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1 Introduction
1.1 Purpose
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1.2 Scope
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1.3 Definition, acronyms, and abbreviations
PTS: Public Transportation System
SW:Software

HW:Hardware
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1.4 Reference
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2 Overall Description
2.1 Product Perspective
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2.2 Product functions
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2.3

2.4

2.5
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User characteristics
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Structured Analysis

3.1

Bus Reader System

3.1.1 System Context Diagram
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Sensor
Input
Collection
System
3.1.2 Event List

Input/Output Event Description
Detecting Sensor Input WEILE TagE ZHA|SHTH
Display o] &8 3/%o/NZHS WolFET},
Reader Write gy Ay e 7|2t
Card Write olgad At 5 AWE J|=a.
Send S A2EoR A AdUyds S

3.1.3 Data Flow Diagram

3.1.3.1 DFD level O
3.1.3.1.1 DFD
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Vision

Transactional
information

Card Detecting
Sensor

Detecting
Sensor
Input

| Tiae Collection

3.1.3.1.2 Process Specification

3.1.3.1.2.1 Process 0

Reference No. 0

Name Bus Reader System

Input Detecting Sensor Input

Output Display, Reader Write, Card Write, Send

Process Description | A ©@@7] AJAEQ fjol T2 A

3.1.3.1.3 Data Dictionary

Input/Output Event Description Format

Detecting Sensor o
WEIFIE Tags UK True/False, Periodic

Input

Display StHEE AY Data structure

Reader Write gy A AHye Ay File

Card Write HA o] 848 Y Data structure

Send Y7 IS FE File

3.1.3.2 DFD Level 1
3.1.3.2.1 DFD

Disglay Vision

Transactional
Main information

Controller
2

=

Reader&

Parser 2 Card info

Detecting
Sensor Input

| Tick

Digital Clock

Collection
System
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3.1.3.2.2 Process Specification
3.1.3.2.2.1 Process 1

Reference No. 1

Name Reader&Parser

Input Detecting Sensor Input

Output Card info

Process Description | 7} AHEE QojtA AHE EASto] Card info2 AAHSH

3.1.3.2.2.2 Process 2

Reference No. 2

Name Main Controller

Input Card info, tick

Output Display, Reader Write, Card Write, Send

Card infog w®rota ButQ I3 AAtsto] stHo] &g
Process Description | ©al7] o]8Ud, 7tcy WS xAsty, ©Habr] o] fUjd S &
HA|AE] Bl

3.1.3.2.3 Data Dictionary

Input/Output Event Description Format

Save AEE2 % 7IE glo]g A& Data structure
Card info MY ¥z s 7 glo]E] Data structure
Read Card infoS 7tA2Ct. Data structure

3.1.3.3 DFD Level 2
3.1.3.3.1 DFD

Display
Interface

e Display

Reader
Write
Interface
2.3

Reading
Card
Interface

= Main
- Cardinfo —ECT g

—_—= 2=
save
Sensor Input

] s Card
! Tick 3 N Write

\ Interface
Digital Clock \ 24

Send
Interface
2.5
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3.1.3.3.2 Process Specification

3.1.3.3.2.1 Process 1.1

Reference No.

1.1

Name Reading Card Interface
Input Detecting Sensor Input
Output pass

Process Description

IEE goletd BAIE dAZ.

3.1.3322 1.2
Reference No. 1.2
Name Parser
Input pass
Output Card info
Process Description | pass® doja] BA5to] Card info2 §HSo]&Ch.

3.1.3.3.2.3 Process 2.1

Reference No.

2.1

Name Main Controller
Input Card info, tick

Display Command, Reader Command, Card Write
Output

Command, Send Command

Process Description

Card infoS dltopx] HiutQFLS AHAMsta, $HH EE]
Suby) ol gujel X W, JteAY KR WY e

AE 932 ottt

o 1Y

3]
=]

o
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3.1.3.3.2.4 Process 2.2

Reference No.

2.2

Name Display Interface
Input Display Command
Output Card info

Process Description

AWEES wopr] stAS Sl

3.1.3.3.2.5 Process 2.3

Reference No.

2.3

Name Reader Write Interface
Input Reader Write Command
Output Card info

Process Description

AMES dopq ©E7] o8-S AT

3.1.3.3.2.6 Process 2.4

Reference No. 2.4
Name Card Write Interface
Input Card Write Command

- T1 Team -
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Output

Card info

Process Description

AMES Wold FI=guE AR,

3.1.3.3.2.7 Process 2.5

Reference No.

2.5

Name Send Interface
Input Send Command
Output Reader file

Process Description

3.1.3.3.3 Data Dictionary

Input/Output Event

Description

Format

pass

7tEd|olH

Data structure

Display Command

3 52 93

Reader Write Command

7] ol g MY TF

Card Write Command

7t A8 A4 93

Send Command

FRAAMLE AE B

3.1.3.4 DFD Level 3
3.1.3.41DFD

Calculate
Controller

Cardinfo -
[ 2%

Tick -

T N Controller
_ 2i2:1
i " Enable/Disable
Time Displa
Display L s
Write
i Reader Write

Tick -.. Send
i Controller
2501
Reader
file

Display

Trigger” —_———
gg< ' Card info

Display

231 IS Reader
Wiriter ——
232

Initializa
tion
233

Card Write

Write
Controller

241

Send
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3.1.3.4.2 Process Specification

3.1.3.4.2.1 Process 2.1.1

Reference No.

2.1.1

Name Calculate Controller
Input Card info, tick
Output Trigger

Process Description

Card infoS 4tolA] &
S i i R RN

3.1.3.4.2.2 Process 2.2.1

Reference No.

2.2.1

Name Display Controller
Input Display Command, Card info, tick
Output Trigger

Process Description

Display Command, Card info 9} tick2 dtoli] 3}t AlE]
S £3YA7]+= Triggers ¥}

3.1.3.4.2.3 Process 2.2.2

Reference No. 2.2.2

Name Lack Display

Input Trigger

Output Display

Process Description | Triggerg WopA Zh= 25 HAIX|E gtHo| &35t
3.1.34.24 Process 2.2.3

Reference No. 2.2.3

Name Card Display

Input Trigger

Output Display

Process Description | TriggerZ dlota]l £X1Q g3} AH=2 $tHo| & sict.
3.1.34.2.5 Process 2.2.4

Reference No. 2.2.4

Name Time Display

Input Enable/Disable

Output Display

Process Description | TriggerS 4¥rotA] A|7HS stHo| &3t
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3.1.3.4.2.6 Process 2.3.1
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Reference No.

2.3.1

Name Reader Write Controller
Input Reader Write Command, tick
Output Trigger

Process Description

Reader Write CommandES 4o} Reader Writer o
TriggerS XYUWth ticks W2 Alo= Initializationo]
Triggerg BU ©@U7|& £7|8F AZIH.

3.1.3.4.2.7 Process 2.3.2

Reference No.

2.3.2

Name Reader Writer
Input Card info, Trigger
Output Reader Write

Process Description

Triggers o} 7|9 7tEPE S XA

rol

ot

3.1.3.4.2.8 Process 2.3.3

Reference No. 2.3.3

Name Reader Writer
Input Trigger
Output -

Process Description

HE7] BES 27]et ARG

3.1.3.4.29 Process 2.4.1

Reference No.

2.4.1

Name Card Write Controller
Input Card Write Command
Output Trigger

Process Description

Card Write Command® 4o} Card Writer o] TriggerE
Huict

3.1.3.4.2.10 Process 2.4.2

Reference No. 2.4.2

Name Card Writer
Input Trigger
Output Card Writer

Process Description

Triggers WotM 7tERE S 7HE0] AFeitt.

3.1.3.4.2.11 Process 2.5.1
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Reference No. 2.5.1

Name Send Controller

Input tick

Output Trigger

Process Description B 2719 tickES wo} Send Fileof] TriggerS Y UW&T

3.1.3.4.2.12 Process 2.5.2

Reference No. 2.5.2

Name Send File

Input Reader file, Trigger
Output Send Command

Trigger@t Reader fileS gro}A]l Reader file2 $3A|AH

Process Description
P of Bus AWES W)

3.1.3.4.3 Data Dictionary

3.1.3.5 DFD Level 4
3.1.3.5.1 DFD

Card info Display Command

Trigger R
g8 Card info

Display Command

Calculate Standar ——————3
Card info . (eIl ez d Reader Write Command
2111 Trigger Fee -

2.1.1.3 Card Write_Command )

Trigger

Tick

Display Command

TraFnsfer Reader Write Command
ee - '

Card inéo 2114 Card Write Com_man? k

3.1.3.5.2 Process Specification
3.1.3.5.2.1 Process 2.1.1.1
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Reference No.

2.1.1.1

Name Calculate Controller
Input Card info, tick
Output Trigger

Process Description

Card infoS 4rota] A Ho| w2t Lack Money, Standard
Fee, Transfer Feeo] TriggerS X U&C}.

3.1.3.5.2.2 Process 2.1.1.2

Reference No. 2.1.1.2

Name Lack Money

Input Trigger, Card info
Output Display Command

Process Description

Triggers o} &

£ Display Commandz® Y

Card info & ©29QZ0o|] RAHE 4%
BE HARE &85t AWE

il

3.1.3.5.2.3 Process 2.1.1.3

Reference No. 2.1.1.3
Name Standard Fee
Input Trigger, Card info
Display Command, Reader Write Command, Card
Output

Write Command

Process Description

Card info & &2&0] otd 7% TriggerE 4o} &84 Q22
AL 5 3tHE &5t Display Commands BU, ©
7] o] 8A B E A ASH= Reader Write Command& HW
ot O8] FtEAYE XASH= Card Write CommandS
Hyict

3.1.3.5.2.4 Process 2.1.14

Reference No.

2.1.1.4

Name Transfer Fee
Input Trigger, Card info

Display Command, Reader Write Command, Card
Output

Write Command

Process Description

A o
ol 92232

Card info % & AL Triggers

3 3lHe %35t= Display Command2 YU, &
7] 0]%‘32‘:—' A &ol= Reader Write CommandE B
ot O2]u 7tEARBE A Ast= Card Write Command&
Hulict

3.1.3.6 DFD Level 5
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3.1.3.6.1 DFD

Card info

=
x

Display Command

Card info
Display Command
—

Reader Write Command
—
Card Write Command

Trigger -

Card info

Calculate Standard

Card info — = ®eaiiie)l = Fee T _
2171 T Controller s TS St DISDlayCumﬂd
rigger 2.1.1.3.1 . 08 Fee Reader Write Command
Trigger - S S
21133 Card Write Command

Trigger _

99 Card info
. T Display Command
Transfer Trigger Transfer —>

F e Fee Reader Write Command
ee --__..____7 i _)
—i_ Controller ) iCard Write Command
e itacss Card info
™

Display Command
—

Reader Write Command
—
ard Write Command 5

Triggellfx Tri o Transfer
\ rigger --
) 99 Tag Fee
out
21143

Card info /i

MNon-

Display Command
‘calculate ik

=
Reader Write Command
—
Card Write Command 5

3.1.3.6.2 Process Specification

3.1.3.6.2.1 Process 2.1.1.3.1
Reference No. 2.1.1.3.1
Name Standard Fee Controller
Input Trigger, Card info
Output Trigger
Trigger 9} Card infoS 4lotiA] ®E2AHIT In 9 FL
Process Description | Standard Fee in 02 TriggerS HUWi, Out 4 3%
Standard Fee out 22 TriggerS HWWic}

3.1.3.6.2.2 Process 2.1.1.3.2

Reference No. 2.1.1.3.2
Name Standard Fee in

- T1 Team -
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Input

Trigger, Card info

Output

Card info, Display Command, Reader Write Command,
Card Write Command

Process Description

Trigger ¢t Card infoE WoitN ©37|2255 Fatsto
Card infoo] A|&rstar, 3t
S By, Y] ol&
Command& HWt}

Write CommandES ®Wc},

Reader Write
A7gst= Card

3.1.3.6.2.3 Process 2.1.1.3.3

Reference No.

2.1.1.3.3

Name Standard Fee out
Input Trigger, Card info

Card info, Display Command, Reader Write Command,
Output

Card Write Command

Process Description

Trigger 9} Card infoE %ot sHAFR.F(09)2 Fs5hd

Card infod] A#Atstal, 3tH-E &2 5t= Display Command
S HUyy, o] o]l8¥HE X 7st= Reader Write
Commands Btk J2]u 7= HES &Ast= Card

Write CommandE HWc}

3.1.3.6.2.4 Process 2.1.1.4.1

Reference No.

2.1.14.1

Name Transfer Fee Controller
Input Trigger, Card info
Output Trigger

Process Description

Trigger 9} Card
Transfer Fee in

infog WHobA
o2 Triggers YU,
Transfer Fee out 22 TriggerE HWWrC}
o] AAb 7120] 912 7L Transfer Non-calculate Fee &
Triggers HWr}

G351 In 2

3%
Out & 4%

3.1.3.6.2.5 Process 2.1.14.2

Reference No.

2.1.1.4.2

Name Transfer Fee in
Input Trigger, Card info

Card info, Display Command, Reader Write Command,
Output

Card Write Command

Process Description

S 2,

Command=

Write
Card

Reader
ok Rine

227 ol&
il

H W,
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\ \ Write CommandES ®Wc},

3.1.3.6.2.6 Process 2.1.14.3

Reference No. 2.1.1.4.3
Name Transfer Fee out
Input Trigger, Card info, tick?

Outout Card info, Display Command, Reader Write
utpu
P Command, Card Write Command

Trigger 9 Card info®} tick2 groti] 43
Bitstol Card infoo A7gstal, 3tH-Z &5t Display
Process Description CommandS HBUWi, 7] o]l8AFHE XAs5t= Reader

Write Command& XYWt} T3 71 EE XA st=
Card Write Command& ®HC}

3.1.3.6.2.7 Process 2.1.144

Reference No. 2.1.1.4.4
Name Transfer Non-calculate Fee
Input Trigger, Card info

Outout Card info, Display Command, Reader Write Command,
utpu
P Card Write Command

Trigger ¢t Card infog ‘WotAl 0] it &5 @55 Hatst
of Card infoo AAsty, 3tHS £J5H= Display
Process Description | CommandS EHWi, ©@7] o|8AHE A Ast= Reader
Write Command& ®YWith 21 71V E XA o=
Card Write Command& Y \HrC}.

3.1.3.6.3 Data Dictionary

3.1.3.6.4State Transition Diagram (Name of Controller) — optional

- T1 Team -
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Tick[(AH £ 2H=]
/

Tick[Z] &1
/trigger standard fee in

Tick[SR & T Y= 2]

Tick[EH51
Jtrigger transfer fee in

Tick[O]E 7]
ftrigger Transfer
Non-calculate fee in

Tick[HAE2HR]
Fi

7| = A

Tick[Z &7
strigger standard fee out

Tick[EH5]
Jtrigger
transfer fee
out

Tick[RH 2]
Jtrigger Lack Money

Tick[# r2H=]
/

Tick[H 4 2t=]

BUS STD Display Controller
(2.2.1)

Tick[ A EF)
/disable Time display

trigger lack display 'l!ick'fii!mil

" fenable Time display

BUS STD Reader Write Controller
(2.3.1)

Tick[227 |5t =]

- T1 Team -

Tick[AH L2 =]

Tick(PHE Q&)
fenable Time display

=
==

Tick[H U S Ea 242D
. __ /disable Time display
Tickj & =)~ uigger card display
/enable Time display~

Tick[PIE LY &g 138]
/Trigger Reader Writer



BUS STD Card Write Controller

(2.4.1)

BUS STD Send Co
(2.5.1)

3.1.3.7 Overall DFD

Bus DFD Overall

Gord Info.

Trigger
Reading

S | Cardinfo s
Interface P
Detecting L4  sva e
Sensor Input 8
Tick
Send Command
Tick

Controller
251
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Trigger

Tick[FtE I Tick[FFIE Y H]
MIT|2E] Jtrigger
/ Card Writer

ntroller

Tk M & 2] Tick[H| A RHE)

(Trigger Send File

Display Command

Card info |

Display
Controller

221

loger

Gard info

Reader
Write

Controller
231

Reader
Writer
232

Card Write
Trigger
5 — Card
Collection
Send
i end
- Trigger &
Reader

Reader Write
Trigger

Trigger
Trigger I

Card info

ns: al
formation

P system
file
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3.2 Metro Reader System

3.2.1 System Context Diagram

sy Vision

Reader

Write Transactional

information

Metro
Reader

Sensor

Card Detecting
Sensor

Input
Collection
System
3.2.2 Event List
Input/Output Event Description
Detecting Sensor Input NEIIE TagE 7FA|stct.
Display ol &g /FrM/AIZHS BojED).
Reader Write gEbiE Ayde 7125}
Card Write olgeg A ¢ HHE 7| FIH.
Send A AARo =z Add AU S ASsiot

3.2.3 Data Flow Diagram
3.2.3.1 DFD level O
3.23.1.1 DFD

- T1 Team -



Card Detecting
Sensor

3.2.3.1.2.1 Process 0

Detecting

Display

Reader
Metro Write
Reader

System

0

A

| Tick

Digital Clock

Sensor
Input

3.2.3.1.2 Process Specification

Reference No.

0

Name Bus Reader System
Input Detecting Sensor Input
Output Display, Reader Write, Card Write, Send

Process Description

HA TE7] AJAEY HQl Z2AA

Transactional
information

Collection

System

3.2.3.1.3 Data Dictionary

Input/Output Event Description Format

Detecting Sensor o
WEIIE Tags TR True/False, Periodic

Input

Display StHEE AY Data structure

Reader Write gy AdA AU AE File

Card Write HA o] 8K H Data structure

Send Oy dAdAGYSE AR File

3.2.3.2 DFD Level 1

3.2.3.2.1 DFD

- T1 Team -
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Parser

Detecting
Sensor Input
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Display

Transactional
Main information
Controller
2

> Card info

Card

X
i

Tick

Digital Clock

Collection
System

3.2.3.2.2 Process Specification

3.2.3.2.2.1 Process 1

Reference No. 1

Name Reader&Parser

Input Detecting Sensor Input
Output Card info

Process Description

IS g ol JuE $Astel Card infoz Y

3.2.3.2.2.2 Process 2

Reference No.

2

Name Main Controller
Input Card info, tick
Output Display, Reader Write, Card Write, Send

Process Description

Card infoS Wobd Sate3g Alfetel ateio] Zeigict.
9] olgule, JeyRE AFStL, W] olg
274250 Bt

3.2.3.2.3 Data Dictionary

Input/Output Event Description Format

Save AHEZ 3% 7tE go|g XAt Data structure
Card info Ay g2 s 71 golg Data structure
Read Card infoS 7tA&Ct. Data structure

3.2.3.3 DFD Level 2
3.2.3.3.1 DFD

- T1 Team -



Reading
Card
Interface

Detecting 1.1

Sensor Input

3.2.3.3.2.1 Process 1.1

ver 3.0

Display
Interface
22

-

¥ Display
S
KE
FE/
Y, Reader
Write EEm—
Interface Reader
- 23 Write
- Card info Controller
save
Card
Write
Interface Card
24 Write
\\
\ Send
} Interface et

Dis Send

3.2.3.3.2 Process Specification

Reference No.

1.1

Name Reading Card Interface
Input Detecting Sensor Input
Output pass

Process Description

1SS gojefA] BAVIE dAZ,

3.2.3.3.2.2 Process 1.2

Reference No. 1.2

Name Parser
Input pass
Output Card info

Process Description

passg WotM £A43}0] Card info2 THEoiFEH.

3.2.3.3.2.3 Process 2.1

Reference No.

2.1

Name Main Controller
Input Card info, tick

Display Command, Reader Command, Card Write
Output

Command, Send Command

Process Description

Card infoS WolA HutQ 28 AAbsty, 3t &2 HY

o>

- T1 Team -




ver 3.0

Haly] o] XA Blel, JtEAR AA @E,
S| o
=

3.2.3.3.2.4 Process 2.2

Reference No.

2.2

Name Display Interface
Input Display Command
Output Card info

Process Description

AWEES wopr] BtAS Fslc

3.2.3.3.2.5 Process 2.3

Reference No.

2.3

Name Reader Write Interface
Input Reader Write Command
Output Card info

Process Description

AMES dropq ©E7] o8-S AT,

3.2.3.3.2.6 Process 2.4

Reference No. 2.4

Name Card Write Interface
Input Card Write Command
Output Card info

Process Description

AMES ol FIEgBE AR

o

=3

3.2.3.3.2.7 Process 2.5

Reference No. 2.5

Name Send Interface
Input Send Command
Output Reader file

Process Description

3.2.3.3.3 Data Dictionary

Input/Output Event

Description

Format

pass

FhEdo]H]

Data structure

Display Command

39 5% 93

Reader Write Command

o

Sl o] 8 MY B

Card Write Command

7IE 98 A 53

Send Command

SRAAMAE AE B

3.2.3.4 DFD Level 3
3.2.3.4.1 DFD

- T1 Team -
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Display

Lack

Display
2.22

Trigggr’

“Cardinfo
Display <
[ Lo  Controller ﬂ .
2i2:1
@
\)(_0‘“ A
g®
Calculate 3 Display
Cardinfo Controller 5
_ 28
Reader
s i Write
Tick !
Somealer Reader Write

Tick ..

Reader
file

file

231

Trigger Card info

Initializa
tion
233

Card Write
Write
Controller
241

3.2.3.4.2 Process Specification

3.2.3.4.2.1 Process 2.

1.1

Reference No.

2.1.1

Name Calculate Controller

Input Card info, tick

Output Trigger

b Descrinti Card infog ®opx ot &3 oo, @Y7 A4 ©E. 7t

rocess Description © A @ Mab gEe uuic
3.2.3.4.2.2 Process 2.2.1

Reference No. 2.2.1

Name Display Controller
Input Display Command, Card info, tick
Output Trigger

Process Description

Display Command, Card info &} ticks Rroba] SFH AFEf
2 £3A|7|= Triggers HWlith

- T1 Team -
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3.2.34.2.3 Process 2.2.2

Reference No. 2.2.2

Name Lack Display

Input Trigger

Output Display

Process Description | Triggerg $opx| = 25 HAX| & otHo| &3l
3.2.34.24 Process 2.2.3

Reference No. 2.2.3

Name Card Display

Input Trigger

Output Display

Process Description | TriggerS oAl £XtQ 23 AH=28 3tHO| &3S},
3.234.25 Process 2.24

Reference No. 2.2.4

Name Time Display

Input Enable/Disable

Output Display

Process Description | TriggerS 4¥otA] A|7HS stHo| &3t

3.2.34.2.6 Process 2.3.1

Reference No.

2.3.1

Name Reader Write Controller
Input Reader Write Command, tick
Output Trigger
Reader Write CommandZE 4o} Reader Writer o
Process Description | Trigger& XWrCt tickS ©S A]o&= Initializationo]

Triggerg B4 ©U7]E £7|3 A7l

3.2.3.4.2.7 Process 2.3.2

Reference No.

2.3.2

Name Reader Writer
Input Card info, Trigger
Output Reader Write

Process Description

|y

2

Triggerg o} @l7jo] 7JIEHHE A

AF
o

&

o},

3.2.3.4.2.8 Process 2.3.3

Reference No. 2.3.3

Name Reader Writer
Input Trigger
Output -

Process Description

T2V BEES 27|st ARG
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3.2.34.29 Process 2.4.1

Reference No. 2.4.1
Name Card Write Controller
Input Card Write Command
Output Trigger
o Card Write CommandS gro} Card Writer ©of Triggers
Process Description Bt

3.2.3.4.2.10 Process 2.4.2

Reference No. 2.4.2

Name Card Writer

Input Trigger

Output Card Writer

Process Description | TriggerS dlotA]l JIEX” YW S 7LE0| X AFsir},

3.2.3.4.2.11 Process 2.5.1

Reference No. 2.5.1

Name Send Controller

Input tick

Output Trigger

Process Description | 3% #7]9] tickg Yo} Send Fileo]| Triggers YU &t

3.2.3.4.2.12 Process 2.5.2

Reference No. 2.5.2

Name Send File

Input Reader file, Trigger
Output Send Command

Trigger@t Reader fileS grotA]l Reader fileg £AA|AH

Process Description
P of BUE FAWES Bt

3.2.3.4.3 Data Dictionary

3.2.3.5 DFD Level 4
3.2.3.5.1DFD
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Card info

Calculate

Controller eIy
2114 Tiager
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Display Command

Trigger _—
g Card info

Display Command

Standar —F
o} Reader Write Command
Fee — — —

2113 Card Write_Command )

Trigger

Display Command

TraFnsfer Reader Write Comm;\nd
ee = .

Card info 2114 Card Writezom}ang

3.2.3.5.2 Process Specification

3.2.3.5.2.1 Process 2.1.1.1

Reference No.

2.1.1.1

Name Calculate Controller
Input Card info, tick
Output Trigger

Process Description

Card infoS 4Yropa] AHo] ma} Lack Money, Standard
Fee, Transfer Fee9] TriggerS W&},

3.2.3.5.2.2 Process 2.1.1.2

Reference No. 2.1.1.2

Name Lack Money

Input Trigger, Card info
Output Display Command

Process Description

Card info & &2 Q20| A A2 Triggers Hto} zH=
BE XX S &¥st= HWES Display Commandz &

il

3.2.3.5.2.3 Process 2.1.1.3

Reference No.

2.1.1.3

Name

Standard Fee

Input

Trigger, Card info
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Output

Display Command, Reader Write Command, Card

Write Command

Process Description

Card info % 50| of'd 4% Triggerg Wol §5832

AA & gtHS 35 Display CommandE BU1, ©
47| o] 8 HE X745t Reader Write CommandE HW
ot 1281 FtEAYE XASH= Card Write CommandS
Hulict,

3.2.35.24 Process 2.1.14

Reference No.

2.1.1.4

Name Transfer Fee
Input Trigger, Card info

Display Command, Reader Write Command, Card
Output

Write Command

Process Description

Card info & 49 7% Trigger2 4o} &4Q2S

5 3lHS &st: Display Commande ELH , Er
7] 0]%7@1‘2 A 7&}sh= Reader Write Command&
o 18ju 7teEE A7Sh= Card Write Command
2ot

i ; g

3.2.3.5.3 Data Dictionary
3.2.3.6 DFD Level 5
3.2.3.6.1 DFD
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Card info Display Command
~
Card info
Display Command
Y Standard N
o Reader Write Command
. o E—— 4‘
Trigger Cord witte command _
Trigger -~
' Card info

Card info

Standard
Fee

Controller
2.1.1.31

Display Command

Standard —3>
Fee
out

21133

; G

__ Trigger ™
S = o Resder Write Command
Card Write Command

¥ Trigger
3 Card info
\-

Calculate
Controller
2

Addition

Display Command
—
al

H Reader Write Command
Trigger Feo e,
. out Card Write Cp_mrr_la_rld_}
Card info 2.1.1.34

B

Display Command
—

Reader Write Command
—>

Trigger

E Card info

— T Display Command
CardhInfo Trigger Y Transfer N
=y g9 Fee Reader Writs Command
_____ RS ! —>
m ard Write Command
21142 >
|
' .‘"~._‘?'_\\\ Display Command
: : i BT Transier
Trlgger Tr‘gger Fee Reader Write Command
\ — —>
_— out ard Write Command
Card info 21143 =3

Dizplay Command
—
Reader Writs Command
——g

Card Write Command :

3.2.3.6.2 Process Specification
3.2.3.6.2.1 Process 2.1.1.3.1

Reference No. 2.1.1.3.1

Name Standard Fee Controller
Input Trigger, Card info
Output Trigger

Process Description

Trigger 9} Card infoS wWholA]l &2AX W I} [n o|xl 0] A
Ab 7]120] P& 74 Standard Fee in ©2 Triggers Y
Wi, In o] o] A A 7L Non-calculate FeeZ
TriggerS ®Wch Out oln 2%AA ©]gt ol A
Standard Fee out 02 TriggerS HWCH 28 74A o]At
Alo|&= Additional Fee®Z TriggerS Y WC}.
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3.2.3.6.2.2 Process 2.1.1.3.2

Reference No. 2.1.1.3.2
Name Standard Fee in
Input Trigger, Card info
Card info, Display Command, Reader Write Command,
Output

Card Write Command

Process Description

Eadg waslol

—
3.
()]
)¢}
()
=
o
@)
Q
=
(oW
=
—
O
fulu

19
11
(@]
)
>
el

e o>

N

Card infoof] AAstal, stH
s 2y, @7 73
CommandS Y \Act.
Write CommandS YW},

Write
Card

Reader
Aok

3.2.3.6.2.3 Process 2.1.1.3.3

Reference No.

2.1.1.3.3

Name Standard Fee out
Input Trigger, Card info

Card info, Display Command, Reader Write Command,
Output

Card Write Command

Process Description

Trigger 2} Card infog ®opA| sHALRF(0¥€)S Hutsto
Card infoof] AAsta, stH

S 2y, @7 ol&A
CommandsS Y \ArCt.
Write CommandS HWc}.

Write
Card

Reader
Aok

3.2.3.6.24 Process 2.1.1.34

Reference No.

2.1.1.3.4

Name Additional Fee
Input Trigger, Card info

Card info, Display Command, Reader Write Command,
Output

Card Write Command

Process Description

Trigger ¢} Card infoS WWotA sSiRIF7IQ &S Hatsto

Card infoo]] AAtsta, stHES &=5t= Display Command
S By, ©d7] ol8PHE X7st= Reader Write
CommandES YW}t 181 7IEXAHE AASHE Card

Write CommandS HWic},

3.2.3.6.2.5 Process 2.1.1.3.5

Reference No.

2.1.1.3.5

Name Non-calculate Fee
Input Trigger, Card info

Card info, Display Command, Reader Write Command,
Output

Card Write Command

Process Description

Trigger ¢} Card infoS ‘oM o] Fites2 Hatsto

- T1 Team -
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Card infoo]] AAsta, st &=15t= Display Command
2 HUYz, @] ol8AHWE XAsH= Reader Write
CommandS XYWt 21 7l HE AASHE Card
Write CommandES HWic},

3.2.3.6.2.6 Process 2.1.14.1

Reference No. 2.1.14.1

Name Transfer Fee Controller

Input Trigger, Card info

Output Trigger
Trigger 9t Card infoS 4rotA] &2A-HJ7F In & 7%
Transfer Fee in ©2 TriggerS YU, Out 4 3%

Process Description

Transfer Fee out ©2 Triggers HWJC}.
o] AAF 7]Z0] S 72 Transfer Non-calculate Fee &
Triggers YW}

3.2.3.6.2.7 Process 2.1.14.2

Reference No.

2.1.1.4.2

Name Transfer Fee in
Input Trigger, Card info

Card info, Display Command, Reader Write Command,
Output

Card Write Command

Process Description

Trigger ¢} Card infoE WotA &3S agS Fulsto]

Card infoo]] AAsta, stHE &=5t= Display Command
S Huu, o7 ol8A-HEE X7ot= Reader Write
Command& XWct 121 71=Ad¥RE AqASH= Card

Write CommandES HWic},

3.2.3.6.2.8 Process 2.1.14.3

Reference No.

2.1.1.4.3

Name Transfer Fee out
Input Trigger, Card info

Card info, Display Command, Reader Write Command,
Output

Card Write Command

Process Description

Trigger 2 Card infoE WotA SSoMAIE7IQ a2 FuU6

o Card infoo A&sta, 3stHES EZHst=  Display
Commands EUi, ©U7| o]&AHHE A 7st= Reader
Write CommandS ®BWC} J2]u 7lEdVE KA SH=

Card Write CommandS ¥\ArC}.

3.2.3.6.29 Process 2.1.1.44
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Reference No. 2.1.1.4.4
Name Transfer Non-calculate Fee
Input Trigger, Card info

Outout Card info, Display Command, Reader Write Command,
utpu
P Card Write Command

Trigger ¢} Card infoZ ¥opA 0] Fit &5 Qg2 Fast
of Card infoof A5t StHS

Process Description | CommandS BUWi, ©@7] o]&AHE XAsSt= Reader
Write CommandES XYWt} Jd1

Card Write CommandS YW},

3.2.3.6.3 Data Dictionary

3.2.3.64 State Transition Diagram (Name of Controller) — optional

Metro STD Calculate Controller
(2.1.1.1)

Tick[AH 4 2rE] Tick[AH& 24=] Tick[AH A 2t=]
/ / /

TickiD A

ok 7| N

i ekidet ion- TR
calculate fee in Tigger

Standard fee Standard fee

L out

TickEH AT %] Tick SRR % )

Tick[ESa
;

ol 2y Tick[H2/2

/Jtrigger transfer i

non-calculate

TickiF=7t 231
Jirigger
additional fee
out

Tick[EHE]
Jtrigger transfer)
feein

Tick[ZrHEF]

Jtrigger Lack Money

Tick[H =]

TickH &2 =]

Tick[AH &H2H=] Ticki A 2 2] !

/ i

METRO STD Display Controller

2.2.1) .

Tick{FtE Q&)
fenable Time display

=
AlZt £9
Tick 5 S i T TikmASEa ALY
jdisable Time display g /disable Tl:\;dislplay
i I lay . ” i olm ™ trigger card display
trigger lack display T gaRE) Tick| BT )

_~"Jenable Time display fenable Time display~- B

=
a2 &Y
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METRQO STD Reader Write Controller
(2.3.1)

Tick[FFE =)

Tick[ZE?| =t &) /Trigger Reader Writer

initialization

METRO STD Card Write Controller
(2.4.1)

Tick[7}E T} Tick[F+E 28]
M HE] Jftrigger
Card Writer
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METRO STD Send Controller

(2.5.1)

3.2.3.7 Overall DFD

Metro DFD Overall

Display'

Tiigger

G nto Trigger

Reading
Card
Interface
11

Calculate
Controller
EARK

Parcer . Cardinfo ——1

Detecting
Sensor Input

save o
Trigger

Trigger
G
Trigger

"~ Trigger

“Trigger

Send Command

Tick[H] 4 BHE]

TickiH&2a) [Trigger Send File

Command

Card info

Card info

"
" Display
Trigger .~ RN
.

Display

Disph}\m

Controller -
221 Trigger
,//
Enable/Disable
S
. y
/
®//ﬁsphy
Reader .
Write riggey
Controller i
4 (TR Rescerwits
Writer formation
Cardinfo -\

Card Write

Write
Controller
241

7 ‘

3.3 Collection System

- T1 Team -
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3.3.1 System Context Diagram

Exact
Reader : Calculation Reader

System
Collected
Data Input o
Send .-‘ :\
3.3.2 Event List

Input/Output Event Description
Collected Data Input 2AE JEE gt
Display JAE ZutE st
Signal JA 4= 5 Readerof| 7] 2.
Send 7t SAte AAgus @t

3.3.3 Data Flow Diagram
3.3.3.1 DFD level 0
3.3.3.1.1 DFD

Vision

Exact

Reader Calculation Reader
System

Collected 0

Data Input :
| Tick
Digital Clock

3.3.3.1.2 Process Specification
3.3.3.1.2.1 Process 0
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Reference No. 0

Name Exact Calculation System
Input Collected Data Input
Output Display, Signal, Send

249 g9] Jue Wold gl 249z Aeg 1y

Process Description T, W A/R|51E 8]ATo] 2ol AAHJAlS W),

3.3.3.1.3 Data Dictionary

Input/Output Event Description Format
A K] AiEé]QEHE Axl% Ayg= \:ﬂ-%
Collected Data Input ;H ] H R °eT= = File, periodic
Display gA Aats E9€si.
Signal JA A= 5 Readero|7] d2E0.
Send 2t At A E S Bl

3.3.3.2 DFD Level 1
3.3.3.2.1 DFD

Display -

Data Input _ Main Eignal
1 Sorted ————————— 2
Collected

Data Input "
Send

Tick

Digital Clock

3.3.3.2.2 Process Specification
3.3.3.2.2.1 Process 1

Reference No. 1

Name Data Input Interface

Input Collected Data Input

Output Sorted

Process Description HA 9 X5t ©dy] JEE dopA dd AU e
c}.

3.3.3.2.2.2 Process 2
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Reference No.

2

Name Main Controller
Input Transaction Data, tick
Output Display, Signal, Send

Process Description

2 o Aot 9ey] JRE olx U

}.
3.3.3.2.3 Data Dictionary
Input/Output Event Description Format
Sorted Sorting 5t0] 4d A YIS s File
Read g A K-S =& File
Transaction Data AdAd A Yy4d File

3.3.3.3 DFD Level 2
3.3.3.3.1 DFD

Reader

Reader Interface

Collected
Data Input

Display
Interface
22

Display

Display Command 7
P

/

Main
Controller
2.1

Signal

_ Transaction
Data —

Sorted read

>

e Send Command

Send

Interface
23

3.3.3.3.2 Process Specification

3.3.3.3.2.1 Process 1.1

Reference No.

1.1

Name Reader Interface
Input Collected Data Input
Output save

Process Description

M2 9 AloPd o] guE wolA .

3.3.3.3.2.2 Process 1.2

Reference No. 1.2

Name Sorting

Input save

Output sorted

p Descrinti TEE HA A XsPd ©Yr] JEE HobA Sorting Sho
rocess Description olol Aejuyele AR
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3.3.3.3.2.3 Process 2.1

Reference No. 2.1

Name Main Controller

Input read, tick

Output Send Command, Display Command, Signal

dd AU 2t A4 & o &8 g, A 23E
Process Description
Hdict
3.3.3.3.2.4 Process 2.2

Reference No. 2.2

Name Display Interface

Input Display Command

Output Display

Process Description | Display CommandS Yrotx] 3tH &3-S st}

3.3.3.3.2.5 Process 2.3

Reference No. 2.3

Name Send Interface

Input Send Command

Output Send

Process Description | ¥4 ANAHEE 7t 3JAto]] B}

3.3.3.3.3 Data Dictionary

Input/Output Event Description Format
Save dE7] JEE STHE TE0] AAR. File
Display Command Display Interfaceof o]T 3stHES Z3HX] HUliC} -
Send Command Send Interface 2 AAPHEE YU} -

3.3.3.4 DFD Level 3

3.3.3.4.1
DFD
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Transaction
Data

Exact
—_— = d Calculated

. BusOnly Tea

. Data Bl
o - Exact
Distribute ———  read .

Metro Only Calculation

Controller =

Data Controller

201 212

read
Transfer e
Data i

Exact
Calculated Ny

Exact
Calculation
Display
222

Display
Controller
221

Display

trigger
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Display Command

—>

Signal

Send Command

Tick
3.3.3.4.2 Process Specification
3.3.34.2.1 Process 2.1.1
Reference No. 2.1.1
Name Distribute Controller
Input read, tick
Output Bus Only Data, Metro Only Data, Transfer Data

Process Description

Y AL WA a3, At 87, #5 g0z U

L L—’]-
LS .

3.3.34.2.2 Process 2.1.2

Process Description

Reference No. 2.1.2
Name Exact Calculation Controller
Input Transaction Data, Trigger, tick
Display Command, Signal, Send Command, Exact
Output
Calculated
ERe 49 A e Zeloh A 5 et =9 99,

HA ATE B,

3.3.3.4.2.3 Process 2.2.1

Reference No.

2.2.1

Name Exact Calculation Display
Input Exact Calculated, Trigger
Output Signal, Display

Process Description

3 82 o
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ver 3.0

Reference No.

2.2.2

Name

Bus Data Sender

Input

Bus Only Data, Trigger

Output

Send

Process Description

AA Aog so] Egck

3.3.3.4.3 Data Dictionary

Input/Output Event Description Format
Exact Calculated A HAF Ayt File
Bus Only Data HATE A5 dd A2 Yo File
Metro Only Data AlsHATr &2 Add Az Yo File
Transfer Data dd Ao = 2T = File
Write Ui g Holg & A% File
read wild dolHE 24 File
3.3.3.5 DFD Level 4
3.3.3.5.1 DFD
Transaction
Data Transfer
) Write == Transfe_r  Baat
— B Ry

Transaction
Data b

Distribute
Controller
21141

Transaction __ trigger
Data o
Transaction
Data

read

~

1 Tick trigger-.

Transfer
filter
2114

Wit _ read .
™2 MetroOnly Calculation

Data Controller

e
Write /" read | Tiek

Transfer b4

Metroonly
Data

Exact
Calculated

3.3.3.5.2 Process Specification

3.3.3.5.2.1 Process 2.1.1.1

2.1.21 trigger”mw

" Data trigger -

Send Command
Bus

Calculation
2.1:23

Send Command
Metro

Calculation
2.1.24

Reference No. 2.1.1.1

Name Distribute Controller
Input read, tick

Output Trigger

Process Description | 4Y AdJYIL L&}

3.3.3.5.2.2 Process 2.1.1.2
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Reference No. 2.1.1.2

Name Bus filter

Input Trigger

Output Write

Process Description | &27] JH F B A 5 YATHES 0] St

3.3.3.5.2.3 Process 2.1.1.3

Reference No. 2.1.1.3
Name Metro filter
Input Trigger
Output Write

Process Description

o] gy 3 Aol 92 UATES oEd) Fehd

3.3.3.5.24 Process 2.1.14

Reference No. 2.1.14

Name Transfer filter
Input Trigger
Output Write

Process Description

S g8 5 w5 g Fepdd

3.3.3.5.2.5 Process 2.1.2.1

Reference No.

2.1.2.1

Name Exact Calculation Controller
Input Bus Only Data, Metro Only Data, Transfer Data, tick
Output Trigger

Process Description

wile €¢ ¥ WS Bt

3.3.3.5.2.6 Process 2.1.2.2

Reference No.

2.1.2.2

Name Transfer Calculation
Input Transfer Data, Trigger
Output Exact Calculated

Process Description

OE]?:_! %}% o2 XKA}S q-

1= O v

3.3.3.5.2.7 Process 2.1.2.3

Reference No.

2.1.2.3

Name Bus Calculation
Input Bus Only Data, Exact Calculated, Trigger
Output Exact Calculated, Send Command

Process Description

2 WA g2 JIZ PArart,

3.3.3.5.2.8 Process 2.1.2.4

| Reference No.

[2.1.2.4
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Name Metro Calculation

Input Metro Only Data, Exact Calculated, Trigger
Output Exact Calculated, Send Command

Process Description | @Y A|s1d &5 YIS AFAtsto

3.3.3.5.3 Data Dictionary

3.3.3.6 State Transition Diagram (Name of Controller) — optional

EXACT CALCULATION STD Distribute Controller
21033

Tick[38]

ftrigger

Tick[2Hf 2= ) Transfer
/ n filter

X|ohE =i

Tick(HAE T TikES £
i 2] e Hjf =)
Jjtrigger ftrigger
Metro Bus

filter filter
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EXACT CALCULATION STD Exact Calculation Controller
(2.1.2.1)

Tick[3E&
zH 2E]
Jtrigger
Transfer
Calculation

Tick[H 2E]
/

Tick[H £ Tick[Bts &
A gim) 2 B
Jtrigger Jtrigger
Metro Bus
calculation calculation

EXACT COLLECTION STD Display Controller

(2.2.1) .

Tick[3 4 §E]
Jtrigger Exact calculation
display

Tick[BEE 2E]
!

3.3.3.7 Overall DFD
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Exact Calculationpep overall |

Write

Bus Only
Daa wrigger

trigger

aact 5
Gilulated

Bus Only
Data

Exact

Transaction
Data
Calculation

WIS Metro Only  read
Data

Send Command

Reader T Distribute .
Interface — Tan i rigger ol
14 . ontroller

Sorted read Transaction 2121 trigger
Data b 4
read T -
trigger ) S/ il : A
g WIS Sransfer trigger Sand Copiand
Data -
Metro

Calculation
4

Wetro Only
Data

e
Coestaed -
Display Command  Ciaates -
pard e,
Exact.
Caleulation
Display Display
& =
Controlier il e
221
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