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Use Case 8. Time Out
Actor System
Purpose £ 30| gl m, 2 S X AlZte AHLtsic,
o U 2ROl 88 W L B0 XIct N2 Aol WA N2E
Type Hidden
Pre-Requisites N/A
(U) : User, (S) : System

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

)

1. (S) : Mode 21 ¢ AI Timeout AI7P° 0X 2 X7|3}3tCt,

2. (S) : Timeout A|Zt2 10msOtCH S2ICH

3.(5): HE 222 8o Timeout A|ZH2 0X2 X7|3}8tC},

4. (S) : Timeout AlZHO| 10£7} & B2 diE AlZtE EX[SHL Time
Mode= T gtStCt,

N/A

(U) User, (S) : System
1. (S) : Time Mode ¥ lIHQI' Start Stopwatch, Set Timer, Start Timer,

Set Alarm, Start Game 2 A|0f= Time OutO| YO{L}X| Q=Ct
Use Case 32. Select City
Actor User
Purpose HOHNE2 T AE MEfSICE
Overview BNH2 T AE HESH0] 3T A9 AlZf2 A LtstCt
Type Evident

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

Worldtime Mode 0| 0{OF $tC}.

(U) : User, (S) : System

1. (U) : D HE(CHS AlZHCHel = A| MEH)S FELC)

2. (S): MEHEl ZA|E O3 A|ZHCHS| T A|2 HRRLCE

3.(S) : HHE Z A9 Al Zt2 F#517| QI8 f2ILtet A2} 7| &
AXHE A AlZHof| C5tA, Summertime©| 43} &S
B2 1AZHE FIt2 G M ALttt

N/A

N/A

Typical Courses of Events2| 38 2
Alternative Courses of Events2 0| =

Typical Courses of Events2| 381 2
Alternative Courses of Events= 0| =

|0 DHES
Al H Al

== M 0E

OIS = A

Ol =sol

¥0I|

g
10
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Feedback

 § ©

Use Case : 2. Set Time

(U) : User, (S) : System
1. (U): C HHEAIZH 38)2 24 +2Ch

enterSetTime()

2. (S) : Display®il AlZH =8 2}HE 10ms OFCH 57|

Hoz HOojEL;

(st = AlZH ER9lo] AZS AP > B M(1ZX)-

>ZAFM(1)0LC} BHRO| EOjFECh

. (U) : Add Time, Change Timeunit 52 &3 *l t
2o 5, CHEWXN =H TR)2 £2

Use Case : 4. Change Timeunit

(U): User, (S) : System

Use Case : 37. Start Game

(U) : User, (S) : System

1. (U) : Game Mode0f| ZIist = Game CH7| AEfO]
M D HEMAIZHE F2C

2.(S): Game2| &EHE A[Zo 2 Hetsich

startGame() //gamestate = GAME |

LAYINC

3. (S) : @& ¥ Dinosaur, Hurdle, Background2t &
£ #Z4stH 10ms OHC UpdatestCh.

1. (U): D HEAIZE Bhel BE)2 2 =ECt

enterSetTime()

2.(S): MElsl= AlZE CHR|E Ch2 Chel2 "1017h-
S AlZE EHRITF AW QICE (E->E->Al->L->E->
H->x)

Use Case : 38. Dinosaur Jump

(U) : User, (S) : System

3

&

1. (U) : GameO| A|ZtEl = D B E(Reset)S F2Ct

startGame()

2. (S) : Dinosaur®| ZHHE y=0o| ¥o| Yo 2 A%
ot 2|8 2%l Ch3 CHA| y=0o| g9 oz &
Ao Y9IK|2 St

dinosaurJump()

TimeUnit= &

Dinosaur jump &

(@)

B 24 St

St [ OFCH enterSetO00 S =

[f OFC startGame

=)

=
=
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System Testing - Category-Partition Testing

i Mode Actions Checks Key Result || 17 |display timer |resettimer valid beep 3.6.1 P 37 |setalarm set alarm valid beep 7.18.11 |P
1 display time | change time Check valid time o P 18 |display timer | goto next function | valid beep 3711 |P 38 |setalarm turn alarm on valid value change 7199 |P
format
19 |settimer set timer valid value change 489 P 39 |setalarm turn alarm on valid beep 71911 |P
Z |t ;:::nnagte e Spcrommitee (M2 18 20 | settimer set timer valid beep 4811 |P 40 | setalarm turn alarm off valid value change | 7.20.9 |P
3 display time change time check changing time | 1.1.3 P 21 | display active stopwatch | valid beep 5.9.1 P 41 |setalarm turn alarm off valid beep 7.20.11 |P
o stopwatch
format it A 42 |giobaltime | goto nextfunction | valid beep 82111 |P
i 22 |displa use stopwatch | valid bee 5.10.11 |P
4 |display time ;:hangte time check oclock 114 |P stoz'wgtch pa pwal P P P Vel besp o [
orma ma
i i 23 | displa reset stopwatch valid bee 511.11 |P
§ | %epiaytime f‘:‘r‘:‘n“agte time vaild beep fan e stog'wztch v P 45 |display game |start game valid beep 10231 |P
1
; ; 24 |displa lap stopwatch valid bee| 51211 |P
6 |display time | goto nextfunction | check oclock 124 |P stoz{w:tch p:atop p 46 | play game S——" vald beep o1 lp
7 display time goto next function | valid beep 1211 |P -
25 |display goto next function | valid beep 513.11 |P
8 | setTime set time valid value change 239 P stopwatch
9 set Time set Time valid beep 2.3.1 P 26 | display alarm | see next alarm check valid alarm list | 6.14.10 |P
10 | display timer | active timer ring beep 345 |P 27 |display alarm | see next alarm valid beep 6.14.11 |P
11 | display timer | active timer stop bee 346 P 28 |display alarm | enable alarm check valid alarm list | 6.16.10 |P — 0
il i i 46/46 x 100 = 100%
12 | display timer | active timer check counting down | 3.4.7 P 29 |display alarm | enable alarm valid beep 6.16.11 |P
13 | display timer | active timer valid beep 3411 (P 30 |display alarm | enable alarm stop beep 6.16.12 |P
14 | display timer | pause timer check no counting 358 P 31 |display alarm | enable alarm show alarming 6.16.13 |P
down
32 |display alarm | change active check valid alarm list | 6.17.10 |P
15 | display timer | pause timer valid beep 3.5.11 alarm
16 |display timer | resettimer check no counting 36.8 33 |display alarm | change active valid beep 6.17.11 |P
down alarm
34 |display alarm | change active stop beep 6.17.12 |P
alarm
35 |display alarm | change active show alarming 6.17.13 |P
alarm
36 |setalarm set alarm valid value change 7189 |P
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System Testing - Pairwise Testing

mode running beep action Pass/Fail
time running ringing nextFunc P
timer running stop reset P
stopwatch stop ringing reset P
stopwatch | running ringing record P
stopwatch stop stop off P
alarm running stop on P
game stop stop end P
timer stop stop nextFunc P
stopwatch running ringing nextFunc P
game running ringing on P
alarm running stop nextFunc P
timer running stop on P
alarm running ringing setTime P
alarm running stop list P
stopwatch stop stop on P
timer stop stop pause P
timer stop stop setTime P
world time running ringing nextFunc P
game stop stop play P
world time | running stop off P
world time | running ringing on P

21/21 * 100 = 100%
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System Testing - Brute Force Testing

Test Num | Description PIF 5-2 | FA9 HES ]IS M off2{7} LIX| YE=X] "Istc) P
Timekeeping | 1-1 | 2EHEE XS 0 ¥ MSst=X| golsict F 5-3 | Summertime 8liF| A| 72A|ZES 2 HR|=X| EQIEICH P
12 | DA HES S 0 27} LIX| YEX| Helsic P Game 6-1 |XINE HES S3US wot 40| AIREIER HolsicE | P
1-3 | 89! siolls 2H29UMX| UAEX| HOZ glFich P 6-2 | 2X9 HES =218 ) 027} LIX| YE=X| Folsict P
14 | ARZHERA AREISIH AtolX) otsict, P 63 |2EHES S U ¥ NSOHEX AelpiC F
1-5 | AlZIOl YAHO= F2i7h=x| ol P NextMode 7-1 | 2EHES 538 o) ¥ ASsH=X| Yoldich F
b O st o bt i d O'clock 8-1 | CiE beep?t SYs ARZIO| B 1, B2(0} & beep®]  |F
22 | SA9 HES EXUS U K27 LIX| YEX| YOIFC P MRS S2IEX] HOIRlc
23 | EfO|o MFA| ARICIS|7} 2ol =] goisict. P
24 | 4EE AIZH0| beepO] B2I=X| HoIFiCt P
Alarm 31 | 2E HES B3SO ¥ ASsteA Yolpi F L. ™ ":% Shf’ft Prigs%} Lgng Press7} T ¥ 4] 853l
32 |PA9IMES 538 U of27t LK FEXl HRlBTE | P L3 7ol FaAE = A
3-3 | 2y MFA| AT ZuolEX| golsic P
34 | 280l 57t HFER 2EA Yol p 2. beep®| LT A7t FHEHUS W,
35 | A58t ARZIO| beepo] B2=x] HolBiCY, P shte] beepRt &8 = A
36 | QRO W 2R AIZI B2 o, j40HE BalEX] (F
goisict.
Stopwatch |41 | 2EHES B3 O ¥ ASet=X| HoIFiC F 39.1% ->17/28 x 100 = 60.7%
42 | SRS WES BB © {7} LIX| YAl HQISCE P
4-3 | Lap TimeO| E|=X] Eolic P
WorldTime  |5-1 | 2E HES 5318 1 & ASet=x| golsict F



03 Static Analysis - Overall

1 2 ¥¥ Bugs
46 B Vulnerabilities

23 Q Security Hotspots & O 0.0% Reviewed

93d Debt 3 - 2 k @ Code Smells

0.0% . 4.1%
O ©®

Coverage on 1.4K Lines to cover Unit Tests Duplications on 2.2K Lines

v Severity v Severity

&% Minor 9

@ Major 3

Reliability @

Security @

Security Review e

Maintainability 0

8

Duplicated Blocks

&% Minor

<Bug> <Vulnerability>

46

¥¥ Bug
f Vulnerability
& Code Smell

© Blocker
@ Critical
@ Major

12
46
3.2k
4 % Minor
48 © Info
764
<Codesmell>

2.2k
138



03 Static Analysis - Bugs (Major)

e InterruptedException handling Al logging 01 2] 0fl

Thread.sleep(msSleep, nanoSleep);

} catch (InterruptedException e){ . = = =
— _ , thread2| interrupted state = 35| FAIE A
Either re-interrupt this method or rethrow the "InterruptedException”. Why is this an issue? 11 daysago~ L100 %
¥¥ Bug v @ Majorv O Open~ Notassigned~ 15min effort Comment ¥ cwe, error-handling, multi-threading ~ ex. Th read .CU rrentTh read . | nte ru pt()
e.printStackTrace();
¥
lastTime = System.nanoTime();
}
b
e sStopwatch = new Stopwatchi);
HAS LHOIA AFSotAl 2= 2 ERe 2 &

Unread field: clock.ModeManager.beep Why is this an issue? 10daysago~ L

¥¥ Bug~v @ Major~v O Open~ Not assigned v 30min effort Comment @ periorm



03 Static Analysis - Code Smell (Blocker)

18 private static final int JUMPING = 1;

i i B A S &= A O|l=
private BufferedImage jumping; JUMPING, Jumplng |_:| e %:' = [=) jl- o C_>| /Ul (=
Rename field "jumping” to prevent any misunderstanding/clash with field "JUMPING" 10daysago~ L32 %
defined on line 18. Why is this an issue?
@ Code Smell v @ Blocker v O Open~ Not assigned v 10min efiort Comment W confusing v
public class WatchSystem extends JPanel implements MouselListener, KeylListener, Runnable {
g g :
PRG1i Nodehmaber Mich: JPanel0ll background component 2t
private SufferedInage background; font component = X &
"background" is the name of a field in "Component”. Why is this an issue? Sdaysagov 124 S
@ Code Smell v @ Blocker v O Open~ Not assigned v 5min effort Comment ¥ confusing v

private long islongpress;
private long timeOut;

private Font font;

"font" is the name of a field in "Component”. Why is this an issue? 8daysagov L28 %
@ Code Smell v @ Blocker v O Open~ Not assigned v 5min effort Comment ¥ confusing v




03 Static Analysis - Code Smell (Critical)
static® 2 & A= timeUnit=S non-static method 0f| A

52 minutes ago v L39 % Al_ 563"
ol > static Bl 22 static0| OfLl HAZ2 H}RD)|

timeUnit[Unit]++;
Make the enclosing method "static™ or remove this set. Why is this an issue?
@ Code Smell v @ Critical ¥ O Open v Not assigned » 20min effort Comment

52 minutes ago v L41 S
@ multi-threading v

if (timeUnit[@] == 60){
timeUnit[o] = 6;

Make the enclosing method "static” or remove this set. Why is this an issue?

Q Code Smell v @ Critical ¥ (O Open v Not assigned v 20min effot Comment

52 minutes ago v L44 S

¥
if (timeUnit[1] == 24){
@ multi-threading «

timeUnit[1] = ©;

i
ol

SAl Al &

Make the enclosing method “static™ or remove this set. Why is this an issue?

@ Code Smell v @ Critical ¥ (O Open v Not assigned v 20min effot Comment
timeThreadE serialize ot Al

8daysagov L10 S

W cwe, serialization »

Make "timeThread" transient or serializable. Why is this an issue?
& Code Smell v @ Critical v (O Open v Not assigned v 30min efiort Comment

(o]
Y



03 Static Analysis - Code Smell (Critical)

SELEE LS ERtel |

Jt2 % Default® &4 61|

Add a default case to this switch. Why is this an issue? 10 daysagov L58 %
@ Code Smell v @ Critical v O Open v Not assigned v 5min effort Comment W cert, cwe v

case NORMAL_RUN:
g.drawImage (normalRunAnim.getFrame(), (int) posX, (int) posY, null);
break;

case JUMPING:
g.drawImage(jumping, (int) posX, (int) posY, null);

break;
case DEATH:
g.drawImage(deathImage, (int) posX, (int) posY, null);
break;
}
beepSound = Applet.newAudioClip(Resource.class.getClassloader().getResource("resources/beep.wav”));
= X A=) OFEl A 0lO O
In J2EE, getClassLoader{) might not work as expected. Use 5daysago~ L15 % getCIaSSLoader() — = T o I —= T M—— E
Thread.currentThread().getContextClassLoader() instead. Why is this an issue? Th read curre ntTh read g etCOntextC I ass Load e r()
@ Code Smell v @ Critical v O Open v Not assigned v 15min effort Comment W Notags v = ?;I Xt
ME HE



03 Static Analysis - Code Smell (Critical)

top = Resource.getFont( "resources/scoreboard.ttf", 60);

Why is this an issue?

@ Code Smell v @ Critical v O Open v Not assigned v 8min effort Comment

Define a constant instead of duplicating this literal "resources/scoreboard.ttf" 3 times.

5daysagov L52 %

W design v

main = Resource.getFont( a "resources/scoreboard.ttf", 170);

sub = Resource.getFont( "resources/scoreboard.ttf", 60);
} catch (Exception e) {

e.printStackTrace();

}catch(IllegalAccessException e){

Avoid empty catch blocks Why is this an issue?
@ Code Smell v @ Critical» O Open v Not assigned v 10min effort Comment

2daysago~v L133 S

W error-handling v

Catch = H|S Xl &=
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g.drawString(String.format("%8s",data[@].substring(5, 8)), 100 , 388);

Potential violation of Law of Demeter (method chain calls) Why is this an issue?

@ Code Smell v+ @ Major v O Open v Not assigned v 30min effot Comment

private WlatchSystem watchSystem;

Static Analysis - Code Smell (Major)

3daysagov L234 S
W Notags »

Found non-transient, non-static member. Please mark as transient or provide accessors.
Why is this an issue?
Q Code Smell + @ Major v O Open v Not assigned v 30min effort Comment

9daysagov L12 S

@ Notags ~

ycatch (Exception e){
e.printStackTrace();

Avoid printStackTrace(); use a logger call instead. Why is this an issue?
@ Code Smell v @ Major v O Open v Not assigned v 30min effort Comment

11daysago~v L17 %

W error-handling v

SciA2 EZ0IAHLE HiaE, Ufet0IEHz 22
HaAE2 201 D& 248t S &6t 1 2| 2,3k =
SEolAl E A

HIOIEHE E&lot= Bean S A0l AL
Bean® 2 £ = 2diA= AE g
(serializable)J}

i
[
ol :L
-

Ml 2l X2l Al printStackTrace 2 Ct= Logger.log()
&



03 Static Analysis - Code Smell (Major)

private WatchSystem watchSystem;

Private field ‘'watchSystem’ could be made final; it is only initialized in the declaration or constructor.

Why is this an issue?
@ Code Smell v @ Major v O Open v Not assigned v 10min effort Comment

Odaysagov L12 %

W Notags »

public void updateStopw(){
LE (this:iseaused se false)

Change this instance-reference to a static reference. Why is this an issue?
@& Code Smell v @ Major ¥ O Open ¥ Not assigned v 5min effort Comment

8daysago v L60 %
¥ pitfall v

DE final =JF & &

static H = di= WHOICt
OlAE*AEOHA-I E/\|01| E'%'EIEE statlca

private class ImageBackground{
float posX;

Variable 'posX' must be private and have accessor methods. Why is this an issue?
@ Code Smell v @ Major v O Open v Not assigned v 10min effort Comment

11daysago v L87 S
W Notags

el
U= getter, setterS Ao

BufferedImage image;

Variable 'image' must be private and have accessor methods. Why is this an issue?
@& Code Smell v @ Major v O Open v Not assigned v 10min effort Comment

11daysago v L88 %
¥ No tags v

c
-

H O

Fel ) Of=0l= B Al

kol

51

-

=
3

et 2 A2 ¢

A0l £S5

rivate@ = & ¢

0
g

nl
_1



03 Static Analysis - Code Smell (Major)

try {

}cat::er(a::::zt;:p:]).:t.neuAudioClip(Resource.class.getClassLoader().getResource("resources/beep.wav")); Exceptiongé i_l a' 6|_X| %-ﬂ Nu”POinterException %
M=ot H EE6IH catchE A

Avoid catching generic exceptions such as NullPointerException, RuntimeException, Exception in try- 6daysago~ L16 %
catch block Why is this an issue?

@ Code Smell v @ Major v O Open v Not assigned v 15min effort Comment W ernor-handling »

e.printStackTrace();

}
}
try {
beepSound = Applet.newAudioClip(Resource.class.getClassLoader().getResource(“resources/beep.wav")); H H H = = Ot

o : - e ‘ e Exception, RuntimeException & 2 £ catchotA| &

_________________________________ ption e){ ’
H
Catching 'Exception' is not allowed. Why is this an issue? 6daysago~ L16 % A~
G Code Smell v @ Major v O Open v Not assigned v 15min effort Comment @ error-handling
e.printStackTrace();
}
}
....... private class ImageBackground{
Class should define a constructor. Why is this an issue? 11 daysago v L86 %
@ Code Smell ¥ @ Major v O Open v Not assigned v 30min effort Comment ¥ Notags v
ivate class ImageBack d AH A =2 0l o

_______ private class InageBackground( MMAIIE Ol A
_____________ float posX;
............. BufferedImage image;
AAAAAAA }
Each class should declare at least one constructor Why is this an issue? 11daysago~v L83 %

@ Code Smell v @ Major v O Open » Not assigned v 15min effort Comment @ Notags ~




03 Static Analysis - Code Smell (Major)

private static int timeUnit[];

Possible unsafe assignment to a non-final static field in a constructor. Why is this an issue?

& Code Smell v @ Major v O Open v Not assigned v 10min effort Comment

4daysagov L11 %
W Notags v

public Alarm() {
alarms = new LinkedList<Calendar>();
toggle = new LinkedList<Boolean>();
LsUL S aalidat (11,

Remove this assignment of "timeUnit". Why is this an issue?
@ Code Smell v @ Major v O Open v Not assigned v 20min effort Comment

yesterday v L19 [l %
@ Notags »

ABEAS0| 28 0ol= static =2
20| OIAEAZ OIS

staticO| Ot Ha~=2 HEZE A



04 Coverage

WatchSystem, Modemanager2 Unit Test CodeJt 8 & 81 I/ 0l 0%.



04 Coverage

Unit Test 1 Failed
> A3 4§l private W ol A 51| IllegalAccessException B4

Yy VY VY VY YY Y Y




Coverage

Element
v B test2

v ([ src/main/java
> 1 (default package)
v f# clock

V VVVVVVVVVV VYV

[4) Alarm java

[4) Background java
[4) Buzzerjava

[4) Cactusjava

[4) Dinosaurjava

[J] Gamejava

[4) Hurdle java

[J] ModeManager java
[4) Stopwatch java
[4] Time java

[4) Timer java

[4] WatchSystem java
[4] worldtime java

> util
v ([ src/test/java
v ## clock

Vv VVVVV VYV

[J] AlarmTest java
[J] GameTest java

[J] ModeManagerTest java

[4] StopwatchTest java
[4) TimerTest java
[4) TimeTest java

[4] WatchSystemTest java

[4] WorldtimeTest java

Coverage

494%
333 %
0.0 %
33.7%
80.7 %
83%
333 %
0.0%
221 %
55%
0.0 %
0.0%
440%
90.8 %
525 %
0.0%
577 %
398 %
793 %
793 %
938 %
6.8 %
100.0 %
872 %
96.1 %
954 %
100.0 %
419 %

Covered Instructions
3,059
1,344

0
1,305
330
17
6

0
49
13
0

0
109
356
170

255
39
1,715
1,715
423

18
238
323
472

16
222

Missed Instructions
3,134
2,686

62
2,565
79
187
12
111
173
225
184
822
139
36
154
256
187
59
448
448
28
41
0
35
13
23
0
308

Total Instructions
6,193 .

1 backage clock;
2

3 dimport java.util.*;

4‘030 5 public class Worldtime implements Mode{

62
3,870 o
409 7
204 3
18 145
11115
2227
23819
20
184 21
8222
248 24
392 ;g
324 5
256 2
442 31
32
23
2,163
2,163
451
44
18
273
336
495
16
530

NI

P
P
p
p
p
p

P

3

p

rivate int curCity;

rivate int timeDiff[];
rivate String city[];
rivate boolean isSummerTime;
rivate Calendar worldClock;
rivate Calendar GMT9;

ublic Worldtime(Calendar curTime) {
timeDiff = new int[] {-20, -19, -18; =17, =16, =15,"-14; =13; =12, =11, =10, =9 =8, =7, -6, =5, =4, =3, =2, =1; 0,1, 2, 3};
city = new String[] {"PAGO PAGO", "HAWAII", "ALASKA", "LA", "DENVER", "CHICAGO", "NEW YORK", "CARACAS", "SAO PAULO", "FERNANDO", "AZORES", "LOND
curCity = 20;
isSummerTime = false;

GMT9 = curTime;
calWorldTime();

ublic String[] requestWorldtime(Calendar curTime) {
update (curTine);
calworldTime();
// TODO implement here
if(isSummerTime == true,
return new String[] {"WORLD-" + city[curCity] + "(S)", String.format("%82d", worldClock.get(Calendar.HOUR OF DAY)) + ":" + String.format("%@
else
return new String[] {"WORLD-" + city[curCity], String.format("%e2d", worldClock.get(Calendar.HOUR_OF_DAY)) + ":" + String.format("%e2d", wor

Al

N A FEo| A XU A = wlkzp BB
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[Spec Review]
S N EE RS 1 g B JuloE
- obA HekHA e R E

[System Testing]
- Category Partition Testing, Pairwise Testing: 0% -> 100%
- Bruteforce Testing: 39.1% -> 60.7%
- WF=o M E o=
- HE dE A, U9 beep ¥ Eto] A

[Static Analysis]
- ThreadE A8} A serializeE 4 A o1 A A interruptE *] 2] 814 & &
- ZAAH O = static H4E Z 5 /\}‘QLGL
- AATE REEAAA] g2 S v A
- Exception Handling V] &

[Coverage] _
- Unit Test Code H.= Z Q
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