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IDE: Eclipse
Compiler: MinGW

13 Definitions, acronyms, and abbreviations

SW:

Software
HW: Hardware
EDLS: Electronic Door Lock System
T.P: Terminal Process — processes timer terminating tasks

addr: process address
14 Reference
IEEE Std. 830-1998
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3.0 Statement of Purpose
Electronic Door Lock System
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3.1 System Context Diagram
3.1.1 Basic System Context Diagram

Button

Sensor

3.1.2 Event List

Input/Output o
Description
Event
e HA HH7} HRl=X SRE=EXE XS
A HE 0~9 M| =XE 8 #=0
RFID A tE(E2)E HAITHT}
= e A =0| ER=X ER=XE LR[S
4 HE HYHs MY pez WY

g0/ HE o oM =& €1 BS Mo ARE ST
AI|H dE28= dHt

2H = oo SAE EAL 2L

20| E MEXZE At HES F27| g4
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3.1.3 The System Context Diagram

=i B E input

Speaker

E71/271 B E input 232

Button

EDLS
Control

Sensor

Backlight

3.2 Data Flow Diagram
3.2.1 DFD level 0
3.2.11 DFD

£ HE

= E7|/E7| H=

SCR-ER o
Control

Digital Clock

3.2.1.2 Process Specification

3.2.1.2.1 Process 1

Reference No. 1

Sbps Team
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Name EDLS Control

Input i 2 MA, 2 =3 MA, RFID A,
MEHE, G7|/27] HE, =Xt HE

Output AL|7, BH, B8el0|E

Process Description

B SHA ZILY.

Y2y FH|o Mg @

5}
ZZMAE AN 29 X JHE

-v——?—
n
—_
02

3.2.1.3 Data Dictionary

Input/Output Description Format/Type
Event
A F{H 7} St =X True/False, Interrupt
SRE=XE LR}
=X HE 0~9 IX| £=XtQIHS int, Interrupt
Z= HE
i MA JIE(EAME ZHX| ST} int, Interrupt
8 Gl MIA 20| Eti=X] True/False,
SRE=XE LKoot Interrupt/Periodic
SOI/EI| HE QM B2 g1 True/False, Interrupt
He HE
Digital Clock EIO|HE Atz A|ZICH clk, Periodic
AL A AE82 Wi} Correct/Incorrect/Timeout,
Sound
2 H HEZXE EAL Open/Close
2Lt
HHEt0| E HHZL GRS W On/Off
W20l EE HHCh

3.2.2 DFD Level 1
3.2.21 DFD

Sbps Team
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Set password

|-
¥ Outputs

3.2.2.2 Process Specification

3.2.2.2.1 Process 1

Reference No. 1

Name HZHS AF

Input User key input(0~9)*4

Output Set passward, S/B flags

Process Description X7 MNEX LT E MHET| {3t
CHAOICL &8 &2 A2 E MEFL,
HE/ M flagE B8 7| =5 YH
dES = UAEF ook

3.2.2.2.2 Process 2

Reference No. 2

Name EDLS Control

Input S/B inputs

Output Motor/Backlight/Speaker outputs

Process Description AMME A5 Q0| A EDLS £
M| ofStCt.

3.2.2.3 State transition diagram (H|2@Hz A7 1)

Sbps Team



Input=0xFFFF
i=0

Input>>3<0xF

Input&=in<<i++

S/B Setting

S/B flags=(1<<DO)|(1<<DB) | (1<<KEY)

3.2.3 DFD Level 2
3.2.3.1 DFD
3.2.3.1.1 EDLS Control

Process Queue
Process Queue ~<@i—p

Ver. 0.1

S/B Process Sub
Inputs =P n;a;ager ¢ — Controller — P ub processes Outputs
. 2.1
# I
S/B flags |
3.2.3.2 Process Specification
3.2.3.2.1 Process 2.1
Reference No. 2.1
Name Proccess controller
Input Tick, Process Queue Control
Output -
Process Description Of Tick OfCH ZZ2 M A FO| SE=

Sbps Team
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3.2.3.2.2 Process 2.2

Reference No.

2.2

Name Process Queue Control
Input Process Queue
Output Process Queue

Process Description

Process Controller, S/B manager, Sub

Process 52| X0 2} Process

= 0ol Ml:'_

Queue & Y10

3.2.3.2.3 Process 2.3

Reference No.

23

Name S/B manager

Input S/B inputs, S/B flags

Output -

Process Description S/B flags & &=x8| AN U
HM/MHES| 2E SH0M PQCR.2)0
HYote HAM/HES fEE AMElg
T2MA0 SEQFS S

3.2.3.2.4 Process 2.4
Reference No. 24

Name Sub processes
Input Function arguments
Output Motor/Backlight/Speaker outputs, S/B

flags

Process Description

L2 St ZZNAE s F O
S = =ICH

3.2.3.3 State Transition Diagram (Process controller 2.1)

Sbps Team
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p=readNext()
S/B Manager Sub processes

tick

Sleep(100) >

3.2.4 DFD Level 3
3.24.1 DFD

3.2.4.1.1 Process queue control 2.2

Process
Queue

read nex
remoye process L TE rocess Process
Yep 2.2.3 P Controller

Process Queue
Controller
2.2.1

3.24.1.2S/B manager 2.3

S/B ! *

Read input
23.2

Process
—> Add process » queue
233 control

Input
Controller — — P

I
|
|
L

3.2.4.2 Process Specification

Sbps Team
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3.2.4.2.1 Process 2.2.1

Ver. 0.1

Reference No.

221

Name Process Queue Controller
Input Queue commands
Output -
Process Description A2 HWHofo wet R Mo,
cERESS
3.24.2.2 Process 2.2.2
Reference No. 222
Name Remove process
Input addr
Output Process Queue
Process Description UEEL M TZMAE FOA ZOLA
AP
3.24.2.3 Process 2.2.3
Reference No. 223

Name Add process
Input addr, args
Output Process Queue

Process Description

UHE2 e Z2NLE AR A

TN 5t 7O F7hetct

3.2.4.2.4 Process 2.24

Reference No. 224
Name Sort
Input Process Queue
Output Process Queue

Process Description

ZMA #E U0 M2 ZYEOCL

3.2.4.2.5 Process 2.2.5

Reference No.

2.2.5

Name

Read next process

Input

Sbps Team
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Output Process structure
Process Description HNIOZNAE 2 5 AME mjorct
Oheg Z2MAE =MUE H=Ch A2
T2 MAE 7|Q/8tsts|A] iterate I
call & &= QA s{f=Ct.
3.24.2.6 Process 2.3.1
Reference No. 231
Name Input controller
Input S/B flags
Output -
Process Description Flag & &XS| AKX Ues MA/HES
Fop O 2 8i=rt
3.24.2.7 Process 2.3.2
Reference No. 232
Name Read input
Input Sensor/Buttons
Output Values
Process Description MAM/HES| 242 S=Cf
3.24.2.8 Process 2.3.3
Reference No. 233

Name Add process
Input -
Output Process command

Process Description

HA/EES
S=3hs YYolz PQCE 4

ZR0| Y ZEAAE
i},

—

e
[e)
=2

3.2.4.3 State Transition Diagram
3.2.4.3.1Input controller 2.3.1

Sbps Team



remove(addr)—p> Remove

C Reading
next

readNext()

add(addr,attr1,attr2)

Inext

3.24.3.2 Input controller 2.3.1

Read flags HEEESNE S Read input

Add process

3.0.1 DFD Level 4
3.0.1.1 DFD
3.0.1.1.1 Number input process

Sbps Team

Ver. 0.1
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OXFFFF

Initialize
> 2.4.1.2

A 4

L — | 2 Rezai |1ngut P Input password

Number Input
Controller 2.4.1.1

Process
Controller

urn backlight/timer on .
-> Backlight

Timer reset "
Timer count

»> 2.4.1.5

Process

P> Queue
T — P Control
| elf terminate
2.4.1.6

Add
authorization
process
2.4.1.7

|
|
|
|
|
|
|
N
|
|
|
|
|
|
|
!
|
|
L

- >

3.0.1.1.2 Authorization process

Input password Set password

I |
Speaker
|

-— >

Authorize
controller
2.4.2.1

Process
controller

Disable use

I

= > input S/B flags

| 2.4.2.3

I — > Initializel

~ 2424

|

| . Process
Selfterminate

S s T quewe

I control

| A

Add door |
el a CONtrol process _——_———
2.4.2.6

3.0.1.1.3 Door control process

Sbps Team
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Process Lock Controller _
Controller 2431
Interface Direction—p> Motor

Door close

sensor

| .4.3.
l —
| et mode, Off inputs
r——- B 4 Start timer —> S/B flags
I 2.4.3.5
I p

) rocess
|_ —— — Self terminate Queue
| 24356 ——4p Control
I
| -
- — — E 2 top/zrisgt;lme > Timer count

0

3.0.1.1.4 Timer process

Timer count <@—

Process
controller

-1

Process . imer controllej
time, T.P addr ' &

Queue 2.4.4.1 |
f L Terminal
> 2443
Process queue |
controller < |

3.0.1.1.5 Timer terminating task — close door

Close door
Process __ __ T.P-close door Yl
2.45.1 | Process
Self terminate
L > 2.4.5.3 > queue
control

3.0.1.1.6 Timer terminating process — turn backlight off

controller

Sbps Team



Process
controller

. T.P-close door
2.4.6.1

3.0.1.2 Process Specification

3.0.1.2.1 Process 24.1.1

Process
queue
control

urn backlight
r P off Backlight
| 2.4.6.2
|
I
I

Self terminate
—> >

Reference No.

2411

Name Number input controller

Input Function argument(0~9,F)

Output -

Process Description F7 802 42 HEQYU=HI} 2t &
AES X7|ZE 831, Interrupt 2
=02 0~9 HEQ 42 =AUz
LA 2 XYoLt

3.0.1.2.2 Process 2.4.1.2

Reference No. 2412

Name Read input

Input 0~9

Output Input password

Process Description

£AH2 AR WA 2HHE input

password O X ZSHCt.

3.0.1.2.3 Process 2.4.1.3

Reference No. 2413

Name Authorization process

Input YHE Lz/H4™E L=

Output 0~9HE, YHE Y2, Z2MA

Process Description QUEE Ao MYE AT E H s
2RBHH 22 0= Z2MAE
sEFL SE|H MHUHS FH|otCt.
Hlw Zutof g 215 dEE
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3.0.1.2.4 Process 2.4.1.4

Reference No.

2414

Name Turn backlight/timer on
Input -
Output Backlight, process command
Process Description HIZIO|EE AL 10 X 3 THAEE
EtO|HE ZFotct.
3.0.1.2.5 Process 2.4.1.5
Reference No. 2415
Name Timer reset
Input -
Output Timer count

Process Description

EtO[HZt CHA| 0 R H MEF

rot
il

3.0.1.2.6 Process 2.4.1.6

Reference No.

2416

Name Self terminate
Input -
Output Process command

Process Description

S Z2MA FOIM AKXt

3.0.1.2.7 Process 2.4.1.7

Reference No.

2417

Name Add authorization process
Input -
Output Process command

Process Description

AUz HW EXIL Qs ZEMA

ZMA 70| SEBiC

Ul

3.0.1.2.8 Process 2.4.2.1

Reference No.

2421

Name

Authorize controller

Input

Input/set password

Sbps Team
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Output -
Process Description OladE QUSQl MME USE H|Wws| 10
e EYS $UBICL
3.0.1.2.9 Process 2.4.2.2
Reference No. 2422
Name Alarm
Input -
Output Alarm sound 1/2

Process Description

oI Zotof Mt S

ALFE =i}

3.0.1.2.10 Process 2

423

Reference No.

2423

Name Disable user input

Input -

Output S/B flags

Process Description AFE XIS @2EE at7| Q8] &=
HM/MHES 8L

301211 Process 2.4.2.4

Reference No. 2424

Name Initializel

Input S/B flags

Output Process command

Process Description

oI5 T2 =0 CiA| YHAM/HES

740 EfO|HE 2 MAS FO|A AA oY

3.01.2.12 Process 2

4.2.5

Reference No.

2425

Name Self terminate
Input -
Output Process command

Process Description

oI5 Z2MAS FOIM ARG

Sbps Team
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Process 2.4.2.6
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Reference No.

2426

Name Add door control process
Input -
Output Process command

Process Description

o= (=Ne]
L O

A of

Z1p7¢

ZEMAE SESH

—

o OO
== 4% 22 €5

HO

3.01.2.14

Process 24.3.1

Reference No.

2431

Name Lock controller
Input Function argument(0~2)
Output -
Process Description QE 2o OIXlo] HEHMTO| U= TES
S,
3.0.1.2.15 Process 2.4.3.2
Reference No. 2432
Name Lock
Input -
Output Motor
Process Description 28 B=C}

3.0.1.2.16 Process 2.4.3.3
Reference No. 2433
Name Unlock
Input -
Output Motor

Process Description

£g At

3.01.2.17

Process 2.4.34

Reference No.

2434

Name Check door close
Input Door close sensor
Output Opened/Closed

Sbps Team
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Process Description

Sl 22| YEIE =gttt

- —

3.0.1.2.18

Process 2.4.3.5

Reference No.

2435

Name Set mode/Start timer
Input -
Output Mode=2, S/B flags, Process command

Process Description 22 ot H A 50 37 BEHU=
HEfE 7|CiE|=5F ZEE HZESH,
ZHAE AKX/ MM/ EZE2MAE ZHTICE
3.0.1.2.19 Process 2.4.3.6
Reference No. 2436

Name Self terminate
Input -
Output Process command

Process Description

Sl Z2MAS FOIAM AfAITHE:

3.0.1.2.20

Process 2.4.3.7

Reference No.

2437

Name Stop/reset timer
Input -
Output Timer count, Process command

Process Description

ZOEE BES ofefet EO|HS

x7|&p8tn EE S}

3.01.2.21 Process 24.4.1

Reference No. 2441

Name Timer controller

Input Time,T.P addr

Output -

Process Description FIRESH A|ZtDp AlSS Z2xe

Yot g K2 SusCh

3.0.1.2.22 Process 2.4.4.2

Reference No. 2442
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Name Count

Input -

Output Timer count

Process Description EfO|HE 1 Z7tA|ZICE

3.0.1.2.23 Process 2.4.4.3
Reference No. 2436
Name Terminal
Input -
Output Process command, Timer count

Process Description

EtO|H7F SEM2E =2 EfO|H gk

O HAM—

o
=
7|26t HX ZZ2MAE AN G

O,

U HotE TR FO| SEICL

3.01.2.24 Process 2.4.5.1

Reference No. 2451

Name T.P-close

Input -

Output -

Process Description 28 BEE XAUE ;ST SERECH
3.0.1.2.25 Process 2.4.5.2

Reference No. 2452

Name Close door

Input -

Output Motor

Process Description 22 Y E RHE HMOo$HC}

3.0.1.2.26

Process 2.4.5.3

Reference No.

2453

Name Self terminate
Input -
Output Process command

Process Description

Sl Z2MAS FOIAM AfAITHE,

3.0.1.2.27

Process 2.4.6.1

Sbps Team



3.0.1.2.28 Process 2.4.6.2
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Reference No.

246.2

Name Turn backlight off
Input -
Output Backlight

Process Description

siajo|e = Br}

3.0.1.2.29 Process 2.4.6.3

Reference No. 2463

Name Alarm

Input -

Output Alarm sound 3

Process Description

AlZhz=d 2SS WLk

3.0.1.2.30 Process 2.4.6.4

Reference No.

2464

Name Self terminate
Input -
Output Process command

Process Description

SN ZEMAS FOIM APHeHE.

3.0.1.3 State Transition Diagram
3.0.1.3.1 Number input controller 24.1.1

Sbps Team



C? Command==0xF
>

Command!=0xF

PW9%16==0xF
orzipige

Read input

Il i b acklight/timer

006

Timer on

e e o O€lf terminate

pW%16 I=0xF
gee A
' 24 authorization
process

3.0.1.3.2 Authorize controller 2.4.2.1

Disable user Add door

input==settin .
P &> input control process

input!=setting————————p SR e

3.0.1.3.3 Door controller 2.4.3.1

Sbps Team
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Mode select ModeO—bQ
Set mode/

Mod Start timer

Check door
close

b o Selfterminate

(oLl B S Stop/reset timer

3.0.1.3.4 Timer controller 244.1

limit<=cou nt-}?

Iimit>count—>©

3.0.1.3.5 T.P-close door controller 2.4.5.1
4 Qverall DFD

Sbps Team
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/8 Manager

Number Input
Controller 2.4.1.1
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urn backlight/timer on'

Initialize
2412

Backlight

urn backligh
off

\
\
time, T.P Edl+
\
\
\
\
\
\

[ St §

[ Timer count

Motor
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