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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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1.5 Overview

2 Overall Description
2.1 Product Perspective
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2.2  Product functions
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User characteristics
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Constraints
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Structured Analysis

31

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 W EILE TagsS 7rA|sict.
Display o] 88 g /FtM/AHE HoEY.
Reader Write 97 AgqUge 7S5t
Card Write o] & AH & ABE 7|=3t},
Send 2 AaFo R dd Ay S ASsitt

3.1.3 Data Flow Diagram

3.1.3.1 DFD level O
3.1.3.1.1DFD
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Vision

Transactional
information

Card Detecting
Sensor

Detecting
Sensor
Input

| T 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
3.1.3.21DFD

Display Vision

Transactional
Main information

Controller
2

Reader&

Parser 2 Card info

Detecting save
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

ver 2.0

Reference No. 1

Name Reader&Parser

Input Detecting Sensor Input
Output Card info

Process Description

Jte jug golotd ARE wAsto] Card infox AR

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

Process Description

Card info2 Wotd Site=g AXlstel atdol
Q] olguel, FleA RS NAtstL, Wds| o]&

HAIAE o] H it

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 infoZE 71A-2t}. Data structure

3.1.3.3 DFD Level 2
3.1.3.3.1DFD

Reading
Card
Interface
Detecting 1.1
Sensor Input

| Card info —ERGEEE s

save
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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]
d7] olgUd A ¥R, R A YR E

AE 932 ottt

o 1Y

3]
=]

o
A A

1 o

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 | 7WE=E dhopr 7= HE X AFSHC}

3.1.3.3.2.7 Process 2.5

Reference No. 2.5

Name Send Interface

Input Send Command

Output Reader file

Process Description | Z{WHES WropM AA|ARO] TE7] o] S-S FFert).

3.1.3.3.3 Data Dictionary

Input/Output Event Description Format

pass ZEEHo]H Data structure
Display Command St &9 99 -

Reader Write Command | @&7] o] 8 A B -

Card Write Command 7t JAE A Y -

Send Command PR AEO] ML T -

3.1.3.4 DFD Level 3

3.1.341DFD
Latd info Display Command
Trigger -
ggl 1 Card info
v Display Command
Calculate A
Card info _- Controller — Reader Write Command

—>

2.4:14 Trigger

Card Write Command
S — -

Trigger

Tick

Display Command

e —

Transfer Reader Write Command
e Fee —
Card info 2114 Card Write Command

e 5

Tick - Send Trigger
= Controller

2.1.21 Send Command

- T1 Team -
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Display
Lack -
Display
222
Trigger” =
gg_ : Card info
Display Command \)7
a —4;' Display )
[N Controller ﬂ -
2.2.1 Trigger
: Trigger
Tick | k
Time Display
Display _ R s
224
Tick - Reader
Reader Write Command . Write
- D S Reader Write

2.3:1

Trigger | Card info -

Initializa
tion
233

Card Write Command Card

= Write
Controller
241

Card Write

Writer ——— >
242

3.1.3.4.2 Process Specification
3.1.34.2.1 Process 2.1.1.1

Reference No. 2.1.1.1
Name Calculate Controller
Input Card info, tick
Output Trigger
o Card infoE 4rotx] A Hof| mat Lack Money, Standard
Process Description .
Fee, Transfer Fee9] TriggerES WU &L},

3.1.34.2.2 Process 2.1.1.2

- T1 Team -
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Reference No. 2.1.1.2

Name Lack Money

Input Trigger, Card info
Output Display Command

Process Description

Card info & &4 Q20| QA A2 Triggers wo} AL&=
HE gA|X]E2 £3st= HWEE Display Command® &

Wict,

3.1.3.4.2.3 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 & #5o0] ofd 742 Triggers 4o} &§503<
AL £ gHS &3st= Display Commands HuUil, ©
7] o] HE A ASH= Reader Write CommandZ ¥
ot O8]y FIEAYEE XASH= Card Write CommandE
B

3.1.34.24 Process 2.1.14

Reference No.

2.1.14

Name Transfer Fee
Input Trigger, Card info

Display Command, Reader Write Command, Card
Output

Write Command

Process Description

Card info & €5Y 4% Triggerg Wol 5832

At & 3tHE E™ol= Display Commands ®¥4Ulil, ©Y
< Reader Write CommandES HW
1 IEMNHEE AASH= Card Write CommandE

3.1.34.25 Process 2121

Reference No. 2.1.2.1

Name Send Controller

Input tick

Output Trigger

Process Description | 32 #7]9] tickg ®¥o} Send Fileo]| Triggers BUW&Ch

3.1.34.26 Process 2.1.2.2

Reference No. 2.1.2.2
Name Send File
Input Reader file, Trigger

- T1 Team -
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Output

Send Command

Process Description

Trigger@t Reader fileS grotA]l Reader fileg $IA|AHE
of U= AHWES B,

3.1.34.2.7 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} ticka Wopx] afH AJEj
2 £3A|7|= Triggers HWch

3.1.3.4.2.8 Process 2.2.2

Reference No. 2.2.2

Name Lack Display

Input Trigger

Output Display

Process Description | Triggerg WotA fh= 25 HAIX| S 2tHo| &35t

3.1.34.29 Process 2.2.3

Reference No. 2.2.3

Name Card Display

Input Trigger

Output Display

Process Description | Trigger& ®rotx] £XtQ g1 AH=g 3tHo| &3t

3.1.3.4.2.10 Process 2.24

Reference No. 2.2.4

Name Time Display

Input Trigger

Output Display

Process Description | TriggerE Wotx] A|ZHE 3tHo| &= sttt

3.1.3.4.2.11 Process 2.3.1

Reference No.

2.3.1

Name Reader Write Controller
Input Reader Write Command, tick
Output Trigger
Reader Write CommandES 4o} Reader Writer o
Process Description | TriggerS XYWttt tickS WS A]ol= Initializationo]

Triggerg B4 @U7]E £7]3F A71g.

3.1.3.4.2.12 Process 2.3.2

- T1 Team -
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Reference No.

2.3.2

Name Reader Writer
Input Card info, Trigger
Output Reader Write

Process Description

Triggerg o} @7]o] 7t=

o
b
i
)
ota)
%
)

3.1.3.4.2.13 Process 2.3.3

Reference No. 2.3.3

Name Reader Writer
Input Trigger
Output -

Process Description

Guy] Jus 718t AR

3.1.3.4.2.14 Process 2.4.1

Reference No. 2.4.1

Name Card Write Controller
Input Card Write Command
Output Trigger

Process Description

Card Write Command& o} Card Writer of TriggerS

RN

3.1.3.4.2.15 Process 2.4.2

Reference No. 2.4.2

Name Card Writer
Input Trigger
Output Card Writer

Process Description

Triggers WotN 7tERE S 7HE0] Attt

3.1.3.4.3 Data Dictionary
3.1.3.5 DFD Level 4
3.1.351DFD

- T1 Team -
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Card info

Display Command
~N
: —
Card info

Display Command

. k Standard —>
Trlgger ™~ Reader Write Command

. Fee
in
Card info 24132 i ke CAI.

Calculate

— Standard 4 Card info
Card info — 0 Gl —

Fee

N
Controller M Display Cclmrnan:i

2.1.1.1 1 n Standard —
2.1.1.341 . LG Fee Reader Write Command
Trigger -~ o —

24133 Card Write Command

Display Command
—>

, R .
Transfer Trigger Transfer

Fee Fee Reader Write Command
: : —
- Controller LN Card Virite Command
Card info 2.1.1.41 —_— 21142 —
- S Card info

=~
™, Dizplay Command
—>

Trl'gger'.\ T”ggér T3 Tr:::r;fer Reader Write Command
cardinto .'-‘ : . out < ard WritaCommand_>
r\\'a ransfer 21143 =
y Non- I
calculate 7%':‘5}] Um"l.nf
Reader Write Command
—
Card Write Command _
command
3.1.3.5.2 Process Specification
3.1.3.5.2.1 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 wWolAl EE2LAYWIF In 4 HL
Process Description | Standard Fee in ©2 TriggerS Y Ui, Out €4 7%
Standard Fee out ©2 TriggerS HWic}

3.1.3.5.2.2 Process 2.1.1.3.2

Reference No. 2.1.1.3.2
Name Standard Fee in
Input Trigger, Card info

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

Trigger ¢t Card infog Wolx ©37|28FS Fusto
Card info9o]] XAArsta, 3tHS &3 st= Display Command

Process Description

- T1 Team -
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S Hyx, ©E7] ol8AFEE AAst= Reader Write
Command& XYWt} T12]11 7IEXREE XAsH= Card
Write CommandS HWic}.

3.1.3.5.2.3 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 ¢t Card infog 'WotA| stALR&(0¥)s Fatshd
Card infoo]] A#Arstal, st
£ Hy, o] ol&
Command& HWt}
Write CommandS HWic},

A A5H= Reader Write

(o]
1V FtEREE AMAshs Card

3.1.35.24 Process 2.1.14.1

Reference No.

2.1.1.4.1

Name Transfer Fee Controller
Input Trigger, Card info
Output Trigger

Process Description

Trigger o} Card infoE WotA &454Y7F In € HAL
Transfer Fee in 9= Triggerg EUi, Out & H¢
Transfer Fee out ©2 TriggerS YW}

o] AAF 7]20] 9 72 Transfer Non-calculate Fee 2

Triggerg YWt}

3.1.3.5.2.5 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

X
0
>

gsade Tl

Trigger 9t Card infoS wtof -

Card infoo] A#Asty, stH-E &25t= Display Command
S B4, O] o8BS AAYSh= Reader Write
CommandS XWct 28]31 7= HEE XASH= Card

Write CommandS HWc}.

3.1.3.5.26 Process 2.1.14.3

Reference No.

2.1.1.4.3

Name

Transfer Fee out

- T1 Team -




ver 2.0

Input

Trigger, Card info, tick?

Output

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

Process Description

Trigger 9t Card infol tickS ®rotAl &SRR 7IR Z&
Futsto] Card infoof] A7fstil, stH-E &5t Display
CommandS HU1, @7] o]8AXYHE XA5t= Reader

Write CommandS HWr}. J2]11 7iEX
Card Write CommandES Y}

i

g Agste

3.1.3.5.2.7 Process 2.1.144

Reference No.

2.1.14.4

Name Transfer Non-calculate Fee
Input Trigger, Card info

Card info, Display Command, Reader Write Command,
Output

Card Write Command

Process Description

Trigger ¢ Card infog ¥opA] 0] 4t &5 Q52 His
ol Card infoo] A#sta, 3SHH

CommandZS HUI1, ©d7] o]8&A
Write Command& ®¥WJt};. IJ2lv 7IERHEE XA st=
Card Write Command& &}

3.1.3.5.3 Data Dictionary

3.1.3.54State Transition Diagram (Name of Controller) — optional

- T1 Team -
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BUS STD Calculate Controller

(2 i 1) Tick[A 41 2H=] Tick[ AL 2 =]
re— /Display command (Display command
Write command Write command

Wait Wait

Tick[?| &]

Arigger standard fee in Ticki7|£]
Jtrigger standard fee out

Tick S AR U E L] Tick SR LA S ]

. Tick[EH)
TickI=HE] TickiO| &4 Tick K| 3 = <l TRE O f‘tﬂgQE"D
oy frigger Transfer /Display Tick[ T A EH Ll
MNon-calculate fee in /ftrigger NoMoney

out

Tick{A L2 =]
/Dizplay command
Write command

Wait

Tick[ A t2h=] Tick[H &2 =) Tick[A 42 =] Tick[ AL 2E]
/Display command /Display command /Display command ,J'D\_splay command
Write command Write command Write command Write command
Wait Wait Wait Wait

BUS STD Display Controller
(221)

Tick[FFEYE]
fdisable Time display

Tickf ]

Tick[T¥EEA HMEI
Jfirigger lack display

Jtrigger card display

Cama Tick[EH =]
Jenable Time display Jeiabie T dispi

BUS STD Reader Write Controller
310

TickiPEE Y3

Tick[Z=7 |5t 2= /Trigger Reader Writer

SWalt
initialization
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BUS STD Card Write Controller
(24.1)

Tick[FrE DY
M7=

SWait

3.1.3.6 Overall DFD

Bus DFD Overall

Card info

-
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TickFIHEYH])

/trigger

Card Writer

Card info |

Trigger .-
G info Trig

Reading

Trigger

Send Command
~Trigder
Trigger

Tick . Send Trigger
Iy Controller
1

Send

file

3.2 Metro Reader System

3.2.1 System Context Diagram
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X
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241
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System

Display
Controller
221

Reader
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Controller
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Initializa
tion
233

Card Write



ver 2.0

Display

Reader

Write Transactional

information
Card Detecting

Sensor )
Detecting

Sensor

Input
Collection
System
3.2.2 Event List
Input/Output Event Description
Detecting Sensor Input WE7IE Tags 7HA|stct,
Display ol 88 2/ H/AZke HoEeh
Reader Write gr|E AL 7|25t}
Card Write olgRT At & AEs s|=sict
Send A AAgo A A A

3.2.3 Data Flow Diagram
3.2.3.1 DFD level 0
3.23.1.1DFD

Display

Reader
Metro Write Transactional

Card Detecting Reader information

e Detecting System
Sensor 0
Input

M

| Tick

Digital Clock

Collection

System
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3.2.3.1.2 Process Specification

3.2.3.1.2.1 Process 0

2.0

Reference No.

0

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

Process Description

WA D] AJARQ] gl T2 AA

3.2.3.1.3 Data Dictionary

Input/Output Event | Description Format

Detecting Sensor Lo
WEIIE TagEs 7HX] True/False, Periodic

Input

Display stHE=E Ay Data structure

Reader Write gy dd AZiyd A8 File

Card Write HA o] 8AH Data structure

Send gy dAdAYSE HE File

3.23.2 DFD Level 1
3.23.21DFD

Reader&
Parser

Detecting
Sensor Input

Vision

Display

Transactional
Main information
Controller
2

- Card info

Card

| 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

7t AE S AN FEE F435t9 Card info2 AH

st

=]

3.2.3.2.2.2 Process 2

Reference No. 2
Name Main Controller
Input Card info, tick

- T1 Team -
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Output

Display, Reader Write, Card Write, Send

Process Description

Card infoZ Wolx| Raa=g AMste] sigio] et
oe] olgue, JlERE AASIL, @] olgUyde
SAIA 280 Bt

3.2.3.2.3 Data Dictionary

Input/Output Event Description Format

Save AEdya s 71E golg A& Data structure
Card info Y g2 s 71 golg Data structure
Read Card infoS 71A2Ct. Data structure

3.2.3.3 DFD Level 2
3.23.3.1DFD

Reading
Card
Interface

Detecting 1.1

Sensor Input

3.2.3.3.2 Process Specific

Display
Interface
22

/ Display
//
\.5\(:0 /
QL /
2§/
&/
/ Reader
Write | e
Interface Reader
23 Write
|~ Card info - ERNGETCE
save
Card
Write 5
Interface Card
24 Write

Send
Interface

25 Send

ation

3.2.3.3.2.1 Process 1.1

Reference No.

1.1

Name Reading Card Interface

Input Detecting Sensor Input

Output pass

Process Description | 7JES QlojotA BA7|2 UASRC]

- T1 Team -




3.2.3.3.2.2 Process 1.2
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Reference No. 1.2

Name Parser
Input pass
Output Card info

Process Description

passE $opx] EA5t9 Card info= FHEol&ET

3.2.3.3.2.3 Process 2.1

Reference No.

2.1

A2 9ye

Name Main Controller
Input Card info, tick

Display Command, Reader Command, Card Write
Output

Command, Send Command

Card infog ®oiA RutQo3 Al4tsta, ot &3 93,
Process Description | @&7] o] 8Ud XA W3, 7teAdE AqXF HY LZAR|AH

3.2.3.3.24 Process 2.2

Reference No.

2.2

Name Display Interface
Input Display Command
Output Card info

Process Description

AWES oA st

re
fujo
i
i)
2
)

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 ol de] o[ gUAS AL,

3.2.3.3.2.6 Process 24

Reference No.

2.4

Name Card Write Interface
Input Card Write Command
Output Card info

Process Description

HAUMES WopA 7IEFE S XAfettt.

3.2.3.3.2.7 Process 2.5

- T1 Team -
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Reference No. 2.5

Name Send Interface

Input Send Command

Output Reader file

Process Description | 7AW EE Qhopx fAJA| AR @E7] o] @Y A5 Agstt).

3.2.3.3.3 Data Dictionary

Input/Output Event Description Format

pass ZEEdolH Data structure
Display Command ot 29 93 -

Reader Write Command | @&7] o] 8 A B -

Card Write Command 7tE JE /Y 9 -

Send Command PRAAAH] AE Y -

3.2.3.4 DFD Level 3

3.234.1DFD
Gatil info Display Command
N R
Trigger” o —
gg Card info

v Display Command
- Calculate =
Card info - e LIl Reader Write Command

2111 —s
Trigger Card Write CommanL

Trigger

Tick Display Command

= =
Transfer Reader Write Command
Fee Y
Card info 2114 Card Write Command

Tick - Send Trigger
s Controller

2124 Send Command

- T1 Team -



Display
B
Trigger —_—
9 Card info
Display Command ' j
. - Card Displa
Cardinfo . @il Display play .

221 Trigger 223

3 " Trigger
Tick | ?

Time Display
Display 5
224
Tick - Reader
Reader Write Command . Write
- Contlo\ler b S, Reader Write
231 3
Initializa
tion
2.3.3
Card Write Command
_— —— Card i Card Write
e Write d i
Controller —>

241

3.2.3.4.2 Process Specification
3.234.21 Process 2.1.1.1

ver 2.0

Reference No. 2.1.1.1
Name Calculate Controller
Input Card info, tick
Output Trigger
o Card infoS 4rotr AHof w2t Lack Money, Standard
Process Description )
Fee, Transfer Feeo] TriggerE BU &},

3.2.34.2.2 Process 2.1.1.2

Reference No. 2.1.1.2

Name Lack Money

Input Trigger, Card info
Output Display Command

il

Card info & E%5230°] ZAIE 7% Triggerg ot zhE

Process Description | 2% HA]X]E £Hst= HWES Display Commandz H

3.2.34.2.3 Process 2.1.1.3

- T1 Team -
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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 & €30] ofd 4% Triggers ol €582
Art & 3tHE &™Hs5h= Display Commandg Hui, ©
7] o] HE A ASH= Reader Write CommandZS YW
ot 22]u FtEAYEE AASH= Card Write Commands
Hyich

3.2.34.24 Process 2.1.14

Reference No.

2.1.1.4

Process Description

Name Transfer Fee
Input Trigger, Card info
Display Command, Reader Write Command, Card Write
Output
Command
Card info & &5Y 4% Triggerg ot 858a= 74t
5 3lHe &£A35}= Display Command& HUj1, ©a7] o]

LA HE AASH= Reader Write CommandsS HWich 2]
1l JtEAEE AASH= Card Write CommandS Y Wit

3.2.34.25 Process 2.1.2.1

Reference No. 2.1.2.1

Name Send Controller
Input tick

Output Trigger

Process Description

B 2719 tickE "o} Send Fileof TriggerS HUW&TCH

3.234.26 Process 2.1.2.2

Reference No. 2.1.2.2

Name Send File

Input Reader file, Trigger
Output Send Command

Process Description

Trigger@t Reader fileS ®rotA]l Reader file2 $AIA|AHE
of Hyj&= AHWES Wl

3.2.3.4.2.7 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 @} tick2 Hro}x] 3} AMER

- T1 Team -
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| & Z2x]7]= Triggers YWich

3.2.34.2.8 Process 2.2.2

Reference No. 2.2.2

Name Lack Display

Input Trigger

Output Display

Process Description | Triggerg ®Wopx| = 25 WAX] S gtHo| &gt
323429 Process 2.2.3

Reference No. 2.2.3

Name Card Display

Input Trigger

Output Display

Process Description | TriggerS ®¥otA]l &XtQZ1t A= 3tHo| &3sich

3.2.3.4.2.10 Process 2.24

Reference No. 2.2.4

Name Time Display
Input Trigger
Output Display

Process Description

>
r\l
fujo
ik
i)
roh
0

for
re
2

Triggers oA

3.2.3.4.2.11 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 | TriggerS HUWch ticke ¥S AJo= Initializationo

Triggerg BU ©@Y7| S £7]8 A|71H.

3.2.3.4.2.12 Process 2.3.2

Reference No.

2.3.2

Name Reader Writer

Input Card info, Trigger

Output Reader Write

Process Description | Trigger& ®ro} @at7|of] 7= Y E X AFstch

3.2.3.4.2.13 Process 2.3.3

Reference No. 2.3.3
Name Reader Writer
Input Trigger

- T1 Team -
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Output -
Process Description | %7 ABE x7|3 A|ZIch.

3.2.3.4.3 Data Dictionary
3.2.3.5 DFD Level 4
3.2.3.51DFD

Card info Display Command

)

—
Card info

Display Command
Standard —>

Fee Reader Write Command

Trigger” i Card Write Command
e Tﬁgger p: 21132 —>
" Card info

=

= Y o = Display Command
SehCC Ml Trigger Standard i

Fee TR Fee Reader Writs Command
—

out
41133

Controller

1.4 3 Card Write Command
2.1.1.3.1 IR o

" Trigger
- Calculate Card info
Cardinfo SRR Addition Display Command
\\ cf £ __\n’.
2111 T al Reader Write Command
s, ITigger : Fee —>

= & out Card Write Command
Card info 21134

Display Command
—

Reader Write Command

Card info

T——— Display Command
Caidiindo. o N  Transfer . _}nd
Reader Write Comma
RV - . Ve F_ee 5
mn
21142

\ T - Display Command
. 5 7 >
Trlgger I. ngger Reader Write Command
) i
——— ) rd Write Command
Card info —

Dizplay Command
—

Reader Writz Command

Card Write Command
—>

3.2.3.5.2 Process Specification
3.23.5.21 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 @} Card infoS WolAl &2 Y7t [n o|al 0] A
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AF 7150l

U, In

%i% 719 Standard Fee in ©2 Trigger2 ¥
o P A A
Triggers HWch Out ol 2FA%
Standard Fee out 02 TriggerS HWCh 28 4AF o]At
Alol= Additional Fee® Triggers ¥ WC}.

E

Non-calculate Feez
ojgk ols A

3.2.3.5.2.2 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

Batafo]

Trigger @} Card infoS 4lotix] ©27|EQF2

Card infoo]] AAsta, st &==5t= Display Command
2 Yy, dyr] ol8AHEE AXAst= Reader Write
CommandS HwWct TJ2]u 7=y EE AASH= Card

Write CommandS YW}

3.2.3.5.2.3 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 9t Card infoS 4rolA]
Card infoo]] A%tstil, 3tH

5 By, @7 73
Command& YWch,
Write CommandES ®Wc},

SRt a g0 F el
+ Display Command
AAsH= Reader Write

A7%st=  Card

3.2.3.5.24 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 @t Card infoE YotA] sSHRIR71QFS Hiubsto

Card infoo]] A#Atsta, 3tH-S E2st= Display Command
S HEUYi, ©@d7] ol8PHE XAst= Reader Write
CommandsS XYW}t J2]1 7l HE AASH=E Card

Write CommandE HWC}

- T1 Team -




ver 2.0

3.2.3.5.2.5 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

Trigger @ Card infos '‘Wobd 0] HateZg

Y tstof

Card infoo]] AAtsta, 3tH-S &23st= Display Command

Process Description | & HUi, YZ7] o]&AXAHE A A= Reader Write
CommandS YWt 2]y 7t HE AASH=E Card
Write CommandS YW},

3.2.3.5.2.6 Process 2.1.14.1

Reference No. 2.1.1.4.1

Name Transfer Fee Controller

Input Trigger, Card info

Output Trigger
Trigger 9t Card infoE wholx &HL&AHEIF In 4 3%
Transfer Fee in ©2 TriggerS YU, Out 4 2%

Process Description

Transfer Fee out 22 TriggerE HWWC}
o] At 7]20] 912 7L Transfer Non-calculate Fee &
Triggers YWt}

3.2.3.5.2.7 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 infog WolA TSRS FHsHA

Card infoo]] AAsta, stHS &=5t= Display Command
S HUa, ©E7] o]8AFHE AZSh= Reader Write
Command& HWch J2]u 7t=EXyEES AAst= Card

Write CommandES HWc},

3.2.3.5.2.8 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 9} Card info2 Yot SF25HalE7tQ 28 Hatst
o Card infoo] A#Astn, 3stHS ZHdst=

olr

Display

o

- T1 Team -
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CommandE HUYi, ©@7] o8N HE AASt= Reader
Write CommandS XYWC}.
Card Write CommandS YW},

3.2.3.5.29 Process 2.1.14.4

Reference No.

2.1.1.4.4

Name Transfer Non-calculate Fee
Input Trigger, Card info

Card info, Display Command, Reader Write Command,
Output

Card Write Command

Process Description

Trigger ¢t Card infog ‘TobA] o] FAF &5 @525 st
o Card infool A7&sta, StHS
CommandE YY1, ©7] o|8AXHE
Write CommandE XYWt} I8
Card Write CommandS HYWic},

3.2.3.5.3 Data Dictionary

3.2.3.54 State Transition Diagram (Name of Controller) — optional

Metro STD Calculate Controller

{2.1.1:7)

Tick{ Al 4 =]
/Display command
Write command

Tick{ A A=)
/Display command
Write command

Tick(A L A=)
/Display command
Write command

Wait
7|8 &%

Tick{?[=]
Jfirigger
Standard fee
in

Tick[EH5]

T

Tick[D| @4
ftrigger non-
calculate fee in

Tick[EHEa
o Bth
Jtrigger transfer
non-calculate
Feeify Tick{ Al £ =]

Wait Wait

% 71 st

Standard fee
out

Tick[EA & TR EE]

Tick[ZE7F 23]
Jtrigger
additional fee

Tick[ 2]
Jtrigger
Transfer fee out

Tick[ A 2=

Jtrigger NoMonay

/Display command
Write command

TickiA phge)
/Display command
Write command
Wait

Tick[H 21 =]
/Display command
Write command

Tick[A & =]
/Display command
Write command
Wait Wait

- T1 Team -
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METRO STD Display Controller
(2.2.1)

Tick[PH= &3]
Jdisable Time display

TickH S Ea ALEa

Tick[ZHH =S e
ftrigger card display

Jtrigger lack display o
rkEHYUE]
Jenable Time display

Tiek[E 222
Jenable Time displa

-
=
2= &9

METRO STD Reader Write Controller
(2.3.1)

Tick[7EE 2 &)
Tick[ZE7 |5 #&] /Trigger Reader Writer
JWait
initialization

METRQO STD Card Write Controller
(24.1)

Tick[7tE T Tick[PEE 2 3]
27| A=) Jtrigger
SWait Card Writer

- T1 Team -
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3.2.3.6 Overall DFD
Metro DFD Overall - £

Display '
2523 . Display
N
S
Card info Trigger” ———\.
— \ o9 Cardinfo
y Display-
Display card PN x
; Controller - Disply I Vision
/ L 221 Trigger \GMEEE] .
y ; /
Tigger /
Reading ’ 2 3 S/
: tca"d . | Card info —— NGNS e of . /
Interface - 7
—_— Controller - ; / Displ
Detecting Q] pass save 2111 T ol Pl
Sensor Input Trigger L5
.

Reader

Write

Controller
: Reader Write

. 23 ' Reader Bl Transactional
‘ - Wit - information

| Trigger Card info

Send Command | ———— |

| ~ Trigger
‘ ~Trigger

‘ gger

23

; Card Write
el Tigger (ST
Controller "!y'ﬁ'

241

Tick

Send
g Controller
2121

o (R Send >
J File BN Collection
. 2122 System
Reader

Trigger

3.3 Collection System

3.3.1 System Context Diagram

Collection

Reader System

Bus/Metro
Readers
Data

Input

Calculation
system

3.3.2 Event List

Input/Output Event Description
Bus/Metro Readers Data
Input

Signal 247 AlSE Reader©oz2 HUCEH
Send AT ARs A AAHOR Bt

7} g 2RE 99 AU Yug W

3.3.3 Data Flow Diagram

- T1 Team -
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3.3.3.1 DFD level 0O
3.3.3.1.1 DFD

Bus
Readers
Data

Input Signal
Bus Reader | 9 ; Reader

Collection
System
0

Metro
Readers
Data

Input

2 . &“a,,x -
- R
Digital Clock

3.3.3.1.2 Process Specification
3.3.3.1.2.1 Process 0

Reference No. 0
Name Collection System
I ; Bus Readers Data Input, Metro Readers Data Input,
npu
P tick

Output Signal, Send

o Ha 9 RS ©EY] AUE wold gEvld pAwe Al
Process Description | _

25 YUy, FAA| A" SAPE S BT

3.3.3.1.3 Data Dictionary

Input/Output Event Description Format

Bus Readers Data Input Bus @279 dd AHofjuyd Au File, periodic
Metro Readers Data Input | Metro @&7]59] dd AHsfjyd AH File, periodic
Signal 2R 8 Al -

Send A AU AN Y File

3.3.3.2 DFD Level 1
3.3.3.2.1 DFD

- T1 Team -
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Bus

Readers

Data .
Signal

\‘\
o

Metro Reader ———— Main
Readers Interface > Data Controller
Data 1

save
Input

Metro Reader g

o

. -\"“"\-‘\. Calculation

Digital Clock

3.3.3.2.2 Process Specification

3.3.3.2.2.1 Process 1

Reference No.

1

Name Reader Interface
Input Bus Readers Data Input, Metro Readers Data Input
Output save
e A gRr] gRE wobd 99 Adude e
Process Description
c}.
3.3.3.2.2.2 Process 2
Reference No. 2
Name Main Controller
Input Transaction Data, tick
Output Signal, Send
M2 9 Alotd ©TY] Jus wotd 99 AdUde e
Process Description
t}.
3.3.3.2.3 Data Dictionary
Input/Output Event | Description Format
Transaction Data A A Y4 File

save

S us wopd 99 AN A%

read

LE ARG S ===

3.3.3.3 DFD Level 2
3.3.3.3.1DFD

- T1 Team -
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g

Metro
Readers
Data
Input 7

Metro Reader il
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Reader
Interface
1.1

Distribute
Controller
2.1

Transaction
Data

sorted
read

__ Distirbuted
~ Data

Send Command

Wait Command

Send
Controller
2.2

Tick |

3.3.3.3.2 Process Specification

3.3.3.3.2.1 Process 1.1

Reference No.

1.1

Name Reader Interface
Input Bus Readers Data Input, Metro Readers Data Input
Output save

Process Description

B2 9 APl 99| Jug WolA Zgad

3.3.3.3.2.2 Process 1.2

Reference No. 1.2
Name Sorting
Input save
Output sorted

Process Description

grotA] Sorting 5}19]

olol
=2 =2
3.3.3.3.2.3 Process 2.1
Reference No. 2.1
Name Distribute Controller
Input read, tick
Output Send Command, Distribute Data

Process Description

Ad Az B2} Bujste] AAst1, Send Command
= 2o

3.3.3.3.24 Process 2.2

Reference No.

2.2

Name

Send Controller

- T1 Team -
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Input Send Command, tick
Output Signal
b 5 - Send Command®} ticks Wopx A ARICZ AU A
rocess Description
PR Lepgele mdick gwo] AR EE wr
3.3.3.3.3 Data Dictionary
Input/Output Event Description Format
Sorted Y7 EE Sorting 5t 94U AU S T=th. | File
Send Command BAAARIc® AY AU AES BFTH. -
Wait Command 972 AKX Al7]= CommandE WWHCH -
Distribute Data A & Red Y A U File
3.3.34 DFD Level 3
3.3.34.1DFD
Transaction
Data ~
Bus T 4 Write
Readers trigger = 7>W
Data Data

Metro
Readers
Data
Input

y
Metro Reader o

- Transaction >
Data =
Distribute
Controller
211,

Reader
Interface
G

| Transaction

Data
Transaction
Data o,

Sorted read

trigger™.,, Transfer
filter

214

Send
Command

Wait Command

Write Metro Only
" Data

Send
Controller
2:2:0

Tick — tigger

. Metro Only
", Data

trigger | trigger

Metro
Data
Sender
223

Transfer
Data

f Transter
Data
Sender
224

- T1 Team -
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3.3.3.4.2 Process Specificatio
3.3.34.21 Process 2.1.1

ver 2.0

n

Reference No. 2.1.1
Name Distribute Controller
Input read, tick
Output trigger
dd AHAUHG S 8L aF, AstE 85, &5 8522 Y
Process Description ot

3.3.3.4.2.2 Process 2.1.2

Reference No. 2.1.2

Name Bus filter

Input Transaction Data, Trigger

Output Write

Process Description | 9449 Azijyd & vjA @20t At

3.3.34.2.3 Process 2.1.3

Reference No.

2.1.3

Name Metro filter
Input Transaction Data, Trigger
Output Write

Process Description

=
S

2 AAHS & At 2w 22l

3.3.34.24 Process 2.14

Reference No.

2.1.4

Name Transfer filter
Input Transaction Data, Trigger
Output Write

Process Description

2
o

LY AAUY & T 2= 22

A

3.3.34.25 Process 2.2.1

Reference No.

2.2.1

Name Send Controller
Input Send Command, tick
Output Signal, Trigger

Process Description

A A 2Elo] WA 92 AR, ASA a2 AR, 85 .2
Rue wur,

3.3.34.2.6 Process 2.2.2

Reference No. 2.2.2

Name Bus Data Sender

Input Bus Only Data, Trigger
Output Send
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] Process Description \ AL A| Ao HAQ S AHE HWC]H

3.3.34.2.7 Process

2.2.3

Reference No.

2.2.3

Name Metro Data Sender
Input Metro Only Data, Trigger
Output Send

Process Description

BAF AlA”o| At e FES Bt

3.3.34.2.8 Process 2.24
Reference No. 2.2.4
Name Transfer Data Sender
Input Transfer Data, Trigger
Output Send

Process Description

BAF Al AFO] fe8e JEES EWch

3.3.3.4.3 Data Dictionary

Input/Output Event | Description Format
Write o ~AF -

Bus Only Data HATE &5 o A2 Yo File
Metro Only Data RSP T EFAst Ao A Yo File
Transfer Data AdAd AHAIgYd = 27| = File

3.3.3.5 State Transition Diagram (Name of Controller) — optional

COLLECTION STD
(21.1)

Distribute Controller

Tick[=Hi2t=]
/Ssend Command
Wait

- T1 Team -
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COLLECTION STD Send Controller
(2.2.1)

Tick[H &2 =] Tick[ZEi 2= T

SWait Command

3.3.3.6 Overall DFD

Collection pep overall

Transaction
Data

- Write
Readers o —
Data ; o
Bus Reader w
“Transaction
Data
¢ Tanaton Distribute o
Metro Pear«?er Transaction Controll trigger Write Metro Only
Readers Interface = T o’rj e y i
Data H save Sorted read 2l Transaction
Input f o
Metro Reader trigger . W e
Send filter — Transfer
Command 214 Data
"

Send Bus Only
Tick > SMEII I tigger D22

9211 \

Bus
Data
Sender
222

2.2.2

Metro Only
‘ . Data
trigger ‘1‘ trigger .

‘wnd

' BN Calculation
Metro — system

\

Data e
Sender
Transfer 223
Data

Transfer
Data
Sender
224
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34 Exact Calculation System

3.4.1 System Context Diagram

Exact
Calculation
System

Collected
Data Input

3.4.2Event List

Input/Output Event Description

Display Ha ZaE S8t

. KAl Sz = ofai=r
Signal g4t 242 E ReaderOf| Al Y2{ECt
Send ZL Z|AH0| EHt HEE HEDCH

3.4.3 Data Flow Diagram
34.3.1 DFD
343.1.1DFD Level O

Display ?

Exact
Calculation
System

Collected 0
Data Input

Reader Reader

S
' Tick
Digital Clock

Process Specification

3.4.3.1.1.1 Process 0

Reference No. 0

Name Exact Calculation System

Input Collected Data Input

Output Display Signal Send

Process Description | &% A|AElo2HE K& dWre XHWE  Vision, Reader,

- T1 Team -
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\ | Company©] 747} wiict,
3.4.3.1.2 Data Dictionary
Input/Output Event Description Format
AKX A|[AHIO=ZEE Mz _ T
Collected Data Input 52 %EE_E—.—H 05 File, periodic
Display ot HO| LIEFE F4h At AlZh WSt Hib =
Signal YA e EQUCH= A= True / False
Send Zt Az 2 FHo HE File
34.3.2 DFD Level 1
34.3.21DFD

Data Input
Interface
1

_ Collected s
Data
save
read
Collected

Data Input

3.4.3.2.2 Process Specification
343.2.2.1 Process 1

Main
Controller
2

| Tick
Digital Clock

Reference No. 1

Name Data Input Interface

Input Collected Data Input

Output save

Process Description | A, X|5tA 9 5 Q3 AHE Wopx FIsto] XA
34.3.2.2.2 Process 2

Reference No. 2

Name Main Controller

Input read

Output Display Signal Send

Process Description |82 QZ AHE Erffj2 AAStc}

3.4.3.2.3 Data Dictionary

- T1 Team -
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Input/Output Event Description Format
save =8 AZHORE2H +TE Data structure
ool 228 M¥
Collected Data oelE2 Data structure
> AAHoRHH F4H
read ool AZ 27| -
=2—l o 21
3.4.3.3 DFD Level 2
34.3.3.1DFD
Display
Bus
data Input AT read Intezrgace olegi 2
Interface Data Display Command . 1splay
Collected 11 \ ~
DataInput / e
//
Cdll\ected Metro .
save M ;
-G - 3
\ nterface Data
\ 12 21
CoHectet\i\\ S ~_ Send Command
DataInput \\\ - read / { P
\ Transfer / | Tick e
Y data Input iaze_ Transter / / !

Interface

13

3.4.3.3.2 Process Specificatio
34.33.21 Process 1.1

Data Send

Interface
22

n

Reference No.

1.1

Name Bus data Input Interface
Input Collected Data Input
Output save

Process Description

YA 85 FEE oA At

3.4.3.3.2.2 Process 1.2

Reference No.

1.2

Name Metro data Input Interface
Input Collected Data Input
Output save

Process Description

Ael a3 JuE Wolh AR

3.4.3.3.2.3 Process 1.3

Reference No.

1.3

Name Transfer data Input Interface
Input Collected Data Input
Output save

Process Description

S 25 JHE ot A

- T1 Team -




34.3.3.24 Process 2.1

ver 2.0

Reference No. 2.1

Name Main Controller

Input read, tick

Output Display Command, Wait Command, Send Command

Process Description

QF AYE Bz AASE To] Display, Wait, Send
CommandS Y'ACt

3.4.3.3.25 Process 2.2

Reference No.

2.2

Name Display Interface
Input Display Command
Output Display

Process Description

BA 2oE E¥dH

34.3.3.2.6 Process 2.3

Reference No.

2.3

Name Send Interface
Input Send Command
Output Send

Process Description

BAF 2oE 2 sjAte Bl

3.4.3.3.3 Data Dictionary

Input/Output Event

Description

Format

Bus Only Data

HAO Ciet HETH Main
Controller0f| = 7ZIC}.

File, periodic

Metro Only Data

X|stEo| Cyst ”E”f Main
Controllerdi| g7IC}.

File, periodic

Transfer Data

2t50| Cist MEE Main
Controller0] '—"7“3

File, periodic

3.4.3.4 DFD Level 3

34341DFD

- T1 Team -
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Transfer
Data

Transfer
i ; Calculation
trigger Pt 212
Exact =
g Calculated g \
ExaCt Bus Only

Data |

Calculation

Bus
Calculation

trigger 213 Display Command

Send Command
Controller :

211

' Tick

Send Command

trigger '
Metro Display Command‘

Calculation Exact
214 Calculated "~

7
Metro Only
Data

R il Display . [Ex?c:l :
_Galeulated 7 Controller S 3 EDCE;’;[a;" Display
221 trigger 2232

2.0

Tick
3.4.3.4.2 Process Specification
343421 Process 2.1.1
Reference No. 2.1.1
Name Exact Calculation Controller
Input Collected Input data, tick
Output trigger
Process Description | 3% Ot} AARS 48851}

3.434.2.2 Process 2.1.2

Reference No. 2.1.2

Name Transfer Calculation

Input trigger, Trasfer Data

Output Exact Calculated

Process Description | &% QF AHE dlo} & XHAFS AR]sIC)
34.34.2.3 Process 2.1.3

Reference No. 2.1.3

Name Bus Calculation

Input Exact Calculated, Bus Only Data, trigger

Output Send Command, Display Command

Process Description | A Q& AHQ} sh& AN A HE drof A HARS A A|StCt,

343424 Process 2.14

- T1 Team -
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Reference No.

2.1.4

Name Metro Calculation
Input Exact Calculated, Metro Only Data, trigger
Output Send Command, Display Command
. Alstd a7 AHEe g5 A4t AE S ot X|sPE A AA]
Process Description | _
gt
343425 Process 2.2.1
Reference No. 2.2.1
Name Display Controller
Input Display Command, tick
Output trigger
Display CommandS 4gtot Exact Calculation DisplayS 433

Process Description

A7t

3.4.3.4.2.6 Process 2.2.2

Reference No.

2.2.2

Name Exact Calculation Display
Input Exact Calculated, trigger
Output Signal, Display
Process Description | AAF Ayt2 &5t A g2 a2}
3.4.3.4.3 Data Dictionary
Input/Output Event Description Format

Exact Calculated

HA/X|SHE LA D} File, periodic

3.4.3.4.4 State Transition Diagram (Name of Controller) — optional
EXACT CALCULATION STD Exact Calculation Controller

(2.1.1)

7
,/

Tick 4t = ¥ <
/Display Command./ .
send Command/' TICR{EE‘-&
s
‘&\]
B 5
P Sy
= SL="~
XISt gt gs o
\'\. P
N o
e pd
\ 5 g
Tick[H 2 = //” Tick[&ts H
A e . S & 2he]
Jtrigger AL A Jtrigger
Metro H-[— =] |_l- Bus

calculation calculation
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EXACT COLLECTION STD Display Controller

(2.2.1)

Tick[E 8 2=]
/Wait Command

3.4.3.4.5 Overall
Exact Calculationpep oer
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