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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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3.23 System Context Diagram

3.23.1 Basic System Context Diagram

Sensor —_—

\ LED

-

Digital
Clock

3.23.2 Event List

Input / Output Event

Description

Terminal Sensor

DEIFICI} E|O E[QS O DEIFICO MEE FIT

Input PIHm|O[A2 &S FEL

7| ALE CHO M AARE ADE ZHK| L
Updated

7tES| HEHE ALAIZIC

THHZ| ALE CHO M AARE ADE JHK| L
Display LED 23O =g YEHE TS

(Wait Mode / Correct Mode / Warning Mode)

3.23.3 The System Context Diagram

Sensor

/ | Card
\ LED

Digital
Clock
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3.24 Data Flow Diagram
3241 DFD level O

32411 DFD

3 Card
6Ble
Terminal /V)
Sensor
-
—

A
i
]

Digital
Clock

3.24.1.2 Process Specification

Reference No. 0

Name Terminal System

Input Terminal Sensor Input

Output Updated, Display
Holg MMzRH &2 7I1E 25
7R HO[E A& oHof U=

AN
Process Description T
P HEZ HDS S e HEE

A5t LED 2tFHO| £ otot

3.24.13 Data Dictionary

IEr:/[()a:i/Output Description Format / Type

Terminal Sensor WS7EEoF Bl £SO True/False,

Input I'._%?fEQI 822 71 Periodic
PIHm| O] A2 &S

Updated THUZ| AIAEL QoM AlbkEl ZutE On/Off,
7HX[2 FHEQ| HEHE ALIAZ|= HO[H. Structure

Wait/Correct/

=
Display =g g2 Warn;
arning

(Wait mode / Correct mode /
Warning mode)
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3.242 DFD level 1

32421 DFD
Terminal
Data Storage
UpdatedT l
Data
Terminal Earated Updawd
r racte g
ssf\m card data Ccard Main —7 Card
Sensor T — Data Storage — Ccu;trol Display
| wo
3.24.2.2 Process Specification
Reference No. 1
Name Receiver
Input Terminal Sensor Input
Output Extracted Card Data
Sensor Z£H 202 B E FtE
HEE HO[E A|A" oo 2ot

Process Description
P JlE Yot

Card Data Storage 2 & 3Lt

Reference No. 2

Name Main Control

Input Card Data, Terminal Data
Output Updated Data, Updated, Display

Card Data Storage Ol A{ Card Data &
211 Terminal Data Storage Of| A

Process Description Terminal Data € & 2O0tM FIEE
ALUANZY HEE Card 2 21 LED
ofHO| 23 YEE LED 2 EHCh

Team 1



Ver. 1.0

3.24.23 Data Dictionary
Input / Output
put/ Outp Description Format / Type
Event
Card Data CHU7 |22 H 22 y
Storage 7IE ME HEA
Terminal Data T A|IAE LHE S| &= y
Storage CHY] HEO| NMEA
CHT| A[AH” LHE 2|
Updated Data N Structure
P Data Storage 0 X&' 24X 7|5
Extracted Card Receiver ZZMAZ2EH
. o Structure
Data FZEEL|0 LI Card Data
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3.243 DFD level 2

32431 DFD

Card
Data Storage =

Terminal
_ Det=Storsge

Upgdated T l

card data Manage-nec-t Ca“’ R Yedaged
- Data Storage —
et z Y
’o,
Hardware Dieptey
Interface
2.3

3.24.3.2 Process Specification

Reference No. 11

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

HMERH @2 7IEZE &

Process Description .
i AAEO| Bag i Fuokg x2

Reference No. 1.2

Name Card Data

Input Converted Card Data
Output Extracted Card Data

A2 2R3t 7IE JWEBHE Card

Process Description
P Data Storage 2 ®&
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Reference No. 21
Name Fundamental Management System
Input Card Data, Terminal Data

Updated Data, Updated Card Data,
Output :

Display Data

AN L FIEHE Yo ey
CHad| HOjE9t FHE YEE o}
JHE JAl0| TR HlO|HE

M&otn LEDOf| =8 MEE ™

Process Description

O

Reference No. 2.2

Name Card Data Interface
Input Updated Card Data
Output Updated

e Ao

4l ¢t HIOIEHE ®OoF
7tE 825 4

Process Description

™ o

Reference No. 2.3
Name LED Interface
Input Display Data
Output Display

LED Off &

=2 SEE ®Of LED
=

=
Process Description N N
P Seof Aol o}

3.24.3.3 Data Dictionary

Input / Output
put/ Outpu Description Format / Type
Event
Updated Card | FM.S Z2M A0 X2| /0]
Structure
Data L2 7tE A4 Ho|H
. FM.S ZZ=M A0 He2| [0 Wait / Correct
Display Data , .
Lt2 LED Display HIO|E / Warning
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3.244 DFD level 3
3.2441 DFD
Display Data
&
Calculated = 7 /‘;S&
- P Print
Data \\ e Result m’
Controller e 2.1.4 isplay Data
- Datacgtr:mge _Pl 2312 J tick=>» 1
e v = "’:'%Jef
T Y . Yot M £ print
s
\:‘.’o ZT_I:Q Display Data
Terminal I
Data Storage A
e—— 4? LN
\4\"
Check
Updated Data cand Updated
216 Card Data
32442 Process Specification
Reference No. 211
Name Calculator
Input Card Data, Terminal Data
Output Calculated Data

Process Description

E-|EI|'—"°| MHEE dtj 9|-|:o| 7('_|-o J-|_|.
22 ALSHY Controller 2 &

Reference No. 212

Name Controller

Input Calculated Data
Output Enable, Disable, Trigger

Process Description
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Reference No. 213

Name Wait

Input Calculated Data, Enable, Disable
Output Display Data

Process Description

HA 7| MENS| LED 3}HES LtEFH

Reference No. 214

Name Print Result

Input Calculated Data, trigger, tick
Output Display Data

Process Description

Jtoo| Zolo| BERIEL 58

ZS2 LED 2tHO| Es YEE &F

Reference No.

2.15

Name Print Warning
Input Calculated Data, trigger, tick
Output Display Data

Process Description

FtEol Ttefo] BEaIEt XS

&% LED 3HO| g5 =718 =9

Reference No. 2.1.6

Name Check Card

Input Calculated Data, trigger, tick
Output Updated Data, Updated Card Data

Process Description

FhEQ| T EE 2FBCH £

A2 JtS WAl WY YHE W

3.24.4.3 Data Dictionary

Input / Output
put/ Quttp Description Format / Type
Event
FIEEEet HHEY| HEE ot
Calculated Data | Calculator T2 MAGA A Atst Structure
{=
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3.2444  State Transition Diagram (Controller 2.1.2)

Tick [Calculated Fee >= 0]
/ Disable "Wait"
Display Data (Correct)
Trigger Print Result Tick
/ Enable "Wait”
Display Data (Wait)

Tick [Calculated Fee < 0]
Disable “wait”
Display Data (Warning)
Jrigger Print Warming

Print Result

&
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Calculated
Data

3.24.5.2 Process Specification

Reference No.

2111

Name Calculator Selector
Input Card data, Terminal Data
Output Trigger

Process Description

Card data 2t Terminal Data &
Mo A A& Process £

ME#SH= Control Process

=]
Ly

Reference No. 2112

Name Call

Input Trigger

Output Calculated Data

Process Description

Trigger 7| check==false &&
flag==false && tfp == false && tp =

M Y 42 AME[O Calculated
Data & M.
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Reference No. 2113

Name Cal2

Input Trigger

Output Calculated Data

Process Description

Trigger 7t check==false &&
flag==false && tfp == false && tp
Y 4P H3E| Calculated Data £ ME

Reference No. 2114

Name Cal3

Input Trigger

Output Calculated Data

Trigger 7t check==false &&

Process Description flag==false && tfp == true && tp = 'M'
2 A MHAE| Calculated Data € ME.

Reference No. 2115

Name Cal4

Input Trigger

Output Calculated Data
Trigger 7t check==false &&

Process Description flag==false && tfp == true && tp = 'B'

QA 4L MlL| Calculated Data & FE.

Reference No. 2116

Name Cal5

Input Trigger

Output Calculated Data

Process Description

Trigger 7t check==false && flag==true
&& tp = 'M' && transfer == false & 42

M E| Calculated Data & ME.

Reference No. 2117

Name Cal6

Input Trigger

Output Calculated Data

Process Description

Trigger 7t check==false && flag==true
&& tp = 'M' && transfer == true & A

AlSie| Calculated Data & ME
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Reference No. 2118

Name Cal7

Input Trigger

Output Calculated Data

Process Description

Trigger 7t check==false &&
flag==true && tp = 'B' && transfer

== false & 2% AAME|O| Calculated
Data € ME.

Reference No. 2119

Name Cal8

Input Trigger

Output Calculated Data

Process Description

Trigger 7t check==false &&
flag==true && tp = 'B' && transfer
==true & 4% EH¥E0 Calculated

Data & ME.

Reference No. 21110

Name Cal9

Input Trigger

Output Calculated Data

Process Description

Trigger 7 check==true &&
flag==true && tp='M' & 4%

ASHE|Of Calculated Data & M.

Reference No. 21111

Name Call0

Input Trigger

Output Calculated Data

Process Description

Trigger 7 check==true &&
flag==true && tp='B' & 4%
M| 0] Calculated Data & M.
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Input / Output
Event

Description

Format / Type

flag

&S 3l %2 ==0 O|H true

else false

boolean

time-lag

7O 7|1=E A2t & X
7|Z0r "ol 7|F & AlZkel K

float

tfp

s49| g5 s 7
time-lag<15 true
else false
transfer-possibility

boolean

tp

WELLH Bus = B/ Metro = M

transportation

char

ti

Terminal ID TH2E7|9| OFO|C|

String_int

extra

=7tea

if tp == M O|1L temp(= til(HIE
i) - ti2(2 X ti) )< 2 O|FH 0
else if temp=3 300

else (temp>3) 600

int

transfer

sS40 s T #5097
tfp == true && flag== true
O|H true

flag==false ™ false

check

AT KBTS
WOo® On ' 121 | Ze

FHO HAV|E HOMH Off

boolean

Team 1
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3.24.54  State Transition Diagram (Calculator Selector 2.1.1.1)

10

Tick[check==Ffalse &8 Tick[check==false &&
flag==false &8 tfp == false && flag==true &8t tp = M &&
tp = 'M] transfer == false]
- /1 disable Wit trigger Cal1 // disable Wit trigger Cal1 -
o &
ot : %
e

tp
// disable Walt trigger Cal3

Tick[check==false 8t Tickjcheck==true &t&
flag==true &8t tp = ‘M && flag==true && tp=8]
// disable Wait trigger Cal10

- transfer == true)// disable Wait

& ¥,
&"": 7 A .;oo%
& P ",
Tickicheck$ =false Bt %
flag==true &k tp = B’ &
transfer = true]

// disable W
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3.24.6 Overall DFD
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3.3 Fundamental Management System
3.3.1 System Context Diagram

3.3.1.1 Basic System Context Diagram

Metro Metro
Terminal Company

3.3.1.2 Event List

Input / Output Event | Description

Accumulated Bus

Bus Terminal 0| A] =& =l Bus data
Data

Accumulated

Metro Terminal 0| A =& &l Metro data
Metro Data T

Settled Bus fee | Settlement System O Al J4tEl Bus Company X|&2

Settled Metro fee | Settlement System Of|A{ Zd4tEl Metro Company X|2

3.3.1.3  The System Context Diagram

e —
Bus Bus
Terminal Company
)
Me't_ro Metro
Terminal Company

Team 1
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3.3.2 Data Flow Diagram
3.3.21 DFD level O

33211 DFD

Accumulated Settled
Bus Bus Data Bus Fee Bus
- — —_—
Terminal Company

Accumulated Settled r—
Metro Metro Data Metro Fee Metro
= —— —>
Terminal Company
—

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
A CH7|QF X[SHE 7|22 H
Process Description w2 SEE Zor it Al Rst AlLMS

TS0 HA SMet X[OFE M= 24l

3.3.21.3 Data Dictionary

Input / Output Event | Description Format / Type
Accumulated

Bus Terminal Ol A] =&l Bus data Periodic
Bus Data
Accumulated Metro Terminal Ol A £ = .

Periodic

Metro Data Metro data

Settlement System 0| A At
Settled Bus fee y ° Structure

Bus Company X|&

Settlement System Of| A{ g AtEl
Settled Metro fee o Structure
Metro Company X|&

Team 1
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33221 DFD
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Hold
Accumulated Settled
Bus Data Bus Fee Bus
2D E"'g;::‘" Bus & Metro Settlement Sompen)
Receiver = puastorage Process
Jermieal Accymul S [
Metro Data Metrg Fee
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 Terminal Data 2,
Accumulated Metro Terminal Data &
SO oo 2ot 270 2EHE
Data(2= 1t B&FEhHPt =53

T=0
MESIT= Process

Team 1
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Reference No.

2

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

Process Description

Data Receiver 25 E{ Extracted
Data(==& =241 w&=thot
TOtAM Al =0 A= ot HE O
[akAl Zh2 A4 = Bus Company 2t
Metro Company O ZtZ} settled Bus fee &
Bus Company £ settled Metro fee &
Metro Company 2 2H{3iF+= Process

3.3.22.3 Data Dictionary

Input / Output
Event

Description

Format / Type

Accumulated

Bus Terminal I} Metro

Terminal O 58 &l data & Structure
Charge o

X&ESH= OlolH XNEA

Terminal Data 0| M Settlement
Extracted Data Process M 2756t @8 A Structure

WsHEE FE0 O 0|H

O T - -

Team 1
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3.3.2.3 DFD level 2

33231 DFD

Bus data
Storage

Metro data .
Storage

Tneemed
Me trel:uz metro Fee
“Exctracted 2 3
Metro Data

Extracted
Bus Data Integrated U’lg e B
_— Bus dal- g

3.3.23.2  Process Specification

Reference No. 11

Name Bus data Interface
Input Accumulated Bus Data
Output Extracted Bus Data

Bus Terminal 2FE HA0| & &
QDE =X 7|22 HOIA 21}

E*E*Oﬂ 2t5E Extracted Bus data Tt

=H7{F = Process

Process Description

Reference No. 1.2

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

Metro Terminal 255 HAQ 2tH =
RE 78 7|58 ZOtM Mt
WSl 23t Extracted Metro
data Bt @AZF= Process

Process Description

Team 1
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Reference No.

13

Name Provide Control
Extracted Bus Data,

Input )
Extracted Metro Data ,Tick
Extracted Bus Data,

Output

Extracted Metro Data, Hold

Process Description

Bus data Interface 2t Metro data
Interface 22 E Extracted Bus Data 2t
Extracted Metro Data & 2HOtA]
trigger 7t Z-d5t7| ©7HX| Hold
MSZE Terminator 2 EL{CH7}
trigger 7t 2/ l5tH(24 A|ZHO] E

[ OFCH Settlement System Z2 2
data & ©7F= Process

Reference No.

21

Name Intergrated Bus Data
Input Extracted Bus Data
Output Unsettled Bus fee

Process Description

Bus data Storage Ol A] ErO}2
Extracted Bus Data & X A| =l
A - o/ AHBH0] M0 Ue
BE AMFAZ 2HASH= Process

Reference No.

2.2

Name Intergrated Metro Data
Input Extracted Metro Data
Output Unsettled Metro fee

Process Description

Metro data storage 0| A] 2Ot
Extracted Metro Data & H|A| =l
FARHO| o AHSHY MEEO Ues
BE AMFAS 2ASH= Process

Team 1
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3.3.23.3 Data Dictionary
Input / Output .
Description Format / Type
Event
Extracted Bus Bus Terminal Oi|A{ & &l data & Float
Data Provider O A 23TtS FE3t data
Extracted Metro Metro Terminal O A +X &I
Data data & Provider 0jA| 2202 Float
&3 data
Settled Bus Fee Integrator Process O A{ "3 4HE|Of float
Bus Interface 2 HIZ%|= Fee
Settled Metro | Integrator Process Of| Al HAHE|Of Float
Fee Metro Interface 2 Hij&%|= Fee
ZA0| 2tz E|7| O|F Q| Bus
Unsettied Bus | pee 2 aaiem vj=of Y Float
Fee N
2 E Bus Fee 9| ¢
ZA0| 2t E|7| O|F Q| Metro
oreetled ME pee 2 goiex J20) Float
2 E Metro Fee 2| &
Provide Control 0| Al F=&3t
HO|E{E Data Storage 2
Hold HL7|3t trigger 7t LA SHK| Interrupt
AUS Z20| Bus Company 2t
Metro Company 2 O}X] Atst
AlZHO| Ot e A=

Team 1
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3.3.24 DFD level 3
33241 DFD
Hold Bus
Company
-~ Enable
_— 7 Time S \“_' "_:-__-_-_.-:- Hold Metro
( Checker , Company
\ o131 ;' d
- _In, Bus data
b :{'gg.e’ Storage
Dy OV ] E: er(] ) Metro data
el - Storage
3.3.24.2 Process Specification

Reference No.

131

Name Time Checker

Extracted Bus Data, Metro data
Input .

Interface, Tick
Output Enable, Disable, Trigger

Process Description

Tick O] £0{27| F7tX| Wait State 7t
Enable &EfZ2 CH7|SICH}

Tick(24 AlZH OFERHO| S0{2F Wait
State 7| Disable O & {0 Trigger &
ZtSAl7|= Control Porcess.
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Reference No. 132
Name Wait
Input Enable, Disable
Output Hold

Time Checker Ol A Trigger 7}
LS| TIK] AL Z2M A9
FHEZ Wait State O

CH7|A|7A=& =Lt Hold & Bus
Company 2t Metro Company O
HL{F= Process

Process Description

Reference No. 133
Name Settlement Starting Process
Input Trigger
Extracted Bus Data, Extracted Metro
Output
Data

Time Checker Ol A| Trigger 7t =&
S& St Extract Bus data @+ Extract
Metro Data & Bus data storage 2f
Metro data Storage 0 £ L{=Ct.

Process Description

3.3.24.3 State Transition Diagram Time Checker 1.3.1

Enable

=

Tick [Time % 180 = 0] Tick
/ Disable “Wait" - e
Trigger Settlement Starting Process Ve W

Settlement Starting
Process

Team 1
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3.3.25 Overall DFD
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