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IDE : Visual Studio C++
Compiler : GCC

Definition, acronyms, and abbreviations

SW : Software

HW : Hardware

PTS : Public Transportation System
CID : Card ID

CR : Card Reader (¥ GCH2H7))
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3 Structured Analysis
3.1  Public Transportation System
3.1.1 System Context Diagram

3.1.1.1 Basic System Context Diagram

Card

PTS I
M

Control

[ Sensor

|

Card Reader

Digital Clock

3.1.1.2 The System Context Diagram
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Sensor

Company

PTS

J

Card

|

Control

Digital Clock

Monitor

]

Card Reader

[

3.1.2 Event List

Input / Output Event Description

Card info input CardQ| informationE PTS A|AHIOCZ
AL

adjust stat Company2 £ E 0Of 320t HAto] 2t
ZE|UJ=X[0f CHet §EE ZOr=2Lt.
Lol =X HUAS EF PTS Al
B2 SEEX @=Cf

Update PTS A|AHIOIM HE|E HEE FIE0)
updated|{ =L}

Display PTS  A|AHIOIA  HN2|E N2
Monitor0j| Displaydsf|Z=LCt.

Recording 2 g HET0 MelE SEE 7|Eet
Ct.

3.1.3 Data Flow Diagram

3.1.3.1 DFD level O

3.1.3.1.1 DFD

Team 3
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Sensor

Company

~ Card info

PTS

Control Monitor

|

oy

Card Reader

_—

Digital Clock

3.1.3.1.2 Process Specification

3.13.13

313121 ProcessO
Reference No. 0
Name Public Transportation System Control
Input Card info input, adjust stat, Digital Clock
Output Update, Display, Recording
Process CompanyZ£E| adjust stat gt= 7t T, At
Description O] QZ =l AME|O|H ZEtSHC}.
Card Reader Sensor2HE EjI1L|0{X|= CardQ
InformationS BIOIQ} ZF=9| AMEfO| [HE AHAtS
2 7142 =d5e, ZHSiEL ZHT 2=
Monitor0f| =&g{z=1, 2t Card Reader0f X Ztst
Ct. EESH HFE 7HEQ| Information2 updatedf=
ct.
Data Dictionary
Data Name | Explanation Format
CID Card Identity: 7tE 1 QH int
CRID Card Reader Identity: & EHZ | Int
7] 18T
Update Card0f Al HE Xt Eb Chaby|
S/5HAE B A2,
ehSEl
Display Monitor0j| 3%t M& ST Az, AF 2,
zhy

Team 3 12
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Recording | & CtHZ7|0] 7|52 ZX = | 26 =9
oH
oH
adjust stat | HAtO| E[YUE=X| OtE|[Y=X| | bool
of Cigt E&
3.1.3.2 DFD Level 1
3.1.3.2.1 DFD
Card

CID, CRID
Sensor

Info

load Card Info

Adjust stat

3.1.3.2.2 Process Specification

3.1.3.221 Process 1

Reference No. 1

Name Card Info Load

Input CID, CRID

Output Card Info

Process CIDE indexingd}t0o] ol& Cardo| Zholi, L Chab

Description 7|, /5HAL B AlZh SHESUE] HEE =220
3.1.3.2.2.2 Process 2

Reference No. 2

Name PTS Control

Input Card Info, adjust stat, Digital Clock

Output Update, Display, Recording

Process Card info& E XM &/5HAF 715 4L, 712 S

Description 5Pt ZANE o 7, 2 242 V|2 L Y

C}.
Team 3 13
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3.1.3.2.3 Data Dictionary

Data Name | Explanation Format
Card Info Xioh, Ek& EH2ET| &/8HKL | Int,  String_int,  bool,
Ef A|Zt SHEAMER string, bool

3.1.3.3 DFD level 2

3.1.33.1 DFD

Card Info
———

Signal CID, CRID

Sensor

Display
interface

L]
Card Info

Payment
Control

Interface
2.3

record

Card Reader
recording
Interface

24

Digital Reader
Clock

3.1.3.3.2 Process Specification

3.1.33.21 Process 1.1

Reference No. 11

Name Card Reading Interface

Input Signal

Output CID, CRID

Process 7IEE TagME W MEFEl= M2E, AFEHZL 6f
Description Meh = A= US HFO ELfECL

3.1.3.3.2.2 Process 1.2

Reference No. 1.2

Name Card info load

Input CID, CRID

Output Card Info

Process CIDE indexings}O] ol Cardo| Ztof Efs Crgk

Team 3 14
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Description 7|, &/8tK} BN A2 SHEAE| MEHE 2320
3.1.3.3.2.3 Process 2.1
Reference No. 21
Name Payment Control
Input Card Info, At O &, Digital Clock
Output Display data, card data, card Reader data
Process =/SXFA| Card InfoE E3t 4X S = ot
Description 5, Card dataE ELU| 7IE0 AASIEE T4,
Display datag& EL| £, Card Reader datagE H
L o evjo) 7|2 4+ =2 ik
3.1.3.3.24 Process 2.2
Reference No. 2.2
Name Display interface
Input Display data
Output Display
Process A9E 3% =22 Z10 HAIX], AT AlZHof 2t
Description HEE Display datag Edff gtoten, Me|=l HE
g 2EUFECL
3.1.3.3.25 Process 2.3
Reference No. 2.3
Name Card interface
Input Card data
Output Update
Process 4N =, AAoF & Card dataE 2o F|, Card
Description o 9A=C}.
3.1.3.3.2.6 Process 24

Team 3 15
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Reference No. 24
Name Card Reader Recording interface
Input Card Readaer data
Output Record
Process 44X =, 48 2SS 2ot T, Z+ Card Reader
Description of 7|E3t7| figt SEE EWEC
3.1.3.3.3 Data Dictionary
Data Name | Explanation Format
Signal FtE7} TagE [ He Al Analog
Display | 20| ZQ3t data ZIUAIX | 2R 2,
data Trol, Sxf Al
Card data | Card update0f Q3 data o EBrS CHEYY| &/
SHAL BN AlZE 2Ed
Ef
Card Card Reader0f 7|23s}7| {3t | 2X 2
Reader data
data
3.1.3.4 DFD level 3
3.134.1 DFD
. " e
$ —
—— Catch Y ’Payment % ,;1':"

error

Card Info Controller ~ F--- Card data
control Control \ 218 #%
211 212 L

i
'
'
'
'
|

Company e o] - |
[: :
Clock

Card Reader
data

Card Reader
Record
216

3.1.3.4.2 Process Specification

Team 3 16
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3.1.3421 Process 2.1.1
Reference No. 211
Name Catch Error Control
Input Card Info, adjust stat
Output Card Info, Display data
Process 2Hot2 Card InfoE ECHE HAMAQI MHHO| Tag7t
Description ot A9 ZHIMAXIZ =stn, otd AL
Money Check Control0f Zt& d7HZ&C}
3.1.34.2.2 Process 2.1.2
Reference No. 212
Name Money Check Control
Input Card Info
Output Updated Card Info, Display data
Process tAE HFotn, ot 7tAL TS Hlush
Description S, AW 758 ZL Card InfoS AAIsD YA
ZLh 27tsd 3% 41 HAIXIE EWELE
3.1.34.23 Process 2.1.3
Reference No. 213
Name Payment Controller
Input Updated Card Info, Digital Clock
Output Display data, trigger, enable, disable
Process Card ZAN|7} O|R0 Zl =, H2|=l HEQ} X Al
Description ZtS WoretM ZItgtE EEotW, Cardof A,
g CHEV|of 7| =ttt
3.1.34.24 Process 2.1.4
Reference No. 214
Name Result
Input Enable, Disable
Output Display data
Process Card ZH|7} O|FO0{X|1 T 7o ZX =4, T,

Team 3 17
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Description SiX| A|ZH( Display data)2 HELiZ=Ct
313425 Process 2.1.5
Reference No. 215
Name Card update
Input Trigger
Output Card data
Process Card 4N 7} O|20{X| Y F HE Card InfoE
Description HAISICH
313426 Process 2.1.6
Reference No. 216
Name Card Reader Record
Input Trigger
Output Card Reader data
Process Card 4X7} O|20{X| W &, 48 294 Card
Description Reader0| 7|Z3tCt.

3.1.3.4.3 Data Dictionary
Data Name | Explanation Format
Updated | ZX|7} O|ROIX|D o & 8 | &Y, s 7|, 5/
Card Info A%|= Card Info SHAL Ef A7t BHEA
Ef

3.1.3.4.4 State Transitio

313441

n Diagram

STD for Controller 2.1.3

Team 3
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Tick[update == true]
/disable “Card Update’,
Enable "Result”

J/disable "Result”
Trigger “Card Update”

()
~—

1 /enable "Result”

Result

Tickrecord== true]

Enable “Result”

fdisable "Result”
Trigger “Card Reader Record”

Card Update

Card Reader

/disable “Card Reader Record”

Record
3.1.3.5 DFD level 4
3.1.3.5.1 DFD
Display
data
\s‘c’gﬁ'
— 27 Catch 4
Card Info —_ error \
O controller
\ {c Q\ﬁ
~GIE by %

o

s A)
vé\""

Q NN,

\9&\""
_ - ; . Updated /’P men \\
+7 Money N a0l Ca[;iﬂ;[;on date c;r)\/tr:IIe‘r
check WO ol \\ 213
ntroller ST S -
\\cjzj{.g.le, II o -
3.1.3.5.2 Process Specification
313521 Process 2111
Reference No. 2111
Name Catch Error Controller
Input Card Info, adjust stat
Output Trigger, Enable, Disable
Process A O 20 ot HEE Hor= F, FLto] ofF
Description O XX %UZS 42 FdAMHAXE =SHS-E ot
Team 3 19
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Ch.
Yo O|RN /S E% Card InfoE #OrtM H
SHQl FtE TagZt O|RO|N=X| EE5tA, OFZE
S BAMAXIE =HOIEE oot XY Ef
NHe EYIEE ot
313522 Process 2.1.1.2
Reference No. 2112
Name Error
Input Trigger
Output Display data
Process YHHOIX| @2 Taght GLH0| O|ROIX|X| AUS
Description A2 AL HA|X|E =UHCH
313523 Process 2.1.2.1
Reference No. 2112
Name Fix price
Input Enable, Disable
Output Price, Card Info
Process Card InfoE HlO}2 &, g =ZHo| U= JtAHE
Description =X IC}
313524 Process 2.1.2.2
Reference No. 2122
Name Money Check Controller
Input Price, Card Info
Output Trigger, Enable Disable
Process E™ME J1A4g 2ot g, Card Infoo| At} H| I
Description St 5| 2E=3}H Short, =235 Calculationg A
HotCt
3.1.3525 Process 2.1.2.3

Team 3 20
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Reference No. 2123

Name Short

Input Trigger

Output Display data

Process 7tA0| &5 4% ZL0AIXIE &t
Description

3.1.3.5.2.6 Process 2.1.24

Reference No. 2124
Name Calculation
Input Enable, Disable
Output Updated data
Process ojo| FEY FP MU-ZNIY 2 o 5, B/
Description SHA SR R s JEf F TRV ZE, THAS
WAMSEH 5| Updated dataZ2 EL{=Ch
3.1.3.5.3 Data Dictionary
Data Name | Explanation Format

price Card InfoQ] 2 =™ 7t4 | Int

(ZH™ 7t4)

3.1.3.5.4 State Transition Diagram

3.1.3541 STD for Controller 2.1.1.1

Team 3
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/enable "Fix price”
—_—

Fix price

Tick[Error 1]
fdisable “Fix price”
trigger “Error”

Tick
/disable "Error”
enable “Fix price”

Error

3.1.3.54.2 STD for Controller 2.1.2.2
rr/.- ) \\l fenable "Calculation” Calculatio,ql
\ /

trigger “Short”

Tick[noMoney == 1]
Jdisable "Calculation”

Tick
fdisable “Short”

enable “Calculation”

Short
Recharger System
3.2.1 System Context Diagram
e
\W Card
recharge Rech
Sensor — arger
System s

%ﬂ,

Monitor

Team 3
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Input / Output Event Description ‘
recharge ST CHRZ| MM FIEE M ZXE 2, WY Eol A
== FYY O, RE7tESt vigel E
updated ST AIABOO| A AEI ATE IR D UM LT E Y B
display THL 7| A| A B QHOj| A A| AFEI ZIHE 71X IMonitorst B O S22 E &
3.2.3 Data Flow Diagram
3.2.3.1 DFD level 0
3.23.1.1 DFD
Money Sensor ._'P__‘f’fjf_}: update, Card
Recharger
Control
0 ,
Recharger CID display
Sensor - I Monitor
3.2.3.1.2 Process Specification
Reference No. 0
Name Recharger Control
Input Money, CID
Output update, display
Process money, CIDE 2otN FH™ AHLtZ o F, HES
Description update®} displaysl=LC}.
3.2.3.1.3 Data Dictionary
Data Name | Explanation Format / Type
money Card0 =H= &HZFES INT |INT
HENE TEoC)

Team 3
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CID ZtX|El Cardo| IDE INT & | INT
Ej2 Mot

updated S AAEIOHO| M A A=l AL | Updated Data
ETHXDAMAUTIEQIH

display SHA|AHOO| M A AEIZDE | Displayed Data
E7IX|1 MonitorstHO| =&
sl

3.2.3.2 DFD level 1

3.23.2.1 DFD
Recharger oiio} Card 1\ ./ Recharger \ update Card
Sensor _— Recilver Card Info Contrgl i
-
money \?&/‘?{
Money Sensor Monitor
3.2.3.2.2 Process Specification
3.23.22.1 Process 1
Reference No. 1
Name Card Receiver
Input CID
Output Card Info
Process CIDE At2djAMCard InfoE &E2{2tRecharger
Description Control O MEZstCt
3.2.3.2.2.2 Process 2
Reference No. 2
Name Recharger Control
Input Card Info, money
Output update, display
Process Card Info, moneyE EHOtM =™ AAS oF §, ™
Description XSt update®t displaysf=LCt.
Team 3 24
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3.2.3.2.3 Data Dictionary

Data Name Explanation Format / Type

Card Info NEIFIEY S0Y= Card Info Data
Y H Erecent_(tag_time,tp,
state, cash, transfer, CRID)
O S{HECE

recent_tag_time | nE7IE0 SO U= STRING
FE= ORX|9 EfOAIZ

recent_tp WEIIEY E0Uq= H™E | STRING
2 ORI HEXBER

recent_state WEIIEY =0JUqe= H™E | STRING
2 OX|9} SopAHO &

recent_cash WEIIEY =0JUqe= ™E | STRING
2 Opx|9f FHoy

recent_transfer | 1E7IE0] S0A= HHE | STRING
2 OpX|9} 2508

recent_CRID WEIFIEY S0%= HE | STRING
2 Opx|g Chity|o] 1RID

3.2.3.3 DFD level 2

3.233.1 DFD

Update
Recharger Interface
Sensor

Input

Card ID
Receive
Interface
11

<o —— Card Info——

Money
Sensor
Input

R

Interface
23

Money
Sensor

Interface
24

3.2.3.3.2 Process Specification

3.23.3.21 Process 1.1

Team 3 25
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Team 3

Reference No. 11
Name Card ID Receive Interface
Input Recharger Sensor Input
Output CID
Process Recharger Sensor2&£H %2 Otd21 M E [
Description g Moz Hslsiot
3.23.3.2.2 Process 1.2
Reference No. 12
Name Card Info Loader
Input CID
Output Card Info
Process CIDE AI83fA Card InfoE &2 Recharger
Description Control 0f &St
3.23.3.23 Process 2.1
Reference No. 21
Name Recharger Control
Input Card Info, money
Output update card data, display data
Process Card Info, moneyE EHOtM =™ AAS oF F, M
Description A3t update card data®} display dataE HEL{Z=Ct
3.23.3.24 Process 2.2
Reference No. 2.2
Name Update Interface
Input update card data
Output update
Process update card dataE 9OtAM Card HEE Update
Description ANZ|=E™EE BLELC}
3.2.3.3.25 Process 2.3

26
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Reference No. 23
Name Dispaly Interface
Input display data
Output display
Process display dataZ HfO}FA Monitor0f| =&
Description display 32 & HLj=Ct
3.23.3.26 Process 24
Reference No. 24
Name Money Sensor Interface
Input Money Sensor Input
Output money
Process Money Sensor2 2 E H2 OlLd21 MSE
Description C|X| g Als=2 HalsiC)

3.2.3.3.3 Data Dictionary
Data Name Explanation Format / Type
Recharger sT710| 7IEE MW,
Sensor Input Recharger SensorZ2 £H
w2 tEQ Otz M3
Money Sensor | £ 7|0] $122
Input SRS, H2 Az
ofgza M=z
update  card | ST A[XFQHOA A LHE
data ANETIR|DAHAMAZLTIE
olde
display data STALEQH M AL E 2
IMETIX| D Monitorg}H0f
SYAVFYLPIE FUL 5
HE o] FoU
3.2.3.4 DFD level 3
3.234.1 DFD
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Card Info ——
|

update
Update card data
T N U e
/" Recharger Y\ ~disad'®
Controller |
\ 211 /
Ny - . L ‘___!.'_r_]g-g.er
) Display display data
213

3.2.3.4.2 Process Specification

3.234.21 Process 2.1.1
Reference No. 211
Name Recharger Controller
Input Card Info, money
Output enable, disable, trigger
Process 2124Ete DataZ2 oS0 T 0|
Description St= ProcessEMAMA|ZICH
3.234.2.2 Process 2.1.2
Reference No. 212
Name Update
Input enable, disable
Output update card data
Process =XME MEZnEIFIEESHAITICH
Description
3.234.23 Process 2.1.3
Reference No. 213
Name Display
Input trigger
Output display data
Process WEIFIEY =F™E= MHEE Monitor0| 20 F&CH
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Description

3.2.3.4.3 State Transition Diagram

3.2.343.1 STD for Controller 2.1.1

/ enable

“update”
O ’ update

Tick [update == true] ‘ ‘ /disable “display”

/ disable "update” enable “update”
Trigger “display”

display
3.3  Fee Calculation System
3.3.1 System Context Diagram
Monitor
igpld
fee data, ‘w'
CRID Fee
input
Card Reader | —— ( Calculation )_send |  Company
System
= reset
Tick T
Card Reader

3.3.2 Event List

Input / Output Event | Description

i

fee data input FlE Chy|22H HAE 92 MHE 2320}
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display DL HitE 252 S

send ALY HAEl 222 HUHCH

reset FGoto] EE FR FtE TVl 22 HEE X7|3t A
ZICh

Tick 3E0tCH HESHA Bt

3.3.3 Data Flow Diagram
3.3.3.1 DFD level O

3.3.3.1.1 DFD

Card Reader

fee data
CRID

ay datd Monitor

send data
_—

Company

reset

LOmmand

-
—"
-

Card Reader

3.3.3.1.2 Process Specification

333121

Process 0

Reference No.

0

Name

Fee Calculation Control

Input

fee data, CRID, Tick

Output

display data, send data, reset command

Process

Description

7tE HRIIZREH MTE /25 YEE =AM

oS LR MO0l FH EAS B ZUHHY &
HE JiE 28 EUHL, A SiE 255
2L 7tE BHE|o MgE YEE =78 29
dd= =t
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3.3.3.1.3 Data Dictionary

Data Name | Explanation Format
fee data o NEE 23 J& Int
CRID CtZ1o] DR FEE(MA,X|S}H | String_int
HAgAEY L), BRI
S/5HAE QIX])
display ZLEH =g FEELMtE
data 2
send data | $|ALO| HY HHEME 2
=)
reset 7t S0 MEE0 U=
command HEO|
Zx7|3HE AZICH

3.3.3.2 DFD level 1

3.3.3.21 DFD

Dlsplay display data .
ur,\ed dat Monitor
Card Read® fee data,
Info CRID adjusted
er —_— Catcdahon _data, send data
Load Control Company
- "GSEr

Tick™ Omman
Card Reader
3.3.3.2.2 Process Specification
3.3.3.2.21 Process 1
Reference No. 1
Name Card Reader Info Loader
Input CRID
Output CRID, fee data
Process FIE CHIH7|Z2EEH M= 2F HEE =23
Description dotg ot "ol & E[QIZ2 2% EUHO =
HE JUE 232 B, At JUE 252
HU, 7tE S0 MYE HEE X739 AW
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HHES =Ot
3.3.3.2.2.2 Process 2
Reference No. 2
Name Fee Calculation Control
Input fee data, CRID, Tick
Output display data, send data, reset command
Process FIE Chy|22EH XMEE @F HEE 2ZQAM
Description Yuatg otk Aol & EYAS 2 ZUHO =
HE JAE 2a2 EU, A0 SiE /S
Hifja, FtE CHEY|0| MEE BEE x=7|3t A4
yHg Eoh
3.3.3.2.2.3 Process 3
Reference No. 3
Name Display Interface
Input adjusted data
Output display data
Process MME oF BEE 21 Monitor7F =8E = QU
Description A AMSE HzS|AM =L
3.3.3.2.24 Process 4
Reference No. 4
Name Send Interface
Input adjusted data
Output send data
Process GaE 28 §EE 2 At Go4E 238
Description g BEUE 5+ A L= E Hetottt
3.3.3.2.3 Data Dictionary
Data Name | Explanation Format
adjusted MAEl @ F Int
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data

3.3.3.3 DFD level 2

3.3.33.1 DFD
Ppab\? . addu.;';ed @ display data Monfior
fee data, - ‘ a‘sa'ﬂ'“‘
CRID . Cdo.llauon . trigger 9 3dd'-;zed hi-r:‘;ce cend data
Conuollu' 4 e Company
Tick T e trigger
reset data Card Reader

3.3.3.3.2 Process Specification

3.3.3.3.21 Process 2.1
Reference No. 2.1
Name Fee Calculation Controller
Input fee data, CRID, Tick
Output enable, disable, trigger
Process 7tE CHV|ZEE NZEE @2 HEE 23etM
Description dakg ooy Fatol & E[QIZ 4% Display,
Send, Reset T ZM|AE trigger 3C}
3.3.3.3.2.2 Process 2.2
Reference No. 2.2
Name Display
Input enable, disable
Output adjusted data
Process GitEl o3 HEE SEoCH
Description
3.3.3.3.2.3 Process 2.3

Team 3
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Reference No. 23

Name Send

Input Trigger

Output adjusted data

Process HAME @F HEE A EWHCE
Description

3.3.3.3.24 Process 2.4

Reference No. 24

Name Reset

Input Trigger

Output reset data

Process T MEE 29 E2E 7|9 o)
Description

3.3.3.3.3 Data Dictionary

Data Name | Explanation Format

resetdata k|0 MAEE @2 MEE

x7|5t AlZICH

I

3.3.3.3.4 State Transition Diagram

3.3.3.34.1 STD for Controller 2.1

Team 3
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O

Adjust
- ” y [adjust_well== trigger “Reset”
trigger Sey//trigger “Displayl \\
Send Display Reset

Overall

3.4.1 Public Transportation System

\ ot
-—— ‘
”~ -
\

Display

£ Catch ; ,
I error interface display -
controller  f 22 Monitor

Display
data

4
]
" S 3 Interface
/  Money < et
1 check o I
\ controller j'"‘*-,cf‘;‘ Pl i
N 212 Ty s £ N
R T b e dats aymen X
Tl Calculation \ contraller jl'
2123 213
A8 4.
S — tr[ggw

Card Reader
data

Card Reader

recording
Interface
24

Card Reader
Record
216

Clock
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3.4.2 Recharger System
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Recharger
Sensor Card ID e Y
Recharger Input Receive Card Info { Recharger
Sensor — | Interface i Controller |
o211/
Money Sensor
update d
Update  \card dat Update
T . enalis g 12 e daa Interface Card
"I \\— “.E;\g
/ - disd
Card Info ——; Recharger \dis
i Controller |
y 211 /
& N -~ -,Ef{ggj_er
Monitor
3.4.3 Fee Calculation System
adjusted Display
_data | Interface ) display Monitor
ef‘.a-b—\g"
d Reader fee data, ’,»"—';;“""\ ~<fisable .
Card Reader ﬂ)’ Info .” Calculation %\ trigger adjusted
Loader \ Controller /T - —data | Company
1 o2 S

- Trigge,
e

Card Reader

Reset reset data
24 *
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