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4. Non-functional Requirements
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Specification review

R7.2
R 8.1
R 82
R 83

3. Operation Environments
- OS : Windows 10

> Jar ot S A

Stop Buzzer
Enroll Schedule

Initialize Schedule

0%
Ot
N

25l JDK Z Q.

17. Stop Buzzer
18. Enroll Schedule
20. Initialize Schedule

Activate Schedule

21. Activate Schedule

-
.

> 5198 £

01)1

> Activate ScheduleO|

O|=0|= CHE O|F22 FAE.

Evident
Evident
Evident
Hidden
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02 /\ | Set up the Timer |,\’

( u—— T
03 § Start Timer )

04 P—————
"\\ Stop Timer /\,

/’-—’I A \\\ ~
Initialize Timer )

e =

/ Switch Display

> A= Set Timer2 HA|E AL,
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Use Case
Actor
Purpose

Overview

> UX7| 84

4. Change Current Time
User
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Specification review

Use Case

Actor

Purpose

Overview

Type

Cross Reference
Pre-Requisites

Ul Widgets

Typical Courses of Events
(A) : Actors (S) : System
Alternative Courses of Events

Exceptional Courses of Events

16. Buzz — Version1 (Change button's function)
System

HME STt

N/A

Hidden

R21,R44 R63,R72 R84

J|s W A2 wotop it

Not constant

1.(S): 7|=50| A £/ XS T 2elC)

N/A
N/A

> 20300 M= 2=0] BlH 7[50] 204001 LiXt7| ST
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4. Non-Functional Requirements
- 7tA0| X H3fjof Bt 0
- Display7} & & 0f0f &iC}, Q
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02 2. Performance Requirements

. 20194 6R7IX| Aol ezslofot st (D
04

o AMEXILHESE SFE Al 8S0] 0.1 O|L{O|OfOF THLY.

> DeadlineO| &lf performance requirement®X| 2|F.0

3. Operating Environments

e  Microsoft Windows 7 0|4t G
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Press Time Execute
Button setting 4 Stopwatch

Alarm Execu_te Execute
setting A WorldTime &4 SynR/S

> event-based® E£0| user-basedZ &2 LI=0{X 2.

B. Event-Based

Calcv’ .e
S JS

Calculate
WorldTime
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R8.1 showSun 33. Show Sun Hidden

R8.2 calculateSun 34. Calculate Sun Hidden

R8.3 setSunNation 35. Set Sun Nation Evident

R8.4 changeSetRise 36. Change Set Rise Evident

R9.1 changeMode 37. Change Mode Evident

R9.2 realTimeTask | 38. RealTime Task I Hidden

- o

— = 33. Set Sun Nation User AEXHOAH AlZHE EI4A L2 Nation®
— + HEE $E2W CF2 Nation2ZE H(
= . HEg £28 OF Naton2Z H0
== 34. Change Set Rise User | AMBXH7L &3 HES S8 28/ A
— Ref 9

£ = 35 Next Mode User | AFEXOIA Cte ZEE E0ECL

™ “:i” ﬁ 36. RealTime Task System | AF2E|1 Q= RESO| XY Of 10

Crans woox

a2t 3
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Alternative Courses of Events

N/A

Exceptional Courses of Events

4o

- X 2 A & 29 section®| Zt0| overflow]t €0 &
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- X, B A9l section® Zt0| underflow?t €0 &

section®| ZE[CHZIO|M -12 X 2|THCE

40
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| Use Case 15. Show Timer

e Actor User
9 Purpose TEX Timer SHHE 2

Overview AMEXIZE Timer ZE0| TYUSHH Timerl| 3tHZ EHGE
04

- Show Timer2| 8% systemO| 20| F= A QG| actor?} ZXE.

Kise/Set= 2/| HOot= AlgE &7

Type Primary I

e mo A no 9

> TypeO| evident, hidden®| 0| 20| =gt
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2010V e o =il AAVIYE T2
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Typical Courses of Events

(A): Actor, (S): System
1. (A) User/| HEE %EI Timer SettingE':F =0 7tCt.
2. (S) SystemO| Timer Setting 2tHE & A|ZICE.

3. (A) UserZl Next Section HHEEZ =cf £
St

4. (S) UserZ| AEHSE S
5. (A) +, - &8 o=
S7HAIZ| AL EAAZICE
6. (S) LT Al .
7. (A) Lt7t7| HEE AMSI0f L7t

8. (S) Timer 2tHE EHTHC]

A Sectione MEH

ection® blinkSHC}.

E2 =M HEHTE section?| T2
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Use Case: 5. Select Mode

I System
1. User?t CI& 2E HEZ £+

=
ok User |
2. SystemO| Cf= EEZ9| OIS pressNextMode()
=20},
3. User?} Select Menu HEE = displayNextMode
20 T FHO| EA|IE ModeE
Selectst 2= 9ICH. pressSelectMode()

4. SystemO| Select®t XHHZ =}
HOl| =3THCt.

5. User?l Confirm HEZ FZ2
STH Select® ZEE0| SFEICE
6. (A:[User’t Exit HEE
Select?t ZEE2 MESHL|
LEZFCE

7. Show time3t3E &&sicy | | 00 TSNS

displaySelectModePick

e

pressConfirmSelectMode()

displayShowRealTime

pe) |ru
g

pressChangeMode()

> M2 CHg BEZ HOFEH OfH 0|28 HOiFT| (2o
48 50| L=y,

> Exit HES FE& ALtE|E Ex5X| ¢ Oglol= glS.
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Exceptional Courses of Events || Select?t ZE= L 0|& Mode ListO] EA|Z[X] EF=C
- - 0[0] 4742] 7|s0| F7E SEfM 7ISE —7|:-7|'°|'E=|E
03 W {20 SHL 7|2 FMASID F7HSCE (FIFO E4)

04 Name 4. pressSelectMode
o Resposibilities Mode listOfl AF&XE7 EHSE ModeE F7r3HELE.
Type System
Cross References | R2.1, R2.2
Exceptions E1: 0|0 Mode List0]l EXHSt= Mode?t 2B FIHE O] HA|BHCE

| &
E2: 00| Mode List0ll 47H2] Mode?t RU=Hl 7|58 F7tg &
HMe BH 207t = 7|58 ®MAsta dEE 7|2 F71e
Output N/A

Pre-Conditions | Show Mode Setting”t H& |0 RAO{OF StC}

Post-Conditions | N/A

> Modelist0] select?t REE D =AKX| AX|St= ACIX| At=tOtCt
ClE2A #7750 /S,
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Category—partition test

2> Testable Units and Representative Values

Group Category Description Value Number
RealTime 1000
Timer 1100
Alarm 1200
Mode Mode AdeD e 2E Stopwatch 1300
Schedule 1400
Expenditure 1500
Setting 1600
set 2000
o start 2100
function function LE0|M A8 SHE 715
stop 2200
Initialize 2300
defaultzt e O S%3t= B2 3000
default 2t BEo| 7|5 defaultdt F5
defaultgtO] Ol f SE3H= B2 3001
NS FASHE Y2 3100
x| M3t gt =0t /7
HSHgE ZISLR| Y= B8R 3101
ZEURD HOHX| = F R 3200
ESESe Z|Zgr ojet
HEURO HOIX|X| Y= BR 3201
i 2E7h oo EED Q=
3300
32
neE &g foreground/background N o L
Setting % 27t WaRte ER A 01
32
user’t ring & 3400
Ring ring 32 F=H|
systemO| ring& & 3401
HEE HE AI8SHE 8% 3500
store/load HOIE MY/2E 2R 8% BEE O|H0| A8 T O|E{7t A
3501
32
BES 4 20 XA A8t B2 3600
A83te BE ) 2E A8 7H BEE full4) 23 AH83tE E? 3701
LHEE 4 2Ot HO| A8 8% 3602

P
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2> Testcase

Error constraints M -&:

5376 > 452 (92%Z2)

Single constraints & &:
452 2> 119 (74%7"*)

Property constraints &8

119 - 57 (53%7"*)



Pairwise test

2> TestResult
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os
Windows 10
Windows 10
Windows 10
Windows 10
Windows 10
Windows 10
MacOsS X
Mac OS X
MacOs X
Mac OS X
MacOS X
MacOsS X

Function
Clock
Timer

Stopwatch
Alarm
Schedule
Expenditure
Timer
Stopwatch
Alarm
Schedule
Expenditure
Clock
Stopwatch
Alarm
Schedule
Expenditure
Clock
Timer

Status
Running
Setting

Running
Setting

Running
Setting
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2> TestResult

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

Alarm
Schedule
Expenditure
Clock
Timer
Stopwatch
Schedule
Expenditure
Clock
Timer
Stopwatch
Alarm
Expenditure
Clock
Timer
Stopwatch
Alarm
Schedule

Running
Setting

Running
Setting

Running
Setting
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Brute Force test

>> TestResult

Test Case No.

L retcee | Resurt

AERAE A & JE0M BE 2 AE0M AEURE XIBCH} CHA|

— =R
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Category—partition test

2> Testable Units and Representative Values

I Group Category Description Value Number

RealTime 1000
Timer 1100
Alarm 1200

EREREIS
Mode Mode Stopwatch 1300

nc
World Time 1400
Sun Rise / Set 1500
Setting 1600
set 2000
start 2100
oM
function function

Aot 7Is
stop 2200
reset 2300




Category—partition test

2> Testable Units and Representative Values

P

AM/PM HA O 2 AlZtE 57 3000
time type N2t EE Y
24M[2t Aoz A2tE BY 3001
defaultghe Of SEst= E2 3100
default 2t DE9| 7|58 defaultdt F5
defaultto] Otd W ot FS 3101
AUUS 2t B2 3200
EL EELESES
AU S XK Y= B2 3201
L g0l 2P A= B 3300
EEEE EEE TR
o o] SHEof UX| ¥e A9 3301
e eIt st Faen Qs B 3400
setting
BENE foreground/background
g REJL WA ER FXoHE B 3401
user?t ring B2 3500
Ring ring B8 FH|
systemO| ringZ & 3501
HEE NS A8 B2 3600
store/load ClolE ME/2E 28 /%
REE OOl A8 HIOIE 7t U= B2 3601
BEE empty(0,1.2) 23 A8 B2 3700
AgEHE BE Ha RE AR T4
BEE full4) A3 AH83HE B2 3701
sun rise2 2FE0] ole B2 3800
rise/set sun rise/set 2%
sun set 22 HFE0f 2= B 3801




Category—partition test

2> Testcase

Error constraints M -&:

14336 -> 7169 (50%?:.".’.\_)

Single constraints & &:
7169 > 453 (94%7"*)

Property constraints &8

453 - 37 (92% o)



Category—partition test

2> TestResult

Test Case No. Test Case Result
1 3001 T
2 3200 T
E
’ 3501 30% YA My
4 3601 T
5 3701 T
6 1000, 2000, 3001, 3201, 3400, 3700 T
7 1100, 2000, 3001, 3201, 3400, 3500, 3601, 3700 T
8 1100, 2100, 3001, 3100, 3400, 3500, 3601 T
9 1100, 2100, 3001, 3100, 3401, 3500, 3601 T
10 1100, 2100, 3001, 3100, 3400, 3500, 3601 T




Category—partition test

2> TestResult

11 1100, 2100, 3001, 3101, 3401, 3500, 3601 T
12 1100, 2200, 3001, 3100, 3400, 3500, 3601 T
13 1100, 2200, 3001, 3100, 3401, 3500, 3601 T
14 1100, 2200, 3001, 3101, 3400, 3500, 3601 T
15 1100, 2200, 3001, 3101, 3401, 3500, 3601 T
16 1100, 2300, 3001, 3100, 3400, 3500, 3601 T
17 1100, 2300, 3001, 3100, 3401, 3500, 3601 T
18 1100, 2300, 3001, 3101, 3400, 3500, 3601 T
19 1100, 2300, 3001, 3101, 3401, 3500, 3601 T
20 1200, 2000, 3001, 3201, 3300, 3400, 3500, 3601, F

3700

rim




Category—partition test

2> TestResult

1200, 2000, 3001, 3201, 3301, 3400, 3500, 3601,

2! 3700 E =8 42| OUAH
22 1300, 2100, 3001, 3100, 3400, 3601 T
23 1300, 2100, 3001, 3100, 3401, 3601 T
24 1300, 2100, 3001, 3101, 3400, 3601 T
25 1300, 2100, 3001, 3101, 3401, 3601 T
26 1300, 2200, 3001, 3100, 3400, 3601 T
27 1300, 2200, 3001, 3100, 3401, 3601 T
28 1300, 2200, 3001, 3101, 3400, 3601 T
29 1300, 2200, 3001, 3101, 3401, 3601 T
30 1300, 2300, 3001, 3100, 3400, 3601 T
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2> TestResult

31

1300, 2300, 3001, 3100, 3401, 3601

32

1300, 2300, 3001, 3101, 3400, 3601

33

1300, 2300, 3001, 3101, 3401, 3601

34

1400, 2000, 3001, 3201, 3400, 3601, 3700

35

1500, 2000, 3001, 3201, 3400, 3601, 3700, 3800

36

1500, 2000, 3001, 3201, 3400, 3601, 3700, 3801

37

1600, 2000, 3001, 3201, 3400, 3601, 3700




Pairwise test

2> TestResult

WD 0=~ h 1 AW

[ S T Nl T Ty
O W o ~OWn b WNKNERO

0s
Windows 10
Windows 10
Windows 10
Windows 10
Windows 10
Windows 10
Mac OS5 X
MacOS X
Mac OS5 X
MacOS X
Mac OS5 X
MacOS X

Function
Clock
Timer

Stopwatch
Alarm
WorldTime
Sun Rise/Set
Timer
Stopwatch
Alarm
WorldTime
Sun Rise/Set
Clock
Stopwatch
Alarm
WorldTime
Sun Rise/Set
Clock
Timer
Alarm
WorldTime

Representation
24H
12H

24H
12H

24H
12H

24H
12H

Result
T
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Pairwise test

2> TestResult

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

Sun Rise/Set
Clock
Timer

Stopwatch
WorldTime

Sun Rise/Set
Clock
Timer

Stopwatch
Alarm

Sun Rise/Set
Clock
Timer

Stopwatch
Alarm
WorldTime

24H
12H

24H
12H

I I I I e R R e e R e R R A R
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Brute Force test

>> TestResult

Test Case No.

A2EAXE 7 £ =M 2[AE0M
AE/UKE AIRCHE CHA| 2[2E0]

SESHH AR HH U=
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SRUCHH F 74 o 2l=7R

setting® H83t7| Foll WX LI B 0|
AEfQt SUtCt
oY £ HE 5 AT B2l £ 2217
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0:
0;

UOIN 22 AZZS FH HUoE

ket
LS ML mode setting2 £ A H|ZHS

He MM 9999H 0|=0f 00004 £ Lt
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