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Introduction

1.1

1.2

1.3

Purpose

= A= 201749 A=Oistue] AZEQIoZst JHE H2olel Hd5MME 2Tttt
HEM = Point Of Sale (POS) System2 AIZEQ|O|EHS 0|83 7449 A|AHOR
5= AO|LC,

POS System O|Zt ZOjet EHDH HOHE Y&¥o=z fe2ldtn, NAFEE
TS0l RIIIXE A7l A|2H”oICt 2 ZEHEE HA POS System &
POS EFU7|Tt & Yo Z Fdts A2 f2E  Hotatct

BE AA”IE sWw o2 st HW 7t 2R

HW & 3%}

H

" " .

B’ > Data center

e Business managment

Definition, acronyms, and abbreviations
HW: Hardware

SW: Software

POS: Point Of Sale
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POST: Point Of Sale Terminal

7§ A: Cashier POST AFX}

Reference
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Overview
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Overall Description
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Product Perspective
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User characteristics

2.3
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POST AtEXAt= 7HA{O|LCt,

MEAt= CMEX HHEE £ + UCH
AERHE HIZE AIHHE 0|83 &F, I+52 27U = ULt

24  Constraints

N

POST 9| 7HM BtH(EX| A3z 2 R AfH A Hels 7|2E o=
CH| ot

POSTO| ZE TL|EQ| =g
POST o] ZZIHE A%t ZE
POST ZZ2 19| sl2L:
8 &)

POST ZE21M0|M AlZ HEPO0| Hast 222 "YYYYMMDDhhmm'2 2
"OEYARE B BDICE

- 201709111843

POST Z23 ZTE T MAH Al 7|F0 Z&sIEH A|[Z0| O|O{X| =& PHCt
POSTOIM CtR&= HE2 & 7 r =
Az oot

- 489 YE= St9l 7 2

0

ygwm Console(Cygwin Bash Shell)2 CHA|StC},
H2 HAE MY MYo= DNt

ﬂH)f

SAA|ZH 3202 JPHSITH (HUAIZ 12 > THAAIZE

oE Tht HIZE
I} X} 1,000 001
ofo|A3 1,500 010
rl 7] 3,000 011
= 500 100
2t 800 101
SBES 1,200 110
74| 2,000 111

40| 22 F A, @5 W HM H4E0 s etE2S Ao

AE o= CHA|HCE
(4& T+ YYYYMMDD_product.txt, TO§ =& I-Q: YYYYMMDD_sale_management.txt)
SHEZF XLHEH Mo MEol A& mb, THof g2 o2 ChE Rz M2 440
D ME ool RE 4E2 100702 =73t
POST o MAO| Z{X|H XtZOZ X1 MHeI 4ES S7|3}$HCL

1 MH= 2712 A
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3 Structured Analysis
3.1 System Context Diagram

3.1.1 Basic System Context Diagram

3.1.2 Event List
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Button Sensor Input
Touch Screen Sensor Input

Barcode Scanner Sensor Input
Data(Sale Management, Product)

Current Time

Sale / Refund / Inventory Info
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Refund error message EHE HEOM o] LMoz Qloj E

Stock / Settle / Refund / Sale o =l dAo BHE, T 2t2 A

document
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3.1.3 The System Context Diagram

Button Sensor Input

Barcode

Sale / Refund / Inventory’info

Refund error
h Screen Sensor Input

anner Sensor Input

Sale /Reftnd info

POS
ock/Settle / Refund / Sale

Datz
document
arfagement, Product)
n;

(Sale Management, Product)

3.2 Data Flow Diagram

3.2.1 DFD level 0

3.21.1 DFD
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Button Sensor Touch Screen

Sale / Refund / Invenp#fry info
Refund error mesgdge

Butdgn Sensor Input

Touch Screen Customer

Sensor Screen

Touch Scr: apgor Input

Pos Control0

Barcode Scgaf€r SensgfInput Nock | Sédg / Refund / Sale
dodyment

Barcode Current
Scanner Time
Sensor

I Tick
1 Printer

Digital Clock

Data Data
(Salg/Managementt, Product) (Sale Managementt, Praduct)

Pos Server Pos Server

3.2.1.2 Process Specification

L

Name Pos Control0

Input Button Sensor Input, Touch Screen Sensor Input,
Barcode Scanner Sensor Input, Data(Sale
Management, Product)

Output Sale info, Refund info, Inventory info, Refund error
message, Stock document, Settle document, Refund
document, Sale document, Data(Sale Management,

Product)
Process Description 1) HE MMM MEYE2 M0 2t &ds}, bjgd
SEICt.

2) E{X] A28 MA7L B Stel ZHEO| OHE Mu|A
E FIZCE (StE0| ZME S AL ZaE7|2
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E YHo|Edtn #hE dBME T TRIE &
E& Ui

4) M| L|O|E 2 S7|3HE SMHoR st T A
HA S 22kl I HEE ArdS AMEof 1
erCt.

3.2.1.3 Data Dictionary

Button Sensor Input POS A|ARlIo| M M E MY
e

Touch Screen Sensor Input  E{X| =l $}H Z}

i rin [
radox i
NE Dlﬂ |->4
rot 1o m-ﬁ
RE o
R0
in

Barcode Scanner Sensor 242 ZHX|

Input I3 HAE
struct _inventory
{
Product list[7];
struct tm * time;
¥
struct product_code
{
unsigned char b1 : 1;
unsigned char b2 : 1;
k
typedef struct _product
Data(Sale Management, Me28e o8s poy ge) o
O|E49F AFZ ClOIE{O|C struct product_code key;
kroduct) |E12+ & HIoIEOlCk unsigned int volume;
unsigned int price;
} Product;

struct _management

Record * _list;
int count;

}
typedef struct
{

struct _sale_unit sale;
struct _refund_unit refund;
} Record;

struct tm
{
int tm_sec; /* Seconds */
int tm_min; /* Minutes */
int tm_hour; /* Hour (0--23) */
int tm_mday; /* Day of month (1--31) */
= = S FiCha int tm_mon; /* Month (0--11) */

Current Time CIXIS AAZ AZ#& Rt int tm_year; /* Year (calendar year minus 1900) */
int tm_wday; /* Weekday (0--6; Sunday = 0) */
int tm_yday; /* Day of year (0--365) */
int tm_isdst; /* 0 if daylight savings time is not in

effect) */
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Sale Info

Refund Info

Inventory Info

Refund error message

Stock document
Settle document
Refund document

Sale document
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struct _sale_unit

{

Hol= B A3
AE Fg, B I550f
& HHol SYsict,

iy rE! > rEl
%
E:
>r.$.
Im |o
Hu
[14°]

}

Product * products[7];
int amount;

int money;

int change;

struct tm * t;

typedef struct _sale_unit Receipt;

struct _refund_unit

HELZM B2 BB E  {
22 Y=ot SUSICL

}

Receipt receipt;

struct tm * t;

struct _inventory

I ol 4o M QFEE AlF  (

oMol LS AER|X| AEf HE Product list[7];
£ o|o|stC). struct tm * time;
¥
EHE Ao M o2 WMo E 9l
of Ao 2 MH|AE MBSt String
x| = o =€ gA|x|o|Ct.
text file
XD SO, AL BHE, TOj 22 text file
M FME %315' Cilof ¥ -
o|c}. text file
text file

3.2.2 DFD Level 1

3.2.2.1 DFD

Button Sensor Input

Touch Screen Sensor

3.2.3 DFD Level 2

Team 6
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number e POS Control2
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3.23.1 DFD

Button Sensor Input Input signal

) “*=-..__  Operating command

Touch Screen Sensor Input Coodinates on Touch Screen

N Touch Screen

4 Interface 1.2 14 Cood Key e
/"
Tick”
Barcode Scanner Sensor lnpu; m N—
K Interface 1.3
‘nck"‘
Data
(Sale Management, Product)
3.2.3.2 Process Specification
3.2.3.2.1 Process 1.1
Button Sensor Input Input signal
Name Button Sensor Interface
Input Button Sensor Input
Output Input signal
Process Description =T HEO Cis Y AUZE MO}

Team 6 12
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3.2.3.2.2 Process 1.2

Touch I I Touch
ouch Screen Sensor npu: Touch Coodinates on Touch Screen R

jd Interface 1.2 -
R4

Tick’

Reference No.

Name Touch Screen Interface

Input Touch Screen Sensor Input

Output Coordinates on Touch Screen

Process Description EX|2 58 3H Ao| ZjE ZHg M)

3.2.3.2.3 Process 1.3

Barcode Scanner Sensor Input Scanner

Sensor
- Interface 1.3

Number

Tick”

Reference No.

Name Barcode Scanner Sensor Interface

Input Barcode Scanner Sensor Input

Output Number

Process Description UHE HIZE ZtS A2 Mg += Y= HZE H

3.2.3.2.4 Process 1.4

Input signal

“*s-..__  Operating command
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Name Activating the system according the signal

Input Input signal

Output Operating command

Process Description HMEU2 L==0f et high voltage?! 8% ZA7|E &
?I-EI-AI?I_T'_ low voltageQ! Z ZAJ|E 5 I=’|’?‘ ‘a3t A7l

3.2.3.2.5 Process 1.5

Coodinates on Touch Screen

Key —

Reference No

Name Mapping the coordinates to key

Input Coordinates on Touch Screen

Output Key

Process Description EX| 232 49| otH I':I:I-.Oﬂ CHEEl= HIFE AlAE
LHF0IM X 2| 7tSS Key 2t2 = DHEA|ZIC

3.2.3.2.6 Process 2.1

“~._ Operating command

Touch Screen Coordinates .
Interface 2.2
Sale / mmnAow Info
Key Refund r message
Customer Coordinates
Sale / Refund info s':"" s
Settle / Refund / Sale
Document

Number

(Sale Management, P

Data
(Sale Management, Product)
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e R

Name

Input

POS Controller

Operating command, Key, Number, Data(Sale management,

Product), Current Time

Output

Sale / Refund Inventory Info, Refund error message, Sale /

Refund Info, Stock / Settle / Refund / Sale document,
Data(Sale management, Product)

Process Description

1) 2’93} HOoE e

J0) met TA7| HEg 7|HL Bt

2) KeyE 2™ KeyOfl CHSH Zt0j| 2} ZEAT| MH[AE $0l=
Gl AA% =0 w2t XAISH2 2 Key 240| HEE $E UCL

EHOH[SALE] : 7| 20| FINISHZ} 7| FH7X| HtRE A7l
B2 AME HSE 3 Ui M4E T 2|AEE AHH|0|E s
&=L}
ZHE[REFUND] : 88
SIX| %2 H+30|H
EESln g8t dx30|H
of 0 HEHE LHIO|E AZICE
i1 ZOISTOCK] : REE A|HOAMe| LHFE AE2|X]| AEY
£ 24 HojA F=SICL

FAHSETTLE] : CIX|E AMAZEE HEU2 Current Time
o] XpHE 72| ujf 7| ZHL AFEX O 2 SETTLER HI D
ool A&of gt HAS LZICE " o LR AEE|X]|
x7|8t U Mol M E X7|5}5I2t0 Q ”BICE
F|A[CANCEL] : BHE0|L} EOff MH|A =F0f 7| ZtO]
CANCELO| E|™ MH|A 3l517] FHof| Ho{E2 LR AE
2| X| AHAF MEfZ S A|ZICE

- Z7l/ZA[ADD/MINUS] : & THj Au|AE T8 Sof &
A3jEl 7] 2O oo nf2t WY 4E 28 ZHCH
1) HIEE HSE You A HSQIX| ¥4F WS x| Awsta
J0) WE S3E FUHC
. ME S > T A
. ERE S > 4T AE > BE AR

2) MHZRE DataE Y2 H

3) 21F 717] Mo

.

3.2.3.2.7 Process 2.2

SALE : HA|ZtC 2 H|0|E &|&= O 2| AEE Touch
Screend} Customer Screen0f| &= & HYHE HESICL
FINISH : o 2t=ofl Cist Ttoj FFo0f cist HIoO|E &
Touch Screen, Customer Screen, Printer0f] = stCt,
REFUND : 20| 2758t 42, 0|2 HIA|X| & Touch
Screen0f| S8 YEHE X 35t0 EO| HAXHOZE 2t
2E 320= 2 E5+50 Cist HI0|E{ & Touch Screen,
Customer Screen, Printer0f] MEstC},

STOCK : 8™ E A|HoAMe| LF AER|X| &EHo] Ci$t Hjo]
E{& Touch Screen, Printer0f| H=stct,

SETTLE : d4t A3 0f| Ci$t HIO|E{§ Printerdi|

Team 6
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3.2.3.2.7 Process 2.2

Name

Input

Output

Process Description

Coordinates

Touch Screen Interface

Sale / Refund / Inventory Info, Refund error
message

Coordinates

EL7|22E EWEEE Hag wo HX| Ss|of &

ubstsiLt,

3.2.3.2.8 Process 2.3

mnemanng o llw
/ Customer

Coordinates

\/ e Ll Interface 2.3

Name
Input
Output

Process Description

» Screen

Customer Screen Interface

Sale / Refund Info

Coordinates

ZAI|2EE S8dldl= FEE B HM S=oljof =
CilO|E{0]] CHot otH(D 48 A3 2l) 4o Xt S 873

£ uhatsict,

Team 6 16



Ver. 2017SE-POS-SRS-2.0

3.2.3.2.9 Process 2.4

Stock le / Refund / Sale

Name Printer Interface

Input Stock / Settle / Refund / Sale document

Output Document

Process Description ZAI|IERE E5l2ts BYE T D2 EMY &

=oljof 2 CO|E{0f CHEt =AM S8 fbetetct.

3.2.3.3 Data Dictionary

Button Sensor Input

Touch Screen Sensor Input

Barcode Scanner Sensor
Input

Input signal

Coordinates on Touch
Screen

Operating command

Number

Key

POS A|ARlo| A MSE HE
BtCt.

E{X|E St StEE MYSICE //

EfX|7} g st Aol 3HE ///
Zolct.

g3t H30f M2t EA7| Ml

£ Hlofsts BAoICL

HIRE A7jL 2 5E MEE b
AE Zto| Al2d YoM o8 |
7HsSHES HEE W4 Helo| &

c}.
E{X|7} 2RSS} Apmof cpg  €Num E IS\»;\)IS, I\F}lllill\:lllljl;lD, STOCK, SETTLE, CANCEL, FINISH}
sh 3¢ 7| Zolck, P

Integer (A& F0H0] 2 42 34 28l )

struct _inventory

Product list[7];
struct tm * time;

18

struct product_code

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

Team 6 17
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typedef struct _product

Data(Sale Management, MHZEE 8E oo 22| o {
E{ol AFZ [0l E40IC! struct product_code key;
Product) OlE{2t && ElO|E{0|Ct unsigned int volume;
unsigned int price;
} Product;

struct _management

Record * _list;
int count;

}
typedef struct
{

struct _sale_unit sale;
struct _refund_unit refund;
} Record;

struct tm
{
int tm_sec; /* Seconds */
int tm_min; /* Minutes */
int tm_hour; /* Hour (0--23) */
int tm_mday; /* Day of month (1--31) */
o CIx|E A AlZ+S FEFSIE int tm_mon; /* Month (0--11) */

s e IXIE AIAIZ AZHE Hateh int tm_year; /* Year (calendar year minus 1900) */
int tm_wday; /* Weekday (0--6; Sunday = 0) */
int tm_yday; /* Day of year (0--365) */
int tm_isdst; /* 0 if daylight savings time is not in

effect) */
}
struct _sale_unit
{
EOj AMEE Ol T 2HE Abstoj !’roduct * products[7];
M 4AzZtoz objo|= § 4% Intamount
Sale Info T B|AE ME THY Q4o !nt money;.
=28 ™Muol SUSICH int change;
struct tm * t;
}
typedef struct _sale_unit Receipt;
struct _refund_unit
SELdM BE S=To & {
Refundilnto g MHEQ} ZYUsiCE Receipt receipt;

struct tm * t;
}

struct _inventory
T sl oM SHE AFE  {

Inventory Info olAe] L5 AER|X| Atef "H Product list[7];
£ o|o|$ict. struct tm * time;
7

51 z
M=oz MH|AE HES String

Refund error message sif
x| 2 o S flAIx|o|Ct.
Stock document text file
Settle document Mo =l FAE BHE, Tl 2kF  text file
A=0M EM2 =3 E H|ojE
Refund document :ll:l‘- ki = ol text file
Sale document text file

Team 6 18
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3.24 DFD Level 3

3.24.1 DFD

Update command

v

ey Display command
Print command
Number
Display command
Data
(Sale Management, Product) >

Print command
3.2.4.2 State Transition Diagram
/ Enable "Synchronize"
Trigger "Update command”
Tick [Key !=|REFUND] Tick
/ Disable "Synchronize”, / Enable "Synchronize"
Trigger "Upglate the inner storage”
A4

Tick [Number]

N Update the inner Tick [Key == SETTLE] N Initisiize the inner

/Trigger "Update the inner storage” storage / Trigger "Print command” storage

Trigger "Innitalize the inner storage”,

Tick [Number] Tick [Key == SALE Il Key == ADD Il Key == MINUS]| 1 "9g¢r "Update command"

/Trigger "Digpiay command”, /Trigger "Update the inner storage"

Enable "Syn¢hronize”
Tick [Key == REFUND Il Key == FINISH Il Key = STOCK]

/Trigger "Display command”,
Trigger "Print command®,
Trigger "Update command”
Enable "Synchronize"
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Button Sensor
Interface 1.1

ek

Tick”

Coodinates on Touch Screen Mapping the
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*STD F7tH2 L&

- Key

Keye HAl 23TZRE 28 22 X @ts HA| 238 M AEI O] A7t
SALE, REFUND, INVEN, FINISH, SETTLE, CANCEL, ADD, MINUSE 22} M@ A|ZICY,

- Status Box

1. Synchronize : ZAJ|7F MH|AE 57| ® m=AT7] MHeE WE
AESX|(R L HE, ZAT] AR WY S5)2F JEIE S7I8 AIZICH

2. ldentify code number : 2t F+3FO0| YH2=E SORAS MHIZE A7fH
MM QIHMO|A7E =Xt HALE HHYF) diEd F+50| faT FF=FT UK
AABICE Tick Z=HO| A= Numbere /=3 32 W 3T HI I}
dedHez 507} 1 R=5HX| ot 52 4R0T 00| S0{¢tCt.

3. Update the inner storage : %% Key @fO| SALE, REFUND, SETTLE, INVEN

(450l Sl CANCEL FINISH, ADD, MINUSE Helstmy mf 2zt Zeiof
Re MHIA HSS|HMGSALEE 89) Ee HMs 20 UWF 2EZX] JEHES
YOO|EAIZICE &Y 7|7t EOf &M 2l = = SLAE, ADD, MINUSEY

=
—
- =

= Update the inner storage &EfE ZtZICH =Y 7[0f 0]2[2]
=02 408 Ct3 HEZ o[t

o L2 4
2
Ral
13
ikl
o]

HI g

wo

4. Initialize the inner storage : XAP’30| Z[AS M A|ARO|A AR F|E SETTLER
Mol 2t WR AEZXE Z7(gtn ZAY| MHE 4F M1LE
7|36t S QF T

3.2.5 Overall DFD

tivating the' Synchronize
Input signal system Inner storage Update comemand
according the RSN - vith the server
signal 1.4 212

“*-.._Operating command e,

Print command
Data <4
Tick
(Sale Management, Product) N Initialize the Print command
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