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1lIntroduction

1.1 Purpose
= TME 2014 9 2357 A=bfstn AZEQ SSIE HSHA|
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1.2 Scope
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1.3 Definition of abbreviations
HW : Hardware
SW : Software
PTS : Public Transportation System
Ef : FtERb THEV|I7F SMY = JAEE St &9

SOMAAl R EME ?let dH
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1.4 References
SRS for PTS : ver.DS-2014SE-PTS-SRS-1.0

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

1.5 Overview
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2 Overall Description

2.1 Product Perspective
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2.2 Product Functions
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2.3 User characteristics
AEXH= PTS £XF Al 7IEE Ej3ICH

AMEXtE SHAF Al ZtEE BIOY #k, OfE == UCh

2.4 Constraints and Assumption

H2A SAs XG0 2A 8iCh
ASHE2 Ao el 28, ME, ZE 5192 a{etct
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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|5l&H0| ¥t A= E 7t7ICE
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Display

Card Sensaor

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)

3.1.3 ™GAFA|AHED System Context Diagram

PTS

Company

Adjustment

Device DB
control

Team4 - NucleaR 0| X| 11/ 90
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3.1.4 ™AFA|AHE Event List

Input / Output Event Format/Type

Device DB Input Device Data Input String

Fee PTS Company0f E4HEl  String
fas EWCL

DB HAZE NS DBO| A& String

Display Total Fee Display (write) String

3.2 Data Flow Diagram
3.2.1 DFD Level O

3.2.1.1 Bus Terminal DFD

Display Data

Bus
Card Sensor System

Card Data Input

Timer

Digital Clock

Team4 - NucleaR 0| X| 12 /90
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3.2.1.2 Subway Terminal DFD

Display

Card Sensor-on —_Geton Data

\$

Get off Data

_——"'"-_—'_'—F?
__'_'_'___,_,-'—'—"'_'_'_FF

/Diam

Card Sensor-off

Write ¢ II‘ELE_\iL User
Data Card

?I'ick

Digital Clock

3.21.3 ™AA|IAEH DFD

Bus
RLCEENY . Adjustment [V Company
Device DB Bl Control ~ Total fee

 Totalfee— . DB

Total fee :
Moniter

Digital Clock

Team4 - NucleaR 0| X| 13 /90
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3.2.2 DFD Level 1
3.2.2.1 Bus Terminal DFD

Card
Detection

Card Data Input 1

Tick
CardData

Transfer
Check

Display

Calculate
Control

o
|

Output
Control
4

Handled
Data

UserCard

3.2.2.2 Process Specification

3.2.2.2.1 Process 1

EEE

Card Data Input

Car ata

MName Card Detection

Input Card Sensor

Output CardData

Process Description ZH=2| TagE QIAlSHLL Tag

£l 7t=o| =& 2loj2Ck
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3.2.2.2.2 Process 2

Card Data

Current

\
Checl& ata

Reference No. 12

Name Transfer Check

Input Card Data , Current Time

Output Check Data

Process Description Current Timeldt Card Datas 0| &2, ==

T
=

3.2.2.2.3 Process 3

Check
Pata___

. Handled
Calculate Data

TE HHTH0 a4 M0 28t JEE

=
S5t Check datas £d9753

£ =dgthh

Control

Team4 - NucleaR
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ReferenceNo. 3

Name Calculate Control

Input Check Data

Output Handled Data

Process Description Check DataZE B0} Q2 HAHE T8 =

0%t O

ZE A A0 == = E5HE QJ3l 7t
&Il Handled DataE &3 %I}

3.2.2.2.4 Process 4

Display

Display

Handled Output

Data = Control
4

UserCard

Reference No. 4

Name Output Control

Input Handled Data

Output Display Data, DB Data, UserCard Data
Process Description Ml T2 HAEE HAH He2|=l HE9|

3 182 Susit

Team4 - NucleaR |0|X| 16 / 90
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3.2.2.3 Data Dictionary

Input/Output Descript Type(Format)
Event

Card Data Sensor2 2E Tagk|({ QIS W& string/ Integer
FIE Data

Check Data HIY A2 0 ZEE o 2 22 Date(YYMMDDHHMM55)
oiCtsl Data / True&False / String /

Integer

Handled Data Calculation0] 2b2 5|11 =32 2|s| Same as Check Data
712 =l Data

Display Data Display0fl Z=% Data String / Integer

DB Data Databased HZEHE! Data Same as Check Data

User Card Data SensorE S5l AHAlZ NEFIC Same as Check Data
Data

3.2.2.4 Subway Terminal DFD

Calculate
Control
Card Sensor-on —_— _ 3
Card
Card Data
Input
—

Handled

Data Display

Output
Control

Card Data quser
Fee Data Card

Current Time

Detection

Card Sensor-off g

Team4 - NucleaR m|O|X| 17 /90
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3.2.2.5 Process Specification

3.2.2.5.1 Process 1

Card Sensor_on \
Card Data

Get off Data
i

_ . Input
Card Sensor off P
— fﬂ
Get on Data
;:'ITiCk
Name Card Detection
Input Card Data
Output Get on Data, Get off Data
Process Description Z=/S}A} Tag Sensor0f| Al QIAIE|O] 20 =S92l DataEs Get
on Data®} Get off Data2 2R3} M=
3.2.2.5.2 Process 2
Card Data
Fee Data
et on Data —
Current Time
m|0| X| 18 / 90
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Name Data Check
Input Get on Data, Current Time
Output Card Data, Fee Data

Process Description Get on Data®} Current Time& £} S &t user®| PTS 0]
2 428 M3%0E O = Mol Fee DataE 45t
Card Data®} &/ A= HHZ}

3.2.2.5.3 Process 3

Get off Data — LS [V ]2
Control ___Handled
t%ard Data ———

- Data
ee Data =

Reference No

Name Calculate Control
Input Get off Data or Card Data8tFee Data
Output Handled Data

Process Description Get off DataQ} Card Data&Fee Data = S}L2S| InputZt
=0 2L} S0{2 Data2 @ gAHE A5t 1 A4t
£ Z£8o7] 219l 713 & Handled DataZ 4 &, H 5oLt

3.2.2.5.4 Process 4

Team4 - NucleaR 0| X| 19 /90
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==

~

Handled
Data —

Reference No.

Name Qutput Control

Input Handled Data

Qutput Display, DB, Usercard

Process Description Ml T2 MAEE8 HX|H A= 2otz &=
Handled Data& HIE'C 2 =3 117E S =all5iC}

3.2.2.6 Data Dictionary

Input/Output Type(Format)
Event

Geton Data A&t Sensortf| M Tag®l 7H= Data String / Integer

Get off Data S}&}F Sensor®f| M Tag®El 7HE Data String / Integer

Card Data Get on DataE 2|2t =2| 7} E Data Date(YYMMDDHHMMSS) /
True&False / String /
Integer

Fee Data Get on DataE& X 2|3t 2| 83 Data String / Integer /
True&False

Handled Data 83 HAto] 2tF &l Data Same as Card Data

Team4 - NucleaR m|0| X| 20 /90
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3.2.2.7 "LAAIAEH DFD

Main

1

; /
Tick

Calculated
Digital Clock Fee

Bus
| =
Company

Aggregation S

3.2.2.8 Process Specification

3.2.2.8.1 Process 1

Device DB*6 Main Device

Controller — " DB Data
1

A

L Tick
Digital Clock

ReferenceMo. 11

MName Main Contraoller

Input Tick, Six Database of Devices

Output Device DB Data

Process Description TickE ZE9f| 322 A|7I0] &2 &
QIX|SHE 57 K|St S, 17 B
O| DBE 2 2}A Calculator2 H£&

Team4 - NucleaR 0| X| 21/ 90
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3.2.2.8.2 Process 2

Calculated
Fee

Device
DB Data

ReferenceNo. 12

Name Calculator

Input Device DB Data

Output Calculated Fee

Process Description Device DB Datas =0l @234 T2 4|
T = A Bl @38 Aggregation@ 2
M.

3.2.2.8.3 Process 3

TDtalégbwﬁém
e

——

Bus
s
__—TJotal-Bus Fee Company

_“__MIm@t DB
Information > i

 Disol
K EFBR Moniter

Calculated Aggregation
Fee

Team4 - NucleaR m|0| K| 22 /90
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ReferenceNo. 3

Name Aggregation

Input Calculated Fee

Output Total Fee(To. Each PTS Company)
Adjustment Information, Display Data

Process Description Aitel 8e=EEE Sol Z4FPTS 2AE 8

a2 gitstn &St 1 = DBY}
Moniter0f| &t HEE EZ-olC}

3.2.2.9 Data Dictionary

Input/Output Descript Type(Format)
Event

Device DB*6 Z+ PTS CH2H7| 2| Databases TXT File
Device DB Data L2 7| DatabasesE 2/0{A ZE%t Data String/ Integer /
True&False

Calculated Fee DB DataE& 245t Q= AHAL 2|7} 28 Same as Device DB Data
Z2El Data

Total PTS Fee Z} PTS SystemO| =&Y @32 It Same as Device DB Data

Display Data Monitortf =22 Data String / Integer

Adjustment DEOj| A& FHAL =5t HE Date(YYMMDDHHMMSS) /

Information String / Integer

3.2.3 DFD Level 2
3.2.3.1 Bus Terminal

3.2.3.1.1 Lv2 - Card Detection DFD

Team4 - NucleaR m|0| K| 23 /90
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Card Data Input

Enable/Dizable

Input
power g

Tick %

E E Enable/Disable

L

initialization

117

DB initialization
command

3.2.3.1.2 Lv2 - Card Detection Process Specification

3.2.3.1.2.1 Process 1.1

Enable/Disable

E Enable/Disable

Team4 - NucleaR

CardData
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Reference No. 12

Name
Input
Output

Process Description

3.2.3.1.2.2 Process 1.2

Main Controller
Input Data, Tick
Enable/Disable

Power Input 0| {2 @ DB Initialization
= EnableA|7| 11 CardSensorOn®j| Enable
£ BUWiC 1 = 180Tick 0| A|LtH
CardSensorONZ disableA|7ILC}

Trig:ger

DB

initialization

12

DB initialization
command

Reference No. 132
Name DB Initialization

Input Trigger

Output DB initialization command

Process Description

Team4 - NucleaR

MainController®| A4 DB initialization@ & &
Ht0F DBE Z&7|3}otC}

H|O|X| 25/ 90
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3.2.3.1.2.3 Process 1.3

Card Data an ut

Enable/Disable

_______________ CardData

| Reference No. I 1.3

Name Card Sensar ON

Input Trigger, Enable/Disable, CardData Input
Qutput CardData

Process Description Enabletl =& 231 1TickO| =0

—
CardSensorE ONA|ZICE (ATick2 DB 27|
SNED)

3.2.3.1.3 Lv2 - Calculate Control DFD

Current Time
Data

Calculate : = Calc =
S Calculate (..3|LL!|€_T:‘
= additional transter

3.2

Addi

Calculate
Tatal fee

3.5

Balance
Check N Subtract

Data

Total fee _—
Data

Team4 - NucleaR |0| X| 26 / 90
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3.2.3.1.4 Lv2 — Calculate Control Process Specification

3.2.3.1.4.1 Process 3.1

Transfer

Fee
Card Control
Data — il

Current Time . ,,«"T'r-iféger;' Trigger
Data Tng!g,er i S
g v Tt

[Rofererco No. 132
Name Transfer Fee Control

Input Check Data, Card Data

Qutput Trigger

Process Description Tranfer Check® 2 E 22 checkZ}l Card

Data, Current Time dataS HEIC =
TriggerE o2 calculate process £ ¢S E
HUCE

3.2.3.1.4.2 Process 3.2

Trigger-~

Calculate
Basic

Team4 - NucleaR m|0|X| 27 / 90
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Name Calculate Basic Fee

Input Trigger

Output Basic fee Data

Process Description Tranfer Fee Control 0| TS0 7| 282

= 2 1015l0F ot= ZF Trigger 1= E B0
Basic fee Data £ Calculate Total fee 2 H
L

3.2.3.1.4.3 Process 3.3

Trigger

Calculate
additional

Addiltnnal
fee data
W

Reference No. a3

Name Calculate Additional Fee

Input Trigger

Output Addtional fee Data

Process Description Tranfer Fee Control 0| ZtCHSHG O] H A

Q22 Et8|0fF st AL Trigger 21T E
2t 1 Additional fee Data & L{E WL}

Team4 - NucleaR m|O| K| 28 / 90
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Card
Data

Current Time
Data

Ver. NucleaR2014-PTS-SRS-0.5

‘h“nﬂhTrigger

Calculate
transfer
Fee

Name
Input
Qutput

Process Description

Calculate Transfer Fee

Trigger ,Card Data, Current Time Data
Transfer fee Data

=0l B2 Trigger +1=E Bt CardData
9} Current Time DataE Zofl =& & AlH

M ZHE H 48l transfer fee DataE 8}
H&ett

3.2.3.1.4.5 Process 3.5

Total fee
B

ek

Total fee

Data&t

Team4 - NucleaR
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fee data

Calculate
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Reference No. a5

Name Calculate Total fee

Input Basic fee Data, Additional fee Data,
Transfer fee Data

Output Total fee Data

Process Description ol BrE Data =2 EL| £ Total Fee Data

= Tord HEotht

3.2.3.1.4.6 Process 3.6

Card
Data —™——u__

o Balance
Check
3.6

Subtract

Total fee  _— Data

Data
Reference o, 136
Name Balance Check
Input Total fee Data , Card Data
Output Check Data
Process Description Card Data 9| #1Z Total fee Data= ALt

5t0 AFEAZE Eis7ts Of 50| CHsl EHEt
7}=gt Subtract DataE A 4oL}

A/ B4 BEY

3.2.3.1.5 Lv2 - Output Control DFD

Team4 - NucleaR m|0| X| 30/ 90
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Current Time
Data

display

Terminal
Data

3.2.3.1.6.1 Process 4.1

Subtract
Data —

Trig gens ’ Trig'ger Tl:igg er

F
-

I

! .

| %
W 4

Team4 - NucleaR m|0| K| 31/ 90
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Name Output Control

Input Subtract Data

Output Trigger

Process Description Subtract Data £ 2O} Y= B, Card,

™ DB,
Display 2= triggerE ELj10 %—rUIEﬂ
Display 0|2t TriggerE ELJZ=LCt

3.2.3.1.5 Lv2 — Output Control Process Specification

3.2.3.1.6.2 Process 4.2

Subtract
: Data L
Total fee i — Trigger
Data

Display

Dat .
=

Current Time —

Data
[Rotmares e S S
Name Display Control
Input Totalfee Data, SubtractData,
CurrentTimeData, Trigger
Output Display Data
Process Description DE Ho|HE H*G} Display0f] £d&

Display DataS 7&SHC}

Team4 - NucleaR m|0| K| 32/ 90
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3.2.3.1.6.3 Process 4.3

Subtract
Data

Current Time
Data

Triglger

Card

Sensor

4.3

Write| Card Data

Reference No.
Mame

Input

QOutput

Process Description

3.2.3.2 Subway Terminal

Team4 - NucleaR

|4.3

Card Sensor

Subtract Data, Current Time Data,
Terminal

Write Card Data

SubtractData, TimeData, TerminalData ,
Triggers 2O @ UserCardlf B2 HEE=
2 7|52t

H|0|X| 33 /90
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3.2.3.2.1 Lv2 Card Detection DFD

POwWeET

Main
Controller
;i

Get off Sensor
Data

“Enable/Disable Tick
, Enable/Disable*, -, ,’

i

Card Data Input

.b i ~
)

Get on

Sensor
Interkice _Get on Sensor
1.4 o
Tick \
DB initialization 4
command ' After Calculate
Data

3.2.3.2.2 Lv2 Card Detection Process Specification

3.2.3.2.2.1 Process 1.1

Team4 - NucleaR |0| X| 34 /90
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; “Enable/Disable
' | Enable/Disable. f{,_

VR

Name

Input

Qutput

Process Description

3.2.3.2.2.1 Process 1.2

Team4 - NucleaR

Main Controller
Input Data, Tick
Enable/Disable

Power Input 0] S0{2 ™ DB Initialization
£ EnableA|7| 11 CardSensor0f EnableE
HUCH 1 = 180Tick o] X|L}H
CardSensorE disableA|ZICH

H|0|X| 35/90
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Process 1.7

. Enable/Disable

1]
U

DB initialization
command

Name DB Initialization

Input Trigger

Output DB initialization command

Process Description MainControllerti A{ DB initialization2 & &

20t DBE =7|=}SHCt

3.2.3.2.2.1 Process 1.3

Team4 - NucleaR |0| X| 36 /90
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Process 1.3
Enable/Disable Get off
R S 2ensor :
""" Interface Get off Sensor
1.3 Data
Tick \
! After Calculate
Data
Name Get off Sensor Interface
Input Trigger, Enable/Disable, CardData
After Calculate Data

Qutput Qutput Data, Get Off SensorData
Process Description Enabledl= £ gto ™ FlEo| HEE =l

7L} FIEE MEE AT 4 QUL
180Tick 0| 0f|= disable &I C}.

3.2.3.2.2.1 Process 14

Team4 - NucleaR m|0|X| 37 /90
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Output
dﬂiﬂf’;

ardDatalnpt

i

2
L1 LY
" .
Enable/Dizable
e %
. .

~‘4

Get on

Sensor

Interbace Get on Sensor
14 Data

After Calculate
Data

Name DB Initialization

Input Trigger

Output DB initialization command

Process Description Enablefl=E 2to M FIC M HEE Q13

=Pl t?fEE ’35‘-5 &g = Qoh
180Tick 0|z 0f| = disable=IC}.

3.2.3.2.3 Lv2 Data Check DFD
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Checking

Get on Sensor Last
Data IN/OUT

Zi

OUT-IN
Interface

99
Fame |

IMN-IM QUT-IN
Data Data

3.2.3.2.4 Lv2 Data Check Process Specification

3.2.3.2.4.1 Process 2.1

Team4 - NucleaR 0| X| 39 /90



Get on Sensor

Ver. NucleaR2014-PTS-SRS-0.5

Data

Name

Input

Qutput

Process Description

3.2.3.2.4.2 Process 2.2

Process 2.7

Reference No.
Name

Input

Qutput

Process Description

Team4 - NucleaR

Checking Last In/Out
Get on Sensor Data
In Data , OQut Data

Card Data 2 2F 9t M E HiElo 2
#2 §|0|E 7} INQIX| OutQlX|E mChs}of
HoleHE &0t H&THhh

yg{a

IN-IN
Data

IN-IN interface

IN Data

IN-IN Data

INData= IN-IN Datags 1510 H &2t}

| 0| X| 40 /90
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3.2.3.2.4.3 Process 2.3

ProcessZ2.3 ‘Dytla/ata

IN-CUT
Data

E

Name IN-OUT interface

Input QutData

Qutput IN-OUT Data

Process Description QutDataE HiEF2 £ IN-IN DataZE 15t
T &otL

3.2.3.2.5 Lv2 Calculate Control DFD

3.2.3.2.5.1 Process 3.1

Get off Sensor

Data
Card & Fee
IM-IM Data Data
Out-In Data

3.2.3.2.5.2 Process 3.2

Team4 - NucleaR |0| X| 41 /90
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Card & Fee
Data
Impossible
Command
3.2.3.2.5.3 Process 3.3
Display :
Controller Display Data

3.3

Display

3.2.3.2.6 Lv2 Output Control DFD

Team4 - NucleaR |O| X| 42 /90
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3.2.3.2.6.1 Process 4.1

& DB
QOutput
Card & Fee Handle Display §
Data Interface Data

41

3.23.3 HAA|AH
3.2.3.3.1 Lv2 — Main Control Process Specification

3.2.3.3.1.1 Process0.0

Team4 - NucleaR |0| X| 43 /90
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Reference No. o

Name Main Controller

Input Tick(From. Digital Clock)

Output Enable(To. Device DB Read)

Process Description Digital Clock® 22 H| Tick 4= & 20 &
ZH5HH, Device DB Read0f Enabledl =2
EINEaY

3.2.3.3.1.2 Process0.1

Enable/Disable
L o R o R R D.B
——
DB 3 b
- —_—
Data

Reference No.

Name Device DB Read

Input Enable(From. Main Controller)
Disable(From. Output Controller)
DB Data(From. Text File)

Output DB Data(To. Non-Adjustment Filtering)

Process Description Main Controller2 £H Enable& 2H0} S
Aroto] File [/OE Sdff DataE £2{2M
Non-Adjustment Filtering2 2 F&S|FLCL

3.2.3.3.2.1 Processl.1
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Process1.1

Reference No.
Name

Input

QOutput

Process Description

3.2.3.3.2.2 Processl.2

Team4 - NucleaR

Ver. NucleaR2014-PTS-SRS-0.5

Filtered Data —

Filtering

DB Data(From. Device DB Read)

Filtered Data, Extra Data

Device DB Read 2 £ H DB DataZ 2'0pAM
DataZS O] At @3, 0/ 22 93, 3125 @
=22 183510 Filtered DataZ £} L}
M X| Datag Calculator Controller2 2
ch
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Reference No.

Name
Input
Qutput

Process Description

3.2.3.3.2.3 Processl.3

Team4 - NucleaR

Ver. NucleaR2014-PTS-SRS-0.5

L 9 9_'?_[_,,_,-. gt

Tigger _.ovemm"2

Calculator

Controller

Trigger

Calculator Controller
Not-adjusted data
Trigger

Filtering2 2 £ 5 Not-adjusted data

£ 22 = Non-adjustment Cal, Non-
transfer Cal, Transfer Cal0f| Triggerg 24
ch

| 0| X| 46 /90



Ver. NucleaR2014-PTS-SRS-0.5

Processl.3
Mon-Adjusted Nearn-
Bt Adjustment >
calculator

Trigger————""

Name Non-Adjustment Calculator

Input Trigger(From. Calculator Controller)
Non-Adjusted Data(From. Filtered Data)

Output Non-Adjusted Fee(To. Aggregation, Cal
Check)
Check Data

Process Description Filtered Data?} Calculator controller2 £

E{ Trigger?} Non-Adjusted DataZS 2HOpA
M A 5t = Aggregation2 £ &G,
Calculator Check Controllerd]] Check Data

= H&eh

3.2.3.3.2.4 Processl4
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Process1.4

che/<m/ata

Mon-Transfer
Data —_

Trigger

Name MNon-Transfer Calculator

Input Trigger(From. Calculator Controller)
Non-Transfer Data(From. Filtering)

QOutput Non-Transfer Fee(To. Aggregation, Cal
Check), Check Data

Process Description Filtered Data2} Calculator controller2 £

B Trigger2} Non-Transfer DataS 2HOLA]
HMAE B T AggregationS E &8},
Calculator Check Controllerd| Check Data
£ EUiCH

3.2.3.3.2.5 Processl.5
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Ver. NucleaR2014-PTS-SRS-0.5

Process1.5
ata
Transfer
= Data
Trlgger
ReferenceNo. 15
Name Transfer Calculator
Input Trigger(From. Calculator Controller)
Transfer Data(From. Filtering)
Qutput Transfer Fee(To. Aggregation, Cal Check)
Check Data
Process Description Transfer Data@} Calculator controller2 £

E{Trigger®?} Transfer DataE 2OrA Aot
ot = Aggregation2 2 &5},
Calculator Check Controller2 Check Data

£ M&CL

3.2.3.3.2.6 Processl.6
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Processl.b

Check Data Calculator Trigger
Check

Controller

-

Name Calculator Check Controller

Input Check Data

Qutput Trigger

Process Description Check DataZE 20} Aggregation®| Trigger

S E HIFEL}

3.2.3.3.3.1 Process2.0
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Process2.0
E— Cah;:ulated ]
i eg
— Fee —
Trigger
ReferenceNo. 120 |
Name Aggregation
Input Trigger(Cal Check)
Calculated Fee(From. Non-Adjustment Cal,
Non-Transfer Cal, Transfer Cal)
Qutput Total Fee
Process Description z+z4o| Calculatordf| A A|At=l FeeE gho}
M EHAHSHY, Output controller, WriterQf
et

3.2.3.3.3.2 Process2.1

Process2.1

Trigger

Check Data——

Reference No.

Name Output Control

Input Total Fee, Check Data, Tick

Qutput Trigger

Process Description Check DataE 2t= ™ Writer®{| A| Trigger

MSE HUCE
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3.2.3.3.3.3 Process2.2

Process2.”

~Irigger

Reference No.

Name Writer

Input Aggregated Data, Trigger

QOutput Check Data, Aggregated Data
Process Description Z+zto| HAt=l dataE 20 Qutput

Controller2 £E TriggerE 2t0tA{ DB
3, Display0fl 221, 2t B|Af0] HALZE
L=},

2|1 Finish Controllert] Check DataZ
HuiCt

3.2.3.3.3.4 Process2.3
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Process?2.1

Disable

Check Data

Reference No.

Name Finish Control

Input Check Data

Qutput Disable

Process Description Check DataZ 2'2 ™ Device DB Read 0 #|

Disable A1 =& =2 WHCE

3.2.4 DFD Level 3
3.2.4.1 Bus Terminal

3.24.1.1 Lv3 DB Controller DFD
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Level 3 E

Enable/Disable! Process 1.2

DBController

Trjgiger

[
-

DB initialization
command

Trigger

< Trigger .
‘Tick gger-,
B write
command

Terminal Data

Terminal
Input

Data

rent Time

Data .
ITﬂt&| fee Data Current Time
nput
Data
Total fee
Data

3.24.1.2 Lv3 — DB Controller Process Specification

3.24.1.2.1 Processl.2.1
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EnableﬁDisabIei . 4
o Trigger
Trigger_,

“Tick Trigge?‘.x
Name DB Controller
Input Trigger, Enable/Disable, Tick
Qutput Trigger
Process Description Enablefl=E 21 DB initialization 0

TriggerE E L0 Output Contoll2 £ H
Triggerg 2t2 ™ Dbwrite0f TriggerE 2
C}.

3.2.4.1.2.2 Processl.2.2

DEB initilization

Trigger

Name DB Initialization

Input Trigger

Output DB initialization Command

Process Description DB Controller 2 £H trigger A= £ 2t0
™ DBOf| DB initialization command S £ 4
ch
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3.24.1.2.3 Processl.2.3

“Irigger
\\.l

command ——

Handled Data Handled
Input Diata

Name DB Wirte

Input Trigger , Handled Data Input

Output DB write Command

Process Description DB Controller 2 2 H Trigger 2= & 2o
=]

DB write CommandZ E WL}

3.24.1.2 Lv3 Display Control DFD
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Subftract
Data .
Total fee Trigg'ér
Drata o

Display
Control

Current Time t'f“'el
Data Display
: -l data
. Trigger

: T Curre
Impossible ' Trigger __T_J.r r ::'_n :
Display Line
4272 Display
424

Display
4.2.3

Display Command Display Command

3.24.1.2 Lv3 - Display Control Process Specification

3.24.1.2.1 Process 4.2.1

Team4 - NucleaR m|0|X| 57 /90
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Subtract
Process 4.2.1 Data K
TDtE[ fEE Trigger
Data
: - time
Current Time __— Bisnl
Data Isplay
. ~._ ~._data
Trigger

Trigger
- Trigger '

Name Display Control

Input Subtract Data, Current Time Data,
Total fee Data , Trigger

Output Trigger, timedisplay data, Fee display data

Process Description 471X Qg2 HEIC 2 SA HE, 89
(AT, THl), A|ZHE displaydf HE8lE
Ct.

3.24.1.2.2 Process 4.2.2
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Process 4.2.7

ReferenceNo. 1422 |

Name Impossible Display

Input Trigger

QOutput Display Command

Process Description TriggerE 2o ™ £X} 27152 displayd|

Display command 2 L{ZLC}.

3.24.1.2.3 Process 4.2.3
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Process 4.2.3

Display fum mand

Name Fee Display

Input FeeDisplayData, Trigger

Qutput Display Command

Process Description SHEA| RS H0|EE 20t display0] EH

8= & display command& ¥ WiCH

3.24.1.2.4 Process 4.24
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Process 4.2.4

Reference No.

Name
Input
Qutput

Process Description

3.2.4.2 Subway Terminal

3.24.2.1 Lv3 DB Controller DFD

Team4 - NucleaR

Ver. NucleaR2014-PTS-SRS-0.5

time

CurrentTimeDisplay
TimeDisplayData, Trigger

Display Command

TimeDisplayDataE 20} Display 0ff EA|o}
L E Display command & 2L}
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evel 3 b
1

Enable/Disable: L Process 1.2
x T[iéger DBController

¢
.

DB initialization
cemmand

Trigger

ick Trigger-.

write
command

Terminal Data Terminal
Input

Data

ent Time

Data .
ITDtﬂl fee Data Current Time
nput
Data
Total fee
Data

3.2.4.2.2 Lv3 DB Controller Process specification

3.24.2.2.1 Process 1.2.1

Team4 - NucleaR
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Process 1.2.1
DBController

Name

Input

Qutput

Process Description

3.24.2.2.2 Process 1.2.2

Team4 - NucleaR

Ver. NucleaR2014-PTS-SRS-0.5

Enable/Disable’ | ;'
Trigger

Trigger _

Tick Trigge:ﬁn\

]

DB Controller
Trigger, Enable/Disable, Tick

Trigger

Enablefl=Z gt11 DB initialization Of
TriggerE E L1 Output Contoll 2 £H
Triggerg 2t2 ™ Dbwritedf Triggers 2
ch
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Process 1.2.2
DBController

DB initialization

ReferenceNo. (122 |

Name DB Initialization

Input Trigger

Qutput DB initialization Command

Process Description DB Controller 2 £ H trigger =& 22
™ DBOf| DB initialization commandZS 2
ct.

3.24.2.2.3 Process 1.2.3
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Process 1.2.3

DBWirte

command———
ITr?;tTtinal Dgra Terminal
Data
rent Time
Data .
IT:EJEE o Current Time
Data
Total fee
Data
Name DB Wirte
Input Trigger, Terminal Data, CurrentData,
Total FeeData
Output DB write Command
Process Description DB Controller 2 £ E Trigger 25 & g2

M Handled DataZ £ Input2 2o} DBO
DB write CommandZS 2 WL}

3.2.4.2.3 Lv3 IN-IN Interface DFD
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IN-IN Input B/S Command Interface
Data Distributor Controller
2.24

Iﬁréger 5

SUBWAY
IN-IN
Interface

2.2.3

BUS IMN-IN SUBWAY IN-IMN
Data Data

3.2.4.2.4 Lv3 IN-IN Interface Process Specification

3.24.24.1 Process 2.2.1

Team4 - NucleaR | 0| X| 66 /90
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IN-IN
Data

B/S Command

—

IN-IN Data s

Name Input Distributor
Input IN-IN Data
Qutput IN-IN Data, B/S Command

Process Description IN-IN Datas 2 0{ A LastIN Data®| W S=CH2
28} A{ Interface Controllerty| = & &HCHB/S
Command). 12|11 G|O|E X 2| 2IEH 0]A S04
IN-IN DataZS 2Hjsj| =Ll

3.24.2.4.2 Process 2.2.2

IN-IM Data
s BUS IN-IN
Interface BUS IN-IN
222 Data
Trigger”,

Reference No

Name BUS IN-IN Interface

Input IN-IN Data, Trigger

Qutput BUS IN-IN Data

Process Description Interface Controller2 2E| TriggerE 2o @ 4=
=t0 IN-IN DataE 7}=5}0f BUS IN-IN Data2 &=
=

3.24.2.4.3 Process 2.2.3
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IMN-IM Diata
SUBWAY IM-IM
Data
Trigger
Reforencoo. 223
Name BUS IN-IN Interface
Input IN-IN Data, Trigger
OQutput SUBWAY IN-IN Data
Process Description Interface Controller2 £ TriggersS gt @ 4=
4t IN-IN DataZ 7}2 o0 SUBWAY IN-IN Data

= Easin

3.24.2.4.4 Process 2.24

B/S Cummand%%

Reference No.

_->Irigger B

Tr|gger 5

Name Interface Controller
Input B/S Command
Qutput Trigger B, Trigger S

Process Description B/S Command Z+0f [}2} TriggerBor S & &3ig}
of S| S Z=NATF SESHH HE ST

3.24.2.5 Lv3 OUT-IN Interface DFD
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Request Data

}_ﬁ} = True/False Trigger

QUT-IM

Transfer
Data ————

Controller
231

u Wme

¢

True(Trigger .
(Tiggen) F&lﬁE\EI'rlgger]

Transfer General
Get on Get on
Interface Interface
232 233

N @

Card Data
Fee Data

3.24.2.6 Lv3 OUT-IN Interface Process Specification

3.2.4.2.6.1 Process 2.3.1
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Request Data
OUT-IN - Jf{? True/False Trigger
Data R SEATT
; \ Wme

True(‘E'rbger] FaI:f;EQLIT rigger)
Name Transfer Controller
Input OUT-IN Data, Request Data, Current Time
Qutput True/False Trigger
Process Description Sieats

g2 OO E S| el 75 HETHhh
20| True A|1<EE, OfL|2}H False A| 1S H
=H5tCE OUT-IN Data 2|0 Request Data=E 20|
=020 S0 Zoz A|OEEH

_'A‘__h_

b

o
=
=

3.24.2.6.2 Process 2.3.2

OuT-IM
Data \“Hxx{
; Transfer
Let on e Faid Biita
_ Interface
True(Trigger} - --->

Fee Data
232

Reference No.

Name Transfer Get on Interface
Input OUT-IN Data, Trigger
Qutput

Card Data, Fee Data

Triggerd]| Slsf =&HE|™ OUT-IN Datag EL| = 5ff
o 7tES| E5 X2 Z2MdE =Tt £ Card
Data®2} Fee DataE &=i5tL}.

Process Description

3.24.2.6.3 Process 2.3.3

Team4 - NucleaR
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OUT-IM
Data x
: General
Let on o Card Data
_ Interface Fee Data
False(Trigger}- - - -> 233

Name Transfer Get on Interface
Input QUT-IN Data, Trigger
Qutput Card Data, Fee Data

Process Description Trigger®y Slsl| 5= =™ OUT-IN DataE EL{ = 5f
o Tt 0| Hat 5K ZEAIME +H = Card
Data®} Fee Datag == 3.

3.24.2.7 Lv3 Fee Calculator DFD

BUS IN-IM Data  —

—

IM-IM Data(Request)
--\_\_;.. =t —

e

Transfer

e
g

e Controller
<-=" "7 T/F Trigger gy

SUBWAY IN-IN Data——

Card Data

Fee Data /
Get off Data NT 74 Data

General Get on

233

TE ta

Handled
Data

S N

3.2.4.2.8 Lv3 Fee Calculator Process Specification
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3.24.2.8.1 Process 3.1.1

BUS IM-IN Data

SUBWAY IN-IN Data —

Card Data /

Fee Data

Get off Data

Reference No

Name

Input

Output

Process Description

3.24.2.8.2 Process 3.1.2

Team4 - NucleaR

Ver. NucleaR2014-PTS-SRS-0.5

IM-IM DratalRequest
(Request)

-~ T/F Trigger

> TBIN-IN Data

T T S IN-IN Data

\uf S IN-IN Data
NT B IN-IN Data * additional Fee Data

4

311
Input Distributor

BUS IN-IN Data, SUBWAY IN-IN Data, Card Data,
Fee Data, Get off Data T/F Trigger

NT B IN-IN Data, T B IN-IN Data, T S IN-IN Data,
NT S IN-IN Data, Additional Fee Data,
IN-IN Data(Request)

IN-IN Data?} & = | ™ Transfer Controllerdf Request
5104 SH= 0 = = stolub=C} BUS IN-IN Data’} &t
True A| 122 2¢O ™ T B IN-IN Data’} SICH &=
False A| 14 & = 2o NT B IN-IN Data?} =IC}. O],
NT B IN-IN Datal= &4 24} X{2| |0 OF 512 2 3}
ot =2 MM 2 X HSEICh OFXH7EX| 2 SUBWAY IN-
IN Data= T S IN-IN Data2} NT S IN-IN DataZ 71 &£
EIC} Get off Datags SFAFA| =723 A AHS 2|3)
Additional Fee DataZ 7} 250 S| =24 A0 £
LHFICH
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TB IN-IN Datg—————> Handled
Data

Reference No.

Name Trans B IN-IN

Input T B IN-IN Data

Output Handled Data

Process Description O|H =& Fol| ==t HHAE B0l 0 ofAtA| ZF

C= EjO5HK| %S Datao|Ch, O]BAN 23 7008
= £6t0 Handled DataZ2 7153}0] E2$HCL

3.24.2.8.3 Process 3.1.3

T5ININ Data———= _ Handled
Data

Name Trans S IN-IN

Input T S IN-IN Data
QOutput Handled Data
Process Description 0|8 =X} Mo =3 X|sE 2 £r2810 8EAFA

FIEE EjASHX| %2 DataO|Ch Oj™A 23 600
212 208l 10 Handled Data2 Z7}238}0] Z=2i3HC}.

3.24.2.8.4 Process 3.14
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MT SIM-IM Data ————= Handled
Data

Ver. NucleaR2014-PTS-SRS-0.5

Name
Input
Output

Process Description

3.24.2.8.5 Process 3.1.5

Additional Fee Data———» m Ha[;mited
d1ia

Reference No.

Name
Input
Output

Process Description

NotT 5 IN-IN
NT S IN-IN Data
Handled Data

Ol S* Hof X5t = S0t StAtA| FIES
Eil 15}A| G2 DataO|C}. O34 25 2006E 7
ot Handled DataZ2 712610 Z==isHC]

Additional Fee
Additional Fee Data
Handled Data

Get off DataZE HIEI2 2 SHALA| =713 A4 O
HME ¥t Z2M A E7103E Hitet =
Handled DataZ 7t35t0 £

3.2.4.2.9 Lv3 Output Handle Interface DFD

Team4 - NucleaR
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Cutput

Handled Handle DB Data

Data Interface

41.1

: | Trigger
Disglay Data Y
/spw/ oata i

After Calculation Data

3.2.4.2.10 Lv3 Output Handle Interface Process Specification

Display
Controller

3

3.24.2.10.1 Process 4.1.1

Qutput

Handled Handle DB Data
Interface

Data
411
/D'smﬁata

\N
After Calculation Data

Name Output Handle Interface

Input Handled Data

Output DB Data, Display Data, After Calculation Data
Process Description Handled Data2| HE £ Display =, DB 2= 4l

HMME S8 DSEFIEN 92 MAFARE 7|E
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Input/Output Type(Format)
Event

IN-IN Data
B/S Command

BUS IN-IN Data

SUBWAY IN-IN Data

Input/Output
Event

OUT-IN Data
Request Data

Card Data

Fee Data

Team4 - NucleaR

Get on Sensor0f| A Tag=l Card DataZ| Card Data

F2 &oHAF 7| S2E0] INQI Data
IN-IN DataE E¢|| Input Distributor 7}

AlSE 7

UIII"“:’E HAE East T Ej5H
o0 LH2l § CHA| SEA R stzlcz s
"—'._lﬂ Card Data
OR|%e = XStEE
20 g | ChA &
Q?_lﬂ Card Data

Character ('B' or 'S

Card Data + Flag

5t & Ef 154 Card Data + Flag
E 3

Fze=

—_

Et=3)
KA =

Get on Sensor®|A] TagEl Card DataZ| Card Data
* 2 &oHA 7| £450] Out?l Data

Transfer Controllerlf 2t 8 mCHS Card Data
2Fst= HolH

MA0| TagElof 2l0{S 9l MEFIE Data  Card Data

oMl Tag=|0] AMe|Fel
olofz 25 =

WEFIEZ} A|&  String / Integer
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T B IN-IN Data

NT B IN-IN Data

T S IN-IN Data

NT S IN-IN Data

Additional Fee Data
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Input/OQutput Type(Format)
Event

Ol SA T Sso= S0 MMM
SHARA| EfDokAI D LHE 7H= GOl H
Ol SAF H 7|2 STt H20|AM ohAt
Al EjdstAlg L2l 7= HiolH

Ol i © 522 et XsHEN A
SHARA| EfD5kAI D LHEl 7H= GOl E
Ol#l Sx & 7|2 §&8 AoHEoA of
AAl EfOSHA| S L2 FIE HOo|H
SHARA| Ef5H0 F=7tR5 A 40| E2ast
7tE HolH

Card Data + Flag

Card Data + Flag

Card Data + Flag

Card Data + Flag

Card Data

Input/Output Type(Format)
Event

DB Data
Display Data

After Calculation Data

3243 HAA|AH

oA

i 2= = DBY 7|52 HOolH

Th2 7| C2Egolol 52 ol

Tag#EfQl THEZZ|O] RFAHMN A2 T =

dE HolH

3.2.4.3.1 Lv3 Filtering Process Specification

3.24.3.1.1 Process 1.0.1

Team4 - NucleaR

Date / Integer / String
String / Integer

Card Data
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Process1.0.1

Reference No.
Name

Input

Qutput

Process Description

3.24.3.1.2 Process 1.0.2

Team4 - NucleaR

Ver. NucleaR2014-PTS-SRS-0.5

on-Adjusted Data — =

Filtering
DB Data(From. Device DB Read)
Non-Adjusted Data, Extra Data

Device DB Read2 £E DB DataZ 2t0pA
O] "4k DataE 260 Non-Adjusted
Data2 2L} LIHX| Datas Transfer
Filtering2 2 2L}
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Process1.0.2

Transfer Filtered

Data
Check Data
Name Transfer Filtering
Input Extra Data
Qutput Transfer Filtered Data
Extra Data
Process Description Non-Adjustment Filtering 2282 H 0] H

A+ 0|9/2] HJO|E| S 2Ot St DizAS
T+25}0] Transfer Filtered Data®f] £Lj 0
LI X| AHAHSEX| O[O & Q5=
Calculate Controller2 2 WHLC}

3.2.4.3.2Lv3 Non-Adjustment Calculator Process Specification

3.24.3.2.1 Process 1.3.1
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Process1.3.1

//-"’

Subway eck Data
MNon-

Adjustment

Calculator
g 2 way
~ Non-Adjusted MNon-Adjusted
Data Fee
Name Subway Non-Adjustment Calculator
Input Subway Non-Adjusted Data
Output Check Data, Subway Non-Adjusted Fee
Process Description Non-Adjusted DataZ2 £ E X|s}&e| O] H

LO0|EHE ZOtM A AHAO| 2t Ao =
Calculator Controller2 DataE E L1, 3|
At =l O)FH A 2 38 Subway Aggregation
o= HUC

3.24.3.2.2 Process 1.3.2

Team4 - NucleaR m|0| X| 80 /90
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Processl.3.2

Filtered
Mon-Adjuste
Data

Bus

Non-

Adjustment
Calculator

Name Bus Non-Adjustment Calculator

Input Bus Non-Adjusted Data

Qutput Check Data, Bus Non-Adjusted Fee
Process Description Non-Adjusted DataZ £ E A2 O] Haib

CIO|HE ZObA AlAHAO] M2 AL =
Calculator Controller2 DataE EL 1, A
At =l 0| " A 2@ 38 Bus Aggregation2 2
Huct.

3.2.4.3.3Lv3 Non-Transfer Calculator Process Specification

3.24.3.3.1 Process 1.4.1
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Processl.4.1
eck Data
i Bus
—hon-Transfer
Fee™
Transfer ay
F|If:'t)ered Non—Tran‘afer\j
ata Fee
Name Non-Transfer Calculator
Input Transfer Filtered Data
Output Check Data, Subway Non-Transfer Fee,
Bus Non-Transfer Fee
Process Description Transfer Filtered Data2 2 H &}LI9| [ =

wWEE 0|83 o gdataE HOLM HA F
Calculate Check Controller2 DataZE 2 Lj
o, HAF =l @ 52 Subway, Bus
Aggregation© 2 ¥ HC}.

3.2.4.3.4 Lv3 Transfer Calculator Process Specification

3.24.3.4.1 Process 1.5.1
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Process1.5.1

Transfer P
Filtered eck Data
Diata //
- Subway
——Transfer Fee

T

LIS
Adjt.l\sl’ac@‘feg\

Reference No.

MName Transfer Calculator

Input Transfer Filtered Data

QOutput Check Data, Subway Non-Transfer Fee,
Bus Non-Transfer Fee

Process Description Transfer Filtered Data2 £ H 3}LI2| =

WEE 0|83 @ 3datasS WOLM H4H =
Calculate Check Controller2 DataZS £LY
1, At =l @ 38 Subway, Bus
Aggregation=2 £ E L}

3.2.4.3.5Lv3 Aggregation Process Specification

3.24.3.5.1 Process 2.0.1
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ProcessZ2.0.1

--____ﬂTrigger

~Subway Non
Adjusted-Fee Sy e
&ﬂgregatian Data
Mon
Transfer
Fee
Transfer
Fee
Name Subway Aggregation
Input Trigger, Calculated Fee
QOutput Aggregated Data
Process Description ZtZko| AlAt=El @ 51t Triggers BH0HA X

Sobd BaE S4ptL}. oot Datas
Subway Aggregation Data2 2L}

3.24.3.5.2 Process 2.0.2
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Process2.0.2

.--h""---.-x__ﬂTrigg er

Bus Mon
Adjusted-Fee—
Bus
Aggregatiﬂn Data
Mon
Transfer
Fee
Transfer
Fee
ReferonceNo- 1202
Name Bus Aggregation
Input Trigger, Calculated Fee
Output Aggregated Data
Process Description ZrZto| AHAt=El K 53t Triggers 2H0HA

HA 85& stieth}. gtitet Datax Bus
Aggregation Data=2 2 WL}

3.2.4.3.6Lv3 Contoller Process Specification

3.24.3.6.1 Process 2.1.1
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Process2.?
h"k:l_ick

Check Data _Trigger

e e 3

Reference No.

Name Output Controller

Input Check Data, Trigger, Tick

Qutput Trigger, Disable

Process Description Data InputZ 20} Display Controller, DB
Controller, Writer0j| Trigger 1= & FH&TH
ot

3.24.3.6.2 Process 2.1.2

ProcessZ2.1.2

___Trigger

Reference No.

Name DB Controller

Input Trigger

Qutput Trigger

Process Description Qutput Controller2 £E TriggerE 21,

Writer0]| DB&l = TriggerE 2L}
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3.24.3.6.2 Process 2.1.3

ProcessZ2.1.3

Trigger

Reference No.

Name Display Controller

Input Trigger

Qutput Trigger

Process Description Output Controller2 £H Triggers 21,

Writerdj| Display®tz Triggers 2L

3.2.4.3.7 Lv3 Writer Process Specification

3.24.3.7.1 Process 2.2.1
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Process2.2.1
~Irigger
Subway

Aggregated
Data

h"_ﬁ.

Bus
Aggregated
Data

Name Writer

Input Aggregated Data, Trigger

Output Trigger, Aggregated Data

Process Description ZtzZto| HALEl dataEs 2t HEESZ 2
B TriggerE 2t0tA{ DBOj| 211, Display0
F2t, 7t |Ato] HAES 2UECL
72| 2 QOutput Controllerdf] TriggerE EWH
b
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