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System Context Diagram

Backlight

A
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System Context

Diagram - Event List

Numberinput

Lock Button input

Cover Signal input
Lock Signal input
Key Signal input

Input/Output - .

Lock Button input

Number input
Cover Sensor input
Door Sensor input

Key Sensor input
Lock signal
Backlight signal
Alert signal
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DFD LEVEL O

Lock
Button NQEA

Number [
U/hbe .
Button T

Cover CoverSensor input
Sensor 1

Key

‘ Sensor
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DFD LEVEL O - Data Dictionary

Input/Output .
Event Description Format/Type
Loc:(ng::ton 2 &3z g1 gds 5 UL True/False, interrupt
Number input XIS /3 8t=(}, Integer, interrupt
Cov?;::tnsor TUE £ = U E@HE 1 E=Ch Open/Close , Periodic
Dooi';igﬁ:sor 22| AEHE = 0ISHCE. True/False, Periodic
Key Sensor input Z4|2|&S SH0ISHY, True/False, Periodic
Lock signal Open/Close Open/Close
Backlight signal On/Off On/Off
Alert signal Alertl, Alert2, Alert3 On/Off
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DFD LEVEL 1

Input Number ———> 48

Cover Sensor input

<or input Key State
W Cover State
. Door State
O
%0(\09 Lock State
ee®

\(\eﬂ
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DFD LEVEL 1 - Process Specification

Lock Button input

Number input

Door
Lock

Input Number —mm>

Cover Sensor input
Input Key State

Door Sensor input

Cover State

Manager

Key Sensor input

Door State

1

Lock State
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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 & &80} ‘Input Number’ Date

Description Store0ff M&0otyl, 0|2 &= gt=& Door Lock
Control0f| ‘State’E & & &tLl.




Input Number

Key State
Cover State

Lock signal

>

| Backlight signal

Door State
Lock State

Alert

>

signal

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

0x
HI
U
J
a
10
HU

‘ Process Description
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DFD LEVEL 2

Cover signal input

Cover State

>

)
Number input v : Number State Input
>t ->|
Number
Key Sensor input Key State S
Door Sensor input Door State >
Lock Sensor input /8 Lock State
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DFD LEVEL 2 - Data Dictionary

Input/Output . .

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 =XJF M & & Ch. Integer

A
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DFD LEVEL 2 - Process Specification

Cover signal input

Cover
interface

Cover State

1.1

Reference No.

1.1

Name Cover interface
Input Cover signal input
Output Cover State

Process Description

‘Cover signal input’'S 2t0F €Ot &€
false, S 2™ truez ¢dISE LHEBHLI,
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Number input

DFD LEVEL 2 - Process Specification

Number
Button

Number State

interface
1.2 |

Reference No.

1.2

Name Number Button interface
Input Number input
Output Number State

Process Description

Ot =21 415921 "Number input’
CIXIE ASZ HlR0 856

0
©
¥
o
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Key

DFD LEVEL 2 - Process Specification

Key Sensor input Sensor Key State g
interface
1.3
Reference No. 1.3
Name Key Sensor Interface
Input Key Sensor input
Output Key State
Process Description ‘dKeLa/Efensor input’'sS 2= 20 SHNEEE W
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DFD LEVEL 2 - Process Specification

Door Sensor input

Door

>

interface
1.4 |

Sensor : Door State

Reference No.

1.4

Name Door Sensor interface
Input Door Sensor input
Output Door State

Process Description

‘Door Sensor input’'S &
™M true, A2 false

2 20t 20| 2d
Ak J

i
—
HI
r(_
(1
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DFD LEVEL 2 - Process Specification

Lock
Lock Button input L Button 1 Lock State
 interface
1.5

Reference No. 1.5
Name Lock Button interface
Input Lock Button input
Output Lock State

Process Description |‘LockButton input’'S /& &0t 22HE0| =
cl™ true, J1Z X LW false Al E LHEHLC
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DFD LEVEL 2 - Process Specification

Number State

Input
Number

Reference No.

1.6

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

Process Description

‘Number State’'E Soff &= &2 Datas
0~9E &6t ‘Input Number’0fl M & StCt.
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DFD LEVEL 2

Backlight

~C0Ver State Command ‘ | Back“ght

B Backlight
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DFD LEVEL 2 - Process Specification

Cover State

Input

Number

Backlight

| BaCk“ght Command
Control

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 2/ g0t
HH 02 ‘Backlight Command’E ‘Backlight
interface’0ll 2 HHC}.
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DFD LEVEL 2 - Process Specification

Input Number

Lock &

Key State Alert

Door State S\ Control Alert Commang
Lock State N 22 4 BT,
j}Q\S/ “—
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’'=2 25 20 HaE X Cl'Lock
Command’2 ‘Lock Interface’, ‘Alert
Command’'2 ‘Alert Interface’'z 2 HC}.
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Backlight Command

~ Backlight

DFD LEVEL 2 - Process Specification

Backlight

interface

2.3

Reference No.

2.3

Name Backlight interface
Input Backlight command
Output Backlight

Process Description

‘Backlight Command’'E

tsE MdEstlt.

2= 2OoF 0l &=
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DFD LEVEL 2 - Process Specification

Lock
Lock Command . Lock
interface
2.4

Reference No. 2.4
Name Lock interface
Input Lock Command
Output Lock

2= 20k 10l &

i
rlr
[z
[0l
i

Process Description |'‘'Lock Command’
SR=g=l B
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Alert Command

Alert
interface

2.5

DFD LEVEL 2 - Process Specification

Alert

Reference No.

2.5

Name Alert interface
Input Alert command
Output Alert

Process Description

‘Alert Command’'S
Mot

Ol
=

= 20t A0 &= =8
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DFD LEVEL 3

C

Back'ight CB:acklig ht ]
Control f——>
Input /
Number

A
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DFD LEVEL 3

State Transition Diagram for backlight controller 2.1.1

N: =X (true: 2 false : LS AI)
C: & N (true : S & false : &£8&!)
Len(N): & & =Xt =

[C]
/Enable “backlight on”

Wait for setting
password

[Len(N) == 4]

Password set
0~9Tick[N] pmiaiey
/Disable “backlight on”

[CIIN]
/Enable “backlight on”
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[ ('C || 10Tick[ !N ])]
/Disable “backlight on”



DFD LEVEL 3

State Transition Diagram for backlight controller 2.1.1

IN: =X S S AEH

C: M (true: S false : &£8&!)

Len(N): & & =Xt =

N: SOOIt geln LS E = XH4XelBHE)

[C]
/Enable “backlight on”

Wait for setting
password

[Len(N) == 4]

Password set
0~9Tick[IN]

10Tick
/Disable “backlight on”

[CIlIN]
/Enable “backlight on”

[ ('C || 20Tick[! IN])]
/Disable “backlight on”
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DFD LEVEL 3

Lock

, Command
7k | >

Input
Number

\Y /”’
99

o) State Lock
\> ____Trigger \ Command
Door State >
e
\ oot Alert
Command
| >
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DFD LEVEL 3

State Transition Diagram for backlight controller 2.2.1

Wait for setting

[Trigger “Unlock door”

Tick [N != P && Len(N)==4] |
/ Trigger “Ring Alert2” (10Tick ['N]) && 0<Len(N) <4]
/ Trigger “Ring Alert3”

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

password

2013-10-16

(Tick [N==P]) || [KT || [O] (ID && O]) || 3Tick[D]
/ Trigger “Ring alert1” / Trigger “Lock door”
Trigger “Unlock door”




DFD LEVEL 3

State Transition Diagram for backlight controller 2.2.1

Wait for setting

[Trigger “Unlock door”

/ Trigger “Ring Alert2”

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

password

2013-10-16

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

Tick [ N = P && Len(N)==4 ]

(10Tick ['IN]) && 0<Len(N) <4]
/ Trigger “Ring Alert3”

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

N: SOt Eeln &
= XH4 X2 HH )
KESEHE=3DFYEE,
D: SAEH(t= 28, =22
O:&32HE

P: HIZXHS@4XI2IHHE)
Len(N) : & & =Xt H=
IN: XS S AEN

iy




DFD LEVEL 3 - Process SpeC|f|cat|on

Input
Number

-
-
-
-
’—

Key State

\,00\‘5"3"e

Reference No. 2.2.1

Name Lock&Alert Control

Input InputNumber, Key, DoorState, LockSignal,
Tick

Output Trigger

Process =He 322 R0 M&E=E E2== 0|0t

Description a2 A 23 X BEEXN OlHES 24
ot= ‘Trigger’'s 2 H L.

‘ A&= E8  (2=2E)H|2E8 s, I 88

2013-10-16




DFD LEVEL 3 — Process Specification

Trigger

Lock

Command

---------------------- >4 >
Reference No. 2.2.2
Name Lock door
Input Trigger
Output Lock Command
EclHII EH LY ‘Lock’'E ol E=EXE &

= ‘Lock Command’'E 2L},

Process
‘ Description
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DFD LEVEL 3 — Process Specification

4 Lock
Trigger Unlock P LT
--------------- - door -
2-2-3
Reference No. 2.2.3
Name Unlock door
Input Trigger
Output Lock Command
EClNHII =SUHL2H ‘Lock’'E ol E2=&EHIXE He

‘Lock Command’'E =2 WL},

Process
‘ Description
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DFD LEVEL 3 — Process Specification

Reference No. 2.2.4

Name Ring alertl
Input Trigger

Output Alert Command

ECIAHII =SHLH ‘Alert’'S &off 21 22I=
‘Alert Command’'E 2 W},

Process
‘ Description
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DFD LEVEL 3 — Process Specification

Reference No. 2.2.5

Name Ring alert2
Input Trigger

Output Alert Command

ECIAHII SHLH ‘Alert’'S &off 222 22l=
‘Alert Command’'E 2 W},

Process
Description
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DFD LEVEL 3 — Process Specification

Reference No. 2.2.6

Name Ring alert3
Input Trigger

Output Alert Command

ECIAHII SHLH ‘Alert’'S &off dE23= 22I=
‘Alert Command’'E 2 W},

Process
Description
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Overall

Cover signal
input

el

Backlight

Cover State

S  Backlight

Number

Number
A State

Input

TS e

Key Sensor
input

e

Command

Door Sensor

inEut N

Lock Sensor
input
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Structured Charts - Transform Analysis

Tick “

Cover signal Backlight
input ‘ A Command
—== Cover State

SuAY Backlight
Number Lock

Number Command

A State

Input

TS e

Key Sensor
input

e

Door Sensor

inEut N

Lock Sensor
input

o Central Transformation
¢\© (Control)

Alert
Command

2013-10-16



Structured Charts — Transform Analysis

Afferent Flow ~ Central transformation Efferent Flow
(Input) fos (Control) Jimn| (Output)

Control

‘ Process |
- Cover State - Backlight Control - Enable / Disable
- Input Number » Lock&Alert Control - Trigger

- Key State
 Door State
» Lock State
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Structured Charts - DLSC ( Basic)
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Structured Charts — DLSC ( Advanced )
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