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1 Introduction
1.1 Purpose
Public Transportation System(PTS)0| A At & 5= Q= SW & 73517
|t

LTAEE HAME EMolct
1.2 Scope

1.2.1 JHEl
Class B Team 6 (A& 1, B, HiEZ, MEIY)

1.2.2 HMEtALE
AX| Al AERDto| A4S 0] 0{2{REE SWE Sl AIED0|ME
st
SR EIELE 2YA|ZI2 2E 30Z0|H HatA|ZtE 218t

30X E AH|EtCH

123 NEZo g8
Lol B2 E £ CI5 IS AL WS SIgt Z2E

Etglez ah2+ QUL

1.2.4 JHUEZF~
Develop system : Cygwin
Develop editor : Vi
Compiler : gcc

1.3 Definition, acronyms and abbreviations

HW : HardWare

PTC : Public Transportation System

SW : Software

Bi: FHEQ |7 SAE S UTS B B 5-5H1Al 23 ZBRIE

QI8 2l

1.4 Reference

IEEE Std. 830-1998

Lab. introduction #1 (SASD)
(http://dslab.konkuk.ac.kr/Class/2014/14SE/Lecture%20Note/Introduction
%20t0%20SASD.pdf)

A& = =AI(SRS)
(http://dslab.konkuk.ac.kr/Class/2014/14SE/PTS%20SRS%20Ver%201.0.p
df)

Team 6 - 4/21


http://www.google.com/url?q=http%3A%2F%2Fdslab.konkuk.ac.kr%2FClass%2F2014%2F14SE%2FLecture%2520Note%2FIntroduction%2520to%2520SASD.pdf&sa=D&sntz=1&usg=AFQjCNF1-xqptYrSx6U41bLoASVntIAQwQ
http://www.google.com/url?q=http%3A%2F%2Fdslab.konkuk.ac.kr%2FClass%2F2014%2F14SE%2FLecture%2520Note%2FIntroduction%2520to%2520SASD.pdf&sa=D&sntz=1&usg=AFQjCNF1-xqptYrSx6U41bLoASVntIAQwQ
http://www.google.com/url?q=http%3A%2F%2Fdslab.konkuk.ac.kr%2FClass%2F2014%2F14SE%2FPTS%2520SRS%2520Ver%25201.0.pdf&sa=D&sntz=1&usg=AFQjCNGyBH8aAYbGv6yTTcCSPllRdUBayg
http://www.google.com/url?q=http%3A%2F%2Fdslab.konkuk.ac.kr%2FClass%2F2014%2F14SE%2FPTS%2520SRS%2520Ver%25201.0.pdf&sa=D&sntz=1&usg=AFQjCNGyBH8aAYbGv6yTTcCSPllRdUBayg

Ver. DS-2014SE-PTS-SRS-2.3

1.5 Overview
SRSAIAEIEZ HFE{0|M 7S AH 73S Bt
THAESZE = SFFEA(EHT]), 2AZEo{(HAAIARIO|) O] FIHXIR

Lo Fct.
CHY |0 M shE ol GlOJE| S Al & &3kRHERTL, LED Display7t
Ths st
AZEo{(FAAA)IME B TIM MEE 2FHM7ISS
THRioHM BT BHE| 2t SIMZ CIOIEIE RS BT,

BLHo| AISHEIH Bl ej18 4 9l Eln

Bttol B o T Tlol EATE & 4 U ElH 23 WMyISL
Z7|&HEICE

Overall Description

2.1 Product Perspective

CHE I8 AAROR HW(EZ )0 AE S tiilshs 2&3tHS S of
AAaES E|AE g4olch 223l S Y2iE 5&g sw Y
console3tTO 2 #{2|5t04 A|AEIC| SXQLEE &0|5 T & §tr}.

2.2 Product functions

HAE B TV|E Haol R, §S e et stxt i 27t 7HsStot.
7IBRE X|EstH 15§50l P%ﬁktk.

K|t Crat 7| = o] B&atxl Efs Eja ot 5H&F Ef2 7t 7k SHCH 170
Ol5tE 0|58t 7|22 7} BItEIH F 7HYE 0|5 5tH F7F 20|
27LEIC}

saoli AisEE HaUBLE # oI rlsiHol 8 23 £
SILEICH ShAk Al TRl Tlol BN E BRI ™ B a2 MSE|R| ofert

-

ol

FEOll 8 21 O|RITICE HAL X|st- el 7|58 EMst HA S
Z

st
off 2t2t 40l HiE ST}

w2 rio

_

Ao
ol >

2.3 User characteristics

User= B & & Al 7tEE Ej28HCH
Usere StAtA| ZIEE B8 =& /T ot =& Qlct
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2.4 Constraints

HA &%= X0l Aateiol &= QL.

X|5tE2 25 9F 5708 DE{SCH(SCHEYA RS S H, &, Mg,
ek, Aol

SR = 3802 JIAEto

CHS Y 2&0| A3t | M7FK|= HAko| BFE A| O|F 04X{0F L}

MMz pE Z2O20| HEE X7|3 EICH(AEA 7tE HE X Q)
gt&0| 7St AlZE2 15X OILHEP

HABS Al £t 29| 7|£Q EF|AZH2 30Z 0]}

HAQl X|5tAo| 7|2 E &= 1050 0|CH.

IEIEE MEE HAEDQUR J1H5t D, WSt EfO™RIE Y
o QRS Wo 2 JH-Este).

TteHo| ZXIE H &%k & 50| ';ﬂsatr.

HAES D802 AR 70020 ol UK 0*0'3:' HAZ &84 Qi
X|5tAMEts =1 202 HQl 60040 Hol UX| oo K|S HE gaes
eict.

HIL

SHT(3E) BRA HSE0] 2k 522 DIBASR Halstot,
HAAl 247 of +

o
(@)

2.5 Assumptions and dependencies
CHZ 7| HWE 2£3Ho 2 CHA| St}
7tEof XM{E E|okst= O|O|E{et 7= EE 7|0 £+ AN 7IF2 *.txtod|
MSt== Bhoh

2.6 System Problem Solution
| O &F A E|

t A0 LREFSAEA| SHALEHE SER| & LB F, CHA HAE SR
deolz sotat7|En nSs-EHYISS &l =, SA/HA 7|S0|H

084 2 glo]| Uit 22 Fotstn SAMR{EIST

: XISt M LS ALAl SHATEITE SHX[SE D LHE 7, CHAl X|5HEE
SAE o= SAEITL sHALE AS(= 2X|7F erdstct. o] 3¢
S AL-ME 8 MEIE H22 Mgt o] 2X|E AL AL
oMoz oAgft o2 H1 A|ARMOZ G2 & 4+ Qi1 AAH
olol SfziafoFeic of ERiol Ciet o8& ZIrket B /3t 2IoH

ChEI 22 AMARE =0

>>X|std BS Al AAE obx|9 S S At 2R E 12 0] X[LHH X|shH
z0ie=e 08 2322 Fuietct 0| 22 otAtEfIE stX[g2
FRoz Tt LEtE S Als 2 ZICHE AR 2008, B&ES Ale
2 2[CH2 A2 600H2 2 O|™HA @F 2 FutEtt

: ot R 7t K|k = Otx[8 7tE7[50| ML 0|HA &A7|S0|H, ChE &4t
Al O1HA =2 #Hl4tstod £otetet,
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3 Structured Analysis
3.1 Card Reader System
3.1.1 System Context Diagram
3.1.1.1Basic System Context Diagram

DisplaY

Send data PTS Writer info
Control

Card Reader

Calculating

system

3.1.1.2Event List

Input / Output Event Description Format / Type

Send data Fte HE U EjD MRS M
Display LEDO| BAE HE HE

Writer info FtEo| WY FIoHE B
Final Fee FE HirEl 238 2} slMof Hg

3.1.1.3 The System Context Diagram

DisplaY

Send data PTS Writer info
Control

Card Reader

F“nﬂi FEE

Calculating

system
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3.1.2 Data Flow Diagram
3.1.2.1DFD level 0
3.1.21.1 DFD

Send data Writer info

Card Reader

Fingj Feg

Calculating
system

3.1.2.1.2 Process Specification
3.1.2.1.2.1Process 0

T

Mame Card Reader Interface
Input Send data
Qutput Card Info, Tagger ID, Time

Process Description  7I=E M TH22] 1D 2 Time Tick25E S E{1 AIZHS Data store®| &E
3.1.2.1.2.2Data Dictionary

Send data FtE HE U EO AZHE e Structure
Display LEDO| EAIE 3E #Ha Structure
Writer info FlE0] WHE FEHE He Structure
Final Fee EE FME 238 2 sl " Structure
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3.1.2.2DFD level 1
3.1.2.21 DFD

DFD Level 1({Card Tagger)

Card
Reader

Interface
1

Card & Main Cr?rfi
Tag ID Data Process ] "r:crc-r
& Tag time 2 nterface

Writing

Writer Info

LED
Interface
4

Daily Data

3.1.2.2.2 Process Specification
3.1.2.2.2.1 Process 1

T T

Name
Input
Output

Process Description

Card Reader Interface

Tag

Card Info, Tagger ID, Time

FI=E 2014 T 7| 1ID2} Time Tick25E| S0 E|1 AIZHE Data storeol| Xi%
3.1.2.2.2.2 Process 2

e P

MName
Input
Output

Process Description

Main Process
Card & Tag ID Data & Tag time
Input info, Charge

SI51AF T, B 0%, DIFL 02, DE L EE(H A, Z[5HE), 23 X2| (T - 2
ISM)E At Y M2
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3.1.2.2.2.3 Process 3

S P

Name LED interface
Input Input info, Charge
Output Writer info

Process Description SO& MRS5S gl 720 7=
3.1.2.2.2.4 Process 4

A

Mame LED interface
Input Input info, Charge
Output Writer info

Process Description ~S0i2 H2EE &M 7120 7|=

3.1.2.2.2.5 Process 5

e I —

Name Ex 7Hs Z2MA
Input Charge
Output Approval, Overall Data

- S0 & Charge’t 29| 2I2I%] 2| ZoIX] E0lE|M SXHE 518 ¥ Daily datadll &,
Process Description 50 e 30) Charge& H& -

3.1.2.2.3 Data dictionary

it Ot Event ——

Card & Tag ID Data FIEFE(AZ AEST, SEIAL T, Bs TET| F8),

& Tag time chat7| IDAE, EjTAIRE Structure
Input info S/51F 0I5, IE A U] ID K, A EjIAR structure
Charge 2lEl ez — A 29) Integer
Charge & Card info gg:% g)& U FIE HB(ARE DESEH £/613, T, B £ structure
Approval HM2|E 2FZ 018510 £APHs 0I5 210l & £0I0j% ME True / False
Daily Data Otx|2} Ej Al MBS &/61AL B 29, B 22l HE  structure
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3.1.2.3DFD level 2

3.1.2.3.1 DFD
DFD Level 2
(Card Teggern)
On/Off info

Writer Info,

Writer Info,
Charge

TraTEEar Writer Info

'irrigger
1

writerlnfo

Transportation
info

approval

isapproval

On/off Info, # e
Tag ID,
Get on/off \ELRILE

Daily Data
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3.1.2.3.2 Process Specification
3.1.2.3.2.1 Process 2.1

N T

Mame Get on/off Process
Input Card & Tag ID Data& Tag time
Output Onloff info, Tag 1D, Tag Time

- FIEES(MT, ABSCh S/ T Ers CHE| )0 CHED| EjD IDS 2Ot 5
Process Description 3105 atz101%)2f Gl0|E{(On/off info)2t Tag ID, Tag Time &

3.1.2.3.2.2 Process 2.2

N

Name Transfer Process
Input Card & Tag ID Data & Tag time
Output Transfer info

o FIEEHAIZY DEAT A1 T, B4 ©97| B9} S| 0 IDE Yot
Process Descriplion o5t zciz aA 214 0128 BHESIM outpute 2 Ha

3.1.2.3.2.3 Process 2.3

Mame Balance Process
Input Card & Tag |D Data& Tag time
Output Balance info

. FIEHE(AIZH DESCH /61 B, B Tty| FE)e ch7| EfD IDE 2ot 0
Process Description ﬂ’ﬂ%ﬁ!%}ﬂﬁﬂ%a {xt, Ttof, Brs SH7| FE et o7 e S 2HobA O]

3.1.2.3.2.4 Process 2.4

2

MName T.D. Process
Input Card & Tag ID Data& Tag time
Output Transportation info

 lomsARZ, DEASH A/eh, B0, Ba Ty H)el tha| B0 IDE wor B
Process Description 51«2 &{alai0] tiALf X|5f&0] £H|0IX| EHES10] CIOJE] X

3.1.2.3.2.5 Process 2.5

wneato 28

Name F.T. Process
Input Card & Tag |D Data& Tag time
Output Writer Info, Charge

B FIEFE (M, DE4CH SEIRL FHY, Bhs THUT| F & )2t cht7| Ef D IDE 2ot Bat
Process Descriplion "o 53t \Writer infoS ﬁﬁﬁ °
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3.1.2.3.2.6 Process 3.1

RoforonceNo. 3+

MName B.D.(Board Decision) Control
Input Writer info, Charge
Output Writer info, Charge, Trigger
Charge(Zt — Zx|ZH)S LOLAM Charge?t BH7t 7Hs OIRE #¢l & S8 &2

Process Descriplion 0% (Enable or Disable)S RHcH

3.1.2.3.2.7 Process 3.2

oo 132

Mame Saving
Input Transfer info, Onfoff Info, Tag 1D, Tag Time, Charge, Enable
Output Daily Data

Process Description  Enable +1SE Yoty H|0|E{(S/81AH, DE2CHEHSH, Ef D AIZHE CHL7 o XE
3.1.2.3.2.8 Process 3.3

e e

Name B.D.(Board Decision) Possible
Input Trigger
Output Approval

Process Description  Process 3.101 4 TriggerS 20} approval(El& 7Hs) 4155 LEDO 84
3.1.2.3.2.9 Process 3.4

e

Name B.D.(Board Decision) Impossible
Input Trigger
Cutput Disapproval
Process Description  3.10llA TriggerE 2'0} Disapproval(B& 87h MEE LEDY ¥
Process 3.5
Referoncoo. 35
Name Send Process
Imput Wiriter Info, Charge, Trigger
QOutput Wiriter Info, Charge

Process Description  Process 3.10A{ TriggerE 20bM Card interface®| Writer Info, Charge& H&
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3.1.2.3.3 Data dictionary

Onloff info /oAt B String
Transfer info s 0 String
Balance info Oj &L o String
Transportation info B ASHE B H String
Charge Tl — HH 2 Integer
Enable Charge?t +2 0f £Xl7HsE H#E Boolean True/false
Disable Charge?t -2 Wl £xHE7HsS E#E Boolean True/false
Approval i 518 True/false
Disapproval =it B8 True/false
Writer Info FISHE(AIZL BB S5, BS TE| FE) structure

3.1.3 DFD Level 3
3.1.3.1 State Transition Diagram

Charge>0/
Trigger "Saving”,
Trigger "B.D. Possible”,
Trigger “Send Process”

Charge<0/
Trigger "B.D. Impossible”
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3.2 Calculate System
3.2.1 System Context Diagram
3.2.1.1 Basic System Context Diagram

Final Charge

Calculating

Card Tagger Control

3.2.1.2 Event List

input / Output Event Description Format | Type

Daily Data Y| ME =
Final charge Y| MED|RE HiHE dolH
Signal Ei ZX] 3 e TAIE ool

3.2.1.3 The System Context Diagram

Final Charge

Calculating
Card Tagger Control

3.2.2 Data Flow Diagram
3.2.2.1 DFD Level 0
3.2.211 DFD

Final Charge
Calculating

Card Tagger Control
0
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3.2.2.1.2 Process Specification
3.2.2.1.2.1 Process 0

| ReferenceMo.__J0__________________________________________|

Mame Calculating Control

Input Daily Data

Output Overall Bus Charge, Overall Sub Charge, Stop Tag & Restart Tag, Store delete
Process Description F4tA|AHS| 0ol HEE

3.2.2.1.2.2 Data Dictionary

input [ Output Event Description Format / Type

Daily Data T HE =
Final charge CH| ME7 IS HikEt oo™
Signal Ei3 x| 3 i3 TAIE Co|E

3.2.2.2 DFD Level 1
3.2.2.21 DFD

Overall

Overall Bus Bus Charge

Charge

Card — Calculating
1
Store delete
Stop Tag &
Restart Tag

Overall
Sub Charge

Overall Sub
Charge

3.2.2.2.2 Process Specification
3.2.2.2.2.1 Process 1

ReferenceNo._1 |

Mame 4t
Input Daily Data
Output Owerall Bus Charge, Overall Sub Charge, Stop Tag & Restart Tag, Store delete

QFE DETH kA E® BHAEI0] SjALO]| FE
Process Description &+t0| 2t2 A| Daily DataE &7}
Ft= 2o |d| Bl 28 EX| == TAIE LE FE

3.2.2.2.2.2 Process 2
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| RoferenceNo.__12 |

Name Send Bus Company
Input Overall Bus Charge
Output Overall Bus Charge
Process Description  Overall Bus ChargeS WOLA E{A S|Ate] M

3.2.2.2.2.3 Process 3

RferonceNo. 13 |

Name Send Sub Company

Input Overall Sub Charge

Qutput Overall Sub Charge

Process Description  Overall Sub ChargeE 210hM XI5 SAte| Mg
3.2.2.2.3 Data Dictionary

Format / Type
. CHE7 |0l &EE|0Rls HE(EID Algt, 2E-C, &/5tAt, 2X|
Daily Data 201, Bis ©ey| 488 Jhxia Yt Structure
Store delete ClOE ME 20| HEE|HU= C0|EE E2(E6t2hs HE Trueffalse
Overall Bus Charge AZHYYYYMMDD), RE<=CH 1| 24 Structure
Overall Sub Charge AIZKYYYYMMDD), RSt ZH| 2% Structure
Stop Tag & Restart Tag  Ef 28 EX|stAHLL THAIELS 8h= A= True/false
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3.2.2.3 DFD Level 2

3.2.2.31 DFD
) Overall Bus
Data Re Charge
IV Daily Data
ocess1.
Overall Sub
Charge

-~
\\
. -
Trigger "~y
\\

Store Delete
Delete

Data

1.3

3.2.2.3.2 Process Specification
3.2.2.3.2.1 Process 1.1

Reference No.

Mame Classify Process

Input Start Classifying , tick
Output Classified Bus/sub Charge

. =EE AxtsHs Glo|E/E WOl Daily Data(Ef A7t DEACH S/ 28| 39, &
Process Description . crary| ayi) 8 7pxetM mE2ch| mjekAf ClOJES EEsic),

3.2.2.3.2.2 Process 1.2

Y L S —

Mame Added charge
Input Classified Bus/sub Charge
Output Owerall Bus Charge, Overall Sub Charge

i BREHAQZN XIS 238 22 sHtsM HAQS SUARL BB, HAIY
Process Description 34 Ziaiai 23 SU(AY, 2E2E, BHBU)22 Lirof 1 l

3.2.2.3.2.3 Process 1.3
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T

Name Delete Data

Input Trigger

Output Store delete

Process Description Hirgtg MEE WOoRM Daily DataS =718

3.2.2.3.2.4 Process 1.4

ReforenceNo.___ 14

Mame Tag Restart
Input Trigger
Output Restart Tag

Process Description  HAHgHE LSS @0t 712 2|07|0f e &0 MS HE
3.2.2.3.2.5 Process 1.5

ReferenceNo. 45 |

Name Tag Stop
Input Trigger
Output Stop Tag

Process Description H4AIE MEE WOt 71 2|07|0l] i1 U= S FX| M= HE
3.2.2.3.2.6 Process 1.6

L ——

Name Time Check

Input Tick

Output Trigger

Process Description B4t A|EBI2Hs S (2230F), HMEUR (517 £ 38) MSE E4ict
3.2.2.3.2.7 Process 1.7

Referenceo. 47

Mame Classify Start

Input Trigger

Output Start Classifying
Process Description  H42 A& ME HE
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3.2.2.3.3 Data Dictionary

Input / Output Event Description Format / Type

Classified Bus/sub Charge = mE<4=CH0|| 2tA Daily Data& £5&t HES structure

Trigger(1.6->1.5,1.4) S22} 22(38) EIUCH= 415 True/false
Trigger(1.6->1.8,1.7) SUEX| (282 30F)=UCt= ME Truelfalse
Restart Tag Ej0 e AE CHA| AlEfStet: AE True/false
Stop Tag EiD e A8 BXlElets A True/false

3.2.2.4DFD Level 3
3.2.2.4.1 State Transition Diagram

- I E —
Tick==2=30= Tick == 35

/Trigger "Tag Restart”,
Trigger “"Delete Data”

[Trigger “Tag Stop”,
Trigger “Data Receive
Process”
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3.3 Overall DFD

On/off
Info, Tag ID,
Tag Time

info

\\

Card r Card & i i Transfer
eader g info wwiftar Tt o
Charge o] ——— - Writer
Interface
c

Balance
info

. /
Trlgger,l

‘\\Tri gger
/ \,

"\,

Tranportaion
info

approval

isapproval

Tick Overall Bus
\) Overall Bus gend Bus Charge Bus
> Classified Charge i Company
ard Receive Sroce Bus/sul ‘“..'_
agge Proce Charge -
Overall Sub
Charge Com;any verall Sub

Tagger

Delete
Data
1.3
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