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1.3  Definition, acronyms, and abbreviations

HW : hardware
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PTS : Public Transportation System

SW : Software
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Structured Analysis

31

Terminal System

3.2.3
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System Context Diagram

3231

Basic System Context Diagram

Card
/ —
)
_— LED
——
\
. Terminal
1

M
|

Digital
Clock

3.2.3.2 Event List

Input / Output Event

Description

Terminal Sensor

TEZI Mo B Zls I wSFtES HE

Input
U CHE7| A2 QHOAM AlAHEL AOLE 74K
pdated AAAIZ 20| Hi
CHEE7| A|AE"D QHOAM AlAHEL ZAOLE 74X
Display LED 23O =g Y&

(Wait Mode / Correct Mode / Warning Mode)

Settlement Status

Company Ol A ELiFE Fit 2tz off FE

Calculated Result

HOZo =HAMIZO 7[F2 2 BE

Reset Data

HOE FHAMNYIZES =7|=AE Ojf & 28 8=
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3.23.3 The System Context Diagram

Settlement
Status

3.24 Data Flow Diagram
3241 DFD level 0

32411 DFD

Terminal
Sensor

Input

Status
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3.24.1.2 Process Specification
Reference No. 0
Name Terminal System
Terminal Sensor Input,
Input
Settlement Satus
Updated, Display, Calculated Result,
Output

Reset Data

Process Description

Company Z £ H

HO|HE T&ettt.

O -

Sensor E8EH 2 7l MHEHE
7}X| 2 Terminal System QHOff U&=
FEE Hoot 2 Card
LED 20| =253 Terminal
+HEN7|EE 7|15 EE WSS
22 Settlement
Status & 7tX|1 Terminal & Reset &

E THA
= oL,

3.24.1.3 Data Dictionary
Input / Output .
P P Description Format / Type
Event

Terminal Sensor | ©t7| MO EfO &2 Y True / False,
Input WES7IES & Interrupt
CHUT] A|AE QHOlAM A LHE
Updated AE 7H |2 Updated Data

AMAZE FtES| HE
CHUT] A|AE] QHOfl A A AHE Wait / C ;
ait / Correc
Display ANE 7HX| 2 .
- = aist X / Warning
LED 23O S8Y Y=
Settlement Company Ol A EL{jZE 4t True / False,
Status 2A=Z o8 e Periodic

Recorded Data

HOjgo =44 47|=0 7|5E
Z2H 8=

Recorded Data

Reset Data

FHEMYIE TEE =73 Z

qe

Reset
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3242 DFD level 1
32421 DFD
g skt (NS
B\ ——— =
) =)
A g(,o'aé, Terminal
o Sediiement JPEJE(?@Z ’
3.24.22  Process Specification
Reference No. 1
Name Receiver
Input Terminal Sensor Input
Output Extracted Card Data
Sensor EFH BOt2 HE FtE
B Descrioti ZEE HO/E ALH oo Eaot
rocess Description
P 7tE HETHE Card Data Storage 2
Mottt
Reference No. 2
Name Main Control
Card Data, Terminal Data,
Input
Settlement Status
Updated, Display, Calculated Result,
Output

Reset Data

Process Description

Card Data Storage Ol A{ Card Data &
2t10 Terminal Data Storage Of| A
Terminal Data & Y& '2OIM FIEE
AMANZE HEE Card 2 21 LED
stHO| =g YEE D2 2D
Terminal Off =HAH7|E HBEE
HHOH

Company 25 E 22 Settlement
Status & 7|Ht©SZ Reset Data &
Terminal Off &L
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3.24.23 Data Dictionary

Input / Output o
Description Format / Type
Event
Card Data CHUY|Z2H 22 y
Storage 7tE E KN
Terminal Data CHUT| AAH” LIRS A= y
Storage TV ROl MEA
Extracted Card | Receiver ZEN A ZEH
o Structure
Data FEE[0 L+ Card Data
Card Data Storage 22 F
2hot2 A|4H0] B3t Card Data
- Ej=IA|ZE
Card Data time(String) : E k& Structure
transportation(Character) : WS+t
on_board(boolean) : StXI0{ £
balance(int) : Xt
Terminal Data Storage 22 H
2ot AlA0f| ER3t Terminal Data
Terminal Data terminal_id(String) Structure

. CHry| 19 0oL
count(int) : Ef=l

13 Team 1



3.243 DFD level 2

32431 DFD
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Card data

1.

Converted
Card Data
_

Extractod | e——
card data Card
— Data Storage >

Card Data
1.2

Settlement
Status

Terminal

Reset Dats

Updated
Card Data

3.24.3.2 Process Specification

Reference No.

11

Name Card Data Interface
Input Terminal Sensor Input, Tick
Output Converted Card Data

Process Description

AMZRE &2 Otg2ad= S
CIX|EMZ 2 Bttt

Reference No. 1.2
Name Card Data
Input Converted Card Data
Output Extracted Card Data
Y2 HO|EE st HO[HE
Process Description Card Data Storage 2 F=75}0
&t
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Reference No.

2.1

Name Fundamental Management System
Card Data, Terminal Data,
Input .
Settlement Status, Tick
Reset Accept Data, Payment Data,
Output

Updated Card Data, Display Data

Process Description

Settlement Status 2} Terminal Data,
Card Data & =80t 2| Sl ALt

t
= Output Data & ™S iCt,

Reference No.

2.2

Name Settlement Interface
Input Reset Accept Data
Output Reset Data

Process Description

Reset Accept Data € 2O} Terminal Of
Reset Data File & HHC}

Reference No.

2.3

Name Terminal Data Interface
Input Payment Data
Output Recorded Data
Payment Data £ 2220} Terminal Of
Process Description FHAHM | & File Off EE Recorded
Data & EUHC|
Reference No. 24
Name Card Data Interface
Input Updated Card
Output Updated
Updated Card Data & 2HOFA]

Process Description

Card 2 E Update Al7|= HEE
HUHCE

15
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Reference No.

2.5

Name LED Interface
Input Display Data
Output Display

Process Description

Display Data & ZOtA{ LED 2tHO
Z3Y Display SEE EHCH

3.24.3.3 Data Dictionary

Input / Output

Event

Description

Format / Type

Updated Card
Data

Fundamental_Management_System
(Process 2.1, 0|5} F.M.S)
Z2M20M Me[=[o] L=
7tE A4l Holy

time(String) : E§1=IA|ZH
transportation(Character) : W-&==tF
on_board(boolean) : £38}XI0{ &

balance(int) : Xt

Structure

Display Data

FMS ZE2MAAM X2l o
Lt2 LED Display HIO|E

Wait / Correct
/ Warning

Reset Accept
Data

FMS ZZMANAN X2 %o
LF2 Terminal =7|3} O{& G|O|E

boolean

Payment Data

FMS ZZMA0AM X2z o
L2 ZXM7|S40lH

time(String) : Ef L= A|ZF
transportation(Character) : W-&==tF
on_board(boolean) : £38}XI0{ &

fee(int) : =

Structure

16
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3.244 DFD level 3

32441 DFD
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Reset AcceptT

Datz

Terminal
Data Storage

Terminal I
’

Display Data

Display Data

tick

'Narnl _—
ng Display Data

Settlement
Siatus

ks
Updated
Card Data

3.244.2 Process Specification
Reference No. 211
Name Calculator
Input Card Data, Terminal Data, Tick
Output Calculated Data, Terminal ID

Process Description

Terminal Data 2} Card Data & U
g2hop AAtEl MEQF BHE O £0 et

Terminal ID & EL{=CY.

Reference No. 212
Name Controller
Calculated Data, Terminal ID,
Input
Settlement Status
Output Enable, Disable, Trigger

Process Description

UHELS Data E S =
StE Process & AMA|ZICE

17
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Reference No.

2.13

Name Check Settlement
Input Trigger
Output Reset Accept Data

Process Description

SATHAIZE % 180 ==0 & [j

ZZ N7 MYl /0] Reset Accept
Data & Settlement Interface &
M&otLt

Reference No.

214

Name Terminal Record
Input Trigger
Output Payment Data

Process Description

Calculated Balance>=0 & [
ZEN2A7F Al E[0] Terminal Data
Interface 2 Payment Data &
HEotet,

Reference No. 215

Name Wait

Input Enable, Disable
Output Display Data

Process Description

Hardware Interface O Display
Data(Wait) & &

Reference No. 216

Name Print Result

Input Calculated Data, trigger, tick
Output Display Data

Process Description

Calculated Balance>=0 & [If
T2 MA7F A £ Hardware
Interface 0| Display Data(Correct)E

A
HE

18
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Reference No.

217

Name Print Warning
Input trigger
Output Display Data

Process Description

Calculated Balance<0 & [If
T2 MA7F A £ Hardware
Interface Of| Display Data(Warning)&

HEotot.

Reference No. 2138

Name Check Card

Input trigger

Output Updated Card Data

Process Description

Calculated Balance>=0 & [
T2 MATF AW £ Card Data
Interface 0| Updated Card Data &

&t

3.2443 Data Dictionary
Input / Output o
Description Format / Type
Event

Calculated Data

FIEEEQt T YEE HHOt
Calculator ZTEMA0|A HAHSH
k=

time(String) : Ef L= A|ZE
transportation(Character) : W-&=~=tF
on_board(boolean) : £5}X10{ &
balance(int) : Xt

fee(int) ;: =

Calculated Balance(int) :

balance-fee

Structure

19
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3.2444  State Transition Diagram (Controller 2.1.2)

Enable "Wait"

Tick [Calculated Balance = 0]
/ Disable "Wait"
Trigger Print Result
Trigger Check Card
Trigger Terminal Record

Tick [Calculated Balance < 0]
Disable “wait'
/ Trigger Print Warning

/ Enable "Wait / Enable “Wait’

Dicplay Data (Walt)

Tick [Time % 180 == 0]/
/ Dizable "Wait' Tick Timest 180 == 3]
Trigger Check Settlement / Enable "Wait"

Y
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3.245 DFD level 4

3.2451 DFD

Ver. 1.1

-

Trlgger ~a8 g
/ calculator ™ _ - —
Selector )

Calculated
Data

Tuk >\ 2433 - - Trigger
Terminal . - =
Data Storage Trigerer ’7- — 3 2 Ingger
Tri‘g'ger T"'-QQE‘"
4
]
3.245.2 Process Specification

Reference No.

2111

Name Calculator Selector
Input Card data, Terminal Data, tick
Output Trigger

Process Description

Card data 2} Terminal Data &
2MM ZE5E Process & MEHSHA
AMA|ZICE,

Reference No.

2112

Name Cal_Bus_On_standard
Input Trigger, Card Data, Terminal Data
Output Calculated Data, Terminal ID

Process Description

Tick[time2's date - timel's date == 0
&& transportation==
&& on_board == false
&& time2-timel>15 ]
19| Trigger 7t 212 FL 42,
5 H20| Bs Sl 495 712252
A AtSHE Process 2 Calculated
Data 2t ®X{ Terminal ID & =& StC}

21
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Reference No.

2113

Name Cal_Bus_On_transfer
Input Trigger , Card Data, Terminal Data
Output Calculated Data, Terminal ID

Process Description

Tick[
time2's date - timel's date ==0 &&
transportation=="B’
&& on_board==false
&& time2-timel<=15]
|o| Trigger 7t ZUHE 55 42,
HA0 BS ote 895 5ot
=

ARE HASM= Proces 2 Calculated Data 2F
MEE|OYeE Terminal ID & =H3IC

—_

Reference No.

2114

Name Cal_Bus_On_unchecked
Input Trigger , Card Data, Terminal Data
Output Calculated Data, Terminal ID

Process Description

Tick
[(time2's date - timel's date ==0 &&
transportation=="M" &&
on_board==false&&transportation2!=t
ransportationl ) ||
time2's date - timel’s date != 0 ]
19| Trigger 7t 22 FL 42,
S HA0| B ok 495 018t 8=
HAHSH= Proces 2 Calculated Data 2F
MZEE| 0= Terminal ID E it

22
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Reference No.

2115

Name Cal_Metro_On_standard
Input Trigger , Card Data, Terminal Data
Output Calculated Data, Terminal ID

Process Description

Tick[
time2's date - timel’s date ==0 &&
transportation=="M’
&& on_board == false
&& time2-timel>15]
9| Trigger 7t 22 5FL 42,
= XotEO| ©S Ste 495 712
232 A4S Proces 2 Calculated
Data 2 ¥ X Terminal ID & =2 $ict.

Reference No.

2116

Name Cal_Metro_On_transfer
Input Trigger , Card Data, Terminal Data
Output Calculated Data, Terminal ID

Process Description

Tick[
time2's date - timel's date ==0 &&
transportation=="M'

&& on_board == false

&& time2-timel<=15]
29| Trigger 7t 22 /L 42,
S XotE0 BS ot BT o5
232 AHASHE Proces 2 Calculated
Data 2t K& |0 = Terminal ID &

B keli=g

23
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Reference No.

2117

Name Cal_Metro_On_unchecked
Input Trigger , Card Data, Terminal Data
Output Calculated Data, Terminal ID

Process Description

Tick[

(time2's date - timel's date == 0 &&
transportation=="M" &8&
on_board==false &&
transportation2!=transportationl)

(time2's date - timel’s date != 0)

[a—

| Trigger 7t ZHE2 &

S XoHEo ES o= 39S D8

Q88 AASHE Proces 2 Calculated
Data 2t MZ&E|0{ U= Terminal ID &
Z3HolCt
Reference No. 2118

Name Cal_Bus_Off standard
Input Trigger , Card Data, Terminal Data
Output Calculated Data, Terminal ID

Process Description

Tick[
time2's date - timel's date ==0 &&
transportation==
& & on_board==true
&& time3-time2>15
&&transportation2 ==

transportationl]

= H‘l*oﬂﬁ SHAL St 427 7=
238 A= Proces 2 Calculated

Data 2} SXHi Terminal ID & =23IC},

24
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Reference No.

2119

Name Cal_Bus_Off_transfered
Input Trigger , Card Data, Terminal Data
Output Calculated Data, Terminal ID

Process Description

Tick[

time2's date - timel's date ==0

&& transportation=="B’

&& on_board==true

&& time3-time2<=15

&&transportation2 ==

transportationl]

29| Trigger 7t 2H2 &5
= HA0M S St 32T 25
232 A= Proces 2 Calculated
Data 2t X Terminal ID & Z3$tCt.

FoON
Jo

[>

Reference No.

2.11.10

Name Cal_Metro_Off _standard
Input Trigger , Card Data, Terminal Data
Output Calculated Data, Terminal ID

Process Description

Tick[
time2's date - timel’s date ==0
&& transportation=="M’

&& on_board==true &&
time3-time2>15
&&transportation2 ==
transportationl]
29| Trigger 7t 22 /L 42,
= XISHEO|M StAF ot= 42T 7=
232 AL Proces 2 Calculated
Data 2t #4Xi Terminal ID & =2 $tCt.

o

25
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Reference No.

211

11

Name Cal_Metro_Off_transfered
Input Trigger , Card Data, Terminal Data
Output Calculated Data, Terminal ID

Process Description

ti

(o]

T
=
=

9

X|SHE O M SHXL St

238 A= Proces 2 Calculated
Q

Data

Tick[
me2's date - timel's date ==0
&& transportation=="M’
&& on_board==true &&
time3-time2<=15
&&transportation2 ==
transportationl]

=Bt 74O
% 7O:|_|_l

J

Trigger 7t ZHE &

ox

Ox< BLA
5 25

—

I S4X Terminal ID & Z=2{tCt
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State Transition Diagram (Calculator Selector 2.1.1.1)

Tickl
time2's date - time1's date ==
& transportation=="8"&&
on_board == false & time2-
time1>151]
/ftrigger Cal Bus On standard

time2's date -

Tick[
time2's date - time1's date ==

Gl transporiation=="M"
BB On §CJ\§L~E == false
B8 time2-time1<=15

1
Ji trigger Cal_Metro On transfg_

~

el's date ==
on=="M" &

Eirue BLaL
transportation?)
hel's datel=0

_Cn_uncheck

Tick[
time2's date - time1's date ==
(B transportation=="M" &&
on_board==true &8
transporiationz!=transportationl)

time2's date - time1's date I= 0

1
/f trigger Cal Metro On uncheck

O

Tick[
time2's date - time1's date ==
&é transportation=="M"

&& on_board==true
&8 transportation2 ==
transportation?

&8 time3-time2<=15]
Jf trigger
Cal_Metro Off transfere:

1
time2's date -

&b transpf
&8 on_H

[
el's date ==
ation=="8'
rd==true

&bitransp

jation2 ==

transpi
By time3)

/! trigger Cal

ationl
ne2<=15]
Off transfered
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3.24.6 Overall DFD

Card Data

card dml

Calculated &
Data ’

Settlement
™) Status .

Updated Data
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Fundamental Management System

3.3.1 System Context Diagram

3.3.1.1 Basic System Context Diagram

—@—
0
1

Digital
Clock

3.3.1.2 Event List

Input / Output Event

Description

Accumulated Bus Data

Bus Terminal 0| A +X &l Bus data

Accumulated Metro Data

Metro Terminal Ol Al %=X &l Metro data

Settled Bus fee

Settlement System Of| A 4tEl Bus Company X|&

Settled Metro fee

Settlement System O|A{ F4HEl Metro Company X|-2

Hold

HAKSH A|7H0| Okl

oL = — =

mjo

2 2{F= Signal data

3.3.1.3  The System Context Diagram

Accumulated
Terminal | —=2—

Hold /
Settled Fee CO mpa ny
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3.3.2 Data Flow Diagram
3.3.21 DFD level 0
33211 DFD

Ver. 1.1

Metro
Terminal

Accumulated
Bus Bus Data
- _— >
Terminal

Hold /
Settled
Bus Fee

_—

Bus
Company
Metro
_
Hold / Company

Settled
Metro Fee

Accumulated
Metro Data

A
I Tick
1

Digital
Clock

3.3.21.2 Process

Specification

Reference No.

0

Name Settlement System

Accumulated Bus Data, Accumulated
Input

Metro Data
Output Settled Bus Fee, Settled Metro Fee

Process Description

A CHEY|QF X[5HE HRV[ZRH
B2 JEE BOr Fih Al 2R3 Aus

IO HA sIAep X[ 2|ALZ 24l

3.3.2.1.3 Data Dictionary
Input / Output Event | Description Format / Type
Accumulated Bus
Bus Terminal O|A] =& &l Bus data Periodic
Data
Accumulated Metro Terminal Ol A =X & .
Periodic
Metro Data Metro data
Settlement System OflA{ Bus Company =
Settled Bus fee N File
HUEs HEE XET File
Settlement System Of|A] Bus Company £ .
Settled Metro fee HUE MEE MES File File
YA AIZH0| o Elof USeS
Hold i o e Hold
2 2{F= Signal data

30 Team 1
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3.3.2.2 DFD level 1
3.3.2.21 DFD
Accumulated Hold/
——\ Bus Dtz Settled e
Bus . Bus Fee Bus
Terminal Data Bae Settlement Company
— ; Data_ Bug & Metro
Receiver bt e Process
2 )
Meto | — 1 — —> | Metro
Terminal | Accumulated Hold/ | Company
e \letro Datz Settled N
A Metro Fee
I' Tick
|
3.3.2.2.2  Process Specification

Reference No.

1

Name Data Receiver

Accumulated Data, Accumulated
Input

Metro Data
Output Extracted Data

Process Description

Bus Terminal 1} Metro Terminal OflA] 242t
Accumulated Bus TData 2f,
Accumulated Metro Data & & &gt
Ao 2ot 230 2HEHE
Data(Ra2f waE=thTt =8| HESHECE

o

f

Reference No.

2

Name Settlement Process
Input Extracted Data, tick
Output Hold, Settled Bus fee, Settled Metro fee

Process Description

Bus&Metro Data Storage 25 E
Extracted Data(ZZ= % =41t WEThat
HIORA] ZfZ+ A = Bus Company Off  settled
Bus fee & Metro Company Of settled
Metro fee & & T}

31
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3.3.2.2.3 Data Dictionary

Input / Output

Description Format / Type
Event

Terminal Data 0| A Settlement
Process A @78t= @7 4

uSHItE FES +HH0H

Extracted Data Structure

transportation(character) : W&t

fee(int) : X=X
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3.3.2.3 DFD level 2
3.3.23.1 DFD
AC;S?Slaitaed |Bus ?ata Converted
nterface Bus Data ERliatisy | —
1.1 \ Bus data Bus data R
Storage
Provider
i Metro dat.
A lated > etro data >
l\(;lcel::guDaa; Metro / Extracted Storage
Interface Converted Metro data
Metro Data
~
: T Enable e el
- . e — = -
{ERE T~ Dbl
- -, Segies
?@g)
3.3.23.2  Process Specification
Reference No. 1.1
Name Bus data Interface
Input Accumulated Bus Data
Output Converted Bus Data
Bus Terminal 25 E HA0| 2t =
BE Lx 7|2 woiH FUu

Process Description

W ECHO| 2t8E Extracted Bus data BF
HAZECH

Reference No.

1.2

Name Metro data Interface
Input Converted Metro Data
Output Extracted Metro Data

Process Description

bl e =

— = -

Metro Terminal 25 HAY|
BE 58 7|5Z 2otM gAm}
WELCHY| 25 Extracted Metro

data 2t HAZL}

33

Team 1



Ver. 1.1

Reference No. 1.3
Name Provider
Converted Bus Data,
Input
Converted Metro Data
Extracted Bus Data,
Output

Extracted Metro Data

Process Description

Bus data Interface 2t Metro data
Interface 22 E Extracted Bus Data 2t
Extracted Metro Data £ 2tOtA| Data
Storage 2 ™&BHCE

Reference No.

21

Name Time Checker
Input tick
Output Enable, Disable, trigger

Process Description

Wait Process & & A|7|LC}
Time%180 ==0 O =710| QHEs}
Wait Process & SX|A|Z|1L Settlement

—_

Starting Process & HAI7] =
2t Z | Wait Process & A A|ZICH
Reference No. 2.2
Name Wait
Input Enable, Disable
Output Hold
o Descrio Enalbe AEH{A| Hold HIO|HE
rocess Description N
P Company 2 ™&%HCH
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Reference No.

23

Name Settlement Starting Process
Extracted Bus Data,
Input .
Extracted Metro Data, trigger
Output Settled Bus Fee, Settled Metro Fee

Process Description

Time%180==0 =70| P=ZE|0f
Z2MNA7F HAE|H Extracted Bus
Data @} Extracted Metro Data & Z4Z}
0|23l Settled Bus Fee, Settled Metro
Fee & 212} Bus Company, Metro
Company 2 ™&otCt,

3.3.23.3  State Transition Diagram Time Checker 1.3.1

Tick [Time % 180 == Q]
/ Disable "Wait”

Trigger Settlement Starting Process

Enable "Wait"

Wait

Tick
/ Enable "Wait"

Settlement Starting

Process
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3.3.24 Overall DFD
Bus Data Time
[ﬂterfa'ce_ —— ChECker ' Hold
11 — Bus data 1-‘3-1 /
. b Storage
Accumulated Bus data _g b o
Bus Data Converte)& i trigger
Bus Dat R
us Data \ .¢\e¢
Bus Bus
Terminal Company
Process
ﬁ
Terminal /‘ Se Metro
: ) = e
Convert, \ ——— Mefrg i: Cﬂmpal'ly
Accumulated MetoData o\ 104 Metro data
Metro Data Metro data ~ Storage
Metro
Interface
12
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