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1 Introduction

1.1

1.2

1.3

Purpose

= =M= 20178 d=0stuol ~zZEQoss JHE Zoof d5MME 2ot
ME A £ Point Of Sale (POS) Systema AZEQIOTHS O|8%F 749 A|AHCR
THSt= ZAO|Ct

Scope
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Kiosk
Networking

'

4 Ia.'!__'_' t:-;!‘:

%
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*Se.%,g, Uala cenler
.t.a-f-_h‘ _ Business managment
A
,‘Q?'

Definition, acronyms, and abbreviations
HW: Hardware

SW: Software

POS: Point Of Sale

POST: Point Of Sale Terminal

Team 6 4



Ver. 2017SE-POS-SRS-1.0
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AEAtE HIZE AJHHE 0|83l &8, ST 2 AU = UL
Constraints

POST 2| 7HM StHEHX] 2321 U™ 8 A9 A7 He[= 7|EE YHO=R

CH & SFC

POST 9| 2= EL|ES] 32 Cygwin Console(Cygwin Bash Shell)2 CHX|SHCE
POST 2| ZEHE A8%t B 2 HAE I WHd2 =2 CfX|SHCt,

POST Z2O| StF £ TMHA|ZL 3222 JPSICH (HAAIZE 1 X > 7HAIZE
8 &)

POST 2RO AlZ ®#PIO| ERYt 2F2 "YYYYMMDDhhmm'2 2

"I UARE B BT

—

- 201709111843
POST Z212 T2 3 MAY Al 7|Z0| WSE AlZto| O[O{X| =2 BHLk.
POSTOIM CHEE AES F 7SE@RA, 00|43, 1Y, 8, 28, 224,

I sHYBiCY.

o4& That HIRE
AtX} 1,000 001
oroja3a 1,500 010
o 3,000 011
= 500 100
et 800 101
28T 1,200 110
7o 2,000 111
1740l ghE @F A, BT WS TH 0 el st=S Yoot
Mo M= 2709 HIAE mU=Z CHA|SHCL
(4= IY: YYYYMMDD_product.txt, 0§ 55 ItQ: YYYYMMDD_sale_management.txt)
SHEZE XL I MHel &5 e, Ehof 22| o2 O IRz M2 4d90]

0 4F oteel 2= 4E2 100702 27|}ttt
POST o HRO0| HAXH X522 M1 MHe &4FS S7|=2etrf

Structured Analysis

3.1

System Context Diagram
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3.1.1 Basic System Context Diagram

Touch
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Control
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Server

3.1.2 Event List

Input/Output Event Description
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Button Sensor input
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Sale management file
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Current time
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Sale information
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Refund information
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Sale error message

Refund error message

Balance accounts document

Receipt document

Refund document

Inventory document

Inventory status

3.1.3 The System Context Diagram

POS
Server

3.2 Data Flow Diagram

3.2.1 DFD level 0

«control
ile

Ver. 2017SE-POS-SRS-1.0

=

= joh0x RJ| M
B!

o ¥8)
ool E0ts8 &
GIALXIOI CH.

30 ot B9

~

>
=
x
=3

10| 0=

o] in

09 rir

3

=
=
g
O

w o
w2
g
2=

o

|y
=
— —1

Ol

o
Jz
>

il
b

U 02 | X 02 o
o

WO 1

2 4| M
Ol

fo
E

Inventory Informatio
SAI(MHD =01 Al2E,
= M OILCH.

POS A|AH! 7|5 XE|

SEN(AE =)0l TS

v
7
Customer
Sl Screen
\.\

POS

“m

POS
Server

Team 6 8



3.2.1.1 DFD

Button Sensor

Touch Screen Sensot...,

Barcode Scanner Sensor

7/
POS Server

3.2.1.2 Process Specification

Reference No.

Name

Input

Output

Process Description

ut

Control

0

Digital

Clock

Team 6
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,,/.‘
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>
Screen
N
\-

e

POS
Server

(0]
POS ControlO

Button Sensor Input, Touch Screen Sensor

Input, Barcode Scanner Sensor Input, Sale

Management file, Product file, Current
Time, Tick
Sale Information, Refund Information,

Inventory Information, Sale error message,

Refund error message, Balance accounts

document, Receipt document, Refund
document, Inventory document, Inventory
status

1) HE AME S8 POS7t POSTL
HAS MOSt=F si=Ct

2) HX 238 HME S YH

w2 Hw 7SS ME=E= 7ls

=d = ZNE HA 238,

=HE 238, ZEIHY0 HEI
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=58 A3z Y =270
NEs| M™MESI Chgst =g
LtEFHCEH

4) POS MHEZEEH &F nbYut zhoj
2| mrdE WorM POS LR Q|
Mo MEfet S7|HE AAFI
POSe| 02| 7|z =d = HAE
Mo MEHE AMufo| grdT =
UA HEstCt

3.2.1.3 Data Dictionary

enum {POS_OFF, POS_ON}

s A AE = AISE xcl
Button Sensor input EAT| MA"Ee HEE DAL 7| S E HEECL “Interrupt
Touch Screen sensor input | 74417} 2191 E{XIZ 278 YYF UXIstol HEBRHo yEwch | ege e

Barcode Scanner sensor
input

AEe| HiAEL F4Fo| HIREE ARSI 4E HE U I+F
off H3 o HE B

1) Product barcode

struct product_code

{
unsigned char b1 : 1;
unsigned char b2 : 1;

oot HE B2 ATk

}
2) Receipt barcode
typedef char receipt_code[17]
-Interrupt
. o MHZEE 7“' £'2= UE OYE 4F YR oS HEMEY, .
Product file CHl, 4e A3H)E o Qir text file
=} ClHl= Do I ite. 1 al
Salemanagement file Mo MHZEE MEihs o 22| o2 g ) EHE Lo text file

Current Time

A2"e| SHE CIXE AIAZEE AAZHAIZHE Hsict

Integer, Periodic

Sale information

_u“]" XO-IE orAI( u“on ﬁ
£l gjo|E{o|ct. BjAE0| MAZoE
RIS

ABE, 4E Wm0l 24 We|
Bt 48 3UR mastof

struct _sale_unit

{
Product * products[7];

int amount;
int money;
int change;
int time;

}

cf. Product

struct product

{
struct product_code key;
unsigned int volume;

}

Refund information

e Lol Cist WeEHEstan ot yEel Boj N2, HE 3
on $HES AR WK, BHE AIZ)E ofU|SHD] EAT| AlAHU @
5% A320 248 2320 HPHCE.

struct _refund_unit

{
Receipt receipt;
int _time;

}

cf. Receipt
typedef struct _sale_unit Receipt;

Team 6
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struct _inventory

- - {
Inventory information gég’goﬂﬂﬂ i Aejof] st HE R ol AlZh, THof Eo| Product list[7];
. int _time;
Sale error message M ME{o M Eoj 27h53 42 of ML= of|2] HAIX[o|Ct. | String
Refund error message FES +350| ot AL MEEl= o2 HA|X|o|ct. String

Balance accounts
document

St Eof, 2HE 7| 5o cist FEE FA FA (W, Tof 4E W
%, 22 WA)ol Xy 7|SE ZME olojsict.

text file(Balance accounts file)

. o 3 3N U M4E HEE A4T HA(E4T HE, T & . .
Receipt document % E"% %nﬂiﬁo«i# Tiast BNE sioiwty. 8 e fileReceipt file)
3 AX SA(HAE HS AME % S ZLoHyof Ok
Refund document ﬁga?:;;l;:g?s-ﬂ:? He 2E 4E TR wE 3ol text file(Refund file)

<3 = = Al 13

Inventory document

Inventory Information2 HtE 2= M1 A (xfD 2ol AlZ, 4
B BE)0l %3 718 2Molct

text file(Inventory file)

Inventory status

EAT| MAR 715 NE| = HAE W1 HE(LE )0l st
nhgdat ol 22| ohed  ofo|Bhot

text file(Product file, Sale
management file)

3.2.2 DFD Level 1

3.2.21 DFD

Touch
Screen
Sensor

Interface
1.2

Button
Sensor
Interface
1.1

Selecting the

POS
Server
Interface
3.2

facility
14

Barcode

Scanner

Sensor

Interface

13

Verifying the code
mb

15

Screen
Interface

42 43
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3.2.2.2 Process Specification

3.2.2.2.1 Process 1.1

Button
Sensor
Interface
1.1

‘ Reference No.

Name Button Sensor Interface

Input Button Sensor Input, Interrupt

Output NULL

Process Description HESESE POSTe HNA AMZE 2ot

POS AAEE 7tSA|7|HL SRS

3.2.2.2.2 Process 1.2

N
=~ Touch

Screen
Sensor —
Interface
1.2

Name Touch Screen Sensor Interface

Input Touch Screen Sensor Input, Interrupt
Output Key

Process Description HAl 238 MMEREH HX|E ZX|50]

[ ]
POSe| 7|5 & o 7|s& f¥VU=A

O 7 ¢t22 Mottt
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3.2.2.2.3 Process 1.3

Barcode
sl L Scanner
Sensor -
Interface
1.3

Name Barcode Scanner Sensor Interface

Input Barcode Scanner Sensor Input, Interrupt
Output Product barcode, Receipt barcode

Process Description HX 232 MMEREEH HXE 4X[5H0]

[
POse| 7ls & O J|sE f¥U=A

O 7 2oz ottt

3.2.2.2.4 Process 1.4

Selecting the —p
facility
1.4

‘ Reference No. 1.4
Name Selecting the facility
Input Key
Output New Work
Process Description POS7} M&dt= AMH[A2t WEHE KeyilS
QHoZ HIOtM POSIt FAsHOF Bi=

12
e J¥
mjo

POS HEE0| HEeCH

—
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3.2.2.2.5 Process 1.5

Verifying the code
number
1.5

Reference No. 1.5

Name Verifying the code number

Input Product barcode, Receipt barcode

Output Exception case Existence

Process Description HIZE 27944 MMERH 423 =35
HIRES Y ot HAE FF BH HA

3.2.2.2.6 Process 2.1

POS Display
Controller
4.1

Team 6 14
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Name POS Controller

Input New Work, Exception case Existence, POS Data Storage, Current
Time

Output Balance account document, Receipt document, Refund

document, Inventory document, Sale information, Refund
information, Inventory information, Sale error message, Refund
error message
Process Description 1) Input : New Work
@ SALE: AIHHE &9
Storage0l XY E
4% TS Zlidst
StorageE AAIZt &
FINISH7} MYUZ|AS
Display ZAEE2{0| Sale information, POS Print

HAEER{0|& Receipt documentZ HYHAIZI =F

*  RRBOHA] @2 B (Exception case Existence
valueZl 191 A22)0|= Sale error messageE POS
Display ZIEE2{0f Mot Tof das SEHetr)

@ REFUND : 27HHE Sdf 28 22 HEE=E POS
Data StorageO A&E 0§ WI2t HWSHO
78% 4% =S ot =E ZuE POS
Data StorageOfl YC|O|E s StLtS| 2= unitE
POS Display ZAEEZ2{0]| Refund information, POS
Print ZAEE2{0f= Refund documentZ HEA|Zl =
HEot.
* RROHX Y
valueZt -19l Z)0ll= Refund error messageE
POS Display ZHEZ2{0| ZHEstn HToj HES
SEretrt.

® INVEN : M2 Zgo=z INVENO| S0{2™ POS
Data StorageO| X1 HEHE ZtX2tM POS Display
HEE2Z0| Inventory information, POS Print
HAEEZE2{0|& Inventory documentZ BHHAIZ{N
HEetrt

@ SETTLE : M2 %S =Z SETTLEO] S0{23 POS

Team 6 15
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Data StorageO XMEE EE 7§52 72 Z POS
Print ZAEZ2{0| Balance account documentZ
HISA|ZAA FESiCH CHS XIQIO2  |NITALIZES
2O0{F0 FHi 4= orFe(sio)

INITIALIZE : POS Data Storage0fl M&E AE 2
100702 Z&7|245tn AFBUY S 25 X|2LCh
FINISH : TOof =2 dgs JTZEAZ17] 4
27|18ez2 mif AZ}WS I pOS7t =~Aslof
S 2 HHYEL}

TERMINATE : POS A|AHIS Z2$HICL

i

rok

ot

Input : Exception case Existence

@ -120 22 : It gAo| HRE ZRE A
POSZt XMzl &2l = typelf M2t Lo
ol2] HAIX|E POS Print AEZ2{0 Mt &

Agg ZRBCH (POST S27t OtY)

IE gAo HRE Z

otLIE2 HXf POS7t ME| F

2t POS Data Storagel| &% A& L= O

WS TtMetM fast

o
gotttH K2 Fe Y
o

Input : Current Time
A2E AZEE YO0IM POSOIMO| AlZt HAZ HHYE

-

o

T

AHEOol E[M POS WHEOIAM New WorkO| SETTLES

g O =Lt

Non-Activation command?t LH2{X|H POS LHEOf|A

New Work0| TerminateE 4 O{=Ct.
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3.2.2.2.7 Process 3.1

Data Access

Controller
3.1

Name Data Access Controller

Input POS Data Storage, Product information, Sale management
record, Tick

Output Update Command

Process Description 1) FIHEZ Ticke ZEAHAM POS Data Storagel|

SEI7L HEE =X HA[SHL HEf7E BEEEH QF
AAEIQl POS ServerOf POS Data Storagel| &ENE
20} Update Command& L 2IC}

2) POS HEZE2{0|A Request Command?t LHZ{X|H POS
ServerOf A Product informationZ} Sale management
recordE T™E B'OFA POS Data StorageO € HIOIE
li=g

3) POS ZEEZEZ{0A Initialize Command?t Li2{X|H
Product file?| && =%Z 100712 X7|2}8t Product
filedt AMZ2 EOf LY oY Ql Sale management

fileg MMt = Update CommandS LHEICE,

Team 6 17



3.2.2.2.8 Process 3.2

3.2

Ver. 2017SE-POS-SRS-1.0

POS
Server

Interface
3.2

Data Access
Controller
3.1

Reference No.
Name

Input

Output

Process Description

POS Server Interface

Update command, Sale management file, Product file

Inventory status, Product information, Sale management record

1)

Update command 28 2™ POS Server?| 1
MEfE POS Data Storagedfo| M1 AEiQt &7|3}

S =Lt

mjo

Data Access Z1IEE2{7l Request CommandE &t
I POS ServerOfA Sale management file, Product
fleg Y 0 O|AHE2 HEEZHM AEY =

[AEZE  Product information, Sale management
record2 HAA|HAM T E Tt}

Team 6 18
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3.2.2.2.9 Process 4.1

POS Display

Controller
4.1
e
Reference No. 4.1
Name POS Display Controller
Input Sale information, Refund information, Inventory information,

Sale error message, Refund error message

Output Display command

Process Description POS ZEEZQ 7| =0 2=EH 10 g ZNE
"8 2380 HX 2320 £ZHst7| {8 Display

command FH= U2ICH

3.2.2.2.10 Process 4.2

Touch

Screen
Interface
4.2

Team 6 19
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Reference No. 4.2

Name Touch Screen Interface
Input Display command
Output Sale information, Refund information, Inventory information, Sale

error message, Refund error message

Process Description = E{X| A3 2I0] pOS &% Z1t &3 FHS +HHCE

—

3.2.2.2.11 Process 4.3

Customer
Screen
Interface
4.3

‘ /

Reference No. 4.3

Name Customer Screen Interface

Input Display command

Output Sale information, Refund information

Process Description = =& A3 E0| POS =2 21 23 HYHZ A}

3.2.2.2.12 Process 5.1

‘.
‘e

.
LT
.

v,

POS Print
Controller
5.1
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Reference No.

5.1

Ver. 2017SE-POS-SRS-1.0

Name

Input

Output

Process Description

POS Print Controller

Balance account document,

Receipt

document,

document, Refund document, Inventory document

Print command

YA, WOf, B, WD el S0
HAO| 27 CoEE Mo mRls

3.2.2.2.13 Process 5.2

Reference No.
Name

Input

Output

Process Description

Printer

Interface
5.2

5.2
Print Interface

Print command

Balance accounts file, Receipt file, Refund file, Inventory file

A0S

Z2IH|of EM E8S Aot

3.2.2.3 Data Dictionary

Button Sensor input

ZAJ| Al2®e| M AL 7= ASE MEBC)

enum {POS_OFF, POS_ON}
-Interrupt

Refund

Touch Screen sensor input

FHA7L BHE EX 2 278 S AXIst HEERo M)

Integer(Key)
-Interrupt

Barcode Scanner sensor
input

Product file

HEo| HIRELL 45| HIZEE AKXt 4E & U I4+F
o SR E ™ECh

2
B
o

MWD MHERE MEits 4 ol 4F Y st SR(ULEY,
= Ct.

1) Product barcode
struct product_code

unsigned char b1 : 1;
unsigned char b2 : 1;

}
2) Receipt barcode

typedef char receipt_code[17]
-Interrupt

text file




Sale management file

D MHEEE HEYE S #E| oy w3 oo
3 HEE o3 Ak

Ver. 2017SE-POS-SRS-1.0

text file

Activation/Non-Activation

EAI| Mg 7|AHL D B¥E WYRICH

command
enum { SALE, REFUND, INVEN,
E{A|2220] O|MET} wAEOl W2 A7 MElE MU o | P Ly ToVINATE CANCEL
New Work o|stct FINISH}
i enum { INC, DEC}
Integer(money)
E : Exi U W2 HIRE Zo| HIZE F EHO| HX| R2 AL -12, E | Integer
ption case ce

# Ao HAES g2 A2 HIRE 8 2|0|shs H|o|E{o|ct.

(True(-1), False(barcode))

Product information

B AHEe| HE U $Toj tf$t cjo|=fo|ct.

struct product

{
struct product_code key;
unsigned int volume;

}

Sale management record

AF Thof, B2 ol 23 oiojE{o|ct.

struct _management

{
struct _sale_unit * record_1;
struct _refund_unit * record_2;

Update command

Inventory status

Current Time

POS server0f| X1 &Ei YUH|O|E FHo|CL

EAT| AARY 7S ME| = HAE WD HEH(HE S0l cHEt
ohat ol 2| mpd & o|ojpict

Al2Re| EIXHE CIX|E A|AIZRE HAIZH A|ZHE HEsich

text file(Product file, Sale
management file)

Integer, Periodic

POS Data Storage

EA7| YSOM JXI T Qs AE Mo AL LHock WD W
BE EA7| R IS 428 olsl WL Ho|E XBLo|H EA
7| Meet £71t et

struct product, struct _management
struct _record
{

char service_type;

struct _management * item;
}
struct _record® data® push/popst
= EX stack(POS log =717] 2I3l)

Sale information

THoj HE AA(S TOHN, I,
£ dlo|E{o|C}. HIR =0 MA|ZE
EARNEC IS

HﬁgE. 4E FH)of = ™>e|

3= 4 2ug =@t

o
hu

struct _sale_unit

Product * products[7];
int amount;

int money;

int change;

int time;

}

Refund information

e Widol ciEt "R EESI X} St AEo| T A2 BHE
N, EHET UE FYHE, 22 MZHE o0|StH EAT| Al AR HH
E EX| 2320 1248 A3 30 MEECL

struct _refund_unit
Receipt receipt;

int _time;

cf. Receipt
typedef struct _sale_unit Receipt;

Inventory information

B AlIEO|A 2] T EfOf| BHE R (WD =l AlZ, o &Ee|
qe).

struct _inventory

Product list[7];
int _time;

Sale error message

Refund error message

Display command

D MEol A THOH E7HS S AEY o MAEIE o2 oA X|o|Ch.

FEE 43| o AL WHElE o2 HAIX|o|ct

POs HEE2{7} MBS 7|58 48 2=stH 10 ciEt HaE
2370 E3stats FYolch

String

String

Balance accounts
document

St Toj, EHE 7| 5o cfst FEE YA HAMER, o 4F
o, B2 WH)oll % 7|EE 2AE 2lo|ch

text file(Balance accounts file)

Receipt document

S SUUNYE YEE 435 HE+T =, Hf &5
HH, F TojN)oll % 7ISe M E 2loistc.

text file(Receipt file)

Refund document

ME elojstct.

text file(Refund file)

Inventory document

Print command

Inventory Information2 HIE 22 IHD AA|(X{ I 24Ql A|Zf, &

E BE)0 %3 71E8 EMolct

POs HEE2{7} H3sts 7|52 ¥ 2=stH Jof ciEt Hat 2
ME =Z2IE7|of| it YYolct

text file(Inventory file)

Team 6
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3.2.3 DFD Level 2

3.23.1 DFD

POS Server

POS
Server
Interface
32

Button
Sensor
Interface

Barcode
Sensor
Interface
13

Verifying the code

Customer
Screen
Interface
43

3.2.3.2 State Transition Diagram (POS Controller)

Update

Refund
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3.2.5.2 State Transition Diagram (POS Display Controller)
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3.2.6.2 State Transition Diagram (POS Print Controller)
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