Software Requirement Analysis

for Public Transportation System

Project Team
T5

Date
2014-11-13

Team Information

201113247 ZAHZE / kk921221@naver.com
201312283 ${X| 2l / jim-jim0511@hanmail.net
201311294 842 / signsssss@naver.com

201311262 Z 21N / makktub94@gmail.com

Team 5

Ver. 3.3



Table of Contents

Introduction
1.1 Purpose
1.2 Scope
1.3 Definition, acronyms, and abbreviations
14 Reference
1.5 Overview
Overall Description
2.1 Product Perspective
2.2 Product functions
2.3 User characteristics
24  Constraints, Assumptions and dependencies
Structured Analysis
3.1 System Context Diagram

3.1.1 Basic System Context Diagram

3.1.2 Event List

3.1.2.1 Event List (1)
3.1.2.2 Event List (2)

3.1.3 The System Context Diagram

3.2 Data Flow Diagram

3.2.1 DFD level O

Team 5

Ver. 3.3



3.211 DFD
3.2.1.2 Process Specification
32121 Process 1
32122 Process 2
3.2.1.3 Data Dictionary
3.2.2 DFD Level 1
3.22.1 DFD

3.2.2.2 Process Specification

32221 Process 1
32222 Process 2
3.2223 Process 3
32224 Process 4
32225 Process 5

3.2.2.3 Data Dictionary
3.2.3 DFD Level 2
3.2.3.1 DFD

3.2.3.2 Process Specification

32321 Process 1
32322 Process 2
32323 Process 3
32324 Process 4

Team 5

Ver. 3.3



Ver. 3.3

3.23.25 Process 5
3.23.2.6 Process 6
3.23.2.7 Process 7
3.23.28 Process 8
3.23.29 Process 9
3.23.2.10 Process 10
3.23.211 Process 11
3.2.3.212 Process 12
3.2.3.2.13 Process 13

3.2.3.3 Data Dictionary

3.2.3.4 State Transition Diagram
3.2.34.1 STD for. Decision controller
3.2.34.2 STD for. Monitor controller

3.2.4 Overall DFD

Team 5



2

Ver. 3.3

Introduction

11

12

13

14

15

Purpose
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Definition, acronyms, and abbreviation
HW : Hardware
PTS : Public Transportation System

SW : Software

OI-

Ef @ 7tEet HEVIVL sS4 & AT St= A9 S/ Al 25 ZHE
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A.PL : Accumulative Payment Information

Reference

(dgd4, 2009) 4BY, "REFEA LMY AF-+EHUETIESY”,

TEHNESEE, 2009

Overview

Overall Description
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Product Perspective
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User characteristics
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Constraints, Assumptions and dependencies
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3 Structured Analysis

3.1 System Context Diagram

monitor

PTS

Reader
control

Calculation !

control
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3.1.1 Basic System Context Diagram
3.1.2 Event List

3.1.2.1 Event List (1)

I[/O Event Description

Card Info. Input

reader ID, card ID, transfer)

Efaeh AHEALS] 7HE BEE &

=2tk Gt=

™FHE : time, transportation, I/O, balance, card

Monitor Output

available)

MHEZE DLIE 0| HEA|SIC} (cost, balance,

Card Info. Output

card ID, transfer)

dilEl 2 7tE0 YHOICh (FtE ZE ¢

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

A.P1L Output

ZH S2& Mot XMYLLL. (time,

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

3.1.2.2 Event List(2)

I[/O Event Description

APL Input FHE AN SEE A SQICE (time,
transportation, I/O, cost , card reader ID, card ID)

Report Output HAtsE 2 o L|EHO| =23} (total income)

Bus Company MASE FHES A FIAFY| ™ &SHCE (bus income)

Output

Metro Company MAsE FHE X|SIAE 3| AHY| MESHCE (metro

Output income)

Complete signal A 27 A E MABICH
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3.1.3 The System Context Diagram

Card data Input PTS

control

A.PL Input

Complete
signal

3.2 Data Flow Diagram

3.2.1 DFD level 0

3.2.1.1 DFD

Card data Input

Reader
control

APL Input Calcul
/R/gaée r ’ ator
// D BO

Current
reader data

3.2.1.2 Process Specification

transportat/ibn

Digital clock

(<
! o Complete
: signal

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
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Process

Description

32122 Process 2
Reference No. BO
Name Calculator
Input A.PL Input
Output Report Output, Bus Company Output,
Metro Company Output, Complete
signal
Process oz CH7|o] #X FEE FTesty
Description M ALSECE.
3.2.1.3 Data Dictionary
Data Name Description Format/Type

Card Data Input

WEILE0 LHEE HE.
Time, Transportation, In/Out,
Balance, Reader ID, Transfer O

tiet 925 =2

TXT, Interrupt

Transportation CHZ10| e nE4tt &2 | Bus/Metro
Reader Id CH Y| 19 HS String
Time CIX| g ANAZREH gHote yyyymmddhhmm,

SR) Alzt

Monitor Output

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

Balance & =3t

O/X + INT + INT

Card Data Output

7tE0| J&2&= HE. Card
Data Input 1} S ASHA Time,
Transportation, In/Out,
Balance, Reader ID, Transfer O

Ciet §2& =g

TXT

A.P1L Output

TH 70l XMEEl= APL

Structure
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Time, Transportation, IN/OUT,
Cost, Reader ID & d}Lt9|
HOE g4ez 5t XMF.

A.PL Input

Cha|2EE Ha we A

A.PL Output o] HEQ}

o

1. | Structure,

al, Periodic

Report Output o] =3

=
o
o YAEINE BOFE

TXT
EIA.

Bus Company

HA SIAIR MEE "HA yyyymmdd + Bus

Output A1} Time, Bus, Cost O CHSF | + INT
HJEE =Zgh

Metro Company | X|5t& SIALZ FS= HA yyyymmdd +

Output 41t Time, Metro, Cost O Metro + INT
Oist S2& =3

Complete Signal HAO| ZSREYESES L= Boolean
M=z,

3.2.2 DFD Level 1

Card Data I Card Data
ard Data Input Read &

Decompose
2,
5&
e |
<
/P '
tick

Card Info.

3.2.2.1 DFD

Output

Calculated Info. =
R ———— Control

A.PL Read
A.PL Data &
Decompose

Time

3.2.2.2 Process Specification

3.2.221 Process 1

Reference No. Al

Name

Card Data Read & Decompose

Input

Card Data Input, Complete Signal, Tick

Team 5
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Output Card Info.
Process IE F}EQ| HO|HE HAEIDAR
Description 10|t ™HHE3}SHCL.

3.2.2.22 Process 2

Reference No.

A2

Name Time & Money Calculator

Input Card Info.

Output Calculated Info.

Process CHEtD| MHEQL A|ZH mETFIES MEE
Description =8t 2 ™S sl
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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|FLCY
Description

3.2224 Process 4

Reference No.

Bl

Name A.PL Read & Decompose

Input A.PL Data

Output A.PL Info.

Process CHEHZ|0 A APLZ =3 E GO|HE 9
Description =90 & HE3ISIC}

3.2.2.25 Process 5

Reference No.

B2

Name Total Income & Distribution Calculator

Input A.PL info

Output Report Output, Bus Company Output,
Metro Company Output, Complete Signal

Process otF setel & =95 Al 4tstof

Description HAQL K|St F|AIZ MESICE
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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 ¢

et Heg =3k

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

Calculated Info.

WSFHEO LEE ZEe}
t2 7| 32§ 0|85t

7| Ef0f CHSRO A Lbot
M. Available, Cost, Balance,
IN/OUT, Reader ID, Transfer 7}

ook

Pl

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

z=st
A.PI Data T Z|0| A HEE| D SFFE7F | Structure
22 [ APLZ HSEEE
H|O|E{. Time, Transportation,
IN/OUT, Cost, Reader ID £
StLtS| Ol "WAICZ SO
X &
A.PI Info T Y| 2EEH ME H2 Structure

a
=)
.l

X
HOlHE F2lot L.

—
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3.2.3 DFD Level 2

3.2.3.1 DFD

%
Lné \qu
| » Light
! \ trigger on
I '\ ! Right
Current Current Y & LED
Reader ID Transportation "6,
&
Transfer gn"o\ Light
D 0_‘4“\‘ Card Data " e
_wv Reader ID
_//
Card D 1 Card % Transportation El Dacision | trigger Integrate
ard Data Input | Controll ! Tema
reader Card data \ Controller | Card Info. Card Data
A A21 /
Interface _— ~— 1o Ay /
. T -
Ta —£ t Card Data
Balance Date  sec 906, 7

Start|signal

—_— —

\ Integrate

Time APL Info = A.PIL Data

Signal

eceive
Complet receiver

Current
" Time data
signal

Report
Output
4
~ Bus Company
—_— —_ N Output
APL Single A.PL “"I"r“'p et Total A.PL Sort A.PL Sorted
Sender Data Interface Data Data Data

\ "% Metro Company
\ Output

Com'plete
signal

3.2.3.2 Process Specification

32321 Process 1
Reference No. All
Name Signal receiver
Input Complete Signal
Output Start Signal
Process APIZEEH ™HAMO| 2AZE|QCHE AMSE
Description 52 = (Card Reader Interface 0f] 2{A
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3.23.2.2 Process 2

Reference No.

Al.2

Name Card Reader Interface

Input Card Data Input

Output Card Data

Process FZIEQ} CHEY|O| EfOE Bl= QIELjO|A.
Description FIEQ| MEE Q3 gt2

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 H=2
Description GIOIEIE 2tZto] RMQAR LhRO HE.

3.23.24 Process 4

Reference No.

A2.1

Name Decision Controller

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

Output Enable, Disable, Trigger, Card Data

Process FIEQ| ME 57}X|QF 2 7FK| CHEY| MH,

Description 2|3 Time Calculator (Al B2 MEE
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Process 5

Reference No.

A22

Name Time Calculator

Input Time, Current Time data

Output Date, Sec, Time

Process Time MEE HIOtA A& Date 2 sec 2
Description LI A Decision Controller 2 T <384,

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

3.23.26 Process 6

Reference No.

A31

Name Monitor Controller

Input Card Data, Enable, Disable

Output Trigger

Process T BLEHE £33 Cost, Balance

Description MHEQ EE JIsO0EE =3,
32327 Process 7

Reference No. A3.2

Name Integrate Card Info.

Input Card Data, Trigger

Output Card Data

Process Ztzto] RYRAR LILOIT HEES
Description FhEO| MEEZ|= SiLto| HO|HZE XNESHY

Card Data £ Card Data Output Interface 2
e

Team 5
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3.23.28 Process 8

Reference No.

A33

Name Card Data Output Interface

Input Card Data

Output

Process THEZI0A RISTHA] AlLtet BIOIEE
Description 7tE0f CEAl M F.

3.23.29 Process 9

Reference No.

A34

Name Integrate A.PL Info.

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

Output A.PL Data

Process o] YES= ottt Hlo[g = X2 oo

Description SIE2X| ZX MEE XA, Tick 0] 50{=2

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

Interface 2 &S}

3.2.3.2.10 Process 10

Reference No. A35

Name A.PL Sender

Input A.PIL. Data

Output Single A.PL Data

Process APLZ CHEH7|0f A=l 52X ZAX|
Description MEE M&E.

3.2.3.2.11 Process 11

Team 5
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Reference No.

B1.1

Name A.PIL Data Input Interface

Input Single A.PL Data

Output Total A.PI Data

Process o G722 EH 22 Single APL
Description Data £ olLIE2 +X35l0] Total APLE 0=

S Sort APl Data 2 M&

3.2.3.212 Process 12

Reference No.

B1.2

Name Sort A.PL Data

Input Total A.PL Data

Output Sorted Data

Process A.PL Data Input Interface 2 &5 g2

Description SI2X| ANHEE ReaderID £ 7|22 =2
=

XM &3t &, Calculate Sorted Data 2 M&

3.2.3.2.13 Process 13

Reference No. B2.1

Name Calculator

Input Sorted Data

Output Report Output, Bus Company Output,
Metro Company Output, Complete Signal

Process Sorted Data £ H|AHSHY] B2 K| ZAX|

Description HEE Jitot = AN E 8o

HAD|ALRL X|SHES|AlZ SHS H St
2| S22 Complete Signal &
2N CHA| 2SS oot

3.2.3.3 Data Dictionary
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Data Name Description Format/Type

Balance FIE Ztod INT

Transfer 7IEQ| zt&590| CHSt M String
20| HIOJQUCHH 252 K|
UL,

Time WEFLEVE CHET|0 EfE | yyyymmddhhmm
AlzH

Reader ID LEFIEY 7|2& EHEY| String + INT
ME + Count.

Transportation ZIE0 7|E2E DELCt Bus/Metro

I/0 XLt XA 7|12 IN/OUT

Date Time O A} AlZtOfl Cist 242 | yyyymmdd
Hele gRiof tiet H=

Cost L= INT

Available IEIFIEQM HE 23S Boolean
HABLO LHe &%t Tts
o 2.

Current Time SN Al ZE yyyymmddhhmm

data

Current S{X| Ej =l CHEFY|o| 7| = Bus/Metro

Transportation WESLCH

Current Reader ID | S4Xf Ej 1=l EFZH7| 9] String
I1R8e

Single APL Data | Z ttat7|of 7|EE|QH Structure
wE7tE. ZHZE.

Total A.PIL. Data Single AP1L Data & SILIZ Structure
sget usItE ANEE.

Sorted Data Total A.PI. Dat Reader Structure

E
=
IDE 7|02 N33l 0ol
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3.2.34 State Transition Diagram

3.2.34.1 STD for. Decision controller

!

0.IN Balance - 10502/
Balance >= MaxCost (B 1050, M 1250) Ny Monitor display
Card, A.Pl. Data Output

1. IN-OUT

Card 1/0O Data == "In"

&&  Card Transfer Data == null Balance - Cost (B:0& / M:0~200=))
‘ Monitor display

&&  Card Date == PTS Date Cvma blitata Cumut

&&  Card Transportation == PTS Transportation

2. Transfer-Out

Card 1/0 Data == "In"

&&  Card Transfer Data != null - Balance - Cost (B:0~7008

&8&  Card Date == PTS Date M:0~6002)

&&  Card Transportation == PTS Transportation

Team 5
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3. IN-IN
Card 1/O Data == "In" Balance — Cost (BB : 10508/
- BM : 10508/
&&  Card Transfer Data == null MM - 1 2501‘,,3/
- MB : 12508))
&&  ( Card Date == PTS Date Monitor display
| Card Transportation == PTS Transportation ) Card, A.PI. Data Output

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

4. Out-Transfer

Card I/0 Data == "Out"

Balance — 08/
‘ Monitor display
&& PTS Sec. - Card S.eC. <= 15 Card A.Pl. Data Output
&&  Card Transportation != PTS
Transportation

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

5. Out-In
7. Not Available ‘ Monitor display
Balance < Max Cost Card, A.Pl. Data Output Interrupt

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

6. Transfer-Out

Balance — Cost (BB : 17508/
Card I/O Data == "In" (

BM : 17502
&& Card Transfer Data != null ‘ MB : 16508/
MM : 16508/
&& ( Card Date == PTS Date Monitor display ’
Il Card Transportation == PTS Transportation ) Card, A.PL Data Output
&& Balance >= MaxCost ( BB 1750, BM 1950, MM 1850, MB 1650 )

3.2.3.4.2 STD for. Monitor controller
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Trigger Right LED
Trigger Balance Monitor
Trigger Cost Monitor

@ enable signal
from Decision controller

©) disable signal Trigger Left LED
from Decision controller

3.2.4 Overall DFD

Team 5



o Tra nsfer

¥ Reader ID
gt

Card

reader Card data
Interface E—

Card Data Input

* Balance

\‘ Time

Signal

receiver
Complet,

signal

A.PL Data
Input
Interface

A.PL Single A.PIL
Sender Data

Total A.PIL.
Data

Sort A.PL
Data
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Display
o Balance
&/ 8
S8
&8
Card Data e 3
—_— & o
e
.’/ \\- N
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controler
Current Current . A1 [/ 4
Reader ID  Transportation 99,
. er
o
vy (5‘*"“\?’ Card Data
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/ \
{ \
Decision | e card
} trigger Integrate _ Data
Controller | Card Info. * Card Data |y
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Ty, Card Data
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Current
Time data
Report
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Output
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—
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