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1 Introduction

1.1 Purpose
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1.2 Scope
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1.2.2 NISHAtS

1.3 Definition, acronyms, and abbreviations
PTS: Public Transportation System
SW: Software
HW: Hardware
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2 Overall Description
2.1 Product Perspective
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Product functions
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User characteristics
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Assumptions and dependencies
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3 Structured Analysis

3.1

Bus/ Subway Reader
3.1.1 System Context Diagram

Monitor

Tag Sensor Reader

Input Calculating

3.1.2 Event List

Input/Output Event Description

Tag Sensor Input Ws7LETE Ef E[/}=X| K| BT}
Display MEZH, THA/AIZtE EOjELD

Write ANE = W& 7tE FEE FtE0 7| =gttt
Send HA AME 7|55 U A|I2"Ee 2 &St

3.1.3 Data Flow Digaram (DFD)
3.1.3.1 DFD level 0
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3.1.3.1.1 DFD

Monitor

Card
Reader

Control
0

Sensor

Calculating
Tick System

Digital Clock

3.1.3.1.2 Process Specification

Reference No. 0

Name Card Reader Control

Input Tag Sensor Input

Output Display, Write, Send

Process Description | 7| A[ARIQ| QI 2 A|AO|LC}

3.1.3.1.3 Data Dictionary

Input/Output Event | Description Format

Tag Sensor Input | W& 7tE7} TRUE/FALSE, Interrupt
Ei ==X
G X[ oLt

Display A& S, Ar& 3, THol/A|ZH
THel/A S
EoECt

Write ANE = ER A2 +E,
W 7t S/OHAL, Ty Y|
HEE 7tE0| | ME (Data Structure)
7| EStCt

Send AEII1ES Ej2A[ZH =T,
it S/OHAL, THeY TR
INES)=Reg=4 HHE (Data Structure)
&ttt

3.1.3.2 DFD Level 1
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3.1.3.2.2 Process Specification

Reference No. 1

Data Off X Z&$HLCL.

Name Input Card Data

Input Tag Sensor Input

Output Store

Process Description | 7t=7F Ef T2 If "EE 7442t Card

Reference No. 2

Name Analyzing Card Data
Input Read

Output Display, Write, Send

Card Data O|A ZIE

2 718 2718 2

(L

Process Description

of 32& =5t 7Y

gt

3.1.3.2.3 Data Dictionary

Data Name | Description Format

Store 7tEOM EEE 7FMH2LE | Data Structure
Read Card Data Ol A 7t =2 & | Data Structure
Card Data | EfZLE 7tES| 24 & YE | Data Structure

3.1.3.3 DFD Level 2

3.1.3.3.1 DFD
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Monitor

2.2 Display

Detecting Receving ——
Card Card Data B Card 5 Main
Data

Interface Interface Control

1 12 StOre pumee——— Read

Sending
Data
hieae

24

3.1.3.3.2 Process Specification

Reference No. 1.1

Name Detecting Card Interface

Input Tag Sensor Input

Output Pass

Process Description | 7FE7} THEZ|0f Ef E[=ZA QA5t=
ZTZM2A

Reference No. 1.2

Name Receiving Card Data Interface

Input Pass

Output Store

Process Description | 7tE QO 7|& E[O{RUe= Hef EE
olE ZEMA

Reference No. 2.1

Name Main Control

Input Read

Output Display Command, Writing Command,
Sending Command
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Process Description | Card Data & Read Si{A 45t THEHSHA
Che ddd S22 s Z2M2
Reference No. 2.2

Name Monitor Interface
Input Display Command
Output Display

Process Description

Main Control O] E{F+=

ZHE Fc ZEMS

SEE ZHHO

Reference No.

2.3

Name Writing Data Interface
Input Writing Command
Output Write

Process Description

MEl AYHEE FtEgt
T2 NMA

Main Control O] 24
CHY 7|0 XESH=

Reference No.

2.4

Name Sending Data Interface
Input Sending Command
Output Send

Process Description

SHE(3 &) OtC Calculator(g 4t )\|ﬁ'5“)9E
TH 70 MEE AHEEE EUF
ZEMA

3.1.3.3.3 Data Dictionary

Data Name | Description Format

Pass ZIE0M ZBEE 7FM 2L | Data Structure
Display ZUHO 2tEHS ==t

Command | BETtCt,

Wrting 7tEQr THEY|of ALl
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Command | BEE YHslIC}
Sending A A|AEIO| EHET|C
Command | 7|&& EUCH

3.1.3.4 DFD Level
3.1.3.4.1DFD

CardData

Card Data
Read

-

‘CardData

Read

“Card Data.
Read

Monitor

ey INterface
Display Command 22

Calcula

ting
219

Class B Team 3

Display Command

Read
\=

Read

e Riding
M/.: Disable

Writing Command

Display Command

Display Command

Transfer Display Command
Disable
2.1.6

Display Command
Wiriting Command

Display Command
Wiiting Command

“Card Data.

Read

Writing
Data

_
TR A [nterface

2.3

Reader

Reader

Sending
Data

Sending Command Interface

2.4
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3.1.3.4.2 Process Specification

Reference No.

2.1.1

Name Determine Controller
Input Read
Output Trigger

Process Description

7tEo| BEE 2 = AEXS] 7|

Ju
mjo

=4t

Reference No. 2.1.2

Name Riding Enable

Input Trigger, Read

Output Display Command, Writing Command

Process Description

Aut SX0| 1 EHB0| T3 AL

Reference No. 2.1.3

Name Riding Disable

Input Trigger, Read

Output Display Command

Process Description | €8t SXto| ZL Xt FtHo| 2=t
BSO0| =70 8%

Reference No. 214

Name Uncalculated Riding

Input Trigger, Read

Output Display Command, Writing Command

Process Description | O34 30| FOIA= AEHON SXpSh
8%

Reference No. 2.1.5

Name

Transfer Enable

Input

Trigger, Read

Class B Team 3
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Output

Display Command, Writing Command

Process Description

o — o x
a5 2 Skiots 4%

Reference No.

2.1.6

Name Transfer Disnable

Input Trigger, Read

Output Display Command

Process Description | 85 & SAtA|, THAU0| EF310 ESSHA|
Zot= 8%

Reference No. 2.1.7

Name Normal Exit

Input Trigger, Read

Output Display Command, Writing Command

Process Description

UBHE Ol B0l Y

Reference No.

2.1.8

Name After Trans. Exit
Input Trigger, Read
Output Display Command, Writing Command

Process Description

740

st SH B siAtete AL

— O O

Reference No. 2.1.9

Name Calculating

Input Tick

Output Sending Command

Process Description

3 = (S&)0ret B3HElel 7 ES

Argom Mashct

3.1.3.4.3 Data Dictionary

Class B Team 3
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Input/Output Event | Description Format

Save CHIO| FtES| HEE Data Strucuture
7| ZotCt,

Load CHEIO MEE 7|E2 Data Strucuture
=220t

Reset A AlaHIoZ 7B
ME 20| Al2A">HES =73
StCt.

Reader 72| HEI} MY &= Data Strucuture
CHYY] HE NMEA

3.1.3.5 DFD Level 4

3.1.3.5.1 DFD (Bus/Subway)

Card Data
Read

Trigger

Class B Team 3

Display command

Display Command

Display command
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Card Data

: Read
2 -.’.’-"799,

-

Card Data

Read

-
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3.1.3.5.2 DFD (Subway Only)

Display command

Writing Command

Display command

Determine

Display command
Writing Command

Display command

Display command
Writing Command

3.1.3.5.3 Process Specification

Reference No.

2.1.4.1

Name Uncalculated Determine Case
Input Read, Trigger
Output Determine

Process Description

Reference No. 2.14.2

Name After Sub-E

Input Determine

Output Display Command, Writing Command

Process Description

RISt pAF Al EfIZ OFStD BAO| B
s

Reference No.

2143

Class B Team 3
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Name After Sub-D
Input Determine
Output Display Command

Process Description

X[SHE StAt Al EfE 2ot B0

BS0l =7t I

Reference No. 2144

Name After Subus-E

Input Determine

Output Display Command, Writing Command

Process Description

AR HA 2t = SIXEIOE

oHAR|2 ©E0| 7t M

Reference No. 2145

Name After Subus-D
Input Determine
Output Display Command

Process Description

XSHEMAM HA 2ts = SHAEIOE

=
oHAR|Bt ©S0| =7re

—_

Reference No. 2.1.4.6

Name After Busub-E

Input Determine

Output Display Command, Writing Command

Process Description

HA0A X|5HE 2ts = SHAEHE

SHARITE §S0| 7hse W

Reference No. 2147
Name After Busub-D
Input Determine

Class B Team 3
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Output

Display Command

Process Description

HA0AM X|SHE 2ts = SHAE S
=13
=

OrAX|IT ES0| =7t I

—_

Reference No.

2.1.71

Name Normal Determine Case

Input trigger, Read

Output Determine

Process Description | Y8t St Al £t @5 AHASHCt
Reference No. 2.1.7.2

Name Add Fee

Input Determine

Output Display Command, Writing Command

Process Description

2t SHAHAl FteE0] 25 4%

Reference No. 2.1.7.3

Name No Add Fee-N

Input Determine

Output Display Command, Writing Command

Process Description

gt SHAHAl F7tea0| X He 87

Reference No.

2.1.8.1

Name After Trans Determine Case
Input trigger, Read
Output Determine

Process Description

HA0M 28 = otk Al F7t28S
A LhetCt.

Class B Team 3
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Reference No. 2.1.8.2

Name Add Fee One

Input Determine

Output Display Command, Writing Command

Process Description

o FAY KNS I F7teaS Farettt

Reference No. 2.1.8.3

Name Add Fee Two

Input Determine

Output Display Command, Writing Command

Process Description | & @H% Ol X&E If F7teaS
F ookt

Reference No. 2.1.84

Name No Add Fee-T

Input Determine

Output Display Command, Writing Command

Process Description

HAOM 2ts SA 2 F7te 50| gl M

3.1.3.5.4 State Transition Diagram (STD)

Class B Team 3
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3.1.3.5.4.1 STD for Controller 2.1.1

Tick[BUS& FTTR]
/ Trigger “Normal
Exit”

Tick[!IN] Tick[IN]
/Call “Out /Call
State” “IN
SBtRiuNCcAL
Tick[TRANS&&LO=700] TickITRANS&&LO<700] / Trigger
/ Trigger “Transfer Enable”, / Trigger “Transfer Disable” “Uncalculated Riding”

Tick[Un

/ Trigge
Tick[UNC
/ Trigger

Uncalculated
After Busub-D Determine Case

Tick[UNCAL-SB&&LO<700]
/ Trigger er Subus:D”
Tick[UNCAL-5B&&L0=700]
/ Trigger “Aftar Subus-E”

3.1.3.54.3 STD for 2.1.7 & 21.8

Normal After Trans
Determine Case Determine Case

) Tick[STA==0]
Tick[STA==1] Bifcooer

/ Trigger “Add Fee One” . e
Tick[STA=2] Tick[STA<2] HOgE geune No Add Fee-T

/ Trigger “Add Fee” / Trigger "No Add Fee-N"

Add Fee One No Add Fee-T

Tick[STA=2]
/ Trigger
“Add Fee Two"

Add Fee Two

18
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3.1.3.5.44 Data Dictionary

Data Description Format

UNCAL ogst 30| AL ™ Boolean
TRUE

TRANS gks SAb =40| 2SI | Boolean
TRUE

AFTER T xS i s Boolean
SAHO|H TRUE

IN 71 A2 SXE HCHH | Boolean
TRUE

BUS 7t %2 0|8 u&5EH0| | Boolean
HA2HH TRUE

UNCAL-S K|S SHAMA| O 400 Boolean
718 TRUE

UNCAL-SB X|SHE->HA 25 2 Boolean
O] Lto] 42l 82 TRUE

UNCAL-BS HA-SX|SHE st = Boolean
O] g4tol 47l 32 TRUE

LO wEItE Thol INT

STA X|5HH X 2 o|F¢ct INT
8AE =

3.2 Calculator

3.2.1 System Context Diagram

Data Input

3.2.2 Event List

PTS Monitor

Company

Input/Output Event

Description

Data Input

ct

HI|ZRH 7|ES BEL

Class B Team 3
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Display SDLEO Fa ANE =R
Send Zb ZlALOf] FAF ZE WSO
Signal CHZI0 Ho RN E HHC

3.2.3 Data Flow Digram (DFD)
3.2.3.1 DFD Level 0
3.2.3.1.1 DFD

Monitor

Reader Company

Data Input

Reader

Tick

Digital Clock

3.2.3.1.2 Process Specification

Reference No.

0

Name Calculating System
Input Data Input
Output Display, Send, Signal

Process Description

i AIAEO| Q] Z2M A

3.2.3.1.3 Data Dictionary

Input/Output Event Description Format

Data Input THRI|ZRH 78S | Text Ot
2=C

Display SLEO Za ZAE | AL WS
&2t =(int, string, int)

Send 2} glAto gt ZAE | A2, s,
&tk =(int, string, int)

Signal THREoTof Eat tick
gt E HUHC}

Class B Team 3
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3.2.3.2 DFD Level 1
3.2.3.2.1 DFD

Bus Data
Input

Data

R EE———
Sub Data
Input

Ver. T3-2014.PTS.SRA-1.0

Input
Reader

Reader
Data

Reader

Data

Store Read

3.2.3.2.2 Process Specification

Reference No.

1

Name Input Reader Data
Input Bus Data Input, Sub Data Input
Output Store

Process Description

FIE7F Bl S I MEE 7HMQ} Card
Data Off X &$tC,

Reference No. 2

Name Calculate Reader Data
Input Read

Output Display, Send, Signal

Process Description

cHevlol S ES EMel F4

3.2.3.2.3 Data Dictonary (Calculator)

Input/Output Event Description Format

Bus Data Input HA CHET| 2 5 H Text ot
7188 Eelh

Sub Data Input XoHE CHE7|28H | Text IH
7158 Y=Lt

Store 71258 NMEettt Text ot

21
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Read S|

2 Text Ot

3.2.3.3 DFD Level 2
3.2.3.3.1 DFD

BLI'S Datta Card Data
1 Interface
1.3

Sub Data
Input

Reader Data

Read \

Main
Control
2.1

3.2.3.3.2 Process Specification

Receving

Card Data

Interface
1.2

Display
Interface

Sending
Data
Interface
2.3

Signal
Interface
24

Display

Signal

Reference No. 1.1

Name Reader Data Interface

Input Bus Data Input, Sub Data Input
Output Pass

Process Description | H{A2} X[SHHZSH 7|58 20t

| ZICt.

Reference No. 1.2

Name Combine Card Data Interface
Input Pass

Output Store

Class B Team 3
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Process Description

HAob XSHEZRE 2 71852 MM
Mgt

Reference No. 2.1

Name Main Control

Input Read, Tick

Output Display Command, Sending Command,

Signal Command

Process Description

TRV ZRH ¥2 VIS HIELE

= AlSHLt,

Reference No.

2.2

Name Display Interface
Input Display Command
Output Display

Process Description

gut 22 71ES 2LEHO f2CL

Reference No.

2.3

Name Sending Data Interface
Input Sending Command
Output Send

Process Description

g 2t=El 71EE 4 2ME St

— |

Reference No.

24

Name Signal Interface
Input Signal Command
Output Signal
Process Description | ‘G40 &2 LM 2t THUTV|E 28 M E
HHC
3.2.3.3.3 Data Dictionary
Input/Output Event Description Format

Class B Team 3
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£0] M8E= =

Pass Tt 7|9o] 7|&0| Text Lt
HE|H CHS SHAZ
HAELC}

Reader Data Z719] 7|&=0| Text Lt

J® oo
m

Display Command of otHS
Steta HHSHT}
Sending Command 2tz

Signal Command

08 o N X oX N |my Mool rd|ok mo

o
o
O

n

3.2.3.4 DFD Level 3

3.2.3.4.1 DFD

Reader Data

% Tick | Hewd

Busub Data

Busub Data~—__

3.2.3.4.2 Process Specification

Reference No. 2.1.1

Name Classify Case

Input Tick, Read

Output Account, Divide

Process Description | Z&E 7|E& 4 7HX| ZRE 2FHCh

Class B Team 3
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Reference No.

2.1.2

Name Calculator Controller
Input Account
Output Trigger

Process Description

4 AMTISS HSoHEF AlZICh

Reference No.

2.1.3

Name Busub Calculator
Input Trigger, Read
Output Sum

Process Description

b

HA0 A XSHEZ staet 7S ALhetot.

Reference No.

2.14

Name Subus Calculator
Input Trigger, Read
Output Sum

Process Description

X|SHEOA HAR a&3H HRE A ASICH

—_ O —

Reference No.

215

Name Bus Calculator
Input Trigger, Read
Output Sum

Process Description

AT O] 8ot BRE A LetCt

— —

Reference No.

2.1.6

Name Subway Calculator
Input Trigger, Read
Output Sum

Process Description

X|epEEE 0|8 S HSE Mttt

—_ — -

Class B Team 3
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Reference No. 2.1.7

Name Final Calculator

Input Sum

Output Display Command, Sending Command,

Signal Command

Process Description | G4tEl FHES ol 2tHO| =210 DAL
H&5tn =5 HHCE
3.2.3.4.3 Data Dictionary
Input/Output Event Description Format
Divide CHUVIZRH 22 Data Structure
715E 47HK| ER=2
Ltz CF
Sum ot AnE 28CE | A, et =

(int, string, int)

Busub Data HAOM X|SIEZ Data Structure
k=]

2tsot 492 HolH

Subus Data X|SIEOAM HAR Data Structure
sksot 22| HIOolH

Bus Data HADH B L0 Data Structure
O O| E

Subway Data X|SHETE B L9 Data Structure
O O| E

Account ZSRNE=PNES Lol ul

3.2.3.5 DFD Level 4

26
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3.2.3.5.1

Overall

4.1

Bus/Subway Reader

Card Data

Read

Ver. T3-2014.PTS.SRA-1.0

State Transition Diagram

Tick / Trigger
“Busub Calculator”

Tick / Trigger
“Subus Calculator”

Calculator

Controller
Tick / Trigger
“Sub Calculator”

Tick / Trigger
“Bus Calculator”

Display Comman:

Display_Commany

Card Data

Class B Team 3
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4.2 Calculator

Bus Data
Input

Sub Data
Input

Reader
Store

“ReaderData.

Read

*, Tick
K

Sub Data

BusubData _Subus Data

Class B Team 3
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