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Introduction
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1.5

Purpose
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Definition, acronyms, and abbreviation
HW : Hardware

PTS : Public Transportation System
SW : Software

B FhEet BHRY|TE SN & USE She WSl S/ Al 23 ZNE
QA8 #e)

A.P.l. : Accumulative Payment Information
Reference
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Overview

Overall Description

2.1

2.2

Product Perspective
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Product function
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User characteristics

AEXt= THEWLSE At Al 7ZIES EfSHCL

AEX= HEWS SHAF Al ZIEE ElAY =& U4 O =& QUCH

Constraints, Assumptions and dependencies

A SXt= XG0 &2 80 & = UL

NotE2 224 9 & 5702 Dottt : ALY+, SHEIME=tSH, &4,
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HAQ X|SHEQ| 7|2=& & 1050 & O|Ct
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3 Structured Analysis
3.1 System Context Diagram
3.1.1 Basic System Context Diagram

monitor

PTS .
Reader monitor

control

Calculation

control company

Complete signal

3.1.2 Event List
3.1.2.1 Event List (1)

I/O Event Description
Card Info. Input Ef25 AMALS| 7tE FEE 210 SQICh (FtE

HH : time, transportation, 1/0, balance, card

reader ID, card ID, transfer)

Monitor Output HEE ZL|IEHO| EA|BICE (cost, balance,
available)
Card Info. Output AUE EE ZHEOo| ™ot (FIE FE

time, transportation, /O, balance, card reader ID,
card ID, transfer)
AP.l. Output Z2H HEE $H510 HESICE. (time,

transportation, 1/O, cost , card reader ID, card ID)

3.1.2.2 Event List(2)

I/O Event Description
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AP.l Input +HE B §EE AAHS2ULE (time,
transportation, 1/O, cost , card reader ID, card ID)

Report Output ditot 8= ZLHO| =S (total income)

Company Output | @atot FHS Zh 2[AHH A X[SHE)Of| HE& SOt

—~

bus income, metro income)
A otE MBZ2 NBBIC)

— O =

oz

Complete signal

3.1.3 The System Context Diagram

Card data Input PTS

control

A.Pl. Input Calculation
control Company Output - [

3.2 Data Flow Diagram
3.2.1 DFD level 0
3.2.1.1 DFD

Card data Input

Reader

«

. \
t tatjé "N
e o adc UL Calculation compan
/Re/der control Company Output pany
C

P ID ¢ BO

//

Digital clock

Current
reader data

3.2.1.2 Process Specification
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Reference No. A0
Name PTS Control
Input Card data. Input, Transportation, Reader Id,
Time, Tick
Output Monitor Output, Card data. Output, AP.l.
Output
Process 7tE HEQ tHaI| HEE FdtY
Description AgtE TE 2, Moo
3.2.1.2.2 Process 2
Reference No. BO
Name Calculation Control
Input AP.L Input
Output Report Output, Company Output,
Complete signal
Process o tH7|ol =8 HEE Tt
Description gatotLt.
3.2.1.3 Data Dictionary
Data Name Description Format/Type

Card Data Input

WEILEO WHEE "HE,
Time, Transportation, In/Out,

Balance, Reader ID,

Transfer O Cigt HEE

TXT, Interrupt

=
TE7I0 A= 1uS+E

SXY A2

Transportation il Bus/Metro
Reader Id CHEY| 1R/ Bz String
Time CIX|E AAZEE 2Hope yyyymmddhhmm,

Monitor Output

BLIHO =8A7|= &,
Available(O/X), Cost,

Balance & =Z &

O/X + INT + INT

Card Data Output

7tE0| HM 2= EE. Card

Data Input 2t FAFSHA Time,

TXT
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Transportation, In/Out,
Balance, Reader ID,

Transfer Of CHot HEE =gt
AP.l. Output CHEII0M ME == AP Structure
Time, Transportation, IN/OUT,
Cost, Reader ID & d}Lt9]
HO|Ef HAIloZ 3l0] HE.

AP Input CHEV|2RH ©E 22 APL | Structure,
AP Output o MEQ} . | Periodic

Report Output StEo| HAEIE HOolF= | TXT
HIA.

Company Output | HH2/X|SHE AR MEE yyyymmdd +
g4t Zt Time, Bus/Metro, | Bus/Metro + INT

Cost O Ciot HEE =g
Complete Signal | 4t0] Z=2E|YUSS Yel= | Boolean

Mz,

3.2.2 DFD Level 1
3.2.2.1 DFD

Card Data
Read &
Decompose

Time &
Money
Calculator

Output

Card Info.
ard o Control

Calculated Info. — Card data Output

APl Read
A.Pl. Data & APl Info.

Decompose

nnnnn
Distribution
Calculator

Current tick

tick Current
h %
! Reader ID Time Transportation

3.2.2.2 Process Specification

3.2.2.2.1 Process #.1

Reference No. AT

Name Card Data Read & Decompose

Input Card Data Input, Complete Signal, Tick
Output Card Info.

Process ws 7tEO| HIOJHE HAELYE
Description A0t FEtotCt.

3.2.2.2.2 Process #.2
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Reference No. | A2
Name Time & Money Calculator
Input Card Info.
Output Calculated Info.
Process CH Y| FHEQF AlZH REFtES| FEE
Description S5l /5 5ES ot

3.2.2.2.3 Process #.3

Reference No. | A3

Name Output Control

Input Calculated Info.

Output Monitor Output, Card Data Output
Process ALE HEE SHYZLCL
Description

3.2.2.2.4 Process #.4

Reference No. B1
Name A.P.l. Read & Decompose
Input A.P.l. Data
Output A.P.l. Info.
Process CHUTI0M APLE =HE HOIHE 9
Description =02 = ZHE3iotr}
3.2.2.2.5 Process #.5
Reference No. B2
Name Total Income & Distribution Calculator
Input A.P.l. info
Output Report Output, Company Output, Complete
Signal
Process St S22 & == AL, 5o
Description HAQL X|SHE Atz TEHDt

3.2.2.3 Data Dictionary
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Data Name Description Format/Type

Card Info. WEILEO WHE HO[HE | yyyymmddhhmm
A=t Felot A. + Metro/Bus +
Time, Transportation, IN/OUT, | In/Out + INT +
Balance, Reader ID, String + String
Transfer O] CHot HEE =gt

Calculated Info. | I&7tE0| LHFE HEQ} Boolean + INT +

Of

CHEY| §EE 0|83t INT + IN/OUT +
CHRT] Ef0f CHSHO] ALt

MHE . Available, Cost, Balance,
IN/OUT, Reader ID,

Transfer 7t =g}

AP.| Data CHUZI0IM MR SHEREIE | Structure
B I APLE HSE|=
IOl E . Time, Transportation,
IN/OUT, Cost, Reader ID &
StLtel MOl dAlez 310

b | String + String

r

N3
SRS
CLOk = 2 HEO
AP.. Info IV 2RE dE E2 Structure
= X St &
HOIHE Helet HE.
3.2.3 DFD Level 2
« Available
Money / Monitor
1 « Balance Calculat Cost = Interface
! Current Time
tick b x
3 « Transfer +_Balance
- I Decision Yl i . ;::j
P — Card ——» Time ~ Maker s 1/0 i It > Card Data — {[EYYN
are ata Inpu reader Card da‘a A2 Interface
Interface >, * Reader ID
* Reader ID G 5
Stan'signal X Transportation & 4 Readgr IDTim;I'ransponation
N o
signal * Determi s
Completes 7~ intariice I/0 o ne I/0
=h . Integrate APl Data
_ “signal ; APL. Info. * A.Pl. Data —{CIETY
Current Current 4 Interface
Reader ID Transportation i
ich
ot
oue>
x OY
o>~
APl. Data : API. Data Calculate R
Single A.P.I. Total A.P.lL Sort AP Sorted o
Output > Input > » Sorted . Company Output”
Interface Data Interface i pany p

Data Data Data Data

]
Complete signal
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3.2.3.2 Process Specification
3.2.3.2.1 Process #.1
Reference No. A1.1
Name Signal Interface
Input Complete Signal
Output Start Signal
Process API22EH FL0| 22EQUCHE H=2E
Description 82 S Card Reader Interface O 22{A
TV E AAAlZICH
3.2.3.2.2 Process #.2
Reference No. | A1.2
Name Card Reader Interface
Input Card Data Input
Output Card Data
Process FtEQl EHET|Q| EfOE St QIEH Ol
Description 7tEo| EEE |E 3.
3.2.3.2.3 Process #.3
Reference No. A13
Name Name Info.
Input Card Data
Output Balance, Transfer, Time, Reader ID,
Transportation, 1/0
Process Card Reader Interface QM2 E & B2
Description HOIHE 4429 #9242 =0 HE.

3.2.3.2.4 Process #.4

Reference No. | A2.1

Name Decision Maker

Input Transfer, Time, Reader ID

Output Cost, 1/0O, Reader ID, Transfer, Current Time
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Process

Description

I/O @ Current Time, 2|1 CIE MEES

Seotol 2 AY

3.2.3.2.5 Process #.5

Reference No. | A2.2

Name Determine 1/O

Input Transportation, 1/O, Current Reader ID,
Current Transportation, Date

Output I/O

Process I/O 2} Transportation, Current Reader ID,

Description Current Transportation & &&}5}0]
SA/oH O & & EE

3.2.3.2.6 Process #.6

Reference No. | A2.3

Name Money Calculator

Input Balance, Cost

Output Available, Cost, Balance

Process AOMFES HEE S0 2 aaS
Description ALt SX 7+ 0 & (Available)S EHE

3.2.3.2.7 Process #.7

Reference No. A3.1

Name Monitor Interface

Input Available, Cost, Balance

Output

Process CHUY| ELEHE 83510 §EE &8,
Description

3.2.3.2.8 Process #.8

Reference No.

A3.2

Name

Integrate Card Info.

Input

Balance, 1/O, Transfer
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Output Card Data, Reader ID, Current Reader ID,
Current Time, Current Transportation
Process 22| 14z 4R HESS
Description 7tE0| MEEl= otitel HOo|HZ M.

3.2.3.2.9 Process #.9

Reference No. | A3.3

Name Card Data Output Interface

Input Card Data

Output

Process CHEZI0M X[S7HK| A Lkeh HIOJHE
Description 7tE0| CHAl MZE.

3.2.3.2.10 Process #.10

Reference No. | A34

Name Integrate A.P.l. Info.

Input Card Data, Reader ID, Current Reader ID,
Current Time, Current Transportation, Tick

Output A.P.I. Data

Process o 252 ot HO|HZ Xe[5hd

Description SIEX| ZH SEE MF, Tick 0| E012
MetE7F 2 M) 0 §2& AP Output
Interface 2 ™ &Lt

3.23.2.11 Process #.11

Reference No. | A3.5

Name A.P.l. Output Interface

Input A.P.I. Data

Output Single A.P.I. Data

Process APlLE CHEZ7|0 =X SHEX| ZX

Description HBEE ™S

3.2.3.2.12 Process #.12
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Reference No. B1.1
Name A.P.l. Data Input Interface
Input Single AP.Il. Data
Output Total A.P.I Data
Process o2 HHUI|2EEH B2 Single AP.L.
Description Data & SILtZ $£H3510| Total APLE
OFE = Sort APl Data 2 M&
3.23.2.13 Process #.13
Reference No. B1.2
Name Sort A.P.l. Data
Input Total A.P.I. Data
Output Sorted Data
Process AP.. Data Input Interface ZFE &2
Description 52X AN ANEE Reader I DE 7|F2
M#ESE & Calculate Sorted Data 2 &
3.23.2.14 Process #.14

Reference No.

B2.1

Name Calculate Sorted Data
Input Sorted Data
Output Report Output, Company Output, Complete
Signal
Process Sorted Data & Al4t5H0] SHEX| ZAX|
Description PEE Fiot = Z20tE 85t
HAD|ALRE XSt Z 5HS HESSHCt
d2|n THHI|2 Complete Signal 2
SN CtA| ASSH=S SHCt
3.2.3.3 Data Dictionary
Data Name Description Format/Type
Balance 7tE ThoH INT
Transfer 7tEQ| k50| et HE. | String
20| H|O{QUCHH 2tES X

Team 5
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AUAS.

Time WEItETL CHETIof EfE | yyyymmddhhmm
AlZt.

Reader ID wsItE 7| =& TR String + INT
HE + Count.

Transportation 7tE0| 7|&E WwEt Bus/Metro

I/0 X'et SXb/SHA 71 & IN/OUT

Date Time Ol A A[ZHO] CH 242 | yyyymmdd
Helgh IR0 Chet E&.

Cost QF INT

Available WEIENM 2 25 Boolean
ALSHO L2 SXF 7hs

2.

Current Time SAXE AlZH yyyymmddhhmm

Current oAXf B LEl THHTVIS] 7| Bus/Metro

Transportation WSt

Current Reader | X EjEl EHH 7|9 String

ID IREE

Single AP.l. Data | Zt Tt7|0f 7|SEH Structure
WEIE. AMEE.

Total AP.|. Data | Single AP.l. Data & StLtZ Structure
st us7tE AMEE.

Sorted Data Total A.P.l. Data & Reader Structure

IDE 7|=22 Y& HolH
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3.2.4 DFD Level 3
3.2.4.1 DFD

Available
Cost \

Balance

3.2.4.2 Process Specification

3.2.4.2.1 Process #.1

Monitor

. Controller
N A3 . s Wrigger

Ver. 1.0

Balance

Cost

Light on
Right
LED

Light on

trigger" Left

LED

Reference No.

A3.1.1

Name

Monitor Controller

Input

Available, Cost, Balance

Output

Balance, Cost, Trigger

Process

Description

Available °| AHEHO|| [}2}A] Right LED, Left
LED & dtLIE 7ACt 12|22 Balance,

=
Cost 9|

SE2E ZUHO SHAIZICL
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3.2.5 DFD Level 4

3.2.5.1 State Transition Diagram (Name of Controller)

©

@ IF(Same day && Same transportation)
@ !® && Balance = Max_Cost(H2:1050, X|5%E:1250)

@ IF(within 15sec && other transportation && balance = Max_Cost(t{+:700,X|5}*2:600))
@=0

® ! @ && Balance > Max_Cost( i - XIsl&ojlA SHAIEI1Z 3HX| e 1At S B2 54 : 1650
i1- Bj20)A SHAHERI= BIX| &3 8FAF S BA 24 : 1750
ili- X|sPEol A SHXIENLS SHX| 22 3hAH 3 X|3FE 54 : 1850
V- 20|\ SHAER 1S SIX| 23 8FAF 3 X|SHE S4F: 1950 )
® ! @ && Balance = Max_Cost( i - 4= : 1050
i1~ XIPHolA SHAER DS SHX| 3 3FAF 3 HA &% : 1250
iii- XI5PH0lA SHAER DS SHX| 3 3FAF 3 X|SHE &4} : 1450 )
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3.2.5.2 State Transition Diagram for Sorting & Calculating A.P.Il. Data

Transfer != null

Transfer[0] ==

M

Transfer[0] == “B”

BM ™
BUS=TM X v i BUS = TM X g
™ MM

3.2.6 Overall DFD

+ Avallable e
4 + Balance Cost
' Carnent Time
tick
x « Transfer — pllcacin
) !
. Time ) * Card Data
ard Data Input
Card data Reader 1D
Reader 1D
3 D Vo Transfer Gyt
starthignal Tansportati Reader n eru ton
- = @
Complete
v
s * AP Data
Cument Carrent ‘
Reader 10 Traniportation

Team 5

Transfer ==

null

Transportation[0] == “B”

ZBM

« Balance

. Cont
Moritor
Controter
trigger

i Slngle APl

@ . =

Transportation[0] == “M”

ZMM

® TM : Total Money
® BM : Bus Money
® MM : Metro Money

v
i o
o
Total AP . Sorted X
Data Company Output
Complete signal



