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Introduction
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1.3 Definition, acronyms, and abbreviations

PTS: Public Transportation System
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SW: Software
HW: Hardware
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2.4 Constraints
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2.5 Assumptions and dependencies
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3 Structured Analysis
3.1 Bus/ Subway Reader
3.1.1 System Context Diagram
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Monitor

Tag Data Input

Calculating

3.1.2 Event List

Input/Output Event Description

Tag Data Input Ei0E WS7tES] BEE 7FMH2LCh

Display THE7| RLIEO AEEY, THH/AIZtE B0 =L

Write Mg = dAE s 7IE YEE L=
7|Zotd BHEII0 A2l LFS M eHot.

Send TVl A2 LGS Fi AlAEe R HESCL

3.1.3 Data Flow Digaram (DFD)
3.1.3.1 DFD level 0
3.1.3.1.1 DFD

Card
Reader
Tag Data Control

Calculating
System

Digital Clock

3.1.3.1.2 Process Specification

Reference No. 0

Name Card Reader Control
Input Tag Data

Output Display, Write, Send

Class B Team 3 7
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Process Description

QI =ZAM|AO|C}

3.1.3.1.3 Data Dictionary

Input/Output Event | Description Format
Tag Data EfOE ZEEQ| | txt / interrupt
g4
Display CH Y| 25, THA/AZE (int,
HL{ERO int)
HAE= HE
Write Ei = ZtE0f | Ef1%l A|ZFH mESCH
712 ALE | S/oHAL T, ©E
eSil CHY 7] HE (int, string,
string, int, string_int)
Send SRNPNE= Y txt
2Y EHHI|9
At g

3.1.3.2 DFD Level 1
3.1.3.2.1 DFD

B ——
Tag Data

—— Card Data
JArranged
Data

Arranged
Data

3.1.3.2.2 Process Specification

Reference No.

1

Name

Input Card Data

Class B Team 3
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Input Tag Data

Output Arranged Data

Process Description | 7FEZF EfZ E|RAS I 7tE HEE
7tMetM East HEE FElsHA Card
Data 0| X{&%tct.

Reference No. 2

Name Analyzing Card Data
Input tick, Arranged Data,
Output Display, Write, Send

Process Description | Card Data 0| A Arranged Data & ‘Z+Of

_
oftot F QX Tl L2 SHS

N
S},
3.1.3.2.3 Data Dictionary
Data Name | Description Format
Arranged Uy 22 FtE FEHON UNCAL, TRANS,
Data 2ot YO el AFTER, IN, BUS,
O E UNCAL-S, UNCAL-

SB,UNCAL-BS, LO, STA
(Boolean, Boolean,
Boolean, Boolean,
Boolean, Boolean
Boolean, Boolean, int,
int)

3.1.3.3 DFD Level 2
3.1.3.3.1 DFD

Class B Team 3 9
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Card
Tag Data Interface

1.1

Card Data

Arranged
Data
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Receiving

Card Data —> Card Data

Interface Arranged
Data

Monitor
Interface

2.2 Display

Writing

Sending
Interface

3.1.3.3.2 Process Specification

Reference No.

1.1

Name Receiving Card Interface
Input Tag Data
Output Unarranged Data

Process Description

Jleo| BjO1QSE olAjstn FHET} B
SIS Al Ft=o] HeE Qlofetd b
K2 ALY 2 42 LBt

Reference No. 1.2

Name Arranging Card Data Interface
Input Unarranged Data

Output Arranged data

Class B Team 3 10
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Process Description | Unarranged Data & 2'OFAl UNAL, TRANS,
STA & Arranged Data 2 H2| & L{EHCE

Reference No. 2.1

Name Main Control

Input Arranged Data

Output Display Command, Writing Command,

Process Description | Arranged Data £ BfOtA| OfIH3H AL QIX|
THCRSED Aol &A XNe2[ste 2L EO
HAIY HEQ 7tERf BRI MEHE
7158 =LY

Reference No. 2.2

Name Monitor Interface
Input Tick, Display Command
Output Display

Process Description | Main Control O] EWiF &= JEE O}
BLUEY 285 S5 S

Reference No. 2.3

Name Writing Interface

Input Tick, Writing Command
Output Write, Reader Data

Process Description | Main Control O] EWiF& JEE o}

Jteol HHatylof 7|2sEE St

Reference No. 2.4

Name Sending Interface
Input tick, Reader Data
Output Send

Class B Team 3 11
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Process Description | t&(3 &) OFCH THEZ10| & &[0

U HYYAS FA AAHOR HEICL

o| -
AT

3.1.3.3.3 Data Dictionary

Data Name | Description Format

Unarranged | 202 7tEQ| FE FOf EfLEl AlZt,

data 7t =2 AHUg 2 M wEL S/5HAL,
el Bs TR
‘E (int, string,
string, int, string_int)

Display CHYZ] ZLHO BEAIE 23, THH/AIZE (int,

Command | HEQ} HA|SIEt= HH int)

Wrting B2 = 7t=0] 7|82 ERLEl AlZE

Command | AAE HEQ 7|EStet= wSH S/5HA,

g el B TR

HE (int, string,
string, int, string_int)

Reader CHZOf 715 Hef Y | B3 E A2

Data wSH S/5HAL,
A =44, s
CHYZ] HE (int,
string, string, int,
string_int)

3.1.3.4 DFD Level 3
3.1.3.4.1 DFD

Class B Team 3
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Display Command

Writing Command

Display Command

Card Data
Arranged Data

Display Command
Disable

Arranged Data
= AData.

3.1.3.4.2 Process Specification

Reference No. 2.1.1

Name Determine Controller

Input Tick, Arranged Data

Output Trigger

Process Description | Arranged Data £ 2O} O{[{st Z<LQIX|
ECSHY] sy ZEMAE SEA|ZICH.

Reference No. 2.1.2

Name Riding Enable

Input Trigger, Arranged Data

Output Display Command, Writing Command

Process Description | Y8t SX0|11 §50| 7tsg If Al

fas ALSCh

Reference No. 213
Name Riding Disable

Class B Team 3 13
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Input

Trigger, Arranged Data

Output

Display Command

Process Description

P SAte] LB, Fe4o] £Fool

Reference No.

Name Uncalculated Riding

Input Trigger, Arranged Data

Output Display Command, Writing Command

Process Description | O34 40| HOIU= SEfOIM St
Ze MgED] O otolM 0j¥A 239
B2 TESHM A Lot

Reference No. 2.15

Name Transfer Enable

Input Trigger, Arranged Data

Output Display Command, Writing Command

Process Description | &5 SAt5t= 4% AWM 2332
Al LHokLt.

Reference No. 2.1.6

Name Transfer Disnable

Input Trigger, Arranged Data

Output Display Command

Process Description | 85 SAt A|, THH0| £X510] HSOHX|
Rt B MO TYo| RECHE
JEE WL

Reference No. 2.1.7

Class B Team 3
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Name Normal Exit

Input Trigger, Arranged Data

Output Display Command, Writing Command

Process Description | &t SAt = StAQl 49 A RS
Al LFotCt,

Reference No. 2.1.8

Name After Trans. Exit
Input Trigger, Arranged Data
Output Display Command, Writing Command

Process Description

sts X = SHAtSH=
Ct,

sas ALttt

87 295

3.1.3.5 DFD Level 4

3.1.3.5.1 DFD (Bus / Subway)

Amanged
Data

CardData =~

Card Data

. ."; Arranged Data
Trigger?,

<

+* Arranged
Data

Card Data

Card Data
Arranged

Card Data

., Am nged\
., Data
e,

3.1.3.5.2 Process Specification (Bus / Subway)

Display command

Writing Command

Display Command

Display command

Writing Command

Display Command

Reference No.

2.1.4.1

Class B Team 3
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Name Uncalculated Riding Case
Input Trigger, Arranged Data
Output Arranged Data

Process Description

0jYA ZU0| Hotols B A D]

Arranged Data £ ZOtQtA LHEHCEH

Reference No.

2142

Name Uncalulated Controller
Input Arranged Data
Output Trigger

Process Description

Arranged Data £ 2HOtA OflHSt ZAL2
O|XAF ZOHOIX| TCFSIO| S T2 M AS

=

SxA| 7Lt

Reference No. 2.143

Name After Sub-E

Input Trigger, Arranged Data

Output Display Command, Writing Command

Process Description | X|StE SAt & SHA Al E{OSHKA] Q4 L2
dHAlst O)HAF R0 QU1 FHHO| ZE3
B§S0| Jte 8% A FtlesS
AlLketrt.

Reference No. 2144

Name After Sub-D

Input Trigger, Arranged Data

Output Display Command

Process Description

RIsHE S 2 okt Al EAISHR 23 Ly
s OYM 30| oLt ToYo| LI
e MWD TY0| RESICHE YEE
b

Class B Team 3 16
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Reference No.

2145

Name After Subus-E

Input Trigger, Arranged Data

Output Display Command, Writing Command

Process Description | X|SHREOA HA S = SHAF Al EfSHK]
Qo Zhdioh 0L FA0| QU FHHO|
Sl B§50| 7ttt 4% HdEM 255
AlLketrt

Reference No. 2.1.4.6

Name After Subus-D

Input Trigger, Arranged Data

Output Display Command

Process Description | X|SHEOAM HA 2t& 2 SHEAHA| Ef 5K
OIOF EAIBH OIFAr 20| UM FHAO)
2E ZQ M| TAO| RESCHs
YEE Y=

Reference No. 2.1.4.7

Name After Busub-E
Input Trigger, Arranged Data
Output Display Command, Writing Command

Process Description

H A0 A X[5HE SHAR Al EHSHA

or r=

Reference No.

2.14.8

Name

After Busub-E

Class B Team 3
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Input Trigger, Arranged Data

Output Display Command
Process Description | H{AO0A X|SH 2t

S BKFA| E§LS}HK]

A
o
SO AT 0L 30| UM THYO|

— =1
2510 BECR Rote A9 AED
ztoo] BEsjchs HEE U=iict

3.1.3.5.3 DFD (Subway Only)

Card Data
Card Data Arranged m

Display command

Writing Command

Display command
Writing Command

°
Card Data

Am:ngedm

Display command
Writing Command
Card Data

Aﬂ‘erTIans Display command
EXitCase i \ = Writing Command
2,181

Display command
Writing Command

3.1.3.5.4 Process Specification (Subway Only)

Reference No. 2.1.7.1

Name Normal Exit Case

Input Trigger, Arranged Data

Output Arranged Data

Process Description | €8t SXt 2 S}Atel 42 MM E|H
Arranged Data & 2'OFetA LHEHCE

Class B Team 3 18
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Reference No.

2.1.7.2

Name Normal Exit Controller
Input Arranged Data
Output Trigger

Process Description

Arranged Data & ZOtetM F7F 30|
UK HESHY sy Z2MAE

SEAIZILY.

Reference No. 2.1.7.3

Name Add Fee

Input Trigger, Arranged Data

Output Display Command, Writing Command

Process Description | &8t Skt & & 7§ AT Old OS¢t
4% 250 FhaS Aot

Reference No. 2174

Name No Add Fee-N

Input Trigger, Arranged Data

Output Display Command, Writing Command

Process Description | &gt SAt = o 7§ EAHZ O|5t= O|s3t
4% AR F7F 232 FO6HK] @1
SHX} M 2| ehet,

Reference No. 2.1.8.1

Name After Trans Exit Case
Input Trigger, Arranged Data
Output Arranged Data

Process Description

B S 3 obtel ZS M|

Arranged Data & ZOtQtA LHEHCE

Class B Team 3
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Reference No.

2.1.8.2

Name After Trans Exit Controller
Input Arranged Data
Output Trigger

Process Description

Arranged Data & 20tetAM F7t2370]
UK HESHY sy Z2MAE

SEHA|ZICH

Reference No. 2.1.8.3

Name Add Fee One

Input Trigger, Arranged Data

Output Display Command, Writing Command

Process Description

s SA 2 ot Jf YAHEE oSt R

=)
HUEH Fteas ALHetoh

Reference No. 2.1.84

Name Add Fee Two

Input Trigger, Arranged Data

Output Display Command, Writing Command

Process Description | &5 At & F 7 AT Old O|&Tt
Ao udMEn x7t232 AMt

Reference No. 2.1.85

Name No Add Fee-T

Input Trigger, Arranged Data

Output Display Command, Writing Command

Process Description

S5 5% = BANEZ /SOHK ¢S FP
MYE|D F7193S LUK Y1 oK
x2/3tet.

Class B Team 3

20



Ver.T3-2014.PTS.SRA-2.0

3.1.3.5.5 State Transition Diagram (Bus / Subway)
3.1.3.5.5.1 STD for Controller 2.1.1

Rldlng Enable

N mal

Tlck[llNu&TPAN\&&
LO=1050]
/ Trigger “Riding Enable”
'ding TICk[IN&BUS&IAFTTR]
abIe / Trigger “Normal Exit”

Tick[ 1IN \I&&TRANb&u
LO< 1050]

& T”‘;)?;’bli'd'“g Determine After Trans
Conuo“er Tick[IN&&BUS&&AFTTR] EXIt

Transfer / Trigger “ After Trans Exit”
Enable Tlck[llN&&TRANS
&&LO =700]
/ Trigger “Transfer Enable” chk[lN&&UNCAL
Tick[IN&&TRANS / Trigger “Uncalculated
&&LO<700] Riding”
/ Trigger
“Transfer Disable”
Transfer LR Uncalculated
Disable Riding

3.1.3.5.5.2 STD for Controller 2.1.4.2

After Busub-E / Trigger “After Busub-E”

N\

/ Trigger “After Busub-D”

Uncalculated After Sub-D

After BUSUb'D Determine Case

/ Trigger “After Sub-D”

/ Trigger “After Subus-D”

/ Trigger “After Subus-E” After S

3.1.3.5.6 State Transition Diagram (Subway Only)
3.1.3.5.6.1 STD for 2.1.7.2 and 2.1.8.2

Class B Team 3 21
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Normal After Trans
Determine Case Determine Case

/ Trigger
“No Add Fee-T"

/ Trigger “Add Fee” / Trigger “No Add Fee-N”
Add Fee One No Add Fee-T

/ Trigger

Add Fee No Add Fee-N “Add Fee Two”
Add Fee Two

3.1.3.5.7 Data Dictionary for STD

Input/Output Event | Description Format

UNCAL O g4 =70 A2 True | True / False
IS ™ False

TRANS $& SA =20| UESHH | True / False
True OFL|® False

AFTER M 2 SAE e True / False

SKFOM True OfL|H

False

IN 7% Z2 S5HAL 7|1&0] | True / False
SXHO|H True SHAHO|H
False

BUS 7% %2 0|8 W&5=Et0| | True / False

HAZIH True X|SHEO|H

False

UNCAL-S X|5HE SA = BHAF Al True / False

Ef 25EX] @fot oj7F At

230] JAS™ True §ICH

False

UNCAL-SB XoHE -> HA =25 2 True / False
SEXFA| EfSEX| 8EOF

ogL 250 AL

RO ™ False

Class B Team 3 22
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UNCAL-BS HA -> X5 g5 = True / False
SHXEA| EfISEX] BEOL
og4t @50 A2H True
2™ False

LO wEItEQl Thol int

STA X|5tE Xt = O|=¢%H int

—

A =

3.2 Calculator

3.2.1 System Context Diagram

PTS Monitor

Calcula -
Reader ting Company
Data Input

System

Reader

3.2.2 Event List

Input/Output Event Description

Data Input CHYVIZRH Y A2l WIS E=Ct
Display SLEO 4 Z0E SHO

Send Zb SlALof A ZIE HESt
Signal T S 2t E 2Ot

3.2.3 Data Flow Digram (DFD)
3.2.3.1 DFD Level 0
3.2.3.1.1 DFD

Class B Team 3 23



Ver.T3-2014.PTS.SRA-2.0

Reader - : Company

Reader

: Tick

Digital Clock

3.2.3.1.2 Process Specification

Reference No. 0

Name Calculating System

Input Input Data

Output Display, Send, Signal

Process Description | &4t A|AEIO| 0ol 2 M| AO|CEH

3.2.3.1.3 Data Dictionary

Input/Output Event Description Format
Input Data CHUVIZRH TS HE2 | txt
2L A e
Display b A[2H o EH Al &L
Liefd Fib 715 4 F%(int,
string, int)
Send IAER TEY U txt
2= & OlolH
Signal 40| A= RUCH=E True / False
M=

3.2.3.2 DFD Level 1
3.2.3.2.1 DFD

Class B Team 3 24



Input
Reader
Data

Input Bus
Data

e N 1
Input Sub
Data

Input
Data

Ver.T3-2014.PTS.SRA-2.0

Reader

Data

3.2.3.2.2 Process Specification

Reader

Reference No.

1

Name Input Reader Data
Input Input Bus Data, Input Sub Data
Output Input Data

Process Description

TE7el AHEHYSS

X gott.

20} Reader Data Of

Reference No.

2

Name Calculate Reader Data
Input Input Data
Output Display, Send, Signal
Process Description | A2 HE =2 HIE=E Hit = ZZfe
#ES MY
3.2.3.2.3 Data Dictonary
Input/Output Event Description Format
Input Bus Data HA G| 258 H txt

w2 Al WS

Input Sub Data

RIPE chaty| 2 S E

AN

Hto
—

txt

3.2.3.3 DFD Level 2

Class B Team 3
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3.2.3.3.1 DFD

Receiving
Reader Data
Interface
1.1

Input Bus
Data

Input Sub
Data

Ver.T3-2014.PTS.SRA-2.0

Display

Interface -
2.2 DIE

Main Sending
Data

Control s
2.1 \ 2.3

Signal

3.2.3.3.2 Process Specification

Reference No.

1.1

Name Receiving Reader Data Interface
Input Input Bus Data, Input Sub Data
Output Input Data

Process Description

HAob XSHEZREH e LS

Seoto] H&otet.

2OF

Reference No. 2.1

Name Main Control

Input Tick, Input Data

Output Display Command, Sending Command,

Signal Command

Process Description

o

CYY|ZRE B2 7|2 HEgoR Fi
HAIE 0| RUE0] BAIZ HEet 2
SAZ B HEE L=

Reference No.

2.2

Class B Team 3
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Name Display Interface

Input Display Command

Output Display

Process Description | Main Control O] EWF&= HEE B0t
SLH ot Skt

Reference No. 2.3

Name Sending Data Interface
Input Sending Command
Output Send

Process Description

Main Control 0| EUWiF= HEE g0} Z
AR GA 7|22 ST

Reference No.

24

Name Signal Interface
Input Signal Command
Output Signal

Process Description

Main Control 22 E H4H0| QR E[R}
HEE 2op (o 2t

Ch=

3.2.3.3.3 Data Dictionary

Input/Output Event | Description Format
Display Command | ‘@4t A|ARIQ[ ZLEO| | A7 D&E4=E,
EAE HEQ} 4 FU(int,
HAStEt= HE string, int)
Sending Command | 2 |Af01| &S Fo | txt
2tz &l O[O|H 2t
@%OFEPE el
Signal Command ZF T 2 True / False
ZAO| &= RACHE
Mzt Blfidt= EE

Class B Team 3

27



3.2.34 DFD Level 3
3.2.3.4.1 DFD

Reader Data

Input Da%

Tick R

Ver.T3-2014.PTS.SRA-2.0

Calculator

3.2.3.4.2 Process Specification

Reference No. 2.1.1

Name Classify Case

Input Tick, Input Data

Output Un_Bus, Un_Sub, Un_Trans

Process Description | & 7|E2 H g5 B2,
X|stEDt BEot 42, 2HSsiM BEST
BRO| 37HX| WRE 2F8IA Z+Zto| AHAt
TZZMAZ MESICH

Reference No. 2.1.2

Name Trans Calculator

Input Un_Trans

Output Do _Trans

Process Description | 5% ZE ZRE T4t SAES 0|8

Class B Team 3
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Reference No. 2.1.3

Name Bus Calculator
Input Un_Bus
Output Do_Bus

Process Description

A LhetCt.

Reference No.

2.14

Name Subway Calculator
Input Un_Sub
Output Do_Sub

Process Description

K|SO 0|23t Ao ™Al diHS

A LhotLt,

Reference No.

2.15

Name Final Calculator
Input Do_Bus, Do_Sub, Do_Trans
Output Display Command, Sending Command,

Signal Command

Process Description | 3 7tX| ZR0A HitE HESZ 2ot
etASE0] Display, Send, Signal Command &
HSotet.
3.2.3.4.3 Data Dicitonary
Input/Output Event | Description Format
Un_Bus HADOHEF A2 Ef1El A|ZE
258 7|2 DESE, S/8HAL,
AN 2o Etx
= O "1, do

Class B Team 3
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CHE7] & (int,
string, string, int,

string_int)

Un_Sub

Rl
Ot
=2

N

Ju rm
ox
4o
ul

oo

A
a1

EHLE AlZE,

SHE 5/

Ot

o xl‘l

N E

ol>

A 2, g

-_

|
271 £ (int,
string, string, int,

string_int)

Un_Trans

N oriot
ro
oY
o
Hu
A
du
rm

Jhu ol

EH LSl AlZE

string, string, int,

string_int)

Do_Bus

Az, nEH,

Hab 29 (int,

string, int)

Do_Sub

rz

du rke
il
rn
>
o
i
ra

rm oA
N

A2t M-S
Hab 29 (int,

string, int)

Do_Trans

oz

Ju
ro
HU
rn
riot
o>
rot

N

A2t mE4E
Hab 29 (int,

string, int)

3.3  Overall

3.3.1 Bus Reder Overall
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: ——
=——===' Amanged
Tag Data l Dz

d Da
Una[;vaatr;ge = Amanged
ata

Trigger
Data —»
= Amanged
Data

Arranged
Data

Card Data o8
a“g

N‘/’
Card Data

¢ Card Data ~
<0e? Arranged
Data

Aranged
Data

Display Command

Writing Command

3.3.2 Subway Reader Overall
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Tag Data

— Display
Arranged
Data

Trigger

Unarranged
Data

CCTLTTII PEPTTTTTITIT &

Card Data ——»
— Amanged
Data

Arranged
Data

Card Data o8
209°

N‘/\a'
Card Data

1

Armranged
Data

Amanged
Data

Trigger

Display Command . »

Writing Command Card Data ————»
Amanged
Data

3.3.3 Calculator Overall

Input Bus
Data

Input Sub
Data
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