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‘ Define Essential Use Cases




Use Case

Set Time

Actor

User

Purpose

Alzts 4

Overview

User?} funct, start, stop 7| & O| &3l A|ZtS &

C}.

Type

Evident

Cross Reference

Functional Requirements ; R.1.1, R.1.2

Pre-Requisites

ModeZ} Time-Keeping @ AEH O OF $HCH

Typical Courses

Of Events

A) : Actor, (S) : System

freset(-)HHES
ES2 =9 Ef%

AI 10),

Alternative Courses
Of Events

Exceptional Courses
Of Events

E6. 12A|7F = Bd
E8. AXIE funct




‘ Define Domain Model




Concepts from Use Cases

..-III Ifi’..-" '=-._.-I|I If"...-r"' .‘..""..Ill
Set Time J{  Set Timer |(Stop Timer Buzzer)

— — —

"_.-"" - ..."".II If"..-"' ."--.,h"III I.."’..." ‘...""'.II
Start Stopwatch .JI |t~.5tnre Lap & Splrl}:} |k_~.Pame Stnpwatch;jl
{Check Lap & Split}l I:: Reset Stopwatch ?I |:: Set Alarm
If"..."‘r—ﬁ-‘..""h\ If"_.-"‘r—-“"'x "~|II f T

I\:Stnp Alarm Buzzetjl l‘-... Set Snooze ,_r' I\\ Set Scope

—

l;' Generate Rand. " / Generate Rand. ‘xl l;' Select Function \

|| L,
\. Number FAN Direction JA

W,

- . - s
—— -, -, e

", —_— —
. - ",

/ Beep \Y4 Beep
/\_ Timer Buzzer /'\ Alarm Buzzer

—— — 4 — e

j
|

Display Time

.
A

!

s




— Assign Class Name

— —_

va . N/ \
Time Keeping || South Finder

-
i

Stopwatch JI f Lap & Split

\ ; “Rand. Number‘m“I

Alan'n P"“Pert'esf \_ Generator

" —-""'

—

ff Rand. Direction | ls""' Buzzer
Generator /'




Identify Associations

Association
Category

Associations

A manipulate B

Select Function - Time Keeping

Select Function — Timer

Select Function - Stopwatch

Select Function — Alarm

Select Function - Random Number Generator
Select Function — Random Direction Generator
Timer — Buzzer

Alarm - Buzzer

A refer to B

Time Keeping — South Finder

Time Keeping — Time

South Finder — Time

Stopwatch - Lap & Split

Lap & Split — Time

Timer - Time

Alarm - Alarm Properties

Alarm Properties — Time

Random Number Generator — Time

Random Direction Generator — Time




)

Time Keeping

Role and Multiplicity

South Finder

—

)

Lap & Split

Properties

S

South Finder
—

A

Time Keeping
S

)

Stopwatch

Lap & Split




Conceptual Class Diagram

1

manipulate

«Business Object»
Time Keeping

refer-to

day: int
month: int
date: int
Time: Time

1

«Business Object»
South Finder

Time: Time
el CD_on: boolean[60]

manipulate

«Business Object»
Stopwatch

«Business Object»
Lap & Split

0.1

lap_and_split: Lap_and_Split
Time: Time

'I§B: Time
split: Time
number: int

«Business Object»
Select Function

manipulate
P 0..

function_number: boolean[6]
selected_function: int

«Business Object»
Timer

1 manipulate 4

1

Time: Time
buzzer: Buzzer

«Business Object»
Buzzer

«Business Object»
Alarm

on: boolean
interval: float
duration: float

)W

1)1

«Business Object»
Time

0.1

alarms: Alarm_Properties
el CD_on: int[60]

«Business Object»
Alarm Properties

hour: int
minute: int
second: int
millisecond: int

buzzer: Buzzer

manipulate

«Business Object»
Random Number Generator

1 = o.0

Time: Time
days: boolean[7]
on: boolean
number: int

Time: Time
random_number: int

manipulate

«Business Object»

Random Direction Generator

Time: Time
random_number: int
el CD_on: int[60]




‘ Refine Glossary




Glossary Description
function_ number{0]~[5] £=A1 2 Time Keeping, Timer, Stopwatch,
function_number: boolean[6] Alamm, Random Number Generator, Random Direction Generator
°f On/Off HFE 2|0|5t= HI (1 is On).

selected_function: int SIH AFR S Q! Function?| HZ (0~5)2 2|0|6t= B

day: int 1(YRY)~7(FR Y9 ¢ 7HX=

month: int 1~129| 242 7HX|&

date: int 1~319| U 7|'7(|E
Al 2,
ClassOf| EEfEr §6+7ﬂ AH8EICt

Bl=2l0f = 607K LCD2| On/Off {E-E 2|0|8t= B Y.
ClassOll 2t XA SHA A& EICH

H X 2| On/Off o5, 2+, XA |2HE 2|0|8t= FZH|(Class).
ClassOi| [t} == stA| AMSEICH

=] E| X0|
Time: Time

elLCD_on: boolean[60]

buzzer: Buzzer

lap_and_split: Lap_And_Split AEK[O| Lap & Splite X ESH7| 2|t FZEH|(Class).
lap: Time Lap AlZHE MESH7| 28t 2K (Class).

split: Time split AlZHS XMESL7| 23 L&KM (Class).

number: int //L&S Lap & Splite| HZ £ o|0|sl= =

o
10
=

alarms: Alarm_Properties 57| @8t =X\ (Class).
(On/Off)E 2|0|5t= HiE.

£ olOjstE Ha

o

days: boolean[7]

L Y e

ox |oX
ne |nQ

on: boolean

n

number: int //Alarm Properties

random_number: int

on: boolean

interval: int

duration: int

hour: int

minute: int

second: int

milisecond: int




‘ System Sequence Diagrams




Name of Actor-Activated Event

] setTimePart
| regStoreTime

3. Set Timer reqSetTimer
] setTimerPart
] regStartTimer

| reqResetTimer

5. Stop Timer Buzzer reqStopTimerBuzzer
6. Start Stopwatch regStartStopwatch

7. Store Lap & Split regStorelLnS
8. Pause Stopwatch reqPauseStopwatch

| reqNettns |
| reqBackioStopwatch |
reqSetAlarm

. reqDetailet |
- sethamPat |
| reqStoreMlam |
| reqDeleteAlarm |

.| reqBackToSetscope |
| reqSelectfucion |
|

setFunction




Use Case: Set Time

1. AF2 X7t Time Keeping 71 0l Af
Funct HES 27t =8 AlZH A H
7158 a¥CL
2. A|ABI0| AlZH

3. 12/24h %5

M=X| Funct

40| xHS

User system C:DI

reqSetTime()

serveSetTime()

setTimePart()

LOOP

reqStoreTime()

returnDisplayTime()




Use Case: Set Timer User System ™

reqSetTimer()

5-a. A|AR0] 2FE AZHFE EHOIHE

LS AlZICt

4-b. AFXF7L M = Reset HES &3
Eto|0 &7 X£7|3HE Q83
5-b. A|AE0| EtO| H7F & £7|3tsict




Use Case: Stop Timer Buzzer

1. EfO| ol M{X{7t 23 [ AFEXt7t
OtF HEOIL =2 HA EHE=
2L},

2. N &R0l KX E SA| HECL

Qﬂsal system (T)

reqStopTimerBuzzer()

stopBuzzer()




Use Case: Start Stopwatch

1. AFE X7} Stopwatch 7|
HEE Start HES =2
AlZtE ottt

2 NAHO| AEYXIE &

QIISEI system (T)

reqStartStopwatch()

startStopwatch()




Use Case: Store Lap & Split

1. AFEAE 25 HX7 Tl S I}
Funct HHEE =2{ Lap2t Split AlZt
NS 23t

2. Al~E0] LI HOZ Lapd} Split

e User Syste

"

reqStorelLnS()

0,




Use Case: Pause Stopwatch

1. AL8 R A X 7F TA

Start HES =28 YAl BX|E
QXL

2. A|A”IO| AERIK|E LAl FHX[BHCL
3. AL& A7t CHA| Start HHES &8

2 EH]X] HIHE 2F oot

4. AN ARO| AF QKIS CHAl AIRFSHLY,

"

User System ™

reqPauseStopwatchi)

reqResumeStopwatchi)

o TesumesStopwatch()




Use Case: Check Lap & Split ® |ser suslem :
1. AE K7 LA HX|E II (]

AEXE7E Funct HES

Lapdt Split GIO|H Z=2|& &
2. A|AH”IO| Lap & Split 2
Mottt .. serveCheckLnS()

reqCheckLnS()

3. AF2 X7} Start(CHS), Reset(0| M
2 ZASIY CHS HI0|H el =38
Aot

reqNextLnS()




Use Case: Reset Stopwatch

o User System ™
1. 25X 7F LA X =l HEHO m ®

—
FEXt7t Reset HES =2 =7|=t

>
fo

oxt

rot

il

m ™
=
>
ot
rlo
)
03!
rn
-

a

& Split H|O|E
ey leis-iju

o

s
=
Of
kl
|>
A
(¢}
>t
i

reqResetStopwatchi()

. resetStopwatch()




Use Case: Set Alarm User

System ™
1. AF2 X7} Alarm 7|52 @

M™MO oXS 4
2482 Fstt reqSetAlarm()

2 A|¢E-|Io| 0|-EEI-

== SPI‘VEM&]‘HILIS'(H

3. A8} & -
reqDetailSet()

serveDe ta:]Set{l

setAlarmPart()

28 U8 Mg 2ot

b M ES >k} &
T -
I reqDeleteAlarm() I

f7gtet

7. Al 2”0] 60 M 2T XS ot
S

Fl CHAl &8 2|2E SfEHo 2 Het

[

AlZICt




Use Case: Stop Alarm Buzzer

QUSEI system (T)

reqStopAlarmBuzzer()

stopBuzzer()




Use Case: Set Snooze User

® System H:
=0 X7t S22 [ AFEXHIt

g (|
Mode & Funct HES 2] HA
HZ= U SnoozeS QEBICL.

2. AIARIO| X FA| YxD 58

g CHA| Z2to| 22|22 MAsiCt

—

reqSetSnooze()

_stopBuzzer() .




Use Case: Set Scope ® User System ]

1. A& X7t Random Number Generator

to = #el 28 7Is

reqSetScopel()

. Servesetscope()




Use Case: Generate Rand. Numb.

e User System :
X7} Set Scope 2l & Start II [

E1 o 492 gttt

= JEOIA AL R reqRandomNumber()
Reset HES =2 CHA| Set Scope
7822 E0t7te AS QFsict
4. \|A”IO| Set Scope 7| S22 3tHE

HetAlZICH

showRandomNumbf-rl‘ )




Use Case: Generate Rand. Direct. o "ser SHSIEH] .

1. AF2X}7+ Random Direction Gecerator ®

Eo L
—=

reqRandomDirection()

_ showRandomDirection(

LOOP




2 AFR X7 Mode
s 2 7t 8

Use Case: Select Function ® lser SHSIemé
—

regNextFunction()

AAE‘IIO J|l= A H722X—T'—'0|"_|-E. )
! | 7ls d9 7SS Madttt reqSelectFunction()

5. AL Xt7}t Timer, Stopwatch, Alarm,
serveSe lectFunc 1:1-:- ni] JI
Random Number Generator,

Random Direction Generator =M Z
7s=2| On O|&E M| A= AS
setFunction()

mimrEJ
o w
o = e g
>||—O—'T‘-
oo
_o'_|-0|r
|‘J2
b8
OH?"'IE
= g
T =
d
= o
or =
o —
M
>

=~ M
| 0
u
>
o
>
N
o

Time Keeping 2™

returnDisplayTime()




‘ Define Operation Contracts




Identify System Operations From System Sequence Diagrams

Use Case

Name of
Actor-Activated Event

System Operation

. Set Time

. Set Timer

. Stop Timer Buzzer

: reqSetTime()

: regSetTime()

: setTimePart()

: setTimePart()

: reqStoreTime()

: regSetTimer()

: reqStoreTime()

: reqSetTimer()

. setTimerPart()

: setTimerPart()

: reqStartTimer()

: reqStartTimer()

: regResetTimer()

8:

reqStopTimerBuzzer()

: reqResetTimer()

8:

reqStopTimerBuzzer()

. Start Stopwatch

9:

reqStartStopwatch()

9:

reqStartStopwatch()

. Store Lap & Split

10

: reqStoreLnS()

10:

: reqStorelLnS()

. Pause Stopwatch

11

: reqPauseStopwatch()

11

: reqPauseStopwatch()

12

: reqResumeStopwatch()

12

: reqResumeStopwatch()

. Check Lap & Split

13

: reqCheckLnS()

13

: reqCheckLnS()

14:

reqNextLnS()

14:

reqNextLnS()

15:

reqBackToStopwatch()

15:

reqBackToStopwatch()

10. Reset Stopwatch

16:

reqResetStopwatch()

16:

reqResetStopwatch()

11. Set Alarm

13. Stop Alarm Buzzer

17:

regSetAlarm()

17:

regSetAlarm()

18:

reqDetailSet()

18:

reqgDetailSet()

19:

setAlarmPart()

19:

setAlarmPart()

20:

reqStoreAlarm()

20:

reqStoreAlarm()

21:

reqDeleteAlarm()

: reqStopAlarmBuzzer()

21:

reqDeleteAlarm()

: reqStopAlarmBuzzer()

14. Set Snooze

: reqSetSnooze()

: reqSetSnooze()

15. Set Scope

: reqSetScope()

: reqSetScope()

16. Generate Random
Number

: reqgRandomNumber()

: reqRandomNumber()

. reqBackToSetScope()

: reqBackToSetScope()

17. Generate Random
Direction

: reqgRandombDirection()

: reqRandomDirection()

18. Select Function

: regNextFuction()

: reqNextFuction()

: reqSelectFuction()

: reqSelectFuction()

: setFunction()

: setFunction()




Operation Contracts Examples

| Neme  teesemme
ABRIZE AIZH 8 715 it

| Notes
eeptons wa
Cowpt A
AIAEO| AJZH 8T 7158 HE3iTt

Responsibilities .

Cross References

N

/A
Pre-Conditions A2 A 7|50 &S b,
Post-Conditions A|ARIO| 2 A™ U2 NESC)




Operation Contracts Examples

24: reqSetScope()

R ibiliti A X7t Random Number Generator 7|
esponsiblilities NHS QRSIC}
Type

Cross References

Pre-Conditions
Post-Conditions

A 2”0 = el 28 7|52 MEeto.

25: reqRandomNumber()

AFSAPL S E Wl otol i MM2 ALt

—

Responsibilities

Type
Cross References

MUl
r
0

MEX7F 278 ¢

|
e @917 SHEI0f QU0[0F Bt
2 o)

A|AEO] XY Al SelCt

4
=]

>
ot
L3
[e] |'_'O_
|0
rC

Pre-Conditions

>

Post-Conditions

—



‘ Define State Diagrams




1) Overall

select func

Press Mode

Press Start or Reset Time Keeping Press Mode Timer Press Mode Alarm Press Mode Stopwatch

entry/Beep entry/Beep entry/Beep entry/Beep
do/Show Time do/Show Timer do/Show Alarm do/Show Stopwatch
(doiset Time | oo e oo :

Timer on Alarm on

Press Mode
Stopwatch on

N.G on (Random Number Generator | Press Mode (Random Direction Generator |

entry/Beep entry/Beep
do/Set Scope y kdolShow Initial Direction

i}

Select Function W
Insert Battg

entry/Beep
do/Select Function to activate

QOut of Battery




2) Time Keeping

Time Keeping

Press Mode Display Time Press Func.

entry/Beep entry/Beep
do/Show time do/Flicker AM and PM

Press Func.

Press Mode




3) Timer

Press Mode

Display Timer

entry/Beep

\dofShow Timer

Set Timer
Press Func.

entry/Beep

do/Flicker Hour
kdofAclivate Timer

Press Func.

Press Mode

O,




4

Stopwatch

Press Fung, for 2sec

entry/Beep
dofShow Stopwatch

Press Mode or Reset

Press Start

Pause Stopwatch

entry/Beep
do/Pause Stopwatch

Stopwatch

Check Lap & Split

eniry/Beep
dofShow stored Lap & Split

Press Func,

Press Func,

Fress Func.

Press Mode

®

Store Lap & Split

entry/Beep
doiStore Lap & Split




5) Alarm

Alarm

Press Start or Heset

Display Alarm

entry/Beep
entry/Show First Alarm
do/Show Mth Alarm

Set Alarm

entry/Beep
dol/Set Mth Alarm

Press Func. for 2sec
Press Mode

entry/Beep
dofActivate Buzzer after 5 minutes

Press Mode or Func.

Press Mode




6) Random Number Generator

Press Mode

Random Number Generator

Press Start

Set Scope

entry/Beep

do/Display Scope

do/Set Scope
L

l

Generate Random Number

entry/Beep
do/Generate Random Number in scope

/

Press Reset

Press Mode

O,




7) Random Direction Generator

Random Direction Generator

Display Random Direction Generator

entry/Beep
do/Show Random Direction Generator

Press Start

Generate Random Direction

entry/Beep
do/Show eLCD

Press Mode




8) Select Fuction

Insert Battery

Select Function

f Press Func.

f_.l'._*
Activate Timer Press Func. Activate Alarm

>! entry/Beep > entry/Beep
do/Set ON or OFF do/Set ON or OFF

Press Func.

[ Activate Stopwatch ) Press Func. ([ Activate R.N.G ) Press Func,

entry/Beep =1 entry/Beep
do/Set OM ar OFF ) kanSm OM or OFF

Activate R.D.G
> entry/Beep

dafSet OM or OFF

if more than 3 Functions on




‘ Refine System Test Case




Description

H X 7t K*Ix|o}hx| Test
Timer?t 27|53} E|=X]| Test

UserOf| 7| Stopwatch 282 8 2= J|s

= H7 &

UserZt HHES +& I OIC} Lap, SplitO|
1”E| ighTest—

\
307477HX| MEHO| E=X]| Tex
07H7+ HO{7HE X HO| QE[=X| Tést

UserOl[Hl A2 91X| LAIFEXIE &
GX|SH=X| Test

UserO| Al 25X ZH7HE 2
74 8t=X] Test

UserOl 7l HES L0 MEE Lap, SplitO]
ZHE|=X]| Test

MY ORX|Sf Lap, Split0] £ & = CHA| T X‘I? 9. Check Lap & Split
Lap, Split0] EHE|-=X| Test '
Lap, Split E[O|E{7} G{2™ 7|&50]|

M2 S2E|=X| Test




‘ Analyze(2030) Traceability Analysis
| I




Function Use Case Operation
R1.1 Set Time

. Set Time : reqSetTimel)

R1.2 Display Time
R2.1 Set Timer

. Display Time . setTimePart()

. Set Timer - reqStoreTime()

R2.2 Beep Timer Buzzer

. Beep Timer Buzzer : reqSetTimer()

R2.3 Stop Timer Buzzer
R3.1 Start Stopwatch
R3.2 Store Lap & Split

. Stop Timer Buzzer : setTimerPart()
. Start Stopwatch . regstartTimer()
. Store Lap & Split . reqResetTimer()

R3.3 Pause Stopwatch
R34 Check Lap & Split
R3.5 Reset Stopwatch
R4.1 Set Alarm

. Pause Stopwatch : reqStopTimerBuzzer()
. Check Lap & Split - reqStartStopwatchi)

W (oo |~ o | wn [ | pa | =

—
=1

. Reset Stopwatch . reqstorelnsSi

L
-
—

. Set Alarm . reqPauseStopwatchi)

R4.2 Beep Alarm Buzzer

-
[

. Beep Alarm Buzzer - reqResumesStopwatchi)

R4.3 Stop Alarm Buzzer
R4 4 Set Snooze
R5.1 Set Scope

-
L

. Stop Alarm Buzzer - reqCheckLns(

-
F:Y

. Set Snooze : reqMextLnS(Q

-
o

. Set Scope . reqBackToStopwatch()

R5.2 Generate Random Mumber

[
23]

. Generate Random Mumber - reqResetStopwatchi)

R6.1 Generate Random Direction
R7.1 Select Function

—
=]

. Generate Random Direction - reqSetAlarm()

-
(8]

. Select Function . reqDetailSet()
- setAlarmPart()

- reqStoreAlarmo)

- reqDeleteAlarm()

. reqStopAlarmBuzzer()

: reqSetSnooze(

. reqsetScopel)

: reqRandomMumber()

. reqBackToSetScopel)

: reqRandomDirection()
- reqhextFuction()
- reqSelectFuction()

- setFunction()







