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1 Introduction
1.1 Purpose
1.2 Scope
121 JHEE
Team #2
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IDE: Eclipse, Text editor
Compiler: GCC (MinGW, Cygwin)
1.3 Definition, acronyms, and abbreviations
SW: Software
HW: Hardware
14  Reference
IEEE Std. 830-1998
1.5  Overview
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2 Overall Description

2.1

2.2

2.3

Product Perspective

Product functions
2.2.1 Date-Time
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2.2.2 Stopwatch
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3 Specific Requirements
3.1 External Interface
3.1.1 User Interface
2&: A, B, C and D
EH: S HELH)

3.1.2 HW Interface
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No. Description
Button A
Button B
Button C
Button D
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EH4, Day of week, mode indicator & ZItEl 2X} “AA"
Month
Date

Alarm indicator

Hour

Minute
Second

||| W N -
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3.1.3 SW Interface

3131 ¢4

HE A B C and D (4 7|EEQ A, S, Z X 7|2
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Mode

Description

Timekeeping mode

Rnél ﬂ: Ql'—IJ AII’ -E'-l' —;F—l
( Alarm on indicator )

Stopwatch mode
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Alarm mode

Alarm indicator,
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(Alarm on indicator)
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Functional Requirement

3.2

3.2.1 Change Mode

Timekeeping mode — Alarm Mode — Stopwatch mode — Timekeeping mode
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3.3 Performance Requirements

HE0| Cf3t W £Z & 1ms O[stolCt
34 Design Constraints

SASD 7lfe H@ES 0|85t0] EATHCL
3.5 Software System Attributes

3.6  Other Requirements

o =0 otE = A= = AHLO|AE AESHOF BHCL

Z k0| ZHEHYOF BHCH
4 Structured Analysis

41  System Context Diagram

4.1.1 Basic System Context Diagram
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4.1.2 Event List

Input/Output Event

Click A = =T = e
Click B HE B7t EXl22 LEICL
Click C Hi= 07 =5 == CICiE
Click D HE D7t =RlSE L
Display Command Z00| SiS == SEE 2HO| EA[THT}
Buzzer Command oA Al 2 278 LE AlZfo| eX[Tr o, ¥Eo| S&lCt

4.1.3 The System Context Diagram

Display _
Command — Display
Click A -

Click B
Click C
Button
Buzzer
~ Command
TT—

42 Data Flow Diagram
421 DFD level 0

4211 DFD

\HH i
“__Click A Display :
Command — Display
na.

Button B g E!Lck B

Click C
— Buzzer
~ Command
HH‘-u‘
%H\“‘u

Buzzer

Button D
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4.2.1.2 Process Specification

4.2.1.2.1 Process 0

ReferenceNo. 0 |

Name Controller

Input Click A, Click B, Click C, Click D

Output Display Command, Buzzer Command

Process Description - Y2 HEIN WM 7|5 52 A LHEHQ
XE|& StALE Cl~E20|et B & ZESHCL

4.2.1.3 Data Dictionary

Input/Output Event Format/Type

Click A HIE AJE == = DIglE] Boolean, Interrupt
Click B HE B7I exle2 LEIC} Boolean, Interrupt
Click C HE c7l XSS YECt Boolean, Interrupt
Click D HE D7 xS LEICt Boolean, Interrupt
Display Command _I:JFI-?;IO” HSEl= SEE 3HHO| EAIS Structure
Buzzer Command Siff AlZfab E78or LE AlZH0| €K  Boolean

4.2.2 DFD Level 1

4221 DFD

‘H‘\-“\‘H‘ Cl I Ck A Buzzer m
~——_ Command
~_ e

_ ClickB

Input State Functi :
unctions
Interface Controller Functions

ClickC ; 3

ClickD _—

/

_—

/

Display :
Command Display
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4.2.2.2 Process Specification

4.2.2.2.1 Process 1

ReferenceNo. 1|

Name Input Interface

Input Click A, Click B, Click C, Click D

Output Input

Process Description - &8 22 InputE T SM=HE 185 CFS Z2A|
282 Jl= |5 =& A3

4.2.2.2.2 Process 2

ReferenceNo. 2

Name State Controller

Input Input

Output Functions

Process Description - dil 2= & Y QUCt

- U S |nput0] A REO0M O E e SHof
P“II ”’SEHZP
& £ HRE= HHS LW

4.2.2.2.3 Process 3

ReferenceNo. 3

Name Functions

Input Functions

Output Display Command, Buzzer Command

Process Description - Zf 7|s=0] it YEE 21 ol €y &2

1 =
commandOi 2} Buzzer@} DisplayOfl B2 & EHTICL

4.2.2.3 Data Dictionary

Input/Output Event Format/Type

Input HE 4. Int

2 A0 St= T E. Int

N :|0
i
rlm

of

7

rr

Functions
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4.2.3 DFD Level 2

4231 DFD

Buzzer
State
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Buzzer

Command

Buzzer Off
{command

Click B

~
.
‘7_'

Clicke

Functions

clickd ",
’
/

~
=l -

Light On
Command

4.2.3.2 Process Specification
4.2.3.2.1 Process 1.1

Name Input Interface
Input Click A, Click B, Click C, Click D, Buzzer State
Output Input

U 22 nput=

- Buzzer StateE Buzzer7f 22|10 U=X|
Buzzer/t 1= A Tt +WSI=E £ oiCt

Process Description

4.2.3.2.2 Process 3.1

M=Q|E n&{g| CI2 =2

/

o | alarm
| Buzzer Time

/

T
/ Displa;
—.bx play

T~

AL
Display

Display
Command

e

—

Lo
Display

M2 7= £8& A
He

U= Bb=Ct Buzzerl 22l= &

| ReferenceNo. 31

Name Function Interface
Input Command
Output TK Command, AL Command, SW Command,

Light On Command, Buzzer Off Command

Process Description - Command”} Buzzer?t £2|&
- Command7} Buzzer?t 82l= “EH7F o
Si2to FHESICH

- 3 F &% 20 Command?t EE ZE0f i3t BEY EL2 5T 220 BE

Efi=g
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4.2.3.2.3 Process 3.2

e S —

Name TimeKeeping

Input TK Command

Output Display Command, Buzzer Time

Process Description - TK Command?} TimeKeeping® Displayst2td 3t H 2HOf| E| 21, DisplaydtXl

22t 5t= 42 DisplaystA| &

- TK CommandZt AlZt 48 2EE Tl 22 EEsiets BHO| UHEHE A2 S
2o Y =22 BESIC

- TK Command7l AlZt 28 2E0|M W22 42 ZF HE =0 mat AIZtE =F
St

- AN A[ZHE Buzzer Interface®ll Al Buzzer Time2 2 Y 2{E=CY

E"-r
I

4.2.3.2.4 Process 3.3

[ReferanceNo 33

Name Alarm

Input AL Command

Output Display Command, Alarm Buzzer Time

Process Description - AL Command”} Alarme Displaydt2td atH 2tHO| =21, DisplaydtX| Z2tn

St= &2 DisplaydtX| %=Lt

- AL Command7t L& A7t 43 2 7|50|2t0 YHFH LE A|ZE 4™ =0
Y =2 EESHL

- AL Command?} &8 AlZt 4 220 W2 E2 2 HE Lo et A2
Szt

- Y& A|ZtE Buzzer Interface®| Al Alarm Buzzer Time2 2 ¥ =L}

4.2.3.2.5 Process 3.4

Name Stopwatch
Input SW Command
Output Display Command

Process Description - SW Command?} Stopwatch® Displaydt2tl 5t H 3tHO| X210, DisplaystX| 22t
1 gt= 42 DisplaystX| =L
- SW Command?t AlZt B E 7|522 YHE|H, Stopwatch A|ZH0| 21 UX| &
B2 AMHE SE7 Al7|1, Stopwatch A0 S2&= B2 A|ZHE HFH TiC
- SW Command?f HEIY 7|& 7|52 2 YUY E|H, Stopwatch A|7I0] SE2E1 Q=
2 Lap time2 7|E35l1, Stopwatch A|ZH0| S2X| B= 2 A|ZtE £7|3 3Lt

rir

o

4.2.3.2.6 Process 3.5

[ReferanceNo—J3s

Name Light On

Input Light On Command
Output Display Command
Process Description - Light On Command?} 23 E[H, Displayl| 2MNE& B2 = 22 0 HHYELCH
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4.2.3.2.7 Process 4.1

Buzzer Cotroller

Name
Input
Qutput

Process Description

Buzzer Time, Alarm Buzzer Time, Buzzer Off Command

Buzzer Command, Buzzer State

Buzzer State2 A|&% O 2 Buzzerl| &fEiE Input InterfaceO|H| ¥ 2{FCE.

Buzzer TimeOl|A 2 A|ZED} Alarm Buzzer TimeO| €X|8l= =7t8H 5% S99
BuzzerE 22|H HHTICH

Buzzer/t 22| =20 Buzzer Off Command?t YHE|= 42, SA| BuzzerE &
2| x| =L

4.2.3.2.8 Process 5.1

Buzzer Cotroller

Name
Input
Qutput

Process Description

Buzzer Time, Alarm Buzzer Time, Buzzer Off Command

Buzzer Command, Buzzer State

Buzzer State2 A|&% O 2 Buzzerl| &fEiE Input InterfaceO|H| ¥ 2{FCE.

Buzzer TimeOl|A 2 A|ZED} Alarm Buzzer TimeO| €X|8l= =7t8H 5% S99
BuzzerE 22|H HHTICH

Buzzer/t 22| =20 Buzzer Off Command?t YHE|= 42, SA| BuzzerE &
2| x| =L

4.2.3.3 Data Dictionary

Input/Output Event Format/Type

TK Command
AL Command
SW Command

Light On Command
TK Display
AL Display
SW Display
Buzzer Time

Alarm Buzzer Time

TimeKeeping OlM O] F&EO0| A E|H{OF St=%| 2{F  Method
= HiIE]

Alarm O™ O{H FHO| |00 ot=X| Y2H4F=E= 0]  Method
=

Stopwatch O|A O EHO| +=E|0fOF St=X| HF=  Method
GOl &.

Otz E& st=X| 22{F= G| o|H Boolean
DisplayOfl Al EZE|0{0F & TimeKeeping2| Gi|O|E Method
DisplayOl A Z2Z[0{0F & Alarm2| Tf| 0| E Method
Display0il A B E[0{0F & Stopwatch®| H|O|Ef Method
BuzzerO| H| 27T A|ZtE ¥E{F= O O|H Int
BuzzerOf| Al Y& AlZtE2 Y24F = HO|H Int
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424 DFD Level 3

4241 DFD

Buzzer
State

-
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P
Enable - -~
Click A g
7 _.“Disable
Ea

—__ ClickB
T— Enable
- Disablg - Function
Y \\
~_ = Enable
R
\\ s 3 ¢ tch
) opwatc
LR
; Disable SN Function
.
Buzzer \, Tick
State ™

Y
N Buzzer
Trigger~ Command

—

Buzzer Off

Command l

Display
ommand

Display
Command

Function

Y S
~_ ~Enable
o
\ Y
\\\
i Y
Disable™. ™~

Stopwatch Stopwatch SW Data

Cispla
Function command e

Command

Light Cn

command Light On

Data
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4.2.4.2 Process Specification

4.24.2.1 Process 2.1.1

ReferenceMNo._____J210

Name State Controller

Input Input

Output TimeKeeping State Enable/Disable, Alarm State Enable/Disable,
Stopwatch State Enable/Disable

Process Description - 9 2=E 21 QU

. HT 2EE WA 4+ ATk

4.24.2.2 Process 2.1.2

ReferenceNo.______ 292

Name TimeKeeping State

Input Enable/Disable

Output TimeKeeping Function

Process Description - TimeKeeping2| O 7|s& +=¥|0f st=A| LH{FL]

42423 Process 2.1.3

N X T

Name Alarm State

Input Enable/Disable

Output Alarm Function

Process Description - Alarm2| 0| 7|5& $Hs|OF St=X| LHZLC]

4.2.4.2.4 Process 2.1.4

Refercnce No. _J214

Name Stopwatch State

Input Enable/Disable

Output Stopwatch Function

Process Description - Stopwatch®| O 7|5& =Ydl|0F ot=%| L24ECt.

42425 Process 4.1.2

ReferenceNo.___1412

Name Turn On Buzzer

Input Trigger

Output Buzzer Command

Process Description - Buzzer’} 22|E & BiCh

Team #2 21
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42426 Process 5.1.2

| ReferenceNo. 812

Name TimeKeeping Display

Input Enable/Disable
Qutput Display Command
Process Description - TimeKeeping2| EE E Display SHCt.

42427 Process 5.1.3

ReferenceNo. 543

Name Alarm Display

Input Enable/Disable
Output Display Command
Process Description - Alarm2| EEE Display BHCh

42428 Process 5.1.4

ReferenceNo. 514

Name Stopwatch Display

Input Enable/Disable
Output Display Command
Process Description - Stopwatch?| EEE Display 2L}

4.2.4.3 Data Dictionary

Input/Output Event Format/Type

TK Function TimeKeepingOl M =&3}{0F & 7|& Structure
AL Function AlarmOi| M ="3{0F & 7|5 Structure
SW Function StopwatchOf| M ==540F & 7|5 Structure
Buzzer Time Buzzer Controller7t ZO0FOF & SAX| A[ZFZr  Structure

& AIZH
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4.2.4.4 State Transition Diagram for Controller 2.1.1

Tick [Click A]
/ Disable “TimeKeeping State”

Timekeeping Trigger “TimeKeeping Setting”

Setting

Tick [Click A]
/ Enable “TimeKeeping State”

Tick [Click C]
/ Disable “TimeKeeping State”
Enable “Alarm State”

Timekeeping
State

Tick [Click C]
/ Disable “Stopwatch State”
Enable “TimeKeeping State”

Stopwatch

Tick [Click A]
/ Disable “Alarm State”
Trigger “Alarm Setting”

| Tick [Click A]
/ Enable “Alarm State”

Alarm Setting

State

Tick [Click C]
/ Disable “Alarm State”
Enable “Stopwatch State”

State

4245 State Transition Diagram for Controller 4.1.1

Turn Off

Buzzer

Tick [Buzzer Time == Alarm Buzzer Time]
/ Trigger “Turn On Buzzer”
Disable "Turn Off Buzzer”

Iy

Tick [Buzzer Off]
/ Enable "Turn Off Buzzer”

Turn On

Buzzer

Team
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4.2.4.6 State Transition Diagram for Controller 5.1.1

Tick [TK Setting Display]
- - / Disable “TimeKeeping Display”
T||T|e|(eep| ng Trigger “TimeKeeping Setting Display”

Timekeeping
Display

Setting

: Tick [TK Setting Display Out]
Dlsplay / Enable “TimeKeeping Display”

Tick [Mode Change]
/ Disable "TimeKeeping Displa
Enable “Alarm Display”

Tick [Mode Change]
/ Disable “Stopwatch State”
Enable “TimeKeeping State”

Alarm Stopwatch

Dlsplay Tick [Mode Change] Dlsplay
/ Disable “Alarm Display”
Enable “Stopwatch Display”

Tick [Alarm Setting Display]
/ Disable “Alarm Display”
Trigger “Alarm Setting Display”

Tick [Alarm Setting Display Out]
/ Enable “Alarm Display”

Alarm Setting
Display

4.2.5 Overall DFD

Buzzer
State

N\ Buzzer
Trigger., | Command

Buzzer Off
Command

- Display

o s 9 e Display
tton A . ¥

S Enable 7 Timekeeping Timexeeping T Datz Enable 7,

unction ‘commang

\Tick
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.+~ Disable \ " Disable
- P

TGOV Clicke

- _ Enable | Enable o Display

clikc

ButtonC o
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click D SN
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W8
SN
Dissble™ ™

SW Data

Stopwatch Stopwatch
Function ‘command

Display
Command

~ Display

.
/7 Tick
g

Light On
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Light On
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