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1.3 8o] A2

HW: Hardware

PTS: Public Transportation System

SW: Software
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3. Structured Analysis
3.1 System Context Diagram

3.1.1 Basic System Context Diagram
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3.1.2 Event List

Input/Output Event | Description

Sensor Input 7t g3 ]9 o, 7jto AHE HEE=E=Z

Accumulated Output | A FIEARA Y E A A|AE10 2 M| &},

LED Monitor2 o® 3tdg BojZ 2 vl oigt B3 A
&

Card Output 50| HILtA A9 S HPE JE JuE CHA] FEEo] FolEL

Light

3.2 Data Flow Diagram
3.2.1 DFD level 0
3.2.1.1 DFD

Accumulated

Sensor input

Tick

3.2.1.2 Process Specification

3.2.1.2.1 Process 0

Reference No. 0

Name Bus / Subway Terminal Control

Input Sensor Input , Tick

Output Accumulated Output, Light, Card Output

o7 AA”OA A a3t Bioli FtEPHel AMPEE
Process Description | YrojA] &40jEQ}t HAF LED Monitorstd &3t J&E5 71t
o] FEE 4A| 44l siEY.
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Input/Output Event

Description

Format/Type

Sensor Input

JlEst Bl H9e o, 7tEo] ARE 7

EEd2 FEHEY.

Ture/False,Interrupt

Accumulated Output

AdE Stegus AN Nidoz A

siEct

Stirng, double

Light

LED Monitor2 ojd 3WHS HAgZE Z

A7t it Y32 FEHE-

True/False,Interrupt

Card Output

g3l FaUA & 5 A i g

chA] 7hEo] gojZEch

=
=

String, double

3.2.2 DFD Level 1
3.2.2.1 DFD

Sensor input

Cd

Accumulated

Card Data

3.2.2.2 Process Specification

3.2.2.2.1 Process 1

output

ight Command

Reference No.

1

Name Sensor Interface

Input Sensor Input

Output Card Data , Sensor input signal

Process Description 7tE7t g2 H Y-S o 7Y E el HAEEZ AF &t

10
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Process 2

Reference No.

2

Name Main Control
Input Card Data, tick
Output Accumulated Output, Light, Card Output

Process Description

2E g0 et JEE A3 Ae WVEE0|L,

AZYE go[gl & wrotA J4t A|AHIO= FAHS
LED Monitorol&= o|d 3tH-Z &2 &Ko Ojst
= N2 34 9 JEE BY&Eg.

clolg] A%
st BH.,
3. 7=

3.2.2.3 Data Dictionary

Data Name Description

tEdolg = AIRF, ©@27], In/Out, FrHo]| tfjgt Jug Ztu
Card Data oIt

AR .

Sensor input

3.2.3 DFD level 2
3.2.3.1 DFD

Card Data

3.2.3.2 Process Specification

Accumulated
output

3.2.3.2.1 Process 2.1
Reference No. 2.1
Name Calculator
Input Card Data, Tick
Output Calculated Card Data, Time data

Process Description

7tE FHot AZEE ol &SiA a3 HE

g2ol 37t A0 M2e JUS oo PolEct

1
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3.2.3.2.2 Process 2.2

Reference No. 2.2

Name Calculated Data Control

Input Calculated Card Data, Time Data, Light command
Output Accumulated Output, Card Output

A 9 g AAAAE0E wFn Az Ad JtERR
7teg HY|£c}t. £ LED Monitor stHo| AHVE FHsI:
Bz,

3.2.2.3 Data Dictionary

Process Description

Jpu muj
uj

A5

Data Name Description
g9l Azt @E7], In/Out, Lo Ojgt 7IEZEIT M2 A
gl Ywg ojojgict.

Calculated Card Data

3.2.4 DFD level 3
3.2.4.1 DFD for Calculator2.1

Card Data

trigge,rf" i
-,
'

Unsettled Check Result

Card Data

v

Card Data,
Unsettled Check
Result,
\ Transfer Check
! Result
]
1

L
trigge r\\\

Card Data, Card Data, Card Data

Calculated
A Zr;ns;er (T:f;"S;ef Fare, Card Data,
tick | ec ec Balance
Balance
i Result, Result, Check
| ec Check
I Unsettled Unsettled Result Result
Check Check ssd
Result Result

12
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3.2.4.2 DFD for Calculated Data Control 2.2

Accumulated Card Data

ccumulated
Card Data

Storage

Accumulated Card Data

2 >,
tick ™ "
.k Accumulated Card Data

_______ Card Date

_________________ Card Data update Command
< Laleulated Carg pas _—
% (‘/'Zf”;\‘ .
Time Display Command -
Display © Command -

Display X Command ’-

Calculated Card Data
Balance Check Result

N
Calculated ™

Card Data

trigger

3.2.4.3 Process Specification

3.2.4.3.1 Process 2.1.1

Reference No. 2.1.1

Name In/Out Check Controller
Input Card Data

Output Card Data, Trigger

Card Datag olA U} Alg WAY A|5PE0] INStaL Q=X
OUTS 3t QLA WUSIA 9HoF ING 3k 9lchdl Unsettled
CheckZ o2 HUZX1 OUTS 5t Yot OUT ProcessZ oz
HUyEH.

Process Description

13
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Process 2.1.2

Reference No.

2.1.2

Name Unsettled Check
Input Card Data, Trigger
Output Card Data, Unsetteled Check Result

Process Description

In¥ AEJO] Calculated Card DataZ ulolx] Er2x}7} u]QAt
Q38 7Zt3 QA THoiA dolgE 44 o3 o® folH

= d9AES

3.2.433

Process 2.1.3

Reference No. 2.1.3

Name Out Process

Input Card Data, Trigger
Output Card Data

Process Description

OutQl AtEje] Card DataES 4WolA] Transfer Check® Card
Datag @AES.

3.2.434

Process 2.1.4

Reference No.

2.1.4

Name Transfer Check
Input Card Data, Time Data, Unsettled Check Result

Card Data, Time Data, Unsettled Check Result, Transfer
Output

Check Result

Process Description

In € T+ Calculated Card Datao]] Y+
A ZIES A3 YRS O SolUde= ARG
gh3o] 7R E71s8X1E TaeliE.
Out & W= A5 gl A Ao &35 3
3iA F71e 0] oJ29A ARLAE FalET.

Time DataS ©o]83]
CLINEEREE W

iu)

3.2.43.5

Process 2.1.5

Reference No.

2.1.5

Name Fare Calculator
1 ; Card Data, Time Data, Unsettled Check Result, Transfer
npu
P Check Result
Card Data, Time Data, Transfer Check Result, Unsettled
Output

Check Result, Fare

Process Description

oefj7tx] ¥7 =42 Calculated Card Data®t Time DataS o]
S3I4 HA/AISHE gaR oI oAt Al F71932 ANSIEL,

14
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Process 2.1.6

Reference No.

2.1.6

Name Balance Check
I ¢ Card Data, Time Data, Transfer Check Result, Unsettled
npu
P Check Result, Fare
Output Card Data, Time Data, Balance Check Result

Calculated Card Data%o] E0j9= QF AW} 71=9] XAy
Process Description £ v|udfA] ZXtdo] WO Trueqt AOW False S EAE
c}.
3.2.4.3.7 Process 2.1.7

Reference No.

2.1.7

Name Minus Fare
Input Card Data, Time Data, Balance Check Result
Output Calculated Card Data, Time Data, Balance Check Result

Process Description

Calculated Card Data &0f TrueAH7} Soj9¢yo™ ZIAHoA] Q

22 WET False glo] SoI90W RIS MR gt

3.2.4.3.8 Process 2.2.1

Reference No.

2.2.1

Name Calculated Data Controller
Input Calculated Card Data, Time Data, Balance Check Result
Output Calculated Card Data, Time Data, Trigger, Enable, Disable

AN 7t guel APE 1aly moAsldits sielstol

Process Description | +AARJHE XASHAHY LAPHEE W11 LED Monitor 3}HO
lequg 59otn sheo] Yug YoolE 3t
3.2.4.3.9 Process 2.2.2
Reference No. 2.2.2
Name Calculated Card Data Save
Input Calculated Card Data, Trigger
Output Calculated Card Data
TASAATIL trued W ANH Jl= ARE LAt
Process Description _
accumulated card data storageo] X#&}stct.

15



Ver. DS-2014SE-PTS-SRS-4.0

3.2.4.3.10 Process 2.2.3

Reference No.

2.2.3

Name Accumulated Card Data Send
Input Calculated Card Data, Trigger
Output Accumulated Card Data

Process Description

A AlZEo] ZgAtAIRIo] = el slor Aol KSR A

A}siE accumulated card data storage®] H|o|ElS 71X A2
accumulated dataS HWic}.

3.2.4.3.11 Process 2.2.4

Reference No.

2.2.4

Name Card Data Update
Input Calculated Card Data, Trigger
Output Card Data Update Command

Process Description

Aol 8o} trued o AXE FtE FuE woreh 7tEo] 7
2 QuolE st Py B,

3.2.4.3.12 Process 2.2.5

Reference No.

2.2.5

Name Time Display
Input Time Data, Enable, Disable
Output Light Command
Process Description A A7t AEE grofx] LED Monitoro] A|7HS A& &8st}
3.2.4.3.13 Process 2.2.6
Reference No. 2.2.6
Name Display O
Input Calculated Card Data, Trigger
Output Display O Command
TtASQI| 7L trued o AME Jt=E HEE JHK|aL LED
Process Description . L N
Monitord]] 7[& JHE E3Y £ J=eF ASE BT
3.2.4.3.14 Process 2.2.7
Reference No. 2.2.7
Name DisplayX
Input Trigger, Calculated Card Data
Output Display X Command
TAASIA BT} falsed © T30l 7Hsstx] ¥eo=z LED

Process Description

Monitorof] X#7} == 2 Xls& wulich

16
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3.2.4.4 State Transition Diagram for In/Out Check Controller2.1.1

Tick[in && sensor]
/trigger "Unsetteled Check”

Tick[out && sensor]
/trigger "Out Process”

3.2.4.5 State Transition Diagram for Calculated Data Controller2.2.1

Tick[BalanceCheck=True &&
Current Time != 3]

/Disable "Time Display”,
Trigger "Accumulated Card
Data Save”

Trigger “Card Data Updae,
Trigger “Card Info Dis

ick[Current Time

Data Send”

221

== 3]
. /Disable "Time
TICk bl D!splay",
[znadle Tiigger Tick
Dilsrgizy" “Accumulated Card /Enable

"Time
Display”

/Enable “Time Display”

Tick[BalanceCheck=False]
/Disable “Time Display”,
Trigger "DisplayX”

Tick
/Enable
“Tirne

Display”

17
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3.3 System Context Diagram - Account System

3.3.1 Basic System Context Diagram

3.3.2 Event List

Input/Output Event | Description
Accumulated Input | 513 FOF T@o7|o] =X ZJW

Account Trigger e MASHENE ASE Wt
Account Data Accumulated DataS o] &35} AT AHo|c}.
LED Trigger R4 e B0l YRIACHE AL WolFA st AUsolck.

Aol gzsgoy wad Alsd Ul cohAl e AR

Finish Signal
® 2t Yus wd,

3.3.3 DFD level 0
3.3.3.1 DFD

18
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3.3.3.2 Process Specification

3.3.3.2.1 Process 0

Reference No. 0

Name Account System

Input Accumulated Data , Account Trigger, Account Date
Output Account Data, Finish Signal, LED Trigger

HQA A7) A A”oth. b AlAstets Al S oA

7H R FEE 23 RsPEu WA 9o FA F
AR NsE BUFa Aol 4R EH thr] FJArS shate=

£ EUF3 LED Monitoro] At ZAugE &sfi&ct. O
gntge YA Just olRAl MRl AL SiRL 2 HA
st iAol 232 wElslED

Process Description

3.3.3.2.2 Data Dictionary

Input/Output Event | Description Format/Type

A= J5H FAo] 2U folgr
Accumulated Data F=7h S 3ol 2 dlelE Stirng, double
FJA7] A|A”lo 2 FolRLt

A& JHE 7k Account SystemS
Account Data o 953 x__]— Y = Stirng, double
731 YAk =t Dataold.

gatol gy & Zp Yo Fito] A
Finish Signal oz oy oA AFE AlA 5} | True/False, Interrupt
Aste BEE HUYEH.

LED Monitoro] Jito] ¢&tg ¥ JES &

LED Trigger True/False, Interrupt
88 H5lEE CommandS HUZ&C} / P

3.3.4 DFD level 1
3.3.4.1 DFD

Account Data

Accumulated LED Trigger

Account Data

Finish signal

19
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3.3.4.2 Process Specification

3.3.4.2.1

Process 1

Reference No.

1

Name Get Trigger
Input Account Trigger , Accumulated Data
Output Accumulated Data

Process Description

HAHS  Al&stats  Trigger7b £0]2%W  Main  Controllo]

Accumulated Datag ¥oet= A3 E &£}

3.3.4.2.2

Process 2

Reference No. 2

Name Main Control

Input Accumulated Data

Output Account Data, LED Trigger, Finish Signal

Process Description

o~

Accumulated Datag WotA 1 »A JBE 7t1 JiHg A|F
st AJARE SlA 2 AEE Account Datag ¥ F 1 &AM
292 ZF ¥A, XS A =2 ¥U&Ed. 12ar LED
Monitoro] 7g4to] tasitt= Alsel zF 7| oA 3BZ
AlArstal= Final Signal2 EU&Ch

3.3.5 DFD level 2
3.3.5.1 DFD

Accumulated
Data

p 4

Accountdata

A 4

Account Data
LED Trigger

Account Data

4

Finish signal
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3.3.5.2 Process Specification

3.3.5.2.1 Process 2.1
Reference No. 2.1
Name Account
Input Accumulated Data
Output Account Data

Process Description

Accumulated Datag otA AiHAo] Sl JHE ALbSHA
=

AR 5|4 Account Dataz THSo]&cl.

3.3.45.2

Process 2.2

Reference No.

2.2

Name Account Data Save
Input Account Data
Output Account Data, Account Data Save Trigger

Process Description

Account DataS wWrotx] 1 AW E AAs5tHA dt= Triggers
BURA 3 AEE GAEHE LEoA AN A5 sllw

ok

3.3.4.5.3 Process 2.3

Reference No.

2.3

Name Account Data Display
Input Account Data
Output Account Data, LED Trigger

Process Description

Account DataS urolA] 1712 LED Monitord] TriggerS 3
Al LED Monitor9] g4t A5 E4s5HA si&EH.

3.3.4.5.4 Process 2.4

Reference No.

2.4

Name Bus / Metro Send
Input Account Data
Output Account Data

Process Description

2.10]4 ZAito] &2% Account DataS wopx #H7|A AAtH
Bus®| S H Metrod] 382 Z1Zt9| Atz A|F3f&EH.

3.3.4.5.5 Process 2.5

Reference No.

2.5

Name Finish Signal Send
Input Account Success Signal
Output Finish Signal

Process Description

T}

L -

230] ohA] AlF

2.1014 ato] F=7t HH I A&
W]z Gato] gaEYcts UEE

5tA siES-

£ dlo}A] Bus / Metro
Wk ESPS

21
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Card Data

nsettled Check Result
Sensor input

Card Data

tick

Card Data,

Unsettled Check

Result,
Transfer Check
Result

Card Data,
Fare

Balance
Check
Result

Card Data,
Balance [Check Result

22



