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1 Introduction

1.1 Purpose
Electronic door lock system (0|8}, = O{2h) O|A A}3}7| Qst SW E IStk
1.2 Scope
1.2.1 7{<tEl
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IDE: Eclipse Compiler: MinGW
1.3 Definition, acronyms, and abbreviations
SW: Software
HW: Hardware
14 Reference
IEEE Std. 830-1998
1.5 Overview
Electronic Door Lock System (EDLS)9| DFD 2} Data Dictionary, Process Specification
Overall Description
2.1 Product Perspective
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2.2  Product functions
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3.1.2 Event List

Input/Output e
Description

Lock Button input TS dIEE £ UL
Number input ZAS g4 =0
Cover Sensor input ZASFEFUANEMEE I E =0
Door Sensor input T 2| el E B ol otr}
Key Sensor input oA S = oletrt
Lock signal Open/Close
Backlight signal On/Off
Alert signal Alertl, Alert2, Alert3

3.1.3 The System Context Diagram

Lock Button input
Numberinpy

Cover Signal input
Lock Signal input
Key Signal input

3.2 Data Flow Diagram
3.2.1 DFD level 0
3.2.1.1 DFD

Gkhght S'lg na‘ .
Be g Backlight

Aferr s fgna;

T2 Team
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overSensor input .
Cover BEE Backlight

3.2.1.2 Process Specification

3.2.1.2.1 Process 0

Reference No. 0
'Name DLSC
Input Lock Button input, Number input, Cover

Sensor input, Door Sensor input, Key
Sensor input, Tick

| Output Lock signal, Backlight signal, Alert signal

' Process Description | Button 1t Sensor € 2/& 2 0t,
2t Z240 2 A Lock , Backlight , AlertE

=]
EEgcER

3.2.1.3 Data Dictionary

T2 Team



Input/Output

Event
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Description Format/Type

Lock Button
input

Number input =X= 9

T2 =) = 4 A0 True/false , interrupt

g ErEl Integer , interrupt

cov?;::t"sor TASEEA+UAANGNE 20 @=L, Open/Close, interrupt
Dooizlsjﬁ't’sor =9 & el = =0lstlt, True/false , periodic
"e‘{nspeu“ts" o4 Q1212 SHOIGHL, True/false , periodic
Lock signal Open/Close Open/Close
Backlightsignal On/Off On/Off
Alert signal Alertl, Alert2, Alert3 Oon/Off

3.2.2 DFD Level 1
3.2.2.1 DFD

3.2.2.2 Process Specification

3.2.2.2.1 Process 1

Input Number ——>

Key State
Cover State

Door State
Lock State

Reference No.
Name
Input

Output

Process
Description

1

Door Lock Input Manager

Lock Button input, Number input, Cover Sensor
input, Door Sensor input, Key Sensor input
Input Number , Key State , Cover State , Door
State , Lock State

‘Number Input’'s &2 20t ‘Input Number’ Date
Storet M &3+, 0|2 &2 2t=2 Door Lock
Control0fl ‘State’S & & &L},

T2 Team
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3.2.2.2.2 Process 2

Reference No. 2

Name Door Lock Control

Input Input Number , Key State , Cover State ,
Door State , Lock State

Output Lock Signal , Alert Signal , Backlight Signal

Process Description | ‘Input Number’ 2 ‘State’ 2 J|8te = 2
212 'Signal’ 22 € Mg stlt.

3.2.3 DFD Level 2
3.2.3.1 DFD
3.2.3.1.1 Interface Flow

Cover signal input Cover State

v

Number State

Numberinput

Input
Number

Key Sensor input Key State -
>
Door Sensor input Door State
>
Lock Sensor input Lock State

v

3.2.3.1.2 Control Flow

T2 Team
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Backlight

COVer State Command

Backlight

Input
Number

Lock Command Lock

Door State

.
g

Lock State

Alert Command
h

Alert

3.2.3.2 Process Specification

3.2.3.2.1 Process 1.1

Reference No. 1.1

Name Cover interface
Input Cover signal input
Output Cover State

Process Description | ‘Cover signal input’'s 20t €0t 32 ™
false, 23 O™ truez AlSE LHE UL}

3.2.3.2.2 Process 1.2

Reference No. 1.2

Name Number Button interface
Input Number input

Output Number State

Process Description | Otg =271 41S 2l ‘Number input'E & EH0t,
CIXIE A2 B2 &S58tC

T2 Team



3.2.3.2.3 Process 1.3

32324

3.23.25

3.23.2.6
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Reference No.

1.3

Name Key Sensor Interface
Input Key Sensor input
Output Key State

Process Description

1]

‘Key Sensorinput’'s 25 20t SAEEE W

Sl

Process 1.4

Reference No. 1.4

Name Door Sensor interface

Input Door Sensor input

Output Door State

Process Description |‘Door Sensor input's 2 20t 20| &5 U2
M true, 2H UL false &S E LHE UL

Process 1.5

Reference No. 1.5

Name Lock Button interface

Input Lock Button input

Output Lock State

Process Description | ‘LockButton input’' 2 &0t #2HEOl =
cl®™ true, 1€ X H2H false &S E LHEUCLH.

Process 1.6

Reference No.

1.6

Name Accept Input Number
Input Number State
Output Input Number( Integer)

Process Description

T2 Team

‘Number State’'E Soll 2 & &2 DatasE
0~98 FZ58t0{ ‘Input Number'ofl X & &tCt.



3.2.3.2.7 Process 2.1
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Reference No.

2.1

Name Backlight Control
Input Cover State, Input Number
Output Backlight Command

Process Description

3.2.3.2.8 Process 2.2

‘Cover State’?t ‘Input Number's & 20t
2 & 0f 2! *Backlight Command’E ‘Backlight
interface’0il 2 Ct.

Reference No.

2.2

Name Lock & Alert Control

Input Input Number, Key State, Door State,
Lock State, Tick

Output Lock Command, Alert Command

Process Description

3.2.3.2.9 Process 2.3

‘Input Number’, ‘Key State’, ‘Door State’,
‘Lock State's & 20t ¥ S 2l'Lock
Command’'2 ‘Lock Interface’, ‘Alert
Command’'2 ‘Alert Interface’'2 2 WLl

Reference No.

2.3

Name Backlight interface
Input Backlight command
Output Backlight

Process Description

3.2.3.2.10 Process 2.4

‘Backlight Command’'E 25 20t 10 &=
MSE ML,

Reference No.

2.4

T2 Team

Name Lock interface

Input Lock Command

Output Lock

Process Description |‘Lock Command’'E & 20t 10 = ASE

He st
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3.23.2.11 Process 2.5

Reference No. 2.5

Name Alert interface
Input Alert command
Output Alert

Process Description |‘Alert Command’'E 2 & &0 10 = ASE
B

3.2.3.3 Data Dictionary

Input/Output -
Descrl ptlon Format/Tvpe

Cover State Cover signal2| digital data Binary

Number State Number®| digital data Binary / Periodic
Key State Key Sensor?| digital data Binary

Door State Door Sensor?| digital data Binary

Lock State Lock Sensor?| digital data Binary

Input Number == AHJb M & & L. Integer

3.24 DFD Level 3
3.24.1 DFD
3.2.4.1.1 Backlight Control

Cover State

Backlight
Command

In—put,,,.--"a' L Enable

Tick

o>

3.24.1.2 Lock & Alert Control

T2 Team
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Lock
Command

Lock
Command

Alert
Command

3.2.4.2 Process Specification

3.2.4.2.1 Process 2.1.1

'Reference No. 2.1.1
Name Backlight Control
Input CoverState, InputNumber, Tick
Output Enable / Disable

Process Description | 2 S22 =X 2AEH @ EE 40t Bet0lE
on/off EcC|HE 222 CIHHIOIAZ ML 6]

#=(Ch
3.24.2.2 Process 2.1.2
'Reference No. 12.1.2
Name Turn on backlight
Input Enable / Disable
Output Backlight Command

Process Description | ‘Enable’0|® BacklightJt 24 Xl 12 *‘Disable’0| &
BacklightJt JH Xl = ‘Backlight Command’'E

S

3.2.4.2.3 Process 2.2.1

T2 Team
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3.24.25

T2.13.10-1.0V

Reference No.

2.2.1

Name

Lock&Alert Control

Input InputNumber, Key, DoorState, LockSignal,
Tick

Output Trigger

Process EH= 322 URUH NEE 2SS 0/Sot:H

Description AN XA B2 XA BEEXM OHEE &
M3t= ‘Trigger'E 2 W LY.
HEE d2 : (FxesE)HI2e s, 3| B

Process 2.2.2

Reference No. 2.2.2

Name Lock door

Input Trigger

Qutput Lock Command

Process Description | ECIHII EH 2™ ‘Lock’'E &dll A2SEXE &=

‘Lock Command’'E 2 W},

Process 2.2.3

Reference No. 2.2.3

Name Unlock door
Input Trigger

Output Lock Command

Process Description

Xk
[=]

rir

ECIHII EH2H ‘Lock’'S &fall
‘Lock Command’'E 2},

2EXIEN

3.2.4.2.6 Process 2.2.4

Reference No. 2.2.4

Name Ring alertl
Input Trigger

Qutput Alert Command

Process Description

E2IHII EHL2H ‘Alert’'S &l 212 22l=
‘Alert Command’'E 2L},

T2 Team



3.2.4.2.7 Process 2.2.5
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Reference No. 2.2.5

Name Ring alert2
Input Trigger

Qutput Alert Command

Process Description

EclHII EHKRY ‘Alert’'E &oll 3222 Edl=

‘Alert Command’'E 2L},

3.2.4.2.8 Process 2.2.6

Reference No. 2.2.6

Name Ring alert3
Input Trigger

Qutput Alert Command

Process Description

‘Alert Command’'E 2 WL},

3.2.4.3 State Transition Diagram (Backlight Control)

T2 Team

EclHIt EHKY ‘Alert’'E &oll 3232 2dl=
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N: 2Xel2 (true: 912 false : 121 Y2 ®
C:2 Ol (true: A2 false: 27l) [cl

Len(N): &3 & AL M 4 /{Enable “backlight on”

Wait for setting
DasSSs c

[Len(N)== 4]

0~9Tick[N] 10Tick
/Disable “backlight on”

[(1C || 10Tick[ !N 1)1
IDisable “backlight on”

[CIIN]
/Enable “backlight on”

3.2.4.4 State Transition Diagram (Lock & Alert Control)

Trigger “Unlock door” Tick[N != P && Len(N)==4]

I Trigger “Ring Alert2” (10Tick [IN]) &8 O<Len(N) <4]
F . { Trigger “Ring Alert3”

(Tick [N==P]) || [K] || [©]
{ Trigger “Ring alert1”
Trigger “Unlock door”

[Len(N)==4] && 3Tick[D]
I Trigger “Lock door™

([D && O]) || 3Tick[D]
{ Trigger “Lock door”

N: g &E Xk

Kol

D: SaEl(t=28 =28
O: daHE

P:H MG

Len(N) : &=l AL W <

3.2.5 Overall DFD

T2 Team
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Disable

e

Backlight
Command

Input Enable

’ Number

Lock
______ > Command

Alert Command
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