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TDD 27} 2. JUnit

» Test Driven Development2t?

EHdsljof of= =230l Clist HAEE HX
HAES Satgd = US| €X AES ’““ﬁ

Ex)
int testAdd() {
assert 5 + 4 == add(5, 4)
assert -4 + 9 == add(-4, 9)
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» Unit Test(SH| HIA E)2R?
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JUnit 27}

»Junit@| TestCase Of| X| (Junit 3)

i8] Java - practicel/sre/Number/NumberTest jaVa = ECHDSERN. . B =

File Edit Source Refactor Mavigate Search Project Run  Window Help
| O P Eln N B -0~ Qi H G EmE LG S

Xp c-'e-'lﬁ'u JUnit E@I = O [J] Numberjava [J] MumberTestjava &3
g® BH| @ 2 H~-

Finished after 0.065 seconds

public class NumberTest {

= @Test
public void testNumber() {
Number num = new Number();

agcsertEguals(@, num.Eet\!alues H i

Runs: 7/7 B Errors: O B Failures: 0

i Eil Number.NumberTest [Runner: JUnit £] (0.019 s)

}

= @Test
public void testNumberInt() {
Number num = new Number(1@);

Kl

asser‘fTr'uesnum.Eet\!aluesI = 19; i
1

= @Test
public void testAdd() {
Number num = new Number(1@);
agssertsame( 20, num.add({18));

1

= @Test
public void testMinus() {
Number num = new Number(1@);
assertEquals(7, num.minus(3));

= Failure Trace

v| =

2. JUnit

m
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» Test Coverage
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Clover 27 3. Clover

» Coverage Explorer View

- Element, Coverage(%), Av Me Cpx, Cpx.

Eile  Edit Source Window  Help

Refactor  Mavigate  Segrch  froject  gun

M~ [tF - R~HB-Q0~-Q~ HEG~ &5~ - R PR - U@
1% Package Bxplo 15~ Julunitt = D) ) GuijfE 11 Userenterjava T Userenjava T CameUlaYe T 4T Mantiee T Password i T Testgave | 10 Dockjavs = =0
: = ; = z : 3 5 e : | &
=B T sl NgPacman b (B orc b B (default package) » (R Gamsll » @ StartSuttonkeyPressed XeyEvent) - void o
32 File e : -m|®
& Flleload
& Frame alist
o  System.out.printin("ar@ii?T);
b G sync = new Sync{choice, ip, o);
p et Systes.out.printin(“choice = * + cheice);
== Hello socket = syac.sync();
= have 295 )
& k8 219780 ) catch (Exception e) {
= KordukProxy 2968 Systes.out.printin{“Error IP address®);
3= Merge 299 a.erroecond = 1;
3= MsgClent DN JOotionPane. showiessageDicloalthis, "»zdi wasaelLs.%, "Errorl 1™, yi
3= MvC S — - ’
i NetPacman . Problems | @ Javadoc 1, Declaration | B Console | %5 Debug (010
B Referenced Libranes ; -
S e o) :
# (default package) ¢ [AB classes < "
# l” akx:'m Show: (AR = SHIOE Metrics for: NetPacman
&) Cainjava g Gem SV 0! Me & X b Structure Test Bxecutions
1)) Gamedreajava 2
1] Gameljava + B (default package) o 54 2 202 Packages. 1 Executed Tests: 0
7] Hostjava 3} Blockjava I 067% 12 20 Files 14 Passes 0
[1) mem java LL' Coinjava I 100.0% 1.0 10 Classes: 14 Falls o
[§] MainULjeva > [ Gameareajava 03 2% 27 460 Methods 95 Ertors 0
[f] PLULjeea 4] GameULjave (= R 42 660 ] Staternents 722
5 Playerjava L_J_J Mosl!a-‘a . 100.0% 10 10 Sranches 136
3] Recetvelnfo java 14] Ttem java I, 100.0% 10 50
{5] Repaint java 4] MainUt jave O 92 i 17 220
1 Sendinfo java @I’. Flutjava N 50 4% 14 170 Source
1) Starjava 1#) Player java [ e — AN 10 110 .
11 syncjava [4) Receivainfo java C—— 95 0% 2 40 LoC 1762 NC Loc
23 yepuchs 5) Repaint jav S 85.7% 15 30 || TowlCmp: 202 Cmy Density ¢
B JRE System Libeary [1avaSE-17 1) sendinfo java == 30 60 Avg Method Cmp: 21
i Cbjecthet - LL' Star java I 100.0% 10 1
. . ] » 111 Swne lava T 76 05 25 50 -~
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B 3 @06~ pr@es 0 EEDD -
. f B'luo:;.ﬁg. I Show: A ey z “SE Metrics for: GameULjava
i} Conjavs 0 o 9 M O SRS “Structire Test Executions
) Gameareajava o logf NetPscman I £9.5% 21 202.0
17 Gamellljava + 1 (detauk package) [c————— I 2 2020 Packages: Exacuted Tests: O
J) Hostjava (1) Block ava I 96, 7% 12 120 Filex . Pazses: o
&) tomjava 1) Conjava [~ WA 10 10 Classes. 1 Fails. 0
) Mainlijsva 1) Gamearea java Methods. 16 Errors: 0
) Pluljavs J L Statements: 326
J Player ava 4] Hostjava - U Banches: 76
) Recetsindo jave 1] mem java 10 5.0
) Repaintjava (7) Mainiz java 17 220
) Sendinfo jwva ] P1utjava I 90.4% 14 170 Source
) Starjeva ] Playerjava S 100 0% 10 110
B Smcj_jma [3) Receweindo java . 38 7% 20 40 Loc 627 NeLoge: :
& yop.ucls 1) Repaint java . 557" 15 30 Toral Cnp: &8 Cmo Density: ¢
=) JRE Systen Library |1avati-| 1] Sendfino jave . 79.2% 30 60 Avg Method Cmp: 4.2
i OojciNet - (4] starjave N 100 0% 10 1.0
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» Cloud Report
+ Cloud FE|Z RiskS HA|

il gat Navigate Segch Project Run  ¥andow Help
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18 Package Explo 32~ JuJune| | [0 GUpva | ) serEitima | () GameUlva D) MainUljava | ) Blockjmva | 41) Syncjava |l Clover Cowrage Tee () £ "u =
- -~
- :: e
4= File - 3
[ famg siock GameArea GamMeU ] mainut p1ut Receivelnfo repaint SendInfo Sync
=
b Gut
fx'-“ ol ];’ﬂ f:,, Visthod Comeienity - 1692 | Coverags I
& Helo
32 thave Project risks | Quick wins
B ke e b
& Konkul®roxy iquga NetPacman v} Inckide classes from sub-packages
:\3 ”e'? -—‘———-i
52 MagClient & Relvesh |
= v
18 NetPacman —ﬁ, daalln o = il —— 8- PR i O Seshbadst =0
M Referenced Librariss : P - - o - — =
o e LBy Bes- pefe: 0B
[# (deault package) show | All dlasses Sativios N
= ) aoc:]" " o ) SE0E Matrics for: GameULjava
1 > - " .
[7) Ceinjava 3|l 5o ‘ Cov v e Con Qo Structure Test Expostions
1] Gamedves Java @ NetPacman N 80.5% 21 2020
1] Gameltjava  (defaull package) . 59.5% 21 2020 Packiges: - Exzcuted Tests: 0
(3] Hostjava ) slock java I 96.7% 12 120 Files = Passes c
5] memjava i Ceinjava [ F 10 10 Classes 1 Exls: 0
1] MsnULjavs 4] Gamedrea java N 93.6% 27 46.0 Metheds 16 Errors 0
il P1Rjmva 4 42| Statements: 326
{4 Payerjava 4 Hostjava —_ 10 " 10 10 g Branches: 76
|#] Receiveinfo java ) Iem java [— - Pludiag 10 50
(4] Repaint java ) Mainutjava S 92.1% 17 20
1) Sendinfo java 4 P1utjav I 00 4% 14 170 Source
(1) Star java ) Flayerjava S 10C 0% 10 110 L o < .
14 Syncjava ) Receivelnfo jeva . 86 5% 20 4 LoC 27 NC LoC :
L yep.uchs ) Repaintjava e 55 7% 15 30 Total Cmp: &8 Cmp Denstty: €
W RE System Library UavasE-l 7 {f; sendinfojava T 70.2% 30 60 Avg Methed Cmp: 22
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Clover 27

» Clover Dashboard

« Coverage, Test Result, Most Complex Package, Project Risks,

Least Tested Methods

Ele Bﬂ

i M

3 Package Bxpio 5 - v Jni

i e

I FilsLosd
12 Frame

=
i G
= om
&5 Hello
W Fave
B s
I KorkukProxy
2 Mee
1 MsgChent
= MVC
1@ NetPacman
= Roferenced Libearies
4™ src
[ defadt package)
M) Block g
g Coinjava
JJ) Gamedaa java
J) Gamelt java
J) Hogtjava
i) ltem java
M) ManUtova
) Plutysa
J] Flayer java
A Receveinto java
J) Repaint e
J) Sendinfo java
4| Starjava
) syncjiva
2 yrouck
B RE Systern Lbrary
i Otmmctie

. "

u

Scurce Refactor  Navigate Segrch  Project Bun  Window  Help
S-D-H5-0-Q-~

e g

[

m

G~ 4~ )

of] Gameul java ) Manll o AL Bock java

88 ¢

B8 " san = pas 4 £

Coverage 14 casxes. 853/ 953 slements
89.5%

Test Results 0/ 0 tests 0 secs

Most Complex Packages
1. 59.9% I coraun-cig (202)

Most Complex Classes

1. o3.6% I coreut (6B)
2. 93.5% I Gararren (46)
3. 92.0% I »1amut {22)

4. 90.4% I =11 (17}

5. 96.7% I oo (12)

Top 9 Project Risks

A Sync jave

& Clover Coverage Tree
b 48 NetPacman 8 we b [H (defauit package) » D Gamedces b & Gamedrssing

acr{i](]) = new 8lock(®,1); |}
Hlarr{L) (1] getTypel) == 2)( /7 dnus nzwn =z

B Clover Coverage Cioy

¢ F: 77 mas= Strined B2 indesleean.
"

Sendinfo GameUI sync repant Recelvelnfo GameArea MainUl #1ul Block

Least Tested Methods

L. 0% Gameui.main(s veid (6)

. 0% PiULactichPedarmed java. ant.event ActionGeant)

3. 0% MainUl.getO ) sk (3)

s mad(save avt evert Acbontvent)
3. went]

veid (1)

void (2)
vaid (1)

o) Gameares java 7%

Declaratize | &) Comcle | ¥ Dty | @ Coverage Exgucror | @ Test fum Expiorer @ Test Contributions () Clover Dwbbosd 01,
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Clover 227§ 3. Clover

» PDF, HTML, XML Report
« pdf, html, xml1} Z& HE|ZE report & O}LY 7]

) coverage.pdf - Adobe Reade
DEF) BIUE RV BHD) EF0 BW ESUH)

t’ #J- ; 1 /1 D8 15% - | ol

L]
Clover Coverage Report projectstats:  LOC: 1,762 Methods: 95
NetPacman Coverage Report NCLOC: 1,381 Classes: 14
Coverage timestamp: 3 17 2013 18:40:15 KST Files: 14 Pkgs: 1

Branch @ Stmt  Method Total

Clover database 3 17 2013 18:37:43 KST 86% 88.5% 90.5%  88.4% NN
Packages Branch = Stmt = Method Total
default-pkg 86% 88.5% 90.5% | 88.4% NN
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» Clover A 235} 7|

» 2. E,'-g-cj SoA

. */ 9

%Eﬂﬁﬂf o|Ad=

S

t‘3 AA
= aaa
1= Abstractractory
i Adapter
= Admin
1= array
& BH
1= BMS
&) BMS_SERVER
829 BMS_SERVER3
%=} Cache
= Chat
& Client
> coffee
1= CommandPattern
.';:>' Composite
&) CompositePattern
& English
1= Exam
1 example

=\ Referenced Libraries

@ src

& example junit
) BasicOperations.java
i example.test
\J] BasicOperationsTest jave

BasicOperations

3. Clover

ME2 FHl5lE AL Y 747t Y= Ztetst
H|AES E A E FAHo|A SeA

1 package example.junit;

public class BasicOperations {

6 public static int add(int a, int b){

7 return a=b; //z=a(as="=" LS. '+ s,
8 |3
18 = public static int subtract(int a, int b){
11 return a-b;
12 }
public static int multiply(int a, int b){
return a*b;
}

18 = public static int divide(int a, int b){
1 return a/b;

. Problems | @ Javadoc |[& Declaration | & Console | %5 Debug | @ Coverage

package example.test;
import exasple.junit.*;
import junit.framework.TestCase;

public class BasicOperationsTest extends TestCase {

public void testMultiply() {

public void testAdd() {
assertTrue(BasicOperations.add(1,2)==3);

public void testsubtract() {
assertTrue(BasicOperations.subtract(1,2)==-1);
}

assertTrue(BasicOperations.multiply(1,2)==2);
}

public void testDivide() {
assertTrue(BasicOperations.divide(1,2)==0);
}
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3. Clover

» Coverage Explorer

Java -

fle [dR Source Refactor Navigate Segrch Project Run Window Help

MrEErILE Y O -@-5-0-Q-

G &4 PHER Si-F-wovi-

:J!Eﬂ<

14 Package Explo | gv Junit 22 F O [ passwordtt ) Testjave 0 Slockive | ) Syncjava | D) GameAmajeva 1) BascOparations java W =
i = ] e
Finished after 1 186 seconds » g exampis b B src b @ exampletest » @ BasicOperationsTest b @ testSubtract( - void o
» Ptk e il s oD o
G UoGhl QR W& 5 S
d import Junit.framework.TestCase;
Runs: &4/4 @ Emors: O O Failures: 1 12
_ 7 public class BasicOperationsTest extends TestCase (
m‘k vold testAdd()
B "““F‘m“a“‘fc"""’“’"‘" , mrmm&mm-.am.n—sn
oo testSubtract (0 &40 ¢
3._ testMultiply (3.00C =) = 12 - )
o testacd (0.031 %) } g public void testsubtract() { _ i .
testDhide (0.000 EOALOP AR SOy i s '
- 5 )
peblic void testultiply() {
‘assertTrue(BasicOperations.mul tiply(d,2)==2);
peblic void W O €
3 ossertTrue{BasicOperations. divide(1,2)==8);
.« " . —
Y 5 i Problems | @ javadoc [ Declaration | @ Comsole | 5 Debug | @8 Coverage Explorsr 12 (8 Test Run Explorer ' @ Test Contributions | @ Clover Dashboard =10
’3]unltﬁrnenu-irA;swnc¢Fade;r6f ® @ e ’*@3 > Rl '1 > ’ @‘-‘ i@ [mn B "—8 ¥
= at example test BasicOperationsTest_CL1| opou (A8 classes = Satting
e — SATIngs Hlnﬂﬂ!i:lﬁ l.'l.
= at example test. 8aucCperabionsTest testd . Metrics for: BasicO
Eem : Conx AV MeCEX Cpx Structure Test Executions
g example N 10C % 1o &c
i examgie junit N 100.0% 10 40 Packages: Executed Tests: 4
4 BasicOperations java S 100.0% 10 40 Files: - Fasses 3
i example test I 100.0% 1.0 4.0 Classes: 1 Fails: 1
7] 100 0% 10 40 Methods: 4 Emors: 0
@ NetPacrnan = " 21 2020
& (default package) NN 25.5% 21 2020 Source
Lec: e NC LOC: 1
« m ,
3 Wirratle Smart insent 15:6
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Clover 27§ 3. Clover

» Test Run Explorer

|8 Problems @ Javadoc @ Declaration | E Console | # Debug @ Coverage Explorer - : & Test Coanution§ j & Clover Dashboari{r =1
| o@a@zr Ice-Hec  EEFHD ~
L|] Tests run: Coverage Contribution:
A1 Test : Start Rsit Time Msg Class . Contrib% Unig
I I R A I | © easicopentions  E=====11000% 100.0%
@ add = 100.0% 100.0%
& divide E=——=100.0% 100.0%
@ multiply E=—=1100.0% 100.0%
& subtract T 100.0% 100.0%
{ « n »

29/42



Clover 227§ 3. Clover

» Test Contributions

& Problems @ Javadoc |[, Declaration | & Console ‘%5 Debug | @ Coverage Explorer | @8 Test Run Explorer | Test Contributions 3 @8 Clover Dashboard
All contributing tests: Contributing tests at cursor:
Test ‘ Test '
a7 Al © 8asicOperationsTest - example test
4 [V ® BasicOperationsTest - example.test g testAdd( - 13.3. 18 22 9.04

Vg testAdd( - 13. 3, 18 22 9:.04
Vil testSubtract() - 13.3. 18 2% 9.04
V) g testMultiply( - 13, 3. 18 2= 9.04
7] ¢! testDivide - 13.3. 18 22 9.04

Writable Smart Insert 9:24
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» Dashboard

{31 Problems | @ Javadoc |[€) Declaration | Bl Console | % Debug |8 Coverage Explorer (¢ Test Run Explorer [ Test Contributions (§R) Clover Dashboard £3 =0

Coverage 1 classes, 8/ 8 elements

100%

Test Results =/ 4 tests 0.05 secs
75%

Most Complex Packages
1. 100% - example.junit (4)

Most Complex Classes
1. 100% - BasicOperations (4)

Top 0 Project Risks

Least Tested Methods
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4. JDepend
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o|EE 2| 4. JDepend

» AFO| 2 ©| &= /d(Cyclic Dependencies)
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JDepend 27| 4. JDepend

»JDepend&k?
- Oj7|X|of st C|XIQl & 58 =4

»JDepend Al 0| &

- <X 7| X|e| mf7|X] ZF o|EE =0l 7ts

- AlO|2 o|EE ENE HHA 7l
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