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Purpose
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Definition, acronyms, and abbreviation
HW : Hardware

PTS : Public Transportation System
SW : Software
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A.PL : Accumulative Payment Information
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Overall Description
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Product Perspective
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3 Structured Analysis
3.1 System Context Diagram

3.1.1 Basic System Context Diagram
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3.1.2 Event List

3.1.2.1 Event List (1)

[/O Event Description

Card Info. Input Efast AFEALS| 7IE HEE 90 =CQICt (FIE
"JHE : time, transportation, I/O, balance, card

reader ID, card ID, transfer)

Monitor Output MEE DLIHO HA|SICE (cost, balance,
available)
Card Info. Output HANE MHE FIEQ QUSICH FIE MH

time, transportation, I/O, balance, card reader ID,

card ID, transfer)

A.PIL. Output M dEE S=HX5te X ZEFSHCE (time,

transportation, I/O, cost , card reader ID, card ID)

3.1.2.2 Event List(2)

I[/O Event Description

A.PL Input FHE Z2H 25 S0 S2Ck (time,

transportation, I/O, cost , card reader ID, card ID)

Report Output MASE FHE DL EO| £& 30} (total income)
Company Output | H4tol 4=

Zf BIAHH A X|SHE)Of STt
o

bus income, metro income)

—~

Complete signal A 2tg2 AMSE MESHC]

3.1.3 The System Context Diagram
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Reader

3.2 Data Flow Diagram

3.2.1 DFD level 0

3.2.1.1 DFD

Card data Input

Current
reader data

A.P.l. Input

Digital clock

3.2.1.2 Process Specification

Calculation
control

BO

32121 Process 1

Reference No. A0

Name PTS Control

Input Card data. Input, Transportation, Reader Id,
Time, Tick

Output Monitor Output, Card data. Output, A.PL
Output

Process FIE MHEQ} CtEY| HEE =350

Description AgtE BE =, M2lsot

3.21.2.2 Process 2

Reference No.

BO

Name Calculation Control

Input A.PL Input

Output Report Output, Company Output,
Complete signal

Process oz CH7|o] #8 FEE sty

Description ™ AFSECE.

Ver. 3.0
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3.2.1.3 Data Dictionary

Data Name

Description

Format/Type

Card Data Input

WEILE0 LEE HE.
Time, Transportation, In/Out,

Balance, Reader ID, Transfer O

TXT, Interrupt

Transportation CHZ10| e nE4Ct &2 | Bus/Metro
Reader Id CHy| 19 BHS String
Time CIX|g AAZREH 2ot yyyymmddhhmm,

S A2t

Monitor Output

ZLHO =8A7|= EE.
Available(O/X), Cost,

Balance & =gt

O/X + INT + INT

Card Data Output

71E0| HX 2= HE. Card
Data Input I} S ASHA| Time,
Transportation, In/Out,
Balance, Reader ID, Transfer O

Chet §25 =g

TXT

A.P1L Output

THEII0M MEEl= APL
Time, Transportation, IN/OUT,
Cost, Reader ID £ S}Lt9|
HOlH HA2oZ 510 ME.

Structure

A.PL Input

Yy 2 RE HE e APL

APL Output o] ™MHE 2}

Structure,

Periodic

Report Output

=
o
otRo| JMZAME EoFE=

HIOA.

TXT

Company Output

HA/X|SHE A2 TEE
A Z 1} Time, Bus/Metro,

Cost Of CHot HEE =3

yyyymmdd +
Bus/Metro + INT

Complete Signal

=
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3.2.2 DFD Level 1

tick
L]

3.2.21 DFD

Output

Info, —
Calkculated Info. Control

APL Data

Time

3.2.2.2 Process Specification

32221 Process 1
Reference No. Al
Name Card Data Read & Decompose
Input Card Data Input, Complete Signal, Tick
Output Card Info.
Process WE 7tEQ| CIOJHE HAENYUZ
Description QAN HE}SHCY.

3.2.22.2 Process 2

Reference No.

A2

Name Time & Money Calculator

Input Card Info.

Output Calculated Info.

Process CH Y| MEQF A|ZH MEIFIES| MHE
Description =slslol @2 £™E sict

Team 5
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3.2.2.2.3 Process 3

Reference No.

A3

Name Output Control

Input Calculated Info.

Output Monitor Output, Card Data Output
Process AAE HEE EHS|FLC
Description

3.2224 Process 4

Reference No.

Bl

Name A.PL Read & Decompose

Input A.PL Data

Output A.PL Info.

Process THEY|0M APLZ ZHE HOIHE &
Description =0 T "HE3IoHC}

3.2.2.25 Process 5

Reference No.

B2

Name Total Income & Distribution Calculator

Input A.PL info

Output Report Output, Company Output, Complete
Signal

Process SHE 2ol & = ALt ZUs5t

Description HAQL X|SHE D At2 ™ ESHCH
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3.2.2.3 Data Dictionary

Data Name

Description

Format/Type

Card Info.

WES7r=0 WEE HoHE
MA=tsto] Felet A

Time, Transportation, IN/OUT,
Balance, Reader ID, Transfer O

et Heg =3k

yyyymmddhhmm
+ Metro/Bus +
In/Out + INT +
String + String

Calculated Info.

WSFHEO LEE ZEe}
t27| §2& 0|85t
P27 ENZLOf CHOSEO] AlLbsh
M. Available, Cost, Balance,
IN/OUT, Reader ID, Transfer 7}

m E

rn

Pl

Boolean + INT +
INT + IN/OUT +
String + String

Z=sh
A.PI Data CH 7|0 A HAE| D SFE7F | Structure
22 [ APLZ HSEEE
H| 0| E{. Time, Transportation,
IN/OUT, Cost, Reader ID £
StLtel HIOlH dAle=Z 30
X &
A.PI Info T Y| 2EEH ME H2 Structure

a
=)
.l

X
HOolHE F2let L.

—
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3.2.3 DFD Level 2

3.2.3.1 DFD
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Complete signal

3.2.3.2 Process Specification

3.2321 Process 1

Reference No. All

Name Signal Interface

Input Complete Signal

Output Start Signal

Process APIZ2EE HAMO0| AZE|QUCH= MSE
Description HIS S Card Reader Interface 0f 24 A
CfO

271 2™AIZICH
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3.2.3.2.2 Process 2

Reference No.

Al2

Name Card Reader Interface

Input Card Data Input

Output Card Data

Process FtEQt CHU7|o| EfOE St= QIEH 0|2

Description FIEQ| MEE Q= dHrE
3.23.23 Process 3

Reference No. Al3

Name Name Info.

Input Card Data

Output Balance, Transfer, Time, Reader ID,
Transportation, I/O

Process Card Reader Interface A EE ML H2

Description HO|EHE 4| A Z LIH0f ME

3.2324 Process 4

Reference No.

A21

Name Decision Controller

Input Transfer, Reader ID, Transportation, 1/O,
Balance, Date, Sec, Current Reader ID,
Current Transportation

Output Cost, Balance, Transfer, Reader ID,
Transportation, I/O

Process FIEQ| ME 5 7}X|QF 2 7FK| EHEY| HH,

Description 2|3 Time Calculator O A HH2 HEE

Seotol a1 @S 7t GRS
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3.2.3.25 Process 5

Reference No.

A22

Name Time Calculator

Input Time

Output Date, Sec, Time

Process Time MEE HIOtA QA& Date @ sec 2
Description LI M Decision Controller 2 T £36}4,

Integrate Card Info.2} Integrate A.PI Info.2
Time &2 E CiA| ©EotCt.

3.23.26 Process 6

Reference No.

A31

Name Monitor Interface

Input Cost, Balance

Output

Process CHEHY| BLEHE £33 Cost, Balance
Description MHEQ} EE JIsOEE =3,

3.23.27 Process 7

Reference No.

A3.2

Name Integrate Card Info.

Input Balance, Transfer, Reader ID, Transportation,
I/O, Time

Output Card Data

Process Zt2to| FEQAR Lo HEEZ

Description 720 MEEl= StLte| HIOIH=Z XEotHo]

Card Data & Card Data Output Interface 2

A
s,

Team 5
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3.2.3.2.8 Process 8

Reference No.

A33

Name Card Data Output Interface

Input Card Data

Output

Process THEZIO|M X[S7HK| A Lbet OIO|EE
Description FIE0| CA| ME.

3.23.29 Process 9

Reference No.

A34

Name Integrate A.PL Info.

Input Cost, Transfer, Reader ID, Transportation,
I/O, Time

Output A.PIL. Data

Process 03y YEE2 otLte| HIOIHE X250

Description SI2X| ZX MEE X, Tick 0] 50{=2

m(st27F 2 o) o M2 =S APL Output

Interface 2 M&SILC}.

3.2.3.2.10 Process 10

Reference No.

A35

Name A.PL Data Output Interface

Input A.PIL Data

Output Single APL Data

Process APLz CHE7I0| =X StFX] ZX
Description MNEE ME.

Team 5
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3.2.3.2.11 Process 11

Reference No.

B1.1

Name A.PIL. Data Input Interface

Input Single A.PL Data

Output Total A.PI Data

Process o2 G722 E 22 Single APL
Description Data £ olLIE +X™35l0] Total APLE OH=

S Sort APl Data 2 &

3.2.3.212 Process 12

Reference No.

B1.2

Name Sort A.PIL Data

Input Total A.PL Data

Output Sorted Data

Process A.PL Data Input Interface Z2EH g2
Description SIZ2X| ANHEE ReaderID £ 7|22 =2

X33l 5, Calculate Sorted Data 2 XMZ&

3.23.213 Process 13

Reference No.

B2.1

Name Calculator Controller

Input Sorted Data

Output Report Output, Company Output, Complete
Signal

Process Sorted Data & A AtS10] SI2X| ZARX|

Description HEE Hitet = A4t

=

il =

H A DAL X[SHE (AR

Jdeg|a tHE7|Z2 Complete Signal 2
SN ChA| RHS8IE2 siCt
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3.2.3.3 Data Dictionary

Data Name Description Format/Type

Balance FtE FroH INT

Transfer 7IE9| =540 CHSt HE String
Zt0] HIO{QUCHH &S BHX|
HAS

Time WEFLEVE CHE7|0 EfE | yyyymmddhhmm
Alzt

Reader ID W ILE0 7|ZF ST String + INT
ME + Count

Transportation ZIE0 7|E2E DELC Bus/Metro

I/0 XLt X8R 7|12 IN/OUT

Date Time O A A[ZtOfl CHSh 42 | yyyymmdd
Meleh ERof oot FE.

Cost L= INT

Available WEIFIEQN HE 232 Boolean
ALtstol L2 St 7hs
o &£

Current Time SN Al ZE yyyymmddhhmm

Current S Ef= EHEEY|o] 7| E Bus/Metro

Transportation WELCH

Current Reader ID | &4Xf| Efj 1%l CHEE7| 9 String
I138e

Single APIL Data | 2t Ct2t7|of 7|2 5|AH Structure
WEIIE. ZHHE.

Total A.PIL. Data Single APL Data & SILIZ Structure
sget usItE ANEE.

Sorted Data Total A.PI. Data £ Reader Structure
IDE 7|F22 FE3 Ho|H
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3.2.3.4 State Transition Diagram for Decision Controller

O->T
T->1

0.IN Balance - 10508/

Balance >= MaxCost ( B 1050, M 1250 ) ‘ gf;g"zfpffsg‘/z St

1. IN-OUT

Card I/O Data == "In"

&&  Card Transfer Data == null BMala'{:e “fojt (B:02 / M:0~200%)

‘ onitor display

&8  Card Date == PTS Date Carg AbL Data Ouiput

&&  Card Transportation == PTS Transportation

2. Transfer-Out

Card I/O Data == "In"

&&  Card Transfer Data != null - Balance — Cost (B:0~700&/

&&  Card Date == PTS Date
&&  Card Transportation == PTS Transportation

M:0~6008/)
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3. IN-IN

Card 1/0 Data == "In"
&& Card Transfer Data == null

&a8& ( Card Date == PTS Date
Il Card Transportation == PTS Transportation )

Ver. 3.0

Balance — Cost (BB : 1050
BM : 10502/
MM : 12502/
MB : 12508])

Monitor display

Card, A.Pl. Data Output

&&  Balance >= MaxCost ( BB 1050, BM 1250, MM 1450, MB 1250 )

4. Out-Transfer
Card 1/0 Data == "Out"

-

&&  PTS Sec. - Card Sec. <= 15
&&  Card Transportation != PTS
Transportation

a& Balance >= Max Cost (MB 700, MM 600)

5. Out-In
Card I/O Data == "Out"

& ( PTS Sec. - Card Sec. <= 15
Il Card Transportation != PTS Transportation )

a& Balance >= Max Cost (MB 1050, MM 1250)

6. Transfer-Out

Card I/O Data == "In"

Balance - 02/
Monitor display
Card, A.Pl. Data Output

Balance — Cost (B : 10502

M : 10502/
Monitor display
Card, A.PI. Data Output

Balance — Cost (BB : 17502
BM : 17508

a& Card Transfer Data != null - MB - 16502/
MM : 16508/)

a& ( Card Date == PTS Date ) Monitor display

Il Card Transportation == PTS Transportation ) Card, A.PIL Data Output

a& Balance >= MaxCost ( BB 1750, BM 1950, MM 1850, MB 1650 )

7. Not Available
Balance < Max Cost

-

Team 5

Monitor display
Card, A.Pl. Data Output Interrupt



3.2.4 Overall DFD

Card Data
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_ Reader ID Transportation S o
» Transfer =
— e
1 \.6\““\ —
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