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1. Introduction

1.1 Purpose

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

1.2.1 7y

1o

st} il o=
HAmej gty 201011307 Rl
Znejgets 201011341 i E
ARE et 201011356 sl
HAREZte 201010768 E7g%t

1.2.2 AN|gtALE
H/WHREE], HE, MM 5)to] S3Hde 1aistx] ooz xS 3l 3 Visualizationg 1.35}+9]
7hesict,
1.2.3 A9 &8
Jotd Aol Ax|ste] Algste mojzhe RO 1E 3 =

A 0
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 oRTEANY AN pde 2 YAl dist tEHel d@e Mustn 1 A Ale A
DFD(Data Flow Diagram)S &3l Ad3stic}.

2. Overall Description

2.1 Product perspective
2 S/We AMEALY] QAR 97 & o §&4oln x|Ygt AA
MYEE 9RSS ARt SoluAt k.

2 55f o5 A Al A0l ARE o]

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

- AP OlR] AE P/WE Qestel AFARIE S & & 9ok
Team 4, "ZS3HY"
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2.2.2.2 Unlock by Card Key(7}E7]S &35t &2 3fA))
- AR U3 3918 JlEE Atgstol ABYAIE oA & 4 9

)

178A1)
Qo=

2.2.2.3 Manual L/U Device($% 7
- AMEAPE HlES ol &sto] g AJH

2}

ot

ot

2 9t

ju

2.2.3 Background Light(d¥liz}o] E)
- AFEAPE Zol2te] YIS dW AIFE AIRFEQF wheto] EVF WS Tt

2.2.4 Alarm(¥z-2)

2.2.4.1 Alarml (&S 1)
- AFEAL gHEE P/WE =sto] AARAZL oA € Al 9ES 1S LUt

2.2.4.2 Alarm?2 (¥&= 2)
- AT AER P/WE QUE A FAS2E AL

2.2.4.3 Alarm3 (&&2 3)
- AMEAPE P/WE d8ste ¢ AZE ARFE 20t 49 9332 9oL

2.2.5 Door O/C Sensor(w &3 ZFX])
- Lojo] BatE 2 AAE Foll 29 ZiH JElE =ls
- 2% ZE7T A4 =S Al Auto Lock DeviceE Foll g HJHIZR ¥ & 4 Qo
2.3 User characteristics
* Qe
- 71719{(Key Cover)g ZH =AMHE(0~9) Aol 7IssiH, 7|7 HE EW vizto] EZ} AHXI.
- Ag AME Al RS E A g 2 dTh.(4RH)

- 7}27] AH(Card key Sensor)ell AIPE 718 HEAIZAL, Wt 717D A AP} Gt
« 5l
- 2% JjH3R| (Manual Lock Device) ¥ ES w20 24 JEIg vlE 4 9ok

« 7]e}

- A% 39 (Auto Lock Device)e 20| @411 L1 247} AU A1502 F3HAE F20t

2.4 Constraints
- HdWS = F 4x12]o]H, 0000~99997HX] Y& 7}-55fct.
- FtEA)E AR FEEF|TE QLo AR QI7f ke FE7eh ALg Fhssltt.

- QU wre FhEsle qUsto) gRIer e AlEEch

2.5 Assumptions and dependencies
* Realization?] &#

- A HE A" Foll, 71ErI7F AdEERE 49 FTEII7F 4 A2Ent

- Z1Ad o &/TA Agdo] TAE o | 7] 2 22 4% 717199 R AEE /A
- AL B Eo] FAl] AHAEHAS P2 o] ot =l 7oz A3ty

- 5 HEAl o TAIR ] w2 lnputol 2 749, 7P ohxR]eHe] Inputfh Alsistcy.
- rKP HEY 25 JHFRZT SAl0 ™ol © 4%, &5 /NuAR7E &4 A=t
- 7tE719t &5 JNHER]7Y SAl] 4ol H AL, 25 JNugR|7F &4 A2ldH

a

o},

%0 Jl*. ofr m

* Simulation?] &H

- VisualizationA] RGN} sol o)t SIE AR} ol 22 A0l walck

- A & 2eldoR AFEsfol sk AA(ZIAH, HE S)E 7|RE0] 0-9(RAE), (GE A HE),
srfelel Luaa)rhes))e oAt

- Back Lighte] 3¢ £4 S04 02 st o2 dgach

- Alarme] A% A9 A9 oAIX E7 SAl] SoundE FAUCH(AE7E ot A% Augol Felol

Henl selsh) )
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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

Aelsto] &=t

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

AA=RE] ARbe Wop2nt

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
S 16

Card P
Sensor E
Interface 7
13 e

Q/C i
Detector 3
Interface

14

Determine
Cover
Condition
17

Cover P
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

e

Process Description

0000 ~ 99991A19] ATZ Y=olA] 16 0= Mg

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
=

e
&

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

2o ] Jepuets shelaicy.

Reference No.

1.5

Name Cover Sensor Interface
Input Cover Sensor Input
Output Cover Condition

Process Description

719 9] JEfRietS Seleith

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

Inputo.® Sole HojEse] Jejo] wet A=AAe] L/U Jeg A
AT}

Reference No.

1.7

Name Determine Cover Condition
Input .
Output Cover Condition

Process Description

ju
2
ol
g
Kul

L5 oA 17ee] geastt ele A9, 1 g

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 \D'ghg_k_

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 | 2.1'23E] 4to w33 &5 AH2AX|S Lock &2 Unlock gtct.
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

Tick

L/U Condition

Cover Condition
y /,‘ ~ ’.’

/

LightCommand

Unlock Command g

Trigger

) 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 Hc},
X8RP} geg udwset Atde] SS9 wYHEs AR o

Process Description | 2 732, 2.1.32 A5 2 WWlC}
= ATEAIZHE QWS FIsle APHo] S2€ FEE717h SUHA
AS A 2132 AsE Bt}
- AAPY 2E N BES RE A4S dA 29 AdEl met
2.1.27 2 2.1.3 0% As=S W}
- Bo] 9E & 357} Ald 49, ADAA} Unlockd A9, 2132
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 | ¥r2 W3jof ot AH2AX|S Unlock 3ttt
Reference No. 2.1.3
Name Lock
Input L/U Command
Output Lock
Process Description | ¥F2 3o met 224X E Lock it
3.2.4.1.3 Data Dictionary
Input Description Format / Type
Trigger 2.1.1'0] ®2jst Hgo]| hE Als. T/F, Interrupt
3.2.4.2.1 DFD
Tick
L/U Coxﬁdition ) ’
AN _Trigger
- Trigger -
———Alarm2-—
Cover Copdlition | ‘\'\.‘ )
/}‘ / \ Trigger
.’J "\‘ o
J/’ ""\ sy
;/ \ —Alarm3-—
LightCommand L/U Command

3.2.4.2.2 Process Specification

Reference No.

2.2.1

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

AFR A7 Q1S u|WH S QF AFKI O]

AXE]o]R] L/U Ao o2t Alarm OE% Alarml, 2, 3R] 2 HWHT}
S %

- i =2 v
L, 2142 {\_L?.% HWc}
Process Description | - A}&AI7} st v|dH S oF ALK o] S25 v|dH S 7} AX|SHK] &
£ e, ‘2‘1‘5’1 Als 5 Hulict,
T gL vZ¥s WES 2 5, 1027 obed Yeo] gl A
L, 2.1.6'2 A& Wulch
Reference No. 2.2.2

Name Alarm 1

Input Alarm Command

Output Alarm 1

Process Description

Te 930 mef 4ug 1g et

10
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Reference No. 2.2.3
Name Alarm 2
Input Alarm Command
Output Alarm 2

Process Description

wre geo] met gug 28 sud.

Reference No. 2.2.4
Name Alarm 3
Input Alarm Command
Output Alarm 3

Process Description

W 3ol Uet 3ug 38 gad

4. State Transition Diagram

4.1.1 State Transition Diagram for 2.1.1

r//
y

[PW || Card || MButton]

/ Password "Matching”
Cardkey "Matghing”
Manual Bl.}ttc/m “Unlock”

-/'.

7
/
#

Unlock

4.1.2 Data Dictionary

/ Password Input

PW Saved
Memory

\
\

\ \

™
[O/C || MButton]
/ 3s, closed.door
Manual Buttqlw “Lock”

Input

Description Format

Password Saved Memory

F|%0] AlgAIZYE e u|AYEs AR

Number

4.2 State Transition Diagram for

2.2.1

9
// \\
i e
(PW] i Input && t > 10
/ Password "Matching” E T%l;t f:i:\i;;ut .
i
e
yd Sy
ALARM 1 ['PW] ALARM 3
/ Password "Matching”

ALARM 2

"
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5. Overall DFD

P/W ButtonInput —— i
Tick = Lock/ Unlock
Manual . —
Manual ButtonInput Button e s 5
lm.rr!'z(e —7\_77‘_7‘_‘ U 7
= 7 | condition
_L/u-eommand
//
Alarni Command
‘I‘ \\\\ ~>Alarm
i Light Command
Tiek \

Light
Interface 24

12



