Ver. NucleaR2014-PTS-SRS-2.2

Software Requirement Analysis

for Public Transportation System

Project Team

Team4 - NucleaR

Date
2014-10-15

Team Information
200910814 Z7|2
201214146 ZAd
201214147 dt6is
201214151 Hx{H

Team4 - NucleaR I|O0|X| 1/ 56



Ver. NucleaR2014-PTS-SRS-2.2

Table of Contents

1 INTRODUCTION

1.1 PURPOSE

1.2 Scope

1.3 DEFINITION OF ABBREVIATIONS
1.4 REFERENCE

1.5 OVERVIEW
2 OVERALL DESCRIPTION

2.1 PRODUCT PERSPECTIVE

2.2 PRODUCT FUNCTIONS
221 HA8 ErEo)
222 XetEE EEZ/
223 Btz
224 Fp

2.3 USER CHARACTERISTICS

2.4 CONSTRAINTS
3  STRUCTURED ANALYSIS

3.1 SySTEM CONTEXT DIAGRAM
3.1.1 PTS System Context Diagram
312 PTS Event List
3.2 TERMINAL DFD
321 Data Flow Diagram
3.21.1 DFD level 0
3.21.11 DFD
3.2.1.2 DFD Level 1
3.21.21 DFD
3.2.1.2.2 Process Specification
3.21.221 Process 1
3.21.222 Process 2
3.21.223 Process 3
3.21.2.24 Process 4

Team4 - NucleaR I|O|X| 2 /56



Ver. NucleaR2014-PTS-SRS-2.2

3.2.1.2.3 Data Dictionary

3.2.1.3 DFD Level 2

3.21.3.1 DFD

3.2.1.3.2 Process Specification
3.21.3.21 Process 1.1
3.213.22 Process 1.2
3.21.3.23 Process 13
3.21.3.24 Process 1.4

3.2.1.3.3 State Transition Diagram

3.21.34 DFD

3.2.1.3.5 Process Specification
3.21351 Process 2.1
3.21.3.52 Process 2.2
3.21.3.53 Process 2.3

3.2.1.3.6 DFD

3.2.1.3.7 Process Specification
3.21.371 Process 3.1
3.213.72 Process 3.2
3.213.73 Process 3.3

3.21.3.8 DFD

3.2.1.3.9 Process Specification
3.21.391 Process 4.1
3.2139.2 Process 4.2

3.2.1.3.10Data Dictionary

3.2.14 DFD Level 3

32141 DFD

3.2.1.4.2 Process Specification
3.21421 Process 1.3.1
3.21422 Process 1.3.2

3.2.14.3 DFD

3.2.1.4.4 Process Specification
321441 Process 14.1

Team4 - NucleaR I|O|X| 3 /56



321442 Process 14.2
3.2145 DFD
3.2.1.4.6 Process Specification
3.214.6.1 Process 2.2.1
3.2.14.6.2 Process 2.2.2
3.2146.3 Process 2.2.3

3.2.1.4.7 State Transition Diagram

3.2.14.8 DFD

3.2.1.4.9 Process Specification
3.21491 Process 2.3.1
3.2149.2 Process 2.3.2
3.21493 Process 2.3.3

3.214.10 State Transition Diagram

3.214.11DFD

3.2.1.4.12Process Specification
3.214.12.1 Process 3.1.1
3.21.4.12.2 Process 3.1.2
3.21.4.12.3 Process 3.1.3
3.214.124 Process 3.14
3.214.12.5 Process 3.1.5

3.2.14.13 Data Dictionary

3.2.1.5 Overall DFD

3.3 HAMAIAHE DFD

331
332
333

HAA|AE SYstem Context Diagram
HAA|AED Event List

Data Flow Diagram

3.3.3.1 DFD level O

3.3.3.1.1 DFD
3.3.3.1.2 Data Dictionary
3.3.3.1.3 Process Specification

3.3.3.2 DFD Level 1

3.33.21 DFD

Team4 - NucleaR

Ver. NucleaR2014-PTS-SRS-2.2

H|O|X| 4 /56



3.3.3.2.2 Process Specification
3.33.221 Process 1
3.3.3.222 Process 2
3.33.223 Process 3

3.3.3.2.3 Data Dictionary

3.3.3.3 DFD Level 2

3.3.3.3.1 DFD

3.3.3.3.2 Process Specification
333321 Process 11
3.33.3.22 Process 1.2

3.3.3.3.3 DFD

3.3.3.3.4 Process Specification
333341 Process 2.1
3.33.34.2 Process 2.2
333343 Process 2.3
3.3.3.344 Process2.4

3.3.3.3.,5 DFD

3.3.3.3.6 Process Specification
3.33.3.61 Process 3.1
3.3.3.3.6.2 Process 3.2
3.33.3.6.3 Process 3.3
3.3.3.3.64 Process 3.4

3.3.3.3.7 State Transition Diagram

3.3.3.3.8 Data Dictionary

3.3.34 DFD Level 3
3.3.34.1 DFD
3.3.3.4.2 Process Specification
333421 Process 131
333422 Process 1.3.2
333423 Process 1.3.3
333424 Process 1.34

3.3.3.4.3 Data Dictionary

Team4 - NucleaR

Ver. NucleaR2014-PTS-SRS-2.2

HO|X| 5/ 56



Ver. NucleaR2014-PTS-SRS-2.2

3.3.3.5 Overall DFD

Team4 - NucleaR I|O|X| 6/ 56



1. Introduction

1.1. Purpose

= =A= 2014 27| A=t

~mEYOf

Ver. NucleaR2014-PTS-SRS-2.2

OH
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= 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
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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)

Team4 - NucleaR 0| X| 11/ 56
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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 of Xt Sensor0f| A| TagZl 7tE Data String / Integer / True&(False
Card Data Get on DataS Mc|ot 29| 7}E Data  Date(YYMMDDHHMMSS) /
True&iFalse / String / Integer
Fee Data Get on DataS M2|st 50| @2 Data  String / Integer / TrueBiFalse
Handled Data 23 AM0| 2&& Data Same as Card Data
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3.2.1.3. DFD Level 2
3.213.1. DFD

<Card detection 1>

_Enable ____ Get off S
c I Sensor — Get off Data
ontroller  JENNISIN Interface ——

11 1.3

ag_— Card Data Input
Tick
Trigger‘\ \\\ .
. E”éb! Card Data
Disable\
W Geton '
Sensor ag — Card Data Input

DB
initialization

1.2

Interface

14

b Get on Data

Tick

Initialization

After Calculated

Data
3.2.1.3.2. Process Specification
321321 Process 11
Process 1.1
Enable Main _Enable = >
‘‘‘‘‘‘‘ Controller
11 “Disable T ”
Tick _--~ : Y
-7 . . Enable
Trigget R .
% ! Disable '\,
v N
N
Reference No.
Name Main Controller
Input Enable, Tick
Output Enable/Disable, Trigger
Process Description Power Ong £3f Enable0| S0{ 2™ DB initialization

0 TriggerAl @& EL§ SAHA|7| 1 CardSensordf|
EnableS EHCt 320 X|LtH cardSensorE CHA|
Disable A|ZIC}.
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3.2.1.3.2.2. Process

Proce

Ver. NucleaR2014-PTS-SRS-2.2

1.2

ss 1.2 ,
ETrigger

DB

initialization

1.2

DB initialization

command
Name DB Initialization
Input Trigger
Output DB initialization command

3.2.1.3.2.3. Process

Process 1.3

Process Description MainController0{| A{ DB initialization@ & & 2+0}
DBE X7|3}stLC.

13

Card Data Input

Get off
__Enable/Disable Sensor
Interface
13

—>  Get off Data

Tick
After Calculated Data

Name Get off Sensor Interface

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

Output Update Card Data, Get off Data

Process Description Enable A5 E £} T2 M A7F SES10] FIEQF EAE &

Team4 - NucleaR

r.|

H|E $tCh FHE7} Tagk| M 7EQF EAI8IH Card Data %
2t Get off Data2 =3I, A4t 70| CF ELLH Afte
Calculated DataZ 2O} Card0j C}A| Update A|ZICE
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3.2.1.3.24. Process 1.4

Process 1.4

Card Data Input

__Enable/Disable Sensor

Interface
14

—>  Get on Data

! 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 §7:£E;,11A1 ZX 02 T2 M| AO0|{ Process 1.31} S &b HhA|
= S&Ln

3.2.1.3.3. State Transition Diagram

Process 1.1 — STD

/ Power = 'On’
Enable "Waiting”

Waiting

Tick[Power=="0On’]
/ Trigger|“DB Init"

Tick[Power=="0n’]

Tick[WaitingTime==3min]
/ Enable "Sensor Enable”

/ Enable “Sensor Disable”
Disable "Waiting”

A

DB Init

Team4 - NucleaR I|O|X| 18 / 56



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

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 £ EH 2 MHE HElO 2
A2 HO[Ef 7t INQIX| OutQIX| & £ EHOHO] G| O]
£ 720510 M3t
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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| A 2+ IN DataZ IN-IN Data=2

7t&ot ==t
3.2.1.3.53. Process 2.3

Process2.3

Interface

2.3

Card Data
Fee Data
ReferenceNo. |23
Name OUT-IN Interface
Input Out Data
Output Card Data, Fee Data

Process Description  Process 2.10{| A 22 Out DataE X 2|5} Card
Datal} Fee DataZ2 75 = == SHC}.

Team4 - NucleaR 0| X| 20 / 56
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3.21.36. DFD

<Calculate Control 3>

Handled
Fee Balance

Get off Data
\
- Card Data
IN-IN Data Calculator Fee Data
31
OUT-IN Data

Current Time .
Display Data
Interface =Py

3.3

Display Data

3.2.1.3.7. Process Specification
3.21.3.71. Process 3.1

Process 3.1

Get off Data

Fee Card Data
IN-IN Data Calculator Fee Data
31

OUT-IN Data

Name Fee Calculator

Input Get off Data, IN-IN Data, OUT-IN Data

Output Card Data, Fee Data

Process Description Input 2 E0{2 DataS HIEOZ QF AAME

2918}, A M0| ARE HEE 23N uet Tl
HE2 Lo 23
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3.2.1.3.7.2. Process 3.2
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Process 3.2
oo M
Jald Check —» Card Data

Reference No

I

Name

Input

Output

Process Description

3.2.1.3.7.3. Process 3.3

Process 3.3

Current Time

Reference No

Name

Input

QOutput

Process Description

Team4 - NucleaR

32 Fee Data

Impossible Data

Balance Check

Card Data, Fee Data

Card Data, Fee Data, Impossible Data

2 AAO| =35l Dataz Xt 0] E SHOIsICY,

FHoHO| ZESHARQ DataZ A2 S50, 52
SHA| U2 4L Impossible DataZS £33

Impossible Data

Display
Interface
3.3

Display Data

Display Data

Display Interface
Impossible Data, Current Time, Display Data
Display Data

Impossible DataE EL{ £ Displaydf *t ==
Z Sl AL, Display DataE EL{Z Display0f 2
SEE S| EC

| O|X| 22 /56



3.21.38. DFD

<Output Control 4>

Card Data
Fee Data

Displa}?é

Display
Interface
3.3

3.21.3.9. Process Specification
3.21.39.1. Process 4.1l
Process 4.1

Card Data
Fee Data

Reference No.
Name

Input

Output

Process Description

Team4 - NucleaR

QOutput
Handle
Interface

Interface

Ver. NucleaR2014-PTS-SRS-2.2

DB

DB Data

Writer
4.2

41

After Calculated Data

Get on
Sensor
Interface

13 14

Get off
Sensor

Output
Handle
Interface
4.1

After Calculated Data

DB Data

Disp{laf?é

Output Handle Interface
Card Data, Fee Data
DB Data, Display Data, After Calculated Data

Input 2 S0{2 DataZ 8} =st= outputd L7 7}
S X =L

| O|X| 23 /56
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3.2.1.3.9.2. Process 4.2

Process 4.2

DB Data

Name DB Writer
Input DB Data
Output DB

Process Description DB Datag Tt27| Databaseli| A 2oL},

3.2.1.3.10. Data Dictionary

Data Dictionary - Card Detection

Input/Output Type(Format)
Event

Card Data Input FIEMEE A2 Data String / Integer / TrueQFalse

Update Card Data 83 H2[7t 25 £H & Card®] Write Date(YYMMDDHHMMSS)/
= Data True&iFalse / String / Integer

After Calculated ~ Get on DataZ A2|¢t 9| 7|C Data  Date(YYMMDDHHMMSS) /
Data TrueFalse / String / Integer

Get on Data DFD vl 2t 52
Get off Data

Team4 - NucleaR I|O|X| 24 / 56
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Data Dictionary — Data Check

Input/Output Type(Format)
Event

In Data Sensor onOj|Af Tag®l 7}E G|O|E{Q| Of String / Integer / True&False
A2 7|Z0] ‘INQl Data

QOut Data Sensor onOf| A TagEl 7tE G|O|E{Q| Of String / Integer / True&False
X2 7|£0| 'OUT'Ql Data

Bus IN-IN Data In Data®| OFX|2F AFE3SE M ELCHO| Date(YYMMDDHHMMSS) /
Bus®! Data True&False / String / Integer

Subway IN-IN Data In Data®| OtX|9} AtE3H 1 E4=EHO| Date(YYMMDDHHMMSS) /
Subway?l Data True&False / String / Integer

Card Data DFD Lvl 3} 5

Fee Data

Get on Data

Data Dictionary - Calculate Control

Input/Output Type(Format)
Event

IN-IN Data Bus IN-IN DataQ} Subway IN-IN DataS  Date(YYMMDDHHMMSS) /
=3 True&False / String / Integer
OUT-IN Data Get on Data = O}X|2t WE4CH 0|2A|  Date(YYMMDDHHMMSS) /
SHAt 7|2 0] Hhob9l= Card Data True&False / String / Integer
Display Data CHI7| CJAE0/0 £3e FHE &HE  Integer/ String
Data

Impossible Data  Balance Check & &}5tA| 3:.

2 LIE}  True&False / Integer / String
= flaget T9f BeAE) Datoz 74

Data Dictionary — Output Control

Input/Output Type(Format)
Event

DB Data 2t X|5HA Ct2h7| DatabaseOf XZ&HE Date(YYMMDDHHMMSS) /
Data True&False / String / Integer

After Calculated Z& Data Handling Process7} £ & At Same as Card Data
Data 82X DEFIEY 7|EE Data

Team4 - NucleaR I|O|X| 25/ 56
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3.2.1.4. DFD Level 3
3.2141. DFD

<Get off Sensor Interface 1.3>

Enable OffSensor
Disable ., Handler

Tick™~
Card Data

Card Data

After
Calculated —.
Data

Distributor —> Get off Data
132

3.21.4.2. Process Specification
3.214.21. Process 131

Process 1.3.1

LY OffSensor
Disable., Handler

Reference No.

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

Process Description ~ Main Controller i A| 2= Enable/Disable 41 0f L}
2t SASHCE CardQ| TagE QIAISHD Card Data Input
£ &ALt Update Card DataE 2O} Carddf oY
S HIO|HE 7| =2tCt.
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Ver. NucleaR2014-PTS-SRS-2.2

3.2.14.22. Process 1.3.2

Process 1.3.2

Card Data

Input\L pdate

Card Data

After
Calculated —
Data

Input —
Distributor —7> 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>

Enable ., N OINY=Iae]s
Disable ., Handler

After
Calculated —
Data

Distributor —~ Get on Data
14.2

Team4 - NucleaR I|O|X| 27 / 56
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3.214.4. Process Specification
3.21441. Process 141

Process 14.1

IAEN  OnSensor
Disable., Handler

Tick”™

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} =<

3.21.44.2. Process 14.2

Process 1.4.2

Card Data
InPUt\l/ Card Data

After
Calculated —
Data

Input
DIl — 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 2t =¥

Team4 - NucleaR I|O|X| 28 / 56
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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

A
Tick[PTSFlag=="'B"]
/ Trigger Process 2.2.2

Enable
@D Waiting

Tick[PTSFlag=="S"]
/ Trigger Process 2.2.3

~N

Subway

Interface

3.2.1.4.8. DFD
< OUT-IN Interface 2.3 >

OUT Data - Transfer
Controller

Timer

" False(Trigger)

True(Trigger) ,”
W

Transfer General
Get on Get on

Interface Interface

232 2.3.3

Card Data
Fee Data
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3.21.49. Process Specification
3.2149.1. Process 231

Process 2.3.1

OUT Data———> Transfer
Controller

231
\Cm

\
\

True(Trigg';ar) o

5 ata \'Ejlse('l'l’igger)
Name Transfer Controller
Input OUT Data, Request Data, Current Time
Output

True/False Trigger, Response Data, OUT Data

Process Description Qlaigre [O|E 2 S3) BE SRS ToisiC)
=O0|™H True A| 12 S, OFL|2}H False A|T1E S
SrtCt

r2a rig

3.2.1.4.9.2. Process 2.3.2

Process 2.3.2

OUT Data \

Transfer
Get on
True(Triggen) Interface
232

Card Data
Fee Data

ReferenceNo. 232

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

Process Description  Trigger0f o|8{f S%HE|™ OUT DataS ELH{Z o
JIC 0| 14 Ha| TN AIS 2831 5 Card Data
9} Fee DataS Z=otLCt,

i -
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3.2.1493. Process 2.3.3

Process 2.3.3
OUT Data

General
Get on Card Data

False(Trigger) Fee Data

------ > Interface
233

Reference No. X

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

Process Description Triggerd]| 2|3} S2tE|™ OUT DataE ELHZ S
7IES| He A Z2MAE ™ot = Card Data
Qt Fee DataS Z = StLCt.

3.2.1.4.10.State Transition Diagram

Process 2.3.1 — STD

Transfer

True

Tick[CheckTrans==True
/ Trigger “Transfer Trug”

Enable

Tick[CheckTrans==False]
/ Trigger “Transfer Falsef

Transfer

False
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3.2.14.11. DFD
3.1 Fee Calculator

BUS IN-IN Data —

Input
SUBWAY IN-IN Data—— s
aa Distributor

31.1
Card Data /

Fee Data

Get off Data

Additional Fee\Data
Additional Fee

3.15

3.2.1.4.12. Process Specification
3.21.4.12.1. Process 3.1.1

3.1 Fee Calculator

BUS IN-IN Data Sy

Input
BWAY IN-IN PO S
Suta Distributor

311
Card Data g
Fee Data /

Get off Data

Handled
Data

\
Additional Fee\Data
¥  Additional Fee /

3.15

Handled

Data
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Reference No

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} ¢} &|H Transfer Controller0j
Requests}Of 850152 Sol8H=T}, 812 81010| &)
OfT SIN-IN Data7} &IC}. 8+£0] OFL| i NT S IN-IN
DataZ} SIC} Bus IN-IN Data®| A< 245 0129} 4
10| 04 @38 FABICE 0212 ZP= o T
A0 gare £719 2 HAS 9 ofi Additional Fee
Data2 7t55/0] f S Z2 A0 ELiZICE

3.2.1.4.12.2. Process 3.1.2

Process 3.1.2
BIN-IN Data ———> m Handled
Data
Name B IN-IN
Input B IN-IN Data
Output Handled Data

Process Description O|H A} MO HAE EtLS
J6tA| 42 DataO|Cf. Dl’c‘Jﬁ
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3.2.1.4.12.3. Process 3.1.3

Process 3.1.3

TSIN-IN Data——> @

Reference No.
Name

Input

Output
Process Description

3.2.1.4.12.4. Process 3.14

Process 3.14

NT SIN-IN Data———>
Data

Reference No.
Name

Input

Output
Process Description

Team4 - NucleaR
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Handled
Data

313

Trans S IN-IN

T SIN-IN Data

Handled Data

O]t SX Mo 250t K|otE s BSotL otitA

?iﬁe Ef 15} | %42 DataO|Ct. O]’34k 25 600
Han

@2 S0} Handled Data2 7+&(0] ZHHCt.

Handled

3 1.4
NotT S IN-IN

NT S IN-IN Data
Handled Data

Ot SAH MO XotE S E50ta ofAtAl F1ES
EJ 181K &2 DataO|C}. O|HAF @2 20098 &
g/’ Handled Data Jasto] ZEsict
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3.2.1.4.12.5. Process 3.1.5

Process 3.1.5
Additional Fee Data——> Additional Fee SN Handled

315 —tE
Name Additional Fee
Input Additional Fee Data
Output Handled Data

Process Description  Get off DataS HIE O & O} AtA| 7}83 71|& ot
B2 odote Z2MA 3132 A
Handled DataZ 7}50}0] 4

I &
-r

3.2.1.4.13.Data Dictionary

Data Dictionary — Get off Sensor Interface

Input/Output Type(Format)
Event

olF BlWnt Y

Data Dictionary — Get on Sensor Interface

Input/Output Type(Format)
Event

Get off Sensor Interface2} = 2!

Data Dictionary — IN-IN Interface

Input/Output Type(Format)
Event

Ol 2i&n S

Data Dictionary — OUT-IN Interface

Input/Output Type(Format)
Event

Request Data Transfer Controller 0 £t5 {5 2012 Date(YYMMDDHHMMSS) /
8t7| Q|8 MEtSt= Data True&False / String / Integer

Response Data Request DataS HIEtC 2 3l& 022 Tt Boolean(True/False)
thot & FESth= A0t Data
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Data Dictionary — STD Flag

Input/Output Type(Format)
Event

PTSFlag Get on Datal| A|H 0| 2%t W ECtHO| Character(B/S)
Bus/Subway@l X| £ LtEIL|= Flag

CheckTrans sl 0|22 LIEHHE Flag. 5 L2 Boolean(True/False)
TrueE, Ot'd 4% FalseE Z=Ct

RequestData x7|gHS NULLO|H &4 O{f £ mCheky|  Card Data
?I5t HIOIE 7} S0 = @t

ResponseData RequestData0f 2|3f 728Xl CheckTrans?} Boolean(True/False)

=7 fI8] B = HER

Data Dictionary — Fee Calculator

Input/Output Descript Type(Format)
Event

B IN-IN Data Ot SAt ® ESSh HHA0|M SHARAl Ef  Card Data + Flag
JSHA|gE D el L= H|olH

T S IN-IN Data Ol &Kt M BHSOR EHASH X[SPHOA|  Card Data + Flag
SHKFA| Ef18HR| 2T LH2! FLE o] g

NT S IN-IN Data ot Xt ® 7|2 Bt X[SHEO|AM S Card Data + Flag
KAl ERISHA[RE Ll 7HE | O[H

Additional Fee Data 22| 20 siYsSHX| = 2= g ol  Card Data
O|E{0| LA F7tRF S Al LtsHOF St
£/} =]
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3.2.1.5. Overall DFD

Tigg
\ Onfensr 8
Handlr
vlriﬁdim'm
)

Transr
(ontoll

il

¥ enerd
(eton
e

13
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3.3, HARA|AH DFD

331 FHrMAIAEH System Context Diagram

Subway
Company

DB data. ARSI
Device DB~ Bl Control Total fee

0 TOta - “
Total feg ,
Monitor
332 FrMAIAE Event List
Input / Output Event Format/Type

Company

DB Input Data Input Periodic, Integer,
String
Total Data Subway, Bus Company  Integer , String
O Total DataS & WL}
DB Total DataS DBOJ| K&  Integer, String
Display Total Fee Display Integer , String
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333 Data Flow Diagram
3.3.3.1. DFD level 0
33311 DFD

Subway
Company

DELECH" Adjustment
Device DB BUIVISN Control Total fee

) T

Ota " “
Total fee :
Monitor
3.3.3.1.2. Data Dictionary

Input / Output Event Format/Type

Company

DB Input Data Input Periodic, Integer ,
String
Total Data Subway, Bus Company Integer, String
0| Total Data& E WL}
DB Total DataE DBOj| X% Integer, String
Display Total Fee Display Integer , String
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3.3.3.1.3.  Process Specification
3.3.3.2. DFD Level 1
3.3.3.21. DFD

DFD Level 1 Overall

DB
Data

Data
Handler
1

Clock

Aggregation
3

Calculated
Data

Monitor

3.3.3.2.2. Process Specification
3.33.221. Process 1

Process 1
Data —
DB Handler Distributed
Data Date

1

T:ick

Digital Clock
Reference No.
Name Data Handler
Input Tick(From. Digital Clock),
DB Data(From. DB Data Store)
Output Distributed Data(To. Calculator)
Process Description CH2H7| DataS 22 2FA Calculator

=R/ El DataE T& oLt
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3.3.3.2.2.2. Process 2

process2

Calculated
Data

Reference No ER

| |

Name Calculator

Input Distributed Data(From. Main Controller)

Output Calculated Data(To. Aggregation)

Process Description Distributed DataE HHOLQF HALS S A
4t 2l @ 32 Aggregation2 2 T &L

3.3.3.2.2.3. Process 3

Process3
Company
Bus
— Company
Calculated Aggregation Total
Data Data
Moniter
Reference No.
Name Aggregation
Input Calculated Data
Output Total Data
Process Description Calculated Datas ©t4t510], Total Datas
. Z42+9| B Atof| FESt, DBOf| A&
Monitor0f Display$tLC}.
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3.3.3.2.3. Data Dictionary

Data Dictionary
Input / Output Event

DB Data

Calculated Data

Total Data

3.3.3.3. DFD Level 2
33331 DFD

Ver. NucleaR2014-PTS-SRS-2.2

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

DB DataZ 2tZto| A4t  Integer, String
A0 SEA A ASHY Lt

2 Data

AME @ 2SS SHALSE Integer, String
Data

DFD Level 2. Data Handler

DB Data

\

Tick .

Data
Distributor
12

Team4 - NucleaR
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3.3.3.3.2. Process Specification
3.33.3.21. Process 1.1

Processl.1

Tick

DB

Data DB Data =

Reference No.

Name Data Read

Input DB Data(From. Device) , Tick

Output DB Data(To. Distributor)

Process Description TickE Htof 32 0| &|™ DBO| A 2+ EH2H7|
ﬁ[[?ata% 210{ 2} A{, Distributore 2 M

3.3.3.3.2.2. Process 1.2

Processl.2

Data
Distributor Distributed Data .

1.2

Name Data Distributor

Input DB Data(From. Data Read)

Output Distributed Data

Process Description Data ReadZ H E{ DB DataE 20t A Data

S0 8t /e 0 25 Ry, &5 252

2 F &5} Distributed Data2 F&SHCH
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33.3.33. DFD

DFD Level 2. Calculator

Non-Adjustment
Calculator

2.2

Distributed Calculate Non-Transfer

Controller
Data n Calculator

23

E
N/

Transfer
Calculator
24

3.3.3.34. Process Specification
3.3.3.34.1. Process 2.1

Process2.1
Distributed Calculate
Data Controller

2.1

Reference No

Name Calculate Controller

Input Distributed Data(From. Distributed Data)
Output Distributed Data

Process Description Distributed DataS HtOtA| 4

2t7to]
Calculator0| St= Datas 'I{-;-ﬁ._H:f
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3.3.3.34.2. Process 2.2

Process2.2

Distributed
Data

Reference No.
Name

Input

Output
Process Description

3.3.3.34.3. Process 2.3

Process2.3

Distributed
Data

Reference No.

Name

Input

Output

Process Description

Team4 - NucleaR
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Subway
Calculated Data

Non-
Adjustment Bus

Calculator Calculated Data
2.2

Non-Adjustment Calculator
Distributed Data(From. Distributed Data)
Calculated Data

Distributed DataZ EFO}A O] HAF Q2 |
LHE CHE A4 3 28242 data stored|
MEetot.

Subway
Calculated Data

Non-
Transfer Bus

Calculator Calculated Data
23

Non-Transfer Calculator
Distributed Data
Calculated Data

Distributed DataZ BHOIA O|3tE 22 7
A CH= Al St 4212| data stored||
Mot
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3.3.3.3.4.4. Process2.4

Process2.4

Distributed
Data

Reference No.

Name

Input

Output

Process Description

3.3.3.3.5. State Transition Diagram

State Transition Diagram

for Calculate Controller 2.1

Tick[ds ==Non-adj]
/Transmit
Command(On)

Non-
Adjustment

Team4 - NucleaR
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Subway
Calculated Data

Transfer

Calculator Bus
24 Calculated Data

Transfer Calculator

Distributed Data

Calculated Data

Distributed DataE 2OtA &H& @ A At

H =2 A&k 5H0] Z+2H9| data storeOf X
&otCt.

Data Check

Tick[ds == Trans]
/Transmit
ommand(On)

Tick[ds == N
/Transmit
Command(Omn)

on-trans]

Transfer
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3.3.3.3.6. DFD

DFD Level 2. Aggregation

Calculated
Data

Aggregation
Controller
31

Trigger

Y,
Trigger
1"

Subway

Aggreg
ation

3.2

Subway Bus
Total Data Total Data
3.3.3.3.7. Process Specification
3.3.3.3.7.1. Process 3.1
Process3.1
Calculated

Data

Reference No.

Name

Input

Output

Process Description

Ver. NucleaR2014-PTS-SRS-2.2

Transmit

3.4

Trigger

Aggregation
Controller

Calculated
Data

Calculate Controller

Calculated Data(From. Distributed Data)
Calculated Data

Calculated DataE HtO}A{ Z2H2t Q]

Aggregation processOj| St= Datag ™ &

otCt

Team4 - NucleaR
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3.3.3.3.7.2. Process 3.2

Process3.2

Trigger , Calculated
i Data

Subway
Aggregation
3.2
Subway
Total Data

|ReferenceNo. 32 |

Name Subway Aggregation

Input Calculated Data

Output Aggregated Data

Process Description Subway?l| 2 = HAt=l DataE 2HOFA] THAH

5t Subway Total DataS T & SHC}

3.3.3.3.7.3. Process 3.3

Process3.3

Trigger ; Calculated
H Data

Bus
Aggregation
33
Subway
Total Data
Reference No. 33 |
Name Bus Aggregation
Input Calculated Data
Output Aggregated Data
Process Description BusO| 2= A A=l Datas EHOFA| THALS]

11 Bus Total Datas ™ £SHC}
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3.3.3.3.74. Process 3.4

Process3.4

Transmit
Total Data 34 Subway.Co

Reference No

Name Transmit

Input Total Data

Output Total Data

Process Description Total DataE 2t2 ™ Z} company, DB,
Display0j| Total Data& T &SHC}.

3.3.3.3.8. State Transition Diagram

State Transition Diagram
for Aggregation Controller 3.1

Data Check

Trigger, Tick[ds ==s]
/Transmit
Command(On)

'ger Tlck[ds == b]

Command(On)

Subway Bus
Aggregation Aggregation
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3.3.3.3.9. Data Dictionary

Data Dictionary

Input / Output Event Format/Type

DB Data DBO|A 7t 2 & Periodic, Integer,
2= H|O|H String

Distributed Data DB Data& O|™ 4L O|=F Integer, String
%, g5o2 ER3
Data

Data Dictionary

Input / Output Event Format/Type

Distributed Data DB Data£ 0O|& 4L 0|2k Integer, String
5 850z 2Rt
Data
Subway Calculated 28 &l DatagE ZtZf°| Integer, String
Data FEEALQ)| CCh2} AH|AHSEH
I 2302 XA
ta

>

A
ot 0

mn o
o)

ro >y r%dru rot >y
>
i
i
]
=
ot

Bus Calculated Data

[l
)

atag ZtZt2| Integer, String

MHI 01 Q@ X

O ot 0
S d
s0)
op
=]
mjo
Rl

0)al
o
gl

Data Dictionary

Input / Output Event Format/Type

Subway Total Data X|SHA 2| Calculated Integer , String
DataE g} 4tst Total
Data

Bus Total Data H A 9| Calculated Data Integer, String

£ ohAFSHE Total Data
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3.3.34. DFD Level 3
3.3.34.1. DFD

DFD Level 3. Distributor

DB Data

Distributor
1.3.1

Non-Calculate
Data

Transfer
Non- 1.34
Transfer
1.3.3

S Non- B Non- S Non- B Non- S->B B->S
Adjustment Data Adjustment Data Transfer Data  Transfer Data Transfer Data Transfer Data

3.3.3.4.2. Process Specification
3.334.21. Process 131

Process1.3.1

Distributor
131

Reference No.

Name Distributor

Input DB Data(From. Device DB Read)

Output Distributed Data

Process Description Data Read2 E E| DB DataZ HtOtA O] ™

4 Olgts, g5, 0|A|¢t Datag F =010
HEetrt.
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3.3.3.4.2.2. Process 1.3.2
Process1.3.2

Non-
Adjustment

Distributor
132

Name Non-Adjustment Distributor

Input Non-Adjustment Data

Output Subway, Bus Distributed Data

Process Description Non-Adjustment Data& B20tA{ Subway,

Bus DataEs F1 &35 ©&SHCH

3.3.34.23. Process 1.3.3

Process1.3.3

Non-
Transfer
Distributor
133

Reference No.

Name Non-Transfer Distributor

Input Non-Transfer Data

Output Subway, Bus Distributed Data

Process Description Non-Transfer DataE 2tO}A{ Subway, Bus

DataZ F23}0f Z&BHct
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3.3.34.24. Process 1.34
Processl1.3.4

Transfer
Distributor

134

Reference No.

Name Transfer Distributor

Input Transfer Data

Output Subway, Bus Distributed Data

Process Description Transfer DataZE 2+0tA| Subway, Bus Data

£ T=5t STk

3.3.3.4.3. Data Dictionary

Data Dictionary

Input / Output Event Format/Type

Non-Calculate Data MAQFo=2 L2 Integer, String
A
A

st&5flag == True
lEAMRE == n
SothHflag == Sk

Subway, Bus Non- XSt HAC| O|=EA & Integer, String
Adjustment Data = Data
0|™EA 23 == 700 | 600

Subway, Bus Non-Transfer X|StEDf HA BHL S| Ci= Integer, String
Data nE o2 0|83t Data

2t5flag == false &

O ™A == null &

SolxHlag == SHA
Subway, Bus Transfer X|otE 3t HA =2 Data Integer , String
Data st5flag == True &

£} kHflag == SHAF &

O ™AL == null
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3.3.3.5. Overall DFD

Overall =
DB Data
I S Not-Ad
Data

— Non_
—— Adjustment
Non- B. Not-Ad Calculator
Adjustment Data
Distributor —
S. Not-
I Trans Data

Data

Distributor Non-
Transfer B. Not-

Distributor Trans Data

Calculator
Controller Transfer

Calculator

S. Transfer

Data
Not-[C)altculate Trangfer — Transfer
ata Distributor — Calculator

B. Transfer
Data

S. Calculated 8. Calculated
Data Data

Transmit

Subway
Total Data Aggregation

Aggregation

Controller

Bus Aggregation
Total Data

Subway.Co
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