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3 Structured Analysis
3.1 System Context Diagram
3.1.1 Basic System Context Diagram

T-Money
Control

Card Tag

3.1.2 Event List

Input/Output Event | Description

Card Tag 2|H7| 2/X]. In/Out/No_Out. File name

File customer file write/ company file write/ reader file
write

Display 2| 7| 2tHO| HEA|BICE normal display/ Tag
display/ Adjust display

3.2 Data Flow Diagram
3.2.1 DFD
3.2.1.1 DFD Level 0

Customer
data

Card Tag

Control

Digital Clock

3.2.1.2 Process Specification

Reference No. 0

T1 Team
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Name Bus Card Reader Control

Input Tag Sensor Input

Output Display, Write, Send

Process Description | {2 THE7| A|AEIO| O QI = M|AO|Ck

3.2.1.3 Data Dictionary

Input/Output Event

Description Format

Card Tag

2| 7] {K,
In/Out/No_Out. File Name

String

Save

customer file write/ text file
company file write/ reader

file write

Display

2[EH7] SO HEAISHCL String
normal display/ Tag

display/ Adjust display

3.2.2 DFD
3.2.2.1 DFD Level 1

Card ID

& Checker
1

3.2.2.2 Process Specification

Calculate

Customer data &
money information

Reference No.

1

Name Parser & Checker
Input 2| 7| {|X|, In/Out. File Name
Output customer data

Process Description

ZtE0| 2=l filename & &
0] Parsing 5t0] HIO|HE
k=3

Z1t2 In/Out, RS, 258, O Zit

T1 Team
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1

Control 2 MEsiLt

i, TS true, false 2 &3S Main

Reference No. 2

Name Main Control

Input customer data, tick

Output file, display

Process Description | 7F=2| In/Out, &=, 25 FHHE, 0|
oy, THol §E S 2o ALY
ohAOf A4, MO EEotCh
3& F7I2 ZuuEE AN oS
495t 2tHO| == otrt

3.2.2.3 Data Dictionary

Input / Output Event Description Format/Type

Card_ID File Name. String

Checked File 2| & Z& Parsing 5t True/False, Integer

In/Out, Transfer, Traffic,
Dis_adjust, Money O CH$t

data & TH=O{ F=CH

Information

Customer data & Money

In/Out, Transfer, Traffic,
Dis_adjust, Money 0Of gt
=S X&)

=

data

Char in/out, char
transfer, char
traffic, char

disadjust, int

Money
Calculate Data & HIZ9Z calculate & | Char int/out, char
THAIZICE transfer, char
traffic, char
disadjust, int
Money
Save data Calcuate Z1HE String String
format Off SEAH| X|7ZStCt.
Display String data set for display. Ex) String
“1650"."11200"...
3.2.3 DFD

3.2.3.1 DFD Level 2.1

T1 Team
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In/Out
Checker

12

Transfer
Checker
13

Customer
data

Card Tag Traffic
- Checker

14

Money
Money
Checker information
15

Checker
16

3.2.3.2 Process Specification

Reference No. 11

Name Parser

Input 2|5 7| {/X|, In/Out. File Name

Output In/Out Info, Transfer Info, Trafic Info, Money

Info, Disadjust Info. Ef1E &
Process Description | file & €0 Z| 3ttt & =& Parsing 510
SEE L1 42 LY 82 E String

SEfZ Chg THAOf 2L

Reference No. 1.2

Name In/Out Checker
Input In/Out Info(String)
Output True/False

Process Description | String & EH2| In/Out BEE X35t
In O|™ true, Out O|™H false 2 data 0
X7&E38+0f Main Control 2 EWHC}

T1 Team
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Reference No.

13

Name Transfer Checker
Input Transfer Info(String)
Output True/False

Process Description

String HEHC| Transfer YEE A5
25 0|E true, 50| OIL|™ false 2
data O MZ&3SH0 Main Control 2 E WL}

Reference No.

14

Name Traffic Checker
Input Traffic Info(String)
Output True/False

Process Description

String FEiC| RESTH YEE N A
Bus O true, Metro O|H false £ data Ol
X Z30 Main Control 2 E WML}

Reference No.

15

Name Money Checker
Input Money Info(String)
Output True/False

Process Description

String YEHQ| TtA™EE XIS 7|E22=
O|&0|™ true, 7| 2822 D|HO|H false &

data O XZ&3t0] Main Control 2 EHC}

Reference No.

16

Name Disadjust Checker
Input disadjust Info(String)
Output True/False

Process Description

n

String ®E{Q| O Fitag HEE XN A0
O YALZ0| 2™ true, O] FARF0|
Z5tH false S data Ol HZESH Main
Control 2 E'WHC}

T1 Team




3.2.3.3 DFD Level 2.2

Customer
data

Main
Control
21

Money
information

3.2.3.4 Process Specification

Ver. Version Identifier

Adjust
Interface
2.3

Display
Interface
24

Interface
2.5

Reference No. 21

Name Main Control
Input customer data, tick
Output Trigger, Integer

Process Description

C
—y

EE
ALtotCh AIME Display Interface [File
Interface 2 EUCL 3 & FI|2 FLo| A
trigger 8 EL{ HEA|ZICE

7IE29| In/Out, W&

FALp, Teol

o et

Reference No.

2.2

Name Adjust Interface
Input Trigger
Output Adjust Info

Process Description

32 F710| Main Control 28E Trigger &

WOt Yits HAletCt

Reference No. 2.3

Name Display Interface
Input Integer, Trigger, Tick
Output String

T1 Team
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Process Description

Trigger @t A&t Zat7}

UEA| FEQ
YEE HAISC} Trigger 7t SIS Al
3EF7|2 WX} AZHE BEA[THCL

Reference No.

24

Name File Interface

Input Integer, Trigger

Output True/False

Process Description | Trigger @t |4t Z1tE 2Ot File Of
Syl

3.2.3.5 Data Dictionary

Input / Output Event | Description Format/Type

In/Out Info Parsing result & In/Out 2| Z1f String

Transfer Info Parsing result & THZ7| FEO| String
At

Traffic Info Parsing result & w&==tte[ Zut | String

Money Info Parsing result & Zto| Z 1} Integer

Disadjust Info Parsing result & 0O 4t o2 String

Customer data

In/Out, Traffic, Trasfer,
Dis_adjust 2| HE

Ex) true, true, false, false

char in/out char
transfer, char

traffic, char

= In, Bus, Not Trasfer, Not disadjust
Dis_adjust
Money Information last Money In card Integer

calculate

data & HIE®CZ calculate £
THA|ZICE

char in/out char
transfer, char

traffic, char

disadjust
check money o] TtHZS =HQIStEF St Integer
Reader ID CHE7] 1D String
Display data String result set for display String
Write data String result set for write String

T1 Team
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3.2.4 DFD Level 3
3.2.4.1 DFD Level 3.1

DFD Level 3

Transfer
Customer Calculate

213
Customer Data

Data

Money /

information

Calculate result

\ Additional
- Calculate
. Money 214
information

3.2.4.2 Process Description

Reference No. 211

Name Calculate Control
Input customer data

Output trigger , True/False set

-

Process Description | customer data £ O|23}0] A&tof| LA Z
Normal Calculate, Transfer Calculate,
Additional Calculate £ Trigger & 2 HC}

Reference No. 212

Name Normal Calculate
Input Trigger, True/False
Output Integer

Process Description | Calculate Control 2FE Trigger 2t
HESEEE o 7|28g, O] LA

ztiess HESHY result Of XMEStCt

Reference No. 2.13

T1 Team
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Name Transfer Calculate
Input Trigger, customer data
Output Integer

Process Description

Calculate Control Z5E Trigger 2f
EfARHE Hi0} 32932 MEISIO]

result Of X ZtotCt

Reference No.

214

Name Additional Calculate
Input Trigger, True/False
Output Integer

Process Description

Calculate Control 25 Trigger 2t
SHSHEE "ot Az, AlZtY Fte 28
MEHSLO] result Off X &SHC}

Reference No.

2.15

Name Disadjust Calculate
Input Trigger, True/False
Output Integer

Process Description

Calculate Control 25 Trigger 2F O] g4t
HEE grot O] At FIteF 2 MEHSHY
result Of X &SHCt,

3.2.4.3 Statement Diagram

N

\O\C’a& %,
& o oy
@ .
‘6-“ O
\\A‘B- Trigger[Transfer Trigger['IN 8‘7/('1/_”/
e‘\ && !Disadjust] && !Disadjust]

Normal Transfer Additional Dis_adjust
Calculate Calculate Calculate Calculate

3.2.4.4 DFD Level 3.2

T1 Team



Adjust result

Money
information

3.2.4.5 Process Description

Ver. Version Identifier

NoMoney
Display
2225

Reference No.

221

Name Display Control

Input Adjust Info, Money Information, Calculate
result, tick

Output Integer, trigger, Enable/Disable

Process Description

Zat gto] AZ B8 Tag Display, Adjust
Display Ol trigger @t A1t S EHC}
A1t Zto| gl= Z< Normal Display Of

trigger & HHCE

Reference No.

222

Name Normal Display
Input Trigger
Output String

Process Description

Enable 7} S0|2 AL HAAIZtS Z2i3t

Reference No. 223

Name Tag Display

Input Trigger, String

Output String

Process Description | Trigger @t String 0| S0{2H ZtZ

String & =3t

T1 Team
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Reference No.

224

Name Adjust Display
Input Trigger, String
Output String

Process Description

Trigger &t String 0| S0{QH Atz

String & Z &3t

Reference No.

2.2.5

Name No Money Display

Input Trigger

Output String

Process Description | Trigger 7} S0{QH, ZIALEZ HA|X|E
ssict

4.2.4.6 Statement Diagram

Tag ra
Display

3.24.7 DFD Level 3.3

. / /Enable \

. 598N Money)

/ ‘ /Disable “Normal Display"

No_Money
P4 Display

“Normal /
Display”
id Tick
/Enable

! \\ 4

Normal

“Normal Display”

Display \— A
3.8
{’&\9&
\% %
5%
%
K3
2.2
Tick -5
/Enable 2.

“Normal DispIaY"«

Adjust
Display

T1 Team



Calculate result

Ver. Version Identifier

File data

File write

Money
information

Control
231

— Calculate
> 232

3.2.4.8 Process Description

Control
221

Reference No. 231

Name Adjust Control
Input Tick

Output Trigger

Process Description

32 F7|E Adjust Calculate Off Trigger £
SO

Reference No.

23.2

Name Adjust Calculate
Input Trigger
Output Integer, String

Process Description

Trigger 7t E0{H F4t5H0]

2 Myttt

Reference No. 24.1

Name File Control

Input Calculate result, Adjust Information
Output Trigger, String

Process Description

Input String 2 &3 YEE

AAHEDHE String 2= oS0 String of
X%, File Writer Of Trigger 2 & MEsC

Al

Alest 2t

[ | —

.

Reference No.

24.2

Name

File Writer

T1 Team
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Input Trigger, String
Output File
Process Description | Trigger @F Z1t4t0| S0{™ ZIgt2
File Off Zf-gotCt.
3.2.4.9 Data Dictionary
Input / Output Event | Description Format/Type
Normal Traffic data char
Transfer In/Out data, Traffic data, Time data, char In/Out, char
distance data traffic, Time, Integer
Additional Traffic data, Time data, Distance data char traffic, Time,
Disatance
Dis_adjust Traffic data, Transfer data char traffic, char
transfer
Standard_fee Bus Standard fee, Metro Standard fee | Integer
Transfer_fee Bus Transfer fee, Metro Transfer fee, 0 | Integer
Additional_fee Bus Additional fee, Metro Additional Integer
fee
Dis_adjust_fee Bus Dis_adjust fee, Metro Dis_adjust Integer
fee, Metro transfer Dis_adjust fee
Calculate result Z 250 et AdEa HE Integer
Cal_to_File calculate result for file String
Cal_to_Display calculate result for display String
Adjust_ID Reader ID String
Adj_to_File Adjust result for file String
Adj_to_Display Adjust result for display String
File data Write to file data, File name String name, String
data
File write Write data file
Tag info Calculated data String
adjust info Adjust result to String String
Watch Current Time String
Card info fee, balance String fee, String
balance
adjust_str 0| & GLAD data String
ex) "BUS : 178000 / METRO : 223000"
No Money THHEZ O A X String
3.24.10 Statement Diagram

T1 Team




Trigger[Bus
&& ! Metro]

Bus Reader
Adjust

3.2.4 DFD

3.24.1 DFD Level 4.1

DFD Level 4

Ver. Version Identifier

Trigger(File]

Adjust
Calculate

Trigger[Bus
|| Metro]

r[!Bus
etro]

Trigge!
&& M

Transfer
Adjust

Metro Reader
Adjust

Calculate
2:1:2

Standard

Fee
2122

Transfer
Calculate

C_ Calculate
ustomer Control Bus 3
Data 211 2 Additional
39 2t
\ Additional
\ Calculate Additional
\ 2nez
Triggery
\
Calculate
e
disadjust
fee
2.1.5.3
3.2.4.2 Process Description
Reference No. 2121

Name Bus standard fee
Input Trigger
Output Integer

Process Description

Trigger 7t S0{QH HA 7|25
result Off X & stCH,

T1 Team
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Reference No.

2122

Name Metro standard fee
Input Trigger
Output Integer

Process Description

Trigger 7t 20{2™ X[StHE 7|2252
result Off X &otCt,

Reference No.

2131

Name Bus to Metro fee
Input Trigger, customer data
Output Integer

Process Description

Trigger 7t EH 2™ customer data £
0| 83t0f HAOM X|5HE 2t523S
AASEE ZAIHE result Off M & SO
Customer data Off In 2! B2, 05 result Of
X Zotet.

Reference No.

2132

Name Metro to Bus fee
Input Trigger, customer data
Output Integer

Process Description

Trigger 7t {2 ™ customer data
O| &3t X|StHOM HA 2tsRaS
ALtotlh AIME result O M &SHCE
Customer data 0| In @1 Z2, 0 € result 0
XEetot.

Reference No.

2141

Name Bus Additional fee
Input Trigger, customer data
Output Integer

Process Description

Trigger 7t E0{2 ™ customer data &
O| 23t A2t F7taas ALhetot.

ZME result O XZ&$HCE,

T1 Team
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Reference No.

2142

Name Metro Additional fee
Input Trigger, customer data
Output Integer

Process Description

Trigger 7t E0{2™ customer data &
O|&3%t0] AHe| & F7taas Alttetot.

ZILE result Off X ZESHCL.

Reference No.

2151

Name Bus disadjust fee
Input Trigger
Output Integer

Process Description

Trigger 7t E0{2™ Bus 2| O|FMQFS
result Off XM 7ZSHC},

Reference No.

2.152

Name Metro disadjust fee
Input Trigger

Output Integer

Process Description | Trigger 7t

O™ X[StEo| 0] Fites
4ok R

st @& result O AZESHCE

=
=
> SLA [ |
T gsa Fas

Reference No.

2.153

Name Metro transfer disadjust fee

Input Trigger

Output Integer

Process Description | Trigger 7t 0|2 ™ X|5}HQ| O] HieF
S s = 0 & 232 result Of
Mgt

3.2.4.3 Statement Diagram

T1 Team
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Trigger[!IN
& & Disadjust]

;Y Additional
igger(IN Calculate
& Disadjust]

Calculate Transfer
Calculate

Trigger{!Traffic] Trigger(Tra Trigger(Traffi Trigger[!Traffic]
. g Metro to Bus Metro
riggerfirattic Bus Additional Additional
// fee )\ fee fee

Dis_adjust

Bus Calculate

standard
fee

standard
fee

Trigger[!Traffic]

Trigger[Traffi Trigger[!Traffic]

Bus Metro Metro

; ; transfer G o
disadjust disadjust disadjust
fee o fee

3.24.4 DFD Level 4.2

Calculate result

Display
Control
221

Adjust result

Money
information -
ot

3.24.5 Process Discription

Reference No. 2221

Name Time setter

Input Enable/Disable

Output String

Process Description | Enable 2| &% String Off HAX{A|ZHS
X|’g5t0f ottt

T1 Team
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Reference No.

2231

Name Money Setter
Input Calculate result
Output String

Process Description

SO

calculate result & 0|30 23S
e

Reference No. 2232
Name Balance Setter
Input Money Information, Calculate Result
Output String
Process Description | ZtHOA Calculate & xtZfst ZatE SHHO|
=it
3.24.5 Statement Diagram
Tfigger[No M
! h _Mo
a\c\,\a\e:\:\é\;ﬁ\ y ’./D'Sable"N?,,,,:,E}g,»sp,ay,.
1‘\993\;@1 oY : -
&%.\sa\,\gff\g/’ . No_Money
) == R Display
/é(_
%
Diils-a SI]a h %2%/9
piay S,
/ \\/S’O/G

Trigger[feei

g ge\r[balnace]

Money Balance
Setter Setter

3.2.4.6 DFD Level 4.3

Adjust
Control
231

rd
oot

Calculate

T1 Team

Adjust result
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3.2.4.7 Process Description

Reference No. 2321

Name Bus Reader adjust
Input File

Output adjust result

Process Description

2[E7)0] 7|5 E 252 Mot HA
infout 2| ZIHE HAEI0] adjust result Of
XYoLt

Reference No. 23.22

Name Metro Reader adjust
Input File

Output adjust result

Process Description

2|Ef 710 7|5z

rtot

ts= Mele XS In/

out 2| ZIE F4t5H0 adjust result Off
MEetot.

Reference No. 23.23

Name Transfer adjust

Input File

Output adjust result

Process Description

2|5 7| file Of 7|2% s&2E Z

[ — — -

=
SIMEZ HASEO] adjust result Off A &SHCt,

[
i

Reference No.

2421

Name Customer File Writer
Input Calculate result, customer data
Output File

Process Description

Calculate result 2 customer data £

O|85to] nZHE mof YEE MYt

T1 Team
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Reference No.

2422

Name Company File Writer
Input Adjust result
Output File

Process Description

Adjust result & 0| 835}0] 2|AtE
b0l XMEetct,

HUEEE

Reference No.

2423

Name Reader File Writer

Input Calculate result, customer data

Output File

Process Description | Calculate result, customer data & 0|873}0]
2 BHZE7[2 ol8UHdS 7St

3.2.4.7 Data Dictionary

Input / Output Event | Description Format/Type

Balance Customer Money. balance Integer

Bus standard calculated | customer money - bus standard fee Integer
result

Metro standard customer money - Metro standard fee | Integer

calculated

result

Transfer Info

Reader Id and Time, customer money

String, String,

Integer

Bus to Metro calculated | customer money - Bus to Metro Integer
transfer fee

Metro to Bus calculated | customer money - Metro to Bus Integer

transfer fee

Additional Info

Reader Id and Time, customer money

String, String,

Integer
Bus Additional customer money - Bus additional fee | Integer
calculated
Metro Additional customer money - metro additional Integer
calculated fee
Balance customer money. balance Integer
Bus disadjust calculated | customer money - Bus disadjust fee Integer
Metro disadjust customer money - Metro disadjust fee | Integer
calculated
Metro transfer disadjust | customer money - Metro transfer Integer

calculated

disadjust fee

T1 Team
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Adjust Info Reader ID String
Bus Reader Adjusted HAioa AN 7|E2S istof Integer
Z2UE MY
Metro Reader Adjusted | X|StERF ZX 7|5 A5t Integer
210E M
Transfer Adjusted XISHE, HA 2HE7|E 02 TS0, | Integer
= HioHo] &
data for write otdof xgg String 2 MYE. String
customer write IO SOtk ZutE 7| E% File
company write SIAIDIY O ™HAMA| dOtE 7|23 File
Reader write B|C{7| UO| SOtk A Al ZIHE | File
7| =g
Current Time AT Al ZE Time
Time to form A0 XA HE String
Tag data calculate data, Money Information Integer
fee Money Information - Calculate data String
balance Calculate data String
Adjust data bus adjust data, metro adjust data, Integer
transfer adjust data
Bus adjust result HARRS Firoh Aot ghsht String
it 20r & HA0o| ZItE
eSOl String 22 EHSIC}
Metro adjust result X|otd ghE Fitoh 2ot etsht String
giret 2ot F X|otEel ZutE
HASHO String 22 BHETICEL

T1 Team




