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1.1 HIAE 39 (1/2)

v HIAEE Or2fit 201 3L

- IEEE
- 0= 71 MX 2R

- Institute of Electrical and Electronics Engineers

< IEEI

Advancing Technolog

- Cem Kaner

- Testing Computer Software XXt

- Lessons Learned in Software Testing XXt
- Professor of Software Engineering at

Florida Institute of Technology

- Director of Florida Tech’s Center for

Software Testing Education & Research

| ADEY0 HAS JIEls Zaet AH Zilke X0I(E, H)S

~

AE0t JIsE It E2M0F™0ICE

- “Software testing is the process of analyzing a software item to
detect the differences between existing and required conditions
(that is, bugs) and to evaluate the features of the software item.” "

for Humanity N )
- Glenford ). Myers | HAYE HIME 3| 200 TRIYS AMOHs TZHA0ILL
- The Art of Software Testing X1X} .. . . .
CABEZ A9 A9 CEO - Testing is the process of executing a program with the intent of’
=== o ” 2)
- I~ Aol HRIT0T} [HE fncing ermor
_1BM AJABIGIZIAO] MOl - -H2EY 0HIE MSCE #2Y
\\. \\\\\

- AIEYN HAES O[OHZHXISNH HIAE L& HIE F= At

20| SE0 &%t YHE WS0H= TALLFEOITE
- ‘Software testing is an investigation conducted to provide
stakeholders with information about the quality of the product or

service under test.” 3

N

1) 1059-1993 - IEEE Guide for Software Verification and Validation Plan
2) Glenford. J. Myers. The Art of Software Testing. 1979
3) Cem Kaner. Quality Assurance Institute Worldwide Annual Software Testing Conference. 2006
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1.1 HIAE 39 (2/2)

v' Dave Gelperinil William C. Hetzel2 1988H0{l 2ZEYI0] HIAR0| CiSat 22 HH % SHE MHEC0] Folot
KsUkY

HIAES| HAt
L#HZ X AEl Z10] 12| o AEL ZHBH = S SIE0Z OJAl
( - 1556) - HIABQH OHZA #E0] 8l HAEE 22 HHE 5= Es2= 214
y y
&3 X - 2OEQ0IE AANYE HEAIFI=EXIE HHF D EE
(1957 ~1978) - HABW OHZE F1E0H| A2
y y
el X2 _OIAE ¥= AS SER Y
(1979 ~ 1982)
y y
3ot X ATIEQ|(H AHH=T| =0} = St M= YTt ZAS EXTt
(1983 - 187) - 2DEQ0 33T S0l IS0 gt EIHE MZE0tl S2E 58
y y
O:Iltcl:!- Ilg)t o . . = = [ S oIX ZASI=2 di =] Je]
- 2T EQH2 BMl(specification)E EtEPHH= AS &S0, ZBIS A0 Ml
(1988 ~ 2000)
v v

1) Dave Gelperin; William C. Hetzel. The Growth of Software Testing. 1988
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1.3 HIAE @4 (1/2)

v B2 2EES HZ ATIZ 88 )| 2 X L0 SQELICE

v 24 AT HIEO0I OFIHM 21 HI| & OLXIS, 8ol 28 2 XI=0l 22T 8= 3N MERULL
v 2TEQNHE & ZH S 2= 829 HAEOIX| %2 44 AES0| UL

v 0l ES2 LUS0 B2 HIBS el X S0id 2F)H & =k JsLULL

£
1) https://pixabay.com
2) http://www.imbc.com/broad/tv/drama/whitepower/news/1547088_19902.html

UnitTest -6/138- I’Igpi‘loo



1.3 HIAE E@Rd (2/2)

v ATEQ0IL SHIZH SO = F LIS SHDH 2 4 ASLILL (3, A2 HIZUA /01K, 84, A
v EHDH 24US [ 01 0HZOD| 00 S0t HISS HIAES S0t AR ORS0) Dt HISECH 30, o I
2EA OHZIOEK| ROPALE BT EIHSP 39T US 4 UBLIC

v 2t HAEE S0 20 2 S2ES R0 EXI0iE IS H&0td, SAU M=[EE =00k =rLILCE
315 2 } AIZt i } b } B T Y }
| QAL ST HI0| LAY 4 YO, MOl [ B0t IS 4 US
OHIgHHIRl ER)
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14 HAE = (1/6]
v BIAEE 3 HE X0HE S HES WD 218 88 JHL USUCE Y
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.|

HIZLA 54

E+AH X E-"AEJ
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1) Lisa Crispin; Janet Gregory. Agile Testing: A Practical Guide For Testers and Agile Teams. 2009
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14 HIAE =X (6/6)

v OIXHY HIAS METE HI3 2|AERE 28 & o USLILL

e

20l
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20t= A28 SZO| HHE IS Z0H D R=Jk O ERPE A2 Sl=Jk HIAZED 0218 A0l JIEE =

dEE HG0D| Holl AZXHHH w1 T=EERIS B0 2000k A5 2TE/JNIF HBH S5
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U=k
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& JHK1 =k
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1.5 HAE EF

(1/5]

v HAE QT

= HAEOS] 20| S0OHE MZE0H] HEXIZE Il 2L

- MUSHEAE HOIAE W2 £FO| MU

o=

e MAH
o= OO

OFHLE AIABIS R E H

= HE RTO HIAE HO|AE SO AIAH BAN Tt YHE MSRLILCH

UnitTest

O="]eHH HIAE ZoXt HAE XY fM/4&Z HlA3
0lAIEQI DB/NW/AIAR 22Xt HAE Jl=Xt ==l S
HAE 1712 Bt (U5 T2 HIZLIA EATHARR
HAE RIS FEX O o1t
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10 HAE T (2/%)
v B HIAE FIWY
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» HHEZ WRJIHAEE £U0t, 0l0 = LIS M2 OHEE ¢ JASULE
= HAE SH, HAE HIOIAAD, HAE Y, 2 HAL = IR 29 £5, HAE £ ZFH(XA) Sit 22 ¢=E2 4
220 EXN| SEH TIEH ™MOJE| 1] MHEE|H0F BFLILCE
Cro| HAE QX =0| G| IS HIAR, T2 IMMHIF £0H= “white-box” HIAE

_____________________________ ,

] S TUE [IAE | [ME] AARIS 2A0H= SHI0H DHOH 0 XHS 2. ABOIL E210/H 52 S0

: = | JIEF I AR ATRI0| O FEHES 20K J|s 2HO HAY

S0t JAE Myl FLEEI SR MEHQ! HIZV AEH[staged AEH] OIM ZEHE 2t0] AT |
- OIF{II0| A SIH| SOf 2E HIE MA, YWE HY0| 20| 2HHE
LAR HAE H AARINIM SAE|= [HUTE Q30| S M2 AX| L AR
== HIASD 22 AFSXH RN HARE TotsE
ol HAE AAEI0] QAR UH AELIU=XE HA.
=T “OHILHIE HIAE I} 485D T &
[ ————— L)
1 1 o =L 7+
. ol aAe | OFESI0f 231t 20
{ WERHEE  oag gag
e e e e e e e e e e o o 1
JHE S|
1) test basis. QTPARLZ LHEOI] A= EE FM. HAE HO|A=E HAE HIOINAE EE B RILCEH
FMIE @F A %K*xu Oil o[l £dE £ JALH, i HIAE HIOIANAE SZ&(frozen) HIAE HIOIXN AL RE.
2) i HHIQ LE0tE HIAE EU1I O|[[BtLE,
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1.5 HAE &+ (3/9)

v HAE RY
- HAEOK: 25 % B 543

X0 1, 2TEQ] ANARE 2S0l= 229 HAE &= UL
= JH| JIs HIAE(Functional Test), HlJ|s HAE(Non-functional Test)2 =

2TE0 SE

pIELHI ISTIER (S3T2Y A8H WNEITS O =Y 0lAlN
J|sNaE R 3=y SERREE Mag pJ L SN =R
p[SE L Q98 NU28A B pJE=R DAN THALRA MIIHsA
JISEHEA J|oige 28 Zeo18 EHTEI 2o CHHIHS A
NBIIREET || v=Itsy AHOLA ARIISA
Jls HAE i%gfmmwl B JUZDIPS
HIJ|S BIAE HaN
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1.5 HAE &+ (4/9)

v ds/520t HAE
» M5 HAE(performance testing)2 EX 20 MEHOIM AARIOILE ME A|AEI0] L0OHLE Ee| HI=K0t=X] AU
- SxM(scalability), AM2M(reliability), X A0 ISt E2AT =X JisEHLLCH

» 20t HAE(load testing)2 &9 HIOIELF CHrOl AM2XIQF 22 EX 20N JIs2 HUE £3ot=X] MAESLLCH
- XM (scalability)dt 2= HAEQLILCE
- W7 HIAE (endurance testing) Ol2tE &

v OFN 1(stability) HAS
n OIXTH A Q= J|12t S0 22 WM XB/MOZ J|s

£0Hload) HIﬁ%OIE}IlE BfLIC

r|J|0
o%
=,
rir
2
i
0z
oY
IR
C
o

v At8d(usability) HIAH
» ALSXF QIEHHI0IAIE AZ0EI| &1 Ol0HOH) | M2XIE HARLILE
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1.5 HAE &+ (5/9)

v HOIM fAE
= QIE HAXIN QI A\|AE MNEE LHOI= HIOIH LDV LHPH AXE MARLILE

v =A% & X%t
= A9I9| XIF0 Oiet SW M8HE HAT UL
= HER AL E8 2Z0MET NAROl JIsE MUE +¥ot=XIE EZULL

v' JIE} HAE
» [ (destructive) HAE
- NAHRIO] ATNNE Q0 AIARIC AIHE SEAIIE HAESE OIRLILCE.

» B8N (exploratory) HAE
- HAHO JHQIXOI XtRQ MAUS LRt HAHS R¥Eoz TZNMEE E(f A £UEE &0 X S=ILLC
HAE &3 XA HAE 4H, HAE &% HAE Zi 0fMS DEQ
- HAHE HAEE 4£3UOt= SOH| Z2Y i 8 B
- B3 8tA HAY JHOoZL EHLIC
- e T2 HAS EX™ HAHWM EF HAE JIEHN ME2E & %= HAE F
- M2 HAE JIB0IL HAE 5, HEJF OtL2H, HAHS 2IX[&Ol &
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2.6 B XIAH0= )= & HIAZEY 54
2.7 HAEQ K1

2.8 Test-Driven Development(TDD)

-19/138 - I‘Igrlji‘loo



2.1 HHAEQI =81 (1/2]

v TF 20H= ZZ{Q DX, 8, JFS0il 20HM ZOHXIH, ARE0] A4S0t HHE 1] BEE Uels S42 X
LICk 01248t Z%| EQt= 20 WSS S0 S & - USLLCL
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- XY QD

. S0 O 20
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2.1 HAE2} =% (2/2)
v EIAEQHZRD o ZAMH 52

HAE EHIEZNA] ST

o 1 HIAEQH CIHZE S Al SICH CIHZ XI0| O Z0HH BIAEE 199 SX0| giCk
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h y y L S a EET
1 HAE SH2 ADEQ0) SABHI= RS HKZE HOIC
y V.
2 B HAEQ 282 ATEY0J SXOIK| ¥S8 HOiFE 20ICk
\ y
| o HAEQ| 22 ({[Yt HS STOH= JHH0] OFLI2L ATEY0I0] YHAE S0/= Z0|Ck 1 HAEE Sot
S QIS EFIIOH Zte ONT SXIOHK o= ATERO0ICE ol 27|
y Yy
| o HIAES CH ZS0j LSt JHE0] OFLICE EIAEE 4W0H=0 B2 &S S0|X| %2 A0l HIAE 2g10]
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2.2 HAEQ} =3 (1/3)

v 12
= HIZLA 2L WS MAXL THO MEIH WS 22X BIZUA BA0 FH &4 M2IHE ot BF DZMEQ| “H| XL
A7 Z( U= AESRULHL

= HAHE U401 QPARKL HIXE 0120 Wil 159 QTFAZE HAEES S0 HHOITE T 0k BfLICH
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2.2 HHAEQ =& (2/3)
v HE

» JCEOCE

= - — 1

= E0IMO ME
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2.2 HAEQ} =% (3/3)
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2.3 HAEQI T HIA (2/3)

v MM CMMI/E RS JHE D= Agile/XP I P&
= ZFEHHEE JIs )i 2 SEN 8 HIAHSH Ao +U8E= 2HN HASS TIRALITH
= Agile/XP HHUHME Test-Driven Z210| I RHES ASLILE
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2.3 HAEQI = HIA (3/3)

v APNQI HIAE HIt

UnitTest

QTN 24

QA ENA ]

A BAE e 4 HIAE F2, BIAE HEM, HAE HIE ] =HEA

> e HIAE HX HAE ALZIQ, HAE H0IA, HIAE HOIE, HIAE A38E |
a e

1 basaw

al HAE 21] HIAE 4% Zit ] St

A brezm =y 2ot 2l ]

o zwuese A% £

o amess

> HAE B8 HIAE ®IHY, HIAE 8 1M ] SoHE

-27/138 -

HAE #Xh= 24 T2HEQ)

1 2/l S

ZTEE 2RI AUCH,

HAE 3 &=2 HUl

HAE St H2 S-0 Chet

TdE.

Nnamoo
Ori



2.4 HAEQ} 017191A (1/3)
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2.4 HAEQ} 017191A (2/3)

v £ It H9IE HIZUA XS AH0HOF BLIC
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T2 M2 > AEIE]
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HEHE 2EHE -~
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T
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Frameworkc 2 & --7 N OE|I|F|= =
HEHENM Dependency®2 | 00 _o---=---=7T ) FELEI= dependency=E

\
IR S, 2t HEHEE P ®>CV>_ o . ySONED)
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[ELE— \
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gEHE \ gEHE
Dependencyi= M2 24101l CHPt dependency 2 : ANPE S
HEJEl -~ RELIEL CHIQ KIS Bl AEHER EROI0] >
AEJEIZE, AEIE] - T2AIA (S| TRHER T2 BaI0H]
dependency= 7t 3802 M8 Jis.
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2.4 HAEQ} 017191A (3/3)

v 9

=

UnitTest

=M 79l2 S0 AETHE BARIICL

Ot O ZLUHIE SO HAE 018 SERLIC

[ —

s
[

(:%__

s 5]
gdEHE dEEE
public class SomeProcessComponent = """ |
; O|=EM ZF9| ! I
implements SomeProcessInterface { ]|I': c5,;-| 2] | :
S TIE 1 O|=A| XO =

private SomeEntitylnterface someEntityComponent; <> ---------------------------- I3 AES T el =S :'
I (Spring) "y
| .,

S

| N |
|
A : l
I
! 1
p——
o AE |
mEgAEHE | S A |
o HIAE 3012 I ° !
| (Framework) :
: 1
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2.5 HAEQ} Jia&3 (1/0)

v ADEY0Q 7200 Dt IHEAEQ A28 BFRLILL
v/ ELHu SARHZA QML SANHEE OE & S0l RASLULC

ZIAXHOHLXE) I QEHOF] TOMAl 22 (A1) & U=
[Zi] S92 7Y hao] 7200 Mt Sk

T u;{

: H!ll!“

£H : http://www.incheonbridge.com/Data/ADMIN_GALLERY/SIZ9Z _|.gif
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2.5 HIAEQ} JH2&3 (2/5)

v N S| S8 810l HAES +YE o+ U= AFS A=RLILCL
AEE SURLIL
v HAE, JTHE 4E HiE, AATE &2 S A0 B2 T8 MSELL

v N 220 CHgt S|

UnitTest

Test Bed
Test Component Continuous
Framework Management Integration Test
Architecture
xUnit Maven ] Hudson
Test Double ] Maven Plugins ] Build Script
Test Stub ] Nexus Feedback . Test
Scripts/Sources
Coding/ , , Build/ Test
Testing Test [Rep! |Qat|on] Release Metrics
Automation
| | :
Continuous
Configuration Requirement Deli
elivery
Management Management
Regression
SVN/CVS/Github ] Bugzilla Test
Eclipse Plugins ] Trac Build/Deploy
Mylyn ’ Mylyn Automation
-32/138 -
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2.5 HAEQ} Ji2&3 (3/0)

v N BH0| 2 o
v 2 JHLKIQ| HIAE 2

O O

YU
Al FANER] HAIO! E/00F BHLICE,
v EY S0 BRELSANUELE) BT HIOHH, N M4y

23 439 H0| 0l AL

Al

SIHLICE

Feedback
' SW Architecture i i Test Area ! ' SUT Architecture
i I i Iterialftive
: : i Va]icilétion
v X Vi e
i ! Test Environment Sevel [ Test Tools ] i i q
! . i evelopment o ystem
| Production " 7| Environment [ Automation Tools ] | Under
: System : Tool ] Test
i i Production ools [ Execution Tools ] E i €
{ \ ! Environment 1 i \
: A : ¥
E Execution Area i :
Describe

UnitTest
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2.5 HAEQ} Ji2&3 (4/5)

v' JUnit, EasyMock, Mockito, Unitils, DBUnit S2 ZHAE DYYYIE ASEILILE
v O|Ed HHIE 0HE0P| 2I0H MavenS AHSEILILCE

v OIEd TS AIR0iM F AARIE HAEDD| 0[0H:S A AHIBILILCE.

v Q| CIHHIOIAE HIAEDH | 0i 222iMI(mock)E AFSELIL

HAE 22
(RS2 L) g P

AL A A8 Mock

Jia a9l mo|

T o
e |
9
CHOIEIAE HIAE [HAt =
3c Aoy HIXUA 2% A R
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25 HAEQ} g

3 (5/0)

v DB HAESE T30 | |40l HIAEE DB = HI0IES

v IEXIEDI2] HAE DB 23 22E

v XISH2H|
v/ SELECT H

AES

AEE 01| |01 HAE H

IHEXHEIAE)

HAE 3E

= dYEULCL

E0t SHAS SXI”LULE (Sandbox)

A

A4

UnitTest

HAE et

OtJ1 40iM= INSERT HIAE 201 HIAE GIOIES AHIBLLCE
ZJILI0IHE SJ&LLCE

JHEXHEIAE] B

HAE 0 <

JHEXHHIAH)OH: 22lE DB A

(DB Sandbox)
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26 Elg XINOL= J1& SA HAEQ 25

SMS HAE ZE JH(TDD)E S01A T2 1M XHAIQ| ACE & MHOIEES S HALILL

<
al

Cro| HIAELS B JHHLF HAC NGO XS Ho| EX2 HEY
ATHE HAELS ZPALF HAC 210 AT KBS HAESOZMN HYE
o 4 Q= HIEO| MR MHE Z0| 0f =
- YHOZ xUnit HYO| HAE IS0 £32 S0
- LI EES 20 B MANS SO00HH J12H WS (Technical
e | Debt!)E FAote
S | - D2TPM HAE, MUK SA HAE F= )2 3M AT Y
T =
o m
of o
J|

d5 & F0HHAT
HOHHIAS

A HAY
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2.7 HAEQ W1

v HIAE(Test)

= =2 OIOHZHXIS0IAH HAE U ME Ei= MUIAS SR P HE WE0h= ZAFEE 0L
= QFE LAOH| |ot YEE THRULLL

odHd= =2d"

= QA SHMU Vs HE WSSO0l Yt BEe

= ML [l O-I

= QFE ATDEYN NS JIs BHEdE HdERULL

oo= O

0

dEZUL

v' HI(Debug)
» HRH 21Ol F&H0ILE =L
= O|0] 2HE QT A0S TIH

I
ro
HO
1'11
=
K

£ HOt= Ir8s 90Ut
bl +30t= B E A0IoD| T UL

0
v HAE vs K1
= [HCHeQl XS0l ZH HIAE NZHY B2 #28 UHZE Oh=0l 228U
= MO0 HIAEE sdB, UHZE 8% @F +ZA2UE B=E + JsUT
= (il 2 Jrstt A= 22 20 LR HIAED 010] I

1>
30
i
C
L
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2.8 Test-Driven Development (TDD) (1/3)

v TDDQ F9

- HAE ACE B AA0H], 1 HAEES Sillots AHACES BHMOR BS0] J1BMY SELE S AoH: I 2SS X)
A _HE o

v TDDS SH

- IS0H 2T IS - 2 HEXY

v TDDY JI&
= OHKHE JHE A = OHLEQl XPO & 4] S Otk ILLCEH

v TDDZ| 2IX|
= JHETDL HS2E +%0t= HIAE YLILL

v TDDY %]
= QX XS0t HAEJ2IE BRI M=22 ZEE HI-ULL
= SEE HAHUL.
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2.8 Test-Driven Development (TDD) (2/3)

v TDDQ| XIBHHbA]
= EF(Ask) : HIAE XdS S0i AA-0 2ERUL. (HAE £8Z21= 21)
» SE(Respond) : HAEE %IHOP— AdEE I 220 ERULL (HIAE 43)
» HH(Refine) : OFOILIHE SEI0HD, EE QP A2 WHOHL, T8 A2 0| 0iM HES FMBULL ZIHME)
 HEE( H

Repeat) : LI EES %0H LHotE Hl% ZIRARLICE

| B |

=
v . xAgot EEEE;FE
HIZE HIAED} AE A = ot =
(Tt AloR= 1 > Ty T HACoEE Ac ma
HAE Eilt AlHOH=

HIAEJL &1

1 ] 20 namoo
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2.8 Test-Driven Development (TDD) (3/3)

v HIAE JEE HX &40k, 1 HAES Sii0t= dMIES BHNCOE R0t S8EE A4 MMl HE &
B E XYL

T3HL = A0IS - A ASTHOHELRY 20| AP AR
« HIAEZ JHKI= OIEHO0IA Xk
o =S
= ac BHIAE o = =
= . =E - IMEZS FAE J|EHHUS A0 DISH E,
HIAE J18F I AOI2
A S T - 21 A2t [IHZ0| ZRgIS
== = = o EHO| AtO4 St SpAIZE
(Red) (Green) (Refactor) IE_J'; ;;8}: aa ;;Uf 1|7t 2t
\_ ® = - - S ||_ —|E
/N -
Il A : ,/"
s o 1 oL SN AN
N\ SYCIX %2 H )l
. - < —_l
0l 3712 Z0l= 0|
SRS Z0I= o2l
47
e « JHSOHOH ] BT DRSOt HIZS AIMRIO
2 DIS0f ¢
« AT 761 J150) 719 ARI0| S
- > A2t
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3.1 HAHAE L0
3.2 HYHAE 54
3.3 HYHAE HRH
3.4 JUnit IR

3.5 Main HI£E HAE
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3.1 SSIHIAE 2JH (1/5)

v HIAE JisBt AA0 ATEQAN AR E, 2Kl S)Jt ATt 2 SA0H=X S0 YARILICE
v/ OHLIQ] E9i= N B JRRXDH MY S FLICE.

v E Ol JksE 2t Ptk = 29| JE YI®S JEXIA UL

v & HAE Y2 white-box HIAEOI1, (2] & AXJH U= RE FEE HAE BULL

input output
Unit

White-box test
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3.1 SSIHIAE 2 JH (2/5)

v IHEXEDE 2210 2498t 23S HIAE &L
v HRIHAEE XISHOE +HOHOF BILICE XISHQ! HAEE A0IM =128 A0 1T RLICH

v OtLI| 22{E HIAEOD| {401 B2 HAEIE)F AL T RILLC

v AEIHEE HIAH)JHUINIM JISEeIZ HIAES 018 ZHl A& & Y28 HAE Ol= SENJHE UL

UnitTest

S Tim
i
1B

\

ul

v

At

A 25
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\
\
N
\
\
\
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3.1 SHHIAE 21 (3/0)
v HOIHAELE JNUK EIAE’ S2 K HIAE 2t OHH, S5 2N

2210] 20| XIS BIAEOH: SHAIS o|0[SHLILE
v HHE TAE HTEE/IZ2IH0MM FHJ} 0K JHE M0 HACE X% S&OH= HAEE oNIUCH

v HAE 21 & 452 S0l 33/l HRS THRLIC

o
rr
J&
S
0%

MEHOIA B S QM HUE F

S HAE 2|5 7|2 Y

1| M (arrange) HIAEL X152t OHOE PHCL.
+ J

Ciol HIAE 3=

HAEE 1 XHIZ 25010k SHLL. B HIAE 3=

HAS OF (act)
7
2T 2 (assert) HIAELS SAI0] A%0H| A0k STt
Cjot CIQHIAE D219 S
A2
JUnit @S"’f'\OCK
ﬂnunlt ,//
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3.1 SSIHIAE 2 JH (4/5)

v HAHAES HAE |9 3 OtLi2tHL S 22| 239 OtLitd 2140}
H BE o U= ZHEHTHBRO0I2H= 2140] ERELICE

v 50|, ZHAES S N2 XrSPH= JHEXHHH| BtEAl 2 QELICE

v & PP HHAE JEE T EME 28+ USLILL

rir

AHD, H2 U8z HI L2 AE& =

(" \

A JISHZEEDE 2N F2 HAE HHIXIE UE £ US
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3.1 SSIHIAE 2 JH (5/5)

v HRIHAE JE E0tOtU2h HAE 2F2 BN DEQF 201 RXI0HOk OFal, 2r2I0H0k & Ty &ILICE.
v HRIHAEE S01M OHE AE0| 2HE =8 Ol0N 2= A0k BILICE.

v HAEJI HHIEX| SLCt AIE TS 4 QA 21000 OWZ2IAH01d #HE Al AE RS SXE & USLILL
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nE
MIH
2
Ot

Sg 23S

SHAF HO| SIAL H|C
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sCM | JIs HIAE

A

\/\EE uc

St 2l = Ot

(Oll. 23501
(JTJ%EHﬂle . CHOIEIAE .
S HAE . < Jls HIAE .
AEHA HIAE) S4 Scl= Ot AEHA HAE
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1 20 namoo
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3.2 HHHIAE9 =5 (1/2)

v AZE00 SXIJ M0 &I 0] 201 CHEt IEMS Hi=H| MERCZM INEXH= EXIEO0I O HXII| HHl =X
2+ USULL

[ Mze s }

w3 v HY HAEE EF 23 (Quality Assurance)2| BF &H
R v i Z01 ADEYO0] HOt U= HIIH ZTHOLK| A4S I HIAE 4%
\ HE 5 v Jls HAHE JH20| B4 ATEQ0E MO J|s HAEES 43y
" hcyy - 02 ZF2 LEM2 IHR JHXIIt AUXIE,
— T

\ \ . 42 SH wAHTOZ 7 I EXE
E . I ANE Y0) AHSS HEROH0F T
{ S ]

\

VORI 20 &l IEwS fE 4 = HAEI 2QY
« JHEX} HIAE / HRAHIAE

e SH0| =R
JIE &2 SRSl e A QI HIS
QT =o| $1
DE A MH P HLOHS WACR SHH(Y 2 | | HBNQ! MH = BRI RECE M2kd = e ee 22
ow-level =
Z10ta] 2T O |’IME BHE)| Hd2 18t St 49| PAE A2F0= AY e $10
ol HAE $15
JEF M =T SOt EX ot M JE= jput
stsi0l IOk SIS Aol dsmoz o || co | SHEE BN AZE IS serass bz
EOZI L.l'OPP [I-IZ] IDI’ EIH—I jl%E Il"dOI'EE LD'E _IX_I —I JAEH HAE $50
[ | Oo
SHE HHgL olE 0|z $100+
ngE ég&l OI-JIE,'I-LOJ géag Hé'xl_'l *&t1] . B. Littlewood, ed., Software Reliability: Achievement and Assessment

(Henley-on-Thames, England: Alfred Waller, Ltd., Nov. 1987)
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3.2 SHHIAES 55 (2/2)

v HI2ZE 2FEXI(Harness)2M, 2ZEYHE QX0 E I RILICE

v 2ATAE HEOE Q10 J1E SWILTHXIE HIAE PHIEXIT IHE! «ENJH ELICE

v/ CHA| Q8D SENDHEIE S HIAE JES BRI

v BZBHIAE JE8 J|HO= 010 WU HAES CTHA YRLICEH (A-MBIAE)

f 4
v H'zi g;’éz: S o }—» EIQIEIAE 2i0t

k-
>
kU
In
re
o

&
a ( HAE 2t Xl
v NLXDLEY 2oz - AE 8210 X1
l -<l---- Pl | =S HIg }—’ HAE K=} -
\‘ K \.
JIE sw N p
SHH HIAES O 0IF HIAEE e
i Lk 5 2o|njet SEECS
K \
Test harness Broken v HIAE MM E K harness= dE J|8H FEHN|

test harness

el

v dE JIBE = HE0] JOHE0 Tt £
mold2 O 0l ZESEIt OtLH, TietM
IHOZ! SEH E
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3.3 29 HAE 2R24Y

v OlLIol ZE0 Lol S 212 gt S0H (ATl ZilE YoI0t], EHAS LA0K B2l WIS 4% 2L
v 21210| BENICHBIAE HOIAJ RMEI U0, 2 Fi= SHA O IEQ AMEHS 28H BUCL
v 2210| DES ABS HAES HY 2NN IIZ0 AAE SIS ZHH0H BHULE

B N e PoRe =y '
o> e P e M
. 2 P e e ey S
A o

-
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3.4 JUnit JiL (1/3]

v HAHAE THAYI(Unit)
= 19979, Erich Gamma® Kent BeckO| JHZ0FRSLILE
= Kent BeckOl SmalltalkE 90§ Jf&o THAKAT, SUNito] LERLILCH
» I AL ADEYUHEM SN0 Sz A8 = JUSULL
= |IBMQ ZJH 2t0IMA 1.0 HEUIM BHIEEIRACH, SourceForgelt &0t USLILE
» Java NN HHY HIAEQ| de facto standard? THYUYIZ HZH X2l &USLLCH

v O3
= OYUATE= P2ME (semi-complete) HELHIOINE QlOIZLILCEH
= HEJAOIHZ SR + U= WU It 88 +ZE HIULL

st
= HePt KRELEE B0 Bl 88 2T

1) De facto standard : AHAS HE, AAAO| HE. £, HISAXNQ HES Q0|8
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3.4 JUnit JiL (2/3)

v JUnit 3.x HEMHIM 4.x2 HRBAM = JiX| 2 Bt USLICH

v 3.x HEMHIME TestCase 2AE &SR0 HIAEH0IA SHAE ZH-S0HO0F BILICE.
v Naming 72101 3.x= ZO0HZ! IO T2k 7™ -> 4.xi= Annotation2 S0i XIFEH =+ JHsEILILCL

UnitTest

public class JUnit3Test extends TestCase {

private List emptylList;

// Sets up the test fixture.
public void setUp() {
emptyList = new ArrayList();
System.out.println("sutUp call");
}

// Tears down the test fixture.

public void tearDown() {
emptyList = null;
System.out.println("tearDown call");

public void testSomeBehavior() {
assertEquals("Empty List should have ©
elements”, 0, emptyList.size());
System.out.println("testSomeBehavior call");

-51/138 -

public class JUnit4Test {

private List emptylList;

// Sets up the test fixture.

@Before

public void setUp() {
emptyList = new ArrayList();
System.out.println("sutUp call");

}

// Tears down the test fixture.

@After

public void tearDown() {
emptyList = null;
System.out.println("tearDown call");

}

@Test

public void testSomeBehavior() {
assertEquals("Empty List should have ©
elements”, 0, emptyList.size());
System.out.println("testSomeBehavior call");

namoo
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3.4 JUnit JiL (3/3]

v’ Java 5 AnnotationE XIBLILCt
v TestCase S22 &SR0 PHIH= WIS OiABILICE
v Testéh= 2XI12 method 01§ AIZ{0HOF BHCH= XI2FS Of A BHLICE.
v 23 O bt HAY EMSELLCE
» @BeforeClass, @AfterClass, @Before, @After
v {2 HAEE XIELIC
» @Test(expected=NumberFormatException.class)
v NZHHBt HAEE XIKELILC
= @Test(timeout=1000)
v HIAE 2A J|158 NS&LL

= @lgnore(“this method isn’t working yet”)
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3.5 Main HHAZE HAE (1/3]

v HAE T HZED] 01FQ HAE L2 HEH BN AEUENQ?

public class Calculator {

public static int add(int numberl, int number2) {
return numberl + number2;

}

public static int subtract(int numberl, int number2) {
return numberl - number2;

}

public static int multiply(int numberl, int number2) {
return numberl * number2;

}

public static int divide(int numberl, int number2) {
return numberl / number2;

}
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3.5 Main HHAE HAE (2/3]

v HAE T30 HZED| 01MQ HAE S22 ZE=HES 0180101 HEXDE AT BHHE 20] XIFE HL S8k
1 UEX] HIOFRSLICE.

public class Calculator { public class CalculatorTest {
public static int add(int numberl, int number2) { public static void main(String[] args) {
return numberl + number2; System.out.println
} " Gid HZ " + (Calculator.add(1,2) == 3));
public static int subtract(int numberl, int number2) { System.out.println
return numberl - number2; (" 44 HZ " + (Calculator.subtract(3,2) == 1));
}
System.out.println
public static int multiply(int numberl, int number2) { (" 28 4% " + (Calculator.multiply(3,4) == 12));
return numberl * number2;
} System.out.println

(" Lked #Z " + (Calculator.divide(10,2) == 5));
public static int divide(int numberl, int number2) {
return numberl / number2; }

}

i Iy v ol namoo
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3.5 Main HHAE HAE (3/3]

v HIE dEJHHAE JEE TYEILICE

v’ Main HAEE ANE0HH D E HIAES 01| |40 E2 28 =S FIHHOF LICH

v HAE Z1E GUIZ 2I0k= 32, ER8 A8S O FJt 0li0F BfLICE

v HAE 218 HTML S40ILt HAESQ 22 B 11N F4OF JI150H] H2 R, )L 35S 010k RLILCE
v  HIAE OHJH 03 OE BIAEJ SA0IX] Bt

v [H2 A0l 242t HIAE JE& 010iob| tEsULE

1) A BE, M9 HE. F, HISMHQ BHES A0IY.
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3.6 SHIAE &y [1/8)

v JUnit HHAE 2aiA9 |2 XL
v OF SeiA0 0 JHQ HIAE HIAES 2R 4 USLILCE
v HAE 229 0|82 [HAE & 2eHA0IE+Test] 2 22 HEIZE HHOM= 20| SSLL
v @Before, @After H'cHIO[ME ALZ0iM HIAE N,

UnitTest

public class CalculatorTest { <—

@Beforellass
public static void setUpBeforeClass() throws Exception {

}

@AfterClass
public static void tearDownAfterClass() throws

}

@Before
public void setUp() throws Exception {

}

@After
public void tearDown() throws Exceptio

}

@Test
public void test() {
double result = Calculator.add(10, 50);

assertFquals(60, result, @);
}

N

= 5()//:}’5 =

S SRIS YOI 4 USLIC

XxxTest EAlOC2HH

testXXX HIAEJF & &

J
HAEE |8t AHE HHS 2

HE NANEE Soll HHAE 2001 4HC=Z

=1y
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3.6 HHHAE

& (2/8]

v Money 2tiAE HIAEUH= MoneyTest 22iAE ZHSEILICL
v H2AE Y HIAEE &P 2 3 MAE(assert)E 01801AM SRS ASHLILL
v HIAE HIAE0IM 23S M2 E(assert)E 0] ¥ M8 ¢ USLILCL

v/ JUnit & Zt HHIA

XS YT} HAE Sill, B2t YTl HAE AIHE LIERILICE

import static org.junit.Assert.asssertEgquals; |:g Package Expl
import java.util.Currency: Finished after 0.017 seconds
import java.util.Locale; %] o}
x| uu| %
import org.junit.Test; Runs: 1/1
HAEAOIA Zefja
C — — |
* Money Hl HIAE (Ched ZHIB FHOll TestE ER)
= Elvis
e o O|FIAE
public class MoneyTest { HHAE JE &AM HRHAE
Al il ot
i ) °
* Money MH2| add M4 S H A E<hr/> HAHAE
« B2 EDI0IZ &0 SN . £8 OEH0A 52 T O HI0 1M unit XI94)
= Exception
= o
. HAHAE HAE
iy =
/ (LAY QTHIOIM Q0| test E2)
public vold testfdd() throws Exception {
Money addend = new Money (5000} : // S5HH
addend.setCurrencyExchangable (new CurrencyExchangeImpl ()): // EFELE S
Money augend = new Money (20.05, Currency.getlInstance(Locale.US)); ff 20,05 5
Money sum = addend.add (augend); // SHEE + 20.05 2
assertEgquals (27055, sum.getAmount () .intValus()): ff 27,055 = ﬁg(assertion)
v ) ) i - - . . O———>
assertEgqnals (24, sum.getdmount (Currency.getInstance (Locale.US)) ..intValue ()); Sl 24 5 [HlﬁE (jUnit Il%)
UnitTest -57/138 -

B Errors:

0

e Hierarchy | il JUnit 22

-
e
e

B Failures:

¢ testAdd [Runner: JUnit 4] (0.001 s)
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3.6 SHHIAE &Y (3/8)

v HAE e ONZXDF 28gt 22])S SUT(System Under Test)chad BfLICH
v SUTIEIIE0H= OIE EEHE, Q182 A|IAH S8 DOC(Depended on Component)ctd 2LILCE

v H

UnitTest

AE HAHE JUnit, DBUnit, MockS 0424 JXI EIHBLICE

......................................... > E.”ﬁE )(\DI-%I-O.” %I\E *l

AHI

HIAE [
(System Under Test, SUT)
"M = _ co
""""" » HAE HMS Ao ATEHOF Ot dlad, &8 S8 SEXH AKX (fixture) 2t &
(Fixture)
HIAE QIE [
(Depended-on Component, DOC) ¢ > SUTE A%0P| Y0} BRS [2 HEHE ZUA HAEE S50/ pocet 2
<DOGC>> HgUH] <<SUT>> < ?:%UHZ} <<TestCase>>
CurrencyExchangable Money MoneyTest
<<Fixture>>
JUnit
= :)—((7)/ /:)’(3’ =
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3.6 SHIAE £y (4/8)

v  assert HIAEE AM0IM SUTSBEIE HSBILILE

v’ assertSame() 1} assertEquals()= CHEH SEOIE = F2J0HM AHS0H0F BHLILCE

v assertNull(), assertNotNull()2 A0 B0 249 nullHHEE HASEILILCL
v &3 AllIAl BAIY HIAXIE XIEE 4 UASLICL

assertTrue(boolean condition) Condition0| true® B HS d&. false=

assertEquals(Object expected, Object actual) expected ZHHI2t actual Z4H[I} equals LIH|O0IM0] 2J0H SZOHK| ™ &I

expected 241} actual 2101 = QIH|0M01 J0H SLOLX| T A,
(424 primitive 2401l CHOH overloading QIHI0IZ0] ZXH

expected ZHHIQt actual ZEH[IF HIZ UM MZ CHE 2HIE &E0H &
assertSame0fl A AINCH 2iX|2+1] OHH2HE equals HIulOIAM S & U

assertEquals(int expected, int actual)

assertSame(Object expected, Object actual)

=]

assertNull(Object object) objectJ} null0|H &2

9| 25 HIAE 0120l assertArrayEquals, assertFalse, assertNotNull, assertNotSame, assertThat HIAEJ U_SLILCE

Money =sum = addend.add(augend); // sHE + zo.05 &
int expectedvValue = 27055;
assertEquals ("M &A= " + expectedvValue + " O[AI9F, SIS " + sum.getZmount () .intValue ()} + "HLICH "@
expectedvValue, sum.gethmount () .intValue()): // 27,055 = \
expectedValue = 24;
assertBquals ("{&TS " + expectedValue + "0| 220 CHELICH 06— > = A AT TJ&
24, =zum.getAmount (Currency.getInstance (Locale.US) ) .intValue()) s // 24 = Feo = i
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3.6 SHHIAE &Y (5/8)

v HAE FH0IAT} SEHOE +UEUX(T, S At fail2! BLE HIAE dlll(failure)2til BILICE.
v HAE H0|A Fi= HAE 1Y 2% £ S HIQAZ 2101 £+H0| SEHE BLE Mll2i(error)2td BLIL
v JUnit2 HAE &I £i= 0l2] AFeS 2T EAIRLIC

v HIAE &IiLt 0l 25 XS YA CHA| £20H0F BILICH

UnitTest

[2 Package Explorer | f2 Hierarchy (g JUnit 23 4 e BB @ H-v =0
Finished after 0.021 seconds
Runs: 171 8 Errors: 0 . B Failures: 1

g testAdd [Runner: JUnit 4] (0.006 s)

— = =L
= Failure Trace _=

Jg java.lang.AssertionError: G 4+ZH2 27056 O|X|2t, ZIHZHS 270558 LIt expected: <27056> but was:<27055>
= at intro.MoneyTest testAdd(MoneyTest java:31)

[% Package Explorer [ T2 Hierarchy |gu JUnit 22 = o
Finished after 0.018 seconds [, <3 o r'g§| Q, E o
Runs: 171 B Errors: 1 B Failures: O

E,t_'—_| testAdd [Runner: JUnit 4] (0.004 s)

= Exi =
= Failure Trace =

“Ujava.lang.NullPointerException

= at intro.Money add(Money java:31)
= at intro.MoneyTest testAdd{MoneyTest java:29)

-60/138 -
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3.6 SHHIAE &Y (6/8)

v AAJEQHY HAE JEE E2lRULE 221E
v EdXOZE [HE {AXI0 Z+JOIXIZ, I |XI= St IiFIXIE RXI0H0F HIAE JEE 22|0H| EO0IRLICH

src EM OIAA0I, HIAE AEE test 20 OFA0fl 2 BILILCE

v 0IF E0{ intro 17 IXIS] Money.javag HAEU| A2t HIAE H0IAT intro INF1X| OFI0l MoneyTest.java I

=2 IR

[# Package Explorer 23 o Hierarchy | g Junit

=4 UnitTestGuide
[ src
f# intro
[J] CurrencyExchangable java
[3] CurrencyExchangelmpl java
[¥] Money java
5 test
2 intro
[3] MoneyTest java
=i IRE-System-tibrary fiavasE-1-67
=i, JUnit 4
= target

HAE e &4 JEQF HAHAE JE4O| B

UnitTest

= Properties for UnitTestGuide

type filter tex]

Resource

Builders

Coverage

Java Build Path
Java Code Style
Java Compiler

Java Editor
Javadoc Location
Project References
Refactoring History
Run/Debug Settings
Task Repository
Task Tags
Validation
WikiText

Java Build Path

[ Source |B Projects | =l Libraries | % Order and E:(port|

Source folders on build path:

2 UnitTestGuide/src
[ Output folder: UnitTestGuide/target/classes
¥ Included: (All)
45 Excluded: (None)
& Native library location: (None)
22 UnitTestGuide/test
[ Output folder: UnitTestGuide/target/test-classes
A Included: (All)
45 Excluded: (None)
& Native library location: (None)

Add Folder...

Remove

Allow output folders for source folders
Default cutput folder:

UnitTestGuide/bin

Browse. ..

-61/138 -
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3.6 SHIAE £ (7/8)

v QHYI0IM J1ECE HIHAE ZHH0DIECH=s AT 2O = AL
v B QY00 CHE HIAERE OHE QY 0MME D&Y & USLIC
v &, d(create) LIHYI0IM HAEE XY (retrieve) LIHH0IME TEINM HAE + USLILL

package com.namoo.xunit.junit;

public class IsSomeClassTest {

<SUT>>

SomeClass
@Test create()
public void testCreate() throws Exception { retrieve()
oo update()
someClass.create(); delete()

assert..(expected,someClass.retrieve());

UnitTest -62/1738 -
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3.6 SHHIAE &Y (8/8)

v/ OtLIS] RQIHYIOKIZ NI HIAEH|O0|A SeiA/RIH01401 LIEHSLICE.
v HIAE HIAEJ} 80| 20t 22, HAE StAZ Bol0t0 [Pt HIAES +%0= AT JFsBLILL
v 0l& £, MoneyAddTest, MoneyDelayAddTest 2122 22100 ZHIEILILE.

pubklic void testhdd wit

hSameCurrency ()

Money addend =

Money sum = addend.
assertEquals (9500,

new Money (5700) ;
Money augend = new Money(3800);

add [augend) ;
sum. getimount () .

throws Exception {

5 — =
=] oHHZ=
33 g

intValue())

UnitTest

Money L

T

12] getimount HAS HAE

BTest

public void! testGetAmount withZero() throws Exception {
Money money = new HMoney (0);
assertEgquals (0, money.getBAmount () .intValue()):

C« o0l D 2l CHEH EIAE

@Test
pubklic void! testGetAmount_withlWonZero(} throws Exception {
Money money = new Money (3000) »
assertEquals (3000, money.getiAmount () .intValue())

BTest

public void! testGethmount_withCurrency () throws Exception {
HMoney money = new Honey (40005 ;
money.2etCurrencyExchangable (new CurrencyExchangeImpl())

assertEquals (3, money.getimount (Currency.getInstance (Locale.US) ) .intValue () ),

-63/138 -
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3.7 ag&s dd

v’ http://www.eclipse.org/downloads/packages/release/Luna/SR2 -> 01282 22 E(luna HE)
v’ https://github.com/junit-team/junit4/wiki/Download-and-Install -> JUnit jar & CIiR2Z2E(4.12 HT)

UnitTest

Java Build Path
Java Code Style
Java Compiler
Java Editor
Javadoc Location
Project Facets
Project References
Run/Debug Settings
Task Repository
Task Tags
Walidation
WikiText

[@] Properties far JUnitd =] =
type filter taxt Java Build Path VRV Y
|» Resource
Builders ] Saurcel = Projects | B Libraries |0@ Order and F_‘(port|

JARs and class felders on the build path:

> =4 JRE System Library [JavaSE-1.8]

Add JARs
) Add External JARs..

ﬂ New Variable Classpath Entry = 22

Select variables to add to build path:

(= ECLIPSE_HOME - C:wUsersithj#Desktopeclipsed ) Extend..
[ JRE_LIB (deprecated) - C:#Program Fileswlavawjrel 8.0 73wlibwrtjar

(£ JRE_SRC (deprecated) - (empty) ‘E
QéJRE_SRCRDOT (deprecated) - (empty) | &
{2 JUNIT_HOME (deprecated) - C:#UsersithjwDesktopiteclipseWpluginsitorg

Edit...

Remaove

Migrate JAR File...

4

fd JUNIT_LIB_3 - D01 joon#11.Z 801 jJUnitdt MockitoE 023 T~ -
+

1 |

Configure Variables.

ok [ caneal

\

ok [ cancal

-
& Mew Variable Entry

f@] preferences (Filtered)

type filter text

a Java
4 Build Path
Classpath Vari

Classpath Variables =2 - -

A classpath variable can be added to a project’s class path. It can be used to
define the location of a JAR file that isn't part of the workspace. Non
medifiable classpath variables are set internally (for example, JRE_LIB, JRE_SRC,

and JRE_SRCROOQT depend on the JRE setting).
Defined classpath variables: 3

[C50) 2

Name: JUNIT_LIB_4|

@

@

Path:  nitdt MockitoS 0|23 THEIF2E - 7|=/junit-4.12ar |

File...

Folder... ]

OK

Cancel ]

-64/138 -

] m »

= EEHPSEHEME o mmedifabter—=: hitEeh
[ JRE_LTB (non medifiable, deprecated) - C:wProgram File)
(£ JRE_SRC (non modifiable, deprecated) - (mpty)
LZ?JRE_SRCRDOT (non medifiable, deprecated) - (empty)
Q‘gJUNlT_HOME (non medifiable, deprecated) - C:Wlsersi|
od JUNIT_LTB_3 - D#01 joon#11 ZH21#01 jUnit Tt Mockito
(=>M2_REPQ (non medifiable) - C:#Users¥hj.m2%reposit

4 T 3

ok ][ cancel
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3.8 &5 (1/2) - Calculator 2tHA A=A

v’ Calculator 22iAE Z0] &40 ZAILE

public class Calculator {
public int add(int numl, int num2) {
return numl + num2;

}

public int sub(int numl, int num2) {
return numl - num2;

}

public int mul(int numl, int num2) {
return numl * num2;

}

public int div(int numl, int num2) {
return numl / num2;

}

UnitTest -65/138 - I’lgpljoo



3.8 &% (2/2) - JUnitE A28t SHHIAE Ay

v JUnit ZYYYIE E0H Calculator 2eiAQ| 2| HAEE 21401 SAILCE

public class CalculatorTest {

// RY =0 // 20| &0l

@Test @Test

public void testAdd() { public void testMul() {
Calculator calculator = new Calculator(); Calculator calculator = new Calculator();
int result = calculator.add(10, 20); int result = calculator.mul(5, 8);
assertEquals (30, result); assertEquals (40, result);

} }

// 7l Q! }

@Test // USI| &l

public void testSub() { @Test

public void testDiv() {
Calculator calculator = new Calculator();

int result = calculator.sub(5, 1); Calculator calculator = new Calculator();
assertEquals (4, result); int result = calculator.div(100, 5);
} assertEquals (20, result);
}

UnitTest -66/138 - ngpl:]oo
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4.1

-67/138 -

g2 OloH

4.2 HIAE fixture 8%

4.3 RYE HAE

4.4 HIAE suite

4.5 JUnitParams library

4.6 HIWHHO| 23 Hamcrest
4.7 \igXt &l ds
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4.1 Sd= OI0H (1/2)

v Junittlid= HIAE £ Zit 4E 23 HAE S0| SHRLICEH
= assertEquals() — Ol g¥dt 2t 20| 22X X3
= assertTrue() — ZdF 240] true 21X X3
= assertFalse() — 21t 240 false 91X X3
= assertNull() — 21 240] null 21X X3
= assertNotNull() — 24t 20l not null 2IX| X3
= assertNotEquals() — 0l gtk Zat 240 THEX| X3
= assertArrayEquals() — Ollef it 20k BIZ0] 22X W3
= assertSame() — Gl& 24C 2iKIQ ZF 240 ZH||J 22X M3
= assertNotSame() — Glaf 242 2HHIQ Zlk 242 247t THEX] H3
= assertThat() — Hamcrest LibraryE AFEPtCE YEHXOI 2 XH0l= 8AXIEE 2 O $4J] Tt XIIHHE HAIZY & USLILL

nam
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OloH (2/2)

S0l HEES s MEAIL

public class AssertExample {

@Test
public void assertEqualsTest() {

int x = 5;
assertEquals ("4 #df &dl &0/ HIELILL ", 5 , x);
}

@Test
public void assertTrueTest() {

boolean isFlag = true;
assertTrue("H&' &0/ 'true'Jf OIHLILL ", isFlag);
}

@Test
public void assertNullTest() {

List<String> list

= null;
assertNull (" 2" 20/

'null'0/ OIELCL ", List);

UnitTest

-69/138 -

@Test
public void assertArrayEqualTest() {

String [] frutisNames
“orange"};

String [] frutisNamesTemp = {“mango", “plum",
“ship"};

= {“apple"”, “banana",

assertArrayEquals("#Z°9 &0/ LIELILL ",
frutisNames, frutisNamesTemp);

}

@Test

public void assertSameTest() {

List<String> frutisNames = new
ArrayList<String>();
frutisNames.add(“apple");
List<String> frutisNamesTemp = frutisNames;
assertSame (" Z4} OFEL/LL. "', frutisNames,
frutisNamesTemp);

Nnamoo
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4.2 HIAE fixture &3 [(1/2)

v EIAE 2% H Ei= 4% $ BSOS HAOH0F Y LIZO| US
v HIE 40K 25, BI0IE H0IA S2A0IH 2L ABS

v @BeforeClass, @AfterClass, @Before, @After H'cHIO|ME S

@BeforeClass
public static void setUpClass(){
HAE A2 ™ HAE e SeiM0ll SF ot

SUE0I0F YRR M

ex.HOIEHIOIA E20IH =3HH
}

@AfterClass
public static void tearDownClass(){
HAEDL 24 2 HAE & SeHMOIN B ot

SUE00F & BEE &8

ex. IOIEHIOIA OHX|

UnitTest -70/138 -

Jlﬂ ’—‘.‘él% ZOIBHLICE
Of ZHHOPH X182 &+ AsUn
@Before

public void setUp(){
HAE X2 & 0§ 2% S0 & 22 4%
ex.HIOIEHIOIA =91

}

@After

public void tearDown(){
HAE 35 2 i 2™ L0 & 28 &%
ex. HIOIEHOIA 2791 FH Ol

}

namoo
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4.2 HIAE fixture &3 (2/2)

v 2N 2Bt Calculator EciA

public class CalculatorTest {

@Test

public void testAdd() {
Calculator calculator = new Calculator();
int result = calculator.add(1e, 20);
assertEquals(30, result);

}

@Test

public void testDiv() {
Calculator calculator = new Calculator();
int result = calculator.div(100, 5);
assertEquals (20, result);

UnitTest
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X3 £80K Test fixtureE A5 OFAILCE

public class TestFixtureExample {

private Calculator calculator;

@Before
public void setUp() {
calculator = new Calculator();

}

@Test
public void testAdd() {

int result = calculator.add(10, 20);
assertEquals (30, result);

}

@Test
public void testDiv() {

int result = calculator.div(100, 5);
assertEquals (20, result);

namoo
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413 R¥E HAE (1/7) - SSHlul HIA

v' &8 Hlul S0l equals HAEE HAE e 2H(SUT)Y equals @HH|0R 0 20| ASLIL
v’ primitive 2{0ILk Stringlt &2 B=¢t 21| Hlul= assertEquals € AHE0H0H HIWBHLICE
v’ Collection HlulE AHIZ HIuQ SAI0f| Collection01 Z&fSH MK HIul BILICE

@Test List X9 size HI 0l CHPH HAE = HIAE AEE
public void testNewListIsEmpty () { J&l-)HOl_LE" o|0_|*_| _— tyu_ nu“ E:"AE 0|9]0'" E:”AE
List<Object> list = new ArrayList<Object>(); &———_ | S OPO P - -
assertEquals (0, list.s=size()): > 55 0'" Ol'Il
; [2kA, Collection 2 Iﬂt LIS 0l SHRA= 2401 Glle=
2O SOIUE=XIS OHIOHLF 0K RS ZKie),
public wvoid testSynchronizedLiztHasSameContents eachCompare () {
List<3tring> list = new ArrayList<String>():
li=t.add ("Albert™) ; St HHEH
list.add ("Henry") ; HAQI I:”E- OI-|='
li=st.add("Catherine™) ; .\ H=X — Al EX I-Q
List<String» synchronizedList = Collections.synchronizedList(list) 1. Eool‘a'— LHOI”- =@ W= O-Ikl I:”m
assertEquals ("Albert™, synchronizedList.get (0)): 2. 01|§ E ﬁ;\*% Ejg 7—|HI'”§ Dl_g |§ *‘IE |I||ﬂ
assertEquals ("Henrv"™, synchronizedList.get(l)):
assertEquals ("Catherine™, synchronizedList.get(2)}): jl-'—Ul-El:l 2 RH t(l)}té-l% kl'gol'E 3\12 $x|_-|6|:||-
XA & &2l synchronizedList 0l EHRU= gLt

2=
Hlkl= ﬁ;@ 2 H String 242 M0IM H|LE
listadd(“..”); 2} assertEquals(“..”, ...); 2 String 22 & H

AMEE. EP B2 HAE EIEZ SN
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4.3 48 HAE (2/7 - void HIAE 1

v’ void H|

2EE

OF & gt HHAOHK 01 T20H OI0i CHE! HIAEE HOtkl= g, Ei S8 ®ARUL

v add() 20192 B contains() 2HHI0MIE ZE0HM HE & UASLILCH

v BIOIE MEE XY & Ui contains(2 22 SEHOKI0] Bt B2,

HAE

oI 2 OH=S RILICE

Xl A o] JOF=J =] m] AEE Q = HLC XHH| O olA
v HIZUA QPO Z = e QI XD HAEE FI0iM 780 AT SE0| Y0iJt UAsLILE
o @Test
2Test
. . 3 public void testLoadProperties=s() throws Exception {
public void testlListAdd() { B . .
I s _ 1i _ 2 I g i Properties properties = new Properties|():;
ist<3tring> list = new ArrayList<3tring>(): properties. load (Thread. currentThread() .getContextClassLoader ()
=7 5 5 FI'T " .
#ssertFalss(list.contalins ("hellao®)); .getResourcehsStream | "fundamental/application.properties™) ) ;
list.add("hellao"); assertEquals ("jbrains", properties.getProperty("username"));
assertTrus(list.contains ("hello™) ) 2 assertEgquals ("1234", properties.getProperty("password™) ) :

UnitTest
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4.3 7%4 HAE (3/7] - void HIAE 2

v X190tk E= 2401 SHIE YEEUEXIE HH0E HAEE F2 £YRILICL

v LIS EH 101 QIR0 E0] &IX| %2 B (public HIAEJF 0P ZL), Bl X (S IHFIX| 9IX, reflectionS
S0t private ) S S0iM ASELILCL

v ERE HAEE ELQPt ASILICE AL ZHYATIF Had SEOH=XI 020l LHoiA = BIAEOIX] 0T ELILCE.

public void testInitializationParameters() {
Money money = new Money (3000); N ggl}% %0” §J|§|'§ 9]‘?_0'"*-' EE Jl-%g
assertEquals (3000, monev.getimount().intValue()): 4 g _I?l_ Ejla}to.” [‘HE 7|:|-|§
try {
Field currencyField = Money.class.getDeclaredField ("currency");
currencyField.sethccessible (true) 2
Cbhbject currencyValue = currencyField.get (money): AMATIE E x = XN
assertTrus(currencyValue instanceof Currency): OOI|'E OOH ‘legl-g QITO‘”k-I Hi
assertEgquals (Currency.getlinstance (Locale.KOREL), (Currency)cocurrencyvValue) %JI‘%E LH.'?. 5]'3}(0‘” [Hﬂ' ég
} catch (SecurityException e) {
&.printStacklrace(); ®1 " Reflection 2 AF20HA T2 HOHE HEAID|1
} catch (NoSuchFieldException e) { = A5 - o
e.printStackTrace|(); E”ﬁEE TCI; (iﬁ ﬂEO'"*-IE Ol 7EI-E
} catch (IllegalirgumentException e) { A O5F X 52 AX] L Ol
e rintSeackTrace () B0 LR B2 HPtE 2HiiME )
} catch (IllegalAccessException &) {
e.printStackTrace():
X SOl not nullX, 01 EIRICE MELIU=XI0 LSt HIAEE
public void t.est_'_Lnitializat.ion_invalid[J { %Eﬂ% E:”ﬁEE]‘Il %l- (IH:”' go.Dl. ]|E§-‘|9§ g'\_Uon.E ]|%0" [Hg- Jl:l-lg)
Money money = new Money (3000);
assertNotNull (money) ; / T =4 A [ F | A Ol
assertTrus (money instanceof Money) o Olag EE/IJ:' E:"—E'— EEQQ E:"—E H—D
(reflection= AHZPt 2201 ARL0= ERP HAEY)
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SuYE HAE (4/7) - getter

v &bl getter= HAEE 85 E +YO0HX| R¥&LICH

v [IE HAEE +% A0l HIAE HI0IHE 230k= AFS0IM getterdt 28E 4+ USLILCH
v HIAE HH2IXIE S0l getter +HHFE RIBLILE.

v UR XS I ANHM HEL LI U= 3R HAE IEE 2 BLICL

public class Song {
fax T sy
== */

= AEJ"\l:"—D-” EHE.._ %E Eﬂ .pr‘iva.te String name;
, TSR
private String artistName;
ETest Jre 2 TAIZE (TRIE AL s/
public void testDurationInMinutes() { private int duration;
Song song = new Song("Bicyclops"™, "Fleck", 2&0); raw
assertEgquals(4.333333d, song.getDurationInMinutes (), 0.000001d); = AT
d name S3
# artistName Jf3
l # duration AFAIFF
puﬁlic Song (String name, String artistName, int duration) {
X D| = = — A this.name = name;
getter Q]HE?"OlA:I_I 3 E J|:|-I Ol- E:"ﬁE TUH this.artistName = artistName;
A A L— AHA: A Ab Ul‘ A this.duration = duration;
TPt getter QIHHI0[M0] LHPH HIAE = X HAE Al £ )
ol
=1

e ARARIE R B
FoZ EMME AgAIRE (HRE F)
public double getDurationInMinutes() {

return (double) duration / 60.0d;

public String getMName () {
return name;

public String getArtistName () {
return artistName;
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4.3 SEY HIAE (5/7) - setter

v B0t settere HAEE 92 MO SsLLE
v OIS 2X0ll CHBt setter HIAET Sl B Test SpyQt 22 2| FS 0IS0M HAE & T USLILCE
v R 2EE I UM 2SS I U= EL HAE JEE AMBILLCL

public class BankTransferActionTest { public class BankTransferAction {
/** &8 AEE=E */
@Test - .
public void test() { private String sourceAccount;
BankTransferAction action = new BankTransferAction(); JEEOO|H| AHEEHE </
action.setSourceAccount("source"); private String targetAccount;

action.setTargetAccount("target");

I .
action.setAmount (100); /*F Ol =N */

private int amount;

action.execute(new Bank(){
public void transfer(String sourceAccount, String targetAccount, int amount) i{

Assert.assertfquals("source", sourceAccount); public void setSourceAccount(String sourceAccount) {
Assert.assertFquals("target", targetAccount); this.sourceAccount = sourcelAccount;
Assert.assertFguals(100, amount); }
3
}
)i public void setTargetAccount(String targetAccount) {
} ¥ T this.targetAccount = targetAccount;
}
l public void setAmount(int amount) {
e o o this.amount = amount;
setter IS0 LHRE HE2 2HIQ IR A2 reflectionS }
AFSOHM 4088t 40 QUXIDH QI8! 2|2 ML= Zh0il Lot Jo men Ao -
&5 2i0f S210) =3 HHEIAE spy)S AIRI(QIEA pubtic void execute() {
execute(Bank.getInstance ;
20t 012 TUHEE &C=2M HE0] IS, }

| 1o smew Asom +/

public void execute(Bank bank) {

/ bank.transfer(sourceAccount, targetAccount, amount);
HAE spy Z8H19] ZRE RI0HM HAEHIZLA 2E2)E 2L }
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4.3 R¥Y HIAE (6/7) - XHdjHI

v’ Sanity check & 01 XHHH12| HI0IEJ §F HIZUASE £0| {00 SHIEX] ZE+E W3S SLICH

v 2 S8 H3 8= AISRILICL

v HIZUA 2X0] SETH ZEtS HI30i A0 XHiH10| SEOHE 4 UASLICE

public class BankTransferAction {
VA = S B =Nl
private String sourceAccount;
/** oM AZpHzs */
private String targetAccount;
/** 0| =94 */

private int amount;

public void setSourceAccount(String sourceAccount) {[]
public void setTargetAccount(String targetAccount) {[]
public void setAmount(int amount) {[]

/Fx 7122 AZtolH */

public void execute() {
execute(Bank.gerInstance());

}

/A B2 AZo|H */

public void execute(Bank bank) {
bank.transfer(sourceAccount, targetAccount, amount);

}

public boolean isReadyToExecute(){

return false;

}

return false;

}

return true;

if(this.sourceAccount == null || this.sourceAccount.trim().length(}) <= 0){

if(this.targetAccount == null || this.targetAccount.trim().length() <= 0){

public class BankTransferActionTest {

public void test()} {[]

@Test

public void testIsValid() {
BankTransferAction action = new BankTransferAction();
action.setSourceAccount("source");
action.setTargetAccount("target");
action.setAmount(100);

assertTrue(action.isReadyToExecute());

X

@Test

public void testNeedAmount() {
BankTransferAction action = new BankTransferAction();
action.setSourcefAccount("source");
action.setTargetAccount("target");
/faction.setAmount (100);

assertfFalse(action.isReadyToExecute());

UnitTest
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43 REE H2E (7/71 - 0l HIAE

v HIZY

25

[

v JI0i9H= CHE GlIQITH EFOEHLE, OlQIDt 2 YO0EX] §2
vV HIIE = S AAY SEOILF AEHEO0IA 2& ZHl 2HYBLIC
v 0l Ol 0H CHEE EIAE = QIEHIO|I A0 CHEE EIAES 20| SR8 HIAE 59 URLICH

UnitTest

HO

S Zd0t, JIHOk= OIAD 2 80H=X] HIAE HLICE

3<% &l Ml &rLICk

IET

* 022 LF= S e HIl HAE

*

* Exception
* / f
ATest
public wold testConstructorDiesWithMull () throws Exception |
try {

@SuppressWarnings. (tunused™)
Fraction onelverZerc = new Fraction(l, 0):
fail{"Created fraction 1/0! That's undefined!™):

} catch (IllegalhrgqumentException expected) [
assertEquals ("dencminator™, expected.getMessage()):

1

}

FEE
# L2 Ti M
*
* Elvis
public class Fraction |
sre Hla vy
private int divisor;
prx ME %7
private int dividend;

sex ZIEE +/

private BigDecimal result;

divisor / dividend 2] ZU'E resultl MHE

divisor M=

dividend D&z

puklic Fracticn(int diviscr, int dividend) [

if (dividend == 0) |
throw new IllegalArgumentException("denominator™):
1

this.diviscr = diwviscr;
this.dividend = dividend;

this.result = BigDecimal.valpedf{this.divisor).divide(
BigDecimal.wvaluslf{this.dividend)):

-78/138 -
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4.4 HIAE suite

v 3EE HAHAEES SHM £"RILICE

v @RunWith ({'HIOIME 0|201M HIAE #E SeHAE XIFRILICE

v @SuiteClasses {'-HIO|MS 0IZ0HM FOHAM AU HIAE SHASE XIFZELICH

v HAE IIs8585OZ2 = A0 ¥SULE (HIAE XIs9ts 9ol T8 A20ts WaAlg O MUELILE)

import org.junit.runner.BunWith;
import org.junit.runners.Suite;
import org.junit.runners.Suite.Suitellasses;

ERunWith{Suite.class)

E3uiteClaszes (|
ArrayIohArraylistIest.class, BanklransierhctionIlest.class,
LisztIteratorlest.class, ListIest.class,
MoneyConstructorlest.class, Propertieslest.class,
REightExceptionlest.class, Songlest.class

H
puklic class AllTests |

}

UnitTest -79/138 - n(a)Piqoo



4.5 JUnitParams library

v [}2HIIEE 0I20HH CTHXEt caselll CHOH OHLIS] HIAE HIAE0IM & & UEE TAFE library &ILILCL
v &SHO0IEH2 HAE 2% 228 [IE 2d|0tH HAE HIAE 2XRES ATON 2 & USLILC
v HAEE +Y0k= H4EE HIAE QIOIE CHE caselil CHOH A1ZE MX| 0t ELICE

@RunWith(JUnitParamsRunner.class)

public class MoneyTest { public class MoneyParameterizedTest {
private static final Object[] getMoney() {
@Test return new Object[] {
public void new Object[] { 10, "USD" },
constructorShouldSetAmountAndCurrency() { new Object[] { 20, "EUR" }
Money money = new Money(10, "USD"); }s
}
assertEquals (10, money.getAmount());
assertEquals("USD", money.getCurrency()); @Test
@Parameters(method = "getMoney")
money = new Money(20, "EUR"); public void constructorShouldSetAmountAndCurrency

(int amount, String currency) {
assertEquals (20, money.getAmount());
assertEquals("EUR", money.getCurrency()); Money money = new Money(amount, currency);

} assertEquals (amount, money.getAmount());
assertEquals(currency, money.getCurrency());

nam
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4.6 Hlul H®O| =& Hamcrest (1/7]

v HamcrestE jMock 2t0|E 22| XXIS0| &0{oll BtE HIAE B4 LICL
v HamcrestE [}2P MatcherE0| 29! Macher &N LILL.
v Macherchs & JE HE $#E9 & X L ETT HA] =4 05 S2 THOP| {iet ALILCE

v ool LYK= X3 [ HEYS SN0l DES NSK FES 2L

import org.junit.Test;
import static org.hamcrest.CoreMatchers.*;

public class HamcrestExmaple {
@Test
public void HamcrestTest(){
assertEquals("hyuk joon", user.getName);

assertThat(user.getName(), is("hyuk joon"));

nam
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4.6 Hlul H®O| =& Hamcrest (2/7)

= XIE Hlul0H= Matcher
= greaterThan() — 20 %01 JAX[?
= |essThan() — &0fl 2401 ZfUX[?

@Test
public void hamcrestNumberTest() throws Exception{

assertThat("00/ O[LIZX?", 1, not(@));
assertThat (" &Wgl0/ FZX?", 2000, greaterThan(1000));

assertThat (" 20z0/ ZHL} 2Z7)?", 1000,
greaterThanOrEqualTo(1000) ) ;

assertThat (" 2Wa0/ ZHZ?", 2000, LessThan(5000));

assertThat (" 200/ &AL} 2Z)?", 1000,
LessThanOrEqualTo(1000) ) ;

m
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4.6 Hlul H ¥ O] =& Hamcrest (3/7)

v 2XIg & H|u 0= Matcher
= equalTo() — &0l EXFE ZAXI?
= equalTolgnoringCase() — 20l 2XrEi LA =X} 10| Z2X|?
= equalTolgnoringWhiteSpace() — &0il EXFE I:IIJ]UfO:I 22 2|0t Z2AK|2

@Test
public void hamcrestStrTest() throws Exception{

assertThat (" 8/FJF EZX)?", "Of0/", equalTo("OF0["));

assertThat (" 8FJF WLEX 2220/ ZX/?", "aabbcc”,
equalToIgnoringCase("AaBbCc"));

assertThat("8/F F4E & HfFd 2@4P", "0l ",
equalToIgnoringWhiteSpace(" Of0/"));

m
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4.6 Hlul H®O| =& Hamcrest (4/7)

v HIHUE #2IXIE M3 0H= Matcher
= notNullValue() — 20l t01 ‘201 OFLIZXI?
= empty() — 20l 201 BIGRAUZXI?
= emptyArray() — 20l BIZ0[ HIO{RUARAXI?

@Test
public void hamcrestEmptyCheckTest() throws Exception{

assertThat(" 50/ OILJZX?", new String("5 OILIOIR."),
is(notNullVvalue()));

assertThat (" 2[AEJ} HIOYUZX?", new
ArraylList<Object>(), empty());

assertThat("HZ0/ HIOAZZ)?", new String[@],
emptyArray());
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4.6 Hlul H O] =& Hamcrest (5/7)

v &1t 89 Matcher
= notANumber() — &9 20| 4 AX[2(Y+H 0[2H)

@Test

public void hamcrestUserMatcherTest() throws Exception{
// ¥ 20| S+ AX? (ST M)
assertThat(Math.sqrt(1), is(notANumber()));

UnitTest -85/138 - I’lgpleO



4.6 Hlul H O] =& Hamcrest (6/7)

v' TypeSafeMatcher A E &R0 AHSX} HO| Matcherg FO| & 4 USLILL

v describeTo — Hlul 0t ERE 3 HIAXIE 0k= HAERLICE

v' matchesSafely — &0tz @S HIulOh= HIAE ILICE

v' @Factory — HYHAE HAZ0 ZEEIN AEEl= HAE 0| HO[0l= J&S BLLL

public class IsNotANumber extends @Test

TypeSafeMatcher<Double> { public void hamcrestTest() throws Exception{
@Override assertThat(Math.sqrt(-1), is(notANumber()));
public void describeTo(Description description) { }

System.out.println("describeTo ZPZ...");
description.appendText("not a number");

}

@Override

protected boolean matchesSafely(Double number) {
System.out.println("matchesSafely P%...");
return number.isNaN();

}

@Factory

public static <T> Matcher<Double> notANumber(){
System.out.println("notANumber ZZ...");
return new IsNotANumber();



4.6 Hlul H®O| =& Hamcrest (7/7)

v HamcrestIi71X| &3
= org.hamcrest.core — QEMELL S0 TPt J[2XQ! Matcher=9 &Y
» org.hamcrest.beans — Java Blit 71 2t Hl W0l AFS5/= Matchers2| &gt
» org.hamcrest.collection — HiZdt ZM0| AIEE= MatcherE9 &
= org.hamcrest.number — &= HlWE 0F| {48t MatcherE2 &
= org.hamcrest.object — QEHMEQ} SeHASE H|ulOH= MatcherE2 ¥
= org.hamcrest.text — EXIE HIWE ¥Pt Matcher=2 &Y
= org.hamcrest.xml — XMLEME HIWE #I8t Matcherg9 &

-

1) HAE FTIHE TDD &8l £+ — X3 XISHM &X
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4.7 A2 Xt &l &s (1/7)

v A 8Xt el B2

UnitTest

ME

N1

E S0 X3 [ S&TH &H 9 TZHEE HHAE OIS
v AEXHEEE B U= User2dlA%t 0I1F &2|0t= UserEntity 2IEHHIOIAI UASLILE.
v UserProcessLogicOlAi= UserEntity2t ProjectEntity& JtX|d [ASLILCE

winterfaces
UserProcess

User

+ o+ o+ + o+

create(User) -boolean
delete(String) :boolean

find(String) User
findProjectList(String) :List<String=
madify(User) :boolean

email -String
name :String
password :String
team :String

A

UserProcessLogic

projectEntity :ProjectEntity
userEntity :UserEntity

|

anterfaces
UserEntity

+ o+ o+ o+ o+

create(User) :boolean
delete(String) :boolean
find(String) :User
list() :List<User=
madify(User) :boolean

ok o+ o+

create(User) -boolean
delete(String) :boolean

find(String) ‘User
findProjectList(String) :List<String=
modify(User) :boolean

anterfaces
ProjectEntity

findProjectList(String) :List<String=

-88/138 -

UserEntitylL ogic

userRepository :Map«String, User=

+

- o+ o+ 4+

create(User) -boolean
delete(String) :boolean
find(String) ‘User
list() :List<User=
maodify(User) :boolean
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4.7 A2 Xt &l &S (2/7)

v A8 3EE B1l U= User 2l = Ol £5LL.

public class User { public String getName() {
return name;
private String email; }
private String name; public void setName(String name) {
private String password; this.name = name;
private String team; }
public String getPassword() {
public String getEmail() { return password;
return email; }
} public void setPassword(String password) {
public void setEmail(String email) { this.password = password;
this.email = email; }
} public String getTeam() {
return team;
}

public void setTeam(String team) {
this.team = team;

}
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4.7 AE Xt &l &S (3/7)

v A8XHEHE &2|0H= UserEntity QIEHOIAE OreH 2AZil Z&LICH
v UserEntity= AH8XIQ SRE dd, 3, &M, T892 JI1sS JHI1 USLIC
v OZHE 588 3= ProjectEntiy= Okl 2% 211 ZZHE 582 X0[0t= JISE JHKIL UsUL

public interface UserEntity { public interface ProjectEntity {
public boolean create(User user); public List<String> findProjectList(String email);
public User find(String email);
public boolean modify(User user);
public boolean delete(String email);

public List<User> list();

UnitTest -90/138 - ng p;] 00



4.7 A2 Xt &l &S [4/7)

v UserEntiyE& 7Pt UserEntiyLogice LSt Z&LIL

public class UserEntityLogic implements UserEntity {
private Map<String, User> userRepository;

public UserEntitylLogic() {
userRepository = new HashMap<>();

}

public boolean create(User user) {
userRepository.put(user.getEmail(), user);
return true;

}

public User find(String email) {
return userRepository.get(email);

} }

UnitTest -971/738 -

public boolean modify(User user) {
userRepository.put(user.getEmail(), user);
return true;

}

public boolean delete(String email) {
userRepository.remove(email);
return true;

}

public List<User> list() {
List<User> users = new
ArrayList<>(userRepository.values());
return users;
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4.7 AE Xt &l &S (5/7)

v A8 &3e] Z2HEQ| 2 X8 HIF0H= UserProcess IHHIO|AE CHE it E&LIC
v UserProcess 2IEIHOIANI= ProjectEntityE AH20H= findProjectList HIAEJF ZTHEILICE

public interface UserProcess {
public boolean create(User user);
public User find(String email);
public boolean modify(User user);

public boolean delete(String email);

/**

* OZHE 2558 QEN=C=E FE0HM HIUSHL,
* @return

*/

public List<String> findProjectList(String email);
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4.7 ArE Xt &l &S (6/7)

v findProjectList= projectEntityE AE00 TZHE 558 Z9|0t] sortOt 2|E0H= S&S BILILCL

public class UserProcesslLogic implements UserProcess { public boolean modify(User user) {
return entity.modify(user);
private UserEntity entity; }
private ProjectEntity projectEntity;
public boolean delete(String email) {

public void setEntity(UserEntity entity) { return entity.delete(email);
this.entity = entity; }
}
public List<String> findProjectList(String email) {
public void setProjectEntity(ProjectEntity List<String> projects =
projectEntity) { projectEntity.findProjectList(email);
this.projectEntity = projectEntity;
} //8EEE

Collections.sort(projects);
public boolean create(User user) {
return entity.create(user); return projects;

} }

public User find(String email) {

return entity.find(email);

}
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4.7 AE Xt &l & (7/7)

v UserEntityLogicil UserProcessLogic 2eiA0 CHE HIAE H|0|A SHAS Z-S0HEAILE
v UserProcessLogic 20l &= findProjectList HIAE HAE HIO[AE HEA &S0 SSX| 42101 BAILC

i C 29 namaoo
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5. HAYHAE A&Q ockito

5.1 HAHAE &40XE

5.2 OBIE|XQt HIAE

5.3 9=d ¢

5.4 Test Double

5.5 Mock Object

5.6 Test Spy

5.7 Test Stub

5.8 Mockito IR

5.9 CIHMHO|AE 7P mockZH| XIH

Nnamoo
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5.1 SISIHIAS0| ASXS

v SUTE HAE HIEAAE], DOCE HAE HSAIARMIM QE0l= AEEEYLILE

v B HAES TR O HIAE IZHM DEO0| AE0H= OHE AXEEN TSt AES 110 HIAES TIMOHOF BILIC
=HE 29 HAE 2y Al HAE HEZ HAE H0IAE ZJBLL

v HAE 0] E0H= ZEQ &

Test
Class

UnitTest

Inputs

AN

102.1p

A

outputs

SUT

-96 /138 -
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0.2 01719 AQ} HIZE (1/2)

v SW OB 18X &N EHIAETL E0[0H=5 SHIOL00F OHH, HIAEIF HEHL BJtsE 32, HIAEI JHsB SE2E i
TI(LHYET) BRIt YsLILC

EIAEE 219t 0B IEY
ATl ore EIAE [fY B2 8 2XE EIAEJH 2019t 0BIEY 2Z
[ EIAED &I 912 & 3X H E e H ot ]

/ /

[ o HAE Mg M 0 } [ HH HAE M8 IIsd HE } [ HIAE J|H] 23 }

[ HIAE 20| #3) H R S H it BIAE JIt &8 ]

HAE 2019

I
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0.2 01719 A 2} HIAE (2/2)

v HAE Jstt OB 8= QIHMHI0IAS S0l V1SS AR = =01, FRI01 Jistt IE SE= At A ZILIC
v Biz2ZE XHIEZ, U1 E2IBt SEIZ IHOHOk BILICE.
v Biz2% HEE = Y0 V19 DBHIAZED £U0H= ELRILE 4+ USLICL

L HAE —> ul <—>

1
I
I
1 : !
Bz | Test || Fare D> Ul <> APl <> Biz <> DA <> g
I ' :
1
1
I

_l?l_
0s AAE

ZHOI 3-tier OB |EIK0IN BHIZEE Biz 229 S0

Ii2} HIAE SIS 2R, o 5
A
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0.3 2AEd F8 (1/3]

v OIEE F2 UA0f| M2t Parameter, Constructor, Setter F&OZ LHeLILE
v HEHEJ Q| B2 |0 CHet &8 244 LHojl SXIRMLICE
v O|EH Y TYUAIE A0 Field TS & & USLILL

&R My
« IIEHIIEZ QIE 2EHEN 0= Y4
Parameter Injection « HEHEDL Z HTHEN et 2T E RO HE B AE
« 201 E F0IM 2EHEI 0T QZE ZHEIHEE AS0t=X| 20H0F &

« ZIHEO| MMTIE 0|20t o|Z HXHEE FI0t= U4
Constructor Injection o Y0t MMHE [ Ol AXHEE 0|20t X)|9F 2US £HO0H0F Ot R AIS
(o)

« HEHEEJIE HEHEN et HZTE 24H Lol

Setter Injection « HIHE )} O = E"" EOﬂ [Hcr AXE M| LHO||

| Nnamaoo
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5.3 O|=A =92 (2/3) - Parameter Injection

v IIEIAE %= NS M2HIIHE MERLLC
v HI2E NH0IE JZETHE H= AEHEE HAESCR FP0IM 22 ASLILL
v HIZUA 232 MEE2 DI2HIEDHIAESEOIX] Y& ARE I 2K BE SHE JZ2) DES IR

UnitTest

J**

*ERE M2l REEIE

*/
public

"i;q;q

*
*
*

*

*/

class DateHandler {
HIYAIZHS LHEE (yyyy-MM-dd) 2 =3
provider

public interface TimeProvider {

Exception

Calendar getTime() throws Exception;

}

public static String getCurrentTime(TimeProvider timeProvider)

throws Exception {
Calendar ¢ = null;
¢ = timeProvider.getTime();

SimpleDateFormat sdf = new SimpleDateFormat("yyyy-MM-dd");

return sdf.format(c.qgetTime()});

public class DateHandlerTest {

@Test

public void testGetCurrentTime() throws Exception {
String. currentTime = DateHandler.getCurrentTime(new TimeProvider(){

public Calendar getTime() throws Exception {
Calendar c = Calendar.getInstance()
c.set(Calendar. YEAR, 2014);
c.set(Calendar.MONTH, Calendar. JANUARY);
c.set(Calendar.DAY OF MONTH, 1);
return c;

}

3
assertfquals("2014-01-01", currentTime);
}
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5.3 CI=d =¥ (3/3] - Setter Injection

v IZESHE R= HHIE setter HIAEZE MHRLICE
v SUTE DOC(YZESAIS 2= AEHE)0 Higt XHe
v DOCE 218t SHZ 2 HOEHLE HIAE 2012 42S AZ01A A HRLICE

UnitTest

( ) <<SUT>> % ( ) <<DOC>> %
o= A | e HE[E
HEHE ZHEHE
<<interface>> < <<interface>>
7
Bizinterface DataAccessinterface

JAN

Bizinterfacelmpl

[@Test
public woid testiomeMethod withDependencylInijection() throws Exception {
{{BizInterfaceImpl)this.bizInterface) .setDalnterface (new DatalccessInterface() |
RBOverride
public Okject findDataByKey(String key) [
if ("123".equals(key)) return new Object():
return null;

2454l LHOHl 2 XIOF] RACOF RALICE,

public class BizInterfacelmpl implements BizInterface {

sex OI0IE B2 2EEOIZ +/

private DatalccessInterface dalnterface;

g T
* i
public void setDalnterface (Datalccesslnterface dalnterface) |
this.dalnterface = dalnteriacer

1

[H

* HIZL~ 2H0HE 23

+

* com.meritzfis. std.guide.unittest.adw
%y

BOoverride
public woid someMethod(String para

Jak
* HOE &2 2HHO L setter /
* dalnterface OI0OIE &2 2B IOl 2

O|ZEZH| QIEHIOIA P&

ficed.BizInterfacegsomeMethod {java. lang.String)

Ubject retrievedValue = this.daInterface.findDataByKey (param);

TE [ HETET eV T s 22 il T)
throw new RBuntimeException ("X &8t BRI S&LICH ")

OJE=&AH| 2IHMH(0]

a
x' setter

>
rx
re

! =
0 O|ZH CIEH|01 A0 )
SO} = EAE Y Z=0I
bizInterface.someMethod ("123"); [HI_ QIT(Hl__) TE
tryf
bizInterface.someMethod ("1");
fail("HIZLI2 20| ks RS 2TFHE Z2SLICHL ")
} catch (BuntimeException e) |
assertEquals ("L ETH BEI BIELICH ", e.getMessage()):
}
}
-701/138 - -
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5.4 Test Double (1/3)

v HAE e AZHE(SUT)I QA E0H= AEHE(DOC)E HIAE 230l %= AXHES KOs RS HRLILL
v HAE HE2 HAE &3 U0IM 2 ZE 2AEHER S0 SEOH=S SR
v HIAE AFE0I= HIAE 22 YoM SUTOHI FRIRLICE

<<SUT>> = 2|
HAE e HEHE

<<DOC>>
oz HEHE

HIAE 824
oFRH s
Y Test Double
Test Double AF28 11d40t= 32
- Ol ATHE)} [f&0] Moz ZEL = B2
- X (Setup)dt)| K2 &R .
2oLy zo Test Fixture
_ MYCL} DENAS =Xt Zo HASA0 HAEE 23M0D| K0 JIZ=C=2 A=EE ATE MEHHE 2.
- T Test FixtureE A20tE SA2 HAEJF Adn| 1] 1 Zuapt B2 JEsOHAI
- OF&] JHEE(X] SRUZ2 BR Ot & X1 N™-E 2E0| EXgE 220 AY. Test ContextétdT
of
UnitTest - 702/138 - v - moo
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5.4 Test Double (2/3)

v HAE HEQ| R¥2=Z = Dummy, Stub, Spy, Mock, FakeJt U&LILCE

v DOCY &Ml Z={4F S0t} HIROMH 1 RHOH=LI0I k2t ObcHet 201 S22 RLICE

v/ ORXIZH J8ZEE ME SH0| FHM BHEESO0| 2 S0l Tiet Stub £= Spyet 201 & &dhd 201X B

Test Double
JAN
| | | |
D
(';ll;;::ty Test Stub Test Spy Mock Object Fake Object

LEDO AT+

by ind
H2E 2510041
_ Mock  pyxs /A 221 Api0] ZR8)
-3 g 8 HH
1) HZ : xUnit Test Patterns
2) £X : http://msdn.microsoft.com/en-us/magazine/cc163358.aspx
UnitTest -103/138 -
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5.4 Test Double (3/3)

v HAE HE9 EFE ST:ULL
v HIZUA ZZ[it HIOPH 32 +E HAE HES 4d0H= HIZ0] EIH0tH ELICE

OR

=" =k
o ZHY| MEN|BF AT = TR ZHK|

Dummy Object * HAE ZZANM AHE A=0HK &3

o =0 DN He SES DISAIA

T T2 —-"

- HAEE 0l O|2] =H|Pt SHS M2 £ JULE IF= 2|
Test Stub « HIAEJ 2™ A0l QS HHEY 4+ JUTE Ui
* Responder, Saboteur® &

* Test Stublll & O H2 JIs2 FHTH HEH
Test Spy s HAE 2E YR HAE stub0ll JI1E0t] HE0= HHUEE IHE

« HAE 231 9|F ATHENN 24ot= CHEoH &1/ W0 et 33
« X0 E501 LISt HS

o ZHEXO1 =01 CHEH HI0]

* Test StubO|Lt Test Spy [H&! AtE IS

« 20 2HQt st JIsE &
Fake Object « HitE 2HE {08 &Xl 2= T35 TEH 1A
* RDBMS [H2! In Memory DBO| At

Mock Object

UnitTest
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0.0 Mock Object

v Mock KIS AHS0RM OIS QEHZI0IMO HYt QEHS N0 ZZUOZM, HIAE (1410 iR WIS AZULIL

v Mock ZHIE ASUHI %2 B2 B9 EIAENIM JZZHE L= HTHEES MA0010F 0HH, 0= E [H2 HIAE &
Z0] OFRIEI010F B IOIBILICE

v B, O/F Bt AOIH4SE B2 HIAE $F0| HRPIH, Mock 24l 01219t 4 118 HOELICL

HAE 2ZS 2IH0HHl OtH,
HIAE WS AQ 22X
el HIAEDH Jisg.

° O|Z T HZ0fl Tk leAE

HAE SR ZoL|=
‘ ° It BHOHRL, s

\ 4
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0.6 Test Spy

v HIAE 2Z0M AZ AEHE(DOC)ZE YL LIS AR MO0, HAE 30N AW 20 HIAE 232 A
Jt SHIEX| AE0k=0l AFSZLLE.

v SUTIHZIHI0ILNIN +~3E 2, 0l Z-Al Z1HI0ILJE KNI E X 2]0H ELLE 0] 3 Test SpyE ARZ0HH H
AE AMH0H CHEH A210] HIAE =X OZ MEE|DZ JAQIM0] S0IRILIC

| (BIAE AT M|

E:"ﬁE I:HéDI- 7_|HI‘” Test Spy E"ﬁE J:_lE * Test Stub?| J|SE LHOIH HAE 29|
HALE AlSHX W (Indirect Output)E 23S
public ... someOperation(..) { O—1 2z - JIZ HIAE WHOZ AZY 4 gl= R7UR0| U
[ AL
try { « HIZE H0|A 2OfIA SHot AES A0t o2 ER
- Mock® B2, 23 20l Mock 24| LIS MM
EGES
I catch {
<> 04| Q] ErAlA| * HIAE QJEXNQI AssertiondH0| HRTH L
EE - MockS MEY & I8, HINIZE MockS LEFQI
1 cryoie i3
— « HAE 21Dt HIAE=Z 20| MELIX| WE 32
HAC A
1 Q o= - ZAEIOIL QO SO} ARKEIT, ZAEOIL}
LM Z MIQAE Ml

AOP AIE - suT)t BE AUE © AXS 0F)| ¥ AL

- L8 Mock® BR, XIEE =MUZ sutIt 2HE/X]
»E 3% = HAEJ 21

cf' AOP : Aspected-Oriented Programming

UnitTest -7106/138 - nca)Pi']OO



0.7 Test Stub

v QIRAAROl ¥ HE ZHIDFEIHUAK &1, HIAE BT OHEEI0 UK S R ASRUL.
v 21 A" 22 Q0 ERMMO| AL, O H HIAESHZ 01T SEIZS SR0] (&) 20l AFSELICE
v HAE 2 HAE S HE0H= XL AI2H0] 221 Hels 32 ASRLLCH

<SUT>>

<<DOC>>

WebClient WebServer
M S A o 2lan
HEIX TR /AM [MEH]

A

L 4
WebClientTest

<<Stub>>

Embedded Jetty

HABIAE
4=

HAES 9jot
23]
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5.8 Mockito JiR

v XHt HRIEHAENM TP S XIZ01FE Eal 3 UL
v Mockito= Szczepan Faber and friends0fl 208 AHIAJFHBELILCE
v Mock ZiHl 8, Mock 21l S%& X1, J2l1 HAE Ui 2201 HUZE a3 C A=K SIBLICE

@Test @Test

public void mockitoVerifyTest() { public void mockitoStubTest() {
// mock creation // you can mock concrete classes, not only
List 1list = mock(List.class); interfaces

List list = mock(List.class);
// using mock object - it does not throw any

"unexpected interaction" // stubbing appears before the actual execution
// exception when(List.get(0)).thenReturn("first");
list.add("one");

list.clear(); // the following prints "first"

System.out.println(list.get(9));
// selective, explicit, highly readable

verification // the following prints "null" because get(999) was
verify(Llist).add("one"); not stubbed
verify(list).clear(); System.out.println(list.get(999));

} }

UnitTest -7108/ 138 - ngpi']OO



0.9 AHH0IA&E

FoT mockZiMl XIA

v Mock ZHIQSTE AHZ0tX] S811 HIAE HO[AM A2 & mock ZHIE AOZ implementsOt] ZHEILILE

v OFXIZHOHH mockZYHIZ 0 RIS Z implements& Ot= A2 A2kl 2R AEJH AEE)| RN HZ0t= &

0l OFELILE.

public class ProjectEntityImpl implements ProjectEntity{

@Test

public void findProjectListByImpl() {

public List<String> findProjectList(String email) {
List<String> result = new ArraylList<String>();

result.add("
result.add("
result.add("
return result;
}
}
UnitTest

'HEY OZHE");
EIT EEHE )3

ol

3

]IEI-IIE )

-109/138 -

ProjectEntity mock = new ProjectEntityImpl();
userProcess.setProjectEntity(mock);

List<String> projectlList =
userProcess.findProjectList("hjkwon");

assertNotNull (projectList);
assertEquals(3, projectList.size());
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6. Mockito JIs

6.1 mock ZiX| A4
6.2 stub OtSJ|
6.3 mock ZiH| &3

6.4 HAE &F

6.5 kpopRanking &l&

. namoo
UnitTest -110/738 - Ori



6.1 mock 24X A

v' mock HAEE M0 mockZHIE Y-SBILILE.
v mockZiXIE Constructor, Setter Parameter Injection 3 PIIHX| H2{E S0l FI0IH ELILCL

@Test
public void findProjectListByMock() {

//1. JFSAHI(SZH)E dd
ProjectEntity mock = mock(ProjectEntity.class)y

v

IR 23| S

v

JHRE 25 7=

userProcess.setProjectEntity(mock)$

UnitTest _711/138- ngpgoo



6.2 stub 8t&7J] (1/3)

v When HIAEE S0 Ol HIAET DEEIUS TH Y2 gtS B Ofdb] 2 FRLIC

v HIAE9| Ti2HIE DX XI-0t, @& AF0IM XIE

UnitTest

@Test

public void findProjectListByMock() {

//71. JHSAN(SHH)E d4d
ProjectEntity mock = mock(ProjectEntity.class);
userProcess.setProjectEntity(mock);

//72. Bdt(Uida)E =

v

List<String> projects = new ArrayList<>();®
projects.add("dHY TZHE");
projects.add("Alsd TZHE");
projects.add("QIH3Y OTZHE");

when(mocR. findProjectList("hjkwon")).thenReturn(proje
ects);

List<String> projectList =

v

v

userProcess.findProjectList("hjkwon"); e

assertNotNull (projectList);
assertEquals(3, projectlList.size());

-1712/138 -

IR ZHTI0NA] Er2t

ot
=

Jot MH2HOIE{ DEX| SOHOE XIFEet o] 2t Bz

2 A
ik &S

BLIC

JHRE ZHXIOH A ﬁ'ndProjectListn'”iEgl

MHHIEZE hjkwon'0| D&M SJ0IX XIZet

7I'° I:||-§I__|- Ol.El.Il A-II'I

Stub2 = XA Bt
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6.2 stub 8t&7J] (2/3)

v Argument MatcherE AIE¢t QITHIFESE0H 2| gtE S0l stubS XY + USLILCL
v anyInt(), antString(), anyDouble(), anyLong(), anyList(), anyMap()S2 HIAEJt USLILE.

@Test

public void findProjectListByMock() {
//1. TR (SAH)E &
ProjectEntity mock = mock(ProjectEntity.class);
userProcess.setProjectEntity(mock);

//72. BlRt(HEE)E =

List<String> projects = new ArrayList<>();e
projects.add("dHd TZHE");
projects.add("2sd IZZHE");
projects.add("QIEY TZHE");

v

JHRE ZAHI0IA] Hhk 2 gt

JHRE 2T HIA ﬁ'ndProjectListn'”iEgl
when(mock. findProjectList(anyString())).thenReturn(pe IFEHHE Q9|9| o2 P= L|(H T Hiz=t
rojects); US LTE 4T

v

List<String> projectlList =
userProcess.findProjectList("hjkwon"); e

v

stubC = XY OF gt clE &

aio

assertNotNull (projectList);
assertEquals(3, projectlList.size());

UnitTest -173/138 - ngpl:]oo



6.2 stub 8t&7J] (3/3)

v thenThrow HIAEE S0l mock 2] EX HAE TE Al KIS

UnitTest

@Test(expected=RuntimeException.class)
public void findProjectListByMock() {

//71. JHSAN(SHH)E dd
ProjectEntity mock = mockR(ProjectEntity.class);
userProcess.setProjectEntity(mock);

//72. Zig(0ga) 8 5%
List<String> projects = new ArrayList<>();e

2 AlZ + UAsULL

> JHRE 2RI BheE & g

projects.add("dEEHY OZHE");
projects.add("3sd OZHE");
pr‘ojeCtS.add("ﬂﬁgg EEX_-I!EH);

when(mocR. findProjectList(anyString())).thenThrow(ne, .

R R0 fndProjectListHl A=t

w RuntimeException("invalid param"));

List<String> projectList =
userProcess.findProjectList("hjkwon");

assertNotNull (projectList);
assertEquals (3, projectlList.size());

-174/138 -
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6.3 mock Z4iHl 4=
v verify HIAEE S0l &1l 2& H0IM mock 2HIQ HIAEI}F DEEIUE=X] 24010k] AE0H= JIsS & + USULL

@Test

public void findProjectListByMock() {
//1. JFSZAH(SAH)E dd
ProjectEntity mock = mock(ProjectEntity.class);
userProcess.setProjectEntity(mock);

//72. Eilg(0idE) S =%

List<String> projects = new ArrayList<>();®
projects.add("dHY TZHE");
projects.add("Alsd OTZHE");
projects.add("QIH3Y IZNHE");

JERE 20N A Eh2 2 gt

v

JHRE 243104 A ﬁ‘ndProjectListWiEgj

when(mock. findProjectList(anyString())).thenReturn(p® IIZHIIEE QO|9| g2 D= (L Hr=t
rojects); Us 25 288

v

List<String> projectList =
userProcess.findProjectList("hjkwon");

assertNotNull (projectList);
assertEquals(3, projectList.size());

XIEe HAED Q=L U=X HE

v

verify(mock, times(1)).findProjectList(anyString());®

UnitTest -175/138 - nca)Pi']OO



6.4 HIAE

v Mockito HI2E &&= O 50U L.
= Mock() — 2O ZHIE H4d0l= I
= when() — B2 HALE B2
= verify() — SUTHQ| B2
= times() — XI &%t 24 02
* nerver() — DEEX| FU=XI O
= atLeastOnce() — &2
= atlLeast() — &2 X|HTt
= atMost() — ZILH X| Pt
= clear() - AESE XJI8t
= timeOut() — XIZE A2} Ol @

B> &N 18
T o

\J
=
=t

HI |
oy

(o s s 1S3

[

4
ull
3Q
rir
2
g
ro

UnitTest
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6.5 kpopRanking & (1/3)

v kpopRanking ZZHEE 801 mockitolll LHUH £2 O SS0iEAIL
v ArsService 2IHHIOIAE [HE Q1T AAR0I2H1] 2HFEILICE.

zintarfaces zinterfaces
ArsSenvice Ranking Service
+ countVotesByCandidate(int) :long + countVotes(int) Jlong

&

Ranking Servicelmpl

arsSenvice ArsSenvice

+ countWotes(int) :long
+  setArsSenvice(ArsSenvice) wvoid

UnitTest -1717/138 - nngOO



6.5 KpopRanking &< (2/3)

v QIR AARIQ! ArsService2 QIEH|0IADH 23] UASLICH
v RankingServicelmplOi|lX| ArsServiceMH|AE AHE0t UASLILCE

public interface ArsService { public interface RankingService {
// public long countVotes(int number);
public long countVotesByCandidate(int number); }

}

public class RankingServiceImpl implements
RankingService {
private ArsService arsService;

public void setArsService(ArsService arsService) {
this.arsService = arsService;

}

public long countVotes(int number
long count = @; //alA9IE + SEA
count +=
arsService.countVotesByCandidate(number);

return count;

UnitTest -1718/138 - nca)pl:]oo



6.5 KkpopRanking &< (3/3)

v' RankingServicelmpl2 SIHHIO|ABH 2] U= countVotes HIAEE mockitoE AH20HA HIAE OHEAILE
v HIAE Al BX countVotesByCandidateJt 3&HOZ DEELIUEL verifyHlAEE S0i ASEILICE
v EHIIZ countVotestByCandidateMl2AEJF IF2HIIE HOIAZ stubS 20t verify HAESE S0H 2SEILILC

UnitTest -7179/138 - nca)pl:]oo



UnitTest

7.1 &ALt Testd X0

7.2 Test Coverage

7.3 Test Coverage 2 &l
7.4 Emma

7.5 Cobertura
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1.1 dAlel Testol Xx10]

v Teste SHQI 50z A, 2ATEYUNHE AT AWAAH 1 JIsdES eI
v A= Ol2] ZoIgh 74| FHE M2t AEE BA0H= SSYLICH

v 13 28 B&, A& 58 &AL, Test coverage S0 UAsLILE

v Test@t A= € O AT EHIHE HEOIKI= ¥sULL

v AMet TestIt H 118t ZHI0 CHE B0 XD EQEILICE

UnitTest -7121/138 - nca)pl:]oo



1.2 Test Coverage
v HIAE HHX

» HAHAE T= SBHAE ¥ A| HAEDEIHIAE Ot AIARI0N CHOFY 0L DI
= HAEZDEIHAE &9 2S00 L0t HHON=X] HIAE HHHXI HIEZ M &1 & 4 U

o> rr
[ P
o re
T
==
=t
e
r
r

v HAE HHHX| HT

= HAE HHAX 243 Y =20] B2 FE0/ HIAE B9 XS HHAX| HIERILT

= HHHXI HIEE “85%01ef FXION0F St} Ei= “70% 0l RXI0H0F SHCH 2t= JIEE MY s JHEE 0l JIZ8 RFEE R
T0h= A2 HAE HHUXIE 2= 0[0H0HM 2l0t= d&C=% 2 + ASULL

» CE0t XA HIES 511 010 |0HH &IH 1242 HAE e AIARI0l Z20| HAE EIX| $UCH] QUHE &

= HAE HHAX|0l CHP 3XME 2L (= Q% TES M0t ValueObject Ei= Utility of 22 S
HIES ZOl0H0F 2L

= HAE HHYXIE & Mz R SRQEE TWHOIW HAE U AEHEQ #He{et 5H HHAXIE Z0t OI0HSAKIEY

S9E = A0l SLEULH

% L.
=
=

HIQIet SO



1.3 Test Coverage &°] ¥al (1/2)

v' Code Coverage B9 £ J|52 &Y S0 LiPt code 2i210] +HEIRE=XIE HE0= A LICE
v 018 {0 Coverage E2 class 2} &H 2F2I0il Code Coverage €= log-inUts logicS FIIILILCL.
v JIE9 classtll Coverage B4 E APt codeE FII0H= ZHRIEZ Instrument2til BILIC

a ™ T r ™

public class Calculator {
public class Calculator { //
public int add(int numi,
public int add(int numil, int num2) {
int num2) { CoverageTool.log(“”)
return numl + num2;
return numl + num2; CoverageTool.log(“”)
} Test Coverage > }
public int sub(int numi, 'F()()l public int sub(int numi,
int num2) { int num2) {
CoverageTool.log(“”)
return numl - num2; return numl - num2;
} CoverageTool.log(“”)
}
}
}

A\ / \ Y A\ /
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1.3 Test Coverage &°] ¥al (2/2)

v’ Instrument

= X JIE : HE2A0IN0| ™ J] OIMUl source codelt compilell 2#=EIH U= class I EInstrument0tH
Instrumented classE2 PtE 2 IRE £¥0k= YMALIL

» SH I A2 ClassE Xl HEZAHOIME +HOIH runtimeklil classt loading®li= &2t classOl Instrumentation
= Oh= ML

= SX JIE2 runtimellMd Code Instrumentation2 Ot= S0HF 20| 20, Instrumentation 0| YEHMOZ B2
Code Coverage 29 B0z X Instrumentatlon““*'OI & 0 FAZUL.

» EMMAE 83, 8™ InstrumentationS XI&ELICE

» AR Coverage Tool! Coberturas= ’8’51 Instrumentation2t X| A& LILCEH

, o Nnamoo
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7.4 Emma (1/6)

v Emma

v' EclEmmaE Emma JI8Q] 0|28 £ Plug-in T=_1&EILILE

v/ AE HH2X| EME U= Tk 22 TEII0IAM 2eJHs BiLIC
E JI0IAE S0i 420 2t 221 H2 TEHE

B EMMA: a free Java code

C f [ emma.sourceforge.net

v H2

Home Documentation

Ry Bl O L %

the EMMA site

Developers  SourceForge Home

About

Overview

Code coverage for f...

EMMA features at a ...

Where to go from he...

Sample Reports
Quick Start
j=te]

Downloads
Plugins

Forums

Mailing Lists
License

Font size: |-a |+a [Resef
EMMA: a free Java code coverage tool

Code coverage for free: a basic freedom?

until recently, the world of Java development had been plagued by an absurd
discrepancy: Java developers had excellent free IDEs, free compilers, free test
frameworks but had to rely on code coverage tools that charged an arm and a leg in
license fees. As a Java pro, [ would like to use the same free coverage tool regardless of
whether it is a massive commercial project at work or a small fun project at home. I've
created EMMA to be that tool.

EMMA is an open-source toolkit for measuring and reporting Java code coverage. EMMA
distinguishes itself from other tools by going after a unique feature combination: support
for large-scale enterprise software development while keeping individual developer's
work fast and iterative. Every developer on your team can now get code coverage for
free and they can get it fast!

Chances are, you've come here already knowing what coverage is all about and are, in
fact, wondering what EMMA offers and why it is worth checking out. Explore the rest of
this site to see why.

EMMA features at a glance:

« EMMA can instrument classes for coverage either offline (before they are loaded)
or on the fly {using an instrumenting application classloader).

= Java Code Coverage ToolZA Open Source &LILE.

ZoIg & UOMH HMAZ EHE T

UsUL.

[ Installation
[AUser Guide
[ Support

£ Resources

[ Research
B JaCoCo

B Change Log
B License

& Contact

[# GitHub Home

EclEmma 2.3.2

B Overview

[0 Developer Information

Powered by

JACOCO

Java Code Coverage

_/ @ EclEmma - Java Code Co x \f\

e le] «

C A [1 www.eclemma.org

Java Code Coverage for Eclipse

Overview

EclEmma is a free Java code coverage tool for (A Eclipse
available under the (2 Eclipse Public License. It brings code
coverage analysis directly into the Eclipse workbench:

+ Fast developitest cycle: Launches from within the
workbench like JUnit test runs can directly be
analyzed for code coverage.

Rich coverage analysis: Coverage results are
immediately summarized and highlighted in the Java
source code editors.

Non-invasive: EclEmma does not require modifying
your projects or perferming any other setup.

.

.

Since version 2.0 EclEmma is based on the JaCoCo code
coverage library. The Eclipse integration has its focus on
supperting the individual developer in an highly interactive
way. For automated builds please refer to JaCoCo
documentation for integrations with other tools

Originally EclEmma was inspired by and technically based
on the great (A EMMA library developed by Vlad Roubtsov.

The update site for EclEmma is
http:/lupdate.eclemma.orgl. EclEmma is also available
via the Eclipse [# Marketplace Client, simply search for
"EclEmma”

Features

Launching

a M E O O & =

B pebisc basiemm ssantifnt inden, Colietion o) ( B

iz narpil o

| elee if| save = dodex | site == 0] (
retwrn waatillel;

Briasia o = L s att | e
wall = e

hLLe |51 Instient

Prea = TReaTtListabie Fred, s, 16 martil;

return trwes

SOurceforge

[eblers | wacke oot Core | covmoce 12
ek 1110 2008 04 1)

Cy e =y

ey Swthat #8123

EclEmma adds a so called launch mode to the Eclipse werkbench. It is called Coverage mode and works exactly like the existing Run and
Debug modes. The Coverage launch mede can be activated from the Run menu or the workbench's toolbar:

allp-0-

UnitTest
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7.4 Emma (2/6)

v Code CoverageE 22101)| A0t 01282 IDEM EclEmma Plug-inE &XIBLICE.

v’ Plug-in2 &IX|0L)| K0t Eclipse Marketplace 0l &SBILILCE

|File Edit Source Refactor Navigate Search Project Run  Window [Help

i SN0 QR EI®E

F8 Package Explorer 52 | gif JUnit

. 1= Bank

. | Calculator

» = JUnitExample

» %=} KpopRanking

. = UserMgntMockito
> L= UserMgntUnitTest

BE&|e ¥= 0

@

273

Welcome

Help Contents
Search

Dynamic Help

Key Assist..

Tips and Tricks...

Report Bug or Enhancement. ..
Cheat Sheets...

Check for Updates
Install Mew Software...
Installation Details

Ctrl+Shift+L

Eclipse Marketplace...

@ |3 @ &

About Eclipse

UnitTest

-126/138 -

Nnamoo
Ori



7.4 Emma (3/6)

v’ Eclipse Marketplace & Find &0lIM eclemma & &8 2 HMS AL

v' EclEmma Java Code Coveragelt AME|™ install HE

UnitTest

i@ Eclipse Marketplace o B

Eclipse Marketplace

Select solutions to install. Press Finish to proceed with installation.
Press the information button to see a detailed overview and a link to more information.

Find

Search | Recent | Popular | Insta Iedl 4 March Newsletter|
eclemma o F AN Markets vl ’AII Categories vl
..
0..
EclEmma Java Code Coverage 2,3.3
‘
EclEmma is 3 free Java code coverage tool 'E;r Eclipse, available under the Eclipse
Public License. It brings code coverage analws directly into the Eclipse...
. more info .
*
by Mountainminds GmbH _Co. KG, EPL ‘e,

...-.....
% 235 Tnstalls: 359K (12,472 last month) = [ Install

o
guality metrics code coverage fileExtension exec Yo,

L]

Marketplaces

=18

@

= Back Install Mow = Finish

-127/138 -
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7.4 Emma (4/6)
v AX g e

o2

X3¢t 2 Confirm HES AMEILICE

v 2lOIMAN S2J0t Finish & &AOHH AXIJF AIZ ELICE

i8] Eclipse Marketplace

L [ eS|
Confirm Selected Features ‘%
Confirm the features to include in this provisicning cperaticn. Or go back to chocse g E
more selutions to install.
4 l* EclEmma Java Code Coverage 2.3.3 hitp://update eclemma.org/
L% EclEmma Java Code Coverage
K
K
“
*
0..’
*
“ Y
% ‘-I"'--d'>
. “"‘
5 -t
E o
H .
. .
v “““o‘
@ < Install More [ Confirm = ] TR T H

"Contribution” means:

i@ Eclipse Marketplace

Review Licenses

Licenses must be reviewed and accepted before the software can be installed.

License text (for EclEmma Java Code Coverage 2.3.3.201602231923):
Eclipse Public License - v 1.0

»

(J
THE ACCOMPANYING PROGRAM IS PROVIDED UNDER THE TERMS OF THIS ECLIPSE PUBLIC B
LICEMSE ("AGREEMENT™). ANY USE, REFRODUCTION OR DISTRIBUTIOM OF THE PROGRAM
CONSTITUTES RECIPIEMT'S ACCEPTAMCE OF THIS AGREEMENT.

1. DEFIMITIONS

@ [ accept the terms of the license agreemen

lll.....
_) I do not accept the terms of the license agreement

UnitTest

A4

ext > [ Finish J [

Cancel

-128/138 -

Nnamoo
Ori



7.4 Emma (5/6)

v @XJt &= 1] 0IZEAE THAIZIOFH EclEmma & M&80HH Code CoverageE

Mg ASLULCL

HI

i8] coftware Updates £

'\-.I ¥ou will need to restart Eclipse for the changes to take effect. Would you like to
» restart now?

UnitTest -729/138 - I’]gpi‘]OO



7.4 Emma (6/6)
EOl X Of= &

v HA

ZHE9| coverage As M8 ME{0L Junit TestE AMRILIC

v Coverage BI9| WA IS AOIBILILE.

@ Java - Edlipse

i SN QR H G EmE Py T
[# Package Explorer 23 | gfu JUnit =] <’.==(>| ¢ ~ = 8
> i Bank
4 [ Ccaleyt==
B New ’ [#] Problems @ Javadoc [&, Declaratn:in .E-Ccmsﬂ [@a Coverage 2 |
> (B 14 Go Into e
d, IR
S B Open in Mew Window Elern_ent P\
el Gl e
, (2 unit|  Open Type Hisrarchy Fa 4 Caleulator . [ ]
. B2 kpop  showin Alt=ShiftaW » a [Bsc o |
= Userl * —
3 usery [E) Copy Cirl=C 4 EE\l cdlc
B2 Copy Qualified Name A " [J] Calculatorjava —
T Paste Ctrl+v < a4 O calculator _
4
;| [Decte Eels @ add(int, int) ]
Remave from Context Ctrl+Alt+Shift+Down ;" @ diviint, int) e
Build Path * @ mul(int, int) (]
Source Alt+Shift+5 » K @ EUb[iﬂt int) —
Refactor Alt+Shift=T ¥ ." ’ R
:. ] E test —
i Import. s a 3 calc =
fu  Export. N i . f—
= : 4 [J] CalculatorMainTest java [ ]
Fey N - —
S feefiesh e ; . (& calculatorMainTest [ ]
Close Project N . —
L : 4 [J] CalculatorTest java =
Close Unrelated Projects g
Assign Working Sets. : . @ CalculatorTest ]
S H a [J] CalculatorjunitTestwithBeforeannots 22
rofile 3 i 5 -
. @ calculatorunitTestwithBeforeanr I
Debug As 3
Bun A 3
.............. . v e dgplicat Alt=Shift+E, J
Ve e D 2 JUnit Test Alt=Shift=E, T
TR ' Coverage Cenfigurations...
Compare With 3
Restore from Local History...
Cenfigure 3 . vad eclaration | B Console 52
Properties Alt+Enter minateds Calculator JUnit] CHCHE|AE aSwtoolsH

File Edit Source Refactor Mavigate Search Project Run  Window Help

UnitTest
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Coverage Covered Instructio...

744 %
100.0 %
100.0 %
100.0 %
100.0 %
100.0 %
100.0 %
100.0 %
100.0 %

T1.7 %

717 %

0.0 %
0.0 %
100.0 %
100.0 %
100.0 %
100.0 %

Missed Instructions Total Tnstructions

151 52 203
19 0 19
19 0 19
19 0 19
19 0 19

4 0 4

4 0 4

4 0 4

4 0 4
132 52 184
132 52 184
0 52 52

0 52 52
59 0 59
59 0 59
73 0 73
73 0 73
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v Cobertura £ Java Code Coverage ToolZM Ant, CommandLine, Maveng X|& &LILCE.
v’ JCoverageE JIHICZ HAE [ 2 A9 HAE HHZXI HIES BABLILE

O, & SN L W W h -

« C [5 www.majohaus.org ™M w =

M
Cobertu 6

N
MojoHaus Maven @ | Last Published 2015-05-24

[3 Mojo - McjoHaus
[ Cobertura

C A [ coberturagithub.io/cobertura/

View on GitHub Download latest release

Welcome to the MojoHaus Project (previously known as Mojo@Codehaus)
Plugins

FAQ IMPORTANT NOTICE

If you arrived on this page because you wanted to access some plugin documentation, please be aware that as per the recent Codehaus shutdown (starting June 2015
Cobertura is a free Java tool that calculates the Reporting an Issue working on infra aspects of the migration

percentage of code accessed by tests. It can be used to Submitting a Patch Not all documentations are available yet and anything not found is fallbacking here. Neither is this site completely up to date: some parts still refer to former Codehaus support.
identify which parts of your Java program are lacking test Submitting a Plugin Hopefully, most of the active plugin documentations will be back in the upcoming weeks

verage. It is based on jcoverage. Sorry for inconvenience. Please ping us at the new mailing list @ if needed

Cobertura 2.0.3

Cobertura

For more information: Development Guidelines -- The MojoHaus Team
Development Process
y Timeline:

Performing a Release

ol
b

The MojoHaus project is a collection of plugins for Apache Maven 2 & 3.

Releases of the plugins are available from the Maven Central reposito
What is the Sandbox plugin has a list of people involved in creating or supporting it

Snapshots @ are available on request through the development list or by emailing the maintainer. Each

Open HUB

Using Sandbox Plugins

Plugins

License

FAQ

| Java o —— Animal sniffer

| xmL % 5 r AP| Signatures
| s

| 6 other

Languages
For information on the plugins hosted at the Mojo project see the plugins list. Detailed information and instructions for each plugin can be found on its Maven site.

You can also check out other plugins from the subversion repository and build them yourself for general usage, including the sandbox plugins. See using sandbox plugins for

_ ) information about building from source and retrieving sandbox snapshot releases
Extra enforcer rules

Motk Repository Manager Get‘ting Support

Open HUB If you have problems or concerns with plugins in the Mojo project please contact the author, ask on the regular Maven Users mailing list or join us on IRC. There are also
C instructions on how to report an issue should you run into one.

£XM : http://cobertura.github.io/cobertura/ £XM : http://www.mojohaus.org/
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v’ Cobertura & 0128 2A0IM AHZ0H| 210t Maven Plug-ing &X| BfLICE

UnitTest

Assign Working Sets.

Profile As
Debug As
Run As
Coverage As
Walidate
Team
Replace With

Restore from Local History...

Maven

GitHub
Compare With
Configure
Spring Tools

Properties

v v v

1]

slianesnvolLa o

<url>http://1
</snapshotReposit
</distributionManagem

</project>

view | Dependencies | Dependency Hierarchy | Effective POM

=

- v v w v

Alt+Enter | &%

Cicoge T

Mew Maven Module Project

Download JavaDoc
Download Sources
Update Project..

Select Maven Profiles...

Disable Workspace Resclution

Disable Maven Mature

Assign Working Sefs...

Alt+F5

-
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v 2Bl cobertura & &150H] 2ME ZiIM mojo Plug-in ZIMHES ME] BILICE
v &2 POM.xml 0l Cobertura Plugin BHIt MEE RS 018 4 USLICL

(~ Add Plugin Lo o=

Group Id: # |
Artifact Id: «

Version:

Enter groupld, artifactld or shal prefix or pattern (*):

.“I cobertura I <build>
:' Search Results: (p]_ u gl ns>
E () com.tacitknowledge.maven plugins  cobertura-checker <plugin >
. () eu.numberfour. maven plugins  jscoverage-cobertura-maven-plugin .
K 4 -‘5 org.codehaus.mojo  cobertura-maven-plugin <gr'c:-upId >org. codehaus. mo]o</gr'c:-upId >

\'4

= 2.6 [maven-plugin] <artifactId>cobertura-maven-plugin</artifactId>

%igfgxilgﬁmi <version>2.6</version>

=, 2.5 [maven-plugin] <Xplugin >
=, 2.4 [maven-plugin] <fplugin5>
=, 2.3 [maven-plugin] .

</build>

=, 2.2 [maven-plugin]
=, 2.1 [maven-plugin]
=, 2.0 [maven-plugin]
) org.sonatype.maven.plugin - coberturadit-maven-plugin

€3 Artifact Id cannot be empty

Y
':?_,' oK Cancel
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v HA

UnitTest

—_
= —
EOt1Xt Ot T2HENM Maven € A% BILILE

Close Project <Xplugir'|>

0.708 e Close Unrelated Projects < X pl Ugl ns>

L7 (2 skif Assign Working Sets... < X bU 1 l d S
Profile As :

bsta xunii </project>

g.kosta.x L21i7)t - .

| initializ Run As g5 1 Runon Server Alt+Shift+X, R kg po
Coverage As 2 Java Applet Alt+Shift+X, A
Validate 3 Java Application Alt+Shift+X, J
Team Ju 4 JUnit Test Alt+Shift+X, T
Replace With m2 5 Maven build Alt+Shift+X, M
Restore from Local History... m2 6 Maven build...
Maven m2 7 Maven clean
GitHub m2 & Maven generate-sources
Compare With m2 9 Maven install
Configure m2 Maven test
S Run Configurations...
Properties Alt=Enter I'
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v Maven & AT 20 BENHE Goals 0l 28 £ Run 2 £HEILICE
v 2HHEN : Cobertura:Cobertura

UnitTest

c Edit Configuration

Edit configuration and launch.

3

Mame: EduXunitMaven_cobertura|

[=] Main . = JRE| " Refresh | B> Source| B Environment | [0 Commen
Base directory:

D:/edu/workspace/EduXunitMaven

lBrowse Workspace...] lBrowse File System...] ’Variables...]

Goals: cobertura:cobertura

Profiles:

User settings:
[ offline [[] Update Snapshots

[[] Debug Output  [T]Skip Tests  [] Mon-recursive
[] Resolve Workspace artifacts

Threads

Parameter Name Value

Add...

Remove

Maven Runtime: |apache-maven-3.2.3 (EXTERMAL Dowedustapache-maven-3.2.3 3.2.3)

v] ’Canigure...]

[ Apply

] ’ Revert ]

@;' [ Run

| [ close |

-135/138 -

Cobertura Maven Goals

- cobertura

cobertura:
- cobertura:

check
clean

:dump-datafile
- cobertura:
- cobertura:

instrument
cobertura
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v &Y Hik= workspace? 01E ZZHE target LI ECI0IM SQIBILICE.
v’ Surefire-reports LEE L= ZIIAS ML
v’ Site OHELR|Q cobertura [EELRl= CodeCoverage 84A1 2IZEE JHX| 1 }SLILCE

v index.html TFIS AOIR HH2IK| SHZIHE oI 4 USLIC,

UnitTest

@'\;}"l .« edu » workspace » EduXunitMaven » target » site » coberfura »

I (F)

:l)gv

HEE 27V

ez - k|
) EduXunitMaven
J Settings
5V
| SrE
J target
. classes
, cobertura
. generated-classes
, maven-status

J site
J cobertura

| surefire-reports I

J test-classes
J EduXunithMavenl
| RemoteSystemsTempFiles
) XUnit

index html
Chrome HTML Document

E7M E=S2H)

HA O

rat
My
R |

m

-

=71 M E0

(=]
il

& com.kostaxunit BizInterface. html

& com kosta xunit BizInterfacelmpl html
& com kosta xunit DataAccessInterface html
& com kosta xunit PropLoader. htm

& com kostaxunit PropMain html

& com kostaxunit User htm|

€ frame-packages html
& frame-sourcefiles html

€ frame-sourcefiles-com kosta xunit.html

€ frame-summary.html

€ frame-summary-com kostaxunithtml

& help.html

& index.html

com.kosta xunit.BankTransferAction htrl

{ob ot

ot

g
g
g
2014-12-19
2014-12-19
2014-12-19
2014-12-19
2014-12-19
2014-12-19
2014-12-19
2014-12-19
2014-12-18
2014-12-19
2014-12-18

O
fo o fo o fo o jo jo o jo |
fob ot ok Aok Aok ok ok ok

ol

iw]

ot

oo o o

ot

iw]

{o]
S

I

= = 5 5
S ¢ g g
3 3 3
D
T

[ T T T i T

T

(=]

me HTML D...
e HTML D...
e HTML D
TMLD...
hrome HTML D
me HTML D

Chrome HTML D
Chrome HTML D
Chrome HTML D
Chrome HTML D
Chrome HTML D...
Chrome HTML D...
Chrome HTML D...
Chrome HTML D...

@ b
= =
o

oh h
~ s

I
-~
m o m

11KB
1KB
2KB
2KB
4KB
11KB
2KB

1KB

UL

12014-12-19 25 2220 OHE W 2014-12-18 25 9114
D G92HI0|E

m

1
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v I3IX, SUASEZ goigr 4 USUL

v’ Line Coverage, Branch Coverage &5 &0I1gt & UsLIL

[ Coverage Report x

L C [ file:///D:/edufworkspace/EduXunitMaven/target/site/cobertura/index.html oy W (@ =

Packages Coverage Report - com.kosta.xunit

Al Package * #Cl C lexi

com.kosta.xunit actans asses Complexity
com.kosta. xunit g 1.1

Classes in this Package Complexity

Bank 1
BankTransferiction 1
BizInterface 1

com.kosta.xunit BizInterfacelmpl 2
DatafccessInterface 1

Classes Proploader 1
PropMain 1

Bank (40%) User 1

BankTransferdction (81%) =

m (n/a) Report generated by Cobertura 2.0.3 on 14. 12, 19 2% 2:29.

Bizlnterfacelmpl (100%)

Datafccessinterface (N/4)

Eroploader (100%)

PropMain (0%)

User (80%)

file:///D:/edu/workspace/EduXunitMaven/target/site/cobertura/frame-summary-com.kosta xunit.htm|
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