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3 Structured Analysis for Terminal Process

3.1 System Context Diagram

3.1.1 Basic System Context Diagram
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Basic Context Diagram

Card Reader

3.1.2 Event List

Terminal
Process
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Card Writer

Server

Input / Output Events | Description

Card-Info Input Hej2 Qo) R JtE YEE gojrt
Card-Info Output 0E ezt 84 ol MEE FIEZ FESHC}
Display Output B So| AME WO SHSH}

Sound Output Ei1 2o ZiE S8 =2 E8{&FL}

Send History-Data YAS QI3 A 3 HEES FA AHE2 Mati

3.1.3 The System Context Diagram
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System Context Diagram

Card-Info

Card Writer

Card-Info

Input Terminal
Process

Card Reader

Send

- Server
History-Data

3.2 Data Flow Diagram
3.2.1 DFD level 0
3.2.1.1DFD
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DFD Level O

Card Reader
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Card-Info

Card Writer

Card-Info Terminal
Input Process

Control
0]

Tick }

Digital Clock

Send
History-Data

Server

3.2.1.2Process Specification

3.2.1.2.1 Process 0

Reference No.

0

Name Terminal Process Control
Input Card-Info Input, Tick
Output Card Info Output, Display Output,

Sound Output, Send History Data

Process Description

THE7| U5 AAEe] AEZER{O|CL
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3.2.1.3Data Dictionary
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Input / Output | Description Format / Type

Events

Card-Info Input HelE Q8 Zest FIE MHEE | Data Structure(int,
10| =Lt Boolean)

Card-Info Output | 2& HAHZi7t 2H Fo ™HEE | Data Structure(int,
FIEZ MESICT Boolean)

Display Output Ei1 =°o A0 HY | int
=3Bt

Sound Output Bl =o A SM8oOZ|int
szt

Send History-Data | @42 @Igt Hef = YEE | Data Structure(int,
o Mz M &t Boolean)

3.2.2 DFD Level 1
3.2.2.1DFD

DFD Level 1

Card-
Info T Save

Data Card Info

Data

Team 7
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3.2.2.2 Process Specification

3.2.2.2.1 Process 1

Reference No.

1

Name Card Reader Input
Input Card-Info Input
Output T _Save Data

Process Description

7tEol §EE 012 M0 MEsts Z= M 20|

3.2.2.2.2 Process 2

Reference No. 2

Name Terminal Process Control

Input T Load Data

Output Card-Info Output, Display Output, Sound Output, Send

History-Data

Process Description

HEg20M 7tE YEE 74t =40 met Mgt 2

Z}Zto| Terminator 2 YSt2 H|O|HE ™At}

3.2.2.3 Data Dictionary

Data Name Description Format / Type

T_Save Data Card Info Input 2 5 7tX| Type @ & | LastTimelnfo (int),

=
=TT

=5t 0| 0|H Bus/Metro (Boolean),
In/Out (Boolean),
Balance (double),

TerminallnfoFromCard(int)

T _Load Data Card Info Input & 5 7tX| Type S £ | LastTimelnfo (int),

=&t OOl Bus/Metro (Boolean),

In/Out (Boolean),
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Balance (double),

TerminallnfoFromCard(int)

Card Info Data | Card Reader & £3|| 2'0t=¢l, 7IE | Data Store
"HE =2 Card Reader Input 0 2|3}
5 type @2 FEE[0jT LEItE
HOIHE 2AMeZ HEss FHa

= o-L-

3.2.3 DFD Level 2
3.2.3.1DFD

DFD Level 2

Card-Infa Card Card —_—
Input Reader Reader Card Info

Interface Manager Data
11 1.2
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DFD Level 2

T_Load g ARt

Card Info Data Process

Data

Coantral
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Card
Writer Wiite Data

Card Writer Qutput

Commang 2.2

3.2.3.2Process Specification

<Input Related Processes>

3.2.3.2.1 Process1.1

Dizplay |
Command (EENIERIET Display Data
Qutput i
23

Sound Data

Send Data
>

Reference No.

11

Name Card Reader Interface
Input Card-Info Input
Output T _Pass Data

Process Description

— -

Card Z2H ¢#H

MEE dghojo} txt mg i

HistEl txt 2 mf2 Card Reader Manager 2

rid
rot
n o

rz
ful
rin

3.2.3.2.2 Process 1.2

Reference No.

1.2
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Name Card Reader Manager
Input T Pass Data
Output T Load Data

Process Description

tt TS Y2

LHE A ERAl Bl =

<Control + Output Related Processes>

3.2.3.2.3 Process 2.1

Reference No. 2.1

Name Terminal Process Control

Input T Load Data

Output Card Write Command, Display Command,

Sound Command, Send Command

Process Description

N0 7tE §2E =0t A, otAL =hs, OIF4,
HE 59 I™E HE F Card Writer Interface, Display

Interface, Sound Interface, Server Send Interface =

Command 0|O|E{E M&sHC}.

3.2.3.2.4 Process 2.2

Reference No.

2.2

Name Card Writer Output

Input Card Write Command

Output Write Data

Process Description | HAE 7IE HEE E6f, 720 YL=HBHC}
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3.2.3.2.5 Process 2.3
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Reference No.

2.3

Name Display Output

Input Display Command

Output Display Data

Process Description | X A|Zt X2t ZH, ZTtoHo| MHEHE BHIOIQt 3
s}

3.2.3.2.6 Process 2.4

Reference No. 24

Name Sound Output

Input Sound Command

Output Sound Data

Process Description | &X}, otk}, =2t5, HE 52| HEE Hoiet o g
4|2 EY3C}

3.2.3.2.7 Process 2.5

Reference No.

2.5

Name Server Send
Input Send Command
Output Send Data

Process Description

Al LHYS 2oret Fi M=z HMEoCt

3.2.3.3Data Dictionary

Data Name

Description

Format / Type

T _Pass Data

Card Reader Interface OA BIOt=

ol

—

Data

Team 7
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HO|EE txt IDILHEEfZ 2|3t | Boolean)
S{HERAI2| O OfH

3.2.4 DFD Level 3
3.24.1DFD

DFD Level 3 Contral part(1/4)

Display Command >

Card Write Command
Terrminmal Display Comman

Process Saund comma:}
Send Comma

L
-

r:l:lrltr':'l . . T"gger TJE-%

",
"
F e

T
g,

Tick GetOn

Display Command

TR, 4

LA

Sound Command
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Card Write Command

DFD Level 3 Control part(2/4) Display Comman

GetOff Saund Cemman
Send Enmmari
-
Card Write Cammand
Metro Display Comman
—-ﬂ.,"‘t){r' .-.' et Sound Comma:%
Terrminal o Qe A Sand Camma
Process gty ———
Control
Card Write Cammand
Transfer Display Comman
A __‘Pis_,s Sound Comman
§ S Send Cnmmar}
>

Transfer

_D‘EI‘l}-‘
218 Sound Command
>

Display Comma nd,

—_
Card [nfei)8
Data

r Card Wiite Command
DFD Level 3 Contral part(3/4) Card Info O, % Display Comman
Ciata la
—_— Seund Camma

Send Command

Display Command,
play >

Sound C d
ound Command

Terminal
Process
Cantral

Card Write Cemmand
211

Dizplay Commal

Sound Commal

Send Cemmand
>

TR, 4

M2 MA
_D’EI‘l}-‘
2112 Sound Command

-

Display Comma nd’
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DFD Level 3 Control part(4/4)

_ 7
Card [nfe o~ {%
Data &,r Card Write Command

Display Comman

Saund Cemma :}
Send Comma

L
-

Terminal
Process

Control

211

S
Card Infe 0 %y
Data

f
.
e,
L

s
]
2

s,
=4

Tick

SRR S

Display Com mand’

Sound C d
ound Command

DFD Level 3 Server part

£
Histary f}ff:s?o
Qutput Data D, "]
utput Da it i

Server
Send Command Send Send Data
Interface

T |
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DFD Level 3 QCutput part (1/2)

Card Info r

Writer Write Data
Interface >

Histery
Cutput Data
DFD Level 3 Output part (2/2)
Display .
Interface Display Data 5
231
Sound C d Sound cound Dat
SIS Interface oy ata

241

3.2.4.2 Process Specification

3.2.4.2.1 Process 2.1.1

Reference No. 211

Team 7
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Name Terminal Process Control
Input T Load Data, Tick
Output Enable / Disable Command, Trigger Command

Process Description

Card-Info Store O|AM 7ZIE HEE 20jQf, ZtZt9o
AlLte|eE THESkE =dap 7tE 2 S H|uosto] ZR2

Eai
ZEM20 E2A F¥S EHC

3.2.4.2.2 Process 2.1.2

Reference No. 2.1.2

Name StandBy

Input Enable / Disable
Output Display Command

Process Description

ZEEZF B EX] e e dEfz Y=0| S0/ K|

o
=
SR SEQl =tHS =HoIH JdEE RIS

3.2.4.2.3 Process 2.1.3

Reference No. 213

Name GetOn Pass

Input T_Load Data , Trigger

Output Card Write Command, Display Command,

Sound Command, Send Command

Process Description

) && (balance>=normal_fee) && (trans==F)9|

HAECE  MELMHM FIE FEES ZOret
oM 7223 A&, inOut 2 T 2 HE, ug FHS
FHez2 By, B At 7|5t 2

Srstet

5
—+
()
>
Q
(@)
D
Hu
M
rl:l
Iy
i
r

3.24.2.4 Process 2.14
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Reference No. 214

Name GetOn Deny

Input T_Load Data, Trigger

Output Display Command, Sound Command

Process Description | (inOut==F) && (balance<normal_fee) && (trans==F)2|
Q0| MgEC JE FEE WFEX @D 229

Interface 2 HMEE MEHSICH

3.2.4.2.5 Process 2.1.5

Reference No. 2.15

Name Bus_GetOff

Input T_Load Data , Trigger

Output Card Write Command, Display Command,

Sound Command, Send Command

Process Description | (InOut==T) && (I\/Iot——T)OI A0 ASHEICE HEFAO|A
7IE HMEE Ot TAOA 2F A, inOut & F 2
HZA trans 2 T 2 HZA EjO A|ZHE 7|28t Z2Hzh9]
CE XC
— = L

Interface 2 M = oltC}.

—

3.2.4.2.6 Process 2.1.6

Reference No. 2.1.6

Name Metro_GetOff

Input T_Load Data, Trigger

Output Card Write Command, Display Command,

Sound Command, Send Command

Process Description | (InOut==T) && (Mot==F)2| ZA20| AM=C} HEAO0A
712 HQEE Zotet TN 2F Xt

HZA trans 2 T 2 HZA EfO A|ZHS 7|E8lD Ztzio
Interface 2 HMEES FESICL,
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3.2.4.2.7 Process 2.1.7

Reference No.

2.1.7

Name Transfer_Pass
Input T_Load Data , Trigger
Output Card Write Command, Display Command,

Sound Command, Send Command

Process Description

{Mot==T)&&(Trans==T) ~&&  (Balance>=MAX_BUS_FEE)
[|(Mot==F)&&(Trans==T)&&(Balance>=MAX_METRO_FEE)}2|
B0 ZHEL NE
T2 #g, us st

7|56t 2t2to| Interface 2 7

mo >
=2
_‘>._
N
[n
(02
HI
mjn
ng
o
o
=
O
c
~—+
0

g% $Eoz
o

7
-
C =2 Mosic

3.24.2.8 Process 2.1.8

Reference No.

2.18

Name Transfer_Deny
Input T_Load Data , Trigger
Output Display Command, Sound Command

Process Description

{(Mot==T)&&(Trans==T)&&(Balance <MAX_BUS_FEE)
[[(Mot==F)&&(Trans==T)&&(Balance <MAX_METRO_FEE)} 9]
oo MHCL = FEE WPEX YD Ao

Interface 2 HMEE MEHSICH

3.24.29 Process 2.1.9

Reference No. | 2.1.9

Name M2B_Pass
Input T_Load Data , Trigger
Output Card Write Command, Display Command,

Sound Command, Send Command

Team 7
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Process

Description

(Mot==T)&&(InOut==T)&&(Trans==F)&&(Balance>=NOMAL_FEE

+MAX_BUS_FEE)Q| A0 AMHHEICH X|SIENAMN HAR & =

Sik EfIE SfX| 23 RtHO| ZEH ALE HEANNM FtE

ZEE Zotet TAAM DL 85 700 At 7|22 At

inOut = BHE FHe=z E§,ﬂ1
t=

T =
AlZtE 718510 24+2t9| Interface 2 7

|:o

3.24.2.10 Process 2.1.10

Reference No. 2.1.10

Name M2B_Deny

Input T_Load Data , Trigger

Output Display Command, Sound Command

Process (Mot==T)&&(InOut==T)&&(Trans==F)&&(Balance<NOMAL_FEE
Description + MAX_BUS_FEE))Q| A0 AMHEZICE X|SIHOM HAZR Tt

SHAt EfE ofX| B THHo| BFS BR=E JIE E=

_C'>_
HALX| &0 2t2t9| Interface 2 HMEE TS

3.24211 Process 2.1.11

Reference No. 2111

Name M2M _Pass

Input T_Load Data, Trigger

Output Card Write Command, Display Command, Sound

Command, Send Command

Process Description | (Mot==F)&&(InOut==T)&&

(Trans==F)&&(Balance>=NORMAL_FEE +
ADDITIONAL_METRO_FEE)S| A0 AIM=ICt X|SHEO|A
Ust ikt Al EJIS SHR @D oS 2
MNE20M 72 FEE 2Ot THAOM OIgA 2

OH
XY, inOut & T

200 ®lut 7|2Q22 = S
+EIS E©B ooz §2 AIZtS 71Z%ta 22tol
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Interface 2 HMES FHESHO}.
3.24.2.12 Process 2.1.12
Reference No. 2112
Name M2M_Deny
Input T_Load Data, Trigger
Output Display Command, Sound Command

Process Description

(Mot == F)&&(InOut == T) &&(Trans == F) && (Balance
< NORMAL_FEE + ADDITIONAL_METRO_FEE)S| ZA=0j

HAHECE X[SHEOAM EF SEAF Al EfOE SHA] 2
Tojo] £5T FALE JIE HEE HZFEX ¥ 2o
Interface 2 HMEE FEISHLL
324213 Process 2.1.13

Reference No. 2.1.13

Name B2M_Pass

Input T_Load Data , Trigger

Output Card Write Command, Display Command, Sound

Command, Send Command

Process Description

(Mot==F)&8&(InOut==T)&&(Trans==F)&&(Balance >=

NOMAL_FEE + MAX_METRO_FEE)Q| ZAL0| AHE=IC}
HAOM X[BIEE s S 81X Ej1Z 81X %m0 FHoHO|
S0t 892 NEX0M FtE FEE ZOteb THAO|AM
oA @2 600 1t 72228 XtZ, inOut 2 T 2
HE, us b2 Hs FHe= HE, Bl A)ZtS
7|28t1 2t2to| Interface 2 MHEZE MEsiCE,
324214 Process 2.1.14
Reference No. 2.1.14
Name B2M_Deny
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Input

T_Load Data, Trigger

Output

Display Command, Sound Command

Process Description

(Mot==F)&&([InOut==T)&&(Trans==F)&&(Balance <
NOMAL_FEE + MAX_METRO_FEE)S| ZAHL0| AlM=ICE
HAOIM XSHEE 35 S ik Ej1Z B1X| Qn Fho
Sx3t FQE JlE FeE #ZEx @@ Zy

LS
Interface 2 HMEES MEHsIC}

3.24.2.15 Process 2.2.1

Reference No.

221

Name Card Writer Interface
Input Write Command, T_Load Data
Output Write Data, Save History Data

Process Description

JIEE2 ™= data & Write o}7| H™0| Card-Info
Store O] =dK|7| X data & 910{Qt HLWE BtCtL 1
=, H|WZof| 2t History Output Data Store 22
FHSY M data FY-F T data FH), nE
A~

T —

THBus/Metro), 25 Ol&F, DY 025 XMTe

_

C}.

3.24.2.16 Process 2.3.1

Reference No.

231

Name Display Interface
Input Display Command
Output Display Data

Process Description

SR AlZE X g9, Telo] FHE  Eoper 2Ho|
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=
=5

rot

bCt.

3.24.2.17

Process 2.4.1

Reference No.

241

Name Sound Interface

Input Sound Command

Output Sound Data

Process Description | X}, S}k}, 2t&, HE 59| HEE HHotet I MELE
42| ZesC}

3.24.2.18

Process 2.5.1

Reference No.

251

Name Server Send Interface
Input Send Command, Load History Data
Output Send Data

Process Description

Send Command

£ wf
2opet Fit Mu2

E|H
& otLt.

M LY S HEAREE

3.2.4.3 Data Dictionary

Data Name Description Format / Type
Display Command SIHE o QF 7| 2|8} | Boolean, int
MYES PYD BAZ TS
O] E
Card Write | ZE2MA = FIEEZ A | | LastTimelnfo (int),
Command H|O| E Bus/Metro (Boolean),
In/Out (Boolean),
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Balance (double),

TerminallnfoFromCard(

int)
Sound Command 24 TPMES Qo NMEEE| = |int
FE 2 HO|H
Send Command MAMHZES XL £918 | Boolean
olgt
Save History Data Card Writer Interface OfA{ | ZteH : double
ALt AH2fLf S H|olEH ws =tk Boolean (T
A, F X|5HA)
sl5 & : Boolean (T:
2hs)
oj™d At 6|8 : Boolean (T:
D74

Write Data JIEE M&E 0ol LastTimelnfo (int),
Bus/Metro (Boolean),
In/Out (Boolean),
Balance (double),
TerminallnfoFromCard(int)
Display Data CHEEZ] BLEHOA  HEAHEE | int
| O] E{ (THeH)
Sound Data Er2r7] AOZHOA KM E | int
HO|E{(int Zt0l [HE Z4Zto
=3)
Load History Data MHE HFSEE7] ™ Server | Tt : double
Send Interface 2 HMEE|=|WE =Lt : Boolean (T:
elelf HA X8R
25 o5 : Boolean (T:
2bs)
Ojg At 6|8 : Boolean (T:
O] 4
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Send Data MHZ M&EE 0o|H ZXtol - double
wE Lt : Boolean (T:
A, F X|SHAE)
zt= 05 : Boolean (T:
2ks)
0|4 A & : Boolean (T:
O] 4h

History Data Store Ma™Moz HgjE otkl =Z, | Data Store

Hef WY 7158 Ei MHE
27l 2sH
Store Of YA|H2=Z XFSHA
EICH

History Data

3.2.5 DFD Level 4

3.2.5.1State Transition Diagrams

Team 7
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(inout == F) && @nOut == T) &&
(balance >= normal_fee) (Mot ==T) /
&_& (trans == F) / Disable “StandBy”,
Disable “StandBy”, Trigger

Trigger “GetOn_Pass” “Bus_Get_Off
GetOn_Pass . > StandBy = Bus_Get_Off
ik Enable 2StandBy® " Tick / Enable “StandBy”

(inout == F) &&
(balance < normal_fee)
&& (trans == F) /
Disable “StandBy",
Trigger “GetOn_Deny”

(nOut == T) &&
(Mot == F) /

Disable “StandBy”,
rigger “Metro_Get_Off

Tick / Enable “StandBy”

Tick / Enable “StandBy”

GetOn_Deny Metro_Get_Off

{(Mot==T)&&(Trans==T) &&
(Balance>= MAX_BUS_FEE) ||
(Mot==F)&&(Trans==T)&&(
Balance>= MAX_METRO_FEE)}
/ Disable “StandBy”, Trigger
“Transfer_Pass”

{(Mot==T)&&(Trans==T)&8&(
Balance< MAX_BUS_FEE)
[|(Mot==F)&&(Trans==T)&&
(Balance<MAX_METRO_FEE)}
/ Disable "StandBy”, Trigger
“Transfer_Deny”

Tick / Enable “StandBy”

Tick / Enable “StandBy”

Transfer_Pass Transfer_Deny

Normal_fee 7|22 2
Balance 7}C ZHod

max_bus_fees= 700

iy s 5L CIE 23 + Ay 85 23
Trans T = 85 715, F = &5 27} feel=
Mot T = B2, F = X|6pd max_metro_fee= 600

= o CIE 23 + 20 25 23
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(Mot==T)&&(InOut== (Mot==F)&&(InOut==
&&(Trans==F)&&(Balan &&(Trans==F)&&

ce>= NOMAL_FEE + (Balance >= NOMAL_FEE
MAX_BUS_FEE) / Disable + MAX_METRO_FEE) /
“StandBy”, Trigger Disable “StandBy”,
~M2B_Pass” Trigger “B2M_Pass”

StandBy = B2M_Pass

" Tick / Enable “StandBy”

M2B_Pass

~
Tick / Enable “StandBy” "

(Mot==F)&&(In0Out==T)
&&(Trans==F)&8&
(Balance < NOMAL_FEE
+ MAX_METRO_FEE) /
Disable “StandBy”,
Trigger “B2M_Deny”

(Mot==T)&&(InOut==
&&(Trans==F)&&(Balan
ce < NOMAL_FEE +
MAX_BUS_FEE)) /
Disable “StandBy”,
Trigger “M2B_Deny”,
Tick / Enable “StandBy”

Tick / Enable “StandBy”

M2B_Deny B2M_Deny

(Mot == F)&8&(InOut ==
&&(Trans == F) &&
(Balance >= NORMAL_FEE
+ADDITIONAL_METRO_FEE)
/ Disable “StandBy”, Trigger
“M2M_Pass”

(Mot == P&&(InOut ==
&&(Trans == F) &&
(Balance < NORMAL_FEE +
Tick / Enable “StandBy”\ \ ADDITIONAL_METRO_FEE) /
Disable “StandBy”, Trigger

Tick / Enable “StandBy”

Normal_fee 7| 222
Balance 7}C Zio#

M2M_Pass
Inout T = §AL F = SfA}b

Trans T = 25 7b5. F = 35 27 max_bus_fee= 700

Mot T = =, F = Xjop2 e 23 + Ao 25 23)
Additional_metro_fee X|5}& At max_metro_fee= 600
2 0134 3% 2008 12 23 + Ao #5 23)
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3.2.6 Overall DFD
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4 Structured Analysis for Daily Calculation Process

4.1 System Context Diagram

4.1.1 Basic System Context Diagram

Basic Context Diagram

Bus
Company

Metro
Company

Calculating

Server DB
Process

Terminal

4.1.2 Event List

Input / Output Events | Description

History-Data Input CHEVZREH 5 22 Al H9YS 2ESHT}

Bus Payment-Data A SIALO] HA btz =l 2N LY S 2=
Metro Payment-Data X5t A Hut 2t2El 58 WIS EUEC
Complete Output 2 d3HOE 2t A d34ME ™METHC}
Display Output A2 dEF2E 2tg A 2tH0| ALE o}
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4.1.3 The System Context Diagram

System Context Diagram

Bus
Payment-Data

Bus
Company

ént-Data Metro
History-Data Company

input Calculating
Process

Server DB

Terminal

4.2 Data Flow Diagram

4.2.1 DFD level O
4.2.1.1DFD
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DFD LEVEL O

Server DB

Bus

Payrment-Data 7

History-Data

Input Caleulating

Process

Tick |

Digital Clack

4.2.1.2 Process Specification

Ver. Team1-2014.PTS.SA-3.0

Bus
Company

Metro
Company

Terminal

Display

Reference No.

0

Name Calculating Process

Input History-Data Input, Tick

Output Bus Payment-Data, Metro Payment-Data, Complete Output,
Display Output

Process Description | HAA|AHIO| OO HEZEZHZE SIFE(B &) OiCf ¢ 22
data £ HZASt XM2[E Sl S| =Lt

4.2.1.3Data Dictionary

Input / Output | Description Format / Type

Events

History-Data CtEt7|2E2EE A& 22 742} | int, Boolean, double

Input WS Aot

Bus Payment- | HHA  ZIALY| HAH 2bF = 24 | double
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Data LS H LY=L

Metro Payment- | X|S}& 3|ALY| HAH 2=l 2 | double

Data WS 2=t

Complete Mg MHa3XHo=z2 2lE Al | Boolean

Output G332 E HSott

Display Output qAag MHda™o=z  2m Al | Boolean
otHO| ZaE EHotrt

4.2.2 DFD Level 1
4.2.2.1DFD

DFD Level 1

. Patirment-Data
Calculating 3
Process
Control

S_Load

History-Info Data
Data

Histary
Data

Reader
1

Display
Cutput

4.2.2.2 Process Specification

Reference No.

1

Name

History Data Reader
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Input

History Data Input

Output

S_Save Data

Process Description

A E Data & M2|5t0 Input-Data Store O X ZEStC}.

Reference No.

2

Name Calculating Process Control
Input S_Load Data, Tick
Output Bus Payment-Data, Metro Payment-Data, Complete Output,

Display Output

Process Description

SI2(3 &) OFCF =2t StH, Input-Data Store Of| A History-

Info Data £ QI0{Q} XN2| & =S

4.2.2.3Data Dictionary

Data Name

Description Format / Type

S_Save Data

History Data Input & | (B2M Trans Data / H{A-
6 7tX| Type S22 2 FoH| >X|5HE 25,
O Of E M2B Trans Data / X|&}&-

>H A 2hg,

_

Normal Bus Data / gt
HA 25

Normal Metro Data /
2t XI5t 2=

B2M Not Data / HA-
>X|5lE Bhs B 0jHA
M2B Not Data / X|S}HE-

>HA s 2 084

S_Load Data

Calculating Process | (B2M Trans Data / HHA-
Control OfA AR 37| | >X|&HE b=,
Qs 2101 S0|= H|O|H | M2B Trans Data / X|5}E-
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>|:|-|A §|-ﬁ

—_— = O
Normal Bus Data / gt
HA 27
Normal Metro Data /

et X|5tE 25

B2M Not Data / HA-
>X[5HE 2hs = O1gL
M2B Not Data / X|5}A-

>HA s 2 0184

History-Info Data

Server DB 2E2H
2OoLEQl, AHel UIES

History Data Reader Of
o8 6 type 22 THst

SREE 25310}
UNHom  HEIE
AFA
o -

Data Store

4.2.3 DFD Level 2
4.2.3.1DFD
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DFD Level 2

History History
Drata = Data

Reader Reader
Interface Manager
11 1.2

DFD Level 2

Data

Signal Data

5_Display Data
_Display 5

4.2.3.2Process Specification

<Input Related Processes>
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Reference No.

11

Name History Data Reader Interface

Input History-Data Input

Output S_Pass Data

Process Description & El Data £ History Data Reader Manager Z Pass
stct.

Reference No. 1.2

Name History Data Reader Manager

Input S _Pass Data

Output B2M Trans Save Data, M2B Trans Save Data, Normal Bus

Save Data, Normal Metro Save Data, B2ZM Not Save Data,
M2B Not Save Data

Process Description

2= &2 Data & 6 7tX| YE{2| Data = LI ZL}
(B2M Trans Save Data / HHA->X|SIAE 25,

M2B Trans Save Data / X|S&->H A
Normal Bus Save Data / Q& HA &

Normal Metro Save Data / 2Ht X|5lH Q2

r

Ea
o

OH it

M

B2M Not Save Data / HHA->X|SIAE 25 = O|- A
M2B Not Save Data / X|8}H->HA =L = O|FAD

<Control + Output Processes>

Reference No.

21

Name Calculating Process Control
Input S _Load Data, Tick
Output Bus Payment Command, Metro Payment Command,

Complete Command, S_Display Command
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Process Description | 3}£(3 &) OC} 5% St Q2 82 Input-Data Store £
ik MHel ob F 2lANHA/X[SHE), HHEY| o=
==t

Reference No. 2.2

Name Bus Company Output
Input Bus Payment Command
Output S_Send Data

Process Description

HABIALR HAHYAS Send L},

Reference No.

2.3

Name Metro Company Output
Input Metro Payment Command
Output S _Send Data

Process Description

XotE=At2 FLWHS Send oot

Reference No.

24

Name Terminal Output
Input Complete Command
Output Signal Data

Process Description

Ctak7|2 ™HARLZE Signal & & HHCH

Reference No. 2.5
Name Display Send
Input S_Display Command
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Output

S_Display Data

Process Description

ZUE otEHo JuEaE =4

ShC}

—

4.2.3.3Data Dictionary

Data Name Description Format / Type
S_Pass Data History  Data Reader | 2t : double
Interface O A] History | & ==Et : Boolean (T:
Data Reader Manager Z | HHA | F: X|S}E)
Mot = O|o|H ks oF Boolean
(T: &5)
oA o5 Boolean
(T: o] g+4h

B2M Trans Save Data

HA->X[5HE gt

double, Boolean

M2B Trans Save Data

F

R|PE->H A 2t

double, Boolean

Normal Bus Save Data QHF A double, Boolean

Normal Metro Save Data | &Et X|SIA double, Boolean

B2M Not Save Data HA->X|5IE 2% = | double, Boolean
0] A

M2B Not Save Data XotE->HA =& = | double, Boolean
0] A

S_Send Data Zt BAIE HLUj= %= | double
diata OO H

S_Display Data MH ELEHE HELUj=|int
[0 E

Signal Data CHH7| 2 HL}j+= | Boolean(T:2t&, F:ALI})
Hiretz OolH

4.2.4 DFD Level 3
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4.2.4.1DFD

Ay,
DFD Level 3 Control part (1/3) Mormal iy
e ontrol part (1/3) Bus Data {g{q

Mormal T‘*'“‘ e 02 TotalBus
g, Bus T Data
| Process
..taru:iE-- 214

B2M Trans
Data -GL:;.I’r

Initiation S Y

Control ] er, Procase Process
211 _ 213 Execute

Data

Executa

Tlll-‘:k. Data

M2B
Trans
F'rl::u:::::

M2B Trans
Data

DFD Level 3 Control part (2/3) Mormal '
Meatro Dat?rﬂtf?'o Normal

e Metro
. Process
2.1."

initiation St
Control ] Process
211 ) 713

M2B Not Not

Data Process
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DFD Level 3 Control part (3/3)

Execute Data

Tick

DFD Level 3 Output part (1/2)

D ——— %
Total Bus I.&qpre’f
Data

Bus Payment Command Company
Interface

Metro
Metro Payment Command Company
Interface
23.1

Team 7
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Complete Command

Display Command

Bus Payment Command

Metre Payment Cammand

L L N

S_Send Data
— >

5_Send Dat
_Sen aa}
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DFD Level 3 Qutput part (2/2)

Terminal
Interface
24.1

Complete Command Signal Data

L J

Display
Interface
251

Display Command 5_Display Data

L J

4.2.4.2 Process Specification

Reference No. 211

Name Initiation Control

Input Tick

Output Enable, Disable, Trigger

Process Description | ZIEZE2 StandBy Enable #EfE {X[St2 ULt
SHE(3 &) Ottt Tick & #=Cf. 0| [, StandBy Ei=
Disable AE{7} T|11 Start Process & Trigger $HCF.

Reference No. 212
Name StandBy
Input Enable, Disable
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Output

Process Description

S| 7| JE Z2M 2

Reference No.

213

Name Start Process
Input Trigger
Output Execute Data

Process Description

Trigger  Of  2osf  AHAMEDH  t¢
execute(& A ZIC}.

TZN2AE

Reference No.

214

Name Normal Bus Process
Input Normal Bus Load Data, Execute Data
Output Total Bus Save Data, Execute Data

Process Description

HAQ| "t &KXt Al Data & 2402t NH2| & Total Bus

Store 0ff X Z&SHCE 12|10 End Process £ Execute L.

Reference No.

2.15

Name B2M Trans Process
Input B2M Trans Load Data, Execute Data
Output Total Bus Save Data, Total Metro Data, Execute Data

Process Description

HA->X|SIE 2t5 Al Data £ 40{QF X2| & Total Bus
Total Metro Data 0 XNZEStCE 12|11 End

Process £ Execute otLC}.

Store,
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Reference No.

216

Name M2B Trans Process
Input M2B Trans Load Data, Execute Data
Output Total Bus Save Data, Total Metro Save Data, Execute Data

Process Description

K|St ->HA 25 A| Data & 0|2} X 2| = Total Bus
Data, Total Metro Data 0ff XZ&tSHC 12|13 End Process 2

Execute SHLC}.

Reference No.

217

Name Normal Metro Process
Input Normal Metro Load Data, Execute Data
Output Total Metro Save Data, Execute Data

Process Description

XSt &/6tK Al Data & 20{Q} X 2| = Total Bus Data,
Total Metro Data 0f A ZtSHCE 2|11 End Process &

Execute SHLC}.

Reference No.

218

Name B2M Not Process
Input B2M Not Load Data, Execute Data
Output Total Bus Save Data, Total Metro Save Data, Execute Data

Process Description

HAOAM XSHEZ 25 ot = SIXEfAE HX|
O ™At AR Data € 2402} X 2| & Total Bus Data,
Total Metro Data 0Of A ZEtSHCE 2|11 End Process £

Execute SHLC}.

ofo
LS —

Reference No.

2.19
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Name M2B Not Process
Input M2B Not Load Data, Execute Data
Output Total Bus Save Data, Total Metro Save Data, Execute Data

Process Description

. —_

XSHEoM HAzZ 2t5 o 2 SIAEIAE HX| Q2
O-dA AL29| Data € 210{2F XH2| & Total Bus Data,
Total Metro Data 0f A Z&SHCE 12|11 End Process &

Execute SHLC}.

Reference No.

2.1.10

Name End Process
Input Execute Data, Tick
Output Complete Command, S_Display Command, Bus Payment

Command, Metro Payment Command

Process Description

o Z2MS0A  Execute = E2H FHE|=
TZNAZ XEXZ Qs HF2 Execute 2
Clock ©2E2E 7tML2cCt dg|n Y™AIZHE X)) O

£2g 32 BiCt

q —

Reference No.

221

Name Bus Company Interface
Input Bus Payment Command, Total Bus Load Data
Output S_Send Data

Process Description

HA 2AL7E
NYLZRE 5O HA DAZ HESHEL

grofop B A ED BN BUS

—_

Reference No.

231

Name

Metro Company Interface

Input

Metro Payment Command, Total Metro Load Data
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Output S_Send Data
Process Description | X|St&  3|AtZF EtOpof g ™AF ZAap S ZHS
MNY2z2HE 9012f, HA oAtz HEHEC0E

Reference No. 24.1

Name Terminal Interface

Input Complete Command

Output Signal Data

Process Description | HAS H4EMHOZ 2lg }MS Al ZNE A2 2 EHSHL

Reference No. 251

Name Display Interface

Input S_Display Command

Output S_Display Data

Process Description | HAME H&3Xo=Z 2tz JMCts ZAE otHO| =SS0
4.2.4.3Data Dictionary

Data Name Description Format / Type

B2M Trans Load | HA->X|SAE ztE double, Boolean

Data

M2B Trans Load | X|S}AE->HA 2tE double, Boolean

Data

Normal Bus Load | €HF A double, Boolean

Data

Normal Metro | Bt X|&FA double, Boolean

Load Data

B2M Not Load | HA->X|8IA st& & O|&- At double, Boolean

Data




Ver. Team1-2014.PTS.SA-3.0

M2B Not Load | X|3}&E->HA ZtL & O|F A double, Boolean
Data
Execute Data 2t TZMNA9 AlISHS | Boolean

Execute EP Data End Process °| AlME HEHSI= | Boolean
O] B
Total Bus Save | Total Bus Data O] H+Z&Z 2 | double
Data H|O| K
Total Metro Save | Total Metro Data 0] =& E 2 | double
Data H|O| E
Complete CHET10|A EWZE 2= Al | Boolean(T:&t= FAILY)
Command H=
S_Display MY BELHEZ EUY=E ¥HH int
Command
Bus Payment | Bus Company Output ZZ M| A 9| | Boolean(T:& 9!, F.HH)
Command A4l 25 Z285I= Y
Metro  Payment | Metro Company Output | Boolean(T:&9l, F:H &)
Command TZMAC AlH HE=
2385l= 349
Total Bus Load | Bus Company Interface 2 MEE | double
Data MOl (=T Zia)
Total Metro Load | Metro Company Interface £ | double
Data Hed Holy (2E ditad)
Total Bus Store Server DB =ZEHEH 2 7z} | Data Store
lHoie Efiz XA 2=
HA  S|A7L gopop & 2o
A S MESHC
Total Metro Store | Server DB ZHE &2 72l | Data Store
oS Eflz Fits 2=d,

>
40

|5HE =|AbE 2otop & 5o

=
g S ML

—
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4.2.5 DFD Level 4
4.2.5.1State Transition Diagram

Tick (Time % 180 == 0) /
Disable “StandBy”, Trigger “Start Process”

Tick / Enable “StandBy”
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4.2.6 Overall DFD
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