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Introduction

1.1

1.2
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14

15

Scope
Coffee machine 2 AFEXtS] RH0| 2t machine 2 HEHE AT T HUE FEDICH
2016SE ¢S Sl XAStH 2 ZZME L= coffee machine & 7t4 A|AHICZ AHHSI=E o=,
coffee machine 2 AAQ| HEfE T[S ALEXIO|A L2{F10, AHEXAEREH FE X 4" HE
2 WOt £8Z UHS0jlfs IEE SiCh BE A[A”H2 Ssw ez fAsCt HW 7 2R3t 22
2 SWEES THE0] 7tae HwW E Fostrt
Definitions, acronyms, and abbreviations
HW: Hardware
SW: Software
CM: Coffee Machine
Reference
Overview
2% e CHaof CHSE 49,
3% ME 7l YA
Overall Description
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Purpose
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2.1

2.2

2.3

24

2.5

Product perspective

SW 2 Jest= 74| coffee machine A|AE

Product functions(Statements of purpose)

Coffee machine 2 #{I| F=Z0| 7t&3}ICt

Coffee machine o L] F&2 A0 W2t 27ts & = ULt

Coffee machine 2| 7{L| FE2 ALEXtQ| 7|=0f Mt ME & = ULt

Coffee machine 2 00| 7t53tCt

Coffee machine 2 HL7IE7} Qlg 4% #FE X322 24 = HUE & ot
Coffee machine 2 =1t HI|2| TS XEH2Z ALEXO|A LELE

Coffee machine 2| 21 AHI|= AMEXt0| Qs S =Lt

Coffee machine 2 machine 2| 8 E Ha & %= ULt

User characteristics

A8 HMEX ME

mjo

2 4 ot

Constraints

2E HH 9 232 Cygwin 2| command 2 CHA =ICH

H 22d 540 2ost S22 s S 22l ot
o KMol Hash Zf ot Z=of ot 0|FE 2¥5to XNT oir

Assumptions and dependencies
Yot AHUZtE MAH= CHECE

M2 £ Al AFe ALILRE SYHQ SO/,

AHu 7t ot FEEW O 7HR7F A ECh - F2 AL FES 206 0 EBEAl MAHOF ¢

Ct. O] #Hu| 7H&= WIH7|2ks 802 CHAMISHLY.

3 Specific Requirements — Coffee machine
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External interface

3.1.1 User interface

YU HE F° F&, oY, 5= 23, 2= E2 HE) ME (&, ¥F HIIF)

3.1.2 HW interface
YH: HE (AH8X &), M (8 I, AL 7tF HEf)
ZH:LED (OIS Zn, s 23 o U8 55, == 21
3.1.3 SW interface
3.1.4 Communication interface
Functional requirement

321 AL ==&

3.2.1.1 Function
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m O FE 2 AL RS H7HSHX| E%

m X YEiVH OH7| SOl ofE BR
3.2.1.2 Input

- HE (cygwin 2| EtO|ZOZ ClH)

3.2.1.3 Output

Ver 1.1

- AL (= Y22 A ex, ALVt FE EIASLICEY)

- O 7HE7F HotA =
322 s Md

3.2.2.1 Function

m oI JEi7F CHY| SO| Ot 8%
3.2.2.2 Input
- HE (cygwin O] EIO|EHOZ CHA]|)

3.2.2.3 Output

- B =Y
323 2L MH

3.2.3.1 Function
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B E= HE off: 2

3.2.3.2 Input

- EZ HE (Cygwin 2| 7| HoZ CfH)

3.2.3.3 Output

L

324 ME B

3.2.4.1 Function

- ABRE 021t Ze MEE 23T 4 At max OYoE HE

et
+
g

n

m 7O VIR EE -132
B AF EF -max = 100 g
B = 2% -max £ 1000 ml
- NME EF2 ABAS HE 9 U Mz 7 YHES S H4F™ sich

- 7O o2 ol 22 dHY O Mz 25S 5+ Sl
m X JEi7F OH7| SO| OfE B?

3.24.2 Input

- HE (cygwin 2| EtO|ZOZ CHH)

3.2.4.3 Output

- LEE

325 F&

3.2.5.1 Function
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3.2.6.2 Input

- HE (cygwin O EIO|LOZ CHA)

3.2.6.3 Output

N EE

=2

3.2.7 ==

3.2.7.1 Function

- W oAl ofgat 2e yes

>

&Mooz EHg|oF stot, ()

Ver 1.1

Display example

x| AlZE 17:00
SR Atef 713, 2413, 7195, 53, 693, 825,
M =g M, 52, A
R 2/ 4
= THeF 1000ml
Ao T (A5 100 g
e Ho g2 0/X
A1 713 Ha 0/X
A o At 1219
Ha oo Azt e

- 7|

M2

o o o
zg ©

B 2 EX A

7

=X
=

or

Display example

= M=H
1 5
2 Ha 7t%
3 =
Display example
As EoE:
(2 &) Cygwin> 70 (UE])
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m 0o Al
Display example
ol 2 dEH
1 TFET
2 Ha o
Display example
NETETE?
(23) Cygwin> 12:19 (2 E])

Display example
4% 2t
1 XIstA (100ml)
2 &1t (200ml)
3 A5HA (300ml)
- AT DA CheT Ze AEY O 3 W YIS S (3D

- 7T ojle Che Ze 4B o ¥ ¥

mjo

=33tet (2| - optional)

YT 2%, /1] 712 M =R

& O IR MA E2 - BA 2

3.3 Software system attributes
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4 Structured Analysis

41  System Context Diagram

4.1.1 Basic System Context Diagram

Speaker
Coffee
Tlck \m

D|g|tal CIock

4.1.2 Event List

Stop Button Input A8l B2 2F HO|H

Clean Button Input AFERIel H4 27 OOl

Extract Button Input AHEALS| HI =& 2% HolH
Reserve Button Input AFEREel Of|ef 7 o[ (A off, AHm T{Al Fa 02
Concentration Button Input ALERel s HE 23 OO|H
Temperature Button Input ALEXe| AHI 2= 427 HO[H
Supplement Button Input AHEALel Mz 25 27 HOlH

Trash Button Input ALEALS| MHZ| HA 2% HolH
Water Sensor Input AL oA o] E9| T H|o|H
Coffee Bean Sensor Input Ao oAl Lol 5 ZHEF O|o|
Coffee Powder Sensor Input Ao oAl el Hm 7tF FHE HolYy
Trash Sensor Input 7O =& = WH7| |5 HolH
Display O Ml LCD 2O LIEFE OOl
Sound 7o MAl Z10g HolH

Drop DisplayZ CH Al

Clean DisplayZ CH A

2016 Team 1 14
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4.1.3 The System Context Diagram

Stop Button Input
Extract Button Input

Clean Button Input

Reserve Button Input
Concentration Button Input
Temperature Button Input
Supplement Button Input
Button Input

Sensor

Water Sensor Input

Coffee Bean Sensor Input
Coffee Powder Sensor Input
Tick Cleaner

Trash Sensor Input

Digital Clock

4.2  Data Flow Diagram

421 DFD Level 0

4.2.1.1 DFD

Machine.,
Data..
Storage..

Stop Button

Extract Button

LCD
Clean Button
Speaker
Button Cleaner
Trash Button
Machine.,
Data..
Storage..

Digital Clock

2016 Team 1 15



42.1.2

Process Specification

0

Coffee Machine

Stop Button Input, Extract Button Input, Clean Button Input, Reserve Button
Input, Concentration Button Input, Temperature Button Input, Supplement
Button Input, Trash Button Input, Water Sensor Input, Coffee Bean Sensor

Input, Coffee powder Sensor Input, Trash Sensor Input, Load Data Input

Display, Sound, Drop, Clean. Save

Clean Button O Al 2t0}2 G|O|E{E &3l AL MAQ| Cleanerg &3l A%
Ct

Extract Button OfA '2Ot2 O|O|E 2} Temperature Button G|O|E
Concentration Button HIO|HE & AHLE F=HCE

Reserve Button O A{ 20t2 H|O|EE S O =& o<, HA oS it
Supplement Button OfAl 20+2 HIO|HE &3l AFEXAL HEE EEE = AU
Al oot

Trash Button Of|A '2tOF2 CIOIHE &3 AFEXIE WHZ|IE MAY = U
otCt

Water Sensor@t Coffee Bean Sensor, Coffee Powder Sensor O Al #0t2 [|O|
E{E 7IX|1 LCDZHO| TS ZHHCt

Stop Button Of|A{ '2H0L2 L|O|HE Sl ALEXZE | I SEoChFHED =
E H2 B0 HYS &5 = FFStA, oY A= HEfM= 2 HSS

Hasln SEBICH)

o
Machine® Z2% [l Machine Data StorageZ SaveZ EU 7|7|9| 4EiE X
ot = ZESC

4213

Data Dictionary

Stop Button Input ArERIel B2 2% H|O|H True/False
Clean Button Input AFERIel M4 2% H|O|H Integer
Extract Button Input ALERIel IO =& /% HOolH Integer

Reserve Button Input

AFERESl O 278 HIOIE(ZH T oS, #L| | Integer

o4l Fa oo

Concentration Button Input ArEALY| s 2 273 HolH Structure
Temperature Button Input Ar&ALS| HO 2k 47 HolH Structure
Supplement Button Input AEXIel Iz BEE 2% HolH Integer
2016 Team 1

Ver 1.1
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Trash Button Input AR WIHZ| M7 24 HolH Integer
Water Sensor Input 7o Al o] 9| T HO|H Integer, Periodic
Coffee Bean Sensor Input {0 Al Lo {5 EHEF OOl H Integer, Periodic
=
=2

Coffee Powder Sensor Input

7O il el Ao 7 TE H|olH

Integer, Periodic

Trash Sensor Input

O =& £ WHZ| FF HOIH

Integer, Periodic

Load Data Input Machine Data StorageO| Al 2t0t2+= Coffee | Structure
Machine2| &Ef HO|E
vWater(int) : 7|A WF2| £2| 2
vBean(int) : 7|A LHE2| AF2| &
vPowder(int) : 7|4 W&o HI|ZIF &
isTrash(True/False) : 71T ®IH7|o] G F
Display 70| o4l LCD 30| LIEFE GOl E Structure
Sound 7o il das HoH /
Drop ALl == A3 HO[H(LCDO =) Structure
Clean Ao oA HA ADb HoJE(LCDY =3) Integer
Save Coffee Machine2 Z&E W Machine Data | Structure

Storage 2 ELH= Coffee Machine2| 4HEf

HO|E

DA UWRe =9 &

1A WRe EFel &
D71A WRe| AR %

AT WAHZ|9| =7

vWater(int)
vBean(int) :
vPowder(int)

isTrash(True/False) :

2016

Team 1

Ver 1.1
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4.2.2 DFD Level 1

4221 DFD

Machine.,
Data.,
Storage.,

Stop Button Input.

Extract Button.,

Clzan Button Input.

Reserve Button Input.,

Concentration
Button Input.

Button

Temperature.,
Button Input..

Main

Buttons & Sensor Data.,

Supplement., Control Speaker
Button Input.

Trash Button Input.,

Water Sensor Input.)

Coffee Bean .
Senscr Input.

Coffee Powder .,

Sensor Input., Machine.,
Data.,
Trash Sensor Input. Digital Clock Storage.

4.2.2.2 Process Specification

1

Button & Sensor Receiver

Stop Button Input, Clean Button Input, Extract Button Input, Reserve Button Input,
Concentration Button Input, Temperature Button Input, Supplement Button Input,
Trash Button Input, Water Sensor Input, Coffee Bean Sensor Input, Coffee Powder
Sensor Input, Trash Sensor Input

Button & Sensor Data

Stop Button ,Clean Button ,Extract Button ,Reserve Button ,Concentration
Button ,Temperature Button ,Supplement Button ,Trash Button  ,Water
Sensor ,Coffee Bean Sensor ,Coffee Powder Sensor ,Trash Sensor OfA] &0t2 [
O|E{E Main Control2 =MLt

2016 Team 1 18



Reference No | 2
Name Main Control
Input Button & Sensor Data, Load Data Input, Tick
Output Display, Sound, Drop, Clean, Save
Process Button & Sensor Data2t LoadE 2O} Am Hilo| dF S ZAF o = ALE F
Description | E5tALt Y& oAU d0ZS W M YEI d32l ZUE LCDSEHY =5
ohCt

4.2.2.3 Data Dictionary

Input / Output Event

Description

Format / Type

Machine Data Storage

Button & Sensor DataZ Main ControlO|A X 2|3t0 | /

Coffee Machine2| &EiE X &dt= HIO|H AT

Button & Sensor Data

Z}t Button & SensorOf|A| 2+0L2 [ 0| EH

Structure

when(int) : O A|ZH 2= 2k
mode(int) : 28 B2 HES| FF
isHot(True/False) : == 9| AHEH
isStop(True/False) : HL| 4o B8 =
vWater(int) : 7|A W&H2| =2 &
vBean(int) : 7|A W&ol HFo| &
vPowder(int) : 7|A W&2Q| AHL|Z7tF %h
isTrash(True/False) : AT RIAH7|2| F
nWater(int) : = M0 ZQst %9| o

2016

Team 1

Ver 1.1

19



Ver 1.1

4.2.3 DFD Level 2

4.2.3.1 DFD

Stop Button Data.,

Data.,
Storage.

*ad Data Input..

Stop Button.

Stop Button

Clean Button Data,

Clean Button.,

Input..
Extract Button Data.
Button.,
Reserve Button.
Input.,
Concentrate Concentrate., Concentrate Button Dats.,
Button Input,
<
Tempersture., n}ﬁ‘

Butten Input..

Supplement Supplement.
Button

Input..

Water

‘Water Senzor Data.,

Interface

Coffes Bean
Sensor Input.,

Sensor Data.,

Coffee Powder.,
Senzor Dats.,

Trash Senzor Dats)

Input.,

2016 Team 1 20
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LCD
Interface Display..
Speaker
Sound.,
Interface Speaker
Converted Buttons Coffee
pate Colee Interface Drop..
—_—
cnsor® Machine
Qom‘!“ed .
21
Clean.,
Cleaner
&
=
jr Save Machine+
I Interface save. N Data+
Jigital Clock .
2.6 Storage+

4.2.3.2 Process Specification

1.1

Stop Button Interface

Stop Button Input, Tick
Stop Button Data

Stop Button Input 2 B'OtA Coffee Machine SystemOf Stop Button
DataS

1.2

Clean Button Interface

Clean Button Input , Tick

Clean Button Data

Clean Button Input 2 2rOtA| Coffee Machine SystemOj| Clean Button
DataE EMLC}

2016 Team 1 21
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Extract Button Interface

Extract Button Input , Tick

Extract Button Data

Extract Button Input & fOtA| Coffee Machine SystemOf Extract
Button Datag® E'HCt

14

Reserve Button Interface

Reserve Button Input , Tick

Reserve Button Data

Reserve Button Input & 2OFA Coffee Machine SystemOi| Reserve
Button Data® ML}

1.5

Concentration Button Interface

Concentration Button Input , Tick

Concentration Button Data

=3

Concentration Button Input & 'ZOtA Coffee Machine SystemO|

Concentration Button DataE & HCH

1.6

Temperature Button Interface

Temperature Button Input , Tick

Temperature Button Data

Temperature Button Input = %2fOtA Coffee Machine SystemOf|

Temperature Button DataS = 'HCt

1.7

Supplement Button Interface

Supplement Button Input , Tick

Supplement Button Data

Supplement Button Input = ®&OFAM Coffee Machine SystemO|
Supplement Button DataS &' Ct

2016

Team 1
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2016

1.8

Trash Button Interface

Trash Button Input , Tick

Trash Button Data

o

Trash Button Input =
DataE =ML}

2OtA Coffee Machine SystemOfl Trash Button

1.9

Water Sensor Interface

Water Sensor Input , Tick

Water Sensor Data

Water Sensor Input &
DataS HUHC}

8+OtA] Coffee Machine SystemOf Water Sensor

1.10

Coffee Bean Sensor Interface

Coffee Bean Sensor Inpu

t, Tick

Coffee Bean Sensor Data

Coffee Bean Sensor Inp

Bean Sensor Datas E'H

ut 2 2Ot Coffee Machine SystemOi| Coffee
=t

1.11

Coffee Powder Sensor In

terface

Coffee Powder Sensor In

put, Tick

Coffee Powder Sensor Data

Coffee Powder Sensor

Input & BOtA] Coffee Machine SystemO]

Coffee Powder Sensor DataS & HCH

1.12

Trash Sensor Interface

Trash Sensor Input , Tick

Trash Sensor Data

o

Trash Sensor Input =
DataE =ML}

2OFA| Coffee Machine SystemOf Trash Sensor

Team 1

Ver 1.1
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1.13

Button Data

Stop Button Data, Clean Button Data, Extract Button Data, Reserve
Button Data, Concentration Button Data, Temperature Button Data,

Supplement Button Data, Trash Button Data

Converted Button Data

Stop Button Data, Clean Button Data, Extract Button Data, Reserve
Button Data, Concentration Button Data, Temperature Button Data,
Supplement Button Data, Trash Button DataS %20} Coffee Machine
System22Z Converted Button DataZ =ML}

1.14

Sensor Data

Water Sensor Data, Coffee Bean Sensor Data, Coffee Powder Sensor

Data, Trash Sensor Data

Converted Sensor Data

Water Sensor Data, Coffee Bean Sensor Data, Coffee Powder Sensor
Data, Trash Sensor DatagE 20} Coffee Machine System2 & Converted

Sensor Datas & 'HLCt

1.15

Load Interface

Load Data Input

Converted Machine Data

Load Data InputE 2OtA Coffee Machine System2Z Converted
Machine DataS £ MLt

2.1

Coffee Machine System

Converted Button Data, Converted Sensor Data, Converted Machine
Data, Tick

LCD Command, Speaker Command, Coffee Command, Cleaner

Command ,Save Command

Converted Button Data, Converted Sensor Data, Converted Machine
Data, TickE 0} M2|$t & LCD Interface®| LCD CommandE EL{1
Speaker Interface0 Speaker CommandE EUWI Coffee Interface0]

Coffee Command & E L1 Cleaner Interface®| Cleaner Command&

2016

Team 1
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HLJT Save Interfaced| Save CommandS =L}

2.2

LCD Interface

LCD Command

Display

LCD CommandE #0t X2|5t0] LCDZ DisplayE = 'HLCY.

2.3

Speaker Interface

Speaker Command

Sound

Speaker CommandE 20} X250 Speaker2 SoundE H'HCH

24

Coffee Interface

Coffee Command

Drop

Coffee Command& 2Ot X2|3}0 CoffeeZ Drop= = HCH

2.5

Cleaner Interface

Cleaner Command

Clean

Cleaner CommandE B0t X{2|5}0 CleanerZ Clean2 = 'HiCH

2.6

Save Interface

Save Command

Save

Save CommandE 20} X 2|5t0 Machine Data StorageZ Saves H'H
ct

4.2.3.3 Data Dictionary
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Input / Output Event

Description

Format / Type

Stop Button Data

Stop Button Interface O A ®itE|0f Button Data
2 MEE HolH

Obt

isStop(True/False) : 23 22 HESl TF

True/False

Clean Button Data

Clean Button Interface Of|A BEiZtE|Of
DataZ2 ™EE {O|E

Button

mode(int) : ¥ 22 HE(mode = 1)

Integer

Extract Button Data

Extract Button Interface OAl HEHZtZ|O{ Button
DataZ ™EE 0|O|H

mode(int) : 23 22 HE(mode = 0)

Integer

Reserve Button Data

Reserve Button Interface O|A] HHZIZ|0f Button
DataZ ™EE 0|O|H

when(int) : GI2f A|ZH 2 2t

Integer

Concentration Button Data

Concentration Button Interface Of|A HH2hE|0f

Button Data2 MZE OO|H

mode(int) : 23 22 HE(mode = 2)

nWater(int) : 318 5= 273 4t

Structure

Temperature Button Data

Temperature Button Interface OfA] HZHE|Of

Button DataZ M E G|O|E

isHot(True/False) : 2 EZ 9| AEf

True/False

Supplement Button Data

Supplement Button Interface OflA REHE|Of

Button Data2 MZE OO|H

mode(int) : 23 22 B E(mode = 3)

Integer

Trash Button Data

Trash Button Interface O| A BZtE|0 Button Data
2 MEE OolH

mode(int) : Y B2 HE(mode = 4)

Integer

Water Sensor Data

Water Sensor Interface O|A HHZIE[0{ Sensor

DataZ TEE OO[H

vWater(int) : 7|4 L8 s &

Integer

Coffee Bean Sensor Data

Coffee Bean Sensor Interface OA HH2hE|0f

Sensor DataZ ™EHE | O|E

vBean(int) : 7|A LHEQl AFo| &

Integer

Coffee
Data

Powder Sensor

Coffee Powder Sensor Interface O|A] HHZtE|0f
Sensor DataZ ™EHE [ O|E

vPowder(int) : 7|Al LiE2l HL|7t& &

Integer

Trash Sensor Data

Trash Sensor Interface 0| A] H2tE|0] Sensor Data
2 MEE OolH

isTrash(True/False) : HI| ®H7|9| §F

True/False
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Converted Button Data

Stop Button Data, Extract Button Data, Clean
Button Data, Reserved Button Data, Concentration
Button Data, Temperature Button Data,
Supplement Button Data, Trash Button DataE X
2|5t #H2tst0] Coffee Machine SystemQ 2 M
2= HolH

when(int) : Of|2F AlZH &3 gt
mode(int) : & t-':F
isHot(True/False) : =9 &Ef
isStop(True/False) : 91ll| Aol B =
nWater(int) : 21X s&= A3 2t

r|o
O I
rMm 4
1o
O

Structure

Converted Sensor Data

Water Sensor Data, Coffee Bean Sensor Data,
Coffee Sensor Data, Coffee Powder Sensor Data,
Trash Sensor DataE A 2|t H2H5L0 Coffee
Machine System2 2 ME&|= [ O|H

vWater(int) : 7| A L{F2 %°| e
vBean(int) : 7|4 LE2| ATl &
vPowder(int) : 7|A W&o AHL|ZIE &
isTrash(True/False) : I ®H7|2| |F

Structure

Converted Machine Data

Load InterfaceO|A HW2HE|O| Coffee Machine
System2 2 MEE|&= O O|H

vWater(int) : 7| A L2l 22| &
vBean(int) : 7|A LHE2 AFo| &
vPowder(int) : 7|A W&o AHL|ZIE &
isTrash(True/False) : I W7AH7[S] FF

Structure

LCD Command

Coffee Machine SystemOflA] X 2|%|0{ Display =
E[di=

cWhen(String):Digital ClockOflA] 2+OF2 SXYA|ZH
when(int) : O AlZH 2= gk

mode(int) : ¥ B2 HES FF
isHot(True/False) : 2= 9| AEf

nWater(int) : 18 5= 273 4t

vWater(int) : 7|A W&o =2 &

vBean(int) : 7|A W&ol AFo| &
vPowder(int) : 7| A LHE LS| HI|ZIF
isTrash(True/False) : AL| ®7H7|9| | F

Structure

Speaker Command

Coffee Machine SystemO|A X2|Z|0{ Sound &
GO E

Coffee Command

Coffee Machine SystemO|A{ X 2|Z|0{ Drop & G

Structure
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0| H

nWater(int) : X s= 473 2t
vWater(int) : 7|A LWF2| £2| &
vBean(int) : 7|A WH2o| HFo| &
vPowder(int) : 7|A W&o AHL|ZE &
isTrash(True/False) : I WAH7[S| FF

Cleaner Command Coffee Machine SystemOA X 2[E[0] Clean & | Integer
GO E
vWater(int) : 7|A W22 =2 &

Save Command Coffee Machine SystemOf|A] X2|%[0] Save & O | .txt

Ol &

vWater(int) : 7| A LHFo| 29| &
vBean(int) : 7|A WHF<o| |Fo| &
vPowder(int) : 7| A WEQ| HI|7tZ %t

isTrash(True/False) : I ®H7|2| &
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Ver 1.1

424 DFD Level 3

4241 DFD

Save Command.,

Lco .
Command..

P -
Tick. [
B

' T

i . ~F g
Tiek ! Trigger., g“p,'ﬁ?

iy S
ST

Machine -

Controller
Converted Buttons Data..

LCD Command..,

. %
{\é*-' L ITr|gg||3r.. ‘\T’.‘,
'.

. . [ -

<& : <
o v )

Digital Clock
LCD..
Coffee.,
Command..
Command.,

4.2.4.2 Process Specification

2.11

Machine Controller

Converted Button Data, Converted Sensor Data, Converted Machine
Data, Tick

Trigger, Enable, Disable

Converted Button Data, Converted Sensor Data, Converted Machine
o

Data 2 A 2|5t0] Smash, Boil, Extract, Machine Clean, Stop Of Trigger

£ HELU7AL} Wait, Error, Concentrate, ReserveO|| Enable, DisableS H
C}.
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2.1.2

Smash

Trigger, Tick

Coffee Command, LCD Command
Trigger?t =0{2H ZEMATJL HAME[O| Coffee InterfaceOf| Coffee
CommandE& E W1, LCD Interface®| LCD Command& =MLt

2.1.3
Boil
Trigger, Tick

Coffee Command, LCD Command
Trigger?t E012M IZZMATL MHEE[O Coffee Interfaced| Coffee
Command& EL{1, LCD Interface® LCD Command& = 'MHCH

2.14

Extract

Trigger, Tick

Coffee Command, LCD Command
Trigger’t £0{2™ IZZMATL HEE|O| Coffee Interfaced Coffee
Command& EL{Z, LCD Interface® LCD CommandE = 'HCt

2.15

Reserve

Enable, Disable, Tick

LCD Command

Enable |, LCD Interface®| LCD Command& &= HCt.

2.1.6

Machine Clean

Trigger, Tick

Cleaner Command, LCD Command
Triggert E0{QH IZZ2MAZF HAHE|O Cleaner Interfaced| Cleaner
CommandE EW 21, LCD Interface®| LCD Command& E MLt

2.1.7
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Concentrate

Enable, Disable, Tick

LCD Command

Trigger7t E0{QH T2 M AL MM O LCD Interface0 LCD

Command& EHCH

2.1.8

Error

Enable, Disable, Tick

Speaker Command, LCD Command

EnableO| E|H ZZ2MATL HAHE|O] Speaker Interfaced| Speaker
Command& EL{1, LCD Interface® LCD Command& E'HC}

2.1.9

Stop

Trigger, Tick

Save Command

Trigger?t E0{M Z=ZMATJL AMABE|O] Save Interfaced| Save

Command& EHCH

2.1.10

Wait

Enable, Disable

LCD Command

EnableO| E|®, LCD Interface®| LCD CommandS £ 'HCH
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4.2.5 DFD Level 4

4.2.5.1 State Transition Diagram ( Machine Controller )

Tick[isStop]..
/Dizable “Wat™.,
Trigger “Stop..

Tick[time != ..
fome-=1.,

Tick[when != -1].,
/Drzable “Wst" Enable “Reserve™.,

_ Time += when.,
-+

/Enable “Wait".,

Tick[Errortl|d &2 5.
/Enable “Wait™.,

Wait Disble Bror

Tick[ime == OJ.
/Enable “Wat" .,
Dizable “Reserve™.,

Tick[imode==0 88 (isTrash || vBean<10
wWWater<nWater)) || (mode ==1 &3
wilWater < 500 ..

JDizable wait)

Enable “Error Socund”.,

when = -1.,

Tickmode==0 && when==-1 33
vBean>=10 B8 vPowder<10

23 NsTrash 230 vWWater>=nWatar.,
/Dizable “Wat” Trigger “Smash™.

Tiek[time==0].,

time = 5., - ;'l { lll'|llI '.II
fEnable “Wait" [/ - TicKAFE R 2E0| n 22 S01% AlL
vBean -= 10, II" II'I Tick[time==0]., JEnable “wWait,
vPawdzr += Te k[hme::i-:)];. Jf | Tick[time==C]. /Enable Wait". Cisable “Concentrate™.,
JEnable “Wait"., ,I' N l\:wai,arcs{)[)_. Water = n £ 100
_ JEnable “Wait"., \ n r=n .
isHot{False)., ’ =t n2 1.2 30|k,
Tick[mode==0 && when==-1 818 ‘j isTrash{True)., ll'. - o
Tickfime legy/  isHot 38 vPowder> =10 33 lisTras || wPowder=10. \ Tick[mode==37].,
Hime-=1., & vWater>=nWater . i f VWater-=nister. \ /Disable “wait..
/Dizsble "Wait", Trigger "Bail¥ IIl /l/ 'I,II Enable “Concentrate” .,
time = 10., |'I \

“ \

“ Tick[mode==0 &8 when==-1 J{ /l/

881 lisHot 818l vPowder> =10 Ticklmode==1 &3 when==-1 l"n

88 lisTrash &8 vWater>=n L BEWWater==800] . IIlII
/Disable “Wait", Trigger “Ext "/‘l /Disable “Wait™., '|II
time = 10., Trigger “Machine Clean”., \‘\

Tick[fime = 0].. j,lf time = 10., |'||

Jtime-=1.,

Q‘ﬁck[ﬁme 1= 0.,

Tick[time != 0.,
Jime-=1., _
ftime-=1.,
4.2.6 Overall DFD
Stop Button Data. “Machine,,
Stop Button . Data., & ¥
Storage.. Save Command., ‘;’( s
&£ _?

Clean Button Dats.

dra Input.

Load Data Input. Lo .
Command..

Extract Button Dats.,

Reserve Bution.:
Tnput.

T Tick

@
ER
&§

T TggE

Concentrate., Cencentrste Button Data.,

Button Input.

Temperature .

Buffon Tnpat.,

Supplement Supplement
Button

Trazh Button

Input.,

Coffee Bean
Sensor Input.,

. N + .
Tash Sersor Trash Sensor Data a
Input. LD,
Coffee.
Command, \Command.
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