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1001. Define Draft Plan

1. Motivation
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3. Functional Requirements
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4. Non-Functional Requirements
- JHESHA =& 4 QUO{OF BhLt.
- CIX}QI0| %| 2t 0]0{OF OhLY.
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- Mgtel LCDE Z|Tiet &EdoF BHCt

5. Resource
- Human Resource: 4 / Project Duration: 12 weeks
- Human Effort: 12 M/M(Man Month)
- Cost: ¥12,000,000(#50,000/day * 4 men * 5 days * 12 weeks)



1002. Create Preliminary Investigation Report

1. Alternative Solutions
- A FARL 3™, ST
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2. Project’s Justification(Business Needs)
Cost : & ©&E X AFECH MFg
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- Effect : 7 H|E 2, AL S 2ES SOISHA| §UAOE E[0f ZHES
HiO|2{A 2 QI™FO|LE HE2 E17F e APPE EX[E 27t of
3. Risk Management
Risk Probability Significance Weight
NeEdd 25 5 5 25
JAVA O]z 4 5 20
El 2o 23t 1 4
AY 5= 2 4
e ZF 2 4
A S8 4 5 20
Ef 1t= IHA| 3 5 15




4. Risk Reduction Plan
Risk Reduction Plan
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5. Market Analaysis
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6. Other Managerial Issues
- =22 AAO = M2 LCD 7|E i



1003. Define Requirements

1. Functional Requirements

Function Description
Set Time AERIZE A2t & ERE E7F ot
Display Time AZh =R, @Y, SouthfinderE HEA|SHCL.
Set Timer ALEXRZL EOIHE AFSHCL

Beep Timer Buzzer

Eto|o| H{X7t =&

Stop Timer Buzzer

EtO|HO| MM E FA|

7l EfO|HE Z=7|=lotet.
HF1 EO|HE =7|3}

Start Stopwatch

AERHKE AIFTHEL

Store Lap & Split

A XE7t Lap & Split HIOIHE

Pause Stopwatch

2EHKE LAEXISCL

Check Lap & Split AHEXE7F Lap & Split HIO|HE ZQIBHCE

Reset Stopwatch AEHKE 7|30t

Set Alarm AR AR efEts 2ottt

Beep Alarm Buzzer LEO| HX7L S2IC}

Stop Alarm Buzzer 2ol HME HECL

Set Snooze A XE7t 529] Snooze 7|52 7L

Set Scope A X7E T HeIE dETirt.

Generate Random Number =B WEsto =3otr}

Generate Random Direction olo|o| diskg MAMEI0] =2TIC}

Select Function AH&AE 7|52 ME = 27Tt
Ref. Function Category
R1.1 Set Time Evident
R1.2 Display Time Hidden
R2.1 Set Timer Evident
R2.2 Beep Timer Buzzer Hidden
R2.3 Stop Timer Buzzer Evident
R3.1 Start Stopwatch Evident
R3.2 Store Lap & Split Evident
R3.3 Pause Stopwatch Evident
R3.4 Check Lap & Split Evident
R3.5 Reset Stopwatch Evident
R4.1 Set Alarm Evident
R4.2 Beep Alarm Buzzer Hidden
R4.3 Stop Alarm Buzzer Evident
R4.4 Set Snooze Evident
R5.1 Set Scope Evident
R5.2 Generate Random Number Evident
R6.1 Generate Random Direction Evident
R7.1 Select Function Evident




2. Performance Requirements

1. SdXf AlZHS SeedZ SlZ| Randomness?t & Lt=E MM3{0F stC},
2. HE UHo0f CHpt m|EH40| Wratof oL},
3. &ZZ0| ZtHB|OF BHCY,

3. Operating Environments
- JAVA Virtual Machine

4. Development Environments

(1) Windows 10 x64

IDE Eclipse Oxygen.2 Release (4.7.2)

PL JAVA




1004. Define Business Use Case

1. Define System Boundary
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USER WATCH

System Boundary

2. Identify Actors

- 4719 HES O7HE AlARt 42 XESt= e AFEXf
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3. Use Cases by Actor Based

< Set Time > < Set Timer > @op Timer Buzz%
Gtart Stopwath @ore Lap & Sp@ Gause Stopwat@
@eck Lap & S@ Geset Stopwath < Set Alarm >
@op Alarm Buzz% < Set Snooze > < Set Scope >
Generate Rand. Generate Rand. .
L Select Function
Number Direction

4. Use Cases by Event Based

. , Beep Beep
<D|splay T|me> <Timer Buzzer> <Alarm Buzzer>




5. Allocate System Functions Into Related Use Cases And Categorize

Ref. Function Use Case Number & Name | Category
R1.1 | Set Time 1. Set Time Evident
R1.2 | Display Time 2. Display Time Hidden
R2.1 | Set Timer 3. Set Timer Evident
R2.2 | Beep Timer Buzzer 4. Beep Timer Buzzer Hidden
R2.3 | Stop Timer Buzzer 5. Stop Timer Buzzer Evident
R3.1 | Start Stopwatch 6. Start Stopwatch Evident
R3.2 | Store Lap & Split 7. Store Lap & Split Evident
R3.3 | Pause Stopwatch 8. Pause Stopwatch Evident
R3.4 | Check Lap & Split 9. Check Lap & Split Evident
R3.5 | Reset Stopwatch 10. Reset Stopwatch Evident
R4.1 | Set Alarm 11. Set Alarm Evident
R4.2 | Beep Alarm Buzzer 12. Beep Alarm Buzzer Hidden
R4.3 | Stop Alarm Buzzer 13. Stop Alarm Buzzer Evident
R4.4 | Set Snooze 14. Set Snooze Evident
R5.1 | Set Scope 15. Set Scope Evident
R5.2 | Generate Random Number 16. Generate Random Number Evident
R6.1 | Generate Random Direction 17. Generate Random Direction Evident
R7.1 | Select Function 18. Select Function Evident




6. Use Case Diagram
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7. Describe Use Cases

Use Case 1. Set Time
Actor User
ALEX7F HHES ZE6| 2R, Y, AZh 12/24h Z2HS ZTiC)
Time Keeping 7|%% MERSH 6EH01|A1 AFRXUF Function(0|3} Funct) HHE
2 2=t FEW ANtg 48E + ‘RA".: 7180| A= ELCh
AHE A= 12/24h iB‘ﬂ(AM, PM, 24h), 2(12|At2]), 2(102/At2]), Al(12lAt2]),
Description ﬁ|(109|XfEI) 212X, doelxiz)), & 2 =MU=Z Z4Zs 285 =X
H3) 2% B 2L s
M Al Start H—|§o| +, Reset HEO| -9| 7|58 31 Funct HES =8
ChS HFO2 HoiZ 4 9Uct.
28 & OHMEX Funct HES 227t =20 40| ML CHA| AlZt #
Al st 2 FOo{Zict,
Use Case 2. Display Time
Actor System
LcDoll &Em, Y, AlZH °aa= 7% 0|8, SouthfinderE .H-.*|°“:|'
(*Southfinder: HIF2[0 A= 607H2| LCD EE2 0|83 A, 2 2
XIE HAIBHELL 12h ZBHS MEIHS B2 AM/PM OIIZ|5'1|0IEi°| a9
Description 2 s, T LCD =2 Random Direction GeneratorO| AJ= AREEICH
A2 12200 A2 oF 7MY O|ssHn, 'Je2 12412 AE9
S REO EAIEICE 2 Atole] F Jis=7t B=0|H St X|Fe| & Fof
T M2 HE HAlTHD
Use Case 3. Set Timer
Actor User
AL&XH7t HES ZE6H EHO|H O *I’*é At}
Timer 7|52 MESHH Z(1QlAt2]), =(102lAt2]), 2(12Xt2]), (102Xt
2)), Al(1lXt2]), Al(10&]At2]) =M= EfO|HE *E“SOMI ElCt.
. A7 Al Start HHEO| +, Reset HHE0| -2| 7|52 1 Funct HEZ =8
Description Efo M™Moz HojZ & QICt
48 & c>i7(1IE7<I Start HHES 2&¢t =20 Aot A[ZHREH ERO|HZL %
S0, Reset HHES 2&7F +20 ELO|M A|ZH0| 022 Z7[2pE|1 CHA|
Ne&fEH 482 + Uk
Use Case 4. Beep Timer Buzzer
Actor System
Description | EFO|I{7F 00] E|® 5% S0 H{XE 22 5 Ef0|HE X7|8t3tct,
Use Case 5. Stop Timer Buzzer
Actor User
Description Beep Timer Buzzert Z&Z Y U Timer 7| 50AM A|"8'I|'Z|'___Mode§ H 2|
ot ofF HES SEH FA HXNE UF1 EO|HE X7|3}tC},
Use Case 6. Start Stopwatch
Actor User
L AL8XE7} Stopwatch 7|5S =4St HE{O|A Start HES FE2WH 259
Description X|2 A|XttCE,




Use Case

7. Store Lap & Split

Actor User
MEX7L HEES S£2H H22[0 Lap, Split AlZHS & SHC
Descrinti OlOlE &= ZICf 3070 7HX| M&EE 5= ULt
escription | A= olx|7} AIZHEl AEHOIM AMBAZ} Funct HES S20 Lap Timedt
Split Time2 OZ2[0] &XtXHoz XMESICH
Use Case 8. Pause Stopwatch
Actor User
L A2EHUX|ZE A ZHE MEHOIAM AFEXETL Start HES F2EH ASHXIE LA
Description | mx|stm CHA| Start HES S2 HE AIZHSE MISHCE
Use Case 9. Check Lap & Split
Actor User
AHEXE7F HEE ZE3H Lap, Split AlZHE =olstct
QCIAHIOIEE Sl R ™M HIO|EQUX] & 5= A2 Lapa} Split TimeZtZt
2 =XHoR =olg = rt
AEYXKE LA™K MENO|M Funct HES 27 F2H 4220 X
Description g%n;fpgﬂ?e% .S_pIE, l,ime% é'ko'_lgj SAC. . = g
A2 h2 BEAISHE 220 o EHFQ Lap & Splite] H=E HEA|SHH
Start HHE0| +(Ct2), Reset HEO| —(0|F)Q| 7|5& 3t
18 Lap -> 18 Split -> 2% Lap -> 28 Split -> ..o &AM 2 KZTEl A
Zt2 HA|SICE ORX[S GIO|E O|=0f& CHA| 1HEE BHEEICEH
AX =X Funct HHE2 FEH AFK 2tHOE FOH7ICH
Use Case 10. Reset Stopwatch
Actor User
L 2EHXE LAEX|SH HE 0N AFEX}7L Reset HES FEH AFE|AK
Description | 51 x7|sb=ick. o 0 MASQl Lap & Split RIS 8 £7|stElCy
Use Case 11. Set Alarm
Actor User
ALEX7 HES ZEfoff TS HFTHCL.
2Nt AZHS E|Cf 1070 7HX| H22(of MEE = JqomM FEE, ALK,
FIt7t 7tsstn LE JleS ZCh A HE2l= XR7|9tE|X| Y0t
Alarm 7|52 MEiSIH S M= LE 2AEE FET 5= QUCH
Start H{EO| +(Ct3), Reset HE0| —(0|F)Q| 7|52 otH, L(ZRHS HA|
St 220 YEe| W E AlZH24h 2=} A HA|SHCE ESH HF2
O LCD & 1NAIZERH 7719 HE0| =AMUE H3t+=zaEL0 izt &
2 +=d FE LIEtLD, 6A|2] FO| Y2l ON/OFF O{FE LIEHHCE
. Funct HES 27t =28 ME22 229 MELEE 7|s2= HOoj7toh
Description | =8 J]50] 77 AFEOIM AFRAH= 2 ON/OFF, £

Xt (12|&t2]), £(10
oxtal), Al(1elxtzl), Al(102lAta]), fY(EetraaEY) =MUE 2424S
HMYSHA =N oixf 247 2 222 HEsICL
MM A| Start HHEO| +(ON), Reset H{E0| —(OFF)2| 7|58 3} Funct HE
2 =2 O Yoz "ol & Urh
MHE & ANEX| Funct HHES 2%x7t M MY MEDT ¢E 2l
2 E07/H Reset HES o Q20| AbE| EICEH

oF Alarm 7| TR Al L2t 2|AETF HOQUCHH XtSo2 NMEEH 3}
Moz dojztct,

e




Use Case

12. Beep Alarm Buzzer

Actor System
Description HEE L4 AZHo] £|H 12 5 HNYE STUCL
Use Case 13. Stop Alarm Buzzer
Actor User
Descrintion Beep Alarm Buzzer?} HEFY I Alarm 7|S0|M AX}7} Start &
P Reset HES FE2H ZA| HXE L
Use Case 14. Set Snooze
Actor User
Description Beep Alarm Buzzer?t Z&FY M Alarm 7|SO0|M Funct HES F+E2H
P ZA| M E HED 52 SnoozeS MHBLCL.
Use Case 15. Set Scope
Actor User
ALEXI7F HES =& 08 E AlZshs Ho| X0 HeIE X BHCt.
H2lE XA 158E 999,9997tX| M 7h53|Ct.
Descripti Random Number Generator 7|2 MEHSIH 19| Xt2|EE 1000002 X}
SAPION 3 aMriz Ztzte YEs Do Hi 4F 5O S22 Mot
A8 Al Start HE0| +(ON), Reset H{E0| —(OFF)2Q| 7|52 dt1 Funct HHE
= =2 Ot& 4822 "o = UL}
Use Case 16. Generate Random Number
Actor User
Set Scope?l H&FY Iff Start HES 2X7t FE2H 91| A|ZE Seed2
Descripti St e Mg d1ne|ES Sl AR dEst Hel LHolM delel £
escription | masl Zaystchibg 7). Zapst LHe AEHOM Reset HES F28 Ct
Al X£7|3}El Set Scope2 =O}ZiCt.
Use Case 17. Generate Random Direction
Actor User
Random Direction Generator 7|52 MEHSH MEfZ ALX}7} Start HES
Description FEH AW AZS SeedZ St thr M LZES Sl 1~60 HLQ
ojo| =& Mdstn s X0 XA HIF2| LcDo| AntE F=siC)
Use Case 18. Select Fuction
Actor User
AHEXI7t Mode HES +2H MEE 7|S5E S0|M LS 7|22 FojZich
d2|n AHEX| ALEXI7l Mode HES 2x7t +2H 5719 7|5 & 3MME
Mefsls sio = dojzich
1. Timer, 2. Stopwatch, 3. Alarm, 4. Random Number Generator,
o ] . . —E—AE ﬁlEH o MX™SE A olg MY =
Description 5. Random Direction Generator 1 Eh Ol MM™eh &~ Qo MF™ =

ol 7|59 Mizg =|RCt M7 Al Start H{E0| ON, Reset HHEO| OFF2| 7|
§2 ot1 Funct HES =2 O 7ls MEez goZ + ot
37§9] 7|50] ON &= =t AHS22 2F0| Y= Time Keeping 2+H
S2 FOpztc.

0|22 E= 3¢t 3745 MEHSIX| QOB CHA| Timer2E ME{Z HiS

—

rok

Ct.




8. Rank Use Cases
Use Case Number & Name Rank
1. Set Time High
2. Display Time High
3. Set Timer High
4. Beep Timer Buzzer High
5. Stop Timer Buzzer High
6. Start Stopwatch High
7. Store Lap & Split High
8. Pause Stopwatch High
9. Check Lap & Split High
10. Reset Stopwatch High
11. Set Alarm High
12. Beep Alarm Buzzer High
13. Stop Alarm Buzzer High
14. Set Snooze High
15. Set Scope High
16. Generate Random Number High
17. Generate Random Direction High
18. Select Function High




1005. Define Draft System Architecture
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1006. Define System Test Case

. Identify Requirement And Use Cases

Ref. Function Use Case Number & Name
R1.1 Set Time 1. Set Time

R1.2 Display Time 2. Display Time

R2.1 Set Timer 3. Set Timer

R2.2 Beep Timer Buzzer 4. Beep Timer Buzzer

R2.3 Stop Timer Buzzer 5. Stop Timer Buzzer

R3.1 Start Stopwatch 6. Start Stopwatch

R3.2 Store Lap & Split 7. Store Lap & Split

R3.3 Pause Stopwatch 8. Pause Stopwatch

R3.4 Check Lap & Split 9. Check Lap & Split

R3.5 Reset Stopwatch 10. Reset Stopwatch

R4.1 Set Alarm 11. Set Alarm

R4.2 Beep Alarm Buzzer 12. Beep Alarm Buzzer

R4.3 Stop Alarm Buzzer 13. Stop Alarm Buzzer

R4.4 Set Snooze 14. Set Snooze

R5.1 Set Scope 15. Set Scope

R5.2 Generate Random Number 16. Generate Random Number
R6.1 Generate Random Direction 17. Generate Random Direction
R7.1 Select Function 18. Select Function

2. Define System Test Plan And Mapping With System Function

T:;St Test &= Description Use Case F?ﬁ“c
UserO| Al Al7tE 8 g 7ls
1 AlZEAE Al Test 1. Set Time R1.1
U T MEE A=K Test
XMEEO A= AlZHO] LCDO
EYE|=X| Test
2 AlZHEH AH S ubs 2. Display Time R1.2
25 Al Southfinder?} Hatsh @aks pay
7}'E|9|_|_ M_X| Test
UserOl Al Timer 282 49 gt
3 Efo|H M Al 7|5 Test 3. Set Timer R2.1
OIE:‘ O I‘IIFElAAI_ | Test
N TimerZ} 00|&|H 55X 59 HXNE )
4 | oot H AR T 0olEE sEse HNE |, Beep Timer Buzzer R2.2
22| =X Test
Timere| HHAX 7t 23 [ User?t
. HES F2H WX It FGX|SH=X] i
5 | ElO|H HA BX| Al Test =T © 5. Stop Timer Buzzer R2.3
TimerZt X£7|2} E[=X| Test




SEHA Al

UserOf| Al Stopwatch 882 &
2= 7|5 Test

2 2 43X 2 MYEJ=X
Test

6. Start Stopwatch

R3.1

User’t HES SE [ OCt Lap,
Split0] M E|E=X| Test

Z|CH 30747kX] MEO| Z|&=X| Test
30707F HO{7tH X EO| otE|=X|
Test

7. Store Lap & Split

R3.2

UserO| Al AKX LAIEXIE
AHY = J|5 Test

8. Pause Stopwatch

R3.3

&
|>
MK

)

fot
=

o

User0i| Al HES Aot MY E
Lap, Split0] EHL|[=X| Test

M oOpx|gh Lap, Split0] EHE =
CHAl B M2 Lap, SplitOl
EFHL=X| Test

9. Check Lap & Split

R34

10

LERK 7[5 Al

User01|7'|| HES 2ot
MBHZOl AEQIX|Z} XTS5}
E[=X| Test

MY U Lap, Splitol
MH E|=X| Test

10. Reset Stopwatch

R3.5

11

UserO| Al HHES Q= 2ot LEH0|
ML =X Test

Z|CH 107X XMZEO| E|0 10747}
L O{7}E KEO| OFE|=X| Test
A‘lx‘lol- Ol'E.l‘Ol AFX-" El Xl TeSt
L2t 752 O A Al Y
HEIF AR EX| =X Test

11. Set Alarm

R4.1

12

L HA AR

U2 MEE AlZEO] EH X T}
2 &2 23 Test

1=

12. Beep Alarm Buzzer

R4.2

13

2 BN K AR

L HXIt 22 If User?t SX|
HES 283 Al H1X17r SK| L[ =X]
Test

13. Stop Alarm Buzzer

R4.3

14

N EN

OI-EI' H—ix—ljl. OEl [[H User7|-
Snooze HES °'E4 Al 52 2
CHAl BHIX 7L 22[=X] Test

14. Set Snooze

R4.4

15

Usere| HHE 0| et
1~999,9997 & E|=X| Test

15. Set Scope

R5.1

16

L A Al

ST AlZHE SeedZ B0 2+HS
Random®t 1~999,999 A}0|9]
7t MR =X] Test

MR =Tt StHO| S =X
Test

16. Generate Random Number

R5.2

17

S AlZE SeedZ2 B0} 2AF|
Random$t 1~60 AFO|S| th=7t M
A& =X| Test
WEE 0 Sigst= LCD7t &
E—1E|'.:7(| Test

17. Generate Random Direction

R6.1

18

JCREN

18. Select Function

R7.1




