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1 Introduction

1.1 Purpose
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1.2 Scope
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1.24 JHgatE
Develop system : Cygwin
Develop editor : Vi
Compiler : gcc

1.3 Definition, acronyms and abbreviations

HW : HardWare

PTC : Public Transportation System
SW : Software
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1.4 Reference

IEEE Std. 830-1998

Lab. introduction #1 (SASD)
(http://dslab.konkuk.ac.kr/Class/2014/14SE/Lecture%20Note/Introduction%2
0t0%20SASD.pdf)

A& =Y FXI(SRS)
(http://dslab.konkuk.ac.kr/Class/2014/14SE/PTS%20SRS%20Ver%201.0.pdf

)

1.5 Overview
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2.1 Product Perspective
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2.3 User characteristics

Usere CHE L& &4t Al I EE Ef8HC}
Userc StAMA| ZIEE B8 == QT otd =& QUCH

2.4 Constraints
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2.5 Assumptions and dependencies
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2.6 System Problem Solution
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3 Structured Analysis
3.1 Card Reader System
3.1.1 System Context Diagram
3.1.1.1 Basic System Context Diagram

DisplaY

Send data PTS Writer info
Control

Card Reader

Calculating

system

3.1.1.2 Event 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
3.1.2.1 DFD level 0
3.1.211 DFD

Send data Writer info

Card Reader

Fingj Feg

Calculating
system

3.1.2.1.2 Process Specification
3.1.2.1.2.1 Process 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
3.1.2.1.2.2 Data 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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3.1.2.2 DFD level 1
3.1.2.21 DFD

Card &
Tag ID Data &
Tag time

Writing info

Writer Info
Charge

LED
Interface
4

Daily Data

3.1.2.2.2 Process Specification
3.1.2.2.2.1 Process 1

T

MName Card Reader Interface
Input Tag
Cutput Card Info, Tagger ID, Time

Process Description  7I=E M TH2] 1D Time Tick25E{ SHS EfD AI?HE Data storel| X%
3.1.2.2.2.2 Process 2

S P

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

B s Description ?SEEEI-L?;TJ:T; OlELr 05, DESCH ZhE(H A, R[5HE), 28 M| (T - 2
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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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3.1.2.3 DFD level 2
3.1.2.3.1 DFD

On/Off info

Writer Info,

Writer Infa,

B.D.
Possible

Transportation 33
info

On/off Info, 4 -~

eI {0 lTag Time

Tranfer
Process Daily Data
2.2 —
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3.1.2.3.2 Process Specification
3.1.2.3.2.1 Process 2.1

oo 21

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

o2

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

e T

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 ¥
3.1.2.3.210 Process 3.5

ReferencoNo_135

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 O]+ o5 String
Transportation info H{A j X|5HE B3 String
Charge Tl — HH 2 Integer
Enable Charge?t +% 0§ SX}7Hs2 H#¢! Boolean Trueffalse
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/

Disapproval
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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
~, Tick —
s Overall Bus Bus Gharge
Charge
Daily Data cah'fahng
- Owverall
Store delete a Overall Sub Sub Charge
Charge

Stop Tag &
Restart Tag

3.2.2.2.2 Process Specification
3.2.2.2.2.1 Process 1

ReferenceMo. 1
Name Fut
Input Daily Data
Output Owerall Bus Charge, Overall Sub Charge, Stop Tag & Restart Tag, Store delete
28E NESHO M2t 27 £ BAEI0] SlAlg] e

Process Description  #4t0| 2t2 A| Daily DataE %7|3}
71 2lci? |0l Ef 28 SA| £ MAIE ME HE
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3.2.2.2.2.2 Process 2

RoforenceNo. 12|

Mame Send Bus Company
Input Ovwerall Bus Charge
Output Owerall Bus Charge

Process Description  Overall Bus ChargeS ROLA H{A S|AL| ME

3.2.2.2.2.3 Process 3

| RoferenceNo.___ |3

Name Send Sub Company
Input Overall Sub Charge
Qutput Overall Sub Charge

Process Description  Overall Sub ChargeE 2H0tM X|5HE S|Ate| Mg
3.2.2.2.3 Data Dictionary

Input / Output Event Description Format | Type

CHEP|ol M ME=I0RlE BE(ED Al2E, RESE S50 2|

Dally Datz 3o, B theiy| AE)E 21X UCh v
Store delete ClOlE] XME A0 MEE|HRUE HIOEE =7|8st2ts ME Trueffalse
Overall Bus Charge AMZHYYYYMMDD), 2S¢t ZH 29 Structure
Overall Sub Charge ARZHYYYYMMDD), 2E54CH 25 29 Structure
Stop Tag & Restart Tag Ef18 SXI5tALE THAIEE 8= ME Trueffalse
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3.2.2.3 DFD Level 2
3.2.2.3.1 DFD

Pt Overall Bus
g Charge

Overall Sub
Charge

Trigger

i~
-
-
-

. T
o Trigger ™~

Y
0 5
Trigger S
Y

Store Delete

3.2.2.3.2 Process Specification
3.2.2.3.2.1 Process 1.1

Reference No.

Name Classify Process

Input Start Classifying , tick
Output Classified Bus/sub Charge

_ m=s ujEste djo|6E Wot Daily Data(Ei AlZH MESL £/51R ZE 3%, &
Process Descriplion .« ciory| mik) 8 7xots DEACH| Tiath GloJES =8t}

3.2.2.3.2.2 Process 1.2

ReforonceMo. 12 |

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

oo EREHAQIN XIS 238 212 sltsM HAQS SUMZL, DB, HH3Y
Process Description 34 Zjstai o3 S(ARY, 2EAE, BHAU)O2 Liw0f 7 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

——

Classified Bus/sub Charge 2E:CH| M2tM Daily Datas 573 HES structure

Trigger(1.7->1.5,1.4} BlR7t 212 (38) ElRCHE ME Truelfalse
Start Classifying BRE AR HE Trueffalse
Trigger(1.7->1.8,1.6) SHEX| (22 0F)E(CHE ME Truelfalse
Restart Tag B0 s IS ChA| AlEtSlEhs ME Trueffalse
Stop Tag B0 Hh= S EXEEhs HE True/false

3.2.2.4 DFD Level 3
3.2.2.41 State Transition Diagram

Tick==2F30=

Start classify . tag restart,
.Tag stop delete data
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3.3 Overall DFD

Transter
inlp

LED
inter face
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