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1 Introduction
1.1 Purpose

Digital Door Lock System & AMMZO|A AI2SICH= HAE 7PHSI0 0] AZEQ0
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IDE: Eclipse CDT

Compiler: MinGW

1.3 Definitions, acronyms, and abbreviation

14

SW: Software

HW: Hardware

DDL: Digital Door Lock

Door O/C: Door ©| #Eff7} Open QIX| Close 2IX| 2|0|. Boolean value
Cover O/C: Cover o AtEfZ} Open QIX| Close @IX| 2|0O|. Boolean value
L: Lock Mode £ ©2|0|. Boolean value

C: Cover close Mode £ 2|0]|. Boolean value

LB: Lock button 0] 53=X| ¢t =&1=X| 2|0|. Boolean value

K: Key 7} St=X| ¢t Sr=X| 2|0|. Boolean value

N: Password ] HHEO| =& =X| ¢t =& =X| 2|0|. Boolean value

P: Password 7} St=X| ¢t 9t=X| <o|O|.

Return: £ M} L}-2LC} Boolean value

LO: Light Off & 2|0|. Backlight 7} AX|= A|ZtQl 10 &7} X|%t=X|Q| OfF.

Boolean value

AC: Auto Close & 9|0|. 20| X522 B35l 3 X7t XGEXQ &,

Boolean value

o

INPUT_END: H|ZHHS 4| Xf2|E 25 QM S-S o|0|. Boolean value
Reference

IEEE Std. 830-1998
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2.2.3 Backlight
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2.2.5 Display

CH 7|

StX| Q= Key 7t Key sensor 0f

AE® =25

Key 7} Key sensor Of ZF

HHE

2
=

2.3 User Characteristics

Keypad 0

HI 2=} Ot HA}

Hn_u
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gl= 4% AMEXE Ta EXE SiMAIZ 5= QICh
24 Constraints

= SWE SA0 o2 dAME Soll 83 40l S0=t= W, SA0 o2 ¢H

5
“E M2l g+ gtk 2322 2 S W= §F
=

d =0 mEl SAof
YRz US ME[St=F UL Key 2 Password 7} SA[0] S0l& BF Key &

2.5 Assumptions and dependencies

Backlight = A/%| DDLO| ZQ LED £ 7= Zo=2 73 E[0{0of S}X| ot

EHE = 242 MES HH = A22 Oidshot

Door lock | H|H

rE
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rir
rot
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nx
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gl

QX 5= Hoz 7EsiC)
UHD = Z[ZXZ DDL System O 23S I H¥Y = UL, HYHSE

MR 2o ™ DDL System 2 L2 o

SHHE g2 HEoMe GAE A8 = SICtd 7Estot

Alarm 2 PCO| 42| 30| 7Is3t X E AL}

PCOIM 22| &5 JEIE B QI8 2AE 5l F= A2 Ofjdletot

-

2t
]

o

e

rlo

AME St PCOIM AME 7SSt 21 EA[= CHAMSICL

3 Structured Analysis
3.1 System Context Diagram

3.11 Basic System Context Diagram
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Backlight
Password
DDL Display
Control
Sensor Alarm
Locker
3.1.2 Event List
Input / Output Event Description
Number Keypad 0f Qe =Xt=
HEHo =AM 98 &= 4
Key O/C Sensor 2 M7 ¢ AASE I 2= ALY A= 7S
Door O/C Sensor 20| 93X BHHEX| MEIE Hole=s A
Cover O/C Sensor F7F SHU=K] HHU=XC| HEIE Hot= A
gxs I Cflag=0 22 x7|3}
*C_flag = Ot2{of| A HAMet
Lock Button Sensor A2 HE SFHE=X|0f Cist MEE 2ote= A
Light Backlight o| & /&
Color Display 0| L}EfLt= A
Yellow: CH7|AHEH
Red: 2F2 Key Sensor 7} False & [
Green: 2t2 Key Sensor 7} True & [
Sound Alarm O LIR= A2
Alarml: B|ZHES 2% HL
Alarm2: H|2H Y3 A|ZEH 10 =27t X|GS 3%
Alarm3: H|2HS EXZ 8¢
Lock Signal 29| &z M

3.1.3 The System Context Diagram
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Number

Key sensor
Coor ofc sensar
“Cower o/ sensor

3.2 Data Flow Diagram

3.2.1 DFD Level 0

3211 DFD

Ver. Team1-2013.EDLS.SRA-1.0

3.2.1.2 Process Specification

3.2.1.21 Process 0

Reference No.
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Name DDL Control

Input Number Input, key Seonsor Input, Door O/C Sensor Input, Cover
O/C Sensor Input, Lock Button Sensor Input, Tick

Output Light, Color, Sound, Lock Signal, Tick

Process Description | Digital Door Lock System 2| Main Control

3.2.1.3 Data Dictionary

Data Name Description Format/Type

Number Input | KeypadOllM 2t 23 &efE m ME /= ololH Charl[ ]
*Range: 0-9 *

Key Sensor Input | KeyZlE &3 e mf ™MEX/= ColH Boolean,
*Range: 0-1 (FALSE-TRUE), Value: [FALSE|TRUE]* Interrupt
Door Sensor Door | 7{m|ALEHO| 2} MEE|= 00| H Boolean,
Input *Range: 0-1 (FALSE-TRUE), Value: [FALSE|TRUE]* Interrupt
Cover O/C S0l JHE e a2} ML= HIO|H Boolean,
Sensor Input *Range: 0-1 (FALSE-TRUE), Value: [FALSE|TRUE]* Interrupt
Lock Button &= HEOo| sXReXlol et MY E|l= ololH Boolean,
Sensor Input *Range: 0-1 (FALSE-TRUE), Value: [FALSE|TRUE]* Interrupt
Light Zt 7155 ¥ ZnZ2o| el Backlight Display On/Off

QAR X[ ML= ClolH

*=HIH7t °4%i% IH: On

Color Z.F IsE —’,‘—3,:*,' ZAE0| w2t Display Structure
QUEFX|O HME = HOo|H
=HE 7|: Green / EEl 7|: Red / L 7| &FEf:

Yellow
Sound Zt 7|lss =¥ 220 w2t Alarm {2 ZX 0 Structure
MEr|= HO|H
HEZHD HUZ 22 Alarm 1
HIZIHS Q12 A|REE 10 27} X|GHe HS:
Alarm 2
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T

[m] s E
A S3

2 42 Alarm 3

I
Lock Signal HAeXo met M= dolH
*Range: 0-1 (FALSE-TRUE), Value: [FALSE|TRUE]*

Boolean,

Interrupt

3.22 DFD Level 1

3221 DFD

Number input

Password &
Key sensor input -
Sensor

Droor ofc sensor inpu o L

Detector
Cover o/t sensorin : :

1
" Lock button gfc sensor input

1

Tick

PazzwordE
Sensor

3.2.2.2 Process Specification

3.2.2.21 Process 1

Senszor sEte
ZPszmword data

Sensorsate &
Pazsword data

5 /
e

Main »
2 -
: et

Reference No. 1

Name Password & Sensor Detector

Input Number Input, key Seonsor Input, Door O/C Sensor Input, Cover
O/C Sensor Input, Lock Button Sensor Input, Tick

Output Password data, Sensor data

Process Description

=

SAlof o] 7iel Y¥=0] S0iEts M *4
=]

Q2{=E| X2|siC

97t g2

Ay
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Password & Sensor data 7| Data Storage O X Zt&IC}.

3.2.2.2.2 Process 2

Reference No. 2

Name Main Control

Input Sensor state & Password data, Tick

Output Light, Color, Sound, Lock Signal, Sensor state & Password data

Process Description DE Z2MA0 CHst 2 Z=etstn Q= Data Control O|LC}.
Ol MZANA HO|E 42 E2{2tA Backlight, Display, Alarm,

Locker O] 7| =& AN 2|3stCt.

3.2.2.3 Data Dictionary

Data Name Description Format/Type

Sensor state 2tZko| MM AENE A|ZE O2|10 HZEHSOf st Data store

HlO|E{S MEAO|Ct
& Password data

Sensor State 0= Key Sense, Door Sensor, Cover

Sensor, Lock Button Sensor ©| AEfS0| A ZEICH

A
rok

PHER=E O 2 22 = H|Z¥27F MU=

=
oF JH 2= MTELh

—

o
=]

Iy

ER=X0f ©

-

Password Of = H|ZR#30f 2toh OIO|E 7} MFE I

3.2.3 DFD Level 2
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3231 DFD

Sensor state data

Password & Sensor state data Sensor state data

Sensor state & Password data

Input password

3.2.3.2 Process Specification

3.2.3.21 Process 1.1

Reference No. 11

Name Password Interface

Input Number input, Tick

Output Number

Process Description | Password X|ZE8EH =HZS 80t char @ B 4=(Number)2
H3lSHCE 2=l ZF91 Number € Password detector 2 MEHSHCE

3.2.3.2.2 Process 1.2
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Reference No.

12

Name Key sensor Interface
Input Key sensor input, Tick
Output Key sensor signal

Process Description

Key Sensor 5 E UAHZS

2FOt Boolean & T/F 4l (Key sensor

signal)2 250 Key sensor detector 2 T EHSLHCY.

3.2.3.2.3 Process 1.3

Reference No.

13

Name Door o/c sensor Interface
Input Door o/c sensor input, Tick
Output Door o/c sensor signal

Process Description

Door o/c sensor 2EH 2HZ+S HHO} Boolean & T/F AlS(Door

o/c sensor signal)2 H2t5L0 Door o/c sensor detector 2

3.2.3.24 Process 14

Reference No.

14

Name Cover o/c sensor Interface
Input Cover o/c sensor input, Tick
Output Cover o/c sensor signal

Process Description

Cover o/c sensor 22 E UGt

B0} Boolean & T/F Al (Cover

Teaml
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o/c sensor signal)£

Mersict,

=

H=tS5H0] Cover o/c sensor detector 2

3.2.3.25 Process 1.5

Reference No.

15

Name Lock button sensor Interface
Input Lock button sensor input, Tick
Output Lock button sensor signal

Process Description

Lock button Sensor 22 =7t

o
A =
Al (Lock button sensor signal)2 H=ts

detector 2 MEISICE.

HtO} Boolean & T/F

I Lock button sensor

3.2.3.2.6 Process 1.6

Reference No.

16

Name Password detector

Input Number, Tick

Output Password

Process Description | Number £ Password 2 H2tSI0| H|O|E M0 MASHCT

3.2.3.2.7 Process 1.7

Reference No.

17

Name

Key sensor detector

Teaml
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Input Key sensor signal, Tick

Output Key sensor state

Process Description | St

rir

Key @ 1, S&l Key H 05 G|O[H Mo KO XMFotct.

3.2.3.2.8 Process 1.8

Reference No. 1.8

Name Door o/c sensor detector
Input Door o/c sensor signal, Tick
Output Door o/c state

Process Description | 20| €2 Qo™ 1

1

Door o/c O X ZtsiCt.

2o| &3]

ASH 0= HOIH MF22

3.23.29 Process 1.9

Reference No. 1.9

Name Cover o/c sensor detector
Input Cover o/c sensor signal, Tick
Output Cover o/c state

Process Description | §747} &2 Jo™ 1, HI7t E5 JAo™ 02 HO|H XEAS

C ol MEBICL

M7t €2|® CFlag ¢42 022 =7|3} o

C}.

M

Teaml
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3.2.3.210 Process 1.10

Reference No.

1.10

Name Lock button sensor detector
Input Lock button sensor signal, Tick
Output Lock button state

Process Description

A3 HEO| S2|W 1, S2/X %00 02 HO|E HEAO LB
MEBHCL

3.2.3.211 Process 2.1

Reference No.

21

Name Lock Control
Input Password & Sensor state, Tick
Output Sensor state, Lock command

Process Description

N3
O

oH

SEfOf 2 E

—

HOIHE S JES TEHSI0 Z2MAS

X2|gt &, Locker Interface 2 Lock command & T EHStL}.

3.2.3.2.12 Process 2.2

Reference No.

2.2

Name Alarm & Backlight & Display Control
Input Password & Sensor state, Tick
Output Sensor state, Alarm command, Backlight command, Display

Command
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Process Description

Alarm & Backlight & Display Of 22 =l H|O|HE Sdlf MEHE
OCHst T2 A S XN 2|3t 2, Alarm Interface, Backlight
Interface, Display Interface 2 Alarm command, Backlight

command, Display command & 7T 2otCt.

3.2.3.2.13 Process 2.3

Reference No.

2.3

Name Password Control
Input Password & Sensor state, Tick
Output Sensor state

Process Description

L2, Password 7} St=X|

[
T
rE
ot
N
bl
o
i
o
4n
e
IR
nx
0
o
ox

SR=Al HESIO HOoH MEaol PO H2® 1, S2|B 05

X &S S Password & X 7|3}8IC}

—_

3.2.3.2.14 Process 2.4

Reference No.

24

Name Locker Interface
Input Lock command, Tick
Output Lock signal

Process Description

Lock Control 282 F Lock command £ g0 &g &X|=

Ha/oiA AlZICE
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3.2.3.2.15 Process 2.5

Reference No.

25

Name Alarm Interface
Input Alarm command, Tick
Output Sound

Process Description

Alarm & Backlight & Display Control £ E Alarm command £

2ot ZBg

mjo

=
=]

o

= SOttt

3.2.3.2.16 Process 2.6

Reference No.

2.6

Name Backlight Interface
Input Backlight command, Tick
Output Light

Process Description

HFO} Backlight & 7|7{Lt ZC}.

3.2.3.2.17 Process 2.7

Reference No.

2.7

Name

Display Interface

Input

Display command, Tick

Teaml
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Output

Display

Process Description

Alarm & Backlight & Display Control 2% E{ Display command £

2ot MEfSO| MS BZICH
3.2.3.3 Data Dictionary
Data Name Description Format/Type
Number QIEEK|O| A EHOF2 O|O|HE X 2|8t Password Char
Detector 0] MEE|= Zf
Key Sensor Signal | Q| £ZX|0jA HHOL2 C|O|EE X 2|5t0 Key Sensor Boolean,
Detector 0f ME L= 7t
Interrupt
Door O/C Sensor QEXX|OAM EFOI2 H|O|EE XN2|5t0 Door Sensor Boolean,
Signal Detector Off ME L= gt
Interrupt
Cover O/C Sensor | QIEEX|0| A EHOI2 O|O|EE X 2|5}0] Cover Sensor Boolean,
Signal Detector Of MEE|= Zf
Interrupt
Lock Button Sensor | Q[EZXHX|0|A] BHOF2 O|O|EES X 2|50 Lock Button Boolean,
Signal Sensor Detector Off MEtg|= gt
Interrupt
Password 2tZ2t0| number /S 7HMQt THE QFHO| BT char(]
HIO|E{ 2, Password @ Hlu k7| {2t gf
Key Sensor State Key Sensor &EJZ A SHIE 4 L= E2 40K Boolean,
HEfE LIEHHCE
Interrupt
Door O/C State Door 9| 71 AEHEAM Sensor state & Password Boolean,
data Off ME &= &t
Interrupt
Cover O/C State S| 70| AEJE A Sensor state & Password data 0j Boolean,
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MNEE= & Interrupt
Lock Button State M= HEY 23t MEfZ A Sensor state & Password Boolean,
data Off M &= af
Interrupt
Lock Command Lock/Unlock & 3}L}E Locker Interface 0] 2 LU= /
Command
Alarm Command HEHS AMEj0 2} Sound & EH2|810] Alarm /
Interface 0 EL{= Command
Back Light Cover o JWHAES THTHSIO| Backlight o S R82 /
Command Interface 2 E L= Command

3.24 DFD Level3

3241 DFD

3.24.11 DFD for Lock Control 2.1

Sensor state data

pr- =N
.f(('y N
‘ Y 2 Locki
[ LOCk XL 4_-Enable“:F : : ng Leck command——»
Sensor state data -;[- CﬂﬂtrﬂIIEF :_ T Lrisane” 2,12
‘\ 2 _ _;I “Tick_
L v %
. >
/ﬁ\.\__ . v
Tick e

3.24.1.2 DEFD for Display & Alarm & Lock Control
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Sensor state data

Sensor state data

Sensor state data

Sensor state data

Sensor state data Tick

Sensor state data
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3.24.1.3 DFD for Password Control

Sensor state data

Sensor state data I

/ Password %

Password & Sensor state
data

———{ Controller
L

\

]

|
-

: "’ " Trigze T

~hi

3.24.2 Process Specification

3.24.21 Process 2.1.1

Input password

Password

Reference No.

211

Name Lock Controller
Input Sensor state, Tick
Output Sensor state

Process Description | &= AMEf

i
e

CtSHO] Locking Process £

IEINET

C}.

3.24.2.2 Process 2.1.2

Reference No. 212

Name Locking

Input Enable/Disable, Tick
Output Lock command
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Process Description

H30| M e HEfOAM HBHEO| 2 42, E= Ha20|
A=l MEHOIM Ats ZrSA|Zt0| E1HE AL Lock command £

Lock interface 2 HWHC}

3.24.2.3 Process 2.2.1

Reference No.

221

Name Display Controller
Input Sensor state, Tick
Output Sensor state, Enable/Disable, Trigger

Process Description

rot

M JEiE TESIo YEfSel MyS B =

A

S AlZICE

3.24.24 Process 2.2.2

Reference No.

222

Name Alarm Controller
Input Sensor state, Tick
Output Sensor state, Trigger

Process Description

Six) Abef

i
=

HEFSEO]

(el F=1 X=X
=02

3.24.25 Process 2.2.3

Reference No.

223

Name

Backlight Controller
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Input

Sensor state, Tick

Output

Sensor state, Enable/Disable

Process Description

SiXf AEJE ZICHSEQ Backlight & 7= TZMAE

Xt
A

EA|ZIC

—

t.

3.24.2.6 Process 2.24

Reference No.

224

Name Yellow color
Input Enable/Disable, Tick
Output Yellow color command

Process Description

Enable AEfE [f, Yellow color command £ Display Interface 2

HUct

3.24.2.7 Process 2.2.5

Reference No. 225

Name Red color

Input Trigger, Tick

Output Red color command

Process Description

Trigger £ 22 A2, Red color command £ Display Interface 2

HUHCH

3.24.2.8 Process 2.2.6
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Reference No. 2.2.6

Name Green color

Input Trigger, Tick

Output Green color command

Process Description

Trigger £ 2= A2, Green color command £ Display

o
Interface 2 HLHLC}.

3.24.29 Process 2.2.7

Reference No. 227

Name Alarml

Input Trigger, Tick
Output Alarm1l command

Process Description

Trigger & 25 42, Alarml command £ Alarm Interface 2

i}

3.24.2.10 Process 2.2.8

Reference No. 2238

Name Alarm?

Input Trigger, Tick
Output Alarm2 command

Process Description

Trigger & 92 A2, Alarm2 command £ Alarm Interface 2

HHCE

Teaml




Ver. Team1-2013.EDLS.SRA-1.0

3.24.211 Process 2.2.9

Reference No. 229

Name Alarm3

Input Trigger, Tick
Output Alarm3 command

Process Description

Trigger £ 2= A2, Alarm3 command £ Alarm Interface 2

HHCE

3.24.212 Process 2.2.10

Reference No. 2.2.10

Name Light on

Input Enable/Disable, Tick
Output Light on command

Process Description

Enable ME{L [f, backlight & 10 &2&¢Qt 7{&= Light on

command &€ Backlight Interface 2 =L}

3.24.2.13 Process 2.3.1

Reference No.

231

Name

Password Controller

Input

Password & Sensor state data, Tick
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Output

trigger, Sensor state data

Process Description

HZHM= 4X2|E 25 28 ERUS 82 trigger S

- o
Compare Password process £ 2tsA|7ILCt

HYHSE 9F e 3 ¢

3.24.214 Process 2.3.2

Reference No.

2.3.2

Name Compare Password
Input Input Password, Trigger
Output Sensor state data

Process Description

Input password Off MI& 4 xfelet A& Password
Data @ H|&}0] P O H|O|E{2 XN ASICH &S
®) o
°

=
02 MBI

L
password QI

82 POl 15 Mot HAEHSHK| H2 &

3.24.2.15 Process 2.3.3

Reference No.

233

Name Reset Password
Input Trigger
Output Password

Process Description

X ZEl Password & =7|3t5t0] X Z&SICE.
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3.24.3 Data Dictionary
Data Name Description Format/Type
Lock/Unlock & 3}LIE Locker Interface0f| ELj=
Lock Command /
Command
Yellow Color keyztO| UHE|X| S AL Yellow Color2 L2 EE Display /
Command Interfaced| EL{j= Command
Red Color key4fO| XMASIX| AS ZS2 Red ColorZ LR T & Display /
Command Interfaced| EL{j= Command
Green Color keyzfo| HESt AL Green Color2 L2 £ Z Display Interface /
Command o ELj= Command
H2UHS 7} 9+otS AL Alarml Sound7t LI =& Alarm
Alarm1 Command /
Interfaced| E L= Command
HZUHSE 10X0|A A3Hst= AL Alarm2 Sound7} Lt
Alarm2 Command /
2EE Alarm Interface0f| EL{j= Command
H2UHS I E22 Al Alarm3 Sound7} L =& Alarm
Alarm3 Command /
Interfaced| E L= Command
S74 7HmAEjOf h2f Backlight7t On/Off &| &&= Backlight
LightOn Command I AT Efol e ghtot | 9 /
Interfacedf E L= Command
Input Password APEAIRZEEH Qg2 Qo] HTS E X ASH 40| H char(]
3.2.5 State Transition Diagram
3.25.1 Lock Controller
> Lock Mode
&
[LBELE)| |[ICEELREK)| |['CEELEEP]  [izals)||(ILE&AC)
Dizable "Locking" Enable "Locking”
Y
Unlock Mode
3.2.5.2 Display Controller
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T k] Tick Tick[K] ™ i
!,f'l‘r.gger “Red Lamp" [Trigzer "Green I.;rlfp" JReturn

3.2.5.3 Alarm Controller

Tick[P&&I0) !‘

Trigger "Alaml"  Tick/

/ Raturn

Tick[BO]

Trigger "Alam 2’
Tick/

Return

. Tick[PR&C]
Tick/  Trigger"Alam3"

e

3.2.5.4 Backlight Controller

INjliC flae==gy  [BOL
fEnable"light on"  /Disable "Light On

e
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3.2.5.5 Password Controller

Trigger “ResetMods'Pe-

® >
Tick/

Return

Tick[INPUT_END]
[fTrigger "Compare Password” Tick
ﬂrgg .E r “REE- 'tPaSE’fﬂuﬂl "

3.2.6 Overall DFD
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