 172 and Yosuiakr Fukazawa !

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 man-
ual listing of execution flows of complex use cases sometimes induces incomplete cover-
age 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 cov-
erage 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 detection of
execution flows of use cases and unit standard of judgement of acceptance 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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generate_testS cenarios(criteria: 0000 ,uc: OOOOODO) |
Flows := generate_allFlows(uc) ; //00000000000D0O0O00OOOOOO
if(criteria=00000000){//00000000000O
return Flows;
}
coverageFlows :=¢;// 0000000000000 0O0O0O0O
foreach (f € Flows){//000000000OO
coverageFlows = coverageFlows U {f};//Q00000 coverageFlows 0 0O
Edges := getEdges(coverageFlows);//00000000000O0O0O;
if (criteria= 0000){
if(E=FEdges){//0000D00O0O
return coverageF lows;
}
Yelseif (criteria= 00 0000){
if(S =getSteps(Edges)){// 00 000O0OOO

return coverageFlows;

OO0 getEdges

00 0OO00000O00000O00D00O0D00O00000000000000D00{{ s,
52), (82, 83) 1, { (51,50 1000000 {(s1, 82), (52,83, (51,50} 000 O

00 0oO0O0oOoooooooo

00 0OOoO0OO0o00oOoOo0o0oooO0o0ooOoOoOo0OooOoOo0OOoooOoOn

000000000 Vol.50 No.12 1-24 (Dec. 2009)

getEdges(Flows: 00 000000DO0ODOODO) |
Edges:=¢;, //00000000000O00O00O0O0O0OO
foreach (f € Flows){//000000000O0OO
foreach(e € /H){//f00000000OOOOOOOOOOCOCODOO
Edges := Edge U{e};//EdgesDDDDDDDDDDD
}
}

return Edges;

Oo0ogd getSteps

OO0 0O00O000000000CCDOO0O000000000000{(s,s2),(s2,83), (51, 54)}
ooooo0 {s,s,s,sa 0000

00 OOOOooooooo

00 OOOCOOoOoOoooOoooooooooooooo

getSteps(Edges : OO0 O0O0O0OO0O0OO) |
Steps:=¢; // 00000000000
foreach (e | e€ Edges, e=(s;, s;)){//00000000000000O0
Steps:zStepsU{si};// Steps OO ODOODOO
Steps:zStepsU{sj};// Steps 0O O0ODOOOO
}

return Steps;

Oo0D00D02000000000000000000000000O0A00«0O0generate testSce-
narios 00 0000000000000O0O0O0O0O0O0O0O0O0O0O0O0O0O0

F ={{(s1, 52), (52, 83), (53, S4), (51, 85), (85, S6), (56, 57)}, {(s1, $2), (52, $3), (83, 84),
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(5as Sa1)} ) *! 01 000000000000000000000000000000000000 (@0 HOooo)
DD@DDDD[II]DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 1 Table 1 Generated test scenario 1 corresponding to use case of reserving room without detalils
ooooooo
oo 0000000O0O0O0.. | 00 | D00D00O00O0.. | ~ | 000000000000..
e JODUO (FITODODODOODODOUDODODOODODOODO)ODODODODODOO pass null | pass ~ | bass
i ~
0000000000000 1000000000000000000000000 L LB L
Joo0doDoDOooodoooo.0odbo0oooo0oooooooooooog
02 0000000000000000000O00000000000000000 (00 2@000)
0D0DO0DOooDOo@oooo2000000)000000
0000000000000 00000000000000000000000000 Table 2 Generated test scenario 2 corresponding to use case of reserving room without detalils
* 0oooooo
O0000000000000000000000000C000C00000000000 0DOoOO0000O00O.. | OO0 | DoO000O00O0.. | ~ | 0000000000000...
00000000 0000o0ooooodoo0oDoooooooooooDnooong pass null | pass ~ | pass
1QQ ll 1QQ ~ 1QQ
000000000000 000000000000000000000000000 i e s L
30000000000000000000D0300000000000000000
000000000000000000000000000000000000000 U3 oloooooooooo
0000000000000000000000000000 Table 3 Example of detailed test scenario 1 corresponding to use case of reserving room
0oooooo
e JO00OO0O0OOOOOOOCOOCOOODOOOOOODOOOOCOOOCOOOOOOOODO 00000000O0O0.. | OO0 | O0O0O0O0OO00O.. | » | 000O0OO0OOO0OOOOO...
0000000000o00oo00o0bO0o0oo0o0o0o0oooooOoooooOoonoog List 101 | Reserve ~ | exit
Li 201 | R ~ i
0000000 1000000000000000000000000000000 = = ot
0000000000000 0000000o0ooOonooooon
000000000 <0000000 <0000o00o0ooooo 04 020000000000
s00000020000000000000 Slalaiaiaiatalaiatalatatslatals Table 4 Example of detailed test scenario 2 corresponding to use case of reserving room
* pass ooooooo
nll000000000000000000000000000000000000O0 0000000000.. | OO0 | 00000000.. | ~ | 0000000000000...
O00000D0D0000oooo0o0o0o000ooooooDooOdd pass0 oo List 101 | Reserve ~ | error
List 201 Reserve ~ error
000000 nmullO000000C00D0O00000C00ODO0O0000000OOpassO
nll DO000000000O0O0O0O
Jo00oo0o0D00D0o0Doob00D0ooDOooDOoo0oDOooDooDO 1,0200 0D0D00D0D0D0DO0oDOoo0o00o0oooooDoD 70000
0100000000000 00 30002000000000000040000000 43 00OODODOOOOd

00000000000 00000000000000000000000000000
*x10330000000000000000000000000D000000O000O00O generate _ testScenairos [ pooboooooobodoodoooionouoogooognodooo

ooooD00000D0000D000000000o Jdoo0odoDod0oodobOODO0dboOoO0D 17000000 DOOOD AODODOOD
Doooooooo {{Gsi, s2), (s2, san1)s (San1s Sa12), (Sa12, sa13)s (sa13, $3), (53, s4)}} 0000

0000000 ({1, s2), (52, 53), (53, s}, {(s1, 82), (52, sa11)s (Sar1s Sa12), (Sa12, Sa13), (Sa13, $3), (53, s4)}}

0000000000000000000000010000000000000000000000000 e AFixture 0 00000 O0OOOODOODO
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Fig.17 Example of generated fixture before detailed
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0000000 extends ColumnFixturef

OO0 publicOO OO
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00 publicString 000 0000000...0{
0000 return ”pass™;
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oo..

018 000OO0O0O0OO0O0ob0O00o0O00o0O00o0o00oo0ooooOoDOoo0 @ooo)
Fig. 18 Part of fixture corresponding to use case of reserving room before detailed
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Fig. 19 Example of generated fixture after detailed

public class ReserveRoomFixture

0000000 extends ColumnFixturef

00 publicO0O O0;

oo..

00 publicString 000 00000O0COOOOOOO Of
0000 return App.listFacilities();

oo}

oo...

020 0000000000000 O00000O0000O00O0DOO (COoO0)
Fig.20 Part of fixture corresponding to use case of reserving room after detailed
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}
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Fig.21 Procedure of generating aspect
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Fig.22 Example of generation of fixture in include before detailed
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Fig.23 Example of generation of fixture in include after detailed
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Fig.24 Example of generation of fixture in generalization before detailed
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Fig.26 Example of generation of fixture in extend before detailed
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Fig.29 Use case diagram used when experimenting
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