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1. Introduction

1.1. Purpose
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<Public Transportation System : A Small T-Money System> SW & i} 7| 2|t

A 24 ZAMO0|Ct
1.2. Scope
A PTSE X[5HHE 234 & 570 (A

Thao HW & PaistLt,
1.3. Definition of abbreviations
HW : Hardware

SW : Software

PTS : Public Transportation System

B} @ 7tEQt HEY|I7L sS4 +
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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% 7o et 23
3 MY A= =24
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2. Overall Description

2.1. Product Perspective
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2.3. User characteristics
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2.4. Constraints
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3. Structured Analysis

3.1. System Context Diagram

3.1.1. PTS System Context Diagram

System Context Diagram 2 HAQ}t X|5lH0| st X E 7tRICH

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. ™AA|AH System Context Diagram

PTS

"
' Company
— : -
3.14. HAEA|AEL Event List

Input / Output Event Format/Type

DB Input Data Input Periodic, Integer ,
String
Total Data Subway, Bus Company  Integer , String
0ff Total DataS H WL}
DB Total DataZ DB X% Integer, String
Display Total Fee Display Integer, String

3.2. Bus Terminal DFD

3.2.1. Data Flow Diagram

3211 DFD level O
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3.211.1. DFD

Display Data

Write DB
Card Sensor

Current

: UserCard
ime

Tick

Digital Clock

3.2.1.1.2. Process Specification
3.2.1.1.3. Data Dictionary

3212 DFD Level 1
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3.21.21. DFD

Card
Card Sensor Detection

Card Data Input 1

1”
p
. 1/
.
AC
l"
”l
L

Current Transfer
Check
2

Calculate
Control
3

UserCard UserCard

3.2.1.2.2. Process Specification
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3.2.1.2.2.1. Process 1
Process 1

Card
Card Sensor Detection

Card Data Input

Name Card Detection

Input Card Sensor

Output CardData

Process Description SHE ATE2XFZIES| HEE

2 2=rt

3.2.1.2.2.2. Process 2

process?2

ardData

Current Transfer
Time Check
2

Check\data
ReferenceNo. |2 |
Name Transfer Check
Input Card Data , Current Time
Output Check Data
Process Description Time Data?} Card DataQj 2} 2t5 O &£

£ THHSto] @ A Atof| 2ot EE H
1 Q= Check Datas A /dstC}.
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3.2.1.2.2.3. Process 3

Process3

Calculate

Co

Name

Input

Output

Process Description

3.2.1.2.24. Process 4

Process4

Handled
Data

Reference No
Name

Input

Output

Process Description

Team4 - NucleaR
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Handled
Data

glige]
3

Calculate Control
Check Data
Handled Data

Check DataZ H}
2 7l822==
RoF Handled Data&

Control
4

UserCard

Output Control
Handled Data
Display Data, DB Data, UserCard Data

Check DataZ HIEtC 2 O|™HAL F, 85
=, 722555 A4t510f Outputof
ROP Handled Data& A4 5tC}.
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3.2.1.2.3. Data Dictionary

Input/Output Format/Type
Event

Card Data Input AFEX}F ZHE Q| input Strucutre
Card Data FEEMMZF AFE X FFEO|A 72 O]  Structure
H
CurrentTime S| A|ZHS LIEFL] = Data YYYYMMDDH
HMM
/ Structure
Check Data zl= {827 THCHE| Data True/ False /
Interrupt
Handled Data o {7} X| A0 tap A At=l Structure
Data
Display Display0i| ®&1%t Data Structure
DB DBOj| writegt Data Structure
UserCard UserCard0]| writeg} Data Structure

3213 DFD Level 2
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3.2.1.3.1. DFD
Level2 Card Detection

Process 1

Card Data|Input

Enable/Disable Card

---------- Conltrf“er e Sensor NG

1.3

Tick

trigger

DB

initialization

1.2

DB initialization
command
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Check

Level2 Calculate Control Data

Calculate
Control
31

Card
Data

Trigger--~~ 7
-7 Trigger

s

.. \ o~ _Trigger
“Trigger -
7 \
Calculate Calculate Calculate
Basic Calculate Transfer Transfer
Fee additional In Out
3.2 fee Fee Fee

3.3 34 3.5

Current Time
Data

Basic fee Additional, fee Transfer In

fee data Transfer Out

data fee data
Balance
Check Fee data&
SubtractData

3.6

Level2 Output Control

Fee data& OUtpUt
SubtractData Control
Py,
Current Time
Data , i
Terminal
Data

DB write
Command command

display UserCard “
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3.2.1.3.2. Process Specification

3.2.1.3.2.1. Process 1.1

Process 1.1 Mai
ain :
bl bl
Controller S
1.1
trigger E.
v
Name Main Controller
Input Enable, Tick
Output Enable/Disable, Trigger
Process Description PowerZ} &0 2™ DB InitializationS

EnableA|Z| 11 CardSensor0j| TriggerE = 'H
C}. 1 = 180Tick 0| Z 15+ Main
Control= disableA| ZILC}.

State Transition Diagram for
Controller 1.1

/Enable “MainController”

Tick[M&&DBI)/
Enable “CardSensor”

Tick[M&&!DBI)/
Trigger “DBInit”

Disable "CardSensor”

CardSensor

DBInit

Flag DBl & 180 Sec
TI'UEE EII_I-E /Disable "MainController”
C}.

OFF

Flag DBI false
Flag M false
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3.2.1.3.2.2. Process 1.2 ,

Processl.2 trigger !

DB

initialization

1.2

. 11,
Tick ,-

DB initialization

command
Name DB Initialization
Input Trigger
Output DB initialization command
Process Description MainController0j| Al DB initialization

TriggerAl S £ 2o} DBE Z=7|3}SHC}.

3.2.1.3.2.3. Process 1.3

Process 1.3 Card Datal|Input

matiomiue

““““““““ Sensor CardData

13
Tick’

Name Card Sensor ON
Input Enable/Disable, CardData Input
Output CardData
Process Description Enable AlS £ BtO ™ CardSensorE 24

s} Al7|3, Card DataZ 20{9} MEHC
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3.2.1.3.24. Process 3.1

Process3.1
Check Transfer
Data Fee
Card WEEie]
Data ' 31

Currgr;'i&;rime Trigger"/"-rrigge? Tr|gger
& v A
ReferenceNo. 31
Name Transfer Fee Control
Input Check Data, Card Data ,Current Time Data
Output Trigger, TimeData
Process Description Tranfer Check2 EE Bt2 checkgtif Card

Data, Current Time datag HIE 2=
Trigger2 3}9| calculate process 2 Al £
HHCE

State Transition Diagram for
Controller 3.1

Transfer
check

Tick[bt=="8" || (bt=="W’
88 G0=="0" &8
[Trigger “Cal Basic"

ick[bt=="8" && GO==T

Tick](bt=="8" && GO+#=I && Tick[bt=="M' && G0==0
TC==Ture) || (bt=='M'&&GO==T]  && CCT<30, && TC==false] Trans Out
[Trigger “Cal Add" [Trigger “CalTrans In"

Cal

Trans In
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3.2.1.3.2.5. Process 3.2
Process 3.2
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Calculate
Basic

Name

Input

Output

Process Description

3.2.1.3.2.6. Process 3.3

Process 3.3

Calculate Basic Fee
Trigger
Basic fee Data

S Supefof st HS Trigger AlSE 20
10502 g S opehct.

Triggerf

Calculate
additional
fee

3.3

Additional

Name

Input

Output

Process Description

Team4 - NucleaR

Calculate Additional Fee
Trigger
Addtional fee Data

Tranfer Fee Control O| Et=tsE0] O & A
S8 F1sl0F St= AR A0|AM 2HS
22 WXl &= 32 XISHEO|A] SHXLSH
X E2F2) Trigger Al & 2
Additional fee Data & LHE HC}.
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3.2.1.3.2.7. Process 3.4

\*T(igger
Process 3.4 a0

Calculate
Transfer
In

Fee

34

Transfer In
fee data

Reference No N

Name Calculate Transfer In Fee

Input Trigger

Output Transfer In fee Data

Process Description sl SXt9| AL Trigger A& 810 0¥

=)
g marsich

3.2.1.3.2.8. Process 3.5

Time Data

Process 3.5 Trigger -

Calculate
Transfer
(@]V]
Fee
3.5

Transfer Out
fee data

| ReferenceNo._______ 135

Name Calculate Transfer Out Fee

Input Trigger, Time Data

Output Transfer Out fee Data

Process Description SHXEO| %' Trigger 4 §% g5k A|ZE
g 1222 AHASIY Output SHC.

Team4 - NucleaR j|0| X|] 23/ 86



Ver. NucleaR2014-PTS-SRS-0.5

3.2.1.3.2.9. Process 3.6

Process 3.6
i Additional, fee Transfer In
ga: ¢ fee data fee data Transfer Out
ata fee data
— Balance
Card Check Fee data&
Data 26 SubtractData

Name Balance Check

Input Basic fee Data, Additional fee Data,
Transfer In fee Data, Transfer Out fee Data,
Card Data

Output Fee Data & SubtractData

Process Description Card Data 2| Tt S fee Data®2 X255t

AHEXI7L B S7ts o 20 CHsH £HEH 7Hs
St Subtract DataE ™ & SHC}
(¥F=/ S+ BT
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3.2.1.3.2.10. Process 4.1
Process 4.1

Fee data&
SubtractData

Current Time
Data

Terminal
Data
Name Output Control
Input Subtract Data ,Current Time Data,
Terminal Data
Output Trigger , Display Data, Update Card Data,
DB Data
Process Description Subtract Data & 20} k=™ DB, Card,
Display 2 5 trigger2} DataE E L1 S+
O|™ Display Of| 2t Trigger?} DataE E L=
Ct.
State Transition Diagram for
Controller 4.1
Balance
check
Tick/Trigger Tick[sm>0]/Trigger
99 "DB Write"

"Display Control”

Display
Control Tick[sn

n>0]/Trigger
“Card Data Write”

CardData

Write
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Process 4.2
Process 4.2

3.213.211

Reference No.
Name

Input

Output

Process Description

3.2.1.3.2.12. Process 4.3

Process 4.3

Name

Input

Output

Process Description

Team4 - NucleaR
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Trigger

Display
Command

Display Control
Display Data, Trigger
Display Command

Display Data?2} TriggerE 2ot Atlof| St=
Display Command & ™ & 3lC}.

Upd t;e
Card Data
- Trigger

Card Data Write
Update Card Data, Trigger
UserCard Command

UpdateEl 7t=7 H o} Trigger &l= &
™ Card SensorQj| Az E HHHCH

=13

o
e
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3.2.1.3.2.13. Process 4.4

Process 4.4
DBWirte
DB write
command
Name DB Wirte
Input Trigger , DB Data Input
Output DB write Command
Process Description Trigger 41 2} DB Data Input2 20} DBOj|

DB write Command& HLHC}.
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3.2.1.3.3. Data Dictionarv

Input/Output Descript Format/Ty
Event pe

Basic Fee Data Abt™ SXILf 2b5 A|ZE R1FSH 2150 A2 Int
2ot RE4E
Additional fee K|otH0| M HAZ 2t& & SfAHA| EjOE o Int
Data K| 942 Z2LE, K[SHE0| A StAHA| Ef 15
5% 42 A9 Hiiele 05N a3
Transfer In Kobdoj @502 B g £tE= 82  Int
Fee Data =
Transfer Out A|SHH0|M 2502 ofktA| 21tE|= 22 Int
Fee Data NE
Subtract Data At 29 =5 i Ak} Int
TimeData Ol KFA|ZE = SRFA|ZH AT} Int

Input/Output Format/Ty
Event pe

Display Data Output®f| Y& =l MEZ Display0jjAf 28  Structure
ot §ESE FHAE Display Data

Update Card Data  OutputO M 2% H& = UserCard®f & Structure
HlOJE dford §2 = 9 Data

DB Data DBO| 7| Z{0f & M Structure
Current Time Data  Timer Of A] Bt2 SITUA| 7+ N & /
Terminal Data CHak7) RRHOf ARl By X | Structure
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3.2.1.3.4. State Transition Diagram (Name of Controller) //del
3214 DFD Level 3

3.214.1. DFD

Level3 Display Control

Control

421

Trigger”

. | ~ Current
Impossible | T
Display : Ime

497 Display
474

Display Command Display Command
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3.2.14.2. Process Specification
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3.2.14.3. Process 4.2.1
Display

Process 4.2.1

Display
Control

421
*.._“Enable/Disable

Trig/ger”f )
~~  Fee b T
Displa I;Trlgger
data ..
Name Display Control
Input Subtract Data, Current Time Data,
Total fee Data , Trigger
Output Trigger, timedisplay data, Fee display data
Process Description 471X L3S HIEI S 2 X HE, 23
(AHES, THH) A|ZES displaydf T &sHE=
C}l.

Process 4.2.1 Display
Control
State Transition Diagram

Tick .
/ Enable TIEk §
CurrentTimeDispla / Enable

CurrentTimeDisplay

Tick[sb<0]

/ Disable Tick[sb>0]
CurrentTimeDisplay 7 Disable
. Trigger “Impossible CurrentTimeDisplay
Impossible Display” Trigger “Fee Display”

Display
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3.2.14.4. Process 4.2.2
Process 4.2.2

Reference No.

Name

Input

Output

Process Description

3.2.14.5. Process 4.2.3
Process 4.2.3

Reference No.
Name

Input

Output
Process Description

Team4 - NucleaR
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Trigger”

Impossible
Display

422

Impossible Display
Trigger
Display Command

Triggerg Y2 @ SA £7H5 S displayof|
Display command E L &Ct.

Fee
Displa
data

“:frigger

Display |Command

Fee Display

FeeDisplayData, Trigger
Display Command

SIHEA| 22 H|0|E{E 2o} displayof E
St & display command& & HHCt.
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3.2.14.6. Process 4.2.3
3.2.14.7. Process 4.24
time

~._ .. Display
Enable/Disable ~data

Process 4.2.4
Current
Time

Display
424

Display Command

Name CurrentTimeDisplay

Input Enable/Disable , TimeDisplay Data
Output Display Command

Process Description Current Time DataZ 20} Display O] HA|

St = 2 Display command & =Lt

3.2.14.8. Data Dictionary

Input/Output Format/Ty
Event pe
Fee Display Data ~ Display 0f EA|T/E 1234 E Int
Time Display Data  Display0f| HA|T|= 917 A|Zt HE /
Sh Subtract fee A1tgtO 2 %40F SA40IT| T nt
chic)
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3215 verall DEN

Trigger—
UserCardData __---7;;????

Card Data Input ‘

Enable

Transfer
........... - Check

foier

Trigger

Trigger'

Caloulat Caloulate Calulate

2 Batic Caloulate Transfer Transfer

addiiore In Out : Current
fee Fee i ; Time

Trigger

Display Command

display

Timer — rent Time
Data Terminal

— Data

Fee dataht
SubtractData
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3.3. Subway Terminal DFD
3.3.1. Data Flow Diagram
3311 DFD level O

3.3.1.1.1. DFD

Card Sensor-on

et on Data

m

Card Sensor-off

Get off Data
!_,_,_——'""‘_—7

_:—'--'_'-'_'-'-'_'-'-'-_'—'- .
Timer — Current Time

?Fick

Digital Clock

3.3.1.1.2. Process Specification
3.3.1.1.3. Data Dictionary

3312 DFD level 1
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Current Tin7

3.3.1.2.1. DEND

- 0 Geton Data —__
Card Sensor-on e

Card Data
Input

™ Getoff Data

Card Sensor-off

A

Card Data
Fee Data

TICk

3.3.1.2.2. Process Specification
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Card

EICEIEl  Datection
Input 1

3.3.1.2.2.1. Process 1

Card Sensor-off Get off Data

Tick

Reference No

Name Card Detection
Input Card Data
Output Get on Data, Get off Data

Process Description 5 /StA}F Tag Sensor0f| Af °|*'E|01 21 =90l DataE Get
x

on Data®} Get off Data2 £25}0] ™

=Ne]
=

A
=]

3.3.1.2.2.2. Process 2

Get on Data \

Card Data
Fee Data

Current Time

Reference No R

Name Data Check
Input Get on Data, Current Time
Output Card Data, Fee Data

Process Description Get on Data?} Current Time2 £33} s Zt usere| PTS O]
& &d=2 M3stch O F XNgtot Fee Datas 4510
Card Data®@t | M&SHCt.
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3.3.1.2.2.3. Process 3

Get off Data

Reference No

Name
Input
Output

Process Description Get off Data2} Card Data&Fee Dat

3.3.1.2.2.4. Process 4

Handled
Data

Reference No

Name

Input

Output

Process Description

Team4 - NucleaR

Ver. NucleaR2014-PTS-SRS-0.5

I Calculate Handled

Cor;trol Data

Calculate Control

Get off Data or Card Data&Fee Data

Handled Data

StLEO| InputBt
st 1 daf
2 MM M2&BIC}

o

ta s
=0 2CL =02 Data2 RFALM2
Da

£ =2{38}7| 93} 7} 2 Handled Data

Display
User
Card

Output
Control

4

Output Control
Handled Data
Display, DB, Usercard

Ml Z2EMASS AKX X2 = Zat7F K
Handled DataZ HIEIC 2 =3 N}IHES =3

=
Cf

ret oz
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3.3.1.2.3. Data Dictionary

Input/Output Type(Format)
Event

Get on Data =X} Sensor| A TagZ=l ZHE Data String / Integer / True&False
Get off Data SHX} SensorOf| A Tag=l ZtE Data String / Integer / True&False
Card Data Get on DataE N2|gt =2| 7= Data Date(YYMMDDHHMMSS) /
True&False / String / Integer
Fee Data Get on DataE M2|st 2| 23 Data String / Integer / True&False
Handled Data S AHAO| k2=l Data Same as Card Data

3313 DFD level 2
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3.3.13.1. DFD

<Card detection 1>

Get off

Main Sensor — Get off Data
Controller Interface

11

ag_— Card Data Input

DB Sensor I!I = Card Data Input

initialization Interface

12 14

b Get on Data

Tick

Initialization

After Calculated
Data

<Data Check 2>

Checking
Last
IN/OUT
2.1

Get on Data —

IN-IN
Interface
2.2

OUT-IN

Interface
2.3

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

Team4 - NucleaR j|0| X| 40 / 86



Ver. NucleaR2014-PTS-SRS-0.5

<Calculate Control 3>
Get off Data
~

Card Data
Fee Fee Data

IN-IN Data Calculator

Balance
Check
3.2

Impossible Data

Current Time Dlsplay
Interface
3.3

Display Data

<Qutput Control 4>

Qutput

Card Data — (IRREIILOIERRNY 08 Dt Wi
— riter
Fee Data Interface te
41

Display Data
After Calculated Data

Display
Interface Get off Get on

13 Sensor Sensor
Interface

Interface
13 14

Team4 - NucleaR

- Card Data

Fee Data

Display Data
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3.3.1.3.2. Process Specification
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3.3.1.3.2.1. Process 1.1

Process 1.1
Ena_b_le_ _ Main _Enable . >
Controllerl.1 Disable T >
Tick . , Eiable
rigger ' Disafﬂa R
v 4
N
Name Main Controller
Input Enable, Tick
Output Enable/Disable, Trigger
Process Description Power On2 £} EnableO| =0{ 2™ DB initialization

off Triggerdl=E EL} SAHA|Z| 0 CardSensor0f|
Enable2 E WL} 320| X|L}™H cardSensorE CHA|
Disable A|ZIC}.

Process 1.1 - STD

/ Power = 'On’
Enable “Waiting”

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

Tick[Power=="0n’]
/ Enable “Sensor Enable”

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

N

Sensor DB Init Sensor

Enable Disable
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3.3.1.3.2.2. Process 1.2
Process 1.2 .

Trigger

DB

initialization

12

DB initialization

command
Name DB Initialization
Input Trigger
Output DB initialization command

Process Description MainController0j| A| DB initialization@ & & €0}
DBE Z=7|3}stCt

3.3.1.3.2.3. Process 1.3

Process 1.3

Card Data Input
Get off P

__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 A S E E| T2 M AT SE510] FIER} EAIE &

H| & $ICt ZtE7} Tagk|®H Zt=E2F S415tH Card Data £
Ht 71 Get off Data2 ==}, A4t aFEHO| CF BLIH After
Calculated Data® 2O} Card0f| CtA| Update A|ZICEH
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3.3.1.3.24. Process 1.4

Process 1.4

Card Data Input
Get on

__Enable/Disable Sensor
Interface
14

—>  Get on Data

Tick
/ 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 ~ &Xt MA &2 2 T2 M| A0|H Process 1.31f & HhA|
2 L2}

3.3.1.3.2.5. Process 2.1

Process 2.1

Checking
Last
Get on Data IN/OUT

Reference No.

Name Checking Last In/Out

Input Get on Sensor Data

Output In Data , Out Data

Process Description Card Data 2 EE 22 M HE HIEtO 2

42 B[O E47} INQIX| OutQIX| S BERSko} Tl0]Ej
£ REoto] MLBLt
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3.3.1.3.2.6. Process 2.2

IN Data
Process 2.2

IN-IN
Interface

2.2

Bus IN-IN Data
Subway IN-IN Data

Reference No.

Name IN-IN interface
Input IN Data
Output IN-IN Data

Process Description Process 2.1 0| A] E+2 IN Data£ IN-IN Dataz2
7t5510f == otrt

3.3.1.3.2.7. Process 2.3

Process2.3
Interface
23
Card Data
Fee Data
ReferenceNo. {23 |
Name OUT-IN Interface
Input Out Data
Output Card Data, Fee Data

Process Description  Process 2.10{| A 2t2 Out DataE X 2|5t Card
Data®} Fee Data=® 7|8 = ==t}
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3.3.1.3.2.8. Process 3.1
Process 3.1

Get off Data

Ver. NucleaR2014-PTS-SRS-0.5

fee Card Data
Calculator Fee Data

Name

Input

Output

Process Description

3.3.1.3.2.9. Process 3.2

Fee Calculator

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

Input O S0{2 DataS HIEOE Q2 AME
a3e(D, A MO| §2E HE 23FEYFIE
YHEZ L}50] &5

Process 3.2 Card Data Balance
Fee Data . Check — Card Data

Reference No.
Name

Input

Output

Process Description

Team4 - NucleaR

Fee Data

3.2

Impossible Data

Balance Check

Card Data, Fee Data

Card Data, Fee Data, Impossible Data

= A A0| el Data2 Tt 0| H 5 =HQISHCY.

THo| SEL PR DataE L2 EHolL, =
SHX| U242 Impossible DataE = 2oLt
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3.3.1.3.2.10. Process 3.3
Process 3.3

Impossible Data

: Display -
Current Time Display Data
Interface 2P

3.3

Display Data

Reference No. 33

Name Display Interface

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

Process Description Impossible Datag ELHZ Display0j X+t

Z2{5}7{L}, Display DataZ ECH 2 Displayof 2+

YEE SHHELL
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3.3.1.3.2.11. Process 4.1
Process 4.1

Output

Card Data _» [WEEIT/EREN DB Data |
Fee Data Interface

41
Displafé

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

Process Description  Input 22 S0{2 DataE o &5}= outputdf SEA 7t
s X =L

3.3.1.3.2.12. Process 4.2

Process 4.2
DB Data

Name DB Writer
Input DB Data
Output DB

Process Description DB Datag TH%7| Databasef| A & tct,
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3.3.1.3.3. Data Dictionary
Data Dictionary - Card Detection

Input/Output Type(Format)
Event

Card Data Input FIENMEE A0 2= Data String / Integer / True&False

Update Card Data 22 Xz2|7t 2F £H & Card0f Write Date(YYMMDDHHMMSS) /
2l Data True&False / String / Integer
=

After Calculated ~ Get on DataS Xz2|ot 29| 7}E Data  Date(YYMMDDHHMMSS) /

Data True&False / String / Integer

Get on Data DFD w1 1 5%

Get off Data

Data Dictionary - Data Check

Input/Output Type(Format)
Event

In Data Sensor onOj| A Tag®! 7}E GO|E{Q| OF String / Integer / True&False
X2 7|£0] IN'?l Data

Out Data Sensor onOf| A Tag&l 7t= [ 0|E{Q| Of String / Integer / True&False
X2 7|Z0| 'OUT'Ql Data

Bus IN-IN Data In Data®| OFX|2F AF23H MESCHO| Date(YYMMDDHHMMSS) /
Bus®! Data True&False / String / Integer

Subway IN-IN Data In DataQ| OFX|2p Ar&ot mEEHO| Date(YYMMDDHHMMSS) /
Subway?! Data True&False / String / Integer

Card Data DFD Lvl I} 5<

Fee Data

Get on Data
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Data Dictionary - Calculate Control

Input/Output Type(Format)
Event

IN-IN Data Bus IN-IN DataQt Subway IN-IN Datag  Date(YYMMDDHHMMSS) /

£3 True&False / String / Integer
OUT-INData  Get on Data & OfX|%f mE4TH 0]2A]  Date(YYMMDDHHMMSS) /

otk 7| 20| H0F9l= Card Data True&False / String / Integer
Display Data CHR7| CAS 0|0 Z3T B MHAE  Integer/ String

Data

Impossible Data ~ Balance Check £ Sureix| 23S LiEt  Truefalse / Integer / String
Lj= flag2} JQfJ".;FEE_I Data2 74

Data Dictionary - Output Control

Input/Output Type(Format)
Event

DB Data Zb X|8H4 THEt7| Databased] HAHE Date(YYMMDDHHMMSS) /
Data True&iFalse / String / Integer

After Calculated 2 Data Handling Process7t £t & At Same as Card Data
Data &7 BEFEY 7|22 Data

3314 DFD Level 3
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33.14.1. DFD
<Get off Sensor Interface 1.3>

DB OffSensor
Disable, Handler

Tick™
Card Data
Update

Card Data

After
Calculated —
Data

Distributor —~ Get off Data
13.2

<Get on Sensor Interface 1.4>

ZE Y OnSensor
Disable ., Handler

Update
Card Data

After
Calculated —
Data

Distributor —~ Get on Data

14.2
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< IN-IN Interface 2.2 >

Interface

IN Data ——— Controller

Bus IN-IN
Interface
222

IN-IN
Interface
2.2.3

Bus IN-IN Subway IN-IN
Data Data

< OUT-IN Interface 2.3 >

Request Data

OUT Data — = Transfer /Response Data

Controller

True(-rr'gge?:/ " False(Trigger)

Transfer General
Get on Get on
Interface Interface

2.3.2 233

Card Data
Fee Data
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3.1 Fee Calculator

BUS IN-IN Data

IN-IN Data(Request Data)

Transfer

Controller
Input Response Data 231
Distributor

SUBWAY IN-IN Data——

Card Data /

Fee Data

Trans B IN-IN

Additional Fee\Data

Get off Data NT BIN-IN Data

Handled

General Get on
Data

Interface
233

Additional Fee
315

<Calculate Control 3>
Get off Data
~N

Card Data

Fee Fee Data . Card Data
IN-IN Data Calculator Fee Data

Balance

Current Time .
Display Data
Interface D Py

3.3

Display Data
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3.3.1.4.2. Process Specification

3.3.14.2.1. Process 1.3.1

Process 1.3.1

IZENY  OffSensor
Disable., Handler

Tick™”

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

Process Description ~ Main Controller 0l A| 2= Enable/Disable A3 0j|
a} SASHCE Carde| TagE QlAISHL Card Data Input
£ Z 23| 7L} Update Card DataZ 20} Cardof| s
S HIO|EE 7| F3tCt.

3.3.14.2.2. Process 1.3.2

Card Data dat
Process 1.3.2 Input | Cgr daDeata
Caﬁ?ﬁaied Input
Data e Distributor ——> Get off Data

1.3.2

Reference No

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

Process Description  Tag&|O 20{2 Card Data InputZ Get off DataZ 7}
2540 =235} 7L} After Calculated DataZ 72 5}0
Update Card DataZ &= & SHC}.
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3.3.1.4.2.3. Process 14.1
Process 1.4.1

Tick ™

Reference No.
Name

Input

Output

Process Description

3.3.14.24. Process 1.4.2

Process 1.4.2

After

Calculated —
Data

Reference No.
Name

Input

Output
Process Description

Team4 - NucleaR

Ver. NucleaR2014-PTS-SRS-0.5

OnSensor
Handler

Card Data

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

Process 1.3.1 — OffSensor Handler 2} &

ol
=

Card Data
Input J/

DISiiloltite] e — Get off Data

142

Input Distributor

After Calculated Data, Card Data Input
Update Card Data, Get off Data

Process 1.3.2 - Input Distributor 2 & ¥
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3.3.14.25. Process 2.2.1

Process 2.2.1

IND Interface
ata : Controller
221
Trigger,,‘: IN/Data \‘\:I:rigger
v \

Name Interface Controller

Input IN Data

Output IN Data, Trigger

Process Description Inpute 2 S0{2 IN DataE A1 7t X 20f Af
8ot usHo| 70 'IPEF Trigger Al & MG
St

Process 2.2.1 — STD

Bus

Interface

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

Enable

@

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

Subway

Interface
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3.3.1.4.2.6. Process 2.2.2
Process 2.2.2 Trigger

NN

Bus IN-IN
Interface | RERERUSA

IN Data_ Data

Reference No

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

Process Description Trigger 2 20f| ofs§ SE6t0{ IN Datag 7+&}04
Bus IN-IN DataZ =& otLt.

3.3.14.2.7. Process 2.2.3

Process 2.2.3 Tr'ggff

B Subway
IN-IN Subway IN-IN
INIDEIC® Interface o Data

2.2.3

Reference No.

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

Process Description Trigger A& 0j| O[3} SAHS}D IN DataZ 7}28}0]
Subway IN-IN DataZ & &9t}
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3.3.1.4.2.8. Process 2.3.1

Process 2.3.1

«— Request Data
Transfer

Controller
231

OUT Data—~ Response Data

\

True(Tri%ger] y{hit? “Ealse(rrigger)
\\I

Reference No.

Name Transfer Controller

Input OUT Data, Request Data, Current Time

Output True/False Trigger, Response Data, OUT Data

Process Description L2 HO|EE S| ehs FF& THTrotCt 2t
SO True A|Z1E S, OfL|2tH False A|2E S T
SFSECE OUT Data 2|0fl Request DataZ Q0| &
o™ & O|0|E{ £ 3l Response Datas =&
siCt,

Process 2.3.1 — STD

Transfer
True

Tick[RequestData!=NULL]

/ Trigger “Response”
ResponseDate=CheckTrans
RequestData=NULL
Disable "Waiting”

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

Tick[RequestData==NULL]

Tick[CheckTrans==Fals

/ Trigger "Transfer False{

Tick[RequestData!=NULL]

/ Trigger "Response”

Transfer ResponseDate=CheckTrans
False RequestData=NULL

Disable “Waiting”
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3.3.1.4.29. Process 2.3.2
Process 2.3.2

OUT Data \

Transfer

Get on
True(Trigger) Interface T C|:a(.;.:;_(;:I gai;a
232
Reference No. 232
Name Transfer Get on Interface
Input OUT Data, Trigger
Output Card Data, Fee Data

Process Description Triggerdj| 2|8 S2tL|™ OUT DatagE ECHZ si
7tEQ| 2t Me| Z2MAS £33t = Card Data
9} Fee DataS =&{HC}

3.3.1.4.2.10. Process 2.3.3

Process 2.3.3
OUT Data
General
., (S —— o

2.3:3

ReferenceNo. 1233

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

Process Description Triggerdf| o|5 SXAtE|H OUT DataZ
FtEo| HY X T2 A A S st
9} Fee DataE == 5tC}

E0Z i
= Card Data
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3.3.14.211. Process 3.1.1
Process 3.1.1

IN-IN Data(Request Data)

BUS IN-IN Data ~ /
/R@onse Data

Input
SUBWAY VN Dsa— % t
SLCLLU —— 75 NN Data
311 \
—— / \T S IN-IN Data
Card Date NT S IN-IN Data
Fee Data
NT8 IN&Q Data Additional Fee Data
Get off Data
il
Name Input Distributor
Input BUS IN-IN Data, SUBWAY IN-IN Data, Card Data,

Fee Data, Get off Data, Response Data

Output 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 Data)

Process Description IN-IN DataZ} 22 k| ™ Transfer Controller0f| Request
ot0] 2tS O£ & QI¥=Ct BUS IN-IN DataZt 2+5
£+010| &[T B IN-IN Data?| EICt. £H50] OfL| ™ NT
B IN-IN DataZ} =IC}. O], NT B IN-IN Data= ™At
SA M2l Z[00F 5B sl ZEMAMZ HHSEC
OpXE7EX| 2 SUBWAY IN-IN Datae= T S IN-IN Data}
NT S IN-IN Data2 T2 E=ICt Get off Data= SFAFA|
723 AAME Q8 Additional Fee DataZ 7t& |

of 3 Z2 A0 ZL{ZICE
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3.3.14.212. Process 3.1.2
Process 3.1.2

T B IN-IN Data———> IESER B Handled
312 Data
Name Trans B IN-IN
Input T B IN-IN Data
Output Handled Data
Process Description O|H SX} MO 2t55t HAE EFSot1 SFXFA| 7}
MM 232 7008

£ Ef25}X| %2 DataO|Ct. O
= F,'-.T'.f'é'}l Handled DataZ 7t&0}10] = 2{StCt.

3.3.14.2.13. Process 3.1.3

Process 3.1.3

TSIN-IN Data—————> Handled
Data

Name Trans S IN-IN

Input T SIN-IN Data

Output Handled Data

Process Description 0|t Xt Mof 2t53t X|5}H S E40tD SFARA
7FES EjoHA| 2 DataO|Ct. O YL 5 600
e k=L ro 1) Handled Data2 7}&505}0] Z&SHCt
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3.3.14.2.14. Process 3.14
Process 3.14

NT S IN-IN Data————> @ ; HaDnadtLed

Name NotT S IN-IN
Input NT S IN-IN Data
Output Handled Data

Process Description O/t SAt Moj| X|5}& 2 EH5otn SHXHA| FtEE
Ef15tX| 42 DataO|Ct. O 4t Q3 200/ S £
st Handled DataZ 7}&5}0] =2stC},

3.3.14.2.15. Process 3.1.5

Process 3.1.5

Additional Fee Data————> Additional Fee ., Handled

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

Process Description  Get off Datag HIE Q& SlAtA| £7122 A
e A8lsle TN A 27132 7:")\ o

og —I_O

Handled DataZ 7t&5t0f £

|4 2}

A}
-
6
=]
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3.3.14.3. Data Dictionary
Data Dictionary — Get off Sensor Interface

Input/Output Type(Format)
Event

OfF 28 52

Data Dictionary — Get on Sensor Interface

Input/Output Type(Format)
Event

Get off Sensor Interface®t =&

Data Dictionary - OUT-IN Interface

Input/Output Type(Format)
Event

Request Data  Transfer Controller Of 85 0f% 2015 Date(YYMMDDHHMMSS)/
87| 9]l HEHSH= Data TruediFalse / String / Integer

Response Data Request DataS HIEIOZ o= 022 It Boolean(True/False)
CkSt S Mol 1t Data

Data Dictionary — IN-IN Interface

Input/Output Type(Format)
Event

O 2z 52
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Data Dictionary - Fee Calculator

Input/Output Type(Format)
Event

T B IN-IN Data Ol SA M S50 Eaot H{ANM  Card Data + Flag
Sl B TSR el 7he ol

NT B IN-IN Data Ot SAF H 7|2 E50t A0 Stk Card Data + Flag
Al E{LOHA|RED LfE! FtE O OfH

T S IN-IN Data O/t £t M 2ls02 E,%'O,'j X|o}*" O | Card Data + Flag

NT S IN-IN Data oM St © 7|2 Eaot | P“OHH of  Card Data + Flag
AHAl Ef2OHR| 0 LiEl 7= GlO[E
18

7
Additional Fee Data  SFXHA| Ef28t0] =7tQ 3 AAt0] Q3  Card Data
7tE G|O|E

Data Dictionary - STD Flag

Input/Output Type(Format)
Event

PTSFlag Get on Data®| &% 0|83t %#— ChO|  Character(B/S)
Bus/SubwayQIX|E LtEtLY= Flag

CheckTrans o}& 022 LIEjL & Flag. &5Y ZQ  Boolean(True/False)
TrueE, OH AL FalseE Zt=L}

RequestData A7|7H2 NULLO|D 8% 052 mEtety|  Card Data
&lot GlOJE7F 02 &

ResponseData RequestDatadf| 2|df Fof Xl CheckTrans7}  Boolean(True/False)

HEE7] 23] b= S
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34. ™ALA|AEI DFD
34.1. Data Flow Diagram
34.1.1. DFD level O

34.1.1.1. DFD

Subway
Company

DB data

Device DB BuldlidN Adjustment Total fee
control

T;ICk Moniter
Digital Clock

Company

3.4.1.1.2. Process Specification
3.4.1.1.3. Data Dictionary

3412 DFD Llevel 1
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34.1.2.1. DFD
DB Calculated
Data Hanldler Data

éTick
Clock

Aggregation

3

3.4.1.2.2. Process Specification

3.4.1.2.2.1. Process 1

Process 1
Data —
DB Handler Distributed
Data 1 Date

A

Tick
Digital Clock

Name Data Handler
Input Tick(From. Digital Clock),

DB Data(From. DB Data Store)
Output Distributed Data(To. Calculator)
Process Description citet7| DataE 22 2FA{ Calculator

=7 &l Datag ™EeHC}
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34.1.2.2.2. Process 2
process2

Calculated
Data

s

Reference No. 2

Name Calculator

Input Distributed Data(From. Main Controller)
Output Calculated Data(To. Aggregation)

Process Description Distributed DataE B'O}Q} MALS St A

At 2| @ 32 Aggregation® 2 M EBHCY.

3.4.1.2.2.3. Process 3

Process3 Subway
Company
Bus
— _ Company
Calculated Aggregation Total
Data 3 Data

Name Aggregation

Input Calculated Data

Output Total Data

Process Description Calculated FeeE TfAtsIO, A=l EH S
Z1Zt2| 2| ALO M EH5ta, DBOf| A&,

Monitor0j| Display$HCt.
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3.4.1.2.3. Data Dictionarv

Input / Output Event Format/Type

DB Data DB A 7tH & o} = Periodic , Integer,
22 §o|g String

Calculated Data DB DataS 2tZ9| A4t Integer, String
ALOf SEA| A Aot L
2 Data

Total Data HAE Q2SS HABE Integer, String
Data

34.1.3. DFD Level 2
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34.13.1. DFD
DFD Level 2. Data Handler s
DB Data
Tick

Main
Controller
11

—
Data Distributed
Distributor Data
/
/
/
/ Disable
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DFD LEVE| 2. Ca|CU|ator Non-Adjustment

Calculator

21
Subway
— Da‘ta
Distributed P ( —
Data Calculator
Bus Data /
Transfer
Calculator
23
DFD Level 2. Aggregation
A i . —
Gl ¢ Aggregation Total
31 Calculateo 3.2 Fee

Data

Subway. Co

Disable Output
———————————————— Controller
33
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3.4.1.3.2. Process Specification

3.4.1.3.2.1. Process 1.1

Processl.1

Main

Tick Controller Enable

12

Vv

Reference No

Name Main Controller

Input Tick(From. Digital Clock)

Output Enable(To. Data Read)

Process Description Dngltal Clocke 22 H Tick Al £ HHot &
Ef AtSHH, Data ReadOf| EnableAl S £ HLY|E

State Transition Diagram
for Main Controller 1.1

Tick[3m]
/Main Controller

Enable
/Data Read
(On)
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3.4.1.3.2.2. Process 1.2

Processl.2
Enable/Disable
DB Data >
DB .
Data

Name Data Read

I

Reference No

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

Output DB Data(To. Distributor)

Process Description Main Controller2 £ H EnableZ 20} &
At5i0 Y| DBE HIAER HHOL
Distributor@ 2 74&3tC}.

3.4.1.3.2.3. Process 1.3

Processl.3

Data
Distributor Distributed Data

1.3

Reference No.

Name Data Distributor

Input DB Data(From. Data Read)

Output Distributed Data

Process Description Data Read 2 -'?‘-Ei DB DataZ EOLA| Data
2 O] HA O 2S5 ez 2593

E = 6}01 D|str|buted Data® M&5t t
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3.4.1.3.24. Process 2.1

Process2.1
Subway
Calculated Data
Distributed Non-
Data Adjustment Bus

Calculated Data

Calculator

21

Reference No.

Name Non-Adjustment Calculator

Input Distributed Data(From. Distributed Data)

Output Calculated Data

Process Description Distributed DataE BFOFA O] HAF @F A
AR CH=Z A 4k 10| 2821 9| data stored||
MY

3.4.1.3.2.5. Process 2.2

Process2.2
Subway
Calculated Data
Distributed TNonf—
Data ranster Bus
Calculator Calculated Data
22
ReferenceNo. |22
Name Non-Transfer Calculator
Input Distributed Data
Output Calculated Data
Process Description Distributed DataS ElOfA O|2tE @2 A
A CH2 AL SHO] 2EZE9| data stored|
INESgeide
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3.4.1.3.2.6. Process 2.3

Process2.3
Subway
Calculated Data
Distributed HESE
Data Calculator Bus

23 Calculated Data

Reference No.

Name Transfer Calculator

Input Distributed Data

Output Calculated Data

Process Description Distributed DataS HHOfA 3t Q2 H Al
B O = A4t 5t0f 242 9| data store0f X
A3}
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3.4.1.3.2.7. Process 3.1
Process3.1

Aggregation Trigger
Controller =
31 Calculated Data

Reference No.

Name Aggregation Controller

Input Calculated Data

Output Calculated Data, Trigger

Process Description Calculated DataE Bt0}A Aggregation®

& M&otH, Triggers H LY.

State Transition Diagram
for Aggregation Controller 3.1

Data Check

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

Subway
Aggregation Aggregation
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3.4.1.3.2.8. Process 3.2
Process3.2

Calculated Data

. Total
Aggregation Data .
e 3.2

Trigger

Reference No.

Name Aggregation

Input Trigger, Calculated Data

Output Total Data

Process Description Z2k240| CalculatorOf| A{ A At=l Data®},
TriggerS 2HOFA] BHAHSHOY, data store0f X
SoLCY.
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3.4.1.3.2.9. Process 3.3
Process3.3 .
Arigger

Tick

Output
Control
Total Data 33 Subway.Co

Name Output Control

Input Total Data, Tick

Output Trigger, Total Data

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

State Transition Diagram
for Output Controller 3.3

Disable
Data Read(off)
Writer Stop

Trigger
Finish

Monitor
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3.4.1.3.3. Data Dictionarv

Input / Output Event Format/Type

DB Data DBO|A] 7} L = Periodic, Integer,
25 HOlH String

Distributed Data DB DataE 0|74 O/t Integer, String
5 2502 2R/
Data

Subway Calculated 22 =l DataE ZtZt°| Integer, String

A 0| et Ao
|51 220te X

Data

_-)

r>=

Bus Calculated Data Zl DatagE Z2t2t9| Integer, String
L

M g o0k
Q
o

Total Data Q=2 45 Integer, String

X 072 @ XMAD 02 2
ou = ot oy =g ok o

34.14. DFD Level 3
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34.141. DFD
DFD Level 3. Distributor

DB Data

Distributor
131

Non-Calculate
Data

Transfer
Non- 134
Transfer
133

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

DFD Level 3. Aggregation

Calculated
Data

Aggregation
Controller

3.1

Subway Bus
Total Data Total Data

Team4 - NucleaR j|0| X| 81/ 86



Ver. NucleaR2014-PTS-SRS-0.5

3.4.14.2. Process Specification

3.4.14.21. Process 1.3.1

Process1.3.1

Distributor
131

ReferenceNo. 131

Name Distributor

Input DB Data(From. Device DB Read)

Output Distributed Data

Process Description Data Read 2 £ E DB Datas BfOtA O H

£F, Dlgks, 25, 0|A|Lh Datag T =231

HaBhoh

3.414.22. Process 1.3.2
Process1.3.2

Non-
Adjustment
Distributor
1.3.2

Reference No.

Name Non-Adjustment Distributor

Input Non-Adjustment Data

Output Subway, Bus Distributed Data

Process Description Non-Adjustment DataE£ 20t A{ Subway,

Bus DataE &30 X&SHCt
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3.4.14.2.3. Process 1.3.3
Process1.3.3

Non-
Transfer

Distributor
133

Name Non-Transfer Distributor

Input Non-Transfer Data

Output Subway, Bus Distributed Data

Process Description Non-Transfer DataE 2f0tA{ Subway, Bus

DataE ++&05t0 M&oHCH

3.4.14.24. Process 1.34
Process1.3.4

Transfer
Distributor

134

Name Transfer Distributor

Input Transfer Data

Output Subway, Bus Distributed Data

Process Description Transfer DataE£ 20} Al Subway, Bus Data

= 700 H&etot
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3.4.14.25. Process 3.2.1
Process3.2.1

Trigger , Calculated
H Data

Subway
Aggregation
3.21
Subway
Total Data
Name Subway Aggregation
Input Calculated Data
Output Aggregated Data
Process Description Subway?l| 2 & AALEl DataE BFOLA| ThAE
Skal Subway Total DataE& ™ & $HCt.
34.14.26. Process 3.2.2
Process3.2.2
Trigger , Calculated
i Data
Bus
Aggregation
3.2.2
Subway
Total Data
Reference No. 322 |
Name Bus Aggregation
Input Calculated Data
Output Aggregated Data
Process Description Buso| 2= A A=l DataE HHOfA| HALSEH

=
11 Bus Total DataE ™ & 3HC}.
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Input / Output Event

Non-Calculate Data

Subway, Bus Non-
Adjustment Data

Subway, Bus Non-Transfer
Data

Subway, Bus Transfer
Data

Input / Output Event
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29l OEM 2302 [13

Of SXt Al AdotE2 Fit

Ofl A A &F3HR| G= Data
gt&flag == True &
0L == null &
SolAHlag == &7t

X|opEat Ao DL &
o Data

0gAte2 == 700 | 600
A|opFE1F A SfLto| TfF
DE 02 0|23l Data
sl5flag == false &

0| ™A == null &
SdtiHlag == 8%t
X|otEt A 2= Data
gt=flag == True &

28l kiflag == SHAH &
0|- A == null

Integer, String

Integer, String

Integer, String

Integer, String

Subway Total Data

Bus Total Data

Team4 - NucleaR

2 ¢l DataZt 25 7

H
AHAOf k2t At D et
| X6} 9| Total Data

2 ¢|oid Datal} 25 A

=]
APAO] 2 AAbel gt
E| A 9| Total Data

Integer, String

Integer, String
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34.15. Overall DFD

0B Data

Main
Controlle

Non-
Adjustment
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Data

Distributor Non-
Transfer

Distributor

Transfer
Not-Calculate Distributo
\ Data [

Subway
Total Data

Bus
Total Data

Subway Co
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