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1. Introduction

1.1. Purpose

= =A= 2014 27| A=t

~mEYOf

Ver. NucleaR2014-PTS-SRS-2.2

OH

6#7”%

= 2SI

<Public Transportation System : A Small T-Money System> SW £ 35517 [t

2TAEY 4 ZAMO0|Ct.
1.2. Scope
A PTSES XISHE 2324 & 570 (A

In

1.3. Definition of abbreviations

HW : Hardware

SW : Software

PTS : Public Transportation System
EfL . FtEQF CHEV|7F sS4
SO 25 2HE flet &2

1.4. Reference

SRS for PTS : ver.DS-2014SE-PTS-SRS-1.0

Structured Analysis and Structured Design : verl.5 (prof. JUNBEON YOO)

1.5. Overview

2% ol het M3
3% 2E 2
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2. Overall Description

2.1. Product Perspective
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3
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2.3. User characteristics

AFRXH= PTS SXF A| FHEE EfO8iCt.
AEAH= BHAF Al FFEE EjOT 25, OfY 3% QICh

2.4. Constraints

A SAt= XS0 2HA 8t

ASEe AT, 22l 7, A, 2y 5HeE neisit

st=e 302 JpHBICH
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3. Structured Analysis

3.1. System Context Diagram

3.1.1. PTS System Context Diagram

System Context Diagram 2 HAQ} X|5tHO0| st LXE JtHEICH

Display

Card Sensor

3.1.2. PTS Event List

Card input Card Data Input

Display Current Information/status Display
DB Write terminal data in textfile
Card Data output Card data output (write)
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3.1.3. H™HAA|AHE System Context Diagram

System Context Diagram

EY

Company

ReRCicl . Adjustment 4BU{5f€F/) CorEwL:asany
Device DB AL Otal fee

Control

3.14. ™AFA|AHE! BEvent List

Input / Output Event Format/Type

DB Input Data Input Periodic, Integer,
String, Flag
Transfer Data Subway, Bus Company Integer, String
Of Total DataE £ WL}
DB Write Total DataS DBOj| X% Integer, String
Display Data Fee Data Display Integer , String
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3.2.  TERMINAL DFD

3.21. Data Flow Diagram
3.21.1. DFD level 0
32111 DFD

Card Sensor-on

Card S -off
Card Data input

Write ca
Data

+;ﬁck

Digital Clock

3.21.2. DFD Level 1
32121 DFD

Current Tiny

Em
Card .

&GEE]  Detection

Input 1
Card Sensor-off Get off Data
Card Data
Fee Data
—— Output
Calculate
Handled ——> (@S]
Control o P

3 ———
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3.21.2.2. Process Specification

3.21.2.21. Process 1
o
Card

Card Data S HNEHEN
Input

Card Sensor-off Get off Data

Name Card Detection

Input Card Data

Output Get on Data, Get off Data

Process Description & /SFAF Tag SensorOf| A Q1A &[0 2]0] 5@l DataZ Get
on Data®} Get off Data2 2550 M=

3.2.1.2.2.2. Process 2

Get on Data\

Card Data
Fee Data

Current Time

Reference No. .

Name Data Check

Input Get on Data, Current Time

Output Card Data, Fee Data

Process Description Get on Data®?} Current TimeS £3dH Sl &t userl| PTS O]
2 o=2 M Asich O = Xt Fee Datas 4 d 3510

=
Card Data®} &4 M=t}
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3.2.1.2.23. Process 3

Get off Data\
Calculate Handled
Control Data
Card Data / 3
Fee Data

Reference No ER

Name Calculate Control
Input Get off Data or Card Data&Fee Data
Output Handled Data

StLES| Inputh
A5t 1 Zdf
2 MM ST}

Process Description Get off Data?} Card Data&Fee Data =
=0|2LCF S0 2 DataZ2 A4S ==
£ =83l7| 9|4l 75 =l Handled Data

3.2.1.2.24. Process 4

Handled
Data

Reference No

Name Output Control
Input Handled Data
Output Display, DB, Usercard

Process Description M3 T2 NASZ2 AKX 2| 217t HE
Handled DataZ HfE*OE A M-S ettt

ot >
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3.2.1.2.3. Data Dictionary

Input/Output Type(Format)
Event

Get on Data &4} Sensor0 A Tag®l 7}E Data String / Integer / True&iFalse
Get off Data o} &} Sensor0j A Tag®l 7}E Data String / Integer / True&(False
Card Data Get on DataZ X2|8t 9| 7}E Data  Date(YYMMDDHHMMSS) /

True&iFalse / String / Integer

Fee Data Get on DataE MZ|ot 29| @3 Data  String / Integer / True&iFalse
Handled Data 22 AMO| %5 Data Same as Card Data

3.21.3. DFD Level 2
3.2131. DFD

<Card detection 1>

o _Enable ___ Get off —
Main Sensor —— Get off Data

Controller SR  Interface
11 13
X \\\ ag — Card Data Input
RN . Tick
Trigger"‘ \\\ K%
| ‘\ Enable Update

Card Data

Dlsab\‘e
“\ Get on '
Sensor ag — Card Data Input

Interface
14

DB
initialization
1.2 ———
Get on Data

Tick

Initialization

After Calculated
Data
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3.21.3.2. Process Specification
3.213.21. Process 1.1

Process 1.1
Enable Main _Enable ____ >
“““““““ Controller
“Disable T ”
Tick .-~ N
- : Enable
Trigget R .
ngge; Disakle .
v NN
N
Name Main Controller
Input Enable, Tick
Output Enable/Disable, Trigger
Process Description Power OnE &8} Enable0| S0{ 2™ DB initialization

off Triggerdl= & HL{ SZtA|7|22 CardSensord|
Enableg2 HWC} 320| X|L}H cardSensorES CHA|
Disable A|ZIC}.

3.2.1.3.2.2. Process 1.2

Process 1.2 .
ETrigger

DB

initialization

1.2

DB initialization

command
Name DB Initialization
Input Trigger
Output DB initialization command

Process Description MainController®| A DB initialization@ & & 20}
DBE x7|3}stLC.
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3.2.1.3.2.3. Process 1.3

Process 1.3

Card Data Input
Get off P

__Enable/Disable Sensor
Interface
1.3

Get off Data

Tick
After Calculated Data

Name Get off Sensor Interface

Input Enable/Disable, Tick, Card Data
JAfter Calculated Data

Output Update Card Data, Get off Data

Process Description Enable Al & E8| T2 MAZI SESI0 FIEQF EAS F
H|Z 3ICt FIE 7t Tagk|™ FEQF EAI18HH Card Data 2
211 Get off Data2 Z5tH, A4t 0pEO| CF ELHH After
Calculated DatazZ ©O} CardOf| CtA| Update A|ZICtH

3.2.1.3.24. Process 14

Process 1.4

Card Data Input

__Enable/Disable Sensor
Interface
14

—>  Get on Data

Tic!&'

1

After Calculated Data

Reference No.

Name Get on Sensor Interface

Input Enable/Disable, Tick, Card Data
After Calculated Data

Output Update Card Data, Get oon Data

Process Description ~ &At MM SZ 28 ZE M A0|0 Process 1.31t & &4l

(@] cC
= __.|_75|-E|-
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3.2.1.3.3. State Transition Diagram

Process 1.1 - STD

/ Power = 'On’
Enable “Waiting"

Waiting

Tick[Pow

Tick[Power=="0n’] / Trigger|"DB Init’

/ Enable “Sensor Enable”

Tick[WaitingTime==3min]
/ Enable “Sensor Disable”
Disable “Waiting”

N

Sensor : Sensor
DB Init Disable

Enable

Data Dictionary - STD Flag

Input/Output Type(Format)
Event

WaitingTime T2 AR} S A HAds Timet
Flag
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3.2.1.34. DFD
<Data Check 2>

Ver. NucleaR2014-PTS-SRS-2.2

Checking
Last

Get on Data

3.2.1.3.5. Process Specification
3.2.1.3.51. Process 2.1

Process 2.1

IN/JOUT
2.1

IN-IN OUT-IN
Interface Interface
2.2 23

Bus IN-IN Data Card Data
Subway IN-IN Data Fee Data

Checking

Last

Get on Data IN/OUT

Reference No.

Name

Input

Output

Process Description

Team4 - NucleaR

Checking Last In/Out
Get on Sensor Data

In Data, Out Data

Card Data 2 2F 82 MHE HIEIO 2
Z|2 HIO[E 7} INQIX| OutQlX|E THEHSHO] H|Of
£ TEot0 HESHC}
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3.2.1.3.5.2. Process 2.2

Process 2.2 IN Data

IN-IN
Interface

2.2

Bus IN-IN Data
Subway IN-IN Data

ReferenceNo. 22

Name IN-IN interface

Input IN Data

Output IN-IN Data

Process Description Process 2.1 OJ|Al 2F2 IN Data= IN-IN Data2

7t=5t0] ==tk
3.2.1.3.53. Process 2.3

Process2.3

Interface

2.3

Card Data
Fee Data
Name OUT-IN Interface
Input Out Data
Output Card Data, Fee Data

Process Description  Process 2.10{| A 82 Out DataE A 2|5t Card
Data2t Fee DataZ 7t3 & =S}

Team4 - NucleaR |O|X| 20 /55
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3.2.1.3.6 State Transition Diagram

Process 2.1 - STD
Checking Last In Out o

Enable
/GetOnData

Checking

Last In/Qut
2.1

Tick[InQutFlag==T]

. Tick[InOutFlag=="0']
/ Trigger Process 2.2.1

igger Process 231

Interface Transfer

Controller Controller
221 23.1

Data Dictionary - STD Flag

Input/Output Descript Type(Format)
Event

InOutFlag FFEG|0|E{Q| OHX|2 £8[ALE 7|28t=  Character(/0)
Flag
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3.21.36. DFD

<Calculate Control 3>

Handled

as Balance Card Dat
— Lar ala
IN-IN Data Calculator Fee Data

Get off Data
~N

Current Time .
Display Data
Interface =P

3.3

Display Data
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3.2.1.3.7. Process Specification
3.21.3.7.1. Process 3.1
Process 3.1

Get off Data

IN-IN Data

OUT-IN Data

Reference No
Name

Input

Output
Process Description

3.2.1.3.7.2. Process 3.2

Process 3.2

Card Data

Fee Data :

Reference No

I

Name

Input

Output

Process Description

Team4 - NucleaR

Ver. NucleaR2014-PTS-SRS-2.2

Fee
Calculator
3.1

Card Data
Fee Data

Fee Calculator
Get off Data, IN-IN Data, OUT-IN Data
Card Data, Fee Data

Input 02 S0{2 DataZ HIEICZ Q2 A2
s, A o] 2eE HEE 23 Hot 7t
YEEZ L0 S,

_ - Card Data
Fee Data

Impossible Data

Balance Check
Card Data, Fee Data
Card Data, Fee Data, Impossible Data

3 A410] +8 ¢l Dataz Tl o 2.
XIoHO| ZESHARL DataS A2
SHX| U242 Impossible DataE
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3.2.1.3.7.3. Process 3.3

PrOCGSS 33 Impossible Data

Current Time Dlsplay
Interface

3.3

Display Data

Display Data

Reference No. 33

Name Display Interface

Input Impossible Data, Current Time, Display Data
Output Display Data

Process Description Impossible DataE ELCHZ Displayof £t £

£ 2517{LY}, Display DataZ EL{Z Display0f
HRE =Lt
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3.2.1.3.9 State Transition Diagram

State Transition Diagram for ,
Controller 3.1 |

InputDistr

butor3.1.1

Tick[flag == B ININ Dat3
[Mrigger "B ININ’

ick[flag ==NOTMEAN |
\ Flag == TRANSFER | flag == GetOffData]
a [Trigger "AdditionalFee’

\
Tick|(flag == S ININ Data) Tick[(flag\f: S ININ Data) '
&8 (TransferFlag == T)| &&(Transzlag::' ) Additional

igger Tars SN igger "Nt Trans S NN s

Trans S IN-IN
113

Data Dictionary — STD Flag

Input/Output Descript Type(Format)
Event

flag ZEHA oI RES 2EST| Ofs A Int
28}= flagzto 2 0|2| Mol ¢ £t
TransferFlag FFEH|O|Ef Lo O|M Ef7F $H&OIXK|  Character(T/F)

EAlots 2211
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3.21.38. DFD

<QOutput Control 4>

Qutput DB

Card Data — Handle —_— Writer
Fee Data Interface
e 41 42

Get off Get on
Sensor Sensor

Interface Interface
13 14

3.2.1.3.9. Process Specification
3.21.3.9.1. Process 4.1

Process 4.1

Output

Card Data Handle DB Data
Fee Data Interface

41

After Calculated Data

Reference No

Name Output Handle Interface
Input Card Data, Fee Data
Output DB Data, After Calculated Data

Process Description  Input ©2 S0 2 DataZ o Eot= output®f XA 7t
2 3 23520
=1 LS 0
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3.2.1.3.9.2. Process 4.2

Process 4.2

DB Data

Reference No.

Name DB Writer
Input DB Data
Output DB

Process Description DB DataZ Ct27| Database®f| A& otC}.
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3.2.1.3.12 State Transition Diagram

State Transition Diagram for
Controller 4.1

Balance
check
Tick[sm>=0]/Trigg

Tick/Trigger er "DB Write"

“"Display Control”

Display DBWrite
Control Tick[sm>=0]/Trigg
er "Card Data

Write”

Card Data
Write
Input/Output Descript Type(Format)
Event
Z  int

Sm totalFee@} Balance®| X}0|Z LIEFLY
21

Data Dictionary - STD Flag

rir

| O|X| 28 / 55
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3.2.1.3.10. Data Dictionary

Data Dictionary - Card Detection

Input/Output Type(Format)
Event

Card Data Input FIEQMEE A2 Data String / Integer / True&False
Update Card Data 23 M2[7t 25 £t % Cardoj Write  Date(tYMMDDHHMMS) /

= Data True&iFalse / String / Integer
After Calculated  Get on Data H2[3t 59| 7}E Data  Date(YYMMDDHHMMSS) /
Data True&iFalse / String / Integer
Get on Data DFD vl 1 5%

Get off Data

Data Dictionary — Data Check

Input/Output Type(Format)
Event

In Data Sensor on0f A Tag®! 7}= GH|O|E{Q| OF String / Integer / True&False
X|8t 2|£20| 'IN'Ql Data

Out Data Sensor onOj|A| Tag®! 7}E [|O|E{Q| OF String / Integer / True&False
X|8 2|0 'OUT'Ql Data

Bus IN-IN Data In Data®| OFX|2H At D E4CHO| Date(YYMMDDHHMMSS) /
Bus®l Data True&False / String / Integer

Subway IN-IN Data In Data2| OfA|2} A% W& Z=EHO| Date(YYMMDDHHMMSS) /
Subway?! Data True&False / String / Integer

Card Data DFD Lvl 1t 3&

Fee Data

Get on Data
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Data Dictionary - Calculate Control

Input/Output Type(Format)
Event

IN-IN Data Bus IN-IN DataQ} Subway IN-IN DataZ  Date(YYMMDDHHMMSS) /
EP True&False / String / Integer
OUT-IN Data Get on Data = OfX|8t DE4CH 0|2A]  Date(YYMMDDHHMMSS) /
SHAt 7|2 0] Hhob9l= Card Data True&False / String / Integer
Display Data CH7| ClAS 0o £3E HE HHE  Integer/ String
Data

Impossible Data  Balance Check £ S1totA| X&S LIEF  True&False / Integer / String
Lh flaget 19} 221 Datez 74

Data Dictionary — Output Control

Input/Output Type(Format)
Event

DB Data 2t X|8A £t27| Database0f X &= Date(YYMMDDHHMMSS) /
Data True&False / String / Integer

After Calculated Z& Data Handling Process7} £ & At Same as Card Data
Data 8X RE7tEY 7|EE Data
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3.2.1.4. DFD Level 3
3.2141. DFD

<Get off Sensor Interface 1.3>

Enable ., OffSensor Card
Disable ., Handler

Tick™ ™
Card Data

pdate
Card Data
After
Calculated —. . S—
Data Distributor . Get off Data

1.3.2

3.2.14.2. Process Specification
3.214.21. Process 131

Process 1.3.1

B OffSensor
Disable., Handler

Name OffSensor Handler
Input Enable, Disable, Card Data, Tick
Output Card Data Input, Update Card Data

Process Description  Main Controller 0f { 2= Enable/Disable 4+l 0j| [Tt
2t SXSICE CardQ| TagE QIAISHD Card Datas 9
012t Card Data Input2 = = =HSIC}.
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3.2.14.22. Process 1.3.2

Process 1.3.2

Card Data pdate

InPUt\L Card Data
After Input _
Calg:ltzted T B RESGIE —~ Get off Data

132

Reference No.

Name Input Distributor
Input After Calculated Data, Card Data Input
Output Update Card Data, Get off Data

Process Description Tagk| 0| 2/0{2 Card Data Input2 Get off DataZ 7}
55}0] =257 L} After Calculated Datag 7+& 95t
Update Card DataZ &= =St

3.2143. DFD

<Get on Sensor Interface 1.4>

IZEY  OnSensor
Disable ., Handler
141

Update

Card Data
After
Calculated — .In.put G D
Data Distributor et on Data

14.2
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3.214.4. Process Specification
3.21441. Process 141

Process 1.4.1

LENY  OnSensor
Disable . Handler

141

Tick™”

Card Data

Reference No.

Name OnSensor Handler
Input Enable, Disable, Update Card Data, Tag, Tick
Output Card Data Input, Update Card Data

Process Description  Process 1.3.1 — OffSensor Handler 2} &
321442, Process 14.2

Process 1.4.2

Card Data
InPUt\l/ Card Data

After
Calculated —
Data

Input ——
DISilatiteli ] — Get off Data

14.2

Reference No.

Name Input Distributor
Input After Calculated Data, Card Data Input
Output Update Card Data, Get off Data

Process Description  Process 1.3.2 - Input Distributor ot =¥
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3.2145. DFD
= IN-IN Interface 2.2 =

INnterface
Controller

IN Data ———=

Bus IN-IN Subway

IN-IN
INnterface Interface
2.2.2

2.2.3

Bus IN-IN Subway IN-IN
Data Data

3.21.4.6. Process Specification
3.214.61. Process 221

Process 2.2.1
Interface

Controller
221

IN Data ——

! \
I A}

Triggerff’l INData \‘\Trigger
v N

Name Interface Controller

Input IN Data

Output IN Data, Trigger

Process Description Input@ 2 S0{2 IN Datag 910 7t& |20 A
8%t u STl SF0 W2l Tigger 4125 HE
st
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3.2.14.6.2. Process 2.2.2
Process 2.2.2

Trigger

~
~ ~\

Bus IN-IN
Interface Bus IN-IN

IN Data_ 222 e Data

Reference No

Name Bus IN-IN Interface
Input IN Data, Trigger
Output Bus IN-IN Data

Process Description Trigger Al 5.0 9|

5 SX50 IN DataZ 7}28}0]
Bus IN-IN Data® Z2stC}.

A
P~
=l

3.2.1.4.6.3. Process 2.2.3

Process 2.2.3

Trigger

~
~ \

IN-IN Subway IN-IN
IN Data_ >IBIERES > Dot

223

Reference No

Name Subway IN-IN Interface
Input IN Data, Trigger
Qutput Subway IN-IN Data

Process Description  Trigger Al =.0j O[5 &Aiot0{ IN Datag 7t&5H0
Subway IN-IN DataZ Z2{3tL}.
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3.2.14.7. State Transition Diagram

Process 2.2.1 — STD

Bus
Interface

Y
rd

Tick[TagTerminal=="B"]
/ Trigger Process 2.2.2

Enable
O

Waiting

Tick[TagTerminal=="'S"]
/ Trigger Process 2.2.3

Subway
Interface

Data Dictionary - STD Flag

Input/Output Type(Format)
Event

WM o B HOlE &

TagTerminal 7}E0 0| E 3 4 7+S  Character(B/S)
Zaiq

LIEtLY =
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3.2148. DFD

< OUT-IN Interface 2.3 >

OUT Data - Transfer
Controller

Timer

. False(Trigger)

True(Trigger) -
4

Transfer General
Get on Get on
Interface Interface
2.3.2 233

Card Data
Fee Data

3.2.149. Process Specification
3.2149.1. Process 231

Process 2.3.1

Transfer
Controller
231

OUT Data———

. CurrentTi

I
’ A

A

True('l'ri%ger) W “Ealse(Trigger)
Y

Reference No.

Name Transfer Controller

Input OUT Data, Request Data, Current Time

Output True/False Trigger, Response Data, OUT Data

Process Description YHU2 HOIHE Sl et 75 TEotL} =
Z0|H True A| 192, OIL|2IH False A| 2192 A
SHotL.
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3.2.149.2. Process 2.3.2

Process 2.3.2

OUT Data \

Transfer

Get on
True(Trigger) Interface S ﬁ:aef gaat;a
232
Reference No. e
Name Transfer Get on Interface
Input OUT Data, Trigger
Output Card Data, Fee Data

Process Description Triggerd] 2|sff 2&+E|™ OUT DataE ELHZ off &
FIEQ| ztE HE| ZZ2MAIS £35St = Card Data
@} Fee DataES Z=iotC}.
3.21493. Process 2.3.3
Process 2.3.3

OUT Data
General
_ Get on Card Data
False(Triggen) __ Interface 7 Fee Data

233

Reference No. X

Name General Get on Interface
Input OUT Data, Trigger
Output Card Data, Fee Data

Process Description Trigger0 2|5l =4t&|™ OUT Datag ECHE oSf{T
FIEQ| M4 X T2 N AS =St = Card Data
@t Fee Datags £ =SICt.
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3.2.1.4.10.State Transition Diagram

Process 2.3.1
Transfer Controller— STD

Transfer

Tick[(curPTS == 'S’ && TagTerminal True
=B’ && (timeGap <= 15))||
(curPTS == ‘B’ && TagTerminal ==
&& (timeGap <= 15))]
/ Trigger “Transfer True”

Enable
Waiting

Tick[(curPTS == "B’ && TagTerminal =='B")||
(curPTS == 'S’ && TagTerminal =='S’)||
(curPTS == 'S’ && TagTerminal =="B" && Transfer
(timeGap > 15))||(curPTS == ‘B’ && False
TagTerminal =='S" && (timeGap > 15))]
/ Trigger “Transfer False”

Data Dictionary — STD Flag

Input/Output Descript Type(Format)
Event

curPTS ST EfSEO|9 2 LIEHLH= S22 Character(B/S)
TagTerminal FFEH|0|E LHO|A O] Ef& E{O|d 742 Character(B/S)
LIEPLYS Z2fa
timeGap 7tEG|0IE Lol AlZtat E{O| 2| HXHA|  Timet
{ts Hlust o= A5 FE HHS=

B Abg i)
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3.214.11. DFD

3.1 Fee Calculator

BUS IN-IN Data

SUBWAY IN-IN Data

Card Data
Fee Data I
nput
DistriFlJJutor T S IN-IN Data Trans S
Get off Data 311 IN-IN

3.13

NT S IN-IN Data

Handled
Data

Additional Fee Data

Addition

al Fee
3.15
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3.2.1.4.12. Process Specification
3.214.12.1. Process 3.1.1

3.1 Fee Calculator

3US IN-IN Data —__

Input
Distributor
311

SUBWAY IN-IN Data——

Card Data /

Fee Data

BMta

T SIN-IN Da

T SUN-IN ~
Handled
m / §

Get off Data

Additional Fee\Data
Additional Fee

315
Name Input Distributor
Input BUS IN-IN Data, SUBWAY IN-IN Data, Card Data,
Fee Data, Get off Data
Output B IN-IN Data, T S IN-IN Data,
NT S IN-IN Data, Additional Fee Data
Process Description Subway IN-IN Data7} {24 &|™ Transfer Controllerd|

Requestd}0f 250{ 78 &0IEH=C} ks 24010] &l
BT S IN-IN Data7} EIC} 2120] OFL| S NT S IN-IN
DataZ} EICt. Bus IN-IN Data®| A2 &5 0 £Qt Al
o0 0gA f3 & Fapotct 0[Q9f A2 = ofE
A0 92 27123 A LkS 2{3f Additional Fee
DataZ 7}5&/0f ojE T2 A A0 LL{ZICH
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3.2.1.4.12.2. Process 3.1.2

Process 3.1.2
BIN-IN Data ———> m Handled
Data
ReferenceNo. 1312 |
Name B IN-IN
Input B IN-IN Data
Output Handled Data

Process Description O|H A} M0| HAE EFSol 1 ofAfA| 7HE
T8 %2 Data0|Ch O] A
ot Handled DataZ 7}aot0| Z2otLt,

3.2.1.4.12.3. Process 3.1.3

Process 3.1.3
TSIN-IN Data—%w “Handed.
Data

ReferenceNo. 313

Name Trans S IN-IN

Input T SIN-IN Data

Output Handled Data

Process Description O] A M0 &53t X|S}E S B4t 5FAHA
7}EE E| 28} X | 32 DataO|Ct. OJYA 3 600

@2 S0} Handled DataZ 7+&0(0] Z Rt
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3.2.14.12.4. Process 3.14

Process 3.14
NT S IN-IN Data————> m Handled
Data
Reference No. 3 1.4
Name NotT S IN-IN
Input NT S IN-IN Data
Output Handled Data

Process Description O A M0f X|olE S &S
Ef151X] 942 DataO|Ct. 0|7
1tot 1 Handled Data2 7tg o0 Z2StCt,

SfARA| 7IES

51
:I. ol d

Moz 20082 F
olC

j

_

3.2.1.4.12.5. Process 3.1.5

Process 3.1.5 S

Additional Fee Data——> Additional Fee SN Handled
315 Data

Name Additional Fee

Input Additional Fee Data

Output Handled Data

Process Description ~ Get off DataS HEH O 2 S}AfA| -’}57}83 71|+_P 1t
5S A4ste T2HA 271038 A4 S

Handled Data2 7}-50t0 =3
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3.2.1.4.13.Data Dictionary
Data Dictionary — Get off Sensor Interface
Input/Output Type(Format)
Event
ol i S
Data Dictionary — Get on Sensor Interface

Input/Output Type(Format)
Event

Get off Sensor Interface?} = !

Data Dictionary — IN-IN Interface

Input/Output Type(Format)
Event

ol 2t s

Data Dictionary — OUT-IN Interface

Input/Output Type(Format)
Event

Request Data Transfer Controller 0f £t& Of & 2018  Date(YYMMDDHHMMSS) /

=

2t 2|8) FEtsh= Data True&False / String / Integer
Response Data Request DataZ HIEIC 2 314 {512 T  Boolean(True/False)

thel = ™Eoh= Z1t Data

Data Dictionary — Fee Calculator

Input/Output Descript Type(Format)
Event

B IN-IN Data SAF © ElSTE HAO|A SFAFA| Ef  Card Data + Flag
At U2l e Holg

Et=5t X|5IAHO0|A| Card Data + Flag

—_

=)

T S IN-IN Data

of>
e
r

o

o 0>
o

Hu

0l =
St JSHA|gE L WEl 7HE H|olH

NT S IN-IN Data Ol &%} M 7|2 &3t X[S}-OA 8F  Card Data + Flag
KpAl B SEA[RE D L8l 7FE G|O|H

Additional Fee Data 2| A0 siYsIX| %= 4= oY Ol  Card Data
O[O LA F=7teaS A LsHof 5=
ol g
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3.2.1.5. Overall DFD

it
Dt ‘
) f ot

e
(ontoler

L, h
[nterace

m
/-‘
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3.3, TARA|AH DFD
3.3.1. Data Flow Diagram
3.3.1.1. DFD level 0
3.3.1.11. DFD

Subway
Company

Bus
DB data ARV
Justment Compan
Input pany

Control
3.3.1.1.2. Data Dictionary
Input / Output Event Format/Type

Device DB

DB Input Data Input Periodic, Integer,
String, Flag
Transmit Data Subway, Bus Company  Integer, String
0f Total Data€ ELHC}
DB Write Total DataZ DBOj| X% Integer, String
Display Data Fee Data Display Integer, String
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3.3.1.1.3. Process Specification
3.31.2. DFD Level 1
33.1.21. DFD

DFD Level 1

BEYE]

DB Calculated
Data H d n]_d ler Data

Transmit
3
Monitor

3.3.1.2.2. Process Specification
3.3.1.2.21. Process 1

Process 1
Data
DB DB
Data Handler Date

1

Reference No. [

Name Data Handler
Input Tick(From. Digital Clock),
DB Data(From. DB Data Store)
Output DB Data(To. Calculator)
Process Description CHat7| DataE =21 2tA] Calculator

2 DataS M£otrt,
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3.3.1.2.2.2. Process 2

process2

0 Calculated
Data

Reference No. E

Name Calculator

Input DB Data(From. Main Controller)

Output Calculated Data(To. OutputHandler)
Process Description Distributed Data& EO}e} HALS St A|

At El @ 32 OutputHandler@ 2 ™ EHSICE

3.3.1.2.23. Process 3

Process3
Subway
Company
Bus
Company
Calculated Output Total
Data Handler Data
3
Monitor
ReferenceNo._____ 13
Name OutputHandler
Input Calculated Data
Output Total Data
Process Description Calculated DataE ™% BtO}, 2tZEo| A}
of M3, DBY| X%, Monitor0f Display
L},
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3.3.1.2.3. Data Dictionary

Data Dictionary

Input / Output Event Format/Type

DB Data DBO| A 7t 2 oI & Periodic, Integer,
Q& 0| String

Calculated Data DB Datag Zf2fo| A4t Integer, String
AlOf SEA| Al 4tstof Lt
2 Data

Total Data AAE @ 2E2 $HASE Integer, String
Data
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3.3.1.3. DFD Level 2
3.3.1.3.1. DFD

DFD Level 2. Data Handler

DB Data

Data

3.3.1.3.2.  Process Specification
3.3.1.3.21. Process 1.1

Processl.1

DB

Data DB Data —

Reference No.

Name Data Read

Input DB Data(From. Device)

Output DB Data(To. Distributor)

Process Description DBOJ|A| 2t Ct2H7| 0| DataE 40 @A,

Distributor@ 2 ™&SHC},
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3.3.1.3.3. DFD
DFD Level 2. Calculator

Non-adj Bus, Trans
Subway Bus, Subway
Fee Data Fee Data

DB Non-Adjustment Transfer
Calculator Calculator
Data 21 22

Bus, Subway
Fee Data,
DB Data

Bus, Subway
Fee Data
DB Data

General

Calculator

23 Bus, Subway
Fee Data
DB Data

Non-Trans
Bus, Subway
Fee Data

3.3.1.34. Process Specification
3.3.1.341. Process 2.1

Process2.1
Non-
DB . Bus, Subway
Data AdJustment Fee Data,

Calculator DB Data
2.1

Reference No.

Name Non-Adjustment Calculator
Input DB Data
Output Bus, Subway fee Data,
DB Data
Process Description DB Datas HtOtA O] FA @2 A|AHE Cf

2 H 4SO Fee Data0f €t = Non-
Trans-Calculator2 ™ &SHC}.
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3.3.1.34.2. Process 2.2

Process2.2
Bus, Subway Transfer Bus, Subway
fee Data, Calculator fee Data,
DB Data 22 DB Data

Reference No

Name TransferCalculator

Input Bus, Subway fee Data, DB Data

Output Bus, Subway fee Data, DB Data

Process Description Datas HIOtA] 2tE5 @F AALH CHE A At

Sl Fee Data0f g4t & OutputController
of Hasict

3.3.1.34.3. Process 2.3

Process2.3
General
Bus, Subwa
/ Calculator Bus, Subway
fee Data, o Dats
DB Data 23 '

DB Data

Reference No

Name General Calculator
Input Bus, Subway fee Data,
DB Data
Output Bus, Subway fee Data,
DB Data
Process Description DB DataS 2tOtA{ O| |AHE CH

A=
Z A4t S Fee Datadj| E,J.\_F = Transfer
F.

Calculator0f| M&otC
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3.3.1.35. DFD

Bus, Subway Output
fee Data, Handler

DB Data 31 il

3.3.1.3.6. Process Specification
3.3.1.3.6.1. Process 3.1

Process3.1

Bus, Subway Output

fee Data, Handler

DB Data 31 subway.Co

Reference No.

Name Transmit
Input Bus, Subway fee Data,
DB Data
Output Subway, Bus Fee, Total Fee
Process Description Subway, Bus FeeE 2O ™ ZF subway

company0f| subway dataZ, bus company
0| bus dataE, 12|11 DB, Display0f Total
DataS M&otLC}.

- O -
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3.3.1.3.7. Data Dictionary

Data Dictionary - . Data Handler

Input / Output Event Format/Type

DB Data DBO||A 7} & L& Periodic, Integer,
22 H|0o|H String

Data Dictionary

Input / Output Event Format/Type

DB Data CHE7| DBOA 2102  Integer, String, Flag
B = Data
Non-adj-Fee nonAdFee !=0 Q| 4t2 Integer, String

2 O/™4A =l FeeE A
AFSE Data

Non-Trans-Fee TransferFlag == "F/|| Integer , String
(@]

FeeS A|AtSH Dat

Trans-Fee TransferFlag == "T" || Integer, String

QL

b

ok

==
rz ol
<

Subway Fee 420 Integer

of [ OF
o
10
i o

Il

Bus Fee 429 A Integer
=

o> 0 10 A i Hu
oE >
L
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3.3.1.4. Overall DFD

DB Data
— Bus, Subway
Fee Data,
DB Data

Non-
Adjustment
Calculator

Transfer
Calculator

General
Calculator

Bus, Subway
Fee Data
DB Data

Transmit

Subway.Co
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