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1 Introduction

1.1 Purpose
Electronic door lock system (0|35}, = 0{2t) O|A] AFESI7| et SW E Tl ST

1.2 Scope

1.2.2 H|BHAFSH

123 HE9 &HEE
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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
e SW= A =00 AFE &= U= SWIH 2 = UL} e SW = HW
(HE) 2fet &S XNe|etrt
2.2 Product functions
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3.1.2 Event List

Input/Output e
Description

Lock Button input T2 sz d) S92 QL
Number input ZALS g W =L
Cover Sensor input ZASFEFUANMEMEZ D =0
Door Sensor input T o &) = Boletr)
Key Sensor input oM S Sl ettt
Lock signal Open/Close
Backlight signal On/Off
Alert signal Alertl, Alert2, Alert3

3.1.3 The System Context Diagram

Lock Button inpy
t
Numberinpg £

Cover Signal input
Lock Signal input
Key Signal input

3.2 Data Flow Diagram

3.2.1 DFD level O
3.2.1.1 DFD

T2 Team
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erSensor input .
Cover B Backlight

Sensor

Sensor

Sensor

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 It Sensor £ 23 &t0t,
2 2240 %A Lock , Backlight , AlertE

o)
AlBHBHCY

OOII

3.2.1.3 Data Dictionary

T2 Team



Input/Output

Event

Description

T2.13.10-1.0V

Format/Type

Lock Button
input

Number input

Cover Sensor
input

Door Sensor
input

Key Sensor
input

Lock signal
Backlight signal

Alert signal

3.2.2 DFD Level 1
3.2.2.1 DFD

Alertl, Alert2, Alert3

Key State
Cover State

Input Number —> 4

True/false , interrupt
Integer , interrupt

Open/Close , interrupt
True/false , periodic

True/false , periodic

Open/Close
On/Off
On/Off

Door State
Lock State

3.2.2.2 Process Specification

3.2.2.2.1 Process 1

Reference No. |1

Name Door Lock Input Manager

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

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

Process ‘Number Input’'s & Input Number’ Date

Description Store0ll X &atd, 02l at == Door Lock
Controltfl ‘State’'E & &

T2 Team



3.2.2.2.2 Process 2
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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’ 2t ‘State

2+o| 'Signal’ A2 E

SR= gl

‘HEE J|woR

o L=

2+
=

3.2.3 DFD Level 2
3.2.3.1 DFD
3.2.3.1.1 Interface Flow

Cover signal input

Cover State

v

Numberinput

Key Sensor input

Number State

Key State

Input
Number

v

Door Sensor input

Door State

v

Lock Sensor input

Lock State

3.2.3.1.2 Control Flow

T2 Team
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Cover State

Input
Number

Door State

T2.13.10-1.0V

Backlight
Command

Lock Command

W |

3.2.3.2 Process Specification

3.2.3.2.1 Process 1.1

R4

Alert Command
>

Tick

Reference No.

1.1

Name Cover interface

Input Cover signal input

Output Cover State

Process Description | ‘Cover signal input’S &0t €I &3l 2

false, 23 2™ truez AMSE LHEUHCE.

3.2.3.2.2 Process 1.2

Reference No. 1.2

Name Number Button interface

Input Number input

Output Number State

Process Description | Ot 21 452! ‘Number input's 2= 20t,

CXE A== HR0 &858t

T2 Team
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3.2.3.2.3 Process 1.3

3.23.24

3.23.25

3.23.2.6

T2.13.10-1.0V

Reference No.

1.3

0~9E FE06t0 ‘Input Number’ofl M & &tCt,

Name Key Sensor Interface

Input Key Sensor input

Output Key State

Process Description | ‘Key Sensorinput’'S /& 20t S4AEEZE U
S UL

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| €3 U2
™ true, 2HUS M false S E HE L.

Process 1.5

Reference No. 1.5

Name Lock Button interface

Input Lock Button input

Output Lock State

Process Description | ‘LockButton mput’% 2 2ot #3HEO =
cl™ true, JE X 22™ false 8IS E LHEHC.

Process 1.6

Reference No. 1.6

Name Accept Input Number

Input Number State

Output Input Number( Integer)

Process Description ‘Number State’'E Soil 28 22 DatasS

T2 Team
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3.2.3.2.7 Process 2.1
Reference No. 2.1
Name Backlight Control
Input Cover State, Input Number
Output Backlight Command
Process Description | ‘Cover State’?t ‘Input Number'E 2128 &0t
(2l "‘Backlight Command’E ‘Backlight
interface’0il 2 C}.
3.2.3.2.8 Process 2.2
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 | ‘Input Number’, ‘Key State’, ‘Door State’,
‘Lock State's &= 20t FH0el'Lock
Command’2 ‘Lock Interface’, ‘Alert
Command’2 'Alert Interface’Z2 2 ML},
3.2.3.2.9 Process 2.3
Reference No. 2.3
Name Backlight interface
Input Backlight command
Output Backlight
Process Description | ‘Backlight Command’'E &= 20t 0 %=
SIS E &dEetl).
3.2.3.2.10 Process 2.4
Reference No. 2.4
Name Lock interface
Input Lock Command
Output Lock
Process Description | ‘Lock Command’'E &€& 20t 0l %= &S E
FaR=g=i {0

T2 Team
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3.23.2.11 Process 2.5

Reference No. 2.5

Name Alert interface
Input Alert command
Output Alert

rir
e
fob
i

Process Description |‘Alert Command’'E /& 20F 0 &
MY Stit,

3.2.3.3 Data Dictionary

Input/Output .
BESCHREOR Format/Type

Cover State Cover signal&l 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 Sensor2| digital data Binary

Input Number X0} M & &}, Integer

3.2.4 DFD Level 3
3.24.1 DFD
3.2.4.1.1 Backlight Control

Cover State

Backlight
Command

Number

3.24.1.2 Lock & Alert Control

T2 Team
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Lock
\ Command

Input
Number

Key State e Lock
\> ( \ Command

e i -
M = 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 | 222 = A2AE I E2E E4A0l0 M0 E
on/off ECIAHE 222 CIHHI0|AZ &E6HN

=
3.24.2.2 Process 2.1.2
Reference No. 2.1.2
Name Turn on backlight
Input Enable / Disable
Output Backlight Command

Process Description | ‘Enable’0| 2 BacklightJt Xl 1 ‘Disable’0| &
BacklightJt 74 Xl = ‘Backlight Command’'E&
S UL

3.2.4.2.3 Process 2.2.1

T2 Team
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Reference No. 2.2.1

Name Lock&Alert Control

Input InputNumber, Key, DoorState, LockSignal,
Tick

Output Trigger

Process SEH2=e 322 URH MEE F2=2 0120t0

Description AEHN H B2 EXQ IEEXN OHES &

MSt= ‘Trigger's 2 LY,
HEE 2 (H=22)HILHF, 9| 3L

3.2.4.2.4 Process 2.2.2

Reference No. 2.2.2

Name Lock door
Input Trigger

Output Lock Command

Process Description

I
0
I
rr

EclHI ESEHLH ‘Lock’'S &dll &A=& Xl
‘Lock Command’'E 2 WL},

3.2.4.2.5 Process 2.2.3

Reference No.

2.2.3

Name Unlock door
Input Trigger
Output Lock Command

Process Description

EcIHII EWH2H ‘Lock’'S &l H2EXE He
‘Lock Command’'s 2 WL},

3.2.4.2.6 Process 2.24

Reference No. 2.2.4

Name Ring alertl
Input Trigger

Output Alert Command

Process Description

EclAHII =UH2H *Alert'2 &foll 212 22l=
‘Alert Command’'E 2 L.

T2 Team
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3.2.4.2.7 Process 2.2.5

Reference No. 2.2.5

Name Ring alert2

Input Trigger

Output Alert Command

Process Description | ECIHI EH 2 H ‘Alert’'S &dll 222 2=
‘Alert Command’'s 2 HC}.

3.2.4.2.8 Process 2.2.6

Reference No. 2.2.6

Name Ring alert3

Input Trigger

Output Alert Command

Process Description | E2|HIt =X 2™ ‘Alert’'E &dll 232 S2l=
‘Alert Command’'E 2L},

3.2.4.3 State Transition Diagram (Backlight Control)

IN: ==At 2l 5524 Q

C: 20N (true : Y& false: ©H3l) [C]

Len(N): 2I=d &= =X Ol == /Enable “backlight on”
N: SO del D A e = RH4Ae ol g)

Wait for setting
password

[Len(N) == 4]

0~9Tick[IN]

10Tick
/Disable “backlight on”

[CIIN]
/Enable “backlight on”

[(IC || 10Tick[!IN]]
/Disable “backlight on”

T2 Team
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3.2.4.4 State Transition Diagram (Lock & Alert Control)

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

[ Trigger “Ring Alert2” (10Tick [!IN]) && O<Len(N) <4]
/ Trigger “Ring Alert3”

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

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

([D && OJ) || 3Tick[D]
/ Trigger “Lock door”

N:EoH21 Zel ] =
LT AHAA2 Bl Q)
foladsl f= ob=l)
)

Unlocked

K:dalt=217t g2,
D: 24tEH(= 22, 1= 28
O:HIHE

P:H 2 H S (4Ate| Bl &)

3.2.5 Overall DFD

Disable

Backlight
i} Command

Input Enable

Number

Lock
Command

Lock
______ >/ Command

Alert Command
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