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1 Introduction

1.1 Purpose
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1.2 Scope
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1.3 Definitions, acronyms, and abbreviations:

HW: Hardware

SW: Software

CM: Coffee Machine
1.4 Reference

1.5 Overview

78 7NE ol thet 2% 3 AR 715 B

2 Overall Description

2.1 Product perspective
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2.4 Constraints
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3 Specific Requirements - Coffee machine

3.1 External interface
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3.1.1 User interface

DHE (1] 55, oo} BT 44, 25 52 HE), AR (B A5 A

/s

2 o, &d], 7

u
J

3.1.2 HW interface

o
le3

4 HE (AHAH B3), A (2. 73], 71T 71F JE)

w

2! LED sfl(ollofdu, 5= A 3 g S5,

1:28)

i

= 2% 5) 48 An 2

_l

3.1.3 SW interface
3.1.4 Communication interface

3.2 Functional requirement
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3.2.3.2 Input
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3.2.5.2 Input
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3.2.6.2 Input
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Display example
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Display example
qF FYE:

() Cygwin> 70 (YE])
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Display example
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Display example
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3.3 Software system attributes
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3.4 Other requirements
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4. Structured Analysis

4.1. System Context Diagram

4.1.1. Basic System Context Diagram

—

Control

4.1.2. Event List

Temperature Input FEEE 7Oe 2 2
Reservation Input HAL ALGF=ES ooe 34
Clean Command Input ATEZES F4s5H7] 9 B
Concentration Input ZZL L AN =5 U
Power Input ALXES FRAY|= WY
Coffee extraction Input AM FZEA7= B9

Water Check F7IMor 9 &2 AIA
Coffee Check Z71802 4F9 IS A=
Powder Check F7IM 2 ALt g2 A2



4.1.3. The System Context Diagram

Temperature Input
Reservation Input
Clean Command Input
Zoncentration Input
Power Input

Coffee extraction Input e

Control

Water Check
Coffee Check
Powder Check

Cleaner

Speaker

4.2. Data Flow Diagram
4.2.1. DFD level 0

4.2.1.1. DFD

Temperature
Button
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Clean Button

Concentration
Button

Corne

eNtratiog Inpey CO ntrol

Button

IS
Coffee Extraction B
Button

Water Sensor ! Speaker

Powder
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4.2.1.2. Process Specification

4.2.1.2.1. Process 0

Reference No.

Name

Input

Output

Process Description

4.2.1.3. Data Dictionary

Data Name

Temperature Input

Reservation Input

Clean Command Input
Concentration Input
Power Input

Coffee Extraction Input
Water Check

Coffee Check

Powder Check

4.2.2. DFD level 1

4.2.2.1. DFD

Temperature input
Reservation Input .

Clzan Command inpui

Concentration INput -

Fower input

Caffee extraction put

ater Chack

Coffee Chack

Powear Check ©

0
Control

Temperature Input, Reservation Input, Clean
Command Input, Concentration Input, Power
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Coffee Check, Powder check
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int type

FaA717] fle 39
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29| & Check Int
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4.2.2.2. Process Specification

4.2.2.2.1. Process 1

—_

Reference No.
Name Button && Sensor Detection

Temperature Input, Reservation Input, Clean
Command Input, Concentration Input, Power

Input Input, Coffee Extraction Input, Water Check,
Coffee Check, Powder check
Output Button && Amount Data
_ Input Data?}t Check DataS Ot MH|StO{ Button
Process Description && Sensor DataZ H7|& ZZ2N2A
4.2.2.2.2. Process 2
z
Output Command
L HH = Buttont Amount DataS 2O} Z+Zto
Process Description Qs e HULE T2 A o

4.2.2.3. Data Dictionary

Temperature Input ool 2 9 True / False
Structure
Reservation Input FEY AL Es HA oY int time
int type
Clean Command Input HAA[7[7] 23t HH True / False
Concentration Input ool s= 2= int
Power Input ES2A7|le BHH True / False
Coffee Extraction Input HIL|FESH?| 2ot HY True / False
Water Check =2| ¥ Check Int
Coffee Check HFo & Check Int

Powder Check 7{O|7t2 9| ¥ Check True / False



4.2.3. DFD level 2

4.2.3.1. DFD
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Display Display Command
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Control
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4.2.3.2. Process Specification

4.2.3.2.1. Process 1.1

—_
—_

Reference No.
Name Temperature

Input Temperature Input
Output Temperature Button Data

. olajdulro. o
Process Description %g}f];‘@] ;—egllﬁlizlt}fgceelnpute Button Data=

4.2.3.2.2. Process 1.2

Reservation Button Interface
Output Reservation Button Data
- Q28O Reservation Inputg Button Dataz®
=] = = =
Process Description %i}/\]?ﬂ =L interface

4.2.3.2.3. Process 1.3

Output Clean Button Data
_— Ql2ddho. (Clean InputS Button Data® THSFA|A
= C = LI
Process Description @% inferface
4.2.3.2.4. Process 1.4
Concentration Button Interface
Output Concentration Button Data
— Ql2d¥ke Concentration Inputg Button Data®
1= C =2
Process Description %é}/\]?ﬂ =X interface




4.2.3.2.5. Process 1.5

Output Power Button Data
_— Ql2ddko. Power InputS Button Dataz BHZHA|A
= LI = g
Process Description —7,3% :interface
4.2.3.2.6. Process 1.6
Coffee Extraction Interface
Output Coffee Extraction Data
. A2AH¥re Coffee Extration InputS Button
1= L =
Process Description Dataz BISIA|7] 2L interface

4.2.3.2."7. Process 1.7

Output Water Amount Data
- XXt 9] 9F2 Water Amount Data=
Process Description EENEE eSS (inEt{erface

4.2.3.2.8. Process 1.8

Output Coffee Amount Data
. X8t AT to
Process Description ég;\—l};zqflg?[;ﬁa%%ﬁee Amount Data®

4.2.3.2.9. Process 1.9

Output Powder Amount Data
. ZFR)st A 7tE9] 9FS powder Amount Data@




4.2.3.2.10. Process 1.10

Reference No. 1.10
Name Determine Button Data

Temperature Button Data, Reservation Button
Data, Clean Button Data, Concentration
Button Data, power Button Data, Coffee
Extraction Data

Input

Output Button Data

Process Description "o Button DataS<2 Button Data=z A AFSiHct.

42.3.2.11. Process 1.11

—_
—_
—_

Reference No.
Name Determine Sensor Data

Inout Water Amount Data, Coffee Amount Data,
P Powder Amount Data

Output Amount Data

AMSE o]&s] ¥FS Amount DataS Amount

Process Description Datas A St}

4.2.3.2.12. Process 2.1

Reference No. 2.1
Name Main Control
Input Extracted Data

Status Data, Motor Command, Cleaner
Command, Supply Command, Setting Data

A7H Button Data®t Amount Datas wrop zt

Output

Process Description interface?t Controlof|#] W3yt gjo]H =
Az
4.2.3.2.13. Process 2.2
Output Display Command
: O ro =
Process Description gg;lm%%%téd\%%gu:: = Status Datas Display




4.2.3.2.14. Process 2.3

Motor Interface
Motor Command
Motor Command

Main Controlz %2 Motor CommandsS 7|47}t
Process Description Yot 4 A+ Motor Command® HHts}of
Ul 2ot

4.2.3.2.15. Process 2.4

Cleaner Interface
Cleaner Command
Cleaner Command

Main Control2 §¥2 Clean Commands 7|7}
Process Description dot=5 4 U+ Clean Command@ ¥Hghs}od

e

4.2.3.2.16. Process 2.5

Supply Interface

Main ControlZ ¥F2 Supply CommandS
Process Description 71A7F ¥otg= 4 A= Supply Command=
Hetsto] WE ot

4.2.3.2.17. Process 2.6

Reference No. 2.6

Name Setting
Input Setting Data
Output Setting Data

. Status©] Main Control2%E vr2 Setting
Process Description DataZ 7JAlstct T =




4.2.3.2.18. Process 2.7

Alarm Control
Display Command, Speak Command

A73el Statuso|A| Datag ¥ol HEst
E2(AL7IRe] &, =9 & 9459 )2

Process Description Checksttt. 1 = Display9] #sh Data:= Display
Command2 YUl Speako]] st Datats Speak
Command=z YUYt}

0.

4.2.3.2.19. Process 2.8

Output Display Command
Process Description Alarm Control2 HE| §gre Zaid=3.8 Hosict,
4.2.3.2.20. Process 2.9
_ Alarm ControlofA] ¥+2 CommandS 7|47}
Process Description olol=8 2 917 Batsfo] Speakeri RN ESaY




4.2.3.3. Data Dictionary

Temperature Input
Reservation Input
Clean Command Input
Concentration Input
Power

Coffee Extraction Input

Temperature Button Data

Reservation Button Data

Clean Button Data

Concentration Button Data

Power Button Data
Coffee Extraction Data
Water Sensor Input
Coffee Sensor Input
Powder Sensor Input
Water Amount Data
Coffee Amount Data

Powder Amount Data

Display Command

Status Data

Motor Command
Cleaner Command

Speak Command

Setting Data

Supply Command
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Data
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JEE YEPH S = Data

Motor0f| Li2[& &
Cleans EH

Speak= YH

Setting &= Data

Supply2 ¥d

True / False
True / False
True / False
True / False
True / False
True / False
True / False
True / False
True / False
True / False
True / False
True / False
Int

Int

True / False
Int

Int

True / False

Structure

Status Data

{Structure
Int 29 &
Int Y59 &
Boolean 7 oj7}%
Int ARJAIZE
Char(] SRS E)
Int =%
Boolean 2%
Boolean AT Q
Int Ao of 2FA|ZH
Int Ao 2FA|TE

Idle, Pulverizing,
Heat, Extraction

Clean

Water Lack, Coffee
Lack, Trash Lack

Reversation,
Concentration
Setting, Temperation
Setting

Supply



4.2.4. DFD level 3

4.2.4.1. DFD
hetar Command )
’z"’.
Status Enable 2 ¢
4 —— # »
L
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Button Data N Shetus Dot 7 ¢ Disabie Motor Command N
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o Speaker Command
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Status Data Controller

Display Command

2.7.1

Speaker Command
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4.2.4.2. Process Specification

4.2.4.2.1. Process 2.1.1

Main Controller
Button Data, Amount Data, Status Data

Button Data?t Amount Data, Status DataS
E

= .

QA ¥tO DataSS 0|85t Status Datas
BUA StatusS ZF7|do=z 73Alsta, 2zt
TriggerE AfsA|1ZItt

Process Description

4.2.4.2.2. Process 2.1.2

:
Motor Command

Enableo] Al-5olH T AJEjoA Al2% InputZ
Process Description grs & Qi o Trigger’t AF55tH Idle
Disalbeo] =1 A2 InputZ vh3 4 9

4.2.4.2.3. Process 2.1.3

Reference No. 2.1.3
Name Pulverizing

Input
Output Motor Command
Trigger?t Ar-55tH MotoroAl 2ME4-S WA

Process Description



4.2.4.2.4. Process 2.1.4

Reference No. 2.14

Name Heat

Input
Output Motor Command

Process Description Trigger7t A=5tH Motoro|A 7t1¥H S Yot

4.2.4.2.5. Process 2.1.5

Reference No. 2.15

Name Extraction

Input
Output Motor Command

Process Description Trigger?} Ar535tH Motoro|A] &9 3S YHot

4.2.42.6. Process 2.1.6

Reference No. 2.1.6

Name Clean

Input
Output Cleaner Command

Trigger?’l A-55tH Cleanero|] JAY P

T

Process Description

42.42.77. Process 2.1.7

:
Output Setting Data

- Trigger’t AF=51H Stautso]| Setting Datas
Process Description Yol Stat;[so% FPAIA|ZICH =

4.2.4.2.8. Process 2.1.8

:
Output Setting Data

_— Trigger7t AF=51H Stautso]| Setting Datas
Process Description Yol StaL;[sO% FRAIA|ZICH




4.2.4.2.9. Process 2.1.9

—
Output Setting Data
. Trigger7t AF=51H Stautso]| Setting Datas
Process Description Hujo] Statﬂs()% ARAELSY =
4.2.4.2.10. Process 2.1.10
-
Output Supply Command
Process Description Trigger’t A=3H Supplyo]] E&xH3S Yt
4.2.4.2.11. Process 2.7.1
-
Sttuse] Datag ol 2 Trigger£2 5410k
4.2.4.2.12. Process 2.7.2
:
:
e Enableo] Al-=s5tH &S oA ko =
Process Description Trigger ]&P%A]O}Disaeblecﬁ Kc—).l%]iq. o o
4.2.4.2.13. Process 2.7.3
-
Output Speaker Command, Display Command
- Trigger?} Ar&stH Lo ojst Datag
Process Description Display@} S_|pgak0ﬂ Aottt =




4.2.4.2.14. Process 2.7.4

—

Output Speaker Command, Display Command
ot Trigger?} Ar&stH LHof| digt Datas

Process Description Display®} Speako] Aoistct,

4.2.4.2.15. Process 2.7.5

:

Output Speaker Command, Display Command
o Trigger7} Aot ddo] Oigt Datas

Process Description Display@} Speako] Aloiatct.

4.2.4.3. Data Dictionary

Structure
Sensor<9°] &x|st Datas Int 29|
Extracted Data RMA|st Data Int Y=k

Boolean A mj7}%

Structure

Int 29 &
Int &9 &
Boolean AHO7}%
Int ARJAIZE
AR JElE UEY = Data Char(] &X|JE]
Status Data Structure Int =%
Boolean &%
Boolean AT Q
Int 7] of 2FA|ZE
Int 73 A0 QFA|ZE

N

Motor Command Motoro] Wg]&= H Data
Cleaner Command Cleaner Ugl= 33 Data
Setting Data ﬁa%tu]% a?;taﬂ] T BEE Data
Supply Command Supplyd] Uzl © Data
Display Command Displayof|#] 38 ¥ Data
Speaker Command A1eS Y= 1y Data
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4.2.5. DFD level 4

4.2.5.1. State Transition Diagram

4.2.5.1.1. Main Controller 2.1.1

If [ ButtonData == "7 T|3&" || Stauts.reser_work=="{I| 3 &",
Amountdata.water> Status.concentration*100,
Status.mode == idle,
Coffee Sensor >= 10,
Status.trash == false]
/ "Coffee Extraction” Z=Z

¢ Main Controller 2.1.1

— Enable “idle"
if( [ powerButton == "off"
/ Motor Command (off)

) If [ powerButton == “off" ]
/ Status.mode =
Status.reser_work=false,
Enable “idle”

If ["Coffee Extraction” Z=Z4
Amountdata.powder =
/ Status.mode = Pulverizing

= true
false]

~ If ["Coffee Extraction” Z74== true

Status.temperature=="2 " |

cnt =0,
Disable “idle”
Trigger “ Pulverizing”

If [ “Coffee Extraction” Z=Z4== true,
Amountdata.powder rue,
Status.temperature =="44"]

/ Status.mode = Extraction

cnt = 0,

Disable “idle”

Trigger " Extraction”

If [Status.temperature =="'4",

Pulverizi

/ Status.mode =
ct=0
Trigger " Heat”

Heat

If [ Status.temperature == "2"
ent>=5]

- / Status.mode = Heat,

cnt = 0,
Trigger " Heat”

If [ powerButton == “off" ]
/ Status.mode = “idle”
Enable “idle”

Iflent >=10]

/ Status.mode = Idle

cnt >= 5] at
/ Status.mode = Extraction cnt =0,
ent =0, Status.reser_work=false,
Enable “idle”

Status.reser_work=false,
Trigger " Extraction”

If [ powerButton == “off" |
/ Status.mode = “idle”
Enable “idle”

if [ ent>=10

cnt = 0,

]

-~/ Statusmode = Extraction,

Trigger " Extraction”

. If [ ButtonData == “Reservation”]
If [ Status.concentration == true | / Status.mode =Reservation
/ Status.mode = idle, Disable “idle”

Status.concentration = concentration value Reservation

Enable “idle”

Trigger "Reservation”

If [ ButtonData == “"Concentration setting”]
/ Status.mode = Concentration setting,
Trigger “Concentration setting”
Disable “idle” l

If [ Status.reser_time <=0 ]

/ Status.mode = idle
Status.reser_work=ButtonData
Enable “idle”

Idle

|

If [ ButtonData == “Clean” ||
Status.reser_work=="Clean"
_— Amountdata.water >=500 ]
e / Status.mode = Clean
Amountdata.water -=500
Clean  [ryismie

s — Trigger “Clean”
Concentration Pulverizing .
setting - If[ent >=10]

If [ ButtonData == "Supply}. /cnt =0,
/ Status.mode = supply, ~ Status.mode = idle

Tick Disable “idle” Status.reser_work=false,

/ Alraml=False Enable “idle”

If [ ButtonData == “Temperature”] Alram2=False

Alram3=False
Status.mode = idle
Enable "idle”

/ Status.mode = Temperarture setting
Disable “idle”
Trigger “Temperature setting”

Supply

If [ Status.temperature == trige ]

/ Status.mode = idle
Status.temperature = temperature value
Enable “idle”

Temperature
setting
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4.2.5.1.2. Alarm Controller 2.7.1

If [ Alarm1 == False

Amountdata.water< Status.concentration*100,
== Zrak “+Amount.data.water)

B )

=)

/ Display Command (‘&
Speak Command (‘“Z 1
Trigger “Water lack”

32

Alarm Controller 2.7 .1

If [ Alarm3 == False,
Status.trash == true]

| Display Command (“#I| 7}3 HH Z Q%)

Speaker Command (“Zf A 2“)

Trigger “Trash lack”

Tick
/ Alram3=true
Enable “idle”

Tick
/ Alram1=true
Enable “idle”

Trash lack

If [ Alarm2 == False,
Amountdata.powder == False,

Water lack

Tick
/ Alram2=true Amountdata.coffee < 10]
Enable “idle” | Display Command (“ &= 2Z"+AmountData.coffee)

=
Speaker Command(“Z 1S Z A 38
Trigger “Coffee lack”

Coffee lack
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4.2.6. Overall DFD

Display Display Command
s

22

Display Command Alarm

Temperature Input » s Display
4mﬂmmwhc_m Status <o 2 N Interface
-7~ Tk 28
Status cmmm Alarm -
Status Trigge'
Controller -

Reservation Reservation Input Emaum_a:
utton
Button Interface

Speaker
Interface
29

Main Y o

Clean Command Input Controller NN
Clean Button & NN
Interface Determine %, N N
13 Button Button Data ® N // 3
Data N N
1.10 Y
N A

PP Concentration Input

Button

Pulverizing

213

Motor

Status : Interface
23

Motor Command

Power Input

Power Button

L g Coffee Extraction Input

Button

Water Sensor Input
Water Sensor

Tick = Cleaner

Interface
24

Cleaner Command Cleaner Command

e

Coffee Sensor Input

Determine

Sensor
Data

ki )

Amount
Data

Tick =

Resenvation
217

Powder Sensor Input

— 5 A

Sensor
Interface
19

Powder
Sensor Setting Data
Status

Tick =

Supply Command

Supply
Interface
25

Supply Command

—_—
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