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System testing [T1]

2.3 Stage 2031 (page 9) : Set Alarm
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System testing [T1]

Use Case: Set Alarm Use Case: Set Alarm
1. AH2X7F Alarm 7| 5& MdEisl & 1. F2XI7} Alarm 7|52 MEws)
288 asvh. 8¥g ayYL
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2.9 Stage 2034 (page 36)
> Use Case : Select FunctionOf| A SHIO| =A =20 CHt HA|Z}
eict

S . =20 CHet M5 238 F7t

W | -

5. AH2X}7} Timer, Stopwatch, Alarm, 5. AH8Xt7} Timer, Stopwatch, Alarm,
Random Number Generator, Random Number Generator,
Random Direction Generator &A 2 ‘ Random Direction Generator A2
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Hh= oLt St= & gtEoint




Chapter 1
Specification Review

Specification Review Feedback
SMA [T2]




Chapter 2

System testing

2.4.5 changeDice -> setDice 0|2t 0|80| &X}7| #A.

2.4.6 changeRR -> setRR O|2t 0| 0| ZX}7| B,

Response
2.4

changeTime, changeAlarm, changeTimer, changeDice, changeRR
2 %%I showRecords — showSW & 2| 7|s22 FA|
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Stage 2030~

8.showAlarm

Hidden

User Of 7l & X 2&| JEfE EOEL0.

User Of| 7 Xl &2l 2d=l/H|E 83}, 28 A E0ED

A

Hidden

Functions: R 32 R33, R34 R 35 R 8.1
Use cases : selectAlarm ingAlarm, stopAlarm, changeMode
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Stage 1000~

|11.5etAIarm | User | - AFRXI7F &0 b

Stage 2050~
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Stage 1006

5.saveRecords User - AFEXH7F startSW 7F A E =M =2l HEE F2T
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System testing

changeTime- 2

3

1: enterSetMode()-1 enterSetMode() :
void :1

enterSetMode

1

1,18,19,28,37,4

2

2: exitSetMode | changeTime(Button)- | changeTime(Button
: Integer)

- 2 : void :2

3,21,22,30,39,4

4 2

i - _ exitSetMode() :
3 exitSetMode()-3 N

Time

getinform ;
7

activate
7

setDice
5

[12]

atartSWI - vnid -4

Response

3.3~4.1.1

5: Record- 10 -5 startSW(-> 6 :5 getSystemClock(): int
6 showRecords- 8,9 -6 run-> 43 6 statSW() - void Record()
7. pauseSWw- 11,12 -7 updateSW(-> :10 :7 showRecords() : void getRecord()
& resetsW- 13 -8 showRecords(-> <7 8 getRecord() - void updatesw(
9 selectAlarm- -9 getRecord(-> :8 :9 Record() : void stop showRecords()
14,15,16 Watch
10cactivate- 17,18,19 =10 Record()-> 19 :10 updataSW() : void
11: changeAlarm- 22 -11 pauseSW(-> ;11 11 pauseSI() - void
12 stopAlaim- 25,26 | -12 updataSW(-> 110 12 resetSIN() - void
13: changeTimer- 28 13 rasetSwi() -> 12 13 selectAlarm() : void selectAlarm(
14 startTimer- 30,31,32 | -14 selectalarm(input)-> 13 | +14 enterSetbode() - void Alarm
: : Manager

15: pauseTimer- 32 -15 selectAlarm(input)-> 113 | 19 exitSethlode() : void
16: resetTimer- 33 -16 getinform{)-> :31 116 enterSetMode() : void resetTimer()
17 changeDice- 35 -17 activate(-> :32 AT changeTimer|input updateTimer()

Integer)

“void
18 rollDice- 37,38 -18 getSystemCleokg-> ;5 | 118 exitSethode() : void changeTimer()

12




Chapter 2

System testing

System Testing

SMA [T1]

13




Chapter 2

System testing [T1]

Brute Force Testing Category partitioning testing
9 g §p|l_‘t10 >=4 Tp
10 | random : 0+ T
Ref- | UseCaser detail 24 | 11| random : 999999 > . T.
. =} =
set time®fl 12h, 12A] 42 Y8 = Te e 12 | 1011003000000 06 T.
dEHMT -
13 ] 1.01.20030000.0.004 T.
set time & modeS i =] - . 5 T 0090000000
R1.14 Set Timeo | SOF2HS M set time & 22 ’ (S I : Te
Al % 1X12|7F setO] Ot . F o e 15 |1.022003000.0.00.0 . j
funct HEE Of2 © =8 W MS22 )| Foo7e | 16 |1.0.3.1.0.0.3.0.0.0.0.0.0.0 -
SO7HR| Y5 |
_ 17 ]1.032003000.0.00.0- T.
2E AIZE HE{7F HEHO| §EHo2 59 Te o
R1.2. | Display Time«| Southfinder®l 1Al, 12A] AfO|& 7}2|7|& 1¢ | 1.0.4.1.0.03.0.0.0.0.0.0.0- T
3. Te 19 | 1.0420030.0.0.0.00.0: T.
50 12.012022211.1.000- T.
51 12.01202321.1.1.000- T.
2 |2.02.2.02221.1.1.0.00s T.
23 12.022023211.1.00.00 T.
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&= | Watch = x

GUIO|| 7t2{ 2tHO| EO|X| Q&=L
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System testing

[12]
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System testing

Brute Force Testing

11 R3.1- show alarm« | LEO| S| HENZF HAIZ|=A]. Fail »
12¢| R3.2» select alarm+ | N&E LHS 20T - Fail
13 Qetol do| g2|1 92 If 5T Fail -
R3.6+ stop alarme = . e
14:| R42- set timers | 3& 2= OfY. Fail »
150 R4.3. start timere | EFOIO{ZF A|ZtE[= X . Fail «
16| R4.4- stop timer~ | EFO|Z} FX[St= Al Fail »
17¢| R4.5- reset timere | EFO|0{7F 022 &7l X Fail
18:|  R4.6e ring timere | 0Z27F =[E H 7P 22=4]. Fail =
19-| R5.1- show dice« | FAMAHIYC] Tl HEZF HA|E = K- Fail»
200 RS5.2¢ set dicee | FARR| i 4 THE. Fail
214| R5.3 roll dices | 27H 27FA|, M2 0] EHE =X, Fail

Category partitioning testing

10 1.1.0.1.0.0.0.0.0.0¢ fail
11 1.1.0.2.0.0.00000 fail
12 1.2.0.1.0.0.0.0.0.0¢ fail «
13 1.2.0.2.0.0.0.0.00¢ fail
14 1.3.01.00.0.0010.. fail
15 1.3.02.000000. fail »
16 1.4.01.000000.. fail «
17 1.4.02.000000 . fail
18 2.1.0.0.0.0.0.000¢ fail «
19 £.2.0.0.000000. fail
20 2.3.0.0.0.0.0.0.0.0. ¢ fail »
21 2400000000« fail «
22 3.1.2.0.0.0.0.0.0.0. - fail «
23 3.1.3.0.0.0.0.0.0.0. ¢ fail
24 3.2.2.0.0.0.0.00.0. ¢ fail
25 3.2.3.0.0.0.0.0.0.0,» fail «
26 3.3.2.0.000000 . fail

17
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System testing - Result

Team1 Team?2
Brute Force 100.0% (0/42 failed) 0.0% (27/27 failed)
Category 100.0% (0/95 failed) 0.0% (73/73 failed)

Pairwise 100.0% (0/64 failed) 0.0% (50/50 failed)
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ActionListener = ActionListener() {

act ionPerformed{Act ionEvent start|istener) {

.checkfunc( = 0) {

Main ¥

(Runt imeException e) {}

Run with Coverage !

ActionListener = ActionListener() {
act ionPerformed{Act ionEvent start|istener) {

.checkfunc(
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Code coverage

Alarm
AlarmList
AlarmUl
Buzzer

FunctionList

LapSplitList

Main

RandomDirectionGenerator

RandomDirectionGeneratorUI

RandomNumberGenerator

Class, %

100% (1/ 1)
50% (1/ 2)
100% (5/ 5)
33.3% (1/ 3)
100% (1/ 1)
0% (0/ 1)
100% (1/ 1)
100% (1/ 1)
100% (5/ 5)

100% (1/ 1)

Method, %

Line, %

1.7% (1/ 13)
20% (1/°5)
26.3% (5/ 19)
11.1% (1/ 9)
33.3% (1/ 3)
0% (0/ 3)
50% (1/ 2)
25% (1/ 4)
50% (5/ 10)

16.7% (1/ 6)

10.5% (23/ 219)
33.3% (4/ 12)
13.9% (16/ 115)
10.9% (6/ 55)
52.9% (9/ 17)
0% (0/ 79)

95% (19/ 20)
33.3% (6/ 18)
38.1% (16/ 42)

8.2% (7/ 85)
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file:///C:/Users/jangjinseo/Documents/worksapce/19-06-02%20Watch%200.6.2_BugFix/.empty/index_SORT_BY_CLASS.html
file:///C:/Users/jangjinseo/Documents/worksapce/19-06-02%20Watch%200.6.2_BugFix/.empty/index_SORT_BY_METHOD.html
file:///C:/Users/jangjinseo/Documents/worksapce/19-06-02%20Watch%200.6.2_BugFix/.empty/index_SORT_BY_LINE.html
file:///C:/Users/jangjinseo/Documents/worksapce/19-06-02%20Watch%200.6.2_BugFix/.empty/.classes/Alarm.html
file:///C:/Users/jangjinseo/Documents/worksapce/19-06-02%20Watch%200.6.2_BugFix/.empty/.classes/AlarmList.html
file:///C:/Users/jangjinseo/Documents/worksapce/19-06-02%20Watch%200.6.2_BugFix/.empty/.classes/AlarmUI.html
file:///C:/Users/jangjinseo/Documents/worksapce/19-06-02%20Watch%200.6.2_BugFix/.empty/.classes/Buzzer.html
file:///C:/Users/jangjinseo/Documents/worksapce/19-06-02%20Watch%200.6.2_BugFix/.empty/.classes/FunctionList.html
file:///C:/Users/jangjinseo/Documents/worksapce/19-06-02%20Watch%200.6.2_BugFix/.empty/.classes/LapSplitList.html
file:///C:/Users/jangjinseo/Documents/worksapce/19-06-02%20Watch%200.6.2_BugFix/.empty/.classes/Main.html
file:///C:/Users/jangjinseo/Documents/worksapce/19-06-02%20Watch%200.6.2_BugFix/.empty/.classes/RandomDirectionGenerator.html
file:///C:/Users/jangjinseo/Documents/worksapce/19-06-02%20Watch%200.6.2_BugFix/.empty/.classes/RandomDirectionGeneratorUI.html
file:///C:/Users/jangjinseo/Documents/worksapce/19-06-02%20Watch%200.6.2_BugFix/.empty/.classes/RandomNumberGenerator.html
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larm

(@)
Q

SS

>

Alarm_Manager

Y
(@)
D

<
Q
>

Class, %

100% (1/ 1)
100% (1/ 1)
100% (1/ 1)

(
(
(
100% (1/ 1)
(
(
(
(

100% (1/ 1)
100% (1/ 1)
100% (1/ 1)
100% (1/ 1)

Method, %

20% (2/ 10)
9.1% (1/ 11)
10% (1/ 10)
50% (1/ 2)

8.3% (1/ 12)
71% (1/ 14)
9.1% (1/ 11)
5.6% (1/ 18)

Line, %

22.1% (15/ 68)
18.6% (8/ 43)
23.1% (9/ 39)
50% (2/ 4)
20% (10/ 50)
13.3% (12/ 90)
19.2% (14/ 73)
14.4% (13/ 90)

[12]
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file:///C:/Users/jangjinseo/Documents/worksapce/we/Function/index_SORT_BY_NAME_DESC.html
file:///C:/Users/jangjinseo/Documents/worksapce/we/Function/index_SORT_BY_CLASS.html
file:///C:/Users/jangjinseo/Documents/worksapce/we/Function/index_SORT_BY_METHOD.html
file:///C:/Users/jangjinseo/Documents/worksapce/we/Function/index_SORT_BY_LINE.html
file:///C:/Users/jangjinseo/Documents/worksapce/we/Function/.classes/Alarm.html
file:///C:/Users/jangjinseo/Documents/worksapce/we/Function/.classes/Alarm_Manager.html
file:///C:/Users/jangjinseo/Documents/worksapce/we/Function/.classes/Dice.html
file:///C:/Users/jangjinseo/Documents/worksapce/we/Function/.classes/Main.html
file:///C:/Users/jangjinseo/Documents/worksapce/we/Function/.classes/RR.html
file:///C:/Users/jangjinseo/Documents/worksapce/we/Function/.classes/Stop_Watch.html
file:///C:/Users/jangjinseo/Documents/worksapce/we/Function/.classes/Time.html
file:///C:/Users/jangjinseo/Documents/worksapce/we/Function/.classes/Timer.html
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g —— Q GitHub
°

4 - @ %
h— sonarqube\\
' ®
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Static Analysis

sonarqube Projects Issues Rules BQualifeProfilesy Quality Gates  Administration

Sonar way | Built-in m 60 Never Never v
Java, 7 profile(s) Projects Rules Updated Used

CheckStyle 0 185 1789 3 hours ago 3 hours ago v
FindBugs | Built-in 0 443 Never 42 minutes ago v
FindBugs + FB-Contrib | Built-in 0 745 Never Never ~
FindBugs Security Audit | Built-in 0 121 Never Never ~
FindBugs Security Minimal | Built-in 0 91 Never Never ~
PMD | Default | 178 284 3 hours ago 2 hours ago -
Sonar way | Built-in 0 349 Never 19 minutes ago -

25
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Static Analysis

v¢ teamt

17 @

& Bugs

v7 team2

: @

& Bugs

159

© Vulnerabilities

9

© Vulnerabilities

416 @ O 00%

& Code Smells Coverage

93 @ O 0.0%

& Code Smells Coverage

PMD

@ 36.9%

Duplications

O 23%

Duplications

Last analysis: June 6, 2019, 8:44 PM

3.8k ©

Java

Last analysis: June 6, 2019, 8:44 PM
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Static Analysis

Bugs | £ | Vulnerabilities | £

17© 159

19-06-02 Watch 0.6.2_BugFix/src/main/java/AlarmList java

& Bugs

Don't extend "Thread", since the "run" method is not overridden. 7 minutes ago v 126 o -

& Bug~v @ Major + O Open v Notassigned ¥ 5min effort Comment multi-threading, pitfall =

19-06-02 Watch 0.6.2_BugFix/sr¢/main/java/Buzzer.java

O Either re-interrupt this method or rethrow the "InterruptedException”. 7 minutesago v 139 % VT~

& Bugv @ Major v O Open v Notassigned v 15min effort Comment cwe, error-handling, multi-threading *

O Either re-interrupt this method or rethrow the “InterruptedException”. 7 minutesago v 144 % VT~
& Bugv @ Major + O Open ¥ Notassigned v 15min effort Comment cwe, error-handling, multi-threading ¥
0 Either re-interrupt this method or rethrow the "InterruptedException”. 7 minutesago v 157 % VT~

& Bug~ @ Major ¥+ O Open v Notassigned v 15min effort Comment cwe, error-handling, multi-threading ¥

il vn fedave it thic mantlhad av catbhea. than Mebarer st ad B aan i T ot s ((ET (T —

27
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Either re-interrupt this method or rethrow the "InterruptedException”. 5minutes ago v 139 %

&% Bugv @ Major + O Open ¥ Notassigned v 15min effort cwe, error-handling, multi-threading

Comment

dur = dur + 50@;
view.buzzerlb.setText("");

try {
Thread.sleep(5@@);

} catch (Interruptedexception e) {}

Bugs

28




Chapter 4

Static Analysis

Make buzzer a static final constant or non-public and provide accessors if 13 minutes ago v L14 %
needed.
O Vulnerability ¥+ @ Minor + O Open + Not assigned v 10min effort Comment cwe ¥

private View view;

private int funcNum = 4;

new Vector();

public vector alarm

Vulnerability
29
s
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Static Analysis

private int funchum = 4;

Remove this unused "funcNum" private field. 9 minutes ago v 116 %

@ Code Smellv @ Major + O Open ¥ Not assigned » 5min effort Comment unused ¥

public Vector alarm = new Vector();

Rename field "alarm” 9 minutes ago + L17 %o
& Code Smellv @ Major + O Open ¥ Not assigned * 10min effort Comment brain-overload *
Code smell

30
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Static Analysis

w7 team1

176 @ 226 @)

# Bugs © Vulnerabilities

¥ team2

53 @ 33 ©®

% Bugs 6@ Vulnerabilities

O 0.0%

Coverage

10k @

& Code Smells

O 0.0%

Coverage

2.4k @

& Code Smells

Checkstyle

[12]

Last analysis: June 6, 2019, 9:19 PM

@ 36.9% 3.8k ©

Duplications Java

Nkt

Last analysis: June 6, 2019, 9:19 PM

O 2.3% 1.3k @

Duplications Java
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77 team1

176 @

& Bugs

w7 team2

6@

& Bugs

226 (®

© Vulnerabilities

9
© Vulnerabilities

10k @

& Code Smells

93 @

& Code Smells

O 0.0%

Coverage

O 0.0%

Coverage

Sonar way

Last analysis: June 6, 2019, 9:19 PM

@ 36.9% 3.8k ©

Duplications Java

Last analysis: June 6, 2019, 9:25 PM

O 2.3% 1.3k ©

Duplications Java
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77 team1

o
& Bugs

17 team2

1
& Bugs

[ Failed _

°Q

© Vulnerabilities

@GP

°Q

© Vulnerabilities

44

& Code Smells

110

& Code Smells

O 0.0%

Coverage

O 0.0%

Coverage

FindBugs

Last analysis: June 6, 2019, 9:14 PM

@ 36.9% 3.8k ©

Duplications Java

Last analysis: June 6, 2019, 9:14 PM

O 2.3% 1.3k @

Duplications Java

33

[12]




Chapter 4

Static Analysis [T2]

vr 5 team2 master

Overview  Issues  Measures Code  Activity  Administration =

Quality Gate

Reliability Rating on

Mew Code
Is worse than A
—_— Leak Period: since previous version
Bugs Vulnerabilities started 23 hpﬁw .
& Bugs 0 Vulnerabilities & New Bugs @ New Vulnerabilities

FindBug — T2

34
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Static Analysis 2

(5 team? 18 28 00% g
|: src/main/java/Function/Time.java ﬁ Lines Issues Coverage =
1 wasd2. package Function;
2 import System Support.®;
3 public class Time {
4 private System_Clock system_clock;
5 private int hour;
6 private int minute;
7 private int second;
8 private int date;
] private imt month;
19 private int day;
11 private int isSet;
12 private int[] dis;
13 private int[] monthDate;
14 private int setNow;
15 public Time(){
16 system_clock = new System Clock(1,1,0,08,0,0);
17 Thread t = new Thread(system_clock," HFEE");
o e £ ZEBE ()5
new Function.Time() invokes Thread.start() 10 minutes ago v L18 %
# Bugv @ Major » (O Open = Notassigned » 1heffort Comment multi-threading
19 month = 1;
20 date = 1;
21 day = 1;
22 hour = @;
23 minute = @;
24 second = @;
o isset-g; Multi-threading - Constructor invokes Thread start()
26 dis = new int[]{@,hour|
27 monthDate = new int[]{ m . . - . . - a . )
o } Bug (] Major L ™ multi-threading Available Since June 5, 2019 Constant/fissue: 1h
29

The constructor starts a thread. This is likely to be wrong if the class is ever extended/subclassed, since the thread will be started before the subclass constructor is started.
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