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1 Introduction

1.1 Purpose

2 XM= Coffee Machine SystemO]

ZAOIL} O] 2ME &3l CMsS2| East Q At S|

AnalysisE &3t

S 8t1, AR THS B == i
1.2 Scope
1.2.1 7HEE At
2 meMES Jhyo| A O AAHMS R Cj4O2 HCh Coffee
machine2 ALEXtO| Q| 2t machinel| MEHE HIAst & HOE FE=3THCL
coffee machine2 At4lo| MEHE 22|50 AFEXIO|A Y10, AMEXEER
B B3 U Y B2 o ZIES BSOS Bt BE A2
Be sw BtoR THULL HWIF RS 22 SWEES UE of Jpo
HWE FHICH
1.2.2 HghAbR
HWet AE2 12fstx| 0 swe| #+&EH2 nefotCt.
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Ct.
123 7Hgerd
IDE : Visual Studio C++
Compiler : GCC
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1.3 Definition, acronyms, and abbreviations

SW: Software

HW: Hardware

CM: Coffee Machine System

14  Reference

1.5 Overview
2% JiY oo chet 49

3 MR 7Is BA

Overall Description

2.1 Product Perspective

SWEZ 7{&st= 7tat9| coffee machine A|AE

e ME2 2™ AHOMo|AHo Argxls MEFOl & =+ UCH

AH AHOOo|He &2 SWH consoleZtHOZ X 2|$tC},

2.2 Product functions

Coffee machine2 1| FZ0| 7t5}Lt.

Coffee machine@| AHIL| &2 =0 M2t 27t & &+ UL

Coffee machine?| AL FZ2 ALEXIQ| 7|=0f el ME & & ULk
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Coffee machine2 machinel| L{EE

2.3 User characteristics

MERHE HHMEX HHlE 2 = U

¥4 2 4 U

AFBRHE FTBlolF ol B4 FAS 4 & ULk

24  Constraints
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2.5 Assumptions and dependencies
Structured Analysis
3.1 System Context Diagram

3.1.1 Basic System Context Diagram

Clean Input

Power Input

Time Input
Concentration Input
Temperature Input

Button

M2 cygwino| StHIt HE

2oz N EICt

8% ot =0 ot o|F= 285t XME L.

Il

%

Coffee
Machine

SenSOr Water Input

Bean Input
Powder Input

Digital
Clock

Display Dlsplay
Panel

~__Clean
~—

-
—
=

Cleaning
Device

\
Tick / \

Sound
Device

Grind
Device
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3.2

3.1.2 Event List

3.1.3 The System Context Diagram

Input/ Output

Description

Clean Input

AF8ARO] R dlolE

Power Input

AH&ATS] F¥on/off @7 HlolE

Time Input

of 2FAIZE HlolH

Concentrate Input

ALgALe] Al do]g]

Temperature Input

ALgALS] AW HlojE

Water Input

Au oAl U] 2] o Hlo]e]

Bean Input

AMHAL o] A AFo] o Hlofe

Powder Input

AMoiAl yRe] #ujstzo] o HlolE

3.1.4 The System Context Diagram

Button

Sensor

Data Flow Diagram

3.2.1 DFD level 0

Clean Input
Power Input
Time Input

Concentration Input
Temperature Input Make Coffee

Coffee

Machine i i
_Display _ IDINGIFY
Water Input System Panel
Bean Input

Powder Input ~—__ Clean

A T~ )
. N Cleaning
Tick / sound Device

\
\

Grind
\

Grind
Device

Team 3
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3.21.1 DFD

Clean Button
M

Time Button

Clean
Input

c trat Concentrate
oncentrate
Input .
Butt Display
S Coffee
Temperature -
Temperature Input Machine

Water Grind ]
m Input R grinder

Bean

. Input
Bean Sensor

Powder Sensor

Coffee Machine
DFD # Level 0
Team 3 of Class A

3.2.1.2 Process Specification

3.2.1.2.1 Process #.0

Reference
0
Number
Name Coffee Machine
Clean Input, Power Input, Time
Input, Concentrate Input,
Input
Temperature Input, Water Input,
Bean Input, Powder Input
Output Make, Display, Clean, Sound, Grind
Clean Buttonof|A] Hroj2 Holg&
Description ol FAagdeS UE=EE  shy,
Power Buttonof|A] dro}2 gjojE|&

[HAE Q3] Team 3 10



o] AMsig]z== 35}, Concentrate
Buttonoj|A] 4dlol2 GoJE& F3l
AHEAZE dstke Anls® HolHE
Qlgvtony, Temperature ButtonO]
Al drot2 HlolHE &8l AREAML

st Ao LEZ YAWES

}

ol

1 2%, 555 Fof AnE Make
st = sttt E$H Water Sensord
N wore dolEg £ Amoiyl
Wso] 2ol kg ZxsEE st
Bean SensoroA ot HoJEE
£5) Auoial o] AnAso ¢
£ 7R3t == 351, Powder Sensor
AN ot o8& sl A4l
ol ALATel g PAstEs
gich. wole  dolHSS £
Cleanerd] AAEZ 1335, Panel
of A&t FE(AMTLE, &9 1)
= TSt S Sy, A e FEAl
A2]7F 4= 5 Speakero]| HOo|HEF

WUEEE s} a2]n Amreo)

1=

Im
2
1
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ol A2M™E

Device?} Grindste &

o5t Grind

=

=3

Input/ Output Description Format
True/ False
Clean Input ARl A4 QA dolg
(Boolean)
True/ False
Powder Input AFR-AFe] MYon/off @& golH
(Boolean)
Time Input of|eFAIZt HlolH Integer
Concentrate
AHAFO] #nlis . Hlolg] Integer
Input
Temperature
AHAO] Hu) e Hlolg Integer
Input
Water Input AMuAl Y7ol =9 ¢ dlolH Integer
AMoAl o] AmPsol o dlo]
Bean Input Integer
=
AmoiAl yro] Amszo] ¢ ol
Powder Input Integer
=
AR Mol S Coffeed Ua
Make Structure
7] 945t AAm e Hlolg
Panelo] =& A& JEHEO 235
Display Structure
(AL, =2%5H)
Mk RE® Ao|(Ad,
Speak Structure
= )Speaker?} AAsH 2] % 5t
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3.2.1.3 Data Dictionary
3.2.2 DFD Level 1

3.22.1 DFD

Power Input

Clean
Input

Power Button

y Time Input
Time Button

Concentrate
Input

Concentrate
Button
Temperature
Temperature Input
Button

Bean Input

Water
Input

Bean Sensor

Powder Input
Powder Sensor

3.2.2.2 Process Specification

3.2.2.2.1 Process #.2

Panel

Make

Button
Catcher

L 5 ;
Main
Button Controller
Data 2

Processed
Data

—

— Data Storage

Digital Clock

Sensor
Data
Sensor

Catcher

Coffee Machine

IIIIH%%EHIIII

DFD # Level 1
Team 3 of Class A

Reference Number 2
Name Main Controller
Clean Data, Power Data, Processed Data,
Input
Tick
Output Make, Display, Clean, Sound

Team 3

PO~

2.0

13



Ver. 2.0

Clean Data, Power Data, Processed Data,

fu|u

olzddlo} Make HaS BUY coffees
U5 &2 5l Display 39S B dSH3

-1 O
of A4dst JHE EHEE oly, Clean ¥
Description
HS 5t A4S SHE= 51, Sound Y
= oto] AmAo] 425 Yes ot 12

I b7 ok ®ohg WAl Grind 9

4g st ATYULES stz Yrect

3.2.2.3 Data Dictionary

Input/Output Event Description Format/ Type

Button Catcher, Sensor
Data Storage Catcher©o 2 HE| g2 [|o]

Bl ure ololelg

ne

Button Catcherzt-E
Clean Data golHEZMH, AA ofE go] | True/ False

&

Button Catherz%¥E g2
Power Data dlol8 24, A on, off o | True/ False

3 do]g]

Time Input, Concentrate
Button Data Input, Temperature Input | Structure

go]g 50| Button Catcher

BIAE Q3 Team 3 14
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= 43l 7" HolEs
2, oFAIIGolH, sk

dlolg, 2=Holg

Water Input, Bean Input,

Powder Input AlA=ZEE]

YT =0l Sensor
Sensor Data Catcherg Ssll 7}54 | Structure

dolele=H, =9 & ¢

4n

o o Amze ¥ 5

i)

Efl o€

3.2.3 DFD Level 2

3.2.3.1 DFD

s
i . — n— Controller
pover puton AP P Data -
1.2
. Time Input Time
Time Butt — Interface =
13 Time Data

Clean
Data

Data
Temperature Inpu
Button — Interface
5
Temperature
Data

Water

Water Input
—_— Interface EEE——
1.6 Water Data Logic

Bean Input Bean Controller
—_— Interface 1

1.7

Water Sensor
Beal sor

Powder Input
rowderinput Powder Bean Data

Interface
1.8

Powder Sensor

Concentrate Concentrate Input, Concer?trate Processed
—
Butt |m:- 4“9 Concentrate

Pop Data

Daty m——

Data Base

Push Data

Coffee iViachine Powder Data

DFD # Level 2-1
Team 3 of Class A

U] Team 3
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Main
Controller
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Make Data Coffee Make
Interface
2.0.1

Display Data

Panel Display

Pop Data

w

Boil Data

Interface Panel
2.0.2

lean
Data Cleaner Clean
Interface Cleaner

2.0.3
Sound
Data

Speaker Sound
Interface Speaker

2.04

Boil Boil
Interface
205

Coffee Machine
DFD # Level 2-2

Team 3 of Class A

3.2.3.2 Process Specification

3.2.3.2.1 Process #.1

1 Reference No.

Name Logic Controller

Input Time Data, Concentrate Data, Temperature
Data, Water Data, Bean Data, Powder Data

Output Processed Data, Push Data

Process Description

f

2t2to| QI M O|AO|M = H|O|EHE=S FE sl
StructureEN 2 THS0| Data BaseOl XZHA|7|
7L} Main Controller0f| = LHZ=CL.

3.2.3.2.2 Process #.1.1

Reference No.

1.1

Name Clean Interface
Input Clean Input
[HAE Q3] Team 3 16
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Output

Clean Data

Process Description

HaHE0l =B EA ZASHH  Main

Controller2 EL{Z=CL,

3.2.3.2.3 Process #.1.2

Reference No.

1.2

Name Power Interface
Input Power
Output Power Data

Process Description

HYHMEO =B EA ZASHH  Main

Controller2 EL{=C},

3.2.3.2.4 Process #.1.3

Reference No.

1.3

Name Time Interface
Input Time Input
Output Time Data

Process Description

ofef Alztel s #e= AHHO[AZ, AlZh

HO|EHE Logic Controller2 HL{FCH

3.2.3.2.5 Process #.1.4

Reference No.

14

Name Concentrate Interface
Input Concentrate Input
Output Concentrate Data

Process Description

ST HOJHE EHOtA Logic Controller2 ELY

=Lt

3.2.3.2.6 Process #.1.5

12
>
[m
e
U
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Reference No.

1.5

Name Temperature Interface
Input Temperature Input
Output Temperature Data

Process Description

2% HO|HE HOtA Logic Controller2 LY

=Lt

3.2.3.2.7 Process #.1.6

Reference No.

1.6

Name Water Interface
Input Water Input
Output Water Data

Process Description

oAxf =2 ZHEFe| HIO|HE Logic Controller®

S LfFECEH

3.2.3.2.8 Process #.1.7

Reference No.

1.7

Name Bean Interface
Input Bean Input
Output Bean Data

Process Description

oAxf 59| ZHEe| HIO|EHE Logic Controller
2 2=t

3.2.3.2.9 Process #.1.8

Reference No.

1.8

Name Powder Interface
Input Powder Input
Output Powder Data

EESSRCE)

Team 3 18
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Process Description

SN  AHUZtFel Tl GO|[HE  Logic
Controller2 EL{Z=CL,

3.2.3.2.10Process #.2.0.1

Reference No.

2.0.1

Name Coffee Interface
Input Trigger
Output Coffee Command

Process Description

Main Controller28E 43 E B0} Coffee K|

X2 $USEE Bt

3.2.3.2.11Process #.2.0.2

Reference No.

2.0.2

Name Panel Interface
Input Trigger
Output Panel Command

Process Description

Main Controller258F A E 20} Panel &3

= TASEF ottt

3.2.3.2.12Process #.2.0.3

Reference No.

2.0.3

Name Cleaner Interface
Input Trigger
Output Clean Command
Process Description Main Controller282H 4= E 2ot A 7|5
2 $UCE BT}
3.2.3.2.13Process #.2.0.4
BIAE Q3 Team 3 19
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Reference No.

2.04

Name Speaker Interface
Input Trigger
Output Speaker Command

Process Description

Main Controller22E Az E B0t Speaker

JI5g 2HtES B

3.2.3.2.14Process #.2.0.5

Reference No.

2.0.5

Name Boil Interface
Input Trigger
Output Boil Command

Process Description

=

Main Controller28EH ASE

2 $UNE i}

2ot Boil 7|&

3.2.3.3 Data Dictionary

Input/ Output Description Format/ Type
Clean Input H49H HolH True/ False
Power Input MYl FF OIO[H True/ False
Time Input Of| 2FA[ZF T|O|EH Integer
Concentrate Input AHols= 4ol Integer
Temperature Input 7142 & {0l H Integer
Water Input =2| TH& O|o|H Integer
Bean Input 7O YAF £HE HO|H Integer
Powder Input 7O|7t& T OO E Integer
Clean Data Clean InputO| HSHE[O] Main | True/ False
Controller2 EL{X|= HO|H
Power Data Power InputO| H2tE|0{ Main | True/ False
Controller2 EL{X|= HO|H
Time Data Time InputO] EZHZ[O] Logic | Integer

Controller2 EL{X|= HO|H

12
>
[m
e
U

Team 3
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2 HEU{X|= G0l

int time : Of| 2FA|Zt Tf| O| E

int concentrate : =& G| O|E
int temperature : 2 & G| 0|E
int water : 22| Tt H[0|E
int bean : HI|JF2| T [
O|H

int powder : HI|7}F2| Zhef

| Of &

Concentrate Data Concentrate InputO| HE2HE[O] | Integer
Logic Controller2 ELHX|&=
OOl &

Temperature Data Temperature InputO| HESFE|O] | Integer
Logic Controller2 HEUWX|=
O O] &

Water Data Water InputO| #=2HZ|O| Logic | Integer
Controller2 EL{X|= HO|H

Bean Data Bean InputO| H=HZ|O] Logic | Integer
Controller2 EL{X|= HIO|H

Powder Data Powder InputO]  HZE|Of | Integer
Logic Controller2 EUX|&
O Ol &

Push Data Logic Controller®il A HIO|E{& | Structure
T He50] Data Base2 E
LiX|= GIOIH.
int time : O 2FA|ZH TIO|EH
int concentrate : & G| O|E
int temperature : & G| O|E
int water : 22| TH2F H|O|H
int bean : AHI|YF2| ZH&F G
O|E
int powder : HI|7tF9| Ttk
|0 E

Pop Data Data BaseOf| A{ Main Controller | Structure

3.24 DFD Level 3

3.24.1 DFD

Team 3
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Rotate Command
Spin Command
Shower Command

Clean
Controller

3.0 Coffee Machine
Tick DFD # Level 3

Team 3 of Class A
Controller

Trigger Grind Grind Command

""""""""""""" Interface
2.1

Make
Controller
Output 4.0
R Controller

Boil Command

Boil

Interface
4.1

1
|
{Trigger
1
1
i
i

interface

5.1 Make Make Command

......... Interface "
42

Display
Interface

5o Sound Command

Display Command

3.2.4.2 Process Specification

3.2.4.2.1 Process #.2

Reference Number 2
Name Main Controller
Input Clean Data, Power Data, Processed Data, Tick
Output Trigger
Q&Y O (Clean Data, Power Data, Processed DataS X 2]&

Uct 9% 282 95t Bean Amount process, & 2H|ES 9
Description
w

5t

ater Amount process, AL7}% B28jE st Powder

Amount process, A4S 93t Clean process, o] &%

[BAE ] Team 3 22
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2748 93t temperature process, A1 =L AP st

concentrate process, 12 A=Z 2t  speaker
interfaceS trigger stct.
3.2.4.2.2 Process #.2.1

Reference No. 2.1

Name Grind Interface

Input Trigger

Output Grind Command

Process Description Main Controller2%H 42E &0} Grind2

TS E gLt

3.24.2.3 Process #.3.0

Reference No.

3.0

Name Clean Controller
Input Clean Data
Output Trigger

Process Description

Main Controller25.H

Interface, Spin Interface, Shower InterfaceE %f

SAH 2SS SHA S

MZE B0l Rotate

3.2.4.2.4 Process #.3.1

Reference No.

3.1

Name Rotate Interface
Input Trigger
[HAE QH) Team 3 23
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Output

Rotate Command

Process Description

Clean Controller22EH Al & B0} RotateE

SHSEE BT,

3.2.4.2.5 Process #.3.2

Reference No.

3.2

Name Spin Interface
Input Trigger
Output Spin Command

Process Description

Clean Controller22E A& &0} Sping =+
ot 5 otrt

3.2.4.2.6 Process #.3.3

Reference No.

3.3

Name Shower Interface
Input Trigger
Output Shower Command

Process Description

Clean Controller252EH AT E B0} Cleang
THSI = &F SiCt

3.2.4.2.7 Process #4.0

Reference No. 40

Name Make Interface

Input Make Data

Output Trigger

Process Description 2ot Boill

Main Controller28H JMz& dl
Interface, Make Interfaced| A& E HL| 7O

HEHE S Aot = ottt

3.2.4.2.8 Process #.4.1

12
>
[m
e
U
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Reference No.

41

Name Boil Interface
Input Trigger
Output Boil Command

Process Description

Make Controller28E 4z E 20} Boillg =

Ao F otLt.

3.2.4.2.9 Process #.4.2

Reference No.

4.2

Name Make Interface
Input Trigger
Output Make Command

Process Description

Make Controller282E 4z E &0} MakeE

U2 Sict

3.2.4.2.10Process #.5.0

Reference No. 5.0

Name Output Controller
Input Push Data
Output Trigger

Process Description

Main Controller2£H 2HOot  Speak

Interface, Display Interfaced| 12 & EL{O &

RS SUAEE BTk

NEE

3.2.4.2.11Process #.5.1

Reference No.

5.1

Name Speak Interface
Input Trigger
EESSEE] Team 3 25
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Output

Sound Command

Process Description

SHSEE BT,

Output Controller25E A= E 20t SpeakS

3.2.4.2.12Process #.5.2

Reference No.

52

Name Display Interface
Input Trigger
Output Display Command

Process Description

Output Controller25E AZE

£ TUSEE ottt

2O} Display

3.2.4.3 Data Dictionary

Input/Output

Description

Format/ Type

Data Storage

Button Catcher, Sensor Catcher©
2HE g2 folg ¥ HolE At

al

Clean Data

Button Catcher2 g 7 0o]g

2, Fa o5 glojy

True/ False

Power Data

Button Cather2 ¥E H2 0ol

24, A on, off oj5 do|E

True/ False

12
>
[m
e
U
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Button Data

Time Input, Concentrate Input,
Temperature Input GJo|E|E0]
Button Catcherg Eis 71349
HlolEl S 2M, oFAZTHolE, F=

dlolg, 2=Holg

Structure

Sensor Data

Water Input, Bean Input, Powder
Input AMA=2RE A2 3Hs0]
Sensor CatcherS Eusl 7134
diolel==2M, 29 o, 9579 <,

An7b2o] @ 5o Hlo]g]

Structure

3.2.5 DFD Level 4

3.25.1 DFD

12
>
Im
e
U
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Coffee Machine

DFD # Level 4 Rotate Command

Team 3 of Class A Rotate B
Interface
Trigger 3.1
v i T 3 <
/ N\
) 4 \
Clean / Clean \ ‘ Spin Command
: Selly!
—k Controller | == Trgger |nte$face -
' 3.0 !
\ / 3.2
\\ Y
’ e
e T ~Trigger

Shower Water Command
Interface =

33

3.2.5.2 Process Specification

3.2.5.2.1 Process#.3.0

Reference No. 3.0

Name Clean Controller

Input Trigger

Output Trigger

Process Description Main Controller25H AMZE 20 Rotate
Interface, Spin Interface, Shower InterfaceE %t
SAFH A E SHA S

3.2.5.2.2 Process#.3.1

HAE Q&) Team 3 28
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Reference No.

3.1

Name Rotate Interface
Input Trigger
Output Rotate Command

Process Description

Clean Controller25EH A3 E
THSIEF BiCf

2t0t RotateE

3.2.5.2.3 Process#.3.2

Reference No.

3.2

Name Spin Interface
Input Trigger
Output Spin Command

Process Description

Clean Controller22H AMZE
otz = it

2ot Sping

3.2.5.24 Process#.3.3

Reference No.

3.3

Name Shower Interface
Input Trigger
Output Shower Command

Process Description

Clean Controller28H AT E

U BhC,

20} Cleang

3.3  State Transition Diagram

3.3.1 State Transition Diagram(for Main Controller)

12
>
[m
e
U

Team 3
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STD for Main Controller
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Stand by

Tick[isGrind== 1]
//Trigger “Grind”

Grind Interface

3.3.2 State Transition Diagram(for Clean Controller)

3.3.3 State Transition Diagram(for Make Controller)

STD for Clean Controller

Rotate

[ _isRotate ==1]
/[Trigger Rotate

Stand by ] Shower

Tick
[ _isShower==1]
//Trigger Shower

Tick
[ _isSpin==1]
/[Trigger Spin

Team 3
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STD for Make Controller

Tick[_temperatureData ==
&& _isMake == 1]
//Trigger Make

Stand by

Tick[ _temperatuerData ==
&& _isBoil == 1]
//Trigger Boil

3.34 State Transition Diagram(for Output Controller)

STD for Output Controller

Display Stand by

Tick[ (_displayData) =0 Tick[ (_displayData
|| CsoundData) ==0] 116 __soundData 1= 0)]
//Trigger Display //Trigger (sound(num))

=) Team 3

Ver. 2.0
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Rotate Command
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