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Introduction
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1.1.  Purpose
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1.3.

1.4.

1.5.
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Definition, acronyms, and abbreviations
HW: Hardware
SW: Software

CM: Coffee Machine

Reference

Overview
2% 70 CHOf CHot 29

3H MR 7S A

2. Overall Description

2.1.

2.2.

Product Perspective

SW 2 7St 7HA 9| coffee machine Al E

Product functions

Coffee machine & 7{I| F%0| 7}5}Ct,

Coffee machine 2| AL F&£2 XA et E7ts & = UL

Coffee machine 2| I F&E ALEXIQ| 7|20 w2t ME & 5= QUCE
Coffee machine 2 0] 20| 7} S}C}.

FZE otot.

i

Coffee machine & HL|7}27} S 2R |FE X502 24 3 7{I]

|0

Coffee machine 2 =1 AHL|S| TES XEH2 2 ALEAOA &2 T



3.

Coffee machine 2| =1 A I|&= AHEXIO|| 2|8 &7 EICL.

Coffee ~ machine 2  machine 2 W8EE Ha
2.3.  User characteristics

Ar&XteE QM =X doE & =+ UL
2.4. Constraints

DE HY 9 22 Cygwin 2 command 2 CHA| =T},

BE £382 Cygwin 2| 2t ZEZC2 = X EICH

H2l2d E40| 2%t HEE2 MUS Sl 22| oot

oY MEo| Hast 4% otz Z20| ot O|§= 2850 XMF otrt
2.5.  Assumptions and dependencies

Haet AU 7R A= Ch=CH

Mz £ Al dF AHLVIRE SEHQ SX0|C

A7) ohtH FE W A 7H87F A EC

T2 AL FES ?I%l 0|5 BtEA| K A5 OF BhL.
Specific Requirements — Coffee machine
3.1. External interface

A HE (4T F5, 0% 55 4, 2 3 HE), B (2, AT

53 g, 22, 71

3.1.1. HW interface
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3.1.2. SW interface

3.1.3. Communication interface

3.2.  Functional Requirement

3.221. AL =&

3.2.1.1. Function
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- >=F

I

- MeEE 5= 0|5t

> AU FE £ O 7R E HASHA| %

LS A

> S SEf7L B 7| SOf Of2 B

3.2.1.2. Input

- HE (Cygwin 2| EtO|H2 2 CHX)

3.2.1.3. Output

- 7O (&HE SH2E M ex, ALt FE &

- AL ZtE7F oA E

322. s A

3.2.2.1. Function

> X SEHZL CH7] SO Ofd B %

3.2.2.2. Input

- HE (Cygwin 2 E}O|EH2 2 LK)
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3.2.2.3. Output

323 2 &4

siet E

3.2.3.1. Function

> E=S HE on:'d

> E=2 HE off: 2

3.2.3.2. Input

EZ HE (Cygwin 2| 7| ¥HoZ [fin))

3.2.3.3. Output

324. M2 2%

ot =8

3.2.4.1. Function
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> X JENZL CH7] SO Ofd 8%
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3.24.2. Input

(Cygwin 2| EfO|Z 2= CHA|)

H &
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3.2.6.2.

3.2.6.3.

327. =9

3.2.7.1.

3.2.7.2.

3.2.7.3.

> 3.25 0| HAQ EUSIA S&
- 7O AL Cre2Df Zte AMEHQ O ofeke T+ £ 9irt.
> SIX| AENZF Cf7| 20| ot B
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Function
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Input

Output

3.3.  Software system attributes

3.4. Other requirements
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4.1.  System Context Diagram

4.1.1. Basic System Context Diagram

()]
)N ]

4.1.2. Event List

Ver. 2.3

Input / Output | Description
Event
Concentration  Button | AFEXIZ7t AT AHOQ| s Y S YL =L}
Input (100/200/300ml)
Hot/Cold AEXZ - AHOe W/2 PP S YA =rt
Button Input
Extract Coffee | 2783t AHL|IE F=&5t= Y= YHY=rt
Button Input
Cleaning HA FEE gEY =}
Button Input
Reservation Button | AFEX}2] ol of HH=S U =rt
Input Aol =&, ALDH A Ha)
Water Sensor | AL 4O ERStn Ys o S LA}
Input (ZIC§ 1,000ml)
Bean Sensor | AL OO ERFSD Us AF L2 AX[DC}
Input (%ICH 100g)
Powder Sensor | AL A0 ERStn Ues HO|ZIRL| A2 XS
Input (ZICH 1 2&)
Team 5 15
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Extract & Clean | AL A S ASA|ZICE (HI| F=Z, HO| A HA)
Command

Monitor &  Speaker | |41 9] EfE AL XHOI| A elc
Command (MH=2e| ERE, & ME|, M= = &2 o AEl)

4.1.3. The System Context Diagram

Concentration Button Input
Hot/Cold Button Input
Extract Coffee Button Input

Cleaning Button Input

Reservation Button Input &C\e‘a“
<

\ ("‘L“g’;ﬂ\maﬂd

Water Sensor Input

Bean Sensor Input

Powder Sensor Input MOn,'tOr

Con &S
3)

Display

4.2. Data Flow Diagram
4.2.1. DFD level 0

4.2.1.1. DFD

|

Concentration

Water Sensor
Tick

—
)
Extract Q
Qe?
o O ot
—
o e
Hot/Cold
—
—
Cleaning
Mop:
.~ Nitor &s
— Comm a ’Oeaker
Reservation N}

— Display
—

A

1

1

1

H

Bean Sensor

Digital
Clock

|

Powder Sensor

|
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4.2.1.2. Process Specification

4.2.1.2.1. Process 0

Ver. 2.3

Reference No. 0

Name C.M System

Input Concentration Button Input, Hot/Cold Button Input,
Extract Coffee Button Input, Cleaning Button Input,
Reservation Button Input, Water Sense Input, Bean
Sense Input, Powder Sense Input

Output Extract & Clean Command, Monitor & Speaker
Command

Process A-EX7F Yot HHED Sensor 2E£EH 22 HEE

Description input 2& 50 CM System LHOII A AFEXIZ7} 275t
SHO 7ts et ofFA IS A AZX
Chet S5 ZHEHE otr}

4.2.1.3. Data Dictionary

Input /  Output

Event

Description Format / Type

Concentration AREAIZE A8 AHOlo| s HHZ | True/False
Button Input 2l 3 8h=Ct (100/200/300ml) Interrupt
Hot/Cold AR 28 AHOel d/2 HHE | True/False
Button Input Y=t Interrupt
Extract Coffee | @8 HALE FES= S |True/False
Button Input L=t Interrupt
Cleaning Y4 HES YyU=0t True/False

17
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Button Input Interrupt

Reservation Button | AFEXIQ| Off HHES UY=Lt | True/False

Input AL F&, AT H2) Interrupt

Water Sensor | L] HAI0] ER3tD U= 22| &2 | Analog  Value

Input ZX|BhCE, (ZICH 1,000ml) Periodic

Bean Sensor | AL M4l0] 2R3t U= AF2[|Analog Value

Input &= L X|BHCt (X|CH 1009) Periodic

Powder Sensor | 7L A0 EKstD  AE | Analog  Value

Input AHO|7bRo| S AX|SHCE  (Z[TH | Periodic
12]%)

Extract & | AHIHAES ZhEA|ZIC} | Extract / Clean

Clean FHO ==, AT )

Command

Monitor & Speaker

Command

A RO Al

IS JH,

Light / Sound

Team 5
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4.2.2. DFD Level 1

4.2.2.1. DFD

£)rtf,ga 8,
i
ton "y
Cone, i
SNtratio,, Buttop, [
Nput

Ver. 2.3

o
Button — IR
Hot / Cold Button Input Detecti 5 Button D ‘c*‘(béﬁ‘ ey
—> Data o
nput
on ot
o Working &
Rese / -
’ Notifying
7 Tick Control 4
T, &
N
1 S o)
Bean Sensor Input Ingred,lent Ingredient Sensi / A fbf)?a %ee
Sens'ng 3 Ingr |;:e)r;';a ensing 1 ) ot ,\/—sr
cor WPt 2 —— 0 i
| ot :

4.2.2.2. Process Specification

42.2.2.1. Process 1

Reference No.

Name

Button Detection

Input

Hot/Cold Button
Input, Extract Coffee Button Input, Cleaning Button

Concentration Button Input,

Input, Reservation Button Input

Output

Button Detection Data

Process

Description

o
=B

Ar2Xol HE ¢ C.M System L{O|A AtE
7sst HO|HZ HHYZFE1, 1 HO|EE Button
Detection Data 2 X{&$HC}

AL 40| CH7|HERZE OFE M= Input 2 X

=L

42.2.2.2. Process 2

Reference No.

Team 5 19
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Name Ingredient Sensing

Input Water Sensor Input, Bean Sensor Input, Powder
Sensor Input

Output Ingredient Sensing Data

Process Sensor 7} X2t Xf 22| %S C.M System L{O||Af

Description AMg&  7hset OO|HZ HHYFEL, O HOo|HE
Ingredient Sensing Data 2 X &3tC}.

4.2.2.2.3. Process 3

Reference No.

Name Working & Notifying Control

Input Button Detection Data & Ingredient Sensing Data

Output Extract & Clean Command, Monitor & Speaker
Command

Process Button Detection Data & Ingredient Sensing Data

Description € 8% CM System O] Extract & Clean

Command 2} Monitor & Speaker Command &
LH & GHEF

4.2.2.3. Data Dictionary

Input /  Output | Description Format /
Event Type
Button  Detection | AtE X7} MEHSE HEO| X=X 2t &R =X[0] | Structure
Data Ot ZX|E CM System LHOIAM ALE 7tsStESE

Heh MY E HE HolH

AHO =&, oY, s 243, 2 E2 HE)

Team 5 20
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Ingredient Sensing | 21X} Coffee Machine 2| M=2| ZTtEZ CM | Structure
Data System LHO| M AL 7tSSHEE Het HEE A
=

(=, dF, AHL7F)

Team 5 21




4.2.3. DFD Level 2

4.2.3.1. DFD

Extract Button Input

Concentration Button Input

Hot/Cold Button Input Hot / Cold

Button S\gn? Interface

Controller

Cleaning
Button
Interface
1.4

Cleaning Button Input

i Reservation
Reservation Button Input
z Button
—_—
Interface

15

Water Sensor Input
—_—

Sensor
Interface
Controller
2.4

Bean Sensor Input

Powder Sensor Input

Team 5

> Buttonnlia)gecuon 3

5 Ingredient Sensing >

Data Storage
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5 Button Detection
Data

Data

/ ~
I -
N Ingredient Sensing : ek

4.2.3.2. Process Specification

4.2.3.2.1. Process 1.1

Motor
Interface
3.2

Interface
33
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Reference No.

1.1

Name

Extract Button Interface

Input

Extract Button Input

Output

Extract Button Signal

Process

Description

XXIHE oOlgie
TEH'lt |=|—1|

= St =  Button
Controller 7} At

Interface

CIXE =2 B

4.2.3.2.2. Process 1.2

Reference No.

1.2

Name

Concentration Button Interface

Input

Concentration Button Input

Output

Concentration Button Signal

Process

Description

SEHE Y

= St =  Button
Controller 7} At

Interface

CIX| 8 A= 2 HHeLt

Team 5
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4.2.3.2.3. Process 1.3

Ver. 2.3

Reference No.

1.3

Name Hot/Cold Button Interface

Input Hot/Cold Button Input

Output Hot/Cold Button Signal

Process d/2 HE YHZ =St = Button Interface
Description Controller 7t AtEE 5= U= CIX[E Az 2 HHEC

42.3.2.4. Process 1.4

Reference No.

14

Name Cleaning Button Interface

Input Cleaning Button Input

Output Cleaning Button Signal

Process HAHE ¢8Z2 =gt = Button Interface
Description Controller 7t AtEE = U= CIX[E A= 2 HHEC

4.2.3.2.5. Process 1.5

Reference No.

1.5

Name Reservation Button Interface

Input Reservation Button Input

Output Reservation Button Signal

Process OlefHE YUHS Qe T Button Interface

Team 5 24
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Description

Controller 7t A& = U= CX[E M2 2 HHECH

4.2.3.2.6. Process 1.6

Reference No. 1.6

Name Button Interface Controller

Input Extract Button Signal, Concentration Button Signal,
Hot/Cold Button Signal, Clean Button Signal,
Reservation Button Signal

Output Extract Button Data, Concentration Button Data,
Hot/Cold Button Data, Clean Button Data,
Reservation Button Data

Process Button Interface Controller 7} 22 Button Signal

Description 2 CM System O] AFEE &= QU= Button Data 2
HH L
AL H{ilof CHZ[HEfZE Ot M= Input & EHX|
et

4.2.3.2.7. Process 2.1

Reference No. 2.1

Name Water Sensor Interface

Input Water Sensor Input

Output Water Sensor Signal

Process Sensor 7b #X|gt Z2| 2E Sensor Interface

Description Controller 7t AF& 2 &= U&= Signal 2 H2HoHCE

4.2.3.2.8. Process 2.2

Team 5 25
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Reference No.

2.2

Name Bean Sensor Interface

Input Bean Sensor Input

Output Bean Sensor Signal

Process Sensor 7t #X|et #F2l AUZ Sensor Interface
Description Controller 7} At&2 4= U= Signal 2 HSHSHCY

4.2.3.2.9. Process 2.3

4.2.3.2.10.

Reference No.

2.3

Name Powder Sensor Interface

Input Powder Sensor Input

Output Powder Sensor Signal

Process Sensor 7} ZX|gt AL 7}& 2| &= Sensor Interface

Description Controller 7t At&& 4= U= Signal £ HESICE
Process 2.4

Reference No.

24

Name Sensor Interface Controller

Input Water Sensor Signal, Bean Sensor Signal, Powder
Sensor Signal

Output Water Sensing Data, Bean Sensing Data, Powder
Sensing Data

Process Sensor Interface Controller 7} 22 Sensor Signal

Description = CM System O] AHEE == U&= Sensor Data £

HHE L}

Team 5 26




4.23.2.11.

4.2.3.2.12.

4.2.3.2.13.

Process 3.1

Ver. 2.3

Reference No. 3.1

Name Controller

Input Button Detection Data, Ingredient Sensing Data

Output Extract & Clean Command, Monitor & Speaker
Command

Process Button Detection Data 2 Ingredient Sensing

Description Data £ St Hu| FE1t & +H7ts 20
Cist ZF 20 ool MEiiE =R, &HE
dE, Mz FF LE, o JEHE  Motor
Interface 2t Notify Interface Off T &$HCt

Process 3.2

Reference No.

3.2

Name Motor Interface
Input Work Command
Output Work Signal
Process M2 Work Command € {4150 Work
Description Signal WE{ 2 L HC}
Process 3.3

Reference No.

33

Name Notify Interface
Input Monitor & Speaker Command
Output Monitor & Speaker Signal

Team 5
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4.2.3.3. Data Dictionary

Process M2 Monitor & Speaker Command &
Description 45t Monitor & Speaker Signal & LiE O}
Input / Output | Description Format /
Event Type
Extract Button | &% HEO| =& S W} true 2l Boolean | True/False
Signal E1= Interrupt
Concentration | &% HE(100/200/300ml) ZtZt0| =& 2 | True/False
Button Signal | [ true 2! Boolean Ci|O| & Interrupt
2/d4 HEO| =XE M on/off Metkl=
Hot/Cold o True/False
Button Sianal Boolean Ci|O|E{(7|&2t2 off O|{ O] {2 nt .
utton Signa nterru
I e uy e exmolnh i
Cleaning HA HEO =x2 I true 2! Boolean | True/False
Button Signal | H|O|E Interrupt
Ao F==/84 o9, o|eF Alzto| TSt
. G| Of E
Reservation _ L N
. O] oefofl= AlZtat &, d/20 et | Structure
Button Signal N
HE, H4 ofofof= Alzto] chst HE7}
ZokEICh)
Water Sensor Integer
S M7t ZRIS Fad blo|g X
Signal Periodic
Bean  Sensor Integer
AT M7 LIS H4E H ol X
Signal Periodic
Powder Sensor Integer
AL 7LE M7 ZXo ™ HolH J
Signal Periodic
Extract & Clean
Aol =E0F FA0 i HHE ZE Structure
Command
Monitor & | AL Ao MEf(ME EHQE EhE AEY,
— N Structure
Sound Mz £ L2, o2 e Cict &
Team 5 28
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Command

4.2.4. DFD Level 3

4.24.1. DFD

Back Up Data

— Button Detection

Data \ ’4-"-.~ -

N
/ Mode “
I Handler |
v 3141 ,’

PR s ’
—_— Ing!'edient / Sans”
Sensmg Data

Reservation
UES 5 Check

trig0e"
P T <_—--

s’

! Execute
Controller
3.1.4

Team 5
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1

J

Recover
24 3.1.3

Normal Control
& Warning Data

E—

Extract
Check
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Ingredient
— Sensing Data

Back Up Data Extract Extract Signal
4.24.2. Process — T Controller

\ / 322
2y

Controller

30\93(\ Clean Signal
X
?}“?:y 3.2.1
00
7

Normal Control Commander K4

& Warning Data 3.1.7 4 U
|

Monitor Signal

Ingredient

Sensing Data Speaker Signal
333

Specification

42421. Process 3:1.1

Reference No. 3.1.1
Name Mode Handler
Input Button Detection Data, Ingredient Sensing Data,

Back Up Data

Output Trigger Recover, Trigger Reservation Check
Process Back up data & ™A 2101t MBS =7} & J=X|
AbS =}

Description OHE|A=X HEES  EEet = Dep =50
ZQ5ICHH  Button Detection Data, Ingredient
Sensing Data, Back Up Data £ Recover Of7
M&Sta, Recover & E2| AL,

tek 2QJ0] TQSIX| QUCHH Button Detection

=

Data, Ingredient Sensing Data & Reservation

Check O|A T&3%l1, Reservation Check £
Eg|7ztCt.

4242.2. Process 3.1.2

Team 5 30
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Reference No.

3.1.2

Name Reservation Check

Input Trigger Reservation Check

Output Execute Info

Process Button Detection Data & Ingredient Sensing Data
Description of ME& OlFAIZtnt HIYAIZES H[WBHO] SR

AlZtol offeF AlZtat 5 BEX| EHERSECE BHOF XY
AlZOl  OffeFA|ZEDE Z 3 Ofef HEZE  Execute
Controller Of &5HA] 2L QACHH Button Detection
| o[ E{ 2 01|°UH £ 7|2 Ha 01|°k0|3f':'1
Execute Controller Of Execute Info & ™ & 2L

O 2F0|2tH Button Detection Data & Ingredient
Sensing Data £ Execute Controller 0f H:f.
SAXHA|ZEO]  Of|2fA[ZtO[  OfL|2tTH 01|°UH
Z3SHX| &2 Button Detection Data & Ingredient
Sensing Data £ 7IX|1 HAHHO| SO{RCHH
Execute Controller Of Button Detection Data &
Ingredient Sensing Data & &35t1, =EHEHO|
SO02tCHH Execute Info & Execute Controller Of
H&otrt,

4.2.4.2.3. Process 3.1.3

Reference No. 313

Name Recover

Input Trigger Recover

Output Recovery Control Data

Process Button Detection Data & Ingredient Sensing
Description Data Off &= ME BRI S/ F/AH0|7IE

2221 Back Up Data Off XM= X2 2R2 7t9|
NE= ?10}01 Recovery Control Data Of &g
SEHHL FH/H2)T HOO{Ao] Ams{orst
Mzits 7(‘l f

o
r9_*

C}.
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42424, Process 3.1.4

Ver. 2.3

Reference No.

314

Name Execute Controller

Input Execute Info

Output Trigger Clean Check, Trigger Extract Check

Process Execute Info 2| FHEEE 2Ot HAHHL 22
Description Clean Check Of 22 &2 T™&35tD Trigger SHCt.

=EHHA AL Extract Check 0 2H2+ X§ 22| 1t

=k 24 A2l 20/ ™E5HL Trigger SHCt

424.25. Process 3.1.5

Reference No. 3.15

Name Clean Check

Input Trigger Clean Check

Output Normal Control & Warning Data

Process & SN2 SUT & YEX AT 0jA0| BRH

Description =2| THEE dAFSHC}
oroF M4 HHO| EX|TCHHE Button Detection
Data & Ingredient Sensing Data Ol Al Z{I| HHAIO]
2ERe 2 ERTSE AL 2 Vs ORet BES
2 05 E Normal Control & Warning Data O
INESgels,s

4.2.4.2.6. Process 3.1.6
Reference No. 3.1.6
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Name Extract Check

Input Trigger Extract Check

Output Normal Control & Warning Data

Process AL =& S FAY = A=K AHO K|

Description BRot Mzo| XS HAARSICE oteF Ao =&
HZYO| Z=WSICHH Button Detection Data &
Ingredient Sensing Data Of|Af 7| HAI0| H{3t
Mzol A2 S == 7Is Rt ZEZS L

I8
Il

Normal Control & Warning Data Of

OFE
g etCt.
otof o JHERIE EXSH=XIE =QIste ExE
Aol #=FO0| =7tsstl, dEg 2 oRE
R EFSHCH
4.2.4.2.7. Process 3.1.7

Reference No. 3.1.7

Name Commander

Input Recovery Control Data, Normal Control & Warning
Data, Ingredient Sensing Data

Output Extract & Clean Command, Monitor & Sound

Command
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Process

Description

otoF 23 E BtH Recovery Control Data &
7FX| 2 Extract & Clean Command(FEZ0|2tH 0=
IHOM OfC{7tX] ZElHO] = R=X|, §AEHH o=
B a0t ZAE|RJA=X]) € Motor Controller
oA M&3t1, Monitor & Sound Command £
Display Controller Of| | T &$HCt,

otoF =2 @ =7} OfL| 11 Normal Control & Warning
Data O] MEE FH YEFL F5/8d0)E g1
= 38 ZE 32 2 Y HEE Motor
Controller Of| A &L

Normal Control & Warning Data, Ingredient
Sensing Data Off M& &l B25 Zd {72 o HO
=33 HEE Display Controller 0| A & $HC}
otHO| =3 YE = O30 2ot

[IXH Alh SR AEf, M s, ME 25 = T
AL THRF), 7HF AHOD /5%, AL 77

=
offof AlZh g2 OfleF AlZh

4.24.2.8. Process 3.2.1

Reference No.

3.2.1

Name Motor Controller

Input Extract & Clean Command

Output Ingredient Sensing Data, Extract Command, Clean
Command

Process Extract & Clean Command & 7tA|1 XZHE HH

Description BEEALD =5/80)E A=l HEE ALD ==

HZHO0| FO|2tH Extract Command £ HS$HCE
g2 HMNEE HAa FHO| HOIZH  Clean
Command € ®&3tCt.

Ol Aol Motor 7t FHEZ Hst= SO

o=
Ingredient Sensing Data & ZA4ISHC}

—_

42.4.2.9. Process 3.2.2
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4.2.4.2.10.

424211,

Ver. 2.3

Reference No.

3.2.2

Name Extract Controller

Input Extract Command

Output Extract Signal

Process Extract Command £ 2™ Extract Signal &

Description Li = Ot
Extract 7t = | = St Back Up Data 0| L] F&
CHAl(ZHO 7H% =2 Ol F/71E &tz o ]/AI| ==
2tz Ol F)E Aot

Process 3.2.3

Reference No. 323

Name Clean

Input Clean Command

Output Clean Signal

Process Clean Controller 2| trigger & 20} Clean Signal &
Description L = RO}

Process 3.3.1

Reference No.

3.3.1

Name Display Controller
Input Monitor & Speaker Command
Output Monitor Command, Speaker Command

Team 5
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Process

Description

Monitor & Speaker Command Of XZ=l ZAES
2l ofF 2t oo EHY YEE Y2 Monitor
Command & Monitor oAl &Lt Speaker

=
Command £ 428 2d 07 0| 25t A=S

S
oMo 28 E = Chadh 2L

(SR AlZE oA S, M 5=, U8 25, = T,
Ao HERF), 7HF AL 757 AO 7R L
28, Aol ofef AlZt Fa oo AlZh
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4.24.2.12. Process 3.3.2
Reference No. 332
Name Monitor
Input Monitor Command
Output Monitor Signal
Process ot =3y 27t &2 Monitor Command £
Description dtom 3iE MEEZE 3lHO| =SIEZE Monitor
Signal & L= HC}
4.24.2.13. Process 3.3.3
Reference No. 3.33
Name Speaker
Input Speaker Command
Output Speaker Signal
Process Speaker Command & oM LS LM st &
Description Speaker Signal = LH & HC}

gl /= B2 M7HX|oltt

[ 25 - WA ¥, 95 25 - 2 3,
AL 7tF MAH 28 - BA 2 H]
4.2.4.3. Data Dictionary
Input / Output | Description Format /
Event Type
Button & HE Q28 MEQ} M2 HO2kS mOfA
) N Structure
Sensing Data | X| &t O O| E
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7O Mol =T FHo thet 2tz
o FE THEHSHZ| 215 complete flag (
T = &7 0:HEY S5 dHE
O|gotrt HH =3 MEfE HEHSH| fI5
Back Up Data | ZZ extract/boil/grind flag ( &% 1H32| | Structure
flag et 1: 4242 7|ls = &%, 0:
o7 & E= 8 & SEHE 0|22
S HHO| Lot FAe Mz ERES
MYt (44 =2/8 /AT 7R )
Normal =8 ZEJHOHE Al AHI HAlo] =g
Control & SEAL FE/HL) BES EY 08 | Structure
Warning Data | gtat X Zgt | O| E
Extract Extract Signal 2 2 A|7|& Extract
Structure
Command Command
Clean Clean Signal & 24 A|7|= Clean
True/False
Command Command
Monitor Monitor Signal 2 &4 A|7|= Monitor
Structure
Command Command
Speaker Speaker Signal & HA|7|= Speaker
Integer array
Command Command

Execute Info

Button Detection Data 2} Ingredient
Sensing Data 2| HEE HIE =
FAsjor 20 Tt HHFEEL}
MzZo| &

Structure

4244,

4.2.4.4. State Transition Diagram

4.2.44.1. State Transition Diagram (3.1.1 Mode Handler)

Team 5
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Tick[startup_flag == 0
8&( Extract_start_flag==1 ||
Clean_start_flag==1) ]
Trigger "Recover”

Recover —

Tick[1]
— Execute
_—
Control
Tick[1
. Tick[startup_flag==1]
Trigger "Reservation Check”

extract_start_flag
clean_start_flag
boil_start_flag
grind_start_flag

o o o o o
o o o o o
o o o o o
o o o o o
o O O © O

drip_start_flag

42.4.4.2. State Transition Diagram (3.14 Execute Controller)

Tick[clean_command==1 &&
extract_command==0]
Trigger “Clean Check”

Tick[extract_command==1 &&
clean_command==0]
Trigger "Extract Check”

Tick[1]

Clean Extract
Check Check

4.2.5. DFD Level 4

4.2.5.1. DFD
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Boil Signal
.02 >
——— w7
g S, -
[
! Extract \I Trigger Grind Signal
Controller | -————-----—--- > >
\ 3.2.1.1 /]
o
Sl A
Drip Signal

Y

Commander P

Ingredient
Sensing Data

© N
-
~
\
Clean \  Tigger Clean Signal
[ controller Y ___ 7 _______ >
voz212 )
\ y
\\ ’

-

Status Slgnal
\{s]
ﬁ W \0
mTT %‘
’ N
4 a \ I Tick

Monitor |

& Controller 'l
I

{
St |
8% v 331 Tigger
T N 4 ~=a Warning Signal
@o(\m@'aﬂ \~ " --...,,_._- )
ey - = —_—
Sound1 Signal
>
< e 4
,‘(‘\qqi’"'f
T . POl

Commander
3.1.7

U4 -
4
% I speaker ‘\ Trigger Sound2 Signal
{ Controller | -—————= >
V3312
A ;o
\*-_..4’ ~~ Y0,
s“'-\_‘k Sound3 Signal

—_—

4.2.5.2. Process Specification

4.2.5.2.1. Process 3.2.1.1

Reference No. 3.2.11
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Name Extract Controller

Input Extract & Clean Command

Output Trigger Boil, Trigger Grind, Trigger Drip

Process Extract & Clean Command Of XZ= ¥HH
Description MEFL =Z/HA)E A=t sxf 7Y, 24,

FE Y2 =AMUZE FHSZZE Boil, Grind,

Drip 2 Trigger 2tCh T SEA4Z0[2tH SETHE
XNEEH &S WS F Boil, Grind, Drip 2

Trigger $HCF.

4.25.2.2. Process 3.2.2.1

Reference No. 3.2.2.1

Name Boil

Input Trigger

Output Boil Signal

Process Trigger & 99 ™ Boil Signal & WEW =S
Description #O| == L}

4.2.5.2.3. Process 3.2.2.2

Reference No. 3222

Name Grind

Input Trigger

Output Grind Signal

Process Trigger & ® 2™ Grind Signal & WEY |FE
Description BMSIEE i}

4.25.2.4. Process 3.2.2.3
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Reference No. 3223

Name Drip

Input Trigger

Output Drip Signal

Process Trigger & 2t2™ Drip Signal 2 LHELH HU|E
Description FESIT E SiCt

4.25.2.5. Process 3.2.1.3

Reference No.

3.21.3

Name Data Updating Unit

Input Extract & Clean Command

Output Ingredient Sensing Data, Back Up Data

Process Extract & Clean Command 2| @3 H&EE HoH™
Description 0§ Z=0}Ct Ingredient Sensing Data Of A 8l & AH&Hof|

= MmOl A(E, ’F)S Aot

Extract & Clean Command 2| & HEE JIX|1
HA, FZ AEE [ Ingredient Sensing Data Of A
AN Mz TE(E, |F, HIIIR)E Back Up
Data O] X{ZotC} ot HAQL & THA (LY, 22,
E2)7F A ZHE 1t Z 22 [Iff Back Up Data Q| A|Xt

4.2.5.2.6. Process 3.2.1.2

BT AT, HY AN, 22 A, EY AT,
S AlII- 11302 BHE NESICE
Reference No. 3.2.1.2

Name

Clean Controller

Input

Extract & Clean Command
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Output Trigger Clean
Process Extract & Clean Command 2| 2 ¥ EE
Description EHEESEO] Trigger Clean 2 LHE LW HASHEE SiCt

42.5.2.7. Process 3.3.1.1

Reference No.

3.3.1.1

Info & ELHC}

ge  otEo  EHGEE FEHE

1]

Name Monitor Controller

Input Monitor & Speaker Command

Output Status Info, Trigger Warning

Process Monitor & Speaker Command Off &7l ZE & 24
Description Of & 2t oo E8e YEE He=Ct

Status T2 MA0= 2tHO| Y HMEE Status

oMo 28 Y= Chadt 2L

(SR AlZE oA S, M S=, U8 25, = T,
Ao ERF), 7HF AL 757 AL 7R
28, O] ofef AlZh g4 ofef Az

2 A" Z20| st wWarning ZERAMATE
2t

B

AHLZIRHAHE]]

4.2.5.2.8. Process 3.3.2.1

Reference No. 3.3.21

Name Status

Input Status Info
Output Status Signal

Team 5
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Process Monitor Controller 2E8H 2H0| £3g HEE

Description gh=Ch B2 JEE Status Signal 2 2L 3HHO|
Z YOI = oot
otHO| 3 YE = O30t 2ot
[SIXH AlZE, SR el M s, MEH 25 = THE,
Ao THEHREEF), 7HR AHOD /8, AD 7R
e, Aol ofef Azt "4 of|ef AlZh

4.2.5.2.9. Process 3.3.2.2

Reference No. 3322

Name Warning

Input Trigger

Output Warning Signal

Process Monitor Controller £ E{ 2tH0f| &g 41 & 2o}

Description Warning Signal 2 LHE L} 2tH0| EHSI =& IC

=

o%| 2ol ZLOT LS

[m=]

OoO-d=< o= -H =
[+ @+ 7,

1 7t 2 H A

4.2.5.2.10.

Process 3.3.1.2

Reference No.

3.3.1.2

AHOLZIEMAE

£ (Sound3)]

Name Speaker Controller
Input Monitor & Speaker Command
Output Trigger Sound1, Trigger Sound?2, Trigger Sound3
Process Monitor & Speaker Command O] B 7l ZE 3 &4
Description Of £ Ztut oo £3g §EE B=Ct
Ct&2l B2l Sound1, Sound2, Sound3 & ZfZ
Trigger 2L
o=t [EE2ZSoundl), |EFEEZF(Sound2),

Team 5
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4.2.5.2.11.

4.2.5.2.12.

4.2.5.2.13.

Process 3.3.3.1

Ver. 2.3

Reference No. 3.3.31

Name Sound1

Input Trigger

Output Sound1 Signal

Process Sound1 O 3siEst= 22|E We SIERIO7E

Description OlAlEt 4 Q= Signal 2 2L Sound1 & S 2
stCt
A oHH 2| E o)

Process 3.3.3.2

Reference No. 3332

Name Sound?2

Input Trigger

Output Sound? Signal

Process Sound1 O 3siEst= 22|E We SLESO7E

Description OlAlEka QL= Signal 8 2L Sound1 € E8sI==
oot
(A 38 22|15 HE)

Process 3.3.3.3

Reference No. 3.3.33

Name Sound3

Input Trigger
Output Sound3 Signal

Team 5
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Process Sound1 Of &t 222 We =IOt
Description OlAlSk4 Q1= Signal 8 2L Sound1 & 832
ot}
A 2 A28 HLO)
Team 5
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4.2.5.3. Data Dictionary

Ver. 2.3

Input /  Output | Description Format /
Event Type
Boil Signal Boil & &t&A|ZICH Signal
Grind Signal Grind £ & &A|ZICH Signal
Drip Signal Drip 2 &S A|ZICt Signal
Clean Signal Clean 2 Z&A|ZICH Signal
Status E ZHA|ZICE [SIX] A[ZH HAXH AFEH, MEY
Sk e 25 = T, AHO HERF), 7tF
Status Signal _ _ _ _ Signal
AL RF, Aol 71F a2 He, AHO| o ef Azt
4 09 AlZh
S Warning 2 £3A|ZIC [BRF, dFEE, _
Warning Signal _ _ Signal
ALZIRHAE L]
Sound1 Signal Sound1 & ZA|ZICE. Signal
Sound? Signal Sound2 2 E™A|ZILCE, Signal
Sound3 Signal Sound3 & ZZA|ZICE, Signal
CITHSEN [RAR AlZH DIX] Ef, B 5, IEH
25, & T, A0 TEERF), 7R AL R &,
Status Info _ _ _ Structure
Ao 71 4 2R, AL of9f AlZh " of<f
AlZH
Boil Signal Boil & &&A|ZICH Signal
Grind Signal Grind & &3 A|ZICH Signal
Drip Signal Drip 2 & A|ZICt Signal
4254,
4.2.54. State Transition Diagram
4.2.5.4.1. State Transition Diagram (3. 2.1.1)
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Tick[temperature == 0 &&
boil_start_flag == 1]
Trigger "Boil”

Tick[boil_start_flag == 0]

Tick[grind_start_flag== 1]
Trigger “Grind”

Tickidrip_start_flag== 1]
Enable “Wait"
Tick[drip_start_flag == 0]

Tick[grind_start_flag == 0]

4254.2. State Transition

Tick[clean_command == 1]
Trigger “Clean”

Diagram

—0O

Tick[1]

Clean

4.2.5.4.3. State Transition Diagram (3.3.1.1)

Team 5

Ver. 2.3

(3.2.1.2)
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Tick[shortage_water==1 ||

shortage_bean==1|| Tick[1]

need_for_removal==1 ]
Trigger “Warning”

Warning
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4.2.54.4. State Transition Diagram (3.3.1.2)

Tick[ shortage_water ]

Trigger "Sound 1"
Tick[1]
Tick[need_for_removal]
Trigger "Sound 3"

Tick[shortage_bean] Tick[1]

Trigger "Sound 2"

4.2.6. Overall DFD

Extract Buton npurt

st Sensarnout @
— i,
o Sorsarirgut g D\gean
P
P
i

o
.,#‘f

Powder
= semser
Interface
23
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