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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
BE AMLEE2 SWEHRZE st HW 7L Rt 222 SWESS TS0
JHAO 2 HW 2 FETCL

2.5 Assumptions and dependencies

HA SXt= XG0 &2 8o & = UL,

XstE2 2= 9 & 5700 na{sic): AYT, SHEGMESSH, 275,
ME, 2
SR 3202 JHHBIC
Cte 2 20| AIZSH7| K= Z4t0] HEEA| O|F0f ZICH
Hits B E Z2 00| YEE X7\ ECHALEA 7tE HE A Q)
gh50| Jts3t AlZH2 15 = O|LjO|Ct
HA 2S5 Al F71839| 7|F2 Tl AlZH2 30 =0|Ct
HAQL X|SH-O| 7|22 1050 0Lt
WEIIEE XMEE HAE MAZ JHsstn, NEILE B WS i
odg 2y st AoE TSIt
THHo| ZXHE ZR EfRX| 2feCt
HA S5 X1 2atgHol 700 f0| ot JX| YoM HAR SESA|F|X|
ULk
X|otE &5 xn BEagHol 600 §0| ot JAX| YoM X[SHHE SHEA|F|X|
et
SHEG &) T8 Al HEEO JAs A2 0P E Ha|st)
A

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 Bl WSItES] HEE 7FNH 2Lt

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

Write Mg = dAE s 7tE YEE FIE0
7|Eotd BHEII0 A2l LHS XM 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 | T2 7| A[AEIO] 0@l Z = N 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,
2L EOo int)
HAZ= HE
Write Ei1 = Z}E0| | EjEl A7t mE4ch
718 dME | S/5HA, T, B
eSil Tt HE (int, string,
string, int, string_int)
Send SRNPNE= Y txt
24 CHET(e
At g

3.1.3.2 DFD Level 1
3.1.3.2.1 DFD

—_—
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

FtE7F B EIE M 7tE YES
ZtMetM East §2& Fe[6lA Card
Data O] X &t

Reference No.

2

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

Process Description

Card Data 0| Al Arranged Data £ 2tOt
Ot ZRIX| TEHS X2 SES

x|
oot

3.1.3.2.3 Data Dictionary

Data Name | Description Format
Arranged Uy 22 FtE FEHON UNCAL, TRANS,
Data Z2aoh YLo Yoot AFTER, IN, BUS,

IOl H

UNCAL-S, UNCAL-

(Boolean, Boolean,
Boolean, Boolean,

Boolean, Boolean

SB,UNCAL-BS, LO, STA

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
A2 ALY 2 42 LBt

Reference No. 1.2

Name Arranging Card Data Interface
Input Unarranged Data

Output Arranged data

Class B Team 3
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Process Description

Unarranged Data £ 2rOtAf 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 £ ®OtA OJlHTH B2 21X
TIEHStD ool XA X2|oto] 2L EO
BAY ZEet 7tEet HEY|O MEE
J1ES 2L,

Reference No.

2.2

Name Monitor Interface
Input Tick, Display Command
Output Display

Process Description

Main Control O] ELfF&= HEE gHo}

QUE7 232 SEE st

Reference No.

2.3

Name Writing Interface
Input Tick, Writing Command
Output Write, Reader Data

Process Description

Main Control O] EL{F= HEE o}
7tEQt THETV|0| 7| S5t E Bt

Reference No.

2.4

Name Sending Interface
Input tick, Reader Data
Output Send

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

o| -
AT

AU AHAYHS P AlAEoE HaBich
3.1.3.3.3 Data Dictionary
Data Name | Description Format
Unarranged | 202 7tEQ| FE FOf B L=l AlZE,
data 71z AHiUG 2 71 wEL S/5HAL,
el B TR
HE (int, string,
string, int, string_int)
Display CHYZ] ZLHO BEAIE 23, THH/AIZE (int,
Command | HEQ} HA|SIEt= HH int)
Wrting Bl = 7tE0| 7|5E ERLEl AlZE
Command | AAE HEQ 7|EStet= wSH S/5HA,
g ol B TR
HE (int, string,
string, int, string_int)
Reader CHZOf 715 Hef Y | B3 E A2
Data wsEh S/5HAL,
A =44, g5
CHYY] HE (int,
string, string, int,
string_int)

3.1.3.4 DFD Level 3
3.1.3.4.1 DFD

Class B Team 3

12



Card Data
Arranged Data

Arranged Data
= AData_

Ver. T3-2014.PTS.SRA-1.5

Display Command

Writing Command

Display Command

Display Command
Disable

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 £ 20} O{[{st ZLQIX|
EHEHSHO] o ZE2EMAE SEA|ZICH

Reference No. 2.1.2

Name Riding Enable

Input Trigger, Arranged Data

Output Display Command, Writing Command

Process Description

2t SXo| gS0| 7teg I HHEH

fas ALketoh

Reference No.

2.13

Name

Riding Disable

Class B Team 3 13
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Input

Trigger, Arranged Data

Output

Display Command

Process Description

Ut S| FLAIB, FA0| £Eoto]

Reference No.

Name Uncalculated Riding

Input Trigger, Arranged Data

Output Display Command, Writing Command

Process Description | O]"@4F 40| HOFU= SEfOIAM St
Ze MgEo] O otolM 0jYA 239
B2 TESHM A Lot

Reference No. 2.15

Name Transfer Enable
Input Trigger, Arranged Data
Output Display Command, Writing Command

Process Description

SAots 89 2dEN 'S

O
| kot

v

Reference No.

2.1.6

Name Transfer Disnable

Input Trigger, Arranged Data

Output Display Command

Process Description | &5 SAt A|, TtHo| X510 HS}HX|
2ot Ze MHED To4o| REGCHs
ZEE LD

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 = StAel 49 A 23
Al LFotCt,

Reference No. 2.1.8

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

Process Description

s SA 2 oot 87 2950
LT,

sas ALttt

3.1.3.5 DFD Level 4

3.1.3.5.1 DFD (Bus / Subway)

Display command

Amanged

Data Writing Command

CardData =~

Card Data

. ."; Arranged Data
Trigger?,

<

+* Arranged
Data

Card Data

Card Data
Arranged

Display Command
Card Data

., Am nged\
., Data
e,

Display command

Writing Command

Display Command

3.1.3.5.2 Process Specification (Bus / Subway)

Reference No.

2.1.4.1

Class B Team 3 15
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Name Uncalculated Riding Case
Input Trigger, Arranged Data
Output Arranged Data

Process Description

0] Z0| HOLAE FL A

Arranged Data £ ZOtQtA LHEHCE

Reference No.

2142

Name Uncalulated Controller
Input Arranged Data
Output Trigger

Process Description

Arranged Data £ 2HOtA OflHSt ZAL2
O|XAF SOHOIX| HCFSIO| ST 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 R 20| QU1 FHoHO| ZE
BHE0| Jtet 8% A FtesS
AlLketrt.

Reference No. 2144

Name After Sub-D

Input Trigger, Arranged Data

Output Display Command

Process Description

RIsHE S 3 okt Al EAISHR 23 Ly
s OjYM 30| oLt TeYo| LX)
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 Zhdish O FA0| QU FHHO
ol 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 SAIBH OIFAF 30| YT 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

B0 XoH s = okxt Al Ef 1K
R0 WA 074 0| YU THYo)
o Z9 M¥EN 232

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

HA0AM X|SHE 2t

oot BHASE O

—

SHXFA| E§L3HK|
o LT EHoKo|
A |

LHC

At

oto] EfSOHA|
0 tCt=

O

[=)
2
OH

=

s

A

h

ot

[
=
2E

M I &
12 i

JH
ot
hT -|0

—

| 5

ox >HJ

_

3.1.3.5.3 DFD (Subway Only)

Card Data

AfterTrans
Exit Case
2181

Card Data

Arranged m

Display command

Writing Command

Display command
Writing Command

°
Card Data

Am:ngedm

Display command
Writing Command
Card Data

Display command

Writing Command

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

Ut SA 3 otrrel FP A/

Arranged Data & 2rORQtA| LHE LY,

Class B Team 3
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Reference No.

2.1.7.2

Name Normal Exit Controller
Input Arranged Data
Output Trigger

Process Description

Arranged Data & ZOtetM F7t 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 O|d OS¢t
4% &0 FheaE Aot

Reference No. 2174

Name No Add Fee-N

Input Trigger, Arranged Data

Output Display Command, Writing Command

Process Description | &8t SAt = o 7§ EAHZ O|5t2 O|s3t
4% AR F7F 232 FO6HK] @1
SHXE M 2|ehe}

Reference No. 2.1.8.1

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

Process Description

gs At 2 ofktel 32 AdEn

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 & HOttM F7t2Z0|
=A| EESHY sfE Z2HAS

%’%U\I 71ct,

Reference No. 2.1.8.3

Name Add Fee One

Input Trigger, Arranged Data

Output Display Command, Writing Command

Process Description

Sk =

s o 7 AHZE olse BR
dAlEN F7tes

= AlLhetrt

Reference No. 2.1.84

Name Add Fee Two

Input Trigger, Arranged Data

Output Display Command, Writing Command

Process Description | &5 SAt & &£ 7 EAHY 0|4 O|&%h
3% ML FteaS 7 Lot

Reference No. 2.1.85

Name No Add Fee-T

Input Trigger, Arranged Data

Output Display Command, Writing Command

Process Description

B % £ WANE oSS ¥e B2
MuEn $7lR3g UK @R S

Class B Team 3
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3.1.3.5.5 State Transition Diagram (Bus / Subway)
3.1.3.5.5.1 STD for Controller 2.1.1

Riding Enable .
Normal Exit

Tick[!IN&&TRANS&&
LO=1050]
/ Trigger “Riding Enable”

Tick[IN&&BUS&&!AFTTR]
/ Trigger “Normal Exit”

Tick[HN&&TRANs&&\
LO<1050]

/T Ridi
”ngl?searbleI g Deterrnlne

Conimller Tick[IN&&BUS&K&AFTTR]

sfer / Trigger “After Trans Exit”
Enable Tlck HIN&&TRANS
&&L0=700]
/ Trigger “Transfer Enable” T,ck[IN&&UNCAL]
Tick[!IN&&TRANS /Trigger “Uncalculated
&&L0<700] Riding”
/ Trigger
“Transfer Disable”
Transfer Uncalculated
Dlsable Rldmg

3.1.3.5.5.2 STD for Controller 2.1.4.2

Tick[UNCAL-BS&&L0=600]
After BUSUD-E | /Trigger “After Busub-E” After Sub-E

Tick[UNCAL-S&&L0=200]
/ Trigger “After Sub-E”

Tick[UNCAL-BS&&LO<600]
/ Trigger “After Busub-D”

Uncalculated After Sub-D
Determine Case

After Busub-D

Tick[UNCAL-S&&L0O<200]
/ Trigger “After Sub-D”

Tick[UNCAL-SB&&L.0<700]
/ Trigger “After Subus-D”

Tick[UNCAL-5B&&L.0=700]
2

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

) Tick[STA==0]
Tick[STA==1] / Trigger

& / Trigger “Add Fee One” " A T
Tick[STA=2] Tick[STA<2] No Add Fee-T

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

Add Fee One No Add Fee-T

Tick[STA=2]

i / Trigger .
Add Fee No Add Fee-N g
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

SKF2™ True OfL|™
False

IN 7% Z2 SSHAL 7|1&0] | True / False
SXtO|™ True SHAHO|™

False
BUS 7t X2 0|8 WEZETHO| | True / False

HAZIH True X|SHEO|H

False
UNCAL-S X|StE SXt = SHAL A True / False
EfSEX| QO D74t

30| U2 ™ True o™

False

UNCAL-SB XoHE -> HA =25 2 True / False
SHAFA| BR8] 2o}

o4 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 CHEY2RY 949 Az LWIEE =0t
Display SLEO Z4 Z0E SHO

Send Zb SlALOf A ZIE HEet
Signal T S 2RSS 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



Reader Input Data

: Tick

Digital Clock

3.2.3.1.2 Process Specification

Ver. T3-2014.PTS.SRA-1.5

Company

Reader

Reference No.

0

Name Calculating System
Input Input Data
Output Display, Send, Signal

Process Description

i Al2go ol

I 2 M AO0|C,

3.2.3.1.3 Data Dictionary

Input/Output Event Description Format
Input Data CHUVIZRH TS H2 | txt
2L A e
Display YL A" St A2, &L
Liefd Fib 715 4 F%(int,
string, int)
Send ANER TEL Fit 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
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Input
Reader
Data

Input Bus
Data

e N 1
Input Sub
Data

Input
Data

Ver. T3-2014.PTS.SRA-1.5

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 | A2l LIYES HIECZ YAt 5= Ztzto
#ES MY
3.2.3.2.3 Data Dictonary
Input/Output Event Description Format
Input Bus Data HA 7|28 H txt

B2 Al WY

Input Sub Data

RlsPE chty| 2 =g

AN

HtOo
—

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-1.5

Display

Interface -
2.2 DIE

Main Sending
Data

Control b
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 XSHEZRE e WS

Seoto] H&otet.

2OF

Reference No. 2.1

Name Main Control

Input Tick, Input Data

Output Display Command, Sending Command,

Signal Command

Process Description

CHY|2RE w2 J|S2 HEoR PMS
MBS 20| RUEO] BAIR Be=et 2t
SME BY HEE Y=o

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
S LE SO Z=HotC}

Reference No.

2.3

Name Sending Data Interface
Input Sending Command
Output Send

Process Description

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

Reference No.

24

Name Signal Interface
Input Signal Command
Output Signal

Process Description

Main Control 22 40| 2t2E|ULCH=
HEE 2op (o 2t

3.2.3.3.3 Data Dictionary

Input/Output Event | Description Format
Display Command | ‘@4t A|ARIQ[ ZLEO| | A7 D&E4=E,
HAE =2 B4 =3 (int,
HAStEt= HE string, int)
Sending Command | Zf 2|AtO] M&T HA | txt
2tz E O|O|ELt
H&otets 33
Signal Command ZF T 2 True / False
ZL0| 2t E|RACH=
Mzt Blfidt= EE
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3.2.34 DFD Level 3
3.2.3.4.1 DFD

Reader Data

Input Da%

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_Subus, Un_Busub

Process Description | S & 7|58 HATH ©&5oF 82,
XSt EEo 8%, AStEoM Haz
g5t 8% HAO0M XSHEZ 25t
20| 471%| BLE 2R 22| HAt
ZIZMAZ STt

Reference No. 2.1.2

Name Busub Calculator

Input Un_Busub

Class B Team 3 28
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Output

Do_Busub

Process Description

HAOM XSHEZ rsot 3o i
s

dES MESH Athotct.

Reference No. 2.1.3

Name Subus Calculator
Input Un_Subus
Output Do_Subus

Process Description

XSHEOM HARE ShSot 49| ot
AlS

dES MESH Athetot.

Reference No.

2.14

Name Bus Calculator
Input Un_Bus
Output Do_Bus

Process Description

Al Lkstet.

Reference No.

2.1.5

Name Subway Calculator
Input Un_Sub
Output Do_Sub

Process Description

X|st&EOH 0|25+ ZA 20| MAL HiES

Al Lkstet.

Reference No.

2.1.6

Name Final Calculator
Input Do_Bus, Do_Sub, Do_Subus, Do_Busub
Output Display Command, Sending Command,

Signal Command

Class B Team 3
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Process Description |4 7tX| B0 FitE AEES 20}
s

3.2.3.4.3 Data Dicitonary

Input/Output Event | Description Format
Un_Bus AT EF 322 Ef Ll AlZE,

255 7|2

string, string, int,
string_int)
oz |Ejas Azt

Ral
el
2
o

Un_Sub

o

A
=l
N
Ju rm
El
m
).
rn

string, string, int,

string_int)

Un_Subus X[StEOAN HAR B =l AlZH
st =3

string, string, int,
string_int)
AN X|BHE 2 ELE AlZ,

[e)

Un_Busb

oz

Do_Bus

N
o
0%

> T
o

2
Bl
ot
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string, int)
Do_Sub ot 22 E XSHEDE | AlZH w ST,
B 7= ik F%int,
string, int)
Do_Subus i 2= NP4 mE-—
XSHEOM HAZ ik F%(int,
etE%t 71 & string, int)
Do_Busub gab 2AEE HANM | Al WS,
ASHLE a3t 7|2 | FA FU(nt,
string, int)

3.3  Overall
3.3.1 Bus Reder Overall

Tag Data l

—
Aranged
Data

Trigger

Unarranged l

Data Arnanged

Data

Arranged 1
Data

Card Data

Reader

Reader Qﬁa

Display Command

Writing Command

3.3.2 Subway Reader Overall
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Tag Data

Unarmanged
Data

Card Data ——»
= Armanged
Data

Arranged
Data

Card Data

1

Armranged
Data

Data
Trigger

Display Command Logoer

Writing Command Card Data ————»
Amanged
Data

3.3.3 Calculator Overall

Input Bus
Data

Input Sub
Data
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