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1 Introduction

1.1 Purpose
2 M= 2016 E A=zCfstuel AZEQOSE JHE Zolo] MAEMHE dTFotCt HdE A=
coffee machine 8 AZEQIOE FHE 7H4o A|ARICRE JAHS= ZAO|C
1.2 Scope
Coffee machine 2 AF2XtO| QHO| M2} machine 2 MEIE MIASH & HO|E FETiCt.
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
= 2oF EHZ UHE0|= 92 it BE A|ARZ sw Qo2 AHDICE HW 7 ERst &
2 SWEES B50| el Hw E FETict,
1.3 Definitions, acronyms, and abbreviations
HW: Hardware
SW: Software
CM: Coffee Machine
14 Reference
1.5 Overview
2% e CHaof CHSE 49,
3% ME 7l YA
2 Overall Description
2016 Team 1 5
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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 HL7}E7} 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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3.1

3.2

2016

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

- O o2 AREAe] AL FET HME €3 Al AHUE = SfoF Stot

- 7O oie oEat 22 7o IR
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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 1.0

- 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

Team 1
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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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3.252 Input

HE (cygwin 2| EFO|E2Z CHA))

3.2.5.3 Output
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3.2.6 Of<F

3.2.6.1 Function

s

ol

Khu
K+

El

a

ol

4
KO

ojru

i

wf

0|l
or

3
KO

Kk

=

—_

=
m
xd

<

s

ol

k

o

Ha o 532529

o
e

8

M SERZ Bi7] SOl otz

i

o
[
=

10

Team 1

2016



2016

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 1.0

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
Trash Sensor Input

Tick Cleaner

Digital Clock

4.2  Data Flow Diagram

421 DFD Level 0

4.2.1.1 DFD

Temperature Temperature Button lopt:
o Ioput
Button EUPP'.E“EEEEEE“_
Supplement e
Button

Trash Button

EDEEEI'r_LriI!iEn Button Input

LCD

Crop..

Tick.,

Team 1 15



4.2.1.2 Process Specification
Reference No 0

Name Coffee Machine
Stop Button Input, Extract Button Input, Clean Button Input, Reserve Button

Input 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

Output Display, Sound, Drop, Clean
Clean Button OA 20t LIO|HE & AL H{A2| Cleanerg &l FAst
Ct
Extract Button OfAf 2Ot2 G[O|E{Qt Temperature Button HIOIE
Concentration Button CO|HE &3 #HL|E FE3iCt
Reserve Button O Al &0t2 H|O|E{E &3 HIO| F= o<, Y& OFS oot
Supplement Button O|A 20t2 HIO|HE S ALEAIZ EE EEE = U

Process Al oot

Description Trash Button OfA 'ZOt2 HIO|HE &3l ALEXIZE RIHZIE MAHY = UA

ohCt
Water Sensor@t Coffee Bean Sensor, Coffee Powder Sensor O Al 2rOt2 [|O|
EE 7HX| LCDZHO| TS SHotot.
Stop Button OfAl 202 HO|HE &3 AtEAt7 Y Of SESCh(FHD F
E, 82 30s HYS 2 = ZESID, o0 As JEAME O S
F25t0 ZROHCH)

4.2.1.3 Data Dictionary
Input / Output Event Description Format / Type
Stop Button Input AMEXtel T2 2F HO|H True/False
Clean Button Input AEXOl HA 2F O] FH Integer
Extract Button Input AHEALS| HI =& 2% HOolH Integer
Reserve Button Input ARERel ofef ¥ OO|E{(HO| o2, IO | Integer
A Ha o2
Concentration Button Input AMEXS 52 AF Q¥ HO|H Structure
Temperature Button Input AHEXLO AL 2= M7F GlolH Structure
Supplement Button Input AEXS T2 EF Q8 HO|H Integer
Trash Button Input Ar&ARS| MHZ| MA 23 HIolH Integer

Water Sensor Input O o4l Lol =29 THE [|O|EH Integer, Periodic
Coffee Bean Sensor Input o o4l el Y& THEF IO EH Integer, Periodic
2016 Team 1

Ver 1.0

16



Ver 1.0

Coffee Powder Sensor Input Ao Al Lol Hm 7t& T O O|H Integer, Periodic
Trash Sensor Input O == = WAH7| FF HolH Integer, Periodic
Display 71| o4l LCD R0 LtEtE H|O|E Structure
Sound Ao MA Z1g Mol /

Drop 7{m|e| =& ZAL} H|o|E(LCDO| £3) Structure

Clean Ao A g4 A HojH(LCDo £3) Integer

42.2 DFD Level 1

4221 DFD

Stop Button Input.

Machine.,

Data.,
Storage..

Extract Button..

Clean Butten Input.

Reserve Button Input.,

Concentration
Button Input.

Temperature.,
Button Input.,

Buttons & Sensor Data. AL

Control

Supplement.,

Button Input., EiVE
Trash Button Input.,

Water Sensor Input.,

Coffee Bean .,
Sensor Input.

Coffee Powder.,
Sensor Input.,

Data..
Digital Clock Storage.,

Trash Sensor Input.

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

2016 Team 1 17



Input Trash Button Input
Water Sensor Input
Coffee Bean Sensor Input
Coffee Powder Sensor Input
Trash Sensor Input
Output Button & Sensor Data
Stop Button ,Clean Button ,Extract Button ,Reserve Button ,Concentration
Process Button ,Temperature Button ,Supplement Button ,Trash Button ,Water
Description | Sensor ,Coffee Bean Sensor ,Coffee Powder Sensor ,Trash Sensor OfA] BfOt2 [

O|E{Z Main Control2 HHC}

Reference No

2

Name Main Control
Input Button & Sensor Data, Load
Output Display, Sound, Drop, Clean, Save
Button & Sensor Data2t LoadE O} I Hilo| #F5E Z2F o = AOE F
Process EotALE Ha StAL 4182 WD M YEft A2l ZNHE LCDSHO| £9
Description | $HCt

Z = Al SaveE Machine Data Storage2 = 'HCt

4.2.2.3 Data Dictionary

Input / Output Event

Description

Format / Type

Machine Data Storage

Button & Sensor DataZS Main Control0| A X 2|3}0
Coffee Machine2| &EiE X &dt= HIO|HAFA

/

Button & Sensor Data

2} Button & SensorOf|A{ E+0t2 [|O|H

Structure

when(int) : O AlZH 2= gk

mode(int) : ¥ &2 HES FF
isHot(True/False) : 2= 2| HEf

isStop(True/False) : HL|HAS| B8 =
vWater(int) : 7|A LHE2 S &
vBean(int) : 7|A LHEQl HFo| &
vPowder(int) : 7| A LHE S| HI|7IF &
isTrash(True/False) : AL| ®7H7|9| | F

nWater(int) : &= 280 23t 29 &

oF

Save

Coffee Machine2 Z&Y [l Machine Data Storage
2 HLUj+& Coffee Machine2| AEi H|O|E

Structure

2016

Team 1

Ver 1.0
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vWater(int) : 7|4 LS| 22 &
vBean(int) : 7|4 W&2o| YFo &
vPowder(int) : 7| A LHEQ| AHI|7tFE &
isTrash(True/False) : 7T W7H7|Q] |2

Load Machine Data StorageOlAl 2t0t2=  Coffee | Structure
Machine2| &Ei G|O|E

vWater(int) : 7|4 LHE2| %°| &
vBean(int) : 7|A L{F S| HFol &
vPowder(int) : 7| A LR HI|7tE &
isTrash(True/False) : I ®7H7|2| |F

4.2.3 DFD Level 2

4.2.3.1 DFD

Stop Button Data.

Stop Button.,

Stop Button

Clean Button., Clean Button Data.

Input.,
Extract

Button

Extract Button Data.,

Extract Button

Reserve Button.
Input..

Reserve Button Dsta

=

Concentrate

Concentrate Concentrate., Button Concentrate Button Data.
Button : Interface

15 g
Temperature %,

Button Temperature Button

Tempersture.,
Butten Input.,

Interface
16
Supplement Supplement.. Button

Erer Button Inpuf., Interface

Trash Button
Trash Button
™ Input.,

Water Sensor

‘Water Sensor Data.,

Coffee Bean
Sensor Input.,

Senzor Dats.,

Coffee Powder.,
Sensor Data.,

Trash Sensor Trash Sersor Trazh Sznzor Dats.

Input.,

2016 Team 1 19



Maching.,
Data Storage.,
LCD
Interface Display..
Load
Interface
Speaker
Sound.,
Interface
Coffee
Coffee : Interface Drop.:
Machine 2.4
System
21
Clean.,
Save
Interface Save.

2.6

4.2.3.2 Process Specification

1.2

Clean Button Interface

Clean Button Input , Tick

Clean Button Data

Clean Button Input & 2OtA Coffee Machine SystemOf Clean Button

1.1

Stop Button Interface

Stop Button Input, Tick

Stop Button Data

Stop Button Input & %2HOtA Coffee Machine SystemOj| Stop Button
DatagS

2016 Team 1
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Machine
Data

Storage
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Data& E'WHCt

1.3

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 & 2HOtA Coffee Machine SystemOf Reserve
Button Datag =ML}

1.5

Concentration Button Interface

Concentration Button Input , Tick

Concentration Button Data

Concentration Button Input & &0tA Coffee Machine SystemO|

Concentration Button DataE E'MHC}

1.6

Temperature Button Interface

Temperature Button Input, Tick

Temperature Button Data

o

Temperature Button Input = 2fOtA Coffee Machine SystemOf|

Temperature Button DataE & HiCt

1.6

Supplement Button Interface

Supplement Button Input , Tick

Supplement Button Data

o

Supplement Button Input =& ®OtAM Coffee Machine SystemO|

2016

Team 1

Ver 1.0
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Supplement Button DataZ &Lt

1.7

Trash Button Interface

Trash Button Input , Tick

Trash Button Data

Trash Button Input 2 '2OfA Coffee Machine SystemOi| Trash Button
DataE =MLt

1.8

Water Sensor Interface

Water Sensor Input , Tick

Water Sensor Data

Water Sensor Input & 2tOtA Coffee Machine SystemOi| Water Sensor
DataE H'HC}

1.9

Coffee Bean Sensor Interface

Coffee Bean Sensor Input , Tick

Coffee Bean Sensor Data

Coffee Bean Sensor Input & 20X Coffee Machine SystemOi| Coffee
Bean Sensor DataE £ 'Lt

1.10

Coffee Powder Sensor Interface

Coffee Powder Sensor Input , Tick

Coffee Powder Sensor Data

Coffee Powder Sensor Input & 2OtA Coffee Machine SystemO|

Coffee Powder Sensor DataS & LHCH

1.11

Trash Sensor Interface

Trash Sensor Input , Tick

Trash Sensor Data

Trash Sensor Input & ZOtA Coffee Machine SystemOf Trash Sensor

2016 Team 1 22



Data& E'WHCt

1.12

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 DataE %20} Coffee Machine
System2 2 Converted Button DataS 2L}

1.13

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 DataE ‘2Ot Coffee Machine System2 & Converted

Sensor DataS E WL}

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 ®Of XzZ|$t = LCD Interfaced| LCD CommandE EL{1
Speaker Interface0 Speaker CommandE EWI Coffee Interface0]
Coffee Command & EL{1 Cleaner Interface0 Cleaner Command&
EL1 Save Interface0l Save CommandE E'MHCH

2.2

LCD Interface

2016

Team 1

Ver 1.0
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LCD Command

Display

LCD CommandE& 0t X2|3t0] LCDE DisplayE =MLY

2.3

Speaker Interface

Speaker Command

Sound

Speaker Command& &0} X 2|50} Speaker2 SoundE =MLt

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 X2|5}0 CleanerZ Clean2 E'HiCH

2.6

Save Interface

Save Command

Save

Save CommandE 20} X 2|5t0 Machine Data StorageZ SaveE H'H
Ct

2.7

Load Interface

Load

Converted Machine Data

Machine Data Storage E2H LoadE 20t X2|5t0] Converted
Machine Datag Coffee Machine System2 =2 HHC}
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4.2.3.3 Data Dictionary

Input / Output Event

Description

Format / Type

Stop Button Data

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

isStop(True/False) : 23 22 HESl TF

True/False

Clean Button Data

Clean Button Interface Of|A BEiZtE|Of
Data2 ™ & HO|E

Button

mode(int) : Y3 2 HES F

Integer

Extract Button Data

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

mode(int) : 23 22 HEQS| T&F

Integer

Reserve Button Data

Reserve Button Interface O|A HZHE|O] Button
DataZ2 ™EE 0|O|H

when(int) : 0% AlZF 2 2t

Integer

Concentration Button Data

Concentration Button Interface Of|A HH2hE|0f

Button Data2 MZE OO|H

mode(int) : 23 B2 HES| TR
conc(int) : &&= MEH

nWater(int) : 5= 230 2%t 29 &

Structure

Temperature Button Data

Temperature Button Interface OfAl HZHE|Of

Button DataZ M E G|O|F

isHot(True/False) : 2 &Z 9| AMEH

mode(int) : ¥ B2 HES FF

Structure

Supplement Button Data

Supplement Button Interface OfA] BHZHE|Of

Button DataZ MZE 0O|H

mode(int) : 28 B2 HES FF

Integer

Trash Button Data

Trash Button Interface OlA] #ZtE|0] Button Data
2 MeE Golg

mode(int) : ¥ 2 HES TF

Integer

Water Sensor Data

Water Sensor Interface O|A HHZIE[0{ Sensor

DataZ TEE OOl

vWater(int) : 7|A LHE2 Eo &

Integer

Coffee Bean Sensor Data

Coffee Bean Sensor Interface O|A HEHZSHE| O]

Sensor DataZ ™EHE [ O|E

vBean(int) : 7|A WHFQ| |Fo| &

Integer

Coffee  Powder Sensor

Coffee Powder Sensor Interface OlA] EZHE|0]

Integer
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Data

Sensor DataZ ™EHE | O|E

vPowder(int) : 7|A WEQ| HL|7}IF &

Trash Sensor Data

Trash Sensor Interface 0| Al 2|0 Sensor Data
2 M folH

isTrash(True/False) : L] ®W/H7|o| &

True/False

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 DataS *
2|5t H2lot0] Coffee Machine System2Z2 T
2= HolH

when(int) : Of|2f A[Zt 4= L
mode(int) : ¥ 2 HES 3JIF
isHot(True/False) : 2= 9| AMEH
isStop(True/False) : AHL|HAIQ| B8 &=

%}I:

nWater(int) : 5= 280 23t =29

Structure

Converted Sensor Data

Water Sensor Data, Coffee Bean Sensor Data,
Coffee Sensor Data, Coffee Powder Sensor Data,
Trash Sensor DataZ X2|5t HLSY Coffee
Machine System2 2 M &= HO|H

vWater(int) : 7| A LHF9 %°| &
vBean(int) : 7|A W&ol HFo| &
vPowder(int) : 7|A W&o AHL|ZIFE &
isTrash(True/False) : I W7AH7[S] FF

Structure

Converted Machine Data

Load InterfaceOlA H2tE[O] Coffee Machine
System2 2 MEE|E= HO|H

vWater(int) : 7|A LHE2 F2 &
vBean(int) : 7|A LHE2l AFo| &
vPowder(int) : 7| A WES| HI|IIF &

isTrash(True/False) : I ®7H7|2| |F

Structure

LCD Command

Coffee Machine SystemO|A XZ|E|0{ Display &
O &

cWhen(int) : $1X§ A|Zt
when(int) : O|2F AjZh = gt
mode(int) : Y t.':*% H‘|% | &
isHot(True/False) :
vWater(int) : 7|4 '—H-r—
vBean(int) : 7|A LHES &
vPowder(int) : 7|A WEQ| HIO|7tF &

Structure
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isTrash(True/False) : I ®H7|2| KB

conc(int) : =& MEH

Speaker Command Coffee Machine SystemO|A X Z|Z|0{ Sound & |/
GO E

Coffee Command Coffee Machine SystemOf|A{ XM 2|%|0{ Drop & Ol | Structure
0|

vWater(int) : 7| A4 LHE2Q| &2 &
vBean(int) : 7|A 22| HFol &
vPowder(int) : 7|A W&o AHL|7IFE &
isTrash(True/False) : L] ®7AH7|| |FF

Cleaner Command Coffee Machine SystemOi|A X2|Z|0{ Clean & | Integer
G| O E
vWater(int) : 7|A W& =2 &

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

vWater(int) : 7|A LHE2| 29 &
vBean(int) : 7|Al W&ES| AFo &
vPowder(int) : 7|4 WEQ| HU|7}I2 &
isTrash(True/False) : I ®7H7|2| K&
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424 DFD Level 3

4241 DFD

Speaker.,

. Trigger.,
Display Y

Save., Command.,

Command, Command.

G _
Oy e -
e Controller

2111

LCD.,
Cornmand.,

d'.‘ o
B
T e Command.,
R
o “ " R .,
. Cleaner. " % "% "
Command.. * . 1':%,_\
. — L * N S Command.,
P T Pt " b s
SR R . ‘3?9 -
. @?___. g | 5 N
- - - . W e .
e e e e \ 5
p T 5! o
) It ® Lcp., N,
Pty ) \ Command..
: ’ -1 . Command., N .
Machine Trigger: e N X

Controller oSS Trigge, '

Command..

Command.,

Tick.,

A
i
I
|
i
I
|
i
I
|
i
I
|
|

;-.l Load.,

Machine.,

Data.,
Storage.,

Digital Clock

4.2.4.2 Process Specification

2.11

Machine Controller

Converted Button Data, Converted Sensor Data, Converted Machine
Data, Tick
Trigger, Enable

Converted Button Data, Converted Sensor Data, Converted Machine
Data 2 X2|5t0 Smash, Boil, Extract, Reserve, Machine Clean,
Concentrate, Error Sound, Stop, Display ControllerO| TriggerE =L Lt
WaitOf| EnableS &ML}
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Smash

Trigger

Coffee Command
Trigger?t =0{2H ZEMATJL HAME[O| Coffee InterfaceOf| Coffee

Command& HEWLC}

2.1.3
Boil
Trigger

Coffee Command
Trigger?t S0{R2H ZZMATL MIME[O] Coffee InterfaceO Coffee

CommandE HEGHCH

2.14

Extract

Trigger

Coffee Command
Trigger?t S012M IZZMATL MHEE|O Coffee Interfaced| Coffee

CommandE HEGHHCH

2.1.5

Reserve

Enable, Disable

LCD Command

LCD Interface0f LCD CommandS = HC}

2.1.6

Machine Clean

Trigger

Cleaner Command
Triggert E0{@H ZZMAZF HAHE|O Cleaner Interfaced| Cleaner

CommandE HEWLC}

2.1.7

Concentrate
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Trigger

Coffee Command
Trigger?tl S0{2™ ZZMATL MIME[O] Coffee InterfaceO Coffee

Command& HEWLC}

2.1.8

Error Sound

Trigger

Speaker Command
Trigger’t S0{H Z2MAT7F AL Speaker Interface0 Speaker

Command& HEWLC}

2.1.9
Stop

Trigger

Save Command
Trigger7t S0{M ZIZ=2MA7L HAHE|O Save Interfaced| Save

CommandE HEGHCH

2.1.10

Wait

Enable, Disable

LCD Command

LCD Interface0f LCD CommandS = 'HC}

2.1.11
Display Controller

Trigger, Tick

Trigger
Machine Controller2%E Triggerg& &0F =0 = Z=MAE 2
AlZICt

2.1.12
Trash Display

Trigger

2016 Team 1 30



Ver 1.0

LCD Command
Trigger?t SO0{@EH IZ2MNAJL MWL |CD Interface®| LCD

Command& HEGHCH

2.1.13
Basic Display

Trigger
LCD Command
Trigger?t =0{EH Z2MAZL HWE|O LCD InterfaceO| LCD

Command& EGHCH

2.1.14
Supplement Display

Trigger
LCD Command
Trigger’t S0{H ZZMATF MHEE[Of LCD Interface®| LCD

CommandE HEGHCH

2.1.15

Reserve Display

Trigger
LCD Command
Trigger?t S0{2H ZZANATJF AHHEO| LCD Interface®| LCD

CommandS EiCt

2.1.16

Concentrate Display

Trigger
LCD Command
Trigger?t S0{2H ZZANATJF AHHEO| LCD Interface®| LCD

CommandE HEWLC}

2117
Error Display

Trigger
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LCD command
Trigger?t SO0{@EH IZ2MNAJL MWL |CD Interface®| LCD

CommandE& EHCt

4.2.5 DFD Level 4

4.2.5.1 State Transition Diagram ( Machine Controller )

Tick[when 1= -1]..
/Dizable “Wait",
Trigger “Display Contreller™.,

Enable “wWait™., /Dizable “Wait".,
Trigger “Stop.

Tick., Trigger “Dizplay Controller®.,

Ensble "Wait™, Error

Tick.,
JDisable “Wait”.,

Trioaer “Cisolav Controller.,

Tick[[mode==0 & & {izTrazh || vBean<0 || Sound
viWster < nWater)) || (mode ==1 &&

vister < 500)] .

JDizable “Wait".,

Tick[mode==0 && vBean>=10 &0, -
Trigger “Errar Sound”.,

vPowder<=10 &8  ligTrash  &&
viWater>=nWater].,
fDizable “Wait™,
Trigger “Smash™.,

Tick.,

- tager “Display Controller.,
nable “Wait", Fle

Tick.
Enable “Wait".,

Trigger “Cisplay Contr Tick.,
B Enable “Wait".,
smash Tick. '|II Enable “Wait™.,
SR Ensble “wWait™. Tick. lIII
Enable “Wait" ., . . =
Trigger “Cizplay Controller™ Display
Tickimode==0 && izHot }l/
Cont e
B vWater>=nWater] . Tickmode==2 . Tl
/Dizable “Wait"., / JDizable “Wait".,
Trigger “Boil”™., f Trigger “Concentrate™.,
Trigger “Display Controllerss Trigger “Display Controller
Tick[mode==0 MA& vPowder && / _
Boil wWaster> =niWster &% lizTrash] _|/ Ticklmode==1 && vPowder & Concentrate
JDissble “Wait"., /. VWater>=500] .. \
Trigger “Extract”. / fDizable “Wait"., |III
Trigger “Dhsplay Controller., f Trigger “Machine Clean™.,
{{ Trigger “Display Controller™.,

4.2.5.2 State Transition Diagram ( Display Controller )
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/Triggey « Error
Basic ;.

5] - -

Play”. Disp

Tick[mede==2] .
rigger “Concentrate Display”™.

ickmode==4] .
[Trigger “Supplement Display™.

pplement

Displ

Tick[mode==5] ..
[Trigger “Trash Display”.

Tick[When = -1] .
/Trigger “Reserve Dusplay”.

Trash
oi

4.2.6 Overall DFD

Stop Button Data.,

Speaker.
Save. Command..
Command,
Exiract Bution Data.

Trigger., LoD,
Command .

L.
Command..
Reserve Button., J K LCD..
Toput. ; Command.,
Concanirste.. Cancentrate Button Data., ‘5 8 Cleaner . 0
T Toput. 2 < Command., LD
— Command.,
Tempersture. Tempersture Button
BN TRpUE .
. ¥ e,
Swplemant supplement Buttan Data., Command,, Command..
—emmanty
soon  EECREEA  nefzc: e A Machine R 4. \
E o
- Trash Button Lo
Tnput, terface k
P Interface Command.,

18

Coffee Bean
Senser Input. T Sensor Data.s

Command

Coffes Powder.,

Interface
111

Trash Sensor Trash Sensor "
Machine .
Data,
Storage..
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