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1. Introduction

1.1 Purpose

Electronic Door Lock System(o]d} Toj2h)
1.2 Scope

1.2.1 7y

1o
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HAmej gty 201011307 Rl
Znejgets 201011341 i E
ARE et 201011356 sl
HAREZte 201010768 E7g%t

1.2.2 AIFALY
H/W(ERE 2], W&, AN 5)49] 28/dS 12fstA] fdeme 53 =Ql & Visualizations 112{3}o]
Ml
123 Mgl E&=
dotdd Ado] AAIste] Abgste =ojRE JHYOlM HE sl =
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o o=&Z Tuw E_I_Mq.

1.3 Definition, acronyms, and abbreviations

S/W : Software

H/W : Hardware

Manual Lock : 4% 7i5| AX].
0/C(Open/Closed) : 29] da /3l Af

L/U(Lock/Unlock) : Za73x|9 &2/2d JE.
71718] @ Zoj=e] 7:7\}31%% 21 Qe 7. Y= 5o &¥ Aok
7tE7] @ AR 017}% 7}E7} Card Sendor2 U=HEHAS 4L, ZF 7125 #&st7] Yol 2 7120l 1&

o W52 Rojshid), 0|22 7}E7](Card Key)ela 3.

1.4 Reference
- IEEE Std. 830-1998

1.5 Overview
B oaPEAAe AN pHe 7 Aol e e A%e MYstn 1 A Alelo] wAS
DFD(Data Flow Diagram)S =3l A3sict. d3o] &S 282 State Transition Diagram© =2 HZE3sic}

2. Overall Description
2.1 Product perspective

B S/WE AHgALYl @Al 9 & o &eAoln AU A7
PHEE RES A Foluxt st

2 5o olF 3@ Al AN ol

2.2 Product functions
2.2.1 Lock System(ZHZ%ArX])
2.2.1.1 Auto Lock Device(Xt= AH2AFR])

2.1
- 8 UY HEVE APE S A4 R Qu: guglel A5oR AIYHR A

had

2.2.1.2 Manual L/U Device($% 7RuAHA])
- AFRAE HES o] &3t} g AEIE oz MEE 4 Qict

2.2.2 Unlock System(Z= oAl &)
2.2.2.1 Unlock by P/W(P/WE &3+ &= sfiAl)

- O oa

- ALgAL ole) ARE P/WE Ustel AIAE A & & 9ok,
Team 4, "ZS3HY"



2.2.2.2 Unlock by Card Key(ZI=7]&
- AMEAPZE 012] 3QlE 7IEE ARE-SHo

2.2.2.3 Manual L/U Device($% 7
= ol&ste e JH

- AHgAPE wE
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=& A= siAl)
A2YRE A 2 9
H7FA])
2 g0z A% T 4 Yt

2.2.3 Background Light(d¥liz}o] E)

- AREAP7E Tole] HUIE B AFE ARHEQr walo] Evf dhsiXiTt
2.2.4 Alarm(¥z-2)
2.2.4.1 Alarml (2&& 1)
- AMEAPL &HtE P/WE Yoty 17F siAl Al dEElE 2do
2.2.4.2 Alarm?2 (&&< 2)
- AMEAPL AE R P/WE 4E3E A EEE28 90
2.2.4.3 Alarm3 (&&2 3)
- AMEAPE P/WE d8she ¢ A AlFE 20T F¢ 4E332 29
2.2.5 Door O/C Sensor(& &3l ZHK])
- Zojgho] A" 2 AMAME Sl 29 JiH e elstt.
- = B8 AE7E X4 =02 Al Auto Lock Deviceg &l &g AHl=2 9 & 2 ot
2.3 User characteristics
* QFH
- 7]1718(Key Cover)E @¥ SAMHE(0~9) ¥Ho] 7hsstn, 7|AHE EH Walo| EZ}F AXIT}
- A AR Al BEHSE AR & 4 QITh(4R1])
- 7F=7] MA(Card key Sensor)o]l A|FH 7IES FHAIZLA], QUM 77| HQ AFZAR]7F @A
|
- 2% 7IH%dA](Manual L/U Device) H{E& +2W FIAA] HEIE vHE 2 ok
* 7]Ef
- At 273 A(Auto Lock Device)x= 0| &l WAl 2271 A|UH AHgo2 FFAXE Aot
2.4 Constraints
- uYW s & 4x}2]o|n, 0000~999971X] U 7Hssict.
- 71E7)= AE FIE7|7F Jlon], APHo] QI7F vh2 FIEF|Th ALE 71551t
- QIF §F2 7tEY]= fYstn R A AledHch
2.5 Assumptions and dependencies
* Realization?] &#
- A HE A" Foll, 71ErI7F AdEERE 49 FTEII7F 4 A2Ent
- Z1Ad 0 &/TA Agdo] TRE N A 7eE £ AE. 71 XY FElE [fAIST.
- %Kf HEo] FAl] JAHR S G ZE U0l Fa = Aoz AHelgi)
- 5 MR o] ©AIH] T Inputol A A5 7P oX1T Y] Inputfh Aegatc).

- rKP HEL 25 ZNEARI7T SAl0] 4ol ° AL, a5 MR 4 Aeldo
- FtETNSE 25 AHARTL BAO) Yelo] B L, 2E AMAATL A Al
* Simulation?] &H
- VisualizationA] RGN} sol o)t SIE AR} ol 22 A0l walck
- A & geloR AEsor st FAGIAM, HE S 7ME0] 0RAE), (45 AR HE),
oxtele] dupla~a)tE)2 ERRRic
- Back Light®] 3¢ 4 3014 34 vl 2o g,
~ Mlarme] 29 £918 A9 AR 5217 EAlo] SoundS Begich(437t ehd A9 Augo] el

HeA] 2Flstr] g

,)
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3. Structured Analysis

3.1 System Context Diagram
3.1.1 Basic System Context Diagram

Sensor

Door Lock Lock / Unlock

Control

3.1.2 Event List

Name Description
P/W Button AFRALZEE 0~9 UM S E Qlajub=r}
Manual Button A202 Jin& xAst= AlSE Qadukr}
Card Sensor F1E7]7F AP LXx] ZFK| S}
0/C Detector 20| JfuH dEhE BAIGC
Cover Sensor wolet u|UYs 93 vjEo] Auo] sju AERS SIQIgit).
Lock/Unlock Lojto] AL AE] ¥,
Back Light 7|5 =0] HHz}o|E AMEj ®7A.
Alarm FEE I

3.1.3 The System Context Diagram

Card Sensor

O/C Detector
Cover Sensor
Sensor

Door Lock
Control Lock / Unlock

P/W Button Input
Manual Button Input

3.2 Data Flow Diagram
3.2.1 DFD Level 0
3.2.1.1 DFD

P/W Button

Card Card Seﬁlb;or Door Lock
Sensor j"P_t“/,-.v Control

0

(ﬁ([)étedor S
t
o/C B A

Detector Cover §En/sor
et Tick

7 ;
Cover i
Sensor __
Digital Clock
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3.2.1.2 Process Specification

Reference No. 0
Name Door Lock Control
T Tick, P/W Button, Manual Button,
s Card Senson, O/C Dectector, Cover Sensor
Output L/U, Back Light, Alarm

- BEqAE g8, 25 gT AAGAE JlE7] 8
e el 7|7 JE) 59 o] Sojec.

- 09|A AelE sto] Ztzb L/U, Alarm, Back Light
o Fejz Fejeict

Process Description

3.2.1.3 Data Dictionary

Input / Output
P/W Button
Manual Button

Description
AEAZEE 0~9 B[TWs e YL
2507 Jfms mgolt Mag dwrec

Format / Type
0~9, Interrupt
L/U, Interrupt

Card Sensor 71717t YN =X] K|St T/F, Period
0/C Detector 29] ZfmAtEfS ZHK|Sict. T/F, Interrupt
Cover Sensor | =0l v = W =0] 7{d|9] 7juf] MEjE =il T/F. Period

Lock/Unlock Loj2to] AhZ- AMEf W73, T/F, Interrupt
Back Light Z|ijE0] uizlo]E ArE] ¥H7A. Light, Interrupt
Alarm 7AEe8 g}, Sound, Interrupt

3.2.2 DFD Level 1
3.2.1.1 DFD

\

P/W Bﬁ;ton Input

. \ Tick ¥

Manual Button | M
anual "OT] nput Lock / Unlock

S

L/U &
Cover
Condition
Detection
3 il

A

L/U
Sound

L/U & Cover Light

" Condition

Control

Card Senso_r,Iﬁ[.:put
s / J

0O/C Detector Input {

/ [

Cover Sensor‘ Input

3.2.1.2 Process Specification

Reference No. 1
Name L/U & Cover Condition Detection
I " Tick, P/W Button, Manual Button,
npu
P Card Senson, O/C Dectector, Cover Sensor
Output L/U Condition, Cover Condition

- HENE 43, a7 o, AMME 7tE7], & A2g AH,
71AY JE 59 ¥Ho] ol

Process Description .
- Inputo 2R E| we dlojeje] AElE Aelatel 2’2 dAE.
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Reference No. 2

Name

L/U & Sound & Light Control

Input

L/U Condition, Cover Condition

Output

L/U, Alarm, Back Light

Process Description

Aelstol a2 g,

VoA w2 folEof watx WetolE, PR Z Ag/IY HH 55

3.2.1.3 Data Dictionary

Input / Output

Description

Format / Type

L/U Condition

9] 7 e

T/F, Interrupt

Cover Condition

717142] 7Hm] AJER.

T/F, Interrupt

Tick

AAZRH ARFS Wotett.

Time, Interrupt

3.2.3 DFD Level 2
3.2.3.1.1 DFD 1

P/W Button Input
_-Tick

Manual Button Inpu

Card Sensor Input

Tick

0O/C Detector Input
Tick

Cover Sensor Input

Tick

P/W
Button
Interface
15

Manual
Button
Interface
12

Determine
L/U

Condition
v 16

Card P
Sensor E
Interface 7
13 e

Q/C i
Detector 3
Interface

14

Determine
Cover
Condition
17

Cover o
Sensor | e
Interface

15

3.2.3.1.2 Process Specification

L

Condition

Cover

Condition

Reference No. 1.1

Name

P/W Button Interface

Input

P/W Button Input, Tick

Output

axre] o] SAb

Process Description

0000 ~ 99997HX]0] RALS YopA '1.6'02 HL3t

Reference No. 1.2
Name Manual Button Interface
Input Munual Button Input, Tick
Output Munual Button®] ¢3ojt

Process Description

A2 A2 2 E Button Inputo] ®HAEWH ‘1.6’ 082 7 AME]

uju
2

ct
=

3
o

Reference No. 1.3
Name Card Sensor Interface
Input Card Sendor Input
Output Fte7]o] His

Process Description

AFRAI2 BE] 7t 2 Qlaldtola] ‘1602 st}
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Reference No.

1.4

Name 0/C Detector Interface
Input 0/C Detector Input
Output 0/C Condition

Process Description

2of sju] Atepsists SAQIgIC,

Reference No.

1.5

Name Cover Sensor Interface
Input Cover Sensor Input
Output Cover Condition

Process Description

71Aule] Aedets Selsi.

Reference No.

1.6

Name Determine L/U Condition
Input 4712]9] <At Munual Button?] ¢l2ioj® 7te7]9] s, O/C Condition
Output L/U Condition

Process Description

Inputoz Sol& golel5o] Jejo] tref AagAel L/U geg A
Asict.

Reference No.

1.7

Name Determine Cover Condition
Input .
Output Cover Condition

Process Description

ju
2
ol
g
Kul

150N 71w O] HEjHe e e, O AJH

3.2.3.1.3 Data Dictionary

Input

Description Format / Type

Determine L/U Conditions

=9] Zlinof st JEE MIStot T/F, Interrupt

Determine Cover Conditions

71789 7l Afefof] st AH S MIsich T/F, Interrupt

3.2.3.2.1 DFD 2

wu
Condition

Main
Control

Cover ,,/
Condition

Tick

5
Lock / Unlock
/.
-

__Alarm Command Alarm

— Interface Alarm__ >
2.3
Light fb‘m[nand
: Light
Interface R
24 “Light

3.2.3.2.2 Process Specification

Reference No.

2.1

Name Main Control
Input L/U Condition. Cover Condition
Output L/U Command, Alarm Command, Light Command

Process Description

7.=j7éﬂ<>17<1 L/U9} Cover Arefo] w2t L/U, Back Light, Alarm %
B2 4 EHFR O A
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Reference No.

2.2

Name L/U Interface
Input L/U Command
Output Lock or Unlock
Process Description | 2.1'2 2.5 ¥-2 ¥ g 5o 24X S Lock 22 Unlock gttt
Reference No. 2.3
Name Alarm Interface
Input Alarm Command
Output Alarml or Alarm?2 or Alarm3
Process Description | 2.1'2 BE w2 @33 &51 JE1, 2 F= 33 2Act
Reference No. 2.4
Name Light Interface
Input Light Command
Output Back light
Process Description | ‘2.1'2 %] 4to 38 &3] uiglo|EE 7}
3.2.3.2.3 Data Dictionary
Input Description Format / Type
Main Control Rguke = XNt 2t E29R2 W3e Atk T/F, Interrupt
3.2.4 DFD Level 3
3.2.4.1.1 DFD 1
Tick Unlock Command i
L/U Condition Trigger’

Cover Condition
P e /; }

/

LightCommand

) Trigger

7Lock Command ’

Alarm Command

Tick
3.2.4.1.2 Process Specification
Reference No. 2.1.1

Name Main Control

Input L/U Condition, Cover Condition

Output L/U Command
AR EOo|Rl L/U o] g2t L/U 933 AR 2 Bt
- ALgADE QIRiet Blaviser Aol S8 vjwsst dAT A9,
212’2 AsE Pt
- AgARRE] QEiwe slesleh Aol 528 FhE7t SUT 3
2, 2,122 AsE Fdct
- AgADL el el AHo] SSH uUNEI} UxISHA ¢

Process Description | & 7%, offa x2]S 5hK| =th
S ATEAIRNE Qe FIEse APHY] S2€ FFE77t SUHA
ore A9, otal Ae|g stx| grech '
- AAPY 2E N BES RE A4S dA 29 AdEl met
2.1.27 2 2.1.3 0% As=S W}
- 'Bo] 93l B 347} Al 49, AR Unlockd 49, 2130
2 Alss gdich
Team 4, "Z&5™4"
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Reference No. 2.1.2
Name Unlock
Input L/U Command
Output Unlock
Process Description | @& ©Hajof wte} ZF2AFX]S Unlock shct.
Reference No. 2.1.3
Name Lock
Input L/U Command
Output Lock

Process Description

e gyl uet g

XS Lock $t

o
=

3.2.4.1.3 Data Dictionary

Input

Description Format / Type

Trigger

2.1.10] X2f3t HHof mE Al

T/F, Interrupt

3.2.4.2.1 DFD 2

Tick

\

\e

L/U Condition )
N Trigger
- Trigger -
———Alarm2-—
Cover Copdlition | ‘\'\.‘ )
/}‘ / \ Trigger
.’J "\‘ T
J/’ \ ¥
;/ \ —Alarm3-—
LightCommand L/U Command
3.2.4.2.2 Process Specification
Reference No. 2.1.1
Name Main Control
Input L/U Condition, Cover Condition
Output Alarm Command
AXE]o]Al L/U AEjo]] o2t Alarm Dg 2g Alarml, 2, 33X 2 24ict
AAPE Qelgh vlmnset AbHo] SR wY¥sot ANY 4

Q. 2222 1\1 = Jylich
Process Description | - A<D} Q/elst ujuis ol Aol 558 wAASIH ARSI o
S 7 2232 AlsE gdick
ZAgApL nes MEe F2 5, 10A7 ofRd Yol e 7
2, 2242 /\1_5_% 2
Reference No. 2.1.4
Name Alarm 1
Input Alarm Command
Output Alarm 1
Process Description | ¥t2 3o ot F4HS 18 Ut
Team 4, “S&HA"

10
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Reference No. 2.1.5
Name Alarm 2
Input Alarm Command
Output Alarm 2
Process Description | ¥r2 o] w2} 48 g 25 20}
Reference No. 2.1.6
Name Alarm 3
Input Alarm Command
Output Alarm 3

Process Description | ¥12 o] me} dES 33 S0

4. State Transition Diagram
4.1.1 State Transition Diagram for 2.1.1

®

/ / Set for the Password input

PW Saved

/ Enable Lock

—

[Wrong PW || Card Key] /~ ™,
/ Standby for next input’\

\,

[PW || Card || MButton]

[O/C || MButton]
/ Enable Unlock

/ Enable Lok

g

4.1.2 Data Dictionary

Input Description Format
PW Saved 2| R9] AREALZEE vES "H|UH S S XALSITE Number

4.2 State Transition Diagram for 2.2.1

s S
- Alarm Off ~
[Tick > 1s] ,// - ~ T [Tick > 15¢]
/ Alarmoff e ‘ﬂA\Erm off
e . ~
// _[savedPW == Input PW] [Tick == 10] ™=

_~ s / output Alarm 1 / output Alarm 3

Alarm 1

[SavedPW != Input PW] | [Tick > 1s]
/ output Alar / Alarm off

Alarm 2

"



4.3.1 State Transition Diagram for 2.2.1
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[1PW || tCover Sensor || tCard key]/_-

/ Standby Some Input

Standby

[Tick = 10 || nput > 2 &
Tick 1 == Tick 2 == ...

/ Return to standby PW| Input state

[Tick > 10 || nput > 2
Tick_1 == Tick 2 == ...
/ Return to standby PW|

=

Input state

[Tick > 10 || nput > 2 &&
Tick_1 == Tick_2 == ... = Tick
/ Return to standby PW

[Midke> 10 | PW ==T [ Input
Tick_1 == Tick 2 ==
/ Return to standby PW Input state

4.3.2 Data Dictionary

== Tick_n)]—

[PW Input =

== Tick n)

[PW Input =

PW Input

[PW Input == T] /| Standby next Inbut

)

\/En

1st PW Num

= T] /| Standby next Inpu‘\

=W tandby next Input

[Mbutton || Card Key 1
b / Enable Unlock \ﬂ

[o/C |
/ Enab

tton || Card Key =
Ie Unlock

=]
e Lock

[MblmenﬂCard Key==T| PW ==T]
/ffnable Unlock

State Description
Standby PW Input PW, Cover Sensor, Card Key2®E Inputo] Q1S uf 7}x] cfj7]stc}.
1" PW Num AR PW2E 9ol € e,
2™ PW Num = v PW7t g=o] ® AME].
3™ PW NuM Al SR PW7T d2lo] ® AME|.
4" PW Num Y $iA PW7E 9J2io] 5l AT

5. Overall DFD

P/W ButtonInput ——

Manual Button Input

oot @7
i —— @

Tick e
e
|
Cover Sensorinput —
Tick

N



