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1 Introduction

1.1

1.2
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1.5

1.6

Purpose
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Definitions, arcornyms, and abbreviations:
HW : Hardware

SW : Software

CM: Coffee Machin

Reference

Overview
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2 Overall Description

2.1 Product Perspective

SWE &= 7HAO| coffee machine A|AHE

2.2  Product functions
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2.3 User characteristics

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

3.1.1 Basic System Context Diagram

Coffee

-

3.1.2 Event list

Ingredient g

Input/output Event

Description

Power Button

Power on/off @& HE

Clean Button

Coffee Machine 4 28 HE

Extract Button

Coffee =& 28 HE

Reserve Button

Coffee / Clean Reservation 28 HE(ZE/A|ZE S7H/2H01/F A)

Concentration Button

Coffee s =H HEQREHA Toggle)

Temperature Button

Coffee 2 Z=H HEQREHA Toggle)

Water

Water ZEX| MA

Bean

Bean ZX| M

Coffee Powder

Coffee Powder ZtX| M

Extract Coffee =& HHS HE

Clean Coffee Machine LH5 M4 HE MY
Print Coffee Machine &Ef &%

Beep 4108 &9

Stop Coffee Machine ¥ off

Save Coffee Machine ™ & offA| & XF
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3.1.3 The System Context Diagram

Coffee
Power Button
Clean Button
Extract Button Cleaner
Reserve Button

Concentration Button
Temperature Button

e Coffee
Water Machine

Coffee Powder —» | =0 bai il
Ingredient g

Shutdown

3.2 Data Flow Diagram
3.2.1 DFD Level O

3.21.1 DFD

Power Button

Clean Button

Extract Button B“"Iﬁp‘l’lt““ Cleaner
Reserve Buttx;lh\\

'IIP"t \
Concentrate Button "\*———;\: COﬁ?e
Control
Button Temperature Button Control
P

Input - 0

Temperature
Button Water Sensor T

Iy
PEV Shutdown
Water Sensor nean Sensor
1 Tick

Bean Sensor 3 5
Coffee Powder Digital Clock
Sensor
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3.2.1.2 Process Specification
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Reference No.

0

Name

Coffee Machine Control

Input

Power Button Input

Clean Button Input

Extract Button Input
Reserve Button Input
Concentration Button Input
Temperature Button Input
Water Sensor Input

Bean Sensor Input

Coffee Powder Sensor Input

Output

Extract, Clean, Print, Beep, Stop, Save

Description

Power ButtonOA 2t0t2 H|O|HZ TRE on/off
OtCt Clean ButtonOjA &HOF2 H[O|E{Z  Coffee
Machineg HA$IC Extract ButtonO|Al BHOFR [
O|HZ CoffeeE FZETICL Reserve ButtonOffA] gt
Ok2 OHOJEHZ Coffee?t Cleang O gL}
Concentration ButtonOf|A{ 20t2 HIO|HE s&EE
ZHSCt Temperature ButtonOf|A] 2HOL2 H|O|H 2
2L- 5 ZHESICE Water SensorOfjAl 2HOt2 O]

2 29| Y2 ZHSICL Bean SensorOf| A 2ot [
OlHZ @IF9o A= =XHJICt Coffee Powder

SensorOfA| 2HOt2 OIO|HZE HI|7IFo| ¥2 =H
otCt,

3.2.1.3 Data Dictionary

Input/output Event Description Format/Type

Power Button Input Power on/off 88 HIO|H. HHE EXE | True / False

M True M&

Clean Button Input Cleaner on / off @8 H|O|E. HE =& | True / False
= If True M&

Extract Button Input Coffee &% 2% HO|H True M on | True / False
2%

Reserve Button Input Coffee / Clean Reservation 28 C|O|H | Structure
THEETrued I 2E Toggle -Boolean toggle

T6 Team 9
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ol
N

2HH E:True® M 10
IHH ETrued O =t
ABH ETrued O F

ot
° Ar

by
>

-Boolean timeUp
-Boolean reserve

-Boolean cancel

Concentration Button Input | &= =& GOl True HIO|EHE 22H™ | True / False
LW 27 2L Toggle
Temperature Button Input 2% ZHF ol True HOIHE ®2™ | True / False
LW H7 2L Toggle
Water Sensor Input Water HO|H. 25 5L 42 -1 Integer
Bean Sensor Input Bean HIO|H. 25 5 42 -1 Integer
Coffee Powder Sensor Input | Coffee Powder HI|O|E. E&Z &Y &% | Integer
-1
Extract Coffee MZ0f a3t HE HO|H Structure
Print 33O £36% G|o|E Char *message
Clean Cleaner on / off H|O|E{ True M on True / False
Beep Beep 22 === HIO|H IntegerZtE & | Integer
g
Stop Power on / off C|O|E True® M on True / False
Save Save & HIOIE True® M on True / False

3.2.2 DFD Level 1

3.22.1 DFD

Power Button

Button

Input Data

Receiver
1 Ingredient
Input Data

Button

Data Coffee
Main
Control
Ingredient
Data

T6 Team




3.2.2.2 Process Specification
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Reference No.

1

Name

Receiver

Input

Power Button Input

Clean Button Input

Extract Button Input
Reserve Button Input
Concentration Button Input
Temperature Button Input
Water Sensor Input

Bean Sensor Input

Coffee Powder Sensor Input

Output

Button Input Data
Ingredient Input Data

Description

Power, Clean, Extract, Reserve, Concentration,
Temperature Button Input E25E 22 HO|HE
Button Input Data2 EWC} Water, Bean, Coffee
Powder Input=S%H &2 OlO|EE Ingredient

DataZ2 HUWHC}

Reference No.

2

Name Coffee Main Control
Input Button Data
Ingredient Data
Output Extract, Print, Beep, Clean, Stop, Save
Description Button DataOfAf Reserve Data?t 21 2| Button Datas

2ot HIO|HE XNz|shot.
Ingredient DataOil A 22 H|O|HE Az|BtCt.

3.2.2.3 Data Dictionary

Input/output Event Description Format/Type
Button Input Data Receiver®| A Button Data Storage2 LW | Structure
= Data
Ingredient Input Data Receiver®|A| Ingredient Data StorageZ | Structure
2LHE Data
Button Data Receiver®| A HFOF2 Button Input Datas | Structure
Ingredient Data ReceiverOf| Al #0t2 Ingredient Data Structure
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3.2.3 DFD Level 2

3.2.3.1 DFD

Power Button Input

Power
Button

Clean Button Input

Interface
11

Clean
Button

Extract Button Input

Interface
12

Extract
Button

Reserve Button Input

Concentrate Button Inpu(

Temperature Button Input

Water Sensor Input

Interface
13 Button Button Input Data
Manager Button Data
Reserve 1.10
Button
Interface
14
oncent-
rate
Button
Interface
15
Temp-
erature :
l:t‘g‘f:e MS::;;; Ingredient Input Data Ingredient
16 Water Data Data

1.1

Water
Sensor

Bean Sensor Input

Interface
1.7

Bean
Sensor

Coffee Powder Sensor Input

Interface
18

A Extract

Machine
Interface

Make Command
Grind Command
Boil Command

View Print

Interface

Button

Load —~ Bee
Data HHE —~Sound Command S |niorface P
o : _— 24
H Main —
_ Clean Command
Load_f-‘"f' ______————_______ Cleaner Clean
Ingredient — - Stop Command '“t;'.";a“
Data —
Tick / o Stop
' Interface
.‘J 2.6
File Save

Interface
27
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3.2.3.2 Process Specification
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Reference No.

1.1

Name Power Button Interface
Input Power Button Input
Output Power Data Input

Process Description

Power Button Inputs

Ol Power Data Input2

2FOtA] Button Manager
B

Reference No.

1.2

Name Clean Button Interface
Input Clean Button Input
Output Clean Data Input

Process Description

o

Clean Button Input=

2HOtA] Button Manager

O Clean Data InputeS =MLt

Reference No.

13

Name Extract Button Interface
Input Extract Button Input
Output Extract Data Input

Process Description

Extract Button Input2&

Ol Extract Data Input=

2HOFA| Button Manager
HHCE

Reference No.

14

Name Reserve Button Interface
Input Reserve Button Input
Output Reserve Data Input
Process Description Reserve  Button Input& BfOFA  Button
ManagerOf Reserve Data Input2 = 'HiCt
T6 Team 13
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Reference No.

1.5

Name Concentration Button Interface
Input Concentration Button Input
Output Concentration Data Input

Process Description

Concentration Button InputS BOtA{ Button

Manager®| Concentration Data Input2 = 'HiCt.

Reference No.

1.6

Name Temperature Button Interface
Input Temperature Button Input
Output Temperature Data Input

Process Description

Temperature Button InputE 2HOtAl  Button

Manager0l Temperature Data Input® = 'HC},

Reference No.

1.7

Name Water Sensor Interface
Input Water Sensor Input
Output Water Data Input

Process Description

Water Button Input2 ROFA  Ingredient
ManagerOf| Water Data Input2 2 HC}

Reference No.

1.8

Name Bean Sensor Interface
Input Bean Sensor Input
Output Bean Button Data

Process Description

Bean Button InputZ 2OFA  Ingredient
Manager0f| Bean Data Input2 2 'HC}.

T6 Team 14
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Reference No.

1.9

Name Coffee Powder Sensor Interface
Input Coffee Powder Sensor Input
Output Coffee Powder Data Input

Process Description

Coffee Powder Button Input2 2fOtA Ingredient
Manager®| Coffee Powder Data Input2 = HiC}

Reference No.

1.10

Name

Button Manager

Input

Power Data Input

Clean Data Input

Extract Data Input
Reserve Data Input
Concentration Data Input

Temperature Data Input

Output

Button Input Data

Process Description

Power Data Input, Clean Data Input, Extract Data
Input, Reserve Data Input, Concentration Data
o

Input, Temperature Data Input & BHOFAl Button
Data0l Button Input DataS = HC}

Reference No.

1.11

Name Ingredient Manager
Input Water Data Input

Bean Data Input

Coffee Powder Data Input
Output Ingredient Input Data

Process Description

Water Data Input, Bean Data Input, Coffee Powder
Data Input2 BFOtA| Ingredient DataOfl Ingredient
Input DataZ & HCH

T6 Team 15
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Reference No.

2.1

Name Main Control

Input Button Data
Ingredient Data
Tick

Output Make Command

Grind Command
Boil Command
View Command
Sound Command
Clean Command
Stop Command

Save Command

Process Description

Button Data®} Ingredient DataZ "tOtA| Coffee
Machine Interface, View Interface, Sound
Interface, Cleaner Interface, Power Interface, File

Interface®| Command& & HC}

Reference No.

2.2

Name Coffee Interface
Input Make Command
Grind Command
Boil Command
Output Extract

Process Description

Main Control2Z82E Make / Grind / Boil Command&
2O} ExtractES A SHCL.

—

Reference No.

23

Name View Interface
Input View Command
Output Print

Process Description

Main Control2Z2H View CommandS &0} PrintE

D}

T6 Team 16
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Reference No.

24

Name Sound Interface
Input Sound Command
Output Beep

Process Description

Main Control22E Sound Command2 2Ot Beep

2 ygeict

Reference No.

2.5

Name Cleaner Interface
Input Cleaner Command
Output Clean

Process Description

Main ControlZ2 2 E Cleaner Command= 0} Clean

Reference No.

2.6

Name Power Interface
Input Stop Command
Output Stop

Process Description

Main Control28E Stop CommandS 20} Stop2

B}

Reference No.

2.7

Name File Interface
Input Save Command
Output Save

Process Description

Main Control28Ef Save Commandg &0} SaveS

DI}

T6 Team 17




3.2.3.3 Data Dictionary

Ver. 2.1

Input/output Event Description Format/Type

Power Data Input 3 B2 power Button Input® Zt3%H | True / False
G0l &

Clean Data Input 8 "k2 (Clean Button Input& 7+&3% | True / False
ololH

Extract Data Input 28 22 Extract Button Input2 Zt3% | True / False
ololH

Reserve Data Input 218 Hh2 Reserve Button InputS 7t&$ | Structure

o[

-Boolean toggle
-Boolean timeUp
-Boolean reserve

-Boolean cancel

Concentrate Data Input 3 82 Concentrate Button Input2 7} | True / False
&% oy

Temperature Data Input 3 82 Temperature Button Input2 7} | True / False
&% oy

Water Data Input Water Sensor22H %2 {5 752 Ol | Integer
O|H

Bean Data Input Bean Sensor2FE B2 ZfZ 7tE3 O | Integer
O|H

Coffee Powder Data Input | Coffee Powder Sensor22E 22 ZfZ | Integer
7t&%t 4oy

Make Command Coffee Machine Interface®| ™&3St= 7 | True / False
o == 3¥

Grind Command Coffee Machine Interface®| ™&3St= 7 | True / False
o 7t& M= 33

Boil Command Coffee  Machine Interface® W™&3Sh= | True / False
Water 7tE HH

View Command StHo| =32 Qo 3Y String

Sound Command Beeps £ Y (Beep3x 3+ ME) Integer

Clean Command Coffee Machine B4 B3 True / False

Stop Command Coffee Machine Power Off & & True / False

Save Command 23 ol ME HE Structure

-Boolean normally
-Integer water
-Integer bean

-Integer powder

T6 Team
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3.24 DFD Level 3

Button
Data

Ingredient
Data

3.24.1 DFD

Trigger

Reserve
Controller

Reserve

Make
Coffee
Controller
2.1.6

Status

Data

Tr?g}e‘r =

Message &
Sound Data

LCD &
Sound
Controller
AR

Shutdown
Controller
213

Shutdown

219

3.2.4.2 Process Specification

Ver. 2.1

Save Command

Make Command
Grind Command
Boil Command
Save Command

Clean Command
Save Command

View Command
Sound Command

Stop Command
Save Command

Reference No.

2.1.1

Name Reserve Controller
Input Reserve Data
Button Data
Tick
Output Trigger
Description MZ ZdAlSC

Button DataE 'O} MZ2 00| MZioH™
=
=

Reserve Datag 2O} Count Down Process

T6 Team
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Reference No.

2.1.2

Name

Coffee Machine Controller

Input

Button Data
Ingredient Data
Reserve Data
Status Data
Tick

Output

Trigger, Enable/Disable, Coffee Info Data, Message & Sound
Data

Description

Input DataE 2O} Zf ProcessE A& St Controller0f Data
=2 2L

Reference No.

2.13

Name Shutdown Controller
Input Button Data
Tick
Output Trigger
Description Button DataE 2Ot Shutdown ProcessE A S SHCE,

Reference No.

2.14

Name Count Down

Input Trigger

Output Counted Data

Description Reserve Datal| Time= Al4téte= Process2 @i 50mstHE

Z ¢l Counted DataE Reserve Data Storage®2 HHC|

Reference No. 2.1.5

Name Wait

Input Enable/Disable

Output Save Command

Description Coffee Machine®| CH7|=Ql EHO|C}. Enable -> Disable /

Disable -> Enable & [ Save Command& E'MC}.

T6 Team 20
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Reference No.

2.1.6

Name

Make Coffee Controller

Input

Coffee Info Data
Tick

Output

Make Command
Grind Command
Boil Command
Save Command
Status Data

Description

Coffee Machine Controller2 % E Coffee Info Data® 2=C}.

Ao F= T2 4EE Status Datalf| MEStCt

Reference No.

2.1.7

Name Clean Machine
Input Trigger
Output Clean Command
Save Command
Status Data
Description Coffee Machine Controller2E 7|52 Al HEd2 M

Of HAE AL 22 AHESH| E0| Save Command
£ HUiCt HA FO ME|E Status Datalfl A Z$HCt.

Reference No.

2.1.8

Name LCD & Sound Controller
Input Message & Sound Data
Tick
Output View Command
Sound Command
Description Coffee Machine Controller2%2E Message & Sound Datas

=L

T6 Team 21
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Reference No. 2.1.9

Name Shutdown

Input Trigger

Output Stop Command
Save Command

Description Shutdown Controller2%H Triggerg TEZ0I Coffee
Machine?| & &2 K& % Coffee Machine2 ZE3HCt

3.2.4.3 Data Dictionary

Input/output Event Description Format/Type
Counted Data Reserve DataOllA{ 50ms2| A|Zt0| ZtAEl Data | Integer
Coffee Info Data Concentrate@t Temperature?| "JEE X &3t | Structure
Data -Integer
concentrate
-Integer
temperature
-Structure

IngredientData

Status Data SAX Make Coffee Controller®| O{fH ZZ M A | Integer
7t T SOIX| ME
Reserve Data ofeko) et YEE M Structure

-Integer mode
-Integer time
-Integer
concentrate
-Integer

temperature

Message & Sound Data

Message®@t BeepOf Z 2%t Data

Structure
-String msg
-Integer beep

T6 Team
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3.24.4 State Transition Diagram

Tick [!Button Data.Clean Button &&
!Button Data Extract Button &&
(Reserve Data.Mode == “Clean”

& & Reserve Data.Time <= 0)]
/ Disable "Wait”",

Trigger Clean Machine
Message & Sound Data =
{"EBAB", 0),

Make Coffee Data = {0,0}

Tick [Button Data.Clean Button]
/ Disable “Wait”,
Trigger Clean Machine
Message & Sound Data =
(""HLB", 0
Make Coffee Data = {0,0

Clean
Machine

{"th715", 0},
ake Coffee Data = {0,0}

Tick ['Button Data.Clean Button &&
!Button Data.Extract Button &&
(Reserve Data.Mode == "Make”

& & Reserve Data.Time <= 0)]
/ Disable "Wait",

Make Coffee Data =
{Reserve Data.concentrate,

Reserve Data.temperature}

Ver. 2.1

Message & Sound Data ={"&&%", 0},

Tick ['Button Data.Clean Button &&
Button Data.Extract Button]
/ Disable “Wait",
Message & Sound Data =
("FES", 0},
Make Coffee Data =
(Button Data.concentrate,
on Data.temperature

Tick [Status Data =="0

/ Enable “Wait", Make Coffee
Message & Sound Data =
715", o), Controller

Make Coffee Data = {0,0}

Coffee Machine Controller

Tick [ReserveData.time>0
/ Trigger Count Down

Count Down

Reserve Controller

Tick [ButtonData.PowerDatal
/ Trigger Shutdown

Shutdown

Shutdown Controller

T6 Team
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3.2.5 DFD Level 4

Make
- Coffee
e 2163 Make Command
-7 Save Command
.~ Trigger
Make .
Coffec NN ‘;2;‘:
- ey Trigger SEEEY Grind Command
~ Tick ~ - _ Trigger Save Command
RN Boil
Water -
Status 21.65 Boil Command
Data

View Command
Enable IR0 Sound Command

Message & - ey .
Sound Data I;l:“f; Trigger Print View Command
) Controller [N ";:’;g'
PR 2151 4
- =" " Tick RN ‘Trlgger
T U sound Command
Sound
2184

3.2.5.2 Process Specification

Reference No. 2.1.6.1
Name Make Coffee Controller
Input Coffee Info Data
Tick
Output Trigger, Enable / Disable, Make Result Data
Description Input DataZ 2O} Zt ProcessES AH2t0f A A& A|ZICH

Make Coffee2| Z1tQl Make Result Datas L& HC}.

Reference No. 2.1.6.2

Name Wait for Making

Input Enable / Disable

Output

Description CHZ[5tok7 MEoh HOo|E 7 S0{QE, OfH g HdAY

X| AX™St= =2 M| AO|LCE

T6 Team 24
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Reference No. 2.1.6.3
Name Make Coffee
Input Trigger
Output Make Command
Save Command
Description Make Coffee Controller25E TriggerE 20t Make CoffeeE

2ottt Mzo| &S MIYetot.

Reference No. 2144
Name Grind Bean
Input Trigger
Output Grind Command
Save Command
Description Make Coffee Controller2%H TriggerE 20t Grind Bean2

2ottt M=zo| &S Moot

Reference No. 2.1.6.5

Name Boil Water

Input Trigger

Output Boil Command

Description Make Coffee Controller22E Trigger& 20t Boil WaterE

2T}

Reference No.

2.1.8.1

Name LCD & Sound Controller
Input Message & Sound Data
Tick
Output Trigger, Enable / Disable
Description Input DataZ 20} Zt ProcessES A0 ZHAH ASA|ZICH

T6 Team
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Reference No.

2.1.8.2

Name Wait for Outputs

Input Enable / Disable

Output View Command, Sound Command

Description LCD & Sound Controller®| CH7|& Q! AE{O|LCE.

ASHoE MEf So YEE ZHFD, ME 25 SO

g Al 43S WEHD

Reference No.

2.1.83

Name Print Message

Input Trigger

Output View Command

Description LCD & Sound Controller22E TriggerE 20t Print

MessageE ML

Reference No.

2.1.84

Name Waring Sound

Input Trigger

Output Sound Command

Description LCD & Sound Controller2 £ E TriggerE 20t Print Warning

SoundE A#BILCE,

T6 Team
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3.2.5.3 State Transition Diagram(Make Coffee Controller)

Tick [CoffeelnfoData.temperature=="cold”
&& IngredientData.CoffeePowder>=10

& & IngredientData.Water>=
CoffeelnfoData.Concentrate]

/ Disable “Wait for Making”,

/ Enable "Wait for Making”
Trigger Make Coffee

Make Coffee

‘ Tick [CoffeelnfoData.temperature=="cold"]
/ Trigger Make Coffee

Data.temperature=="hot"]

Tick rigger Boil Water

/ Trigger Make Coffee

Boil Water

Tick [CoffeelnfoData.temperature=="hot”
&& InaredientData.CoffeePowder>=10

&& InaredientData.Water>=
CoffeelnfoData.Concentrate]

/ Disable "Wait for Making”,
Trigger Boil Water

% 2t ZEAA oA TR AIZEHE WS A ULICH Tt STD oA AlZHoj

FXl= RRpASLICEH

LS AN

=
of
il
ol
mjo
H
N
OF

3.2.5.4 State Transition Diagram(LCD&Sound Controller)

/Enable “Wait for Outputs”

Wait for

Tick [Message&SoundData.Message!=null Outputs Tick [Message&SoundData.Message==null
/ Disable “Wait", && Message&SoundData.BeepNum>0]

Trigger Print Message / Disable “Wait for Outputs”,

Trigger Warning Sound
/ Enable “Wait for Outp

essage&SoundData.BeepNum<=0
/ Enable “Wait for Outputs”

I Warning
Tick [Message&SoundData.BeepNum>0 i
Message / Trigger Warning Sound SOU nd
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3.2.6 Overall DFD

Concentrate
Button

Temperature
Button

Clean Button

Extract Button Reserve Button

Power Button

Ver. 2.1

Coffee Powder

Water Sensor

Bean Sensor

Power Button Clean Button Extract Button Reserve Button Concentrate Temperature Water Sensor Bean Sensor Coffee Powder
Input Input Input Input Button Inpu Button Input Input Input Sensor Input
Power Clean Extract Reserve Concentrate Temperature Water Bean
Button Button Button Button Button Button Sensor Sensor
Interface Interface Interface
= e = \mulr:a:e Intelr-;.ice Inl:rl;:g ‘“‘T;’m \nl:rf;ﬂ- Interface
= 1.9
Clean Da Extract D serve Data Concentrate - Bean Da
Input Input Input D. emperature
put ata Input Data Input Input
Power Data 5 Water Data Coffee Powder
Input Button Input PN Data Input
Manager Manager
1.10 111
Button Input Data Ingredient Input Data
“Button  Load Load “Ingredient
Data Data

Reserve

“Shutdown

Controller Controller [ — Message & Sound Data
213 211 Status
o Data Tick
s -
Coffee A  Scund (N
Trigger Controller Enable - - - Trigger |
2.1.6.1 Disable - -~ -

Shutdown Counted Data

219

Save Command

Clean Command
Save Command

Wait for
Outputs
2182

Stop Command

Grind Command View Command

File
Interface

Cleaner
Interface

Power
Interface
26

Cleaner

Shutdown

T6 Team
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Machine
Interface

Boil Command
Interface
23 24
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