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1. M
1.1. =3
2 EME= 20173 AZChstuo ATEQ s JH=E Zolo| MENAE MHSHTH MEIHAE Point
Of Sale (POS) System= A ZES0{T+S 0|25t 7HA| A|ARIOZ 18 SH= Zi0|Ct
1.2, H¢

POS SystemO|2t ot 2 HO|HE o= 22|5t, N WFHHEE 2510 FIIXIE &
HAI7|= AIA-O|CE 2 ZEHE = TH| POS System & POS 7|2 S 22 #55H= A

oz 1R2E Fetelrt,

2E AAE2 SW BeZ FRE HW7ZL 2R 222 SW EES S0 7tdel HWE Faist
Ct.

Digital signage

Kiosk

Mobile

= ol Data center

e Business managment

Figure 1 POS System

O|0|X| £A: http://traudit.blogspot.com/2012/03/narrative-of-system-control-evaluation.html)
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=Y

HW: Hardware

SW: Software

POS: Point Of Sale

POST: Point Of Sale Terminal
7HA: Cashier POST AtEX}
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SWZ 7&3t= 7H2| POS A|AH

7|5 (Statements of purpose)
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POST= 7HM St (E{X| 232l)S 0|83l Tof, et=, M1 &l e 4= ACt

POST= HIZE AFHE Sol| 84F E£= -3 HIZEE AW5H0] YEHE 4 2e=Ct

POSTE THOf Algtoj|M AMZQ| HIFEZ HIRE AFHHZ A0 B S20f| AE 2 F7t5t0 A
2| +E= S7HAIZE + UL

POST= HOH H&0l|A 71 SHH(EIX| 2321)2| =S Sall Hife JF2| #7823 571 daAl7|
HLt 4EE S0 HAE 2= At

POST= i H&0|lM 12 5lHE Saff #ifg &Z2 SAUS 0| EL.

POST= WOHE =8t = 024 st 71 st30]| 22f Holf Y2 E ES=siCh POST= HOHE &
=8t £ ZEIE7|E 0|3l i =52 St

POST= HOHE 2t=Zst = M1 MH2| &F +& 2 E YUH|0|E sirt.

POSTE &2 AZ0A ¥4+Z9| HIAEES HIEE AI|HZ AZHSI0] & 758t Y4B OIX| Tt
& 4 oI},

POST= &t=2 2t=st & 0 st 7iM 3t30] 22t otE HEE Z25iCt POSTE St2S &
=5t = ZEIE7|E 0|83l &= I+52 E=slrt

POSTE &t=2 2=t = M1 M| ¥& =& FEE YO0|E sttt

POST= M1 &2l F0| S0 &XY g2l M1 FEE 0| S2HBITE. POSTE DI 244|
(RHg)ofl FLt0] O|ROX|0 T4 D ME{Of| QU= SHE S AUE Ol et= YHE ZEIEY|E 0|3
it BOME st
A ERH EE

POST Ar&%t= 7HM0|Lt.

MEXHE AMEX| HAS 2 %= ULt

MEXRHE HIRE AIHHE 0|83l &F, S5 27U + At
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POSTS| 7HM SHH( 1i| A32) o A AT A W= 7|HE YHO = XS
2 Cygwin Console(Cygwin Bash Shell)Z CHF|SHCE.
= Z3{2 HIAE T}l MAMOZ TG}

POST ﬁézacliel SIRE SAAIZE 32O Z JHHSICH(SHAAIZE 1 Z2>7HMAZE 882) POST T2
BHOIIA AlZE EFO| TLQESH HELS «YYYYMMDDhhmm’CZ “Qi2lUA|E” o=z HJSiCt
-201709111843
POST Z20 Sz & A& A| 7|=0]| ZISIE AlZH0| O|HX|=Z $iCt POSTOIN CHRE 4=
2 & 755 (K, ofo|A3R MY B BtH S24, FHL|)Z SFESHTY
AMEO| HEHESIQ E &1
oqE = HIZE
oy 1,000 001
ojo|A3a &l 1,500 010
o 3,000 011
= 500 100
efH 800 101
S8 1,200 110
7{1j 2,000 111

T7HO| 8H2 QA A|, QW4Z L{olo| FMA| AHZ 0| CisH SH2S 4alistrt,
T Mefs 272 BIAE TRUR CHA|SHCH
I

A

A& ItY: YYYYMMDD_product.txt, o S5 mt: YYYYMMDD_sale_management.xt)
SHE7F XL [0 Mu{o] &F b, mhoff 22| I 2 OFE IRz M2 440 &| 0 4Z ot &
£ 4E2 100712 =7|3} Stt.

POSTe| HAO0| HX|H X522 = M1 M2t HES S7ISISHCL
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3.

IS 27 Afg

3.1.

3.2.

Q| QIE{T|0|A
3.1.1. AFZX} QIE{H|O|A
A : 7HM SHH((E|X| A3 E), HIRE ATHL
£ JHM SHH(EIX| A321), 12 5tH, A4+F
3.1.2. HW QIE{H|0]A
9l2]  HERE AJH MM, FHM SHBH(EIR] AT21) MA]
=2 ;74 SIR(EIX| A321), D2 Bl0, Y4Z =Z2IE]
(1) Customer display
2 ) Cashier display
(Touch screen)
@ Receipt Printer 3 ) Barcode scanner
3.1.3. SW QIE{H[0]A
2y Mo e
EHpN s 1]
3.1.4. S QlE{H|0|A
7l QFArE
3.2.1. EtOj

3.2.1.1. Function

POST=

POST=

POST=

=2

bl
N
B
rel
= |

o
I
=2
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e HEE A SHH(EIX| 2322t 174 SHHO|

Eh
)
o
m
ul
a

POST= 7iM StH(EIX| A32)E Sdff Tl S0 A= =2 W+ F74 g2 Al
717U 4EFE SEOM ®MA & 5 ATt v

e HEE A SHHE(EIR| A3t 17 shHo| 242 Uoo|E ECt

POSTE Hufslas AHE| JH47} A0 MT JH4HCH BEE 29 M S (ElR|
AT “XX 47 SERILICE 2Hs HAIXIZ =it

_'_

POST= ZH7t 2tz &[M JHM SHH(ER| A32)Qt 128 StHo)| 22t Tl FJEE =2

Ct.
7HM SHE(E{X] 238)
Display example
% HojY 20,000
=Y 30,000
HAEE 10,000
4B 4% :5/ £} : 500 / Boj 2 : 2,500
ME 23 :4/ T} :1,000 / Tof 2 : 4,000
o7 3pA
Display example
£ mojy 20,000
a2 30,000
HAEE 10,000

POSTE ©f7t 2t2E|H H+F ZRIEV|E 0|83l Hil I+-5S £=E

25 Y4

Y4Z= ¥WS : YYYY.MM.DD.hh.mm (4.8.9.Al.58)
R : YYYY.MM.DD (4.8.9)

Eof o8

48 oI +% Hof 3o

48 oL ¥ o 3
& Tofoy : x
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(O P52 E25ts A2 sale_ YYYYMMDDhhmm.ixt (S €LA|E) ot 2 MM

POST= ZHI7t 2t 2% M1 MH{O| 4EZ29| 7|5 YU|0|E .
(R Meo| 2! AHE T (YYYYMMDD_product.ixt)2| 4Z2| 7142 H|0|E 5t
L Zjo2 CiF|Ett)

POSTE ZHX7t &= M0 AHe| o HEE FIFSICE
(K2 MEqe| & mHof =5 ot (YYYYMMDD_sale_manage.txt)of
£ FII5H= A2 CHR|SHC))

SR EHOEE

3.2.1.2. Input

M SHH(EIR| A321)
HES| M

HIZ = Al

3.2.1.3. Output

on

HT rel W
=2

o 4> r2
ot OBty

0x 02
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322 =

3.2.2.1. Function
POSTE AIRXIZF WM SHH(E{R| AT 2I)2| 7|2 51HOj|IM & HE

e 4 et
POSTE BIZIE MIAOIA Y43 HICE S 1f HREE 942 o
U3 YE Y2BOIX| M Mo Holg st

T AE0lA BHE20| JHSSICH SHO| 8 P9, HAAIRIS S5 &2 S 2 4
T QI BHES HAE 4 Qlrt
AT MO BH0| BIHSSITHS SEO| 2 29, M SHH(EIXI A32) of 12 5
ol 242} ST BAFS $H20| BIHS BLICE” 2He HAIXIZ =l2Ct
=)ot 12 steiol 242t g2 HEE e

Ct.

WM BHAEX] 233)

Display example

EOf 2 20174 098 079 054 208
geE 39 20,000

A £ :5/ TH7} : 500 / o 2% : 2,500

i % :4/ T} : 1,000 / Tof 24 : 4,000

17 A
Display example
oHoj 2% 20173 09§ 07Y 054] 208
g2s 39 20,000
POSTE 820 2takM P+Z Z2IETY|S 0|85 &t I+5S STt

Team 1
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F+3 ¥4

Y43 WS : YYYY.MM.DD.hh.mm (9.8.9.Al.8)
SR : YYYY.MM.DD (4.8.9)

BE Y8

48 L % T 3

Y48 L ¥ wWof 3

POST= %Faol IR M1 MEo| &E2| Ji+E YUH|O|E Birt.
(M2 Mo F &F Tk (YYYYMMDD_product.ixt)2| &&
= A= thA|EHCt)

3.2.2.2. Input

MM BHH(EIR| AT)
Eof Y-
HIRE AL

3.2.2.3. Output

o
i

mMr 4> r2
ox O pyy

ok oQ
i
ox
HT
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3.2.3. Ht
3.2.3.1. Function

POST= OHY 12A|7t =|H otF St mol| AT L{HS M0 AME{0f|A Eotet PpF =
2IE{7|Z 0|R3| Zai5tC},

Y 45 Y4

S5 : YYYY.MM.DD (d.8.9)
moj ME

A8 W} 4%, 39

o4& L =% 29
Hoj 2 :

g#E 48

o4& L =% 29

Y& L =% 29

gE 39 :
(HLtE E=ist= A2 settle_YYYYMMDD.txt (A€Y) TS MMst= A2 CHA|

HAte POST7 71 iuiel A0 At Ki3o| =|nf, T i BH Fof =
Soj Ato| TIMEICH

ro

t=271 =

3.2.3.2. Input

Ty =

3.2.3.3. Output

=T

ol
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3.2.4. ™11 &0l
3.2.4.1. Function
POSTE 7|235tHolA X1 &1 HE I3 A| X1 &elS & 4~ QIC
POSTE X1 AMH{oilM Y 1 HEE gotet S7(31E 5t JHM &HH (E{X| A3
Zholl M1 HEE 5t Y4+3 Z2IE7|E 0|83 M HEE ST
o gel U4
S5 : YYYY.MM.DD.hh.mm (&.8.9.Al.8)
48 7L Mo
48 7L Mo
(M &QlE £245t= U2 stock_YYYYMMDD.txt (HY) ot MMsH= 2102
CHAISHCY.)
POSTE o S0|ALt &2 Soil= "1 &felg g 4 gich
3.2.4.2. Input
E{x|A32l
o ¥=
3.2.4.3. Output
stH &5
RERaE
3.3. M=z 7AE
HE0| Cist BHS {2 = 1ms O|5}0|C}.
3.4. A st
SASD 7id B 25 0|8510] 241 U MAStt
3.5. AZE0| &M
3.6. 7|Et QALE

Team 1
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4. Analysis
4.1. System Context Diagram

4.1.1. Basic System Context Diagram

/ \ Receipt
Printer

4.1.2. Event List

Scanner Sensor Input HIZE YEE Ql=Ch (ME HIZE, Y4B HHTE)

Display Sensor Input A SHH el=] HE(AE T, 42 SEMHA, He 3N, &5, xjnEQl)
Power Button Input el HESRZ POSTE Z=3ICt.

Server Data Input AMu{oll M H3 FH, ME M HHE WoL2C,

Save Ao Zof F&, &E 1 HE FEE 4G|0|E ShCh

Print A4S (Bl B, HAhS ZZIEo|M Dt 2 EHSICL

Display M stH, D2 stHS ZsiCt

Off Turn Off

4.1.3. The System Context Diagram

m Scanner Sensor Input Display m
Display Sensor Input

Server Data Input
Server _

Power Button Input

Team 1

Save

Print
Of Receipt
Printer
16
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4.2. Data Flow Diagram
4.2.1. DFD level 0

4.2.1.1.DFD

Barcode

Scanner
Sensor

Display

Scanneh§ensor Input

Display Touch

Sensor

Display Sensor Input

server Server Data Input

A
Power Button Input 1 )
5 : Receipt
. Tick Printer
.
Digital Clock
4.2.1.2. Process Specification
4.2.1.2.1.Process 0
Reference No. 0
Name Print Of Sale System

Scanner Sensor Input
Display Sensor Input

Input Server Data Input
Power Button Input
Tick

Display
Print
Save
Off

Barcode Scanner Sensort Display Sensor, Server0i|A{ H0t2 |
O|E{& 7IX|11 Print Of Sale System@t0ilA| X{2|5}01 Displaydi| atHS
£35l11 Receipt Printer0il M G452 £3, Mu{of| &SIt =5t
Power Button InputS 20tA Z2 ict.

Output

Process Description

Team 1 17



4.2.1.3. Data Dictionary
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Scanner Sensor Input HIZE FEE l=Ct. String

M SHH 2 FE(ME s, 42 SEAA, 22 2, .
Display Sensor Input E”:;i; J'_ET?_') SIS ol 1 Command / String
Power Button Input Hel HESR POSTE Z=3iCt. True/ False
Server Data Input MM F+Z FH, &E X1 Y E Hop2Ct File

Mol ol FH, &4EZ X1 HE FEE YH|0|E SiCt 5
Save # struct *Product : ZHo F& tructure
Print FLF (ol e, Fih S LRIEE SAHSHC) File
Display M 3, 07 SHHS E2SHT Structure
Off Turn Off Off

4.2.2. DFD Level 1
4.2.2.1.DFD
Power Button Input
Scanner Sensor Input Display

Barcode & Display &

command Barcode & Command Data Printer
Receiver

Control
3

Display Sensor Input

Off

Save

Print

Server Data
Server Data Input Server. Data
_— Receiver
4.2.2.2. Process Specification
4.2.2.2.1.Process 1
Reference No. 1
Name Barcode & Command Receiver
Inout Scanner Sensor Input
P Display Sensor Input
Output Barcode & Command Data
Scanner 2 Display SensorS0i|A| 20}2 DataE 7HX|11 Barcode &
Process Description Command Receiver 20l A X 2[5t0{ Display & Printer Control0i|

Barcode & Command DataS FEstct,

Team 1
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4.2.2.2.2.Process 2

Reference No.
Name

Input

Output

Process Description

4.2.2.2.3.Process 3

Reference No.

Name

Input

Output

Process Description

4.2.2.3. Data Dictionary

Ver. 2.0

2

Server Data Receiver
Server Data Input
Server Data

Server Data Receiver 2E| 202 DataZ 7FX| 11 Controlleroi A X{2|
&t 4 Ql= HEH 2 X{2[5101 Display & Printer Control0i| DataS
Server DataS FESiCt

3
Display & Printer Control

Barcode & Command Data
Server Data
Power Button Input

Display
Save
Print
Off

Barcode & Command Receiver 2t Server Receiver2FE{ B0t2
DataE 7}X| 1 X2|5t0{Display2t Printer0ll E&2 Li2|1 Serverd| X
Z8t11 Power Button InputS 20} Off & 4~ QUL

Barcode Data

Command Data

Server Data

I3 8t2 Barcode 7t ¥43 HEQIX| 4EFEHLIX| &2

HEl Data
# char kind : HIZEQ| B2
0 =AZ 1=g23) Structure

#int b_num HIZCEO| HS

=,
= %ﬂ-r. 9'|1L|, a 9|°|| G0
QI3 82 Command 7t A ZH$E
ENHE ot=X|, W2 FHS A=st=X]

&0l et=X| ZFEl Data

=l

#intcmd : WEojo| E2
(0= i, 1 = 82, 2 = AAEQI, 3 = A4 1 | 4 SN
= 3%)

>

#int p_num : cmd7} 3014 HAE AMEl4
# int price : cmd7 42142 22 o
MEo| A 22 HEE Controller?t AL & 4 = SHEY

2 XM2| &l Data

#int inventory[10] : &Z9| M1 FE Structure
(e.g. inventory[1] : ZtXt2| XH{11)

# Struct receipt : 343 &

Team 1 19
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4.2.3. DFD Level 2

4.2.3.1.DFD
Barcode .
Scanner Sensor Input Sensor Barcode Determine Barcode Data
A Interface Ba:cg de
1.1 :
’1
Tick -
Display .
Display Sensor Input_ Sensor Command ggtme:‘nn::: Command Data |
Interface 1.4
1.2 :
~

Tick .~

Server Convert
Server Data Input N Interface Load SorverData Server Data .
21 2.2
x
Tick .-
' Display
PowenButton Input ! Tick Display

Interface
3.2

&=

Barcode Data

Display Command
Save
w‘mand
OR Printer

Command Data

4[‘[)8@.

v

Interface
3.3

4.2.3.2. Process Specification

4.2.3.2.1.Process 1.1

Reference No. 1.1
Name Barcode Sensor Interface
Input Scanner Sensor Input
Tick
Output Barcode
Process Description Scanner Sensor Input0| String# 4= HE|Z S0{ZH=X| EOISITY,

Team 1 20



4.2.3.2.2.Process 1.2

Reference No.

Name
Input

Output
Process Description

4.2.3.2.3.Process 1.3

Reference No.
Name

Input

Output

Process Description

4.2.3.2.4.Process 1.4

Reference No.
Name

Input

Output

Process Description

4.2.3.2.5.Process 2.1

Reference No.

Name
Input

Output
Process Description

4.2.3.2.6.Process 2.2

Reference No.
Name

Input

Output

Process Description

Ver. 2.0

1.2
Display Sensor Interface

Display Sensor Input
Tick

Command
Display Sensor InputO| Stringti<= FE|E S0{RH=X| RIS},

1.3

Determine Barcode
Barcode

Barcode Data

U 2r2 HHE s{MsiAN 4EFEQIX| Y4+-BHEQIX| EEHSL0]
Barcode DataZ B8I5HC}

1.4

Determine Command
Command

Command Data

DisplayOliA 212 W&y HEE 7IX| 1 A ESHS S2|HLL 4ESES A
si2 UHOIX|E Et5t7| 2/ Command DataZ

A, g, Mgl
BB}

2.1
Server Interface

Server Data Input
Tick

Load
Sever Data InputO| File HE{Z S0{Rt=X| &0l

ol

=

2.2

Convert Server Data
Load
Server Data

42 | oadE 7HX|1 Controller?t EEt 5H=E]| Al E Server Datad

Ei= HEks|Ct.

Team 1 21
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4.2.3.2.7.Process 3.1

Reference No. 3.1
Name Main Control

Barcode Data

Command Data
Input Power Button Input

Load

Tick

Display Command

Printer Command

Off

Save

o 22 YESS HelstoiM 22t XEst CommandE 21 Server
0l SaveE ict. £ Power Button InputS 20t Off ST

Output

Process Description

4.2.3.2.8.Process 3.2

Reference No. 3.2

Name Display Interface

Input Display Command

Output Display

Process Description D:srlay CommandE 2ot 7HA StH3t FHA, 1124 StHHo| YEE ZFA|
Stk

4.2.3.2.9.Process 3.3

Reference No. 3.3

Name Printer Interface

Input Printer Command

Output Print

Process Description e §EHES XMelsiM S/ nERIRE Sstict

4.2.3.3. Data Dictionary

Scanner Sensor Input2 Barcode Sensor Interface .
Barcode OlAf CIXIE B2 W nput String

Display Sensor Input Display Sensor Interface0i| .
Command M CIXE HE2 HEE Input String

Server Data Input2 Server interface0l|A C|X[E H=

Load 2 #3HE! Input Structure
A, 28 StHol| ZAISHA 2 FE
# int total_amt : & EHIjH
. # int price : g2 2H
Display Command Structure

#int change : HAEE

# sturct* Product ( linked list, A=W, A=l 712,

AZo| fof2 ) : HofFE

Printer2 ZAI5H 2 2

# char- rec_n: 343 Hs (EM,AlZH

Printer Command # char* data : & Structure
# struct* Product : EOj™E

# int total_amt : = Hofjol

Team 1 22
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4.2.4. DFD Level 3

4.2.4.1.DFD

Sale Data

utton Input

Barcode Data

Command Data Controller
3.1.1

/ ---------- Check
Server Data 111112152 Check Data

314

Tick

P

Refund Data
e

Off .

C 0 ST T Bl Settlement
3.1.5 Data

Trigger
------- >
X4 Sale Data
- Tk Display
Command
Trigger

Refund Data
Update

Interface

Check Data 3.1.6

v

Trigger Check

_______ Inventory Printer

Command

*“Tick

Trigger
....... 'Y Settlement

Team 1 23



4.2.4.2. Process Specification

4.2.4.2.1.Process 3.1.1

Reference No.

Name

Input

Output

Process Description

4.2.4.2.2.Process 3.1.2

Reference No.

Name
Input
Output

Process Description

4.2.4.2.3.Process 3.1.3

Reference No.

Name
Input
Output

Process Description

4.2.4.2.4.Process 3.1.4

Reference No.

Name
Input
Output

Process Description

4.2.4.2.5.Process 3.1.5

Reference No.

Name
Input
Output

Process Description

3.1.1
Controller

Barcode Data
Command Data
Power Button Input
Server Data

Tick

Trigger
Off

Ver. 2.0

Command DataE HIEC 2 37| Oict A&of 3H= Trigger A1 EHH

=3

3.1.2
Sale

Trigger
Tick

Sale Data

Z=7| OtC} TriggergtOl HHHH A Triggering 2 U Update Interfaceo|

Sale DataE =MLt

3.1.3
Refund

Trigger
Tick

Refund Data

Z=7| OiC} TriggerZtOl HF™A Triggering 2 I Update Interfaceo||

Refund DataS E'HCt.

3.1.4
Check inventory

Trigger
Tick

Check Data

Z=7| OtC} TriggergtOl HHHH A Triggering 2 U Update Interfaceo|

Check DataE =MLY,

3.1.5
Settlement

Trigger
Tick

Settlement Command

Z=7| Ofc} TriggerZtOl HF™M A Triggering & I Update InterfaceO|

Settlement DataS =Lt
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Ver. 2.0

4.2.4.2.6.Process 3.1.6

Reference No. 3.1.6
Name Update Interface

Sale Data

Refund Data

Check Data
Settlement Command

Input

Display Command
Output Printer Command

i3 82 DataS2 FE ot0iA 4E M1 HEES Server0| SaveE

SiocesSIRestpion 5t Display Interface®t Printer Interface0 WS LH2ICH

4.2.4.3. Data Dictionary

ofol| A X2|%El Data

Sale Data (EHOHE A2, S, T2 ) Structure
# Product *sale : EHHO|EE
&h20|M X{2|El Data
(Bt20{E, 8t MEY, £, s22%H)

Ref Dat _ t

el REE) #int refund : 22 0{8 Structure

# Product *rec : 4-39| o =
A1 Data

Check Data #int inventory[10] : &&¢°| xjn FE Array
(e.g. inventory[1] : BtXte| xH1)
StESot o, 8= E Data

Settlement Data _ _ Structure
# Product *total : ZHIIHE + SHEHE

4.2.4.4. State Transition Diagram (Controller)

Tick[Sa) | Tick[T&&!Se]
Trigger “Sale” Trigger “Settlement”
) N J g Settlement
Tick[!Sa] - X Tick[Se]
/ /
Tick[R] Tick[C]

[Trigger “Refund”, [Trigger “Check Inventory”

Tick[!'R] Tick[!C]
/ /

Check
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4.2.5. Overall DFD

Scanner Barcode Det . Power Button
Sensor Input Sensor g erm‘;ne Input
_— -

Interface arcode

A A L
1.1 e Tick Trigger_»

€=--==
A
AS
A

« Barcodtie Data
Tick ‘,'

Display
Command

Displ Trigger Refund Data
isplay Display . e -
Sensor Input Sensor Command I(J:itr:mrmal:: [UNENCDECE Controller Tkiaieie

Interface -_—

e 3.1.1

1.2

Chook bata Interface
eCl a
/ 3.1.6
Server Data Input Server Load Convert Server Data Off

_

T Settlemen
PR SN Interface Server Data . Tick
21 2.2

Seeea Trigger
*. BRREPINYY Check
N inventory

~

x
Tick o

e Data

“A Settlement
3.1.5

b 4
+*Tick
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