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1.3 Definition, acronyms, and abbreviations
® HW: Hardware
® SW: Software

® PTS: Public Transportation System

14 Reference
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1.5 Overview
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2 Overall Description
2.1 Product Perspective
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2.3 User characteristics
o ABAE LIS &K Al FIEES Ej1 BhCh

® Ar8XAh= SHAF Al ZIEE Bl & & A1 O k= ULk
24  Constraints & assumptions
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® HAet X|5HEOl 7|Z2&+& 1050 RO|Ct.
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3 Structured Analysis
3.1 System Context Diagram
3.1.1 Basic System Context Diagram

Basic Context Diagram

Card-info Writer

Card-info
Reader
Display
Sound
Terminal-info
Reader
Server
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3.1.2 Event List

System Context Diagram
Event List

Input / Output | Description
Events

Cadinfolnput A2k 9o} FH=0 MO Uk, be HEfO H2E Yo
et

Terminal-Infolnput  Z{a{0f T£& QI CH2ty| RFK|Q| 1S ME (Y, A, X|51E)
£ gloj2ct
Card-InfoOutput @ = ZajJ} BLt 5|o| MEE Ft=2 MEBIC)

Display Output  Ef1 0| ZIHE SHBHO| BHAHZCH
SundOutpst B 30| AIHE A2|z YEC
Charge History  320] Z{ZL% 7|28 BAUMHZ HasTH

Transfer

3.1.3 The System Context Diagram

System Context Diagram

Card-info Writer

Card-Info
H Output
Card-info Card-Info P
Reader Input
Display
Solind Sound
) Qutput
Terminal-info I:;T,: rsi-lrife Charge History"
Reader Transfer
Server
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3.2 Data Flow Diagram

3.2.1 DFD level 0

3.2.1.1 DFD
DFD Level O - PTS
Card-info Writer
Card-Info
Card-info Card-Info
Reader Input
Display
PTS
Control
/ Sound
Terminal-wifo Terminal-Info
Reader Input Transfer
P Server
ETICk
Digital Clock

3.2.1.2 Process Specification

3.2.1.2.1 Process O

Reference No. 0

Name PTS Control 0

Input Card-Info Input, Terminal-Info Input

Output Card-Info Output, Result data, Sound data, Charge History

Transfer

Process Description | Public Transport System 2| 20| 2 CHEZ W EA|AHS &

rin

42 XN2|st= Main Control O|C}.
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3.2.1.3 Data Dictionary

DFD Level O - PTS
Data Dictionary

Description Format / Type

Card-Infolnput A2} & 2/3ll 7EE0 MEE O U=, txt HE{O| BEHE & jnt, Boolean, char(]

oj2ctH
Terminal-Info  A2{0f| ZX Ol EH2T| AHA|O] 17 FE(FH, A, X[3t jnt, Boolean, char]]
Input H)E Yot
Card-Info DE Aefjrt 2 o] HEE 7tE2 Mot int, Boolean, char]]
Output
Display Data B0 2ol ATtE 2tH ZEHAIAZFC Strucutre
Sound Data Pass or Deny Boolean
Charge History  dt29| A2l 7|52 FLMH 2 TS otct int, char(]
Transfer

3.2.2 DFD Level 1

3.2.2.1 DFD
DFD Level 1- PTS
Card-Info
Output
Card-Info
Inpm—. —— Card-info
Data
Data
Input
Manager
Terminal-Info 2
Input Terminal-
info Data

Transfer

3.2.2.2 Process Specification
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3.2.2.2.1 Process 1

Reference No.

1

Name PTS Control 1
Input Card-Info data, Terminal-Info data, Tick
Output Card-Info Output, Result Output, Sound Output, Charge

History Transfer

Process Description

HOH ME20A CIOHE &8 &2  HES M2E

Sl 285 si=Ch

3.2.2.2.2 Process 2

Reference No.

2

Name Data Input Manager
Input Card-Info Input, Terminal-Info Input
Output Card-Info data, Terminal-Info data

Process Description

Card @} Terminal 2E2E B2 txt I}UES Type HE LIEA
MNE0| ME SO
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3.2.2.3 Data Dictionary

DFD Level 1- PTS
Data Dictionary

Format / Type

Card-Info Data Card-Info ReaderE E3j| 80t=9Ql, txt It  Data Store
25 Data Manager0j| 0|3} 5 typeo 2 L
250 nEIE FEES Aoz
RS o

Terminal-Info Data  Terminal-Info ReaderS £3f 2H0t=Ql, txt Data Store
1} S Data Manager0f| |3l 2 type2 2
EoHOHEY| 18 BE(Y, nE +HE
FAxoz MESH: B4

3.2.3 DFD Level 2
3.2.3.1 DFD

DFD Level 2 - PTS

Card-Info (5: a%p_?; fgf
Input Card-Info txt Data T
Data
2 types of
Terminal-Info Terminal-
Input Terminal-Info txt Info Data -
info Data
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DFD Level 2 - PTS

Card-Info
Write

:.-"'Tick

Card-Info Write
Command

Transactor
Control
11

Display Output

Command Display

2 types of Sound Output
Terminal- Command
Info Data

Charge
History Data

Write Sound

Charge History
Data Transfer

3.2.3.2 Process Specification

<Input Related Processes>

3.2.3.2.1 Process 2.1

Reference No.

21

Name Card-Info Reader Interface
Input Card-Info Input
Output Card-Info txt

Process Description

Card 2Z2EH 8 FEE =01 txt OIS dretotCt
tetEl txt ME OFYL  Card-Info Data Manager =

rEE

-

=
S EICH

r
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3.2.3.2.2 Process 2.2

Reference No.

2.2

Name Card-Info Data Manager
Input Card-Info txt
Output Card-Info data

( LastTimelnfo, Bus/Metro, In/Out, Money,

TerminallnfoFromCard )

LastTimelnfo (char & BHHQ),

Bus/Metro (boolean & B/ const &% 0|2 Bus=0,
Metro=1),

In/Out (boolean & B~/ const &%= 0|8 In=2, Out=3),

Money (int g =)

Process Description

TerminallnfoFromCard (char & Hj| &)
Card 2EF txt 0} S Qlad e

2 22 F o oo Y25
Type 82 LHEA CHAl HESIEL

o

3.2.3.2.3 Process 3.1

Reference No.

3.1

Name Terminal-Info Reader Interface
Input Terminal-Info Input
Output Terminal-Info txt

Process Description

Terminal E8H 3 JYHEE 20t} txt LU HEStSICE.
Htotzl txt HE Y2 Terminal-Info Data Manager &

FetEct

- = —

[

-4

i
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3.2.3.2.4 Process 3.2

Reference No.

3.2

Name Terminal-Info Data Manager
Input Terminal-Info txt
Output Terminal-Info data

( Bus/Metro, TerminallnfoFromTerminal )

Bus/Metro (boolean & =/ const &% 0|& Bus=0,
Metro=1),

TerminallnfoFromTerminal (char @ H{ &)

Process Description

EFH txt OEs 28 22 F O o

Terminal 2
BESE Type B2 LM CHA| HESHEC}

<Control + Output Related Processes>

3.2.3.2.5 Process 1.1

Reference No.

11

Name Transactor Control
Input Card-info Data, Terminal-info Data, Tick
Output Card-Info Write Command, Display Output Command,

Sound Output Command, Charge History Data Write

Process Description

HOIH ME20AM HIOHE &8 &2 F dsH2(SAL
SHAL, A ME =HEHE, =fEH A5

MHZ StEX| Jaans ELUEC

=LA
g5
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3.2.3.2.6 Process 1.2

Reference No.

1.2

Name Card-Info Writer Interface
Input Card-Info Write Command
Output Card-Info Write

Process Description

32 Card-Info Write Command 0| St= Card-Info £

Ct

Wt o
Ju

rot

3.2.3.2.7 Process 1.3

Reference No.

13

Name Display Interface

Input Display Output Command

Output Display.

Process Description | 23 2r2 Display Output Command 0 Sf= Display £
st

3.2.3.2.8 Process 1.4

Reference No.

14

Name Sound Interface
Input Sound Output Command
Output Sound
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Process Description | @3 22 Sound Output Command 0f Sf= Sound &
=3t}
3.2.3.2.9 Process 1.5
Reference No. 1.5
Server Control
Charge History Data Write
Charge History Data Transfer
Process Description | Charge History Data Write & & g2t MMXZ|E of 2

Charge History Data Transfer & StLC}.

3.2.3.3 Data Dictionary

DFD Level 2 - PTS
Data Dictionary

Format / Type

5 types of Card-Info  Card-Info ReaderE E35f| BtOtSQl, txt if  A|Zt:int

Data 2.5 Data Manager0j| 0|3l 5 type@ 2 71 W E4Ch: Boolean
2507 nE7IE FEE : OfX|2o =2 e  &/51A} : Boolean
ok A2k g+t SK/SERE THY, ObX|  EH - int

goz A8 ¢ HE HEV| R EFY|1EE - char]]

2 types of Terminal- Terminal-Info ReaderS Edff BtOtSQl, txt Tt 7|0| S : char|]
Info Data It S Data Manager0f o|5fi 2 type@ 2 W E4Lt: Boolean
T EHET| XAl 1R FE
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3.2.4 DFD Level 3
3.24.1 DFD

DFD Level 3 - PTS

Card
; — Display
,:"Tick Caéd-tlnfo ............ Sound
Card-info ¥ > =Tty
Data ot . Trigger
Get Card
—— " Transactor Card-Info Data N In Display
Control Trigger 113 Sound
A | I
ST Card-Info
S T T ................. Card
e e ngger = Transfer Display
info Data Charge \ e 14 Sound
—_— History Y
Trigger ..,
“* Deny
Charge 115 =+ Dizplay
History Data Sound

=R

DFD Level 3 - PTS

{Tick
Charge ' """""
Charge History Data Charge
History Data \ Server %
_— i Control
3 151

{é} Server Control : 12 (3&)0}C Charge
History2 2 O O|Ef 2otet Fit M2
M &8l|3== Data Transfer Interface2 H A

=Lt
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3.2.4.2 Process Specification

3.24.2.1 Process 1.1.1

Reference No.

111

Name Transactor Control
Input Card-info Data, Terminal-info Data, Tick
Output Card-info, Trigger

Process Description

Card 2t Terminal ©| Data 22 E Card | &EfE LH}235I0

220] SH= Process & AZA|ZICE

3.2.4.2.2 Process 1.1.2

Reference No. 112

Name Get Off

Input Card-info , Trigger
Output Card, Display, Sound

Process Description

StX} Process 7} SHAHO| S¢= Card HEQF

Display 12|11 Sound 7t &= =IC}

Mgect

3.24.2.3 Process 1.1.3

Reference No.

113

Name

Get In
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Input

Card-info , Trigger

Output

Card, Display, Sound

Process Description

SXt Process 7t AAMELCE SKXHo| Sh=

Display 12|11 Sound 7t & E=IC}

Card ™HEQ}

3.2.4.2.4 Process 1.14

Reference No. 114

Name Transfer

Input Card-info , Trigger
Output Card, Display, Sound

Process Description

StS Process 7t HHMEICEL =50 S=

Display 2|1 I S=zIct

Card ™HEQ}

3.24.2.5 Process 1.1.5

Reference No. 115

Name Deny

Input Trigger
Output Display, Sound
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Process Description | H&5  Process 7t A#E=CH HEO St= Display 2f

Sound 7} ==HEIC}

3.24.2.6 Process 1.5.1

Reference No. 151

Name Server Control

Input Charge History Data

Output Charge History Data List, Trigger

Process Description HO|E XNEAAZEEREH JSIEG &) O 25 BFE7|e

JdoH=
o=

HA/X|OHE Mz Fehetth d2a FO{E 2o mhet
MAbg 5t0] Data Transfer Interface 2 ZHZiLHY 7|2

Data & List o WEjZ T&otCh £o ME S{7IHES

3.24.2.7 Process 1.5.2

Reference No. 1.5.2

Name Data Transfer Interface

Input Charge History Data List, Trigger
Output Charge History Data txt

Process Description | Server Control 25 E Charge History Data List & €=
HFot SHEX| AU E txt LS| HAIOZ IS0

SUAMHZE EH2E HEDICL
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3.2.4.3 Data Dictionary

DFD Level 3 - PTS
Data Dictionary

Format / Type

Charge History Data Transactor Control0jj A 3% 02 #2§& Data Store
Otxl 2, A2l L§Y 7| £ & Charge History
Data0Of| X{ZotA| ElCh 7|52 Listet 22
A2 20| FEfof £atotct

3.2.5 DFD Level 4

State Transition Diagrams

DFD Level 4 - PTS

State Transition Diagram for Transactor Controller

[(C_M>=T_M) &8&
T_T-C_T) >15 &&I0
/ Trigger Get In]

[ (C_M>=T_TM) && (T_T-

C_T) <=15 &&lo /
Trigger Transfer] TRANSFER

[tI0/
Trigger Get
Off]

TRANS-
CHECK

[ (C_M<T_M) || (C_M<T_TM)
/ Trigger Deny ]

CT:7tE7t OX|%o = EfO3H A2
CM:FtE Tty

DENY TT SR U A AIZ

TM: S| 2|2 2F

TTM: ©H27| 35 A1 7lsea

10 : £5FAt HEf (true : SA}, false : SHA
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DFD Level 4 - PTS

State Transition Diagram for Server Controller

[ Charge History Data List !=
NULL && Timer == 0/
Trigger Data Transfer ]

TIME-CHECK

¢ =GR B QUL E A Timen)
L 0x2 AHENOoz %73 €t 7bY
iC}

3.2.6 Overall DFD

DFD Overall

Card-Info Output

Card-info
Data

Card-Info Input Card-Info txt
5 types of Card-

nfo Data

Display Output

Card-info

Data
H
Termma\.mfo/
Data

Terminal-Info Inpy Terminal-Info ty

2 type:
Terminal-Info Data

Sound Output

Charge
History

Charge
History Data

Charge History List

Server

_ el % Charge History txt

o Trigger Charge History txt —

Team 7



