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1 Introduction
1.1 Purpose
Electronic Door Lock System(O|St, =O{2h)0| A ALESEZ| 2ot SWE 7HE St
1.2 Scope
1.2.1 7 E
200810773 X249}, 201011364 HEE
1.2.2 HghAtet
HW 2t| As2 Ue{5tX| 4 sw28 f3e = UA=F 7ot
123 HE2 #E8=

2H HW 7F ZetE RO RN ALE Jtsth sSwE iEE I Z2E

IDE : VisualStudio2012
1.3 Definition, acronyms, and abbreviations

SW : Software

HW : Hardware
14 Reference

IEEE Std. 830-1998
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1.5 Overview

EOfEf A&E sw ol MEXHel =0 2510 AiM5| 7|sdtl, 2 S &0

&o10] =2 g
Overall Description

2.1 Product Perspective

e sw= 2X

SO{20) AFBE 4 U= SwIt E 4 9Uck ST swe
WEHIE) o3t Sx2 2|t

2.2 Product functions

AALE & 5 AUCL HAS AY AERIE =7

0| HA|E HBHS = 27|} &Lt

i

=0[ B9l 3 =7 X|Lt7| Ho| A8V HES F2EH 20

2222 Xts &

20| 3l AE|TH 3 X7 XIS EE 2o AT B I M2
Hetsict

4%2) 2AE YWD, O £XTL 012 MIE RXIet YK
3 YNE 2 YEj2 W
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User characteristics

2.3
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2.5 Assumptions and dependencies
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3 Structured Analysis

3.1 System Context Diagram

3.1.1 Basic System Context Diagram

DL
Controller

Machine

Sub-
machine

3.1.2 Event List

Input / Output Event

Closed Sensor Input = SH, S8 SH 24X
Manual Lock Input Ha HES 0|8t &=
Key Input S = 0|t oA
Number Input HYUHSE UH S Sot aaalx
CoverInput S0 E21 /= 2

Lock &=/ &= oA

Alert A5 351, 3232 2233
Backlight Light On / Light Off
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3.1.3 The System Context Diagram

Closed Sensor Input
Manval Lock Input
Key Input

Number Input
Cover Input DL

Controller

Sensor Machine

Alert
Backlight

Sub-
machine

3.2 Data Flow Diagram

3.2.1 DFD level O

3.2.1.1 DFD

Closed .
Sensor 4 : Alarm Power
4 Bution
Manual L -
0 n +* Power On

DL Lock
Controller Lock/Unlock

Number
Bution

3.2.1.2 Process Specification
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3.2.1.2.1 Process 0

Reference No. 0

Name DL Confoller

Input Closed Sensor Input, Manual Lock Input, Key Input,
Number Input, Coverlnput, Power On

Output Lock, Alert, Backlight

Process Description

7 A2 RE U212 2ot 7| A S A5

3.2.1.3 Data Dictionary

Closed Sensor Input

Manual Lock Input
Key Input

Number Input
Coverlnput

Lock

Alert

Backlight
PowerOn

3.2.2 DFD Level 1

3.2.2.1 DFD

=2 MEf, S8 HEf X Auto / Manual,
Interrupt

alol [HE = (] el o & Al TRUE / FALSE, Interrupt

S4 = 0| ot HadchA TRUE / FALSE, Interrupt

HAUHS o2Hg S5t &Z6AH  0~9, Interrupt

S €|/ ©7H =] TRUE / FALSE, Interrupt

&3/ 23 A on / Off

S EHaEzn 258 Alert1, Alert2, Alert3

Light On / Light Off Lock / UnLock

Power On / Poser Off On / Off
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Request .

Password
Initializer
4

Intention P Machine
Analyzer Lack/Unlock Control
2

Sub
Machine
Control
3

Backlight

3.2.2.2 Process Specification

3.2.2.2.1 Process 1

Reference No. ]

Name Infention Analyzer

Input Input Data, Alarm

Qutput Request, Lock/UnLock/Request, Alert Backlight

Request

Process Description

7 MK 2 RE 22 2ot 7| A S A5

3.2.2.2.2 Process 2

Reference No. 2

Name Machine Control
Input Lock/UnLock Request
Output Lock

Process Description

20 oot HFa/a=dH 38 +

3.2.2.2.3 Process 3



Reference No.
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3

Name Sub Machine Conftrol
Input Alert Backlight Request
Output Alert, Backlight

Process Description

Al
=

QO Cief 23S, Hef0lE 4

3.2.2.2.4 Process 4

Reference No.

4

Name Password Inifializer

Input Closed Sensor Input, Manual Lock Input, Key Input,
Number Input, Coverlnput, Power On, Alarm

Output Request, Input Data, Alert Backlight Request

Process Description

T HUHS E HY5tH dH

3.2.2.3 Data Dictionary

Input / Output Event Format / Type

Input Data

Lock/UnLock
Request

Alert Backlight
Request

3.2.3 DFD Level 2

3.2.3.1 DFD

0 ~ 9, Interrupt

HZHS §2
= TRUE / FALSE, Interrupt

S oA 23

i |

(el =1

ZES I HEOIE /F

TRUE / FALSE, Interrupt

10
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Closed
Sensor

Analyzer
3sec Request 1.1

Closed Sensor Input

Determine

Lock/ Lock/Unlock
Alarm Unlock Request
1.6
Manvual Lock Input M,il'}'(ul
Receiver
1.2
Key Input
Determine
Alert
alype b Alert
ple e
Number Input NBUU?::r _Requesi
Anal —_
10sec Reques o Light siqp, s p Backiight
. Request
. 'AI arm Determine

Backlight

Light Status

1.8
Cover Input Cover
Analyzer
10sec Reques 1.5

*“Alarm

3.2.3.2 Process Specification

3.2.3.2.1 Process 1.1

Reference No. 1.1
Name Closed Sensor Analyzer
Input

Closed Sensor Input

Output Lock Order

Process Description | 22| 2&l /E&8 A& 5 QB0 20| 3xZHAHECZE
L

3.2.3.2.2 Process 1.2

11
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1.2
ManualLockReceiver

ManuallLocklinput
LockOrder

SERB0I2HE Y S wotM Mg

3.2.3.2.3 Process 1.3

1.3
Key Receiver

Key Input
UnLock Order
SHZLE U3 wor A2 K Y MY

3.2.3.2.4 Process 1.4

1.4
Number Button Analyzer

Number Input, Sefup Order
UnLock Order, Alert Type, Ligh’r Status

%7172 Sof HIZ# e U S wol AIHA, Y7 S,
Wot0|E S 242 HYP

3.2.3.2.5 Process 1.5

1.5
Cover Analyzer

Coverlnput

Light Status
G RSE S WOt Walo|E B

o
rd
it

3.2.3.2.6 Process 1.6

12
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1.6

Name Determine Lock/Open
Input Lock Order, UnLock Order
Output Lock/Open Request

Process Description

HZ A, HF HMLAE fEot, P4

¢

TS AHsl0 H2EA0 H2/LE R

02 f
o Ho
2 =
=

3.2.3.2.7 Process 1.7

Reference No.

1.7

Name Determine Alert

Input Alert Type

Qutput Alert Request

Process Description | 22 S U0t all Y g9 LSS ME
3.2.3.2.8 Process 1.8

Reference No. 1.8

Name Determine Backlight

Input Light Status

Output Backlight Request

Process Descriptfion

7|5 = o 7| 2 HE| W20l = Aef S Fetol W 2ol
E SX QX NCt
— & T O - =

3.2.3.3 Data Dictionary

Input / Output Event Format / Type

Lock Order
UnLock Order
Alert Type
Light Status

tafd
e oA 28
2E=E 791,23

=
9 240| £ e

True/False, Interrupt
True/False, Interrupt
0 ~ 2, Interrupt

On / Off, Interrupt

3.2.3.4 State Transition Diagram (Determine Lock/Open) — 1.6

13
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Determine o
: Lock/Unlock
k/Unl
toe ;Jnm > Request
L
/ Lock Request
IL&& O
/ Unlock Request
IL&& 10
/ No Action
3.2.3.5 State Transition Diagram (Determine Backlight) — 1.8
Determine ’ Backlight
Buckllghf Requeﬂ

On
/ Light On Request

I0n && Off
/ Light Off Request

I0n && !Off
/ No Action

3.2.4 DFD Level 2

3.24.1 DFD

14
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Ver. 7Team-2013.EDLS.SRA-1.0

Lock
Interface

Lock Command

Lock/
Unlock

Control

Unloeck Command

Interface
22

3.2.4.2 Process Specification

3.2.4.2.1 Process 2.1

Reference No. 2.1

Name Lock/UnLock Control

Input Lock/UnLock Request

Output Lock Command, UnLock Command

Process Description

A3/ A2 HH RS wop 2tzte| W A

3.2.4.2.2 Process 2.2

Reference No.

2.2

Name Lock Interface

Input Lock Command

Output Lock

Process Description | &= Q== 20 &7 HE =

3.2.4.2.3 Process 2.3

Reference No.

2.3

Name UnLock Inferface
Input UnLock Command
Qutput UnLock

Process Description

A3 oA UGS 2ot &2 HH Y 4

15
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3.2.4.3 Data Dictionary

Input / Output Event Format / Type
Lock Command Ek

a 33 MY True/False, Interrupt
UnLock Command = SHA HEH M

True/False, Interrupt

3.2.5 DFD Level 2

3.2.5.1 DFD

Alerhl
Interface
3.3

Alertl Command

Alert i Alert2
Alert Control Interface
Request 3.1 3.4

Alert2 Command

Alerts Alert3 Command
Interface

3.5

Lié':* Light-on Command
Interface
— Back-
Backlight light
Request

Control

Light-off Command

Interface
3.7

3.2.5.2 Process Specification

3.2.5.2.1 Process 3.1

16
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3.1
Alert Conftrol
Alert Request

Alertl] Command, Alert2 Command, Alert3
Command

ZES 2ds 2ot EE =2 =0 2 FHF

3.2.5.2.2 Process 3.2

3.2
Back-light Conftrol

Backlight Request

Light-on Command, Light-off Command

B BL0|E RF S 2H0F OnQl K| OFfQI K| T1& 5104 ZHZHof|
9 el E

3.2.5.2.3 Process 3.3

3.3
Alertl Interface

Alertl] Command
Alert]

3.2.5.2.4 Process 3.4

3.4
Alert2 Interface

Alert2 Command
Alert2

[}
orgl 22 g

17



3.2.5.2.5 Process 3.5

Reference No.

3.5

Ver. 7Team-2013.
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Name Alert3 Interface
Input Alert3 Command
Output Alert3

Process Description | 22 53 2HA

3.2.5.2.6 Process 3.6

Reference No.

3.6

Name Light On Interface
Input Light-On Command
Output Light-On

Process Description

220l E A7

3.2.5.2.7 Process 3.7

Reference No.

3.7

Name Light Off Interface
Input Light-Off Command
Output Light-Off

Process Description |2 2t0|E 117|

3.2.5.3 Data Dictionary

Input / Output Event Format / Type

Alertl Command
Alert2 Command
Alert3 Command
Light-on Command
Light-off Command

0

e e
o puopo
Ojo oo o
[N}
i

&
n

S S

1&

True / False
True / False
True / False
True / False
True / False

, Inferrupt
, Inferrupt
, Inferrupt
, Interrupt
, Inferrupt
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3.2.6 DFD Level 2

3.2.6.1 DFD

10sec Request

Light On

P
."A.Iarm
Light Off >
3.2.6.2 Process Specification
3.2.6.2.1 Process 4.1

Reference No. 4.1

Name Input Filter

Input Closed Sensor Input, Manual Lock Input, Key Input,
Number Input, Covernput, Power On

Output Number Input, Input Data

Process Description | Power OnH{ £ = &0lst 10 7|27t E[H UK L™
Number2| 8| 25 Atthsty 4585 HFst, =7
27t [0 2™ 0| & SX[5tL Input Data &

3.2.6.2.2 Process 4.2

19
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4.2
Password Setup

Number Input

Num Record, Pushed

:-"E-Il.E Ol I:IIZI-OI. |:|| ]}

= K 1 = L
L ()
o 58 SN MY

s Addotd, 44

o
=
1=
==

r

fol

3.2.6.2.3 Process 4.3

4.3
Password Save

Num Record

II_ %I-I:II-

rlo

£RS X

3.2.6.2.4 Process 4.4

4.4
Password Timeover

Alert3

HIZB S Q12 AIZE ETHA| 2

—

oo
(%]
O
okl
gl
s

3.2.6.2.5 Process 4.5

4.5
BackLight On
Pushed
Light On
7| A #HE0lE A

3.2.6.2.6 Process 4.6

20
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Reference No. 4.6

Name BackLight Off

Input

Output Light Off

Process Description | BH2j0|E & & M

3.2.6.3 State Transition Diagram (Input Filter) — 4.1

On
/ PowerStatus = true

PowerStatus == true
/ Send InputfNumberinput]

Password
mber wmpvut Setup

Ny

Filter

Powersiatus ==false && sq == -
/ Send InputData[sq]

Record Input] to InputData[]
8Q ==

PowerStalus ==false && -1 <sg <5
/ Send InputData[sq]

3.2.6.4 State Transition Diagram (Password Record) — 4.2

21
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NumberCount < 4 Alarm

/ Record Password 10sec Request | / PasswordCount =0
PasswordCount++ .| Remove Record

Number Input

Password

Password

Record sSave

NumberCount =4

/ Send Password
PasswordCount =0
Remove Record
Powerstatus = false

3.2.7 DFD Level 3

3.2.7.1 DFD

3sec Request

Closed
Closed Sensor Input Sensor

Receiver

1.1.1

Remove Request

Closed
Sensor
Opened
1.1.3

.+"‘Alarm

Lock Order

=

22
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3.2.7.2 Process Specification

3.2.7.2.1 Process 1.1.1

1.1.1

Closed Sensor Receiver

Closed Sensor Input

Closed, Opened

s aadMESE A== 20t EY, €4
Te=otq 2o MM M

0z
=
il

3.2.7.2.2 Process 1.1.2

1.1.2
Closed Sensor Closed
Closed

3sed Request
=5l S ZH X5t 3% Efo|H 2F

3.2.7.2.3 Process 1.1.3

1.1.3
Closed Sensor Opened
Opened

Remove Request
8= A5 EfO|H 23 s A

3.2.7.24 Process 1.1.4

23
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Reference No 1.1.4

Name Closed Sensor Lock

Input Alarm

Output Lock Order

Process Description | Ats &= Al =& a3 X #ESIH = B M FE

3.2.7.3 Data Dictionary

input / Output Event Format / Type

Lock Order

TRUE/FALSE, Interrupt

A1 09
[= = e

3.2.7.4 State Transition Diagram (Close Sensor Interface) - 1.1.1

ClosedSensorlnput == -
/ No Action

Closed Sensor Input

ClosedSensorinput ==
/ Trigger Closed Sensor Closed

Closed
Sensor

... Trigger

3.2.8 DFD Level 3

3.2.8.1 DFD

Receiver
1.1.1

-

S
096,

A

ClosedSensorinput ==
/ Trigger Closed Sensor Opened

24



10sec Request

Number Input

Number
Button Num

Receiver Record
1.4 -
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Number
Time

over
1.4.4

Light On
>
.-'ilarm
Light Off
>
3.2.8.2 Process Specification
3.2.8.2.1 Process 1.4.1
Reference No. 1.4.1
Name Number Button Receiver
Input Number input
Output Number, Pushed, 10sed Request
Process Description | At Q1= 2 2= &7 EJO|HE &SA 7|1, A2t =
2 Sag Mepir

3.2.8.2.2 Process 1.4.2

25
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Number Record

Number, Clear Record

Num Record

i =7|=t

3.2.8.2.3 Process 1.4.3

1.4.3

UHLE A S J[HstCH 4512 & ZEH 2 2™ Num
RecordE HH$F 1, ClearRecord &3 £ 2toH Q=

BackLight On

Pushed

Light On

=

3.2.8.2.4 Process 1.4.4

1.4.4

HEO =zlti=s &=

SO0 ROl ETL AKX =5

BackLight Off

Alarm

3.2.8.2.5 Process 1.4.5

1.4.5

72 20| =7} A T2

Number Check

Num Record

UnLock order, Alert1, Alert2

e =XI7HH| Y S 9F UX|5t=X| A 3510 &
2 ZATHHAEES 510, o T YBS0| B2EE B
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3.2.8.2.6 Process 1.4.6

Reference No.

1.4.6

Name Number Timeover
Input Alarm
Output Clear Record, Alert3

Process Description

A A O] Z3pEH 2E 530 4 F &L =Y
Eglisg

o
02
ol
o
rx

3.2.8.3 Data Dictionary

Input / Output Event Format / Type

Number
Pushed
UnLock Order

Light On
Light Off
Alert]
Alert2
Alert3

MEXZF U A FHE 0 ~9, Interrupt
HES 58 44 True / False, Interrupt
MBI U gt H|UHS I AX[st= True/ False, Interrupt
47 &a A & 3E

S 2l0| E On True / False

2K 2LO| E Off True / False

%2 g1On/ Off On / Off

42|22 On / Off On / Off

2283 On/ Off On / Off

3.2.8.4 State Transition Diagram (Number Record) — 1.4.2

27
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NumberCount < 4
/ Record Number
NumberCount++

Alarm
/ NumberCount=0
Remove Record

Alarm_ .-

»

A

Number
Record

NumberCount=4

[/ Send Numbers
NumberCount=0
Remove Record

3.2.9 DFD Level 3

3.2.9.1 DFD

10sec Request

Tiggel...

Cover

Cover Input

Receiver
1.5.1 ... fﬁgyer

28

Light On
>
.-"Alurm
Light Off
>
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3.2.9.2 Process Specification

3.2.9.2.1 Process 1.5.1

1.5.1
CoverReceiver

Coverlnput

Opened, Closed

Pt 7S Yol AE (S 7, BEl)S Ay

3.2.9.2.2 Process 1.5.2

1.5.2
Light On
Opened

Loght On, 10sec Request

HH I B CH= 2 S M EH0LA] 8210 EOn} EHO|H
23

3.2.9.2.3 Process 1.5.3

1.5.3

Light Off

| Closed, Alarm

Light Off

HAHIFERAL S F Mzt 2H W0l E Off

3.2.9.3 Data Dictionary

Input / Output Event Format / Type

Light On HHZIO|E &A True / False
Light Off W20 E 1 True/ False

3.2.9.4 State Transition Diagram (Cover Interface) — 1.5.1

29
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Coverlnput ==-
/ No Action

Coverlnput ==
/ Trigger LightOn

TEIQQ?E P
Cover Input ez ’

Receiver
1.5.1

o w‘?_gﬂr

S

Coverlnput ==
/ Trigger LightOff

3.2.10 Overall DFD

30
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