@9 H2E AFstE 99 A 229 HXE 3= 75 141

@) BAE AEHE T Aul T2IW HAE IE

7%

(Building Test Codes for Unit Test Automation of Java Programs)

o
-y

3| T+

(Hoijin Yoon)

ofAtd kel XPot Serume FAOE W HIAE xE3te] Fa Aol AR vk 2By HAE

A3k, 5§} m A0E AFos A4 AANE HAE A9 Avish oy AnE wasks
shgo] Masheh. o] Hiol FHo] g HE AU ¥ AL U9 HAE A5HE 9Ae

HAE 5= S alsha, HAE S5 F3dA agsiord Aldke gkt 3, void <]

T«

maEl] 75 HAE Hloly A3 S WAHOE ] oy ZAIE & ATelM= Mock
T AE AREste] sidslth =, void PO wlA=S] B9 criteria® Q18] TV3E HAE
Aridel e Aol AR F3EA=A shpy dujrolof h=x], o HF el thel
A9k Holol al=A]9] FAlo|th & A= Mock ZHYUAAE] verify 7155 &-&3te] v +=71
Az AdElofxjof sz WA 258 TR WA MPPEFES ARl 2E0] doful=

A& gelskar, 1 dibso] B ol Aot

Ao w AAsIT

ot W, Y HAE Aojze] tht HAES T

|9 O HAE, HAE 28 Mok ZHYYA, HAE 53}, HAE F2 7

Abstract Agile development is mentioned a lot by developers these days. XP or Scrum is one of the popular

development processes, and it says that unit test automation would drive an agile development

successful. The success of unit test automation depends on how well to compare an execution result

to its own expected result. that is why this paper focuses on the comparison part. This paper introduces

how to build test codes for unit testing, and then concludes with mentioning two considerations of unit

testing automation. First, test codes for void-typed methods need Mock Framework to monitor their

behavior. Second, the comparison of execution results and expected results is hard to implement in case

of testing void-typed methods. We check every sentences of a test path to decide if the testing is fail

or pass.

Key words Unit testing, Test stub, Mock Framework, Test Automation, Test Driven Development
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H 1 xUnit =YL 7|89 HIAE =31 E [3]
xnit | =2 32420i0] EHAO|IE
CUnit C http://cunit.sourceforge.net
CopUrit oot http://sourcecfs;zii?et/projects/
PHPUnit PHP http://www.phpunit.net
PyUnit Python http://pyunit.sourceforge.net
DbUnit DataBase http://dbunit.sourceforge.net
utPLSQL PL/SQL http://utplsql.sourceforge.net

H2~E =toly 7do] xUnit Z# g9
ZgEo)A Qlck xUnit H2E BEES dd9)
A wet ddste A=S A AAMNAF
S ZH, HAE =glold 2= 7S Abs3slal
Aot HIAE EgtolH o} vl 7ig e BIAE A5
ME27) B 2E ZEZ dks)So]o) s}, E3
TDDe] 73-% HAE =g v2] Ags)of sz
HAE 2 Fdo] oty 53] of4 &
2EIte] Fgo] o]FojAA] &2 79 @]
HAECN = HAE 2] 5 735 98] gy
(dummy) B&& 73t HEE 25O 2 AR
&7]1%= gtk

Gerard Meszaros®] xUnit Test Pattern[4]ofl=
“Test Double”o]g}= As A¥gstaL Ut o=
HAES 5357 ﬂ%ﬂﬁ "‘Xﬂ EE A A
3k 758 ES T3, tjejo)
oJn| & zk= Double©] 01—3— AREET 1Y

29] Test double?] —F&% oA, Mock Object=
Dummy, Stub, Spy5& Tl ¥ Zoez &
4 Atk Mocke HIAE A§9] 7% AE

(Assertion)7]s& 715 FH
YA o on7t ok

E =Fo]x4E Mock ObjectE &-g&3lo] HAE
2§E A FAle ASdhe #4S 7d
stof, HIZE =gtol¥ 7]5& AlFste JUnit
M) &8 WS BTk

24, H2E 49

Test
Double
__IL__ |
Dumm\; | Test Test Mock Fake
I Object | | Stub Spy Object || Object

a3 2. Test Double?| &25I[4]

2.2 Mock Z | d¥=

HZE HE9 7les 73] A =&
Mock Z#HJZE AR = ek Ak 7]wke]
Mock FollA o] AH-8-5 a1, HJulo|EV} & o] F
o123 = Aell= EasyMock, JMock, Mockito7}
Atk AAIAQ] 278 ¥, EasyMock¥} iMock©]
1,25& tEt}h 53] EasyMocke] ZA$ w50
ZA7F ez, B T d$]FolA EasyMockg
AR 183l Mockito® GAE LA
ASEA N 7HA o 2 ¢l8)) thE s AR wWe e gtk

MokitoZ- 7)3t <=l sl 2(Szczepan Faber)7}
Huﬂg].l‘:_ Mockito g] j].ﬂﬂ;gg rjrgyjr 2} i%aﬂ
Bl 2E O A FHF3th 24, H2E 2]
s A A4S SEAIFTE AR, MockRtEs
WS LStk Ui, HAE 28-S vET
Aok gAA, APIZL zrasith o AlA), =Y
327t A dejFA] oW Qe A=E Huigh
HiA| T}, phR ke 2 AsgA, AajAo] sk
o gZ=2o] ALty A wshA, Mockito=
EasyMock®} jMocke] @S B eslr] 98] v
Mock Z#|d¢=aeta Azshd S 2 d+
e 71E 7Iey 9SS Heste sidE
MockitoE o] &gt

3. Mockito2 =23t HAE AH 313

B Aol = OpensourceZ ¥7|¥ IMemorize
AXFTE @9 HEEST o HXE =2t
ol e] 7|55 dh= jUnit 49} HIAE AHOo=
Mockito 1.8.25 o]&3i}.



144 LT Ed o] F8tAartolofE] =HA] : A|23A A4T (2010.12)

3.1 Memorize ZA)8y e S criterias £t FojH
HAE ZHZolth

B AFdAs A e EA

ll:l
4

Bl
=
. = o = _ o
IMemorizeE &) HIZE 3817] 9] J A3t =
2 Grapi Explorer ~loix
= . (€] B I1/coverage/Graph Coveraze £]-
JUnit?} MokitoE o)-&3st] F+a3ic). IMemorize= =
Graph Coverage Web Application |
= T HIAlo] o}y] =X Z o a}oE Graph Informati
= EH ‘14 7}-’_‘ o1 -/] =] 7] ‘_‘il H —i’ ]"‘]’i FEE T o aren | CLeBs e B 2 T rvrg?cs Seg:v"(‘?a:vﬂbne more  |Enter fnal wodee be\uw (ca be more than
E 3 1% beld d Put e: ?ge g one line - :zan{uqe) g‘he'ﬁxt‘ Dﬁo; be\om«bs E"\WWDW,
8]—-/:1 01_7] tﬂ-/\] o i U}_EO:IZ:] o Uﬂé‘]—q— O]Fﬂ ﬁﬂ bgseé:cegseiea:u?uas]o nodes, separated the first node in the left box wil be the
— B z o
- B4 —
olae gojot dof, dadTE & Adsa & -
Test Requirements: | Nodes Edae-Pair Sirple Paths Prime Paths
o) =7 1 =L =7 Test Paths: |_Node Cov | __ EdgeCoverage | Edget
Miﬂi, a9 33} o] of 9ok sk Lﬁ%ﬂr 1] S f e
4 test paths are needed for Prime Path Covevage Node ~ dNode
EH 5] ?:]’_7] 7] %_% y_oq *zr_]—_’_ 9}]\]—;]_ O] l‘:_—__ Z]'H]’ ﬂ restpats g;stcﬁyeuu.yememsma(aremuyea by test paths B
- : 1124561 [[1.2455] 5 -
[1.3.4,56] [[1.3.456]
o X 2
o= 2HIs A Aok e s
Mest Paths TZS( Requirements that are toured by test paths with
[1,2,4,5,6] [None
S01.iml = (- [O]X] [1,3,4,58] [None.
File Edit Lesson Help [\246] Ncne
New = Open [ % Add card & x &5 Add category . Find © Leam L]

5 Category ree  Category |3 Al

JE' 4. Cnter|a01| [[fms E|AE

o}i

E ME =75

Y 4ol BEo] H2E oY v
CFGY| oI AE% AFesis, agn 4

- WS E dHshal Yk criterias S
SRS U3 HAE ARE YryET HiE mETE

@ oy e7Pm
emmnuw

Al WZWW' - -
3 m:;::: @m;;::n HlZ2 o] ARE AYPAr7]|= 7|52 dth

18! 3. JMemorize

eprodation
nuster

33 BlZ2E ZE=E 93} Mokito &&
o TR IR 1257 H“] FHRE ofFolH lon, MokitoE Eclipsedl] #|7] A& F7}$+% Eclipse
Fehzel 3071 AFe} waest FAHNH 764 JUnitsh $7 MokitoS AHS-SHTE Mokito=
= ol W T’H HAE 848 783% o Ananz, g2E 28e 185 =
olth. Al b wETe] B oW w9 Bl
3.2 “ME SES A% H2E 44 Eo] Bo g B0l A HAE FEE A3
S “E TE sle] glaEY) AgsE THsE Yool
%h el 2o W el B \ockza|Qgag o gA BEEEA 17 57}
= ZE 2% ootk

0 N

H| 2 E criteria7}2-t] 570 9] criteriaZ 283}tk @Test
] ) REHl 57He] = Aesian public void card_setLearnedAmount_PP_13456()
All-Use, Prime Path, Branch coverage, Edge { testCard=new Card("Front","Back");
Category mockedCategory=mock(Category.class);
Pair, Prime Path with sidetrip 5¢] ZAE°|t testCard.m_category=mockedCategory;
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[% Package Explorer |gu JUnit 53 =0

Finished after 0,75 seconds =
R R N
Runs: 18/18 | Errars: 0 A Failures: 1

Bl g jmemarize,core, PP _CardTest [Runner: JUnit 4] (=]
----- el card_clone_PP_14 (0,047 )
E card_clone_PP eption {0,
----- =] card_setSides1_PP_1 (0,000 =)
----- tE] card_setSides?_PP_13456 (0,437 =)
----- tE] card_setSides?_PP_1346 (0,000 5}
----- tE] card_setSides?_PP_12 (0,000 5)
----- tE] card_getLeamed&mount_PP_12 (0,016 5)
----- 2] card_getLeamed&mount_PP_13 (0,000 5}
----- te] card_setlLeamedAmount_PP_12456 (0,000 5}
----- el card_setlLeamedAmount_PP_13456 (0,000 s}
----- tE] card_setlLeamnedamount_PP_1246 (0,000 s}
----- tE] card_setlLeamedamount_PP_1346 (0,000 s}
----- 2E] card_incrementLearnedAmount_PP_1 (0,052 5 —
----- g5 card_resetlearmedamount_PP_1 (0,000 )
----- tE] card_getFrontSide PP _1 (0,000 s}
----- 4] card_qetBackSide_PP_1 (0,000 5 | _I;I
»

4
= Failure Trace =

I0java lang, AssertionError: card_clone_pp_1234 : exceptio
= atjmemarize,core, PP_CardTest card_clone _PP_1234_e
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@Test

public void card_getBackSide_PP_1()}{

Card testCard=new Card("Front","Back");
assertEquals(testCard.m_backSide, testCard.getBackSide();
}

(a)

@Test

public void card_setLearnedAmount_PP_1346(){
testCard=new Card("Front","Back");

Category mockedCategory=mock(Category.class);
testCard.m_category=null;
testCard.setLearnedAmount(false, 100);
verify(mockedCategory,never()).fireCardEvent(mockedCateg
ory.DECK EVENT, testCard, testCard.getCategory(),
testCard.m level);
assertEquals(100,testCard.m_backHitsCorrect);

}

(b)
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