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1001. Define Draft Plan

1. Motivation
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. Objectives
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3. Functional Requirements

- Time Keeping
AEAZE HES &) AlZte 288 + UCL
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- Stopwatch
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- Alarm
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- Random Number Generator
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4. Non-Functional Requirements
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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)



1. Alternative Solutions
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2. Project’s Justification(Business Needs)
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1002. Create Preliminary Investigation Report

- Risk @ KX 7| & FF, JAVA 210{Q| o= &=, BRI =3,
AY &=, H2 57, Al S5, B 45 1A
- Effect : 70 H|E& B, FAIRILL SEES JOSHK| 0t E|Of 7HHET,
HiO|2{A ZH Q=o|Lt HE2 E17t U= APPE XY ZRIt 33
3. Risk Management
Risk Probability Significance Weight
g 2% 5 5 25
JAVA 0| 4 5 20
BRtel =3t 1 4
Y = 2 4
e g5 2 4
A & 4 5 20
Et b= IbK| 3 5 15




4. Risk Reduction Plan
Risk Reduction Plan
Nz 25 Codeforce2 L12|S 9 2z =gt
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5. Market Analaysis
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6. Other Managerial Issues
- 2R AAOf H= MZ2 LCD 7|8 JHE



1003. Define Requirements

1. Functional Requirements

Function Description
Set Time AFERIZE A2t 8 g E Aot
Display Time Az EW, 8¢, SouthfinderE HEA|SHCE
Set Timer AH&AHZH EFOIE AETtCt

Beep Timer Buzzer

Eto|o| H{X7t =2 % EtO|HE Z=7|=otCt

Stop Timer Buzzer

Eto|Ho| MM E SA| M3 EfO|HE =7[fotrt.

Start Stopwatch

AEQXZ AFheit

Store Lap & Split

AEXI7}F Lap & Split CIOIE{ S XMZEstCt,

Pause Stopwatch

2EHAE LAEX[SHLY.

Check Lap & Split

AEXI7} Lap & Split HIOJHE =Qlstrt,

Reset Stopwatch

AEHAE 7|20

— g

Set Alarm

AMEAZE &g s 2Fettt

Beep Alarm Buzzer

ZEel M7t ek

Stop Alarm Buzzer

Yol HAE BEL

Set Snooze A2 XH7F 529| Snooze 7|5S 7L
Set Scope AR AR H=ol HRIE AETtrt
Generate Random Number g WY S0}

Generate Random Direction | 22[2| W22 M0 ZHIC}

Select Function

At 7158 W EE dEU,

—

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. ®X A|Z2 SeedZE dtE| Randomness?t =2 =2 MAM3|of st}
2. HE U=of CHot mEH40| Watof oo},
3. &%t0| ZHES|OF HC},

3. Operating Environments
- JAVA Virtual Machine

4. Development Environments

OS 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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2. Identify Actors
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3. Use Cases by Actor Based

< Set Time > < Set Timer > @op Timer Buzz%

<Start Stopwath @ore Lap & Sp@ Gause Stopwath

@eck Lap & Sp@ Geset Stopwath < Set Alarm >

@op Alarm Buzz% < Set Snooze > < Set Scope >

<Generate Rand> <Gene.rate.Rand> <Select FunctiorD
Number Direction

4. Use Cases by Event Based

. , Beep Beep
<Dlsplay 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

Stop Timer Buzzer
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7. Describe Use Cases

Use Case 1. Set Time
Actor User
AR HES Z=ES| 2R, Y, AZh 12/24h Z2S EHTiC
Time Keeplng 7|52 MEHSE AE{OfA AP%XPf Function(O|S} Funct) HE
22X FEW AZE ’é”é!%‘ T U 7|s0| AsEL.
AEXE = 1°|XPEI =(102|Rt2[), Al(12fAt2]), Al(102/At2]), L(12]Rt2]),
Description %(mglﬂal Z 824 12/24h Z(On/Of) =MUZE ZZts 285 =l
ol 48 F¢ —'?’—%8 HEotrt
273 Al Start HHEO| +, Reset HHEO| -2| 7|5& 3l Funct HES =&
Cts @82z golZ =+ AUCL
OFX|2E 7O Funct HES F2W 70| MEE|D CHA| AlZt HA| $FH
oz Hojzhot,
Use Case 2. Display Time
Actor System
LCDO| =X, 2Y, AlZE, 2€E HATE 5, SouthfinderE :li)\|°“:f
(*Southfinder: E|—|—E|01| A 60712 LCD =2 0|88 NHAIE, 2)E 9
IXIE HEAISHECt 12h ZCHS MEHS E2 AM/PM °|E|9'1|0|E1°| qg
Description = Ao, s LCD =2 Random Direction GeneratorO| A= AMEEICH
A2 12200 AAgEoz of ZHY 0SS, "Hel'2 12412 A2
S AEO ®EAIEICE T Ato[e] F 77t H=0|H St X|Fe| & FHof
T M2l S EAITHD)
Use Case 3. Set Timer
Actor User
ALEX7F HES Z=Es|| Efo|He )\I”° Agetct.
Timer 7SS MESHEH Z(12/X}2)), 10°|XfEI, =(12/Rt2]), =(102fAt
2)), Al(1&lxt2]), Al(102fxt2]) &=Mti2 Efo|HE HAF5HA &Lt
- MY Al Start HEO| +, Reset HE0| -2 7|s& 3t Funct HES =8
Description S MXoz dojzt & 9t
248 & °1X1I':XI Start EHEo +EH 23t A[ZHRE EO|MIL HSEH,
Reset HES FE2T EO|H A|ZH0] 02= Z=7|3tk|1 CHA] MZHEH 47
g & Qo
Use Case 4. Beep Timer Buzzer
Actor System
Description | EFOII{7F 00] & 5X SOF XM= 22 5| EfO|HE X7|SF3iC).
Use Case 5. Stop Timer Buzzer
Actor User
Description Beep Timer Buzzerl &35 Mf *f%xlfl; ModeE H|2|St OIF HES
FE2H ZA HXME YF1 EIO|HE X7|318tC
Use Case 6. Start Stopwatch
Actor User
Description ALEXL7t Stopwatch IlsS MdEist HEjOM Start HES FE2EH 2EY
K|S AlEfetct,




Use Case

7. Store Lap & Split

Actor User
AMEXZL HES +E2H H22|0 Lap, Split AlZHS X & SHC}.
- HIOolH= ZICf 3070 7HX| &S 5+ UCH
Description | xzox|7} Alxtel AEROIA AFSXI7E Funct HES S22 Lap Timedt
Split Time= O|Z2[0 =XHo= XML}
Use Case 8. Pause Stopwatch
Actor User
L 2EHXIZE A ZHE MEHOIA AFRXETL Start HES FE2EH ASX|E LA
Description | xyx|sb C}A| Start HES £20 HE AZHEE RIHSHLE.
Use Case 9. Check Lap & Split
Actor User
ALEXI7t HEE ZZE6f| Lap, Split AlZHS EHQIstC.
QICIHO|E{E Solf R HA HO|EQUX| & = A2 Lapdt Split TimeZtZt
2 =XHor =olg = Qlr}.
AEYKE LAI™EX|SH MENOIAM Funct HES 27 F2H H22|0 X
Description S Lap TiLneI'_f Split Time% =eld = A0 . = —
L(ERhS HAISHE 220 X EHEQ Lap & Splite| HZE HA|SHH
Start H{E0| +(CH3), Reset HHEO| —(0|M)9| 7|52 st
19 Lap -> 18 Split -> 2% Lap -> 28 Split -> .9 =AMZ KNZTE Al
b2 HA|SICL ORX[S GIO|E O|= 0= CHA| 1S E BHEEICEH
AXN=X| Funct HHES FEH AFX 2tHOE FOHZICEH
Use Case 10. Reset Stopwatch
Actor User
. 2EHXE LAEX|E SEHOIM ALEX}7} Reset HES FEUH AFHA
Description | 51 x7|st=ich. o] M MAZOl Lap & Split HE2lE S| X7|stect
Use Case 11. Set Alarm
Actor User
AMEX7L HES &6l YES Yot
2Nt AZHS X|CH 1070 7HA| H22(0f MES = JAoM T, ALK,
FIt7F 7tsstn LE V1S ZCH A HEZE2l= XZ7|3EX| RE=Ct
Alarm 7|52 MEiSHH S MEE L 2AEE @S = UCH
Start H{EO| +(Ct3), Reset H{E0| —(0|F)Q| 7|55 otH, (ZRHS HA|
Ste BE20| 2Eo| S E AlZH24h ZEOHTF SH EA|SCE ESH HFE
O LCD & 1AIZRH 7719 HE0| =AUz Hate==aE40 Cist &
2 =% o2 E LIEILHDY, 6A|2| ©O| Y| ON/OFF O{fE LIEHHCE
QSt= AEhS MEHSE MEfO|A Funct HES 2X7t 2 & 2o
Description NEAMdY 71522 dojzict,

MELE 7[50] AT HEfO|M ALEX= Y3 ON/OFF, &(12/At2]), £(10
ofxta]), Al(1elxtzl), Al(102Atz]), QY (H=t+IaaEY) =AMz 2%
AESHA £ AHXf ™ F0 222 F .

7™ Al Start HE0| +(ON), Reset H{E0| —(OFF)2| 7|52 dI1 Funct HE
= =0 Ot 4oz god =+

A48 T AXNEX| Funct H

EZ ZO0t7IH Reset HEZ ot e
T Alarm 7|5 ZIY Al Y8 2|AETJF HOQUCHH Xs22 MEALHE 3t
Ho=Z Ho{Ztct,




Use Case

12. Beep Alarm Buzzer

Actor System
Description HEE L AZto] E|H 12 ¢ HYE STICL
Use Case 13. Stop Alarm Buzzer
Actor User
Description Beep Alarm Buzzer’} EZF Y U AI8X}7} Start EE= Reset HES FE2
P B ZA MXNE HEC)
Use Case 14. Set Snooze
Actor User
- Beep Alarm Buzzer’t ZH&EY W AFXI7l Mode &= Funct HES +
Description = = =
EH ZA HYE HELL
Use Case 15. Set Scope
Actor User
AEXI7F HES =&l 08 H AI’E.*?" = b0l x| HeIE X[d3tct.
HelEs XA 18E 999,9997X| A% 7}sSICt.
Descripti Random Number Generator 7|'5§ ).\_1'5—*.‘0}'34 19| Xt2|EE 100000°| Xt
eSCIPON 1 3| axci2 ztzte MM =0 x| 4% S0 22e Fyusic
M7 Al Start HHEO| +(ON), Reset H{E0| —(OFF)Q| 7|52 dt1 Funct HE
= =2 Otg 88e =2 "o 5= UCL
Use Case 16. Generate Random Number
Actor User
Set ScopeZl ZFZFY M Start HES F2H | AZLS SeedE 5l=
Descriti e 8 °*.T'_EI§% Soll AHEXI7E dETt He| Lo Uolo] £+~ Mg
escription | s maisict Zap7h Lh2 AEHOIM Reset H{ES SE2W CtA| X7|3}E
Set Scope® EO}ZtCt.
Use Case 17. Generate Random Direction
Actor User
Random Direction Generator 7|52 MEHSH MEfR ALEX}7} Start HES
Description L2 9x) A2 SeedE St e M dn2|ES 8ol 1~60 HE S
Qolo| =& ‘Mdstn s X0 %A HIF2| LCDO AIE Z=THC}
Use Case 18. Select Fuction
Actor User
AMEXI7t Mode HES FEH MEHE 7|5E F0M CI2 7|52 2 HOjZtCh
d2|n AHEX| AEXI7l Mode HES 2X7t +2H 5749 7|5 & 3ME
Mefsle slmoz Hojzich,
1. Timer, 2. Stopwatch, 3. Alarm, 4. Random Number Generator,
iracti SME MEH Ol MESH A ool M =
Description 5. Random Direction Generator 2 MEf O A™5 4~ Qo 8 &

2l 7|%°| HSE E|2CH M3 Al Start HEO0| ON, Reset I:HEOI OFF2| 7|
Ss= ot Funct HES &2 ChE 7|5 MEe=z2 Jojd = QUCh

3749] 7|50] ON El& =7t X522 20| MW Time Keeping 2tHH
o2 oRitt

MOIE2E E& &0 37|E MEiSIK| RO CHA| TimerfE MEHZ HESSICY

—




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

MODE

START °




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

. Define System Test Plan And Mapping With System Function

Test
#

Test &3

Use Case Sys.

Description

Func.

AlZE 278 Al

UserO Al AlZts @& B 7|
Test
Q3 & KMEE|YU=X| Test

or

1. Set Time

R1.1

MEEO Az AlZHO] LCDO|
EHE|E=X| Test
Southfinder?} Hatoh Hak2
Zt2|17|2 JAE=X] Test

2. Display Time

R1.2

|t 278 Al

UserOf| Al Timer 832 8 =
7|5 Test
U = NEEU=X] Test

3. Set Timer

R2.1

EFO|H HA Al

Timer?} 00|E|®H 5X &0 HYE
=2|=X| Test

4. Beep Timer Buzzer

R2.2

EtO|H KX K| Al

TimerQ| H{X7t 28 W User?t
HES F2H WXt FX|SHX]
Test

Timer?t 227|3} E|=X| Test

5. Stop Timer Buzzer

R2.3




2R AR

UserO| Al Stopwatch 282 &
2= 75 Test

UH 2 HdIHCE MUK
Test

6. Start Stopwatch

R3.1

13
| >
13
S
>
oot

Usert HEZ & [ff OC} Lap,
Split0] MZEE|=X| Test

Z|CH 30747FK| MEO| E|=X| Test
30707F HO{7tH X EO| Qtxl=X]|
Test

7. Store Lap & Split

R3.2

2R A Al

UserOf Al 259X LAIZRIE
olaHl 7|5 Test

8. Pause Stopwatch

R3.3

2H
H, —

1]}

2l 20l AIH

A T

UserOf Al HHES YHZOF MYE
Lap, Split0] EHL[=X| Test
M ofx|at Lap, Sp|lt0| =HE
CHAl T M2 Lap, SplitOl
ZHE|=X| Test

9. Check Lap & Split

R3.4

10

LERK 7[5 Al

UserOf 7| HHES RO
HAFTQ AFHX7L =75t
&l =X Test

MY UAE Lap, SplitO]
AH| E[=X] Test

10. Reset Stopwatch

R3.5

11

UserO Al HHES ot 220
MEE|=X| Test

Z[CH 1074X] XZO| E 10747t
HO{7IH MZEO| QT =X| Test
XS H2H0| AFH| T|=X| Test
LE Jls2 ZUCH ZE Al ¢

HEIF AR EX| ?thl Test

11. Set Alarm

R4.1

12

UL BIF Al

L2 MEYE AZHO| T H{X T}
12 &2t 22|=X| Test

12. Beep Alarm Buzzer

R4.2

13

2 N K| AR

L HXIt 2 If User?t SX|
£ 98 Al H1X17r SK| L[ =X]
Test

13. Stop Alarm Buzzer

R4.3

14

AR AL

OI-EI' H-IX—Ijl. OEl [[H Userjl.
Snooze HE & °'E4 Al 582 =
CHAl H{X7F 22|+ 7(I Test

14. Set Snooze

R4.4

15

Userel HE =0 mat
1~999,9997 & E|=X| Test

15. Set Scope

R5.1

16

L A Al

SR A|ZES SeedE BH0 AT Y|
Random®t 1~999,999 A}0|Q|
Lha b MAME|=X| Test

MME LTt SHHO| E3 =X
Test

16. Generate Random Number

R5.2

17

SR A|Z2 SeedZ 310 2AF Y|
Random$t 1~60 AFO|Q] =7t M
S| =X| Test
MHE o0 siYSt= LCDIt &
E1EI K| Test

17. Generate Random Direction

R6.1

18

TN ME Al

18. Select Function

R7.1




