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1 Introduction

1.1 Purpose
Motz 2o HEUSAA-S SWE 0[835I0 T35ty figh At S
AMlet EA0|CH

1.2 Scope
A PTS & X[oHE, M2 2 ZUA|IAEES
1oiet X5tE 224 & 570 S(AYT, sHEAAMZeSH 28, LE,
ZE)0E o= oot
BE AIAHS SWHIOE THBUCL HW L BRE 222 SWRES BHEof
JHAtO] HW & Teistct

1.3 Definition, acronyms, and abbreviations
SW : Softwre
HW : Hardware
PTS : Public Transportation System

Bj : Fhoot DY BN 4 ARE 3
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o
40

14 Reference
1.5 Overview
2 Overall Description
2.1 Product Perspective
SW 2 JHE PTS = & 37hK2 TAECH HAR THUy|o |3 Ty,
gib Al A"O|Lt.
2.2 Product functions
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24

25
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User characteristics
AMNEXt= HEWS At Al 7tEE EfOBHCL

MERHE OHAF Al ZtEE EfOY & AL OfE &= UCH

Constraints

st== 3202 JpEBICH
ChS & 230| AIRtSE7| R7IX|= HAbo| HHEA| O|20] Ko} BHC}.
=

gt = R 2O SEE =V[StEIDE (MEAF 7tE HE H 2)

2t50| 7ts% AlZH2 15 %= O|ujct.

HA 25 Al F7tezel 7|EQ Bt A|ZH2 30 0|}

HAQF X|5HEe| 7|2&+& 1050 A O|LCt.

WEItEE NEE HAE YR 7Pg5ta, nEItE B HRE siE
oS YHst= Aoz TSt

LtHo| ZXHE HR EfRA| Y=Lt

HA 2H5 X0 2atmAQ1 700 Y0| Hop UX| Ao™ HAR SHSA|7|X|
%=t

XSt =t Z0 24l 600 A0 Hot UX| UM X|SHEE SHSA|F[X|
%=Lt

SIRGB &) TE Al BEE0 As 542 0|FLACE Xa|Btio)

HAAl &=F O[St Ht2 ot

SXb B9t SHAF Ef1o| fE2 AFEXF Y™ Al HIO|HE EOo{FELh

Assumptions and dependencies
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3 Structured Analysis (Bus System)
3.1 System Context Diagram

3.1.1 Basic System Context Diagram

Display

Bus Sensor B
Bus Input s

System
Sensor Control

Recorder

3.1.2 Event List

Input / Output Event Description
Bus Sensor Input Ef1E WES7tES| EE Hherl
Display AR 0N, FHOH/A|ZHS SEBICE
Fare Record CHZ|0] =X AN 7|1ES

7|2 3het
Card Record WEZIEN MAEE "HEE 7|EHC}.
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3.2 Data Flow Diagram
3.21 DFD Level 0
3211 DFD

Bus Sensor
Input

Bus
System

Control
0

Digital
Clock

3.2.1.2 Process Specification

3.2.1.2.1 Process 0

Ver 2.2

Ca

r

q ;;eoor
o

Fare Record Fare
Recorder

Card

Recorder

Reference No.

0

Name Bus System Control
Input Bus Sensor Input
Output Display, Fare Record, Card Record

Process Description

Bus Sensor 25 E 20L2 [|O|EE E3ff Display 0 =238},

Fare Record, Card Record 0ff 7|&E3tLC}.

3.2.1.3 Data Dictionary

Data Name Description Format/Type

Bus Sensor Input B0 nEFIES MHE txt

Display AETY, THH/AIZE =3 28, T, Azt (int,
int, int)

Fare Record THEYIo] =X ZX V= Al WSt &/5HL,
ZH=%Y B§S B2V
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dHE (int, string, string,

int, string_int)

Card Record

WS7EN MEgE YE V= AlZh WSt S/5HL,
T, gs TV g2

(int, string, string, int,

string_int)

3.2.2 DFD Level 1
3.2.21 DFD

Bus Sensor

Input

Tag

Refine New
& Card Data Fare Record
Calculate Control
Control

3.2.2.2 Process Specification

3.2.2.2.1 Process 1

Reference No.

1

Name Refine & Calculate Control
Input Bus Sensor Input
Output New Card Data , Tag, Fare

Process Description Bus Sensor O W E7tE7} Tag 7t &|™ Sensor ZEE

=02
—

|
JlE7|22 S¢f 232 SIS B Card Data Of XHITH

3.2.2.2.2 Process 2

Reference No.

2

Name

Output Control
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Input

New Card Data, Tag , Fare, Tick

Output

Display, Fare Record, Card Record

Process Description

Card Data £
Record Of 7|EstCt.

£3| Display Off =23} Fare Record, Card

3.2.2.3 Data Dictionary

Data Name Description Format/Type
New Card Data THYo] ALtel REILE YUY A2 E5E S/3HY,

zo, B B Y

(int, string, string, int,

string_int)
Tag DEFLET} Tag MEIQIX| Bl int
Fare Refine & Calculate Control 0f A int

A 230l A

3.2.3 DFD Level 2
3.2.3.1 DFD

Interface

Tag
Card Data

Refine

Process
IN/OUT 1.2

AT2 Team
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Display

Interface Display

2.2

Tag
New
Fare
Card Data Output are Recorder Command Recorder Fare Record
Control Car Interface
2.1 d’?e% 2.3
rger

Co
Card

Recorder
Interface

Card Record

Tick 2.4

3.2.3.2 Process Specification

3.2.3.2.1 Process 1.1

3.23.22

Reference No.

11

Name Bus Sensor Interface
Input Bus Sensor Input
Output Card Data, Tag, IN/OUT

Process Description

Bus Sensor O W E7t=E7t Tag 7t &£|™ Sensor ZEEEH S0
7ZtE7|EE Ed ZZ 2 E29| Card Data(oldCD, newCD)2} Tag,
IN/OUT(&/3HAH Ol §)E EUZECH

3.2.3.2.3 Process 1.2

Reference No.

1.2

Name Refine Process
Input Card Data, Tag, IN/OUT
Output Refined Data

Process Description

Card Data 9 Tag & S3f A2 sj=0 Zast Ywot o

Refined Data £ HUHLC}.

ro

3.2.3.24 Process 1.3

Reference No.

13

Name Calculate Control
Input Refined Data, Tick
Output Card Data, Tag, Fare

AT2 Team
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Process Description

Refined Data £ 0|23f| Ef1E WEIICO| Q3S A A0

Card Data Off AMZtst1 Tag 2F &4 EHHCL

3.2.3.2.5 Process 2.1

Reference No.

21

Name Output Control
Input Card Data, Tag, Fare, Tick
Output Display Command, Fare Recorder Command, Card Recorder

Command

Process Description

S£0{2 Card Data @} Tag £ E38} Display % Z+z+o| Recorder

Command £ &4tAH Control StLC}.

3.2.3.2.6 Process 2.2

Reference No.

2.2

Name Display Interface
Input Display Command
Output Display

Process Description

Command £ Display £ Al&SHC}.

3.2.3.2.7 Process 2.3

Reference No.

23

Name Fare Recorder Interface
Input Fare Recorder Command
Output Fare Record

Process Description

Command £ Fare Record £ 7|& 3t}

3.2.3.2.8 Process 2.4

Reference No.

24

Name Card Recorder Interface
Input Card Recorder Command
Output Card Record

Process Description

Command 2 Card Record & 7|&3%tLC}.
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3.2.3.3 Data Dictionary

Ver 2.2

Data Name

Description

Format/Type

Refined Data

ZHads A7 2l5h ZHE

Data

S/5HkF ], 25018,
o|Hers 7,
X|opEsHAto)g L
HA->X|5HE D74,
X|oHE->HA O,
Lol O BN A&,
ol B &
(string, Boolean,
Boolean, Boolean,
Boolean, Boolean, int,

int, string_int)

IN/OUT

S/otA o 2

string

Display Command

Display Interface Off & &

Fare Recorder

Command

Fare Recorder Interface 0Of &=

Card Recorder

Command

Card Recorder Interface 0] H™
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3.2.4 DFD Level 3

3241 DFD
New
Card Data Tag
New
Card Data Tag
= — New
e I XI3H iRt Card Data Tag
J— o alzs —_—
- - - (=2)]
2
Refined / N
Data l‘ Calculate Cardegata Tag
— Controller
‘\ 1.3.1
New
i \\\ Card Data Tag
- - -
Tag }' o N
J New
’ Card Data Tag
New
Card Data Tag
Card Data
Display Command
Tag -
e — -y e ','J
New ol o< .
Card Data f o \ ;
] utput Trigger Balance i
D“ Controller }- ------------ Lack Display Command
Fare \\ 2.1.1 ,_f 2.1-3
~ -
a‘h__--" “'-,
P “~. Trigger
Tick

Card Recorder Command

F

ng
A
Seo,
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3.24.2 Process Specification

3.24.2.1 Process 1.3.1

Reference No.

131

Name Calculate Controller
Input Refined Data, Tag, Tick
Output Trigger

Process Description

Refined Data & 20} € Q3t T Z M AQ| Trigger £ L= 3tC}.

3.24.2.2 Process 1.3.2

Reference No.

132

Name 7223 (&4

Input Card Data, Trigger

Output Card Data

Process Description Trigger & 20t 7| 22382 ALt F A4tEl Card Data &
HUHCH

3.24.2.3 Process 1.3.3

Reference No. 133

Name 2gSEA

=Input Card Data, Trigger
Output Card Data

Process Description

Trigger £ o} ot&E St SKtst FEQ| A A=l Card Data £

HUHC}

3.24.24 Process 1.34

Reference No.

134

Name NS E= R PN SRR PSS (CEPN )
Input Card Data, Trigger
Output Card Data

Process Description

ot
o
Yl
>
re
N
[n
1o
fo
oy
mjo
)
>
ot

Trigger & O} X5t SXt

S| AAt=l Card Data 2 =M

M

E.
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3.2.4.2.5 Process 1.3.5
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Reference No.

135

Name HA-> K|S D) LHES A
Input Card Data, Trigger
Output Card Data

Process Description

Trigger & O} HA0M X|SHEZ 2Hsot

_l|:_| |:||x-| ALt

Q32 A 5 AME Card Data & =i

E.

3.24.2.6 Process 1.3.6

Reference No.

136

Name X|SHE->HA O AH(EK}
Input Card Data, Trigger
Output Card Data

Process Description

Trigger & 2Ot /X[SIEHOM HAZ 2HSTH
HAtst 5| H A=l Card Data £ HUHCE

3.24.2.7 Process 1.3.7

Reference No. 1.3.7

Name 71223 (5K}

Input Card Data, Trigger

Output Card Data

Process Description Trigger & 20t 7| 22382 ALt F AAHEl Card Data &
HUC}

3.24.2.8 Process 1.3.8

Reference No. 1.3.8

Name stSH|H e = (5HAH

Input Card Data, Trigger

Output Card Data

Process Description Trigger & 20t 2tSH|YH QS A Aot F AAtEl Card Data &
HUC}

AT2 Team
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3.24.2.9 Process 2.1.1

Reference No.

211

Name Output Contorller
Input Card Data, Fare, Tick
Output Trigger, Fair Recorder Command, Card Recorder Command

Process Description

A4tEl Card Data & 8O} 29k2 Display 0Of Trigger & &3t
Fair Recorder Command, Card Recorder Command & &5HA|

Control St}

3.24.2.10 Process 2.1.2
Reference No. 212
Name No-Tag
Input Enable
Output Display Command
Process Description E{17F LO{LIX| &2 MEO|M THAO| Display & ==st=
Command £ HUHLC}.

324211

Process 2.1.3

Reference No.

213

Name Balance Lack
Input Trigger
Output Display Command

Process Description

o] £Fok W =T Ef StYS Wil Display & E&3dt=

Command £ HUHLC}.

324212 Process 2.1.4
Reference No. 214
Name doTag
Input Trigger
Output Display Command
Process Description THoHo| S 23 WEFIEVL BT SIS Q| Display £ &&=
Command £ HUHLC}.
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3.24.3 State Transition Diagram
3.24.3.1 Calculate Controller

*Tr =8h5 , pTr = O|F k5, D1 = X|SESHA 0|74,
D2 = B -> X|SHE 0| LE D3 = X5t -> HA O]

gsHiges
(akxh)

Tick[Tag==1&&IN&&Tr]
[Trigger “B&(Sxh"

<
Nea
0l -
[ T|ck|Tag==l&8dN&8£D3|
g,,,x o [Trigger “X|8pE->8{A D|FAHEX
ed
,\-\(‘.&g@‘ \*SX Tick[Tag==1880Mf
(“‘c{ <" [Trigger

A X[ 0
HA->X| 51

N
(E3)

X|5H& 8HAt
oj L
(54

XSt ->HA
TR
(&%)

3.24.3.2 Output Controller

/Enable “No-Tag”

Tick[Tag&&Balance > Fare]
/Disable "No-Tag",

Tick[Tag==18&8&Balance<Fa Trigger “Tag”
/Disable "No-Tag",
Trigger "Balance Lack

g Tick
ick /Enable “No-Tag"
/Enable "Mo-Tag”

Balance

Lack

AT2 Team



Ver 2.2

3.2.5 Overall DFD

Dieplay

o nd — "
No-Tag mme il Dicalay
21.2 -

Dut put
Contro
ller
211

4y
) Refineds ™ "~
Refine Datad  Calsulste
Proces Controlle

r
A 174

A\
1 Trigger Balance

e
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Structured Analysis (Subway System)
4.1 System Context Diagram
4.1.1 Basic System Context Diagram

Display

Subway Sensor,

Subway Input g:b;way Fare Record Fare
siem
Sensor Control Recorder

Ca

r

q H@C‘o’,
q

Card
Recorder

41.2 Event List

Input / Output Event Description
Subway Sensor Input EiO= wEZIES| HEHE Hh=Ct
Display AR ZOH, FHOH/A|ZHS FEBLY
Fare Record Ct7|10] =H 4X 7|88

7|2 it
Card Record WEJIEY MME HEE 7| ESHC].

4.2 Data Flow Diagram
421 DFD Level 0
4211 DFD

AT2 Team



Subway Sensor

(HcH=)

Subway Sensor Input ,\99\91
{ ol
Subway Sensor (A2 )
(Zh

Subway Senspr Input
Zht)

Ver 2.2

Display

Subway
CILVEVEETUEL TN Sybway Sensor Inipiy SyStem Fare Record Fare
(&13) (3 Control Recorder

nput 1]

Subway S€nsqg

(I Csy
Subway Sensor fd&
(&3) Subway.Sensor Input Tick ﬂco’_
(SHRNALB ST ) q
Subway S Digital Card
ubow ensor
(SChE o o2 ) Clock Recorder
4.2.1.2 Process Specification
42121 Process 0
Reference No. 0
Name Subway System Control
Input Subway Sensor Input(ZACH A A ~SCHE A2 2tE )
Output Display, Fare Record, Card Record, Tick
Process Description Subway Sensor Z 2 E| 202 G|O|E{E &3l Display o
Z =5l 1, Fare Record, Card Record Off 7|&$tC}.

4.2.1.3 Data Dictionary

Data Name Description Format/Type

Subway Sensor EjlO= nmEJIES MHE txt

Input

Display A&, THH/AIZH = 28, T, A2t (int,
int, int)

Fare Record Ciaty|o] +& ZAR| 7|2 Azt &=t S/5HK
AR FH, EE Ty
"FE (int, string, string,
int, string_int)

Card Record DEICO| HTY HE J|E A|Zh MEATH &/5HAL,
T, B HH7| d2
(int, string, string, int,
string_int)

AT2 Team
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422 DFD Level 1
4221 DFD

Tag

Refine New
& Card Data

Calculate

Control

4.2.2.2 Process Specification

42221 Process1

Reference No. 1

Name Refine & Calculate Control
Input Subway Sensor Input, Tick
Output Card Data,

Process Description | Subway Sensor Off WE7tE7} Tag 7t &|™ Sensor Z8EH S0
JlE7|22 53 238 LUkt = Card Data Off HASHCL

4.2.2.2.2 Process 2

Reference No. 2

Name Output Control

Input Card Data

Output Display, Fare Record, Card Record

Process Description | Card Data & £} Display 0 =& 3511 Fare Record, Card
Record 0f 7|EstCt.

AT2 Team
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4.2.2.3 Data Dictionary

Data Name Description Format/Type
Card Data RHOHO| ZAEl METIE HEHLY Azt MESTH S/81%,
RHOH Eb Chdby| M

(int, string, string, int,

string_int)
Tag DEFIET} Tag HEIQIX| 20l int
Fare Refine & Calculate Control Of A{ int

Aute agol Y4

4.2.3 DFD Level 2
4231 DFD

'_!1] Sensor
Interface
(ZdeF)
1.1 Tag

Subway Sensor Input Subway
7| Sensor INIOUT
ensor D

Interface
(e
1.2

Subway Sensor Input —_
Al S Card Data

Tag

) New
Refine Calculate Card Data
Process Control —_
1.6 1.7 Fare

Subway
Sensor
Subway Sensor Inp Interface
=H) (&)
1.3

Subway
Sensor
Interface
(ME)
1.4

Subway Sensor Input !
e Tick

Subway

Sensor

Interface

(SHzoAE2T)

ubway Sensor Input 1.5
(SHEAARHZH)

Display
Interface
2.2

Display

Tag

- Fare
Card Data Qutput Recorder Fare Record

Control Interface
2.1 2.3

Card
Recorder
Interface

Card Record

2.4
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4.2.3.2 Process Specification

42321 Process 1.1

Reference No.

11

Name Subway Sensor Interface(Z1CH 1)
Input Subway Sensor Input(Z1CH &)
Output Card Data, Tag

Process Description

Subway Sensor(ZACHY )0 WEFLET} Tag 7} & H
Sensor Z2EH E0{2 FIE7|28 E9|| Card Data 2 Tag &
HLjZ=C

423.2.2 Process 1.2

Reference No.

1.2

Name Subway Sensor Interface(Z )
Input Subway Sensor Input(Z &)
Output Card Data, Tag

Process Description

Subway Sensor(Z &0 W &7t=7} Tag 7t &|H Sensor 2FH
£0{2 FtE7|22 Sd| Card Data & Tag & EL{FLC|

4.2.3.2.3 Process 1.3

Reference No.

13

Name Subway Sensor Interface(4l &)
Input Subway Sensor Input(4 &)
Output Card Data, Tag

Process Description

Subway Sensor( )0 mEFt=7t Tag 7} E[H Sensor 25 E
£0{2 7lE7|28 E¢| Card Data @} Tag & HL{FELF.

42324 Process 1.4

Reference No.

14

Name Subway Sensor Interface(2t )
Input Subway Sensor Input(gfd
Output Card Data, Tag

Process Description

Subway Sensor(g )0l WEFE7} Tag 7} =M Sensor 2 £ E
E0{2 7IE7|28 S3l Card Data o Tag & EL{=Ct

AT2 Team
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4.2.3.2.5 Process 1.5

Reference No. 15

Name Subway Sensor Interface(SCH 2 YAtE2tS H)
Input Subway Sensor Input(SLH 2 I ALE 55 2)
Output Card Data, Tag

Process Description

EIIET} Tag 7 ™
ard Data 2 Tag &

Subway Sensor( = 2S
Sensor ZFE 0|2 FIEJ|E2 &l

HLZEC

ofn
=
HO
19
>
40
fot
kl
rio
2
N E

4.2.3.2.6 Process 1.6

Reference No.

16

Name Refine Process
Input Card Data, Tag, Sensor ID, IN/OUT
Output Refined Data

Process Description

Card Data 2} Tag, Sensor ID, IN/OUT {2 & Sl 23 A4t
St=0 ZRst ME0E &2 Refined Data 2 HHCH

o

423.27 Process 1.7

Reference No.

1.7

Name Calculate Control
Input Refined Data, Sensor ID, Tick
Output Card Data, Tag

Process Description

Refined Data & 0| &3l EfOEl WEFIES 32 ALY
Card Data Of M&StD Tag 2f 24 EGHCE

4.2.3.2.8 Process 2.1

Reference No.

21

Name Output Control
Input Card Data, Tag, Fare, Tick
Output Display Command, Fare Recorder Command, Card Recorder

Command

Process Description

=0{2 Card Data 2} Tag, Fare & S| Display & ZtZt9]

Recorder Command & 2tA Control St}

AT2 Team




4.2.3.2.9 Process 2.2

Ver 2

2

Reference No.

2.2

Name Display Interface

Input Display Command

Output Display

Process Description Command £ Display £ Al&istC}.
4.2.3.2.10 Process 2.3

Reference No. 23

Name Fare Recorder Interface

Input Fare Recorder Command

Output Fare Record

Process Description Command £ Fare Record £ 7|Z 3t}
423211 Process 2.4

Reference No. 24

Name Card Recorder Interface
Input Card Recorder Command
Output Card Record

Process Description

Command 2 Card Record & 7|&3%tLC}.

4.2.3.3 Data Dictionary

(string, Boolean,
Boolean, Boolean,
Boolean, Boolean, int,
int, int)

Data Name Description Format/Type

Tag WEFLETL Tag AEfQIX| =0l int

Refined Data AM=ds ALSH?| s EHE S/5H ], 250 &,

Data O|ets 0l 2,

INKS] =Kol PN R SRl
H2->X|5HE D)7,
X|otE->HA OPFgd,
THoH, O Ef AlZ,
O CHt7| &

AT2 Team
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IN/OUT

S/otA o 2

string

Sensor ID

E\ Sl MIA EHTo] 1R ID

int

Display Command

Display Interface Of &

Fare Recorder

Command

Fare Recorder Interface 0Of &=

Card Recorder

Command

Card Recorder Interface 0 ¥ 3

424 DFD Level 3

4241 DFD
¢"'--";"-h,‘ . el
N 1™
Refined / \
Data ,r' Calculate Trigger
— Controller
% 1.7.1
‘\
_1 .
Tag 7’& T
ch;.r
Card Data

AT2 Team
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Card Data Tag
New

Card Data Tag
New

Card Data Tag
New

Card Data Tag
New

Card Data Tag
New

Card Data Tag
New

Card Data Tag
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@ Display Command
\e.-" 7
eo?'tq‘ -

— e
PR
Tag 8
New ,d""'"‘*-u‘.:.-"
Card Data i o S . —
8] conuttr%“ter P TTeRe Lack Display Gommand
Fare \ 2141 7 213
LY L l'\d ;
~.§{-‘-I-l-—‘.‘“\\ o‘“(ﬁ.‘;a’//{?
i - Trigoer wlf/
; i
Tick ~

T Card Recorder Command}

4.24.2 Process Specification

42421 Process 1.7.1

Reference No.

171

Name Calculate Controller
Input Refined Data, Tag, Tick
Output Trigger

Process Description

Refined Data & 20} EQ3t T Z M AQ| Trigger & 2= 3tC}.

42422 Process 1.7.2

Reference No.

1.7.2

Name 7122=(E*Xh

Input Card Data, Trigger

Output Card Data

Process Description Trigger & 20t 7| 22382 ALt F A4tEl Card Data &
HUHCH

42423 Process 1.7.3

Reference No.

1.7.3

Name

2SS

AT2 Team
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Input

Card Data, Trigger

Output

Card Data

Process Description

Trigger & 20} &S st SX1¢t FEE9| AAtEl Card Data £

HUHC}

42424 Process 1.74

Reference No.

1.74

Name XIS Stxp O LS A
Input Card Data, Trigger
Output Card Data

Process Description

ot
o
oA
£
re
N
[N
1o
fo
oy
mjo
)
E
ot

Trigger & O} X[5}E SXt

T AAt=l Card Data & H'H

M

E.

4.2.4.2.5Process 1.7.5

Reference No.

1.7.5

Name H A->X[5HE O] LHS A
Input Card Data, Trigger
Output Card Data

Process Description

Trigger & &0} HAOM X[SHEZ 2hsot 7 O/84et 7HE9)

23 Aet 5| AAE Card Data £ RCt

42426 Process 1.7.6

Reference No.

1.7.6

Name XISt ->HA O LAHSA
Input Card Data, Trigger
Output Card Data

Process Description

Trigger & O} X[SEOM HAZ =5t F O/t 255

HAtst 5| H A=l Card Data £ HUHCE

42427 Process 1.7.7

Reference No.

1.7.7

Name 7|28 a(SHH

Input Card Data, Trigger

Output Card Data

Process Description Trigger £ 20t 7| 2232 ALt F A4tz Card Data £
HUCH
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42428 Process 1.7.8

Reference No.

1.7.8

Name sh&H| 3 2 F(5HA)

Input Card Data, Trigger

Output Card Data

Process Description | Trigger £ B0t 2tsH|g a2 AlAtet F ALtz Card Data £
HHCE

42429 Process 2.1.1

Reference No.

211

Name Output Contorller
Input Card Data, Tick
Output Trigger, Fair Recorder Command, Card Recorder Command

Process Description

H4LtEl Card Data £ ot Y9+ Display Off Trigger & &35t
Fair Recorder Command, Card Recorder Command & 5|

Control $tC}.

424210 Process 2.1.2
Reference No. 212
Name No-Tag
Input Enable
Output Display Command
Process Description Ef17F LO{LIX| &2 MEO|M HAO| Display & ==st=
Command £ HUHLC}.

424211

Process 2.1.3

Reference No.

213

Name Balance Lack
Input Trigger
Output Display Command

Process Description

ool £Fok W =T Ef SHYS Wil Display & E&3t=

Command £ HUHLC}.
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424212 Process 2.14

Reference No. 214

Name Tag

Input Trigger

Output Display Command

Process Description | XtQH0| =823t WEIIETF Ej SIS Q| Display & ==}

Command £ HUHLC}.

rr

4.24.3 State Transition Diagram
42431 Calculate Controller

“Tr =gt , pTr = 0| &, D1 = X|op=StA 0784,
D2 = A -> X|St&E O] 4L D3 = X|SHE -> B2 O]" M

Tick[Tag==1&&IN&&Tr]

1
/Trigger "E&(S5 X" TaspT]

SHA

rigger "7

ick[Tag==1&&O0OU
Ho

Tick
o>
&P
N
K Tick[Tag==1&&IN&&D3]
,bg”/’ N /Trigger “X|SIHE->HA O|FLHSA
,\\C{-,an‘ o Tick[Tag==1&&INR&D2]
% Q& /Trigger Tick
o "HA->X|SHE o) F A

XSt ->HA
TETY
&1

HA-> X651
njza
(&)

XI5t stA
O] =M
(&x)

AT2 Team




Ver 2.2

4.2.4.3.2 Output Controller

/Enable “MNo-Tag”

Tick[Tag&&Balance >Fare]
/Disable “No-Tag",

Tick[Tag==18&8&Balance <Fz Trigger “Tag”
/Disable “No-Tag",
Trigger “Balance Lack

’ Tick
ick /Enable “No-Tag"
/Enable “Mo-Tag”

Balance

Lack

4.2.5 Overall DFD

Digplay

Refing
Proces

AT2 Team
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5 Structured Analysis (Adjust System)
51 System Context Diagram
5.1.1 Basic Context Diagram

Display

List Receiver
List Input Adjust Bus
Receiver Control Company

Company

5.1.2 Event List

Input / Output Event Description

List Receiver Input CHYY|o| &8 AX7|§2 2eCt
Display Gitot 3US 2L EO| =30
Bus Send HADIALO]| HitgdS S0t
Subway Send XSt z|AL0| HAtmdS ©Sotot

5.2 Data Flow Diagram
5.2.1 DFD Level O
52.11 DFD
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List

List Receiver

Input

Receiver

Ver 2.2

Display

Control

Digital
Clock

5.2.1.2 Process Specification

5.2.1.2.1 Process 0

Company

Company

Reference No.

0

Name Adjust Control
Input List Receiver Input
Output Display, Bus Send, Subway Send

Process Description

List Receiver 25 E HI0L2 O|O|E{E E3|| Display 0 &&st1,

et 2 E HADIAN| X[SHE R A0 2 EHEL

5.2.1.3 Data Dictionary

Data Name Description Format/Type

List Receiver Input oladbte ol Qa2 =2 txt

Display ot 5 ZAaA (int)

Bus Send M2 SlA 2 EUWX|= EA4ZD AlZh WS gLt
= (int, string, int)

Subway Send R|ota SIALR BURIES FAZT | A2, DELE, Ho
= (int, string, int)

5.2.2 DFD Level 1
5221 DFD

AT2 Team
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Input
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Sorted List

Sort Data

Process
1

Adjusting

Control
2

5.2.2.2 Process Specification

5.2.2.2.1 Process 1

Reference No.

1

Name Sort Process
Input List Receiver Input
Output Sorted List Data

Process Description

List Receiver 2EEH B0l H|O|HE H™=ZEA|7 Sorted List
Data | WENZ LHEHC}

5.2.2.2.2 Process 2

Reference No.

2

Name Adjusting Control
Input Sorted List Data, Tick
Output Display, Bus Send, Subway Send

Process Description

Sorted List Data & E3f| Display Of &3l HAS|ALR}

XS E | A0 S THTt.

5.2.2.3 Data Dictionary

Data Name Description Format/Type
Sorted List Data oladbte ol QA2 ES MH txt
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5.2.3 DEFD Level 2
5.23.1 DFD

List Receiver List Sorted List

|nDUt Sensor List Data Eortlng Data
Interface e

1.1 L

Display
Interface
2.2

Display

Sorted List Main Bus

Data Bus Send Command Company Bus Send
Control Interface

S
2.1 Yby, 2.3
q) se

Subway
Company
Interface

Tick 2.4

Subway Send

5.2.3.2 Process Specification

5.2.3.2.1 Process 1.1

Reference No. 11

Name List Sensor Interface

Input List Receiver Input

Output List Data

Process Description List Receiver Input & Eoff &2 2t2t9| List & oA List Data £
Lj 5 eH .

5.2.3.2.2 Process 1.2

Reference No. 1.2

Name Sorting Process
Input List Data
Output Sorted List Data
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Process Description

List Data & ©S THE7| Y2& 0[8a Y&ot0] YE =& Data &

L&

5.2.3.2.3 Process 2.1

Reference No. 21

Name Main Control

Input Sorted List Data, Tick

Output Display Command, Bus Send Command, Subway Send Command

Process Description

=02 List Data & E3d| Display 8 ZtZt9| Send Command &

etatA| Control SHC}.

5.2.3.2.4 Process 2.2

Reference No.

2.2

Name Display Interface
Input Display Command
Output Display

Process Description

Command £ Display £ A 2Hi$tC}.

5.2.3.2.5 Process 2.3

Reference No.

2.3

Name Bus Company Interface
Input Bus Send Command
Output Bus Send

Process Description

Command 2 Bus Send £ AlglSICt

5.2.3.2.6 Process 2.4

Reference No.

24

Name Subway Company Interface
Input Subway Send Command
Output Subway Send

Process Description

Command £ Subway Send £ Al&istC}.
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5.2.3.3 Data Dictionary

Data Name

Description Format/Type

List Data

CHY7|ZREH @2 o2 2HEES | txt

£t Data

Display Command

Display Interface Of & & -

Bus Send Command

Bus Company Interface Off H# -

Subway Send

Command

Subway Compnay Interface 0| &= -

5.24 DFD Level 3
5.241 DFD

Sorted List
Data I

-
L

Controller ‘il )
2.1.1 /

5.2.4.2 Process Specification

5.24.2.1 Process 2.1.1

Reference No. 211

Name Controller

Input Sorted List Data, Tick
Output Trigger

Process Description

Sorted List Data & B0t ot TZ M AQ| Trigger & 2z 3t}

5.24.2.2 Process 2.1.2

Reference No. 212

Name Adjust

Input Trigger

Output Display Command, Bus Send Command, Subway Send Command

Process Description

Trigger & oW YEE ListS Sof Jit=

Z1tE Display, HH{ASIAL X[SHE|IAY =5

OtAl =0 gitE

A H&etot
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5.24.3 State Transition Diagram

Tick[180] / Trigger “Adjust”

Tick
5.2.5 Overall DFD
-
List Recelyer o Sorted List f’ Contr % )
List Input | Seneor == Date oller  ke----- s
Recelver Ha 12 s, 211 JTriage -
. (N ',
-
Tick

AT2 Team
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Adjust

Dizplay

Digplay Dlsplay
Imerface
22

Bue
Compeny

Intert;
i Company

Subway
Company
Interface

2.4

Subway
Company



