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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 J&stE 7H42| coffee machine A|AE
2.2 Product functions
Coffee machine2 I F&0| 7ts5}Lt.
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Coffee machine2]

Coffee machine2

machine?| WEE 4 & £+ ULt
2.3 User characteristics
ALEX= UHIEX| MHAS 2 5 ALt
2.4  Constraints

(C:WHASEWW T TWH 277 txt)
2.5

Assumptions and dependencies
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3. Structured Analysis

3.1 System Context Diagram

Al YEQF HOIIREL E21FMQ| EXto|C},

W REE| A R0 WA Hot - £3 90

3.1.1 Basic System Context Diagram

Ingredient g

3.1.2 Event list

Coffee

Machine
System
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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 2%

HERE/AZ S7t/=/F %)

Concentration Button

Coffee 5= =H

=BTl Toggle)

Temperature Button

Coffee 2= Z=H

QT Toggle)

Water

Water ZEX| MA

Bean

Bean ZX| MM

Coffee Powder

Coffee Powder ZtX| AlA

Extract

FEEE

Coffee =&
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Print Coffee Machine HEf =&

Beep 218 &9

Stop Coffee Machine ™& off

Save Coffee Machine ™A offA] H&2 X%

3.1.3 The System Context Diagram

__-_______

Coffee

Power Button

Clean Button

Extract Button
Reserve Button
Concentration Button
Temperature Button

Clt??/r\/f"
,»/

Print
L

Coffee
Machine
System

Shutdown
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3.2 Data Flow Diagram
3.2.1 DFD Level 0

3.2.1.1 DFD

Power Button

Power Button
Input

Clean Button

!/

Clean Butt:

%
Extract Button gl “\
~___Input
~
T
Reserve Button ——_ \
T

Reserve Button sl -
e Coffee

Concentrate Buﬂnn_ T— .
Button Temperature Button B —— - Control
Input _ — —
Temperature B _—
Button Water Sensor // -
Inpl._r;_,-'/ I
— : Shutdown
Water Sensor - I=UET |
Input——
Coffee Powde i
PUtl :
Coffee Powder Digital Clock
Sensor

3.2.1.2 Process Specification

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 ButtonOjlA| £t0}2 GHIO|HE HRZ on/off

T6 Team 8
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OtCt Clean ButtonO|A 2HOR2 H[O|E{Z Coffee
Machineg ™APIC} Extract ButtonOflAl BHOFR2 [
O|HZ CoffeeE FZETICt. Reserve ButtonOfA £
Ok2 OO|E|2 Coffee?t Cleans  Of|2fstCt,
Concentration ButtonOf|A{ 20t2 L|O|HE &L &
ZHSIC} Temperature ButtonO|A] EHOF2 [|O|E 2
2 E ZHETICH Water Sensor0Of A BHOR2 | O] E

2 29| ¥S ZTHSICt Bean SensorOf|A] 2tot2 [

=
OlHZ ®&Fo| Y& ZHEO} Coffee Powder
Sensor0|A{ &0t2 HIO|H=Z HO|7tR| ¥s =3
otCk
3.2.1.3 Data Dictionary
Input/output Event Description Format/Type
Power Input Power on/off 8% C|O|E True® M on | True / False
2%
Clean Input Cleaner on / off 2% G|O|E True M | True / False
on 8%
Extract Input Coffee =& 2% HO|H True2 M on | True / False
23
Reserve Input Coffee / Clean Reservation 8% Cf|O| Ture / False
THHETrued O HI|F=E0]f
2HHETrue® M 102 37t
SHHETrued [ =0l
AHHE Trued M F &
Concentration Input Coffee &= Z&F OO|H True¥ I A | True / False
Temperature Input Coffee 2= ZF OHO|H True¥ I A | True / False
Water Sensor Input Water H|O|E Integer
Bean Sensor Input Bean O|O|E Integer
Coffee Powder Sensor Input | Coffee Powder Ef|O|E Integer
Extract Coffee MZ0f a3t HE HO|H Structure
Print otHo| =32 ooy Char *message
Clean Cleaner on / off H|O|E{ True® M on True / False
Beep Beep 22 3= HIO|H Integer®E 28 | Integer
Stop Power on / off CIO|E| True¥ If on True / False
Save Save 2 H|O[E| True® M on True / False

T6 Team




3.2.2 DFD Level 1

Power Button

3.2.2.1 DFD

Button
Input Data

Receiver

1 Ingredient
Input Data

3.2.2.2 Process Specification

Button
Data

Ingredient

Data

Ver. 2.0

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 SE25H 22 HO|HE
Button Input Data2 EWC} Water, Bean, Coffee
Powder InputE&FH 22 OIO[EZE Ingredient
Data2 HWC|

T6 Team 10
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Reference No. 2
Name Coffee Main Control
Input Button Data
Ingredient Data
Reserve Data
Output Extract, Print, Beep, Clean, Stop, Save
Description Button DataOflAl Reserve Data®t 1 2| Button Data®
2ot CIOIEE X2|BtCt.
Ingredient DataOilAf 22 H|O|E{E X 2|TtC}.

3.2.2.3 Data Dictionary

= Reserve Data

Input/output Event Description Format/Type
Button Input Data Receiver®|A| Button Data Storage2 UM | Structure
= Data
Ingredient Input Data Receiver®| Al Ingredient Data StorageZ | Structure
HLl{= Data
Button Data ReceiverOi|A] BFOt2 Button Input DataE | Structure
S Reserve DataE M 2|3 Button Data
Ingredient Data ReceiverOf| Al 2FO}2 Ingredient Data Structure
Reserve Data ReceiverOf|A| 2FO}2 Button Input Datas | Structure

T6 Team
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3.2.3 DFD Level 2

3.2.3.1 DFD

Power
Button
Interface
11

Power Button Input

Clean
Button
Interface
12

Clean Button Input

Extract

Extract Button Input Button

Interface
13 Button Button Input Data
Manstio Button Data
Reserve 1.10
Reserve Button Input Button
Interface
14
oncent-
Concentrate Button Input fate
Button
Interface
15
Temp-
t
Temperature Button Input ;Lﬂ“‘;f: Sensor Ingredient Input Data Ingredient
Interf Manager
it Water Data : Data

1.1

Water
Sensor
Interface
1.7

Water Sensor Input

Bean
Sensor
Interface
18

Bean Sensor Input

Coffee Powder Sensor Input

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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Reference No.

1.1

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

Process Description

Power Button Inputs

0l Power Data Input2

2HOtA] 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 Inpute EWHCt

Reference No.

1.3

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

Process Description

Extract Button Input2&

Ol Extract Data Input=

2FOFA| 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
ManagerO| Reserve Data Input2 EHCl.
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 EOtA{ 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 2HOFAl  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
Manager0Of| 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 ZOFAM  Ingredient
Manager0f| Bean Data Input2 £ 'HC}.
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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 2 BHOFAl Button
Data0| Button Input DataS E'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 Data®f| Ingredient
Input DataZ & 'HC}
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Reference No.

2.1

Name Main Control

Input Button Data
Ingredient Data
Reserve 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& & MHC}

Reference No.

2.2

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

Process Description

Main Control282E Make / Grind / Boil Command&
2O} ExtractES A SHCL.

—

Reference No.

23

Name View Interface
Input View Command
Output Print

Process Description

Main Control2Z2EH View Commande &0} PrintE

DO}

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

g 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

D}

Reference No.

2.7

Name File Interface
Input Save Command
Output Save

Process Description

Main Control282Ef Save Commandg &0} SaveS

B}

T6 Team 17
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3.2.4 DFD Level 3

3.24.1 DFD

Save Command

Make Command

f,.r' F_.nalblt}. - S Grind Command
Y, ) _D_J:v.gﬁlef Boil Command

/ -l Save Command

/ Pt -
4 F .-7.-" CoffeeInfoData — jd Controller

Button [ @ - > S0 MakeResult Data -

Data oo Trigger Clean Command
- TS Clean Save Command
~ S Machine
ﬁfessa_ge & Sl
Sound Data
h View Command
. Sound Command
Ingredient
Data
Stop Command
_________ Tf_i!_J!_;'_!f________________ Save Command
3.2.4.2 Process Specification
Reference No. 2.1.1
Name Reserve Controller
Input Reserve Data
Tick
Output Trigger
Description Reserve DataZ 2Ot Count Down ProcessE & & StCt.

T6 Team 18
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Reference No.

2.1.2

Name Coffee Machine Controller
Input Button Data
Ingredient Data
Make Result Data
Tick
Output Trigger, Enable/Disable, Coffee Info Data, Message & Sound
Data
Description Input DatagE O} 2} Process& A5t Controllerdf| Data

== 2t

Reference No.

2.13

Name Shutdown Controller
Input Button Data
Tick
Output Trigger
Description Button Data& O} Shutdown Process& A& BHC}

Reference No.

2.14

Name Count Down

Input Trigger

Output Counted Data

Description Reserve Datal| TimeES Z|4tSt= Process2 #S 50msTHE

Z¢Ql Counted DataE Reserve Data StorageZ =L}

Reference No. 2.15

Name Wait

Input Enable/Disable

Output Save Command

Description Coffee Machinel| Ci7|EQl &E{O|C}t Enable -> Disable /

Disable -> Enable & [ Save Command& HEHC}.

T6 Team 19
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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
Make Result Data

Description

Coffee Machine Controller2%E Coffee Info Datags Ef=Ct.

70O F=ZE9| A2l Make Result DataS = HHCE

Reference No.

2.1.7

Name Clean Machine
Input Trigger
Output Clean Command
Save Command
Description Coffee Machine Controller22E CH7|5LA| FEHS HEE

of HAE ALt 22 AHESH| IE0| Save Command

£ EHCH

Reference No.

2.1.8

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

"=Ct

T6 Team 20
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Reference No. 2.19

Name Shutdown
Input Trigger

Output Stop Command

Save Command

Description Shutdown Controller28E Trigger2 TEEOL Coffee
Machine?| Mz 22 K& U Coffee Machineg SZE3HC}

3.2.4.3 Data Dictionary

Input/output Event Description Format/Type
Counted Data Reserve DataOf| Al 50ms2| A|ZtO| ZHAEl Data Structure
Coffee Info Data Concentrate®} Temperature®| FEE KXZF3t | Structure
Data
Make Result Data Make Coffeel| #EfE LIEtL{E Data True® Wf | True / False
Mo
o o
Message & Sound Data | Message2} BeepOll Z823%} Data Structure

3.2.4.4 State Transition Diagram(Coffee Machine Controller)

/Enable “Wait"

Tick [(Reserve Data.Mode == “Clean”
&& Reserve Data.Time <= 0)
|| Button Data.Clean Button]

/ Disable “Wait”,
Save Command(“unusual”)
Trigger Clean Machine

Tick [(Reserve Data.Mode == "Make”
&8& Reserve Data.Time <= 0)
|| (Button Data.Clean Button &&
Button Data.Extract Button)]
/ Disable “Wait”,
Save Command(“unusual”)

Tick
/ Enable “Wait”,
Save Command(“usual”)

Tick [MakeResultData != null]
/ Enable “Wait”,
Clean e rereel \Make Coffee

Machine Controller

T6 Team 21
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3.2.5 DFD Level 4

3.2.5.1 DFD

Wait.for
Enable - ";:‘_"5'_‘29
Disable ~ 7.
>
7’ -
7’ -
75

L. Make Command
z Save Command

-7
. 7.7 Trigger _ . - Coffee
Coffee Info Data Make i L 2163
Coffee
Controller %
Make Result Da‘ta_ e 021"'.“ ~ - Trigger ] G Coria
=~ Tick N TS Grind Save Command

-
N
~ Trigger 2164
N

2
¥

N Boil Boil Command

Wait for

Out
Disable _ - = T\NAEE

Message & < =
Sound Data e Trigger Print View Command
oo S e
Pl 2.1.5.1 .
- =~ Tick NN ‘I\’rigger

Ry \Warning Sound Command
Sound

3.2.5.2 Process Specification
Reference No. 2.1.4.1
Name Make Coffee Controller
Input Coffee Info Data
Tick
Output Trigger, Enable / Disable, Make Result Data
Description Input DataE 2Ot 2t Processgs= A&0f HAH HHAZICH

Make Coffee2| Z1t2l Make Result Datas L& HC}

Reference No. 2.14.2

Name Wait for Making

Input Enable / Disable

Output

Description Make Coffee Controller®| CH7|& Q1 & EfO|CE,
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Reference No.

2.143

Name Make Coffee
Input Trigger
Output Make Command
Save Command
Description Make Coffee Controller2FE{ TriggerE 2t0} Make CoffeeE

2ttt M=zo| &S Mot

—

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

2ottt Mzo| &s Moot

Reference No. 2.1.4.5

Name Boil Water

Input Trigger

Output Boil Command

Description Make Coffee Controller22E TriggerE 20} Boil Waterg

AT}

Reference No.

2.1.6.1

Name LCD & Sound Controller
Input Message & Sound Data
Tick
Output Trigger, Enable / Disable
Description Input Datag 2Ot Z} Process=2 o0 XA HEAIZICH

T6 Team
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Reference No.

2.1.6.2

Name Wait for Outputs

Input Enable / Disable

Output

Description LCD & Sound Controller®| CH7|Z 0l &EHO|LC},

Reference No. 2.1.6.3

Name Print Message

Input Trigger

Output View Command

Description LCD & Sound Controller22E TriggerE 20t Print

Messageg A ATHCE

Reference No.

2.1.64

Name Waring Sound

Input Trigger

Output Sound Command

Description LCD & Sound Controller2 5 TriggerE 20} Print Warning

SoundES &Lt

T6 Team
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3.2.5.3 State Transition Diagram(Make Coffee Controller)

/Enable “Wait for Making”

Wait for

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

/ Disable “wait for Making”,
Trigger Make Coffee

Tick 2 . b
: — / Disable “wait for Making”,
/ Emable “wait for Making Trigger Ggind Bean

Make Coffee

 Tick [CoffeeInfoData.temperature=="cold"] Grl n d Bea n
/ Trigger Make Coffee

Tick [CoffeelnfoData.temperature=="hot"]

/ Trigger Make Coffee nioger Bos Yty

Boil Water

" Tick [CoffeelnfoData.temperature=="hot"
&& IngredientData.CoffeePowder>=10
&& IngredientData.Water>=
CoffeelnfoData.Concentrate]
/ Disable “Wait for Making”
Trigger Boil Water

"

T6 Team
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3.2.5.4 State Transition Diagram(LCD&Sound Controller)

/Enable “Wait for Outputs”

Wait for
Outputs

Tick [Message&SoundData.Message!=null]
/ Disable “Wait”,
Trigger Print Message

/ Disable “Wait for Outputs”,
Trigger Warning Sound

/ Enable “Wait for O

/ Enable “Wait for Outputs”

Print Warning

Message Sound

3.2.6 Overall DFD

Concentrate
Button

Temperature Coffee Powder

Power Button Clean Button Extract Button Reserve Button Water Sensor Bean Sensor

Power
Button
Interface Interface
11

Shutdoawn
Controller
213

Machine

Controller
211

Controller

Make LCD &

| | epable ! Trigger Coffee Sound e
by Controfier Controfler Trigger
: l
| | |
I
Shutdown Counted Data !
PAR |
Waming
Water Sound
1.8, 2134
Save Command
Sound Command
Stop Command
Power Sound
Interface Interface Interfa Interface
26 i 21 b . 24

22
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