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PTS: Public Transportation System

HW: Hardware
SW: Software

1.3 80] A2

)
]

E

sl

15(3), 99-109, 2010

=t
e

EpE

ol

ElfimeEe

I
aT

HEZ

2009)

A,

o

71
=]

, 2009

o+
ool
o
L

<+

o

1.5 Overview

<O

2.1 7 o

7128& A=35t

’I_
gL

o

L
o

7)o} %]
bxt Ej7t 7t

o

o}

iz 74 HAag O
B

=

o

|

LN

SW=z /fgs PTS

ol R
Klo<o%e"

ﬂnrvEnrvtE_E

o 4 |
<| RV
o
3
TN
& X gl
o
o<l
KB X
T
o
AN
NG

.

—

o I | B
<] oFofol
B ROROGH

A9l 7]

W olgi. waet Alst

oy
o)

=2
=
o ol
or
oIS
=<k
RONT



2.3 AHgAF £4
AHEARE HF s S Al 7tES Bl
A8 A= SHAL Al 7EES Bl & & 9l obd
2.4 Aok L 7 AR
B2 SAHE RG] 4 glo]l & 4 A
Asbde 224 o F AW el AdUuT,

B

Ver. DS-2014SE-PTS-SRS-1.0

gt

P
[9)

AI71R] =t

o 1,2 7



Ver. DS-2014SE-PTS-SRS-1.0

H 2 X8HE 3 4

] Bt s 1050

ALl HlE =7 23 2 HHE m»xuq 2008 =7}

s @3 1 HAHF™C 30080 =7}
(Z1 600dsE HXl 23

OEMs 23 Yo SHXF Al ©2TIE B OSHA] US
ZS 20082 O 2 $4 A B3 SHCL
H AN XSHE 85 = SE Al ©HR2EY)
£ B3R A HAF 2S5 =Y *a
2l 6003 E H 1ot

H1HA @3 4%
Fj=a 10504
e a2 30=2 1002 =7}

(£l 2 70082 HA| &

£ Ej 15K §RUE
o

APPEHAM H =5
oIOrS 7
J00AE Che &4 Al

2l




Ver. DS-2014SE-PTS-SRS-1.0

£

o My
L TS

AR AEW

v A A R
m& Il N -
a4
el
A
o
et
0
aj
S,
el
_g_l-

Bt
]
ay
4+
of
o
8

m
b

: 1650 * 1050 / (1050 + 1650) = 642 (=22l
= ;1650 * 1650 / (1050 + 1650) = 1008 (Er=3)

£ B3 TstE=E = CI7IE EiOsHR g2 HEE 35
He ASHE =Hs 6002 = SHof Al Lbeto

HE Bt HA=2 = SE7IE EHOASHAl 2 UWEE 2%
e A HL =D FREQ F002= S| A AbSto)

AP XETE HiALE XSHEE COHA| Es"® ZF AFEXE FHEo S
=k O EAr g XpZistn, =7 E a8 S 4sich

o Bl
o kI o
M
M
0

o Ao EO|AN AT

oo ooy >

3. Structured Analysis
3.1 System Context Diagram

3.1.1 Basic System Context Diagram

Account
System

Bus /
Subway
Terminal
Control

Sensor
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3.1.2 Event List

Input/Output Event | Description
When card is tagged, it is transmitted to inform controller

Sensor Input ) )
of card information

Accumulated Output | transmits the calculated information to Account System
Light Display commands to the LED Monitor
Re-enter the information of the card when it is allowed on

board

Card Output

3.2 Data Flow Diagram
3.2.1 DFD level 0
3.2.1.1 DFD

Account
System

Sensor Terminal

Control Monitor

Digital Clock

3.2.1.2 Process Specification

3.2.1.2.1 Process 0

Reference No. 0

Name Bus / Subway Terminal Control

Input Sensor Input , Tick

Output Accumulated Output, Light, Card Output
Process Description It is main of Terminal System.
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3.2.1.3 Data Dictionary

Input/Output Event

Description Format/Type

Sensor Input

When card is tagged, it is transmitted
. . Ture/False,Interrupt
to inform Terminal Control

Accumulated Output

transmits the calculated information .
Stirng, double
to Account System

Light

Display commands to the LED Monitor | True/False,Interrupt

Card Output

Re-enter the information of the card .
o String, double
when it is allowed on board

3.2.2 DFD Level 1
3.2.2.1 DFD

Sensor input

Sensor .
5 Interface Card Data Control

Accumulated

Main

1

3.2.2.2 Process Specification

3.2.2.2.1 Process 1

Reference No.

1

Name Sensor Interface
Input Sensor Input
Output Card Data

Process Description

When card is tagged, it is transmitted Card Data to Main
Control

10
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Process 2

Reference No.

2

Name Main Control
Input Card Data, tick
Output Accumulated Output, Light, Card Output

Process Description

It involved in operating about all

process. When it loads data value from data repository,

is controller that

it commands a couple of processes to operate some

functions on Account System, LED Monitor and Card

3.2.2.3 Data Dictionary

Data Name

Description

Card Data

It is include Time, Means, In/Out, Balance, Terminal and
Transfer Data

3.2.3 DFD level 2
3.2.3.1 DFD

Sensar input

Card Data

Accumulated

Calculated
Card Data

3.2.3.2 Process Specification

3.2.3.2.1 Process 2.1
Reference No. 2.1
Name Calculator
Input Card Data, Tick
Output Calculated Card Data, Time data

Process Description

Using the card information and time date calculates the

fare and permit boarding.

Then, create a new information to restore on the card

1
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Process 2.2

Reference No.

2.2

Name Data Control
Input Calculated Card Data, Time Data
Output Accumulated Output, Card Output

Process Description

Sending the Accumulated Data to Account System and
the Calculated Card Data to Card.

3.2.3.2.2

Process 2.3

Reference No.

2.3

Name Display Control
Input Calculated Card Data, Time Data
Output Light

Process Description

Using the Calculated Card Data and Time Data send the
information to be output to the LED Monitor

3.2.2.3 Data Dictionary

Data Name

Description

Calculated Card Data

It is calculated the card data
In/Out, Balance, Terminal and Transfer Data

includes Time, Means,

3.2.4 DFD level 3
3.2.4.1 DFD for Calculator2.1

Infout
Controller
2.7

Card Data

FareCalc
21.5

Calculated
Data

Balance
Check
2.14

Card Data

‘Control

2.1.6

12



3.2.4.2 DFD for Data Control2.2

Ver.

Accumul
atedInfo

Accumula
tedinfo

DS-2014SE-PTS-SRS-1.0

Restore Send
2.2.1 2211

Card CardInfo
Data Calculated Restore

Control > Card Data 222
2.1.6

Display
Control
2.3

3.2.4.3 DFD for Display Control2.3

Display Display
Time
2.3 . 253

Drisplay
Fare
2.3.4

Display
Balance
2:3.5
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3.2.4.4 Process Specification

3.2.4.4.1 Process 2.1.1
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Reference No. 2.1.1

Name In/Out Controller

Input Card Data

Output Trigger

Process Description Check the card is In/Out and sends the Trigger data

3.2.4.4.2 Process 2.1.2
Reference No. 2.1.2
Name Unsettled Check
Input Trigger
Output Trigger
Process Description Check the card is unsettled and sends the Trigger data

3.2.4.4.3 Process 2.1.3
Reference No. 2.1.3
Name Transfer Check
Input Trigger
Output Transfer Data(include Card Data)

Process Description

Check the card is Transfer and sends the Transfer data

32444

Process 2.1.4

Reference No.

2.1.4

Name Balance Check
Input Transfer Data(include Card Data)
Output Trigger

Process Description

Compare Balance with Fare and sends Trigger Data

3.2.4.4.5 Process 2.1.5
Reference No. 2.15
Name FareCalc
Input Trigger
Output Calculated Data

Process Description

Caluculate the Fare and sends Calculated Data

3.2.4.4.6

Process 2.2.1

Reference No.

2.2.1

Name Accumulated Info Restore
Input Calculated Card Data
Output Accumulated Data

Process Description

Using the Calculated Card Data sends Accumulated Data

14
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Process 2.2.2

Reference No.

2.2.2

Name Card Info Restore
Input Calculated Card Data
Output Card Restore Command

Process Description

Sending the Calculated Card Data to Card

32448

Process 2.2.3

Reference No.

2.2.3

Name Display Control
Input Calculated Card Data
Output Triiger

Process Description

Using the Caculated Card Data and sends Trigger

32449

Process 2.2.1.1

Reference No.

2.2.1.1

Name Accumulated Info Send
Input Accumulated Data, Tick
Output Accumulated Data

Process Description

When Settlement Time sending Accumulated Date to Account

System

3.2.4.4.10 Process 2.3.1

Reference No. 2.3.1

Name DisplayO

Input Triiger

Output LED Monitor Command

Process Description

When allowed to boarding sends the command to LED Monitor

3.2.4.4.11 Process 2.3.2

Reference No. 2.3.2

Name DisplayX

Input Triiger

Output LED Monitor Command

Process Description

When not allowed to boarding sends the command to LED Monitor

15
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3.2.4.4.12 Process 2.3.3

Reference No. 2.3.3

Name DisplayTime

Input Enable/Disable

Output LED Monitor Command

Process Description

After receiving Enable/Disable value from Display Control,
it sends LED Monitor Command to LED Monitor Interface

in order to show or hide Time.

3.2.4.4.13 Process 2.3.4

Reference No. 2.3.4

Name DisplayFare

Input Triiger

Output LED Monitor Command

Process Description

When allowed to boarding and leaveing Bus/Subway sends the
command to LED Monitor

3.2.4.4.14 Process 2.3.5

Reference No. 2.2.1

Name DisplayBalance

Input Triiger

Output LED Monitor Command

Process Description

When allowed to boarding and leaveing Bus/Subway sends the
command to LED Monitor

3.2.5 DFD level 4

3.2.5.1 State Transition Diagram for Calculator2.1

Tick[in]
Jtrigger "unsefled check”

Tick[out]
Jtrigger "fareCalc”

Unsettled

Tick[unsettled]
Jtrigger "balance check”

Tick[settled]
Jtrigger "transfer check”

2.3.1

Tick[balance < farg]
ftrigger "DisplayControl”

Tick[balance »>= fare]
Jtrigger "FareCalc”

Card Data

Control

16
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3.2.5.2 State Transition Diagram for AccumulatedInfo Send
and Display Control

DisplayO

Tick[current time = acount time]

ftrigger “accumulatedinfo send”
. M Accumulatedinfo
22.1.1 il Send

DisplayFare

Jtrigger "DisplayBalance”,
Disable DisplayTime

DisplayBalance

Tick[balance < fare]
grigger "Displayx”

~,
\\ N
\\\.~ Enable

“~ N

% by
d|sable\\\ N
LR

~,
“ N
\\\\
N : i
%, DisplayTime

DisplayX

3.3 System Context Diagram - Account System

3.3.1 Basic System Context Diagram

Accumulate
restore

LED Monitor

Account

Receiving set System Sending set

Bus Terminal
Control

" Subway Terminal
Control

17
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3.3.1.2 Event List

Input/Output Event | Description
Accumulated Input Accumulated Data from Bus/SubWay Terminal during a day

Settled Sign Sending Settled Sign to each terminal
Light Display to the LED Monitor Settled money
Settled Money Sending Settled Money to each company(bus,subway)

3.3.2 DFD level 0
3.3.2.1 DFD

Accumulate
restore

Account daja
LED Monitor

Account sum

Account

Data input
System : Account sum

Receiving set

Sending set

Bus / Subway
Terminal Control

3.3.2.2 Process Specification

3.3.2.2.1 Process 0

Reference No. 0

Name Account System

Input Accumulated Data

Output Account Data, Account Sum, Finish Signal
Process Description It is main of Account System.

18
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3.3.2.3 Data Dictionary

Input/Output Event | Description Format/Type

When card is tagged, it is transmitted .
Accumulated Data . . Stirng, double

to inform Terminal Control
Account Data Settlement is completed data Stirng, double
Account Sum Settlement is completed money double
Finish Signal Settlement is completed sing True/False, Interrupt
Light Display commands to the LED Monitor | True/False, Interrupt

3.3.3 DFD level 1
3.3.3.1 DFD

Account data

. Account sum
Terminal

Data

Account sum

Finish signal

3.3.3.2 Process Specification

3.3.3.2.1 Process 1

Reference No. 1

Name Data Detection
Input Accumulated Data
Output Terminal Data

L When Settled data receive, it is transmitted Accumulated
Process Description

Data to Main Control

3.3.3.2.2 Process 2

Reference No. 2

Name Main Control

Input Terminal

Output Account Data, Account Sum, Finish Signal
Process Description Seperating Terminal Data and sending each data

19



4 QOverall

Ver. DS-2014SE-PTS-SRS-1.0

reslof

LED Wonio!

Aoty

= Trad ipul
REENING 361

Aeenuntiam
Data .

Caleulated
Dt

Caliudated
Card O

| F Mo
Lommere

| MaMoneee
Lommere

L1 tnner
Commurd

LU Monr
f

il

20



