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IDE: Eclipse, Text editor

Compiler: GCC (MinGW, Cygwin)

Definition, acronyms, and abbreviations

SW: Software

HW: Hardware
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3 Specific Requirements
3.1 External Interface
3.1.1 User Interface
28: A B, C andD
2 HELIE)
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Second
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3.1.3 SW Interface
3131 ¢
HE A B, C and D (& 7|2EQ| A S, Z X 7|2 &Eh

3132 =H

Mode Display Description
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Alarm mode (Alarm on indicator)
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3254 <2 28 M™
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3.3 Performance Requirements

HEO CHet BHS £+ 1ms O|SHO|CY.
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mjo
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3.6  Other Requirements
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4 Structured Analysis
4.1 System Context Diagram

4.1.1 Basic System Context Diagram

Buzzer
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41.2 Event List

Input/Output Event

Click A H = A7l exlgE EEECL
Click B HE B7l X3S EEICL
Click C HE c7t x2S ZECL
Click D BE D7t =53 a0
Display Command ZU0 S El= SEE 2HO| EA[THT}
Buzzer Command AT AlZ D 2780 LE AlZfo| X" o, EE 0| SaICt

4.1.3 The System Context Diagram

Display _
Command Display
Click A =

Click B
Click C
Button
Buzzer
~ Command
T

4.2 Data Flow Diagram
421 DFD level 0

42.1.1 DFD

Button A =g

o Click A

Display :
Command Display
P

Button B g E!Lck B

Click C
r__’__gr_gr__if_if_ B uzzer
— —_ Command
Click D <o
—

) Buzzer
| Tick
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4.2.1.2 Process Specification

4.21.2.1 Process 0

ReferenceNo. 0 |

Name Controller

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

Output Display Command, Buzzer Command

Process Description - §8Z2 HED AX| 7|5 &2 =M LHEH 2
X2l & StAL ClaZ2f 0|2t HME XISt

4.2.1.3 Data Dictionary

Input/Output Event Format/Type

Click A HE A7l RS2 YEICL Boolean, Interrupt
Click B HE B7I XSS YEICL Boolean, Interrupt
Click C HE c7t exlS& ¥ElCt Boolean, Interrupt
Click D HE D7t sxle2 YEICt Boolean, Interrupt
Display Command ﬁ?dﬁl NSEl= EE MO BAISE Structure
Buzzer Command ST AlZtoF 2785 Y A[Z0] ¥X|  Boolean

4.2.2 DFD Level 1

4221 DFD

Click A Buzzer
Command Buzzer

 Click B
. S Buzzer &
i c ttat'Tl Functions Functions Command Display
Click C . e ._I:o o 3 Controller
e = 4

Click D

‘Tick Display 1 .
. Command Display
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4.2.2.2 Process Specification

42221 Process 1

ReferenceNo. 1

Name Input Interface

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

Output Input

Process Description - 23 BI2 |nputE T SM=E 133l Ct2 =2 M
22 7k 2R dFeI

4.22.2.2 Process 2

ReferenceNo.___ 2

Name State Controller

Input Input

Output Functions

Process Description - X 2=& 20 QC}

- 9% WS Inputo] HA) BEOIM OfE A o}

4.2.2.2.3 Process 3

Reference No ER

Name Functions

Input Functions

Output Command

Process Description - 2 7|S=0]| Ot §2E #A1 ol g &2
Funct|0n0'|| w2t Zat20| O{EH EHE =X EHELD

42224 Process 4

Name Buzzer & Display Controller

Input Command

Output Display Command, Buzzer Command

Process Description - Y& 22 CommandOf M2} Buzzer@t Display=

control $FC}.
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4.2.2.3 Data Dictionary

Input/Output Event Format/Type

Input faT HE ¥, Int
Functions 2t 7|l & s=H)0F 5l= EE. Int
423 DFD Level 2

4231 DFD

Alarm

{command
Buzzer Time

Buzzer State Time
Keeping K

Display

ENCORN Clicke

Display
‘Command

_ AL
Display

State
Controller

Functians
cicke
e

Click D

/

W

Light On
Command

Dipley
4.2.3.2 Process Specification
42321 Process 1(Refined)
1(Refined)
Name Input Interface
Input Click A, Click B, Click C, Click D, Buzzer State
Output Input

Process Description - 23 @2 Inputs & U= E 123l CHS Z2HAE 7= £88 2FTILCL
o -

- Buzzer State2 Buzzer’t 22|10 UEX| {2 E U WH=Ch Buzzer’t 22| ZL2
Buzzer/t 1= A 2t £ E & 3
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4.2.3.2.2 Process 3.1

ReferenceMNo.__J31 |

Name Function Interface
Input Command
Output TK Command, AL Command, SW Command,
Light On Command, Buzzer Off Command
Process Description - Command?} Buzzer?t 22|= JEi2ts 2 Y2HFH Buzzers I2t0 FHSICL
- Command?t Buzzer’t £2|= &Ef7t OFL|1L, Light On 7|50| €& &M Light On
Stata FESHC)
- 9| & % 20 Command?t £ ZE0f Cio FHEY Z2 3T 20| EE ©

SotLt,

4.2.3.2.3 Process 3.2

Y

Name TimeKeeping

Input TK Command

Output Display Command, Buzzer Time

Process Description - TimeKeeping TimeO| A& =21 QICt O] TimeKeeping Time= Buzzer Time2 2 X[

Hoz =EU{0{ZICH

- TK Command?} TimeKeepingE Displaystata St 3HHO| &[22, Display3tA| 22t
Sl= &2 DisplaystA| %=Lt

- TK CommandZ A|ZH 278 R E0| E0{ZCHs YH0| 02 H, TimeKeepingA|ZtE =
Ao 2 SAloiTE =8 A|ZH0| Displaydll 2 X|A St =3 AlZte| O{= £&20| M
ElE|Ql=X] EO{X| A SO

- ZE FI1Ele HEES U2|H =T A2 1 FI} 22 FIEte BEE U2(H =3
AZEE 12 F7t AE FTI5Hs BEE W 8 A 1412 1 28 F745i=
TEE H2|H =8 AIZhE 1Y It EE STt FEE W2lH =7 AIZE 190
=7t g =lcte BEE WElH £ AlZE 19 FIEICE O 220| Z|oiXE |
Y M 1 REES FItolets BES 2ol 2N o= BB

- AlZHEE 2E0M HOojE M, =8 AlZto] HEALZO| 2B TimeKeeping Time2 2

B
S

HHEEICH =& A|Ztof HABAZO| Yol =™AIZES I 7| ElCk
- @ A|Zt2 Buzzer controllerd|H Buzzer Time2 2 & 2{F=C}

4.2.3.2.4 Process 3.3

ReferenceNo.___J33 |

Name Alarm

Input AL Command

Output Display Command, Alarm Buzzer Time, Alarm Activation
Process Description - L& &£7|0f HZE3} &0 AL

- Y AlZF2 00Al 0OESE £7(3} [0 QULCE

- AL Command?} Alarme Displayst2td StH 2tHO| L2 1, DisplaystA| Zatn

= &2 DisplaydtXx| F=LCt

- YR Ed HE Y| YHE s 3% LEOo| HEES Koo Edatsta, #
‘33t £|0jlo ™ H[Z-d3t oich LE0| B d3} £l Q2 T Display®l Alarm
Indicator® EA|SI=E FHTICL

- AL Command?} Alarme DisplaySt2td StH 2tHO| L2 1, DisplaystA| Zatn
5l= Z 2 Displaystx| %=Lt

- EEH AL 28 ZEMM= EF AlZte] 0= 20| MEE|}=X| Displayd| =<

OF

L

A stCt

- 22 Ftels BEE UY2H =F AUE 12 FTL AE Ftels BEE W2H
=3 AlZHE 1A|7E FIHSICE O 20| ZHX|E YRl i O 228 =7ttt
= HEE YoM M o= HBIC]

- WX A|ZF2 Buzzer controllerO| Al Alarm Buzzer Time2 2 ¥ 2{=Ct Y=L

- 22 A|ZH2 Buzzer controllerO| Al Alarm Buzzer Time2 2 22{=C}

Team #2
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4.2.3.2.5 Process 3.4

ReferenceMo. 34

Name Stopwatch
Input SW Command
Output Display Command

Stopwatch Time2 7|2X8o2 S=1 X[ ELCH
- SW Command?} Stopwatch& Dlsplayol-E|-_T|_ 30 330l =21, Displaydtx| L2t
1 5l= &2 DisplaystX| =Lt

Process Description

- SW Command7|' Azt 88 7|5c2 YHE|H, Stopwatch A|Zt0| SELL,
- SW Command?} AlZt BE 7|s22 °|=IE5.E|E, Stopwatch AlZtE HECE
- SW Command”| ®EtY 7|& 7|52 2 L& L|H, Display® 1 «=7t2| Stopwatch

Time2 7| Z2tCt.
- SW Command?} Stopwatch AlZt £7|2t2 R HE|H Stopwatch A|ZHE £7|31 SO

4.2.3.2.6 Process 3.5

ReferenceNo.___J35 |

Name Light On

Input Light On Command

Output Display Command

Process Description - Light On Command?} £ 3 [, Displayl| M & TEHMo 2 2% Z0F HHHFECL

4.2.3.2.7 Process 4.1

Name Buzzer Cotroller
Input Buzzer Time, Alarm Buzzer Time, Buzzer Off Command
Output Buzzer Command
Process Description - Buzzer State2 X|&£X 2 2 Buzzer?| #E|E Input Interface0| Al E2{FLCE
- Buzzer TimeO| M B+2 A|ZFD} Alarm Buzzer TimeO| € X|5t= ”‘?J—?'—E‘l 5% S0t

=]

=
BuzzerE Z22|H EHSHCL
- Buzzer’/l €2l= &°

2| x| =0t

OtO| Buzzer Off Command?} € &= Z2, SA| BuzzerE £

4.2.3.2.8 Process 4.2

Name Display Controller

Input TK Display, AL Display, SW Display

Output Display Command

Process Description - Z 7|&=2| 280 2t Displayli EE2& EWFC

Team #2 19



Ver. 2019_DWS_0.3

4.2.3.3 Data Dictionary

Input/Output Event Format/Type

TK Command TimeKeeping 0| M O] BHO| =AHE[0{0f St=X| HE{F  Method
= HlolH.
AL Command é-Iarm HAM HEH BH0| =AE|00F t=%|] EHF= H0| Method
SW Command Stopwatch O A O FHO| =AE[0{0f St=A| EHF=  Method
G ol H.
Light On Command OfZt2 EE =X €2{F+= H0|H Boolean
TK Display DisplayOf o] Z24E|0{0F & TimeKeeping?| G| 0| E Method
AL Display Display®ilA 234 E|0{0F & Alarm®| H|O|E Method
SW Display DisplayOfl M E34E[0{0F & Stopwatch2| H|0|H Method
Buzzer Time BuzzerO| Al H1H AlZHS Y2{F= OH|0|H Int
Alarm Buzzer Time  BuzzerOf| | Y& A7t ¥2{F£= |0 EH Int

Team #2 20
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424 DFD Level 3

4241 DFD

Buzzer State <

TK Function

—___ ClickB

— Enable
. t State — -
Interface Controller

_ 21 " Disable

AL Function

Click C
_,_o—'—'_'_'_'_'__'_

Click D -
~ - Enable
T

T
s TN
s Disable™, ™

Y
-

SW Function

-

Buzzer State

Buzzer
Command
e
Buzzer Off III
Command

Buzzer Time

i

Display
ommand

-
\ Enable .~ -
\ Tick - i
7 _.‘Disable
P

TK Function TK Data

Enabl i
AL Function nEme Display

Command

" Disable

#

RS
~_ =~ Enable
R
., Y

SW Function . NN
Disable™. ™.

SW Data

~
7 Tick
.

Light On
command
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4.2.4.2 Process Specification

42421 Process 2.1

Ver. 2019_DWS_0.3

|ReferenceNo.____J21

Name State Controller
Input Input
Qutput

TimeKeeping State Enable/Disable, Alarm State Enable/Disable,

Stopwatch State Enable/Disable

Process Description =

42422 Process 2.2

I ZEE &
- S 2EE H
A

=
- X 2E2 MEE State2 YHE Input® HESHCE

2 9t
T

(=]

Refrnce o2z

Name TimeKeeping State
Input Enable/Disable
Output TK Function

Process Description =

TimeKeeping & ENOI M Input2 2 Click A7t 0= 2 A7t 4 2E=2

DisplayE HiZ Zi& FE3ICt AlZF @F ZE0|M Click A7t £0{2 8 Display&
TimeKeeping &EHZ CHA| E|E2|H B &ESICE

- Input2Z Click A7t E0{2= B2 ATt 88 =2 SHUCE Al €8 ZE
Ol M Click A7t EH ™ A|7F H7 ZE0|M Click A7t EH 2™ TimeKeeping
BE=2 ChA| £l &2|A B

- A7t 43 2E00M Input2 2 Click C7t €02 &

AP E AZL 2 9, 8, Y

=

(2Y), = 242 23Y 77t HHg & Irh 0E Fzho| MEE|QER|of of

ot YRE WETCL

- Input2Z Click B7t E0{2 ™ MEiE U1 5t
- Input2Z Click D7t {23 Display0l Light On 7|5 =d3l2tn &
F

Azt 4 27te| 2k o

- Input@Z Buzzer Off 7t E0{ 2™, Buzzer Off E& IS TEBICE

42423 Process 2.3

 ReferenceNo. 23 |

Name Alarm State
Input Enable/Disable
Output AL Function

Process Description -

Alarm ZEHOI| A Input2 Z Click A7t E0{2=

Display® HHE 78 Faslm U2 Al 8F ez

3L Y AT HE

=02t 12
BE0|A Click A7t EH{2H DisplayE Alarm2 2 HHE 22 Y5l D Alarm &

Ei2 2= & HHECE

- Alarm HEfOI|A Input2 2 Click B7t E0j2= E2, €2 24 Hz 33 M

g

SHLCY.

- Input@2Z Click B7t E0{ B MEHZI g
- Input2Z Click D7} £0{2H Displaydf| Light On 7|S&

Azt 47 R7t0l gt

s

- Input2Z Buzzer Off 7} S0{2 W, Buzzer Off ZHEHE TEHDIC
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42424 Process 2.4

ReferenceNo. 24 |

Name
Input
Output

Process Description

Stopwatch State

Enable/Disable

SW Function

- Stopwatch Time2 7|2¥ 22 521 QUX| GCta & UL

- Click B7} Y&/ & O, Stopwatch TimeO| S 21 UX| FE= &
0 = Stopwatch Time2 S 27| &} Stopwatch TimeO| S 211 §!
= 8R0= AlZHE B Ok

- Click A7} YHE|QE [, Stopwatch TimeO| S21 YX| RE= 82
Ol= £& =7t AlZH(™ EtY)E Displayd| 20 FA sta,
Stopwatch Time0| S211 UX| 2 EL20|= Stopwatch TimeZ
7|2} ST

- Input2 2 Click D7} E0{2 3 Display0| Light On 7|s& +=d3}2}
1 o

- Input@ £ Buzzer Off 7t E0{ 2, Buzzer Off F&HDIE FHTICL

Ho

42425 Process 3.1(Refined)

51 Refined

Name
Input
Output

Process Description

Function Interface

TK Function, AL Function, SW Function

TK Command, AL Command, SW Command

- TK FunctionO| YHE|RAE [ Buzzer Off S Light On 20| O}
H A2, TimeKeepingO| Al BE 2 £

- AL FunctionO| S E[R1E [f Buzzer Off 52 Light On 30| O}
H E2, Alarm0[ A BEE E3HTiCE

- SW FunctionO| &[S U Buzzer Off =2 Light On 2 20| Of
£l B2, StopwatchO| Hl BEE EHoto}

- Buzzer Off 220| Ot2 &2, Light On 2 20|H Light On 22 &
HE EHTiCL

- Buzzer Off Y@ H Y H2 Buzzer Controller0|H E&H= S=HTHCH

4.24.2.6 Process 4.1.1

Name Buzzer Cotroller
Input Buzzer Time, Alarm Buzzer Time, Alarm Activation, Buzzer Off Command
OQutput Buzzer Command, Buzzer State

Process Description -

Buzzer StateZ X|&£E O 2 Buzzerl| <ENE Input Interface0| Al €2HELE

Buzzer StateO| M Alarm Activation2 2 L& 23l ({8 E X|&X o2 FHIGHT}
Q20| EMT £/ U2 H, Buzzer Timed| A B2 A|ZtD} Alarm Buzzer TimeO| &
Kote =78 H 5% S0 BuzzerE 22|A EHSHCE

Buzzer?l €2|= S2t0| Buzzer Off Command?t € &&= Z2, SA| BuzzerE €
2| x| ¥=Cf
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42427 Process 4.1.2

N

Name Turn On Buzzer

Input Enable/Disable

Output Buzzer Command

Process Description - Buzzer?t £2|E 5 THCE

4.24.2.8 Process 4.2.1

ReferenceNo. 421

Name Display Controller
Input TK Data, AL Data, SW Data, Light On Data
Output Enable/Disable
Process Description - 20| W2t Display =tEHE HFHFCE
- I;Lgl:T On 20| S0{o T AT HEfO| &2 80| Display 2ME &2 HHY

- Alarm Indicator On Y0| S22 ™ XY EHOf &2 210| Display0l| Alarm
Indicator & EA|SHZLCF.

42429 Process 4.2.2

ReferenceNo. 422

Name TimeKeeping Display

Input Enable/Disable

Output Display Command

Process Description - TimeKeeping2| EEE Display 3Lt

424210 Process 4.2.3

|ReferenceNo.____J423

Name Alarm Display

Input Enable/Disable

Output Display Command

Process Description - Alarm2| EE & Display 2tC}

424211 Process 4.2.4

Name Stopwatch Display

Input Enable/Disable

Output Display Command

Process Description - Stopwatch2| & E Display THCH
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4.2.4.3 Data Dictionary
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Input/Output Event Format/Type

TK Function TimeKeepingdl| A =3}j0f & 7|5
AL Function AlarmOf| Al =30k & 7|5
SW Function StopwatchOf| M =3{0F & 7|5

Buzzer Controller?t &OFOF & X A|ZtDt
o= AL

Buzzer Time

4244 State Transition Diagram for Controller 2.1

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

Timekeeping Timekeeping

State

Setting

Tick [Click A]
/ Enable “TimeKeeping State”

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

Structure
Structure

Structure

Structure

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

Stopwatch

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

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

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

Alarm Setting
State

Team #2
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4245 State Transition Diagram for Controller 4.1.1

Turn Off

Buzzer

Tick [Buzzer Time == Alarm Buzzer Time] Tick [Buzzer Off]
/ Enable “Turn On Buzzer” | / Disable “Turn On Buzzer”

Turn On

Buzzer

4246 State Transition Diagram for Controller 4.2.1

Tick [TK Setting Display]

- - / Disable “TimeKeeping Display”

T|me|(eep| ng Trigger “TimeKeeping Setting Display”
Setting

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

Timekeeping
Display

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

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

Stopwatch

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 Qut]
/ Enable “Alarm Display”

Alarm Setting

Display
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4.2.5 Overall DFD

« Tiek
_Enable 4
Disable”
[
Buzzer OF |
Command
Enable s
s’ T Function K Command,” _ Enable .
& ™ g Tick -
Disable . Freable

Enable
Input .

AL Function
Disable

- Enable
Disable ™

Disable

/

. Enable
SW Function -

Display

Disable Cemmand

s
- S
. /
SW Command™, /" SW Data

“liek

Light On
Data
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