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1 Introduction
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1.2 Scope

Coffee machine2 AF2XIS| QM0 M2} machinel| MEIE KA & HIE ==3BHC| 2016SE
08 Eo| XASHAH E EZZME L= coffee machineg 7t4 A|AHOZ JASiSt= HAQZ, coffee

o
machine2 Atiol JEIS 2|5t AEXOA L2F1, MEAZRE FE 8 28 HEs &

0x

24
SiCt RE AAHE SWERte 2 Fosict HW7F 2ot 222 Swi2

of 285 USOU= ALS
ES THEO] 7tAo] HWE FHSiCL

1.3 Definition, acronyms, and abbreviations
HW : Hardware
SW : Software
CM: Coffee Machine

1.4 Reference

1.5 Overview

2 M oo o

rok

e
3 ME 75 GA
2 Overall Description
2.1 Product Perspective
SWE 7§t 7449l coffee machine A|AH
2.2 Product functions(Statements of purpose)
Coffee machine2 7I| F&0| 7hs3tCt.

==

Coffee machinel| L] &2 X0 W2t 27t

Mot

P QUL
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Coffee machine2 HL|7IE7} @l 4% #FE AMS22 24 £ AHLE F& oL

Coffee machine2 =1t IO &S X|HXHOZ ALE2XIO|AH 24 FCt
Coffee machinel| =1t HI|l= ALEXIO| 23l &M =ICt

Coffee machine2 machinel| L{EE HA g &= UL}

i=]

o
Rl
)l
o
ME
0
rot
oN
Ho
Q2
L)
oN
Hu
=2
_I'T'_l
ne
i=)
aju
mjo
nx
oA
Of
2
Rl
oA

b OO (CHAYSEWWT 1227 txt)
2.5 Assumptions and dependencies

Haot AHLZIR MAHE= HHECL

Mz £ Al dFe AHLZIRE SN SHO|O.

HUZh ot FEE[E O tR7 GA ECh-F2 O FES 96 0lF HHEA| ®ASHOF o

—

Ct.
3 Structured Analysis

3.1 System Context Diagram

3.1.1  Basic System Context Diagram

2016 Class A Team 7 6
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Display
Display Sign
Button Button Sensor Input
\ /,w’» Coffee
Coffee Machine
e
Ingredient Sensor Input Warning
Sensor Setting Sensor ing Data
User Action
Setting
Event List
Input/Output event Description
Button Sensor Input ArEALS| HE /S H|O|H
Ingredient Sensor Input | HI| == M= Z4X| HO|H
Setting Sensor 23 Uk 25, 09 23 oy
User Action Mz 2352, &2 AL|7HF0| ofgh HiofH
Display Signal SO =357 fle M2
Extract Coffee HIO == 87| 3t A=
Warning Signal 7O F=0| E718 4% 27| flgh M=
Setting Data 23 dEE 25, o) 23 HolH
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3.1.3 The System Context Diagram

Button Sensor Input

Waming Signal

Ingredient Sensor Input
Setting Sensor
User Action

3.2 Data Flow Diagram
3.2.1 DEFD level 0

3.21.1 DFD

Powder Sensor Input

Seftting Data

Temperdture Setting Input
zoncentration Setting Input
Reservation Type / Time Input

EOnCi
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3.2.1.2 Process Specification

3.2.1.2.1 Process 0
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Reference No.

0

Name

Coffee Machine System

Input

Setting Button Input, Coffee Button Input,
Reservation Button Input, Clean Button Input,
Terminate Button Input, Water Sensor Input,

Bean Sensor Input, Powder Sensor Input,

Remove Used Powder, Refill Ingredient,
Temperature Setting Input, Concentration Setting

Input, ,Reservation Type / Time Input

Output

Display Signal, Make Coffee, Setting Data, Warning

Process Description

Signal
YHE HES HASHL, M7t "Eots =2
TE, ALEAY A3 M=z FIteh M= gkolLt o

A URel ABE I R 82 4HE woi

_|

A 4F YS X
ZANN T

= SEBICE

mo Jfy

3.2.1.3 Data Dictionary

Input/Output Event Description Format /
Type

Button Sensor Input AEXZE =8 HES HE

(Setting Button Input,

Coffee Button Input, Int

Reservation Button Input,

Terminiate Button Input)

Water Sensor Input = o = Int

Bean Sensor Input Ao A& Y HE Int

Powder Sensor Input AL 7IF & Int

Class A Team 7
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Remove Used Powder

AHEAtel A7 HA

50| & True / False
Refill Ingredient AHERIel Mz 25 GlOJE | Array (Int)
Temperature Setting Input = 2 48 3= Int
Concentration Setting Input | 7 = 4% & Int
Reservation Type/Time Input | Of|2f L&/ AlZH HE Array (Int)
Display Signal ofH =8 M= Int
Extract Coffee 7O F& M= True / False
Setting Data ALEAZE M2 YEet 43-

M Array (Int)
Warning Signal s T 2ds @F & | Array (Int)

3.2.2 DFD Level 1

3.2.2.1

Button Sensor input

e

Ingredient Sensor Input

TT——5  Work& Request
q
& Ingredient >

Detection

DFD

Current

Current State
Storage

Current State Data
State Data

7

Extracted Data Work & Request

& Ingredients
Information

1

3.2.2.2 Process Specification

3.2.2.21

7
uaeﬂnpn:/
Setting Input
2016

Process 1

Update Current

Display Signal

Warning Signal

Extracied Data Coffes Machine ____—>
> Control
: i
Extract Coffee
,1
Tick
Setting Data

Update oy n
Reservation Dats L Epervation Date

Reservation
Storage
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Reference No.

1

Name Current Work & Request & Ingredients Detection
Input Button Sensor Input, Ingredient Sensor Input,
User Input, Setting Input

Output Extracted Data

Process Description

E2 &3t MYEHHO|L}E, M7 HMESH= THE
O Ttk AFRXIO| WE, Coffee Machined LCHet
tO} Coffee Machine Control

=]
|
oM +HE HO|HE F&sle Z2MA

3.2.2.2.2 Process 2

Reference No.

2

Name Coffee Machine Control

Input Extracted Data, Current State Data, Reservation
Data

Output Update Current State Data, Update Reservation

Data, Extract

Coffee, Setting Data

Display Signal, Warning Signal,

Process Description

HIO|E{E O Coffee

Process 10A F&E

MachineO| %t HHES UEl= Z=2MA oX|
48 U2 XNEHez FHSL 5F UM
AAFE S S| =tstt BR0HE SET
Ct.
3.2.2.3 Data Dictionary
Input/Output Event Description Format /
Type
Extracted Data Input2 2ot
Data Detectiong® X == | Structure
Ex=E(Y]=
Work & Request & Extracted DataE X Z&dt=
) ) - Structure
Ingredients Information el MEsL
Reservation Data Xy oY HE Array (Int)
Class A Team 7 11
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Current State Data o 4E(RE, sk) HE
x4 Structure
S
Update Reservation Data MEZ 02 M& Array (Int)
Update Current State Data Mzz2 28Rk sk ¢
Structure
Ef &
Reservation Storage oo 32 M 3¢ Queue
Current State Storage oAxf 2EE2E, k) HEl
Structure
o 7td ME St

3.2.3 DFD Level2

Button Sensor
Button Sensoringut ————» It o8
1.1
S~ ___Buticn Data
S
—
> Work & Request [ ———— .
Detection Wom & Reguest
— nformation
e 1.7 Extractss O3t
Setting Sengor inpyt —— m%",?.m Ik "'“”m”';m‘—:;*'mm‘ - S
Rsgenvaton Tme ! Tipe h“‘--.\__
""H.‘_\_‘
e
e
UEer IRpLt ———————— VBT I‘m;ﬂn ’,f"-
i ————___ UserAction .
______¥‘h__ —
—— "-ImmemB Ernracted Oaa . Exracied Dai
ngredient
R
Detection Sgucient
T 18
Ingrecient Senser ——— | i
INgreCEnt SENE0T INpUt ———— intertace W ﬂﬁrqf::l :;* o
14 Sy
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Cument State Stwrage

Disoiy Diepiay Signai
i m;g-e —————
:"”’:;’ESE CL.‘rL;at;:I.a-te ’,.‘!
Tiek //H
Estracieg Data "\ y@ﬂ
o 4
T Eximdo Exiract Comee
\Rx“‘\: _-’/ o) la:nm: ——»  Estmct
23
Main —— "
Control
2.1 —
/J ‘_—_‘_\-‘—-_ . 'l
e waming Commang —  Wamng Wamiig Saesl
T S interface _——p Waming
— "\R 24
E:iracted Oata ~
\\.
" ‘-\"\-\
Rii&l'l‘:r}ic:::’: ats Rpsénalion Datz 5!“”;55“’9%#0
™~
S
Seming Caiz
Imterface ———————— Seiling Save
25
Reseivation Slarage
3.23.2 Process Specification
3.2.3.2.1 Process 1.1
Reference No. 1.1
Name Button Sensor Interface
Input Button Sensor Input
Output Button Data
Process Description | AFSAIZRE YH A2 HES THSI=
DTZMA
3.2.3.2.2 Process 1.2
Reference No. 1.2
Name Setting Interface
Input Setting Sensor Input
Output Temperature/Concentration Setting,
Reservation Time/Type

2016 Class A Team 7 13
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3.23.2.3

32324

3.2.3.25

3.23.26

Ver. T7-CMS-SRA-1.0

Process Description

of Al Mela
=

TZMA

Process 1.3

Reference No.

13

Name User Interface
Input User Input
Output User Action

Process Description

MEXS ASMEFZE e HI|ZIRMA)
= Yoo HESts Z2MA

Process 1.4

Reference No.

1.4

Name Ingredient Sensor Interface
Input Ingredient Sensor Input
Output Water/Bean/Powder Remaining

Process Description

=, dF, ALIRS HEsS HX5HY e

She TE2MA

Process 1.7

Reference No.

1.7

Name Work & Request Detection

Input Button Data, Temperature / Concentration
Setting, Reservation Time / Type

Output Extracted Data

Process Description

i

22 COJEHME, M7, oY MENHE
o =£& oiE Y2 E Data Store0f

e ZEMA

oY o
Ral
O}

i
OF

Process 1.8

Class A Team 7

14



2016

3.23.27

32328

3.23.29
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Reference No.

1.8

Name Ingredients Detection
Input User Action, Water/Bean/Powder Remaining
Output Extracted Data

Process Description

28 2 [|O|E(User Action, Ingredient
Remaining)E XISt F£E oY YEE

Data Store0f] MESIE T2 AMA

Process 2.1

Reference No.

2.1

Name Main Control

Input Extracted Data, Current State Information,
Reservation Saving Command

Output Current State Saving Command, Reservation

Data, Display Command,
Extraction Command, Warning Command,

Setting Saving Command

Process Description

Extract Data2 2 H XYHEELEE U 22 C}

= 4 50| 2 PSS WEols Z=4
A

18

Process 2.2

Reference No.

2.2

Name Display Interface
Input Display Command
Output Display Signal

Process Description

Process 2.3

Reference No.

2.3

Class A Team 7 15
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Name Extraction Interface
Input Extraction Command
Output Extraction Data

Process Description

=58 7ol HOEE Y3
k=3
=

=
MESt= T2 MA

wor == 3

3.2.3.2.10 Process 2.4

Reference No.

2.4

Name Warning Interface
Input Warning Signal
Output Warning Command
Process Description | I =& =7tot §8 =2 ¥8 &oH®
410 s E HEHFE Z2H
3.23.211  Process 2.5
Reference No. 2.5
Name Setting Interface
Input Setting Data
Output Setting Saving Command
Process Description | AFEAH7L 8ot 47 4fE €3 ot
St= ZEMA
3.2.3.3 Data Dictionary
Input/Output Event Description Format /
Type
Work & Request Information | Work & Request Detection =
AX ==& HOIHE X3t | Structure
S JpAb KR ZH
Ingredient Information Information Detectiong X
FEE HO|HE MZSt= 7t | Strucutre
Ab K RbZ7H

Class A Team 7
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Display Command

Main Control0| A Display
Interfaced| W2l= oH =

E

Int

Display Signal

Display Interface Of Af
CommandE& 20 WZl= =t

HEH M=

Int

Extraction Command

Main ControlO|A] Extraction
Interface0| WEl= #HI F=
o 24

o o

True /

False

Extract Coffee

Extraction InterfaceOf| A{
CommandE &0t WZl= #H

T e A=
o =& M=

True /

False

Warning Command

Main  Control0A  Warning

Interfaced]| Wzl 210 FH

Array (Int)

Warning Signal

Warning InterfaceOf| Af
CommandE 0 UWzl= &

1 Mz

Array (Int)

Setting Saving Command

Main ControlOf| A{

Setting Interfaced| Wz2l= A
d My 39

Array (Int)

Setting Data

Setting InterfaceO{| A
CommandE 0t Wzl 4

g =

Array (Int)

Class A Team 7
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3.24 DFD Level3

3241 DFD

2016

3.24.2 Process Specification

3.24.2.1 Process 2.1.1

Class A Team 7
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Reference No.

2.1.1

Name Main Controller

Input Extracted Data, State Information,
Reservation Information

Output Enable/Disable, Trigger

Process Description

Y2y e oolEo| Dt N Y

—

H = | =
TZMAT HBIE HEESHE Z2A

[> o

3.24.2.2 Process 2.1.2

Reference No.

2.1.2

Name Display Controller
Input Trigger
Output Enable/Disable, Trigger

Process Description

Main Controller0jAl &3 2 §|O|E7t
Display0f #0ists HEY Z20| ZS510]
Mool HHS FYUSEE HE

M

3.242.21 Process 2.1.2.1

Reference No. 2.1.2.1

Name

Normal Display

Input

Enable/Disable

Output

Display Command

Process

Description

DisplayOfl A wait &fEH Al 2tEHO| =

St S

3.24.22.2 Process 2.1.2.2

Reference No. 2.1.2.2
Name Setting Display
Input Trigger
Output Display Command
Class A Team 7 19



Ver. T7-CMS-SRA-1.0

Process

Description

Normal &E{Of A Setting Information

= UUS 0 =AY S=Hots Z2A|
A

3.24.2.2.3 Process 2.1.2.3

Reference No.

2123

Name Reservation Display

Input Trigger

Output Display Command

Process Normal 2HEHOf| A Reservation
Description Informationg 242 I 2tHO| =

=
st ZEhA

3.242.24 Process 2.1.24

Reference No.

2.1.24

Name Warning Display

Input Trigger

Output Display Command

Process Normal HEHOIM HIOE FE357| ¢
Description o B8 =40 ?IE == 8% =EH

Ests Z2M

3.24.2.3 Process 2.1.3

Reference No. 213

Name Warning Controller

Input Trigger

Output Enable/Disable, Trigger

Process Description | Main Controller0ijA{ 3 2t2 HHL} XY
A ME7L RS oY FSo s
St= T2 M

2016 Class A Team 7 20
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3.2.4.2.3.1 Process 2.1.3.1

Ver. T7-CMS-SRA-1.0

Reference No. 2.1.3.1

Name Ready

Input Enable/Disable

Output Warning Command

Process Warning Controller0| M2 CHZ|&Ef Z=
Description M~

3.2.4.2.3.2 Process 2.1.3.2

Reference No. 2.1.3.2
Name Water Lack
Input Trigger
Output Warning Command
Process L4 =& S7HMEL (20| 88E sk
Description HOF B2=5t Z42)0| A1 8= ZZ2A
A
3.2.4.2.3.3 Process 2.1.3.3
Reference No. 2.1.33
Name Coffee Bean Lack
Input Trigger
Output Warning Command
Process IO =& S7HMEL (B 7tsT ¥F
Description of &0l EF3tAHL gle 90 22
Sl ZENA
3.24.2.3.4 Process 2.1.34
Reference No. 2.134
Name Coffee Powder Remained
Input Trigger
Class A Team 7 21
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32424

3.24.25

32426

Ver. T7-CMS-SRA-1.0

Output Warning Command
Process O F=E 27HYEl AT F=F 0|20
Description ZHotA= AL ZtRE HMASH| FOf
O FE WM7L B3 F)0l Fn
St= ZZMA
3.2.423.5 Process 2.1.3.5
Reference No. 2.1.35
Name Syntax Error
Input Trigger
Output Warning Command
Process AFEALQ| Input 2F Al 415t Z=2
Description M2
Process 2.1.4
Reference No. 2.14
Name Ready
Input Enable/Disable
Output Machine Command
Process Description | Main Controller0f| A{2| CH7|AfER
Process 2.1.5
Reference No. 2.1.5
Name Clean
Input Trigger
Output Machine Command
Process Description | Clean B2 B0t XM2|shs T2 M2
Process 2.1.6
Reference No. 2.1.6
Class A Team 7 22
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3.24.27

32428

32429

Ver. T7-CMS-SRA-1.0

Name Extract Coffee
Input Trigger
Output Machine Command

Process Description

AHO = TS YOI Melots Z2M2

Process 2.1.7

Reference No.

2.1.7

Name Save Setting
Input Trigger
Output Machine Command

Process Description

238 SEE Ol MYsts Z=M2

Process 2.1.8

Reference No.

2.1.8

Name Save Current State
Input Trigger
Output Machine Command

Process Description

A JEIE Mot f ZEMA

Process 2.1.9

Reference No.

2.1.9

Name Save Reservation
Input Trigger
Output Machine Command

Process Description

O|2f MENE XMESHZ| Qo TR MA

3.2.4.3 Data Dictionary

3.2.4.4 State Transition Diagram (Main Controller)
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1Eaable "Reads”

Diepla; Controser

T
/Trigger "Display Cantroller”

Single Statement
E . Error

Double Siatement
B- : Sslected Button

Extract Coffes
. Clean

i Reservation
. Terminate
§- . Curent State
R | Reservation
S . Setting
I~ Input Dats.
2, Reservation

S Setfing

E
c
s
R
T

2016

3.2.4.5 State Transition Diagram (Display Controller)

Save cument state

Tiee [ Tik [B-C || R-C}
Trigger ‘Save Curent Stags—" | e /okanke Ready
i rCiean”
Tkt [8-5 [ 8-A]

Trigger ‘Sava Cument Sute

""’“D\ B 1
Trger Savs mm‘r‘?iﬁh__ Fic Culte

1l RE]
/Disabie ‘Reagy"
Trigger "Extract Comae”

Tt [$-R 44 1A
Disacie "Ready "
Trigger "Resanation S3ley

Raservation Save

Class A Team 7
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Ton
l Enaol Read; (i ErRkeg Com
Tick [E] T
Fasy ‘Dace Reasy”
Trgger "Waming Contrlier
Tix [B-T) >
Dlsabie “Read] ” Teminate

Trgger Temmnate”

TieR |
Enati “Reas)”

Tick [8-5 48 |-§]
|Dieade "Reagy”.
Trigger ‘Save Se!
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Single Statement
E  Error

Double Statement
B- ; Selected Button

Tick[S-5]
fEnable "Normal Display”

Tick [B-5]

Ver. T7-CMS-SRA-1.0

Tick [S-R]
/Enable "Normal Display”

S ; Setting 'ormal Display”
R ; Reservation “Setting Display”
S- ; Saving
R ; Reservation
S ; Setting Tick
JEnable "Normal Display™
Setting Display Reservation Display
Tigk [E]
/Digable "Normal Display”,
Trigger "Waming Display”
\
Warning Display
3.2.4.6 State Transition Diagram (Warning Controller)
Tick [E-5] Tick [E-W]
I Disable "Ready”, I Disable "Ready”,
" Trigger “Syntax E ror* Trigger "Water Lack” >
Double Staternent Syntax Warning Ready V¥ater Wamning
E- ; Error
S ; Syntax Error A
W ; Water Lack )
P . Coffee Powder Remained Tick [E-P] Tick [EB]
B ; Coffee Bean Lack / Disable "Ready”, Tick /Disable "Ready”,
Trigger "Co flee Powder Remaine: 1 Enable|"Ready" Trigger “Coffe Bean Lack"
Powder Warning Bean Warning Tick
[ Trigger "Disglay Controller”
Tick
I Trigger "Digplay Controller”
Tick Tick
/ Trigger "Display Conjrolier” / Tnéger "Display Controller”
» Display Co <
3.2.5 Overall DFD

2016
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