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1.3 Definition, acronyms, and abbreviations
HW : Hardware
SW : Software
CM : Coffee Machine
CIOlE Format, Type2 C Style2 2L}

14  Reference

None

1.5 Overview
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Structured Analysis

3.1

System Context Diagram

3.1.1 Basic System Context Diagram

Buttons

Coffee
Machine
System

Sensors

Display

\..\.

3.1.2 Event List

Input / Output Event Description
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Extract Button

Enter into extraction mode

Supply Button

Enter into supplying mode

Hot / Cold Button

Sets temperature (Hot / Cold)

Concentration Button

Sets concentration (Weak / Normal / Strong)

Clean Button

Enter into cleaning mode

Reservation (Clean) Button

Enter into cleaning reservation mode

Reservation (Extract) Button

Enter into extracting reservation mode

Reservation Cancel Button

Cancel reservation

Water Pool (Hot) Weight | Weight of water in common hot water pool
Sensor
Water Pool (Cold) Weight | Weight of water in common cold water pool
Sensor

Cup Existence Sensor

Existence of cup under coffee jet

Coffee Bean Weight Sensor

Weight of coffee bean

Coffee Powder Weight Sensor

Weight of coffee powder

Temperature (Hot) Sensor

Temperature of hot water

Temperature (Cold) Sensor

Temperature of cold water

Display Command

Displays string

Sound Command

Controls speaker

Coffee Jet Command

Controls coffee jet

3.1.3 The System Context Diagram

Extract Button

Supply Button

Sensors

Reservation [Clean) Button

Reservation [Extract) Button

Reservation Cancel Buttan
T Tle=n Button

~ Water Pool [Hot) Weight Sensor
Water Poal [Cold) Weight Sensor
Cup Existence 3ensor .
Coffee Powder Weight Sensor T
Water Pool [Hot) Temperature Sensor
Water Pool [Cold) Temperature Sensor

Concentration Button
Hot / Cold Button

. Display

Coffee
Machine
System

Sound Command
Sound

Coffee let

Data Flow Diagram
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3.2.1 DFD level 0

3.2.1.1 DFD
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Hot/Cold

Button
Hot /[ Cold Button
Supply
Button
Supply Button
Resenation
(Clean) Button
Reservation (Clean) Button
Resenation
(Extract) Button

Temperstura[Hot) Te

Extract Button

Concentration

Concentration Button

Clean Button

Resenation
(Cancel) Button

Extract
Button

Button

Clean
Button Machine
System
0

mperaturz(Cold)

Sound Command

Display
e
e -

Reservation [Extract) Button Reservation [Cancel)Button H N e,
i G
| N,
Water Pool {Hat) Water Pool {Cold) | Tick \\ :‘30
I
Weight Sensor Weight Sensor ! %{ x‘
I
Water Pool [Hot)Weight  Water Pool (Cold) Weigh | oug%
Coffee Powder Cup Existence T e %,
Weight Sensor . TR %
Coffes Powder Weight Cup Existence \
Tem perature Temperature *
(Hot) Sensor (Cold) Sensor
Water Pool Water Poal

3.2.1.2 Process Specification

3.2.1.2.1 Process 0

Reference No

0

Name

Coffee Machine System

Input

Hot/Cold Button

Extract Button

Concentration Button

Supply Button

Clean Button

Reservation (Cancel) Button
Reservation (Clean) Button
Reservation (Extract) Button
Coffee Powder Weight
Water Pool (Hot) Weight
Water Pool (Cold) Weight
Water Pool Temperature(Hot)
Water Pool Temperature(Cold)

Cup Existence

Output

Display Command

Sound Command
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Grinder Command

Solenoid Command

Process 1. AFEXH7t Extract Buttons £2H =4
Description 2 oI5t AU E &
2. Reservation & HES Sl 0%
ts
3. =22 FAL 29 25 ¥F o K
of
4. Clean HES S8l O KU Y2 75
ALXHOIA 2Xf CM HEFE EO[7] ¢
S Display CommandE ™&
6. AREXOIA oM HEiE 22|= HED
7| ?I8l Sound Command& ™&
7. ¥FE &7l Qs GrinderO| Grinder
CommandE &
8. =2 ¥ WFol s =FIHI| {9
Solenoid CommandE H&
Data Dictionary
Input/ Output Event Description Format, Type
Extract Button Enter into extraction | int is_pushed;
mode #define RELEASE 0
#define PUSH 1
Supply Button Enter into supplying | int is_pushed;
mode #define RELEASE 0

#define PUSH 1

Hot / Cold Button

Sets temperature (Hot
/ Cold)

int is_pushed;
#define RELEASE 0
#define PUSH 1

Concentration Button

Sets concentration
(Weak / Normal /

Strong)

int is_pushed;
#define RELEASE 0
#define PUSH 1

Clean Button Enter into cleaning | int is_pushed;
mode #define RELEASE 0
#define PUSH 1
Reservation (Clean) | Enter into cleaning | struct date{

Button

reservation mode

int year;
int month;

int day;
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int time;

int is_pushed;
#define RELEASE 0
#define PUSH 1

Reservation
Button

(Extract)

Enter into extracting

reservation mode

struct date{
int year;
int month;
int day;

int time;

int is_pushed;
#define RELEASE 0
#define PUSH 1

Water Pool(Hot) Weight

Weight of water in hot

water pool

Float hot_water_weight;

Water Pool(Cold) Weight

Weight of water in

cold water pool

float cold_water_weight;

Cup Existence

Existence of cup under

coffee jet

int is_cup_exist;
#define NOT_EXIST 0
#define EXIST 1

Coffee Bean Weight

Weight of coffee bean

float bean_weight

Coffee Powder Weight Weight  of  coffee float powder_weight
powder

Water Pool (Hot) | Temperature of hot | float

Temperature water hot_water_temperature;

Water Pool (Cold) | Temperature of cold | float

Temperature water cold_water_temperature;

Display Command

Displays string

string display_string;

Sound Command

Controls speaker

bool beep;
//beep-beep

On / Off
Grinder Command Controls Grinder On / Off
Solenoid Command Controls Solenoid On / Off

Team 1
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3.2.2 DFD Level 1

3.22.1 DFD

Extract Button

Concentration Button

Hot/ Cold Button

Supply Button

Reservation (Clean) Button

Reservation (Extract) Button

Reservation Cancel Button )

Clean Button Button (‘\a“e’ -
e Receiver (_,0‘0 -

Main

Sound Command

Control
3
Water Pool Weight ‘()3?«-
Cup Existence o

g
Coffee Powder Weight SERSE ‘:'_'

Water Pool (Hot) Temperature
Water Pool (Cold) Temperature

Receiver Tick

R

Tick
\\
3.2.2.2 Process Specification
3.2.2.2.1 Process 1
Reference No 1
Name Button Receiver
Input Extract Button
Concentration Button
Hot / Cold Button
Supply Button
Reservation (Clean) Button
Reservation (Extract) Button
Reservation Cancel Button
Clean Button
Tick
Output Button Data
Process 1. AREXZE =S HEO Oisi HoHE
Description 71850  Button Data®A/SZ Main
Control0| ™E

3.2.2.2.2 Process 2

Team 1 11
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Reference No 2
Name Sensor Receiver
Input Water Pool (Hot) Weight
Water Pool (Cold) Weight
Cup Existence
Coffee Bean Weight
Coffee Powder Weight
Water Pool (Hot) Temperature
Water Pool (Cold) Temperature
Tick
Output Sensor Data
Process 1. CMUEROM AHIE FE5t=0H st
Description A2 AME Y= 20} Sensor Data
HEfZ Main Control0f| ™ &

3.2.2.2.3 Process 3

Reference No 3
Name Main Control
Input Button Data
Sensor Data
Tick
Output Display Command
Sound Command
Grinder Command
Solenoid Command
Process 1. Button Receiver22H 7t A &
Description Ef2| Button DataE YU HOF ALEX7}
Xget 552 =¥
2. AEXZE XEe SEL CMAY SAE
FAdSt=0 A0l ot a40 Cfst H
HE Sensor DataZHEH ¥
3.2.2.3 Data Dictionary
Input/ Output Event Description Format, Type
Button Data Processed button | Associative array
data Periodic
Button Data[Extract] s extract button | Boolean, Periodic
pressed?
Button Data[Concentration] | Concentration (Weak | Weak / Normal /
Team 1 12
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/ Normal / Strong)

Strong, Periodic

Button Data[Temperature]

Temperature (Hot /
Cold)

Hot / Cold, Periodic

Button Data[Supply]

s supply button

pressed?

Boolean, Periodic

Button Data[RClean]

Is reservation (clean)

button pressed?

Boolean, Periodic

Button Data[RExtract]

Is reservation
(extract) button
pressed?

Boolean, Periodic

Button Data[RCancel]

Is reservation cancel

button pressed?

Boolean, Periodic

Button Data[Clean]

Is clean button

pressed

Boolean, Periodic

Button Data[Concentration]

Set Concentration

int concentration;
#define STRONG 3
#define NORMAL 2
#define WEAK 1

Sensor Data

Processed
data

sensor

Associative array,

Periodic

Sensor Data[Water]

Weight of common

Float, Periodic

water pool

Sensor Data[Cup] Existence of cup | Boolean, Periodic
under coffee jet

Sensor Data[Powder] Weight of coffee | Float, Periodic
powder

Sensor Data[CTemp]

Temperature of cold

water pool

Float, Periodic

Sensor Data[HTemp]

Temperature of hot

water pool

Float, Periodic

Sensor Data[Bean]

Weight of coffee

beans

float beans;

3.2.3 DFD Level 2

3.23.1 DFD

3.2.3.1.1 Button Receiver 1 & Sensor Receiver 2

Team 1
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Extract Button
Hot/ Cold Button

Supply Button
Reservation (Clean)

Clean Button

Concentration Button

Button

Reservation (Extract) Button
Reservation CancelButton

Water Pool We

ight

Coffee Powder Weight

Cup Existence

Water Pool (Hot) Temperature
Water Pool (Cold) Temperature

Data Button Data
Composer -

Sensor
Data
Composer

SensorData

— —»

3.2.3.1.2 Main Control 3

Control
3.1

Display
Interface
3.2

Display Command

Sound Command

Grinder Command

Solenoid

(REr e Solenoid Command

3.5

3.2.3.2 Process Specification

3.2.3.2.1 Process 1.1

Reference No

1.1

Team 1
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3.23.23

32324
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Name Button Interface
Input Extract Button
Concentration Button
Hot / Cold Button
Supply Button
Reservation (Clean) Button
Reservation (Extract) Button
Reservation Cancel Button
Clean Button
Output Button Raw Data
Process 1. APEA7L =5t HE  InterfaceE A
Description Raw Datas Button Data Composer=
e
Process 1.2

Reference No

1.2

Name Button Data Composer
Input Button Raw Data

Tick
Output Button Data
Process 1. Raw DataZ HHE ALEX F U=
Description 7}&310| Button DataHEHZ ™
Process 2.1

Reference No

2.1

Name Weight Sensor Interface
Input Water Pool (Hot) Weight
Water Pool (Cold) Weight
Coffee Bean Weight
Coffee Powder Weight
Output Weight Data
Process 1. CMOIM AL8E[= 4t (el A, A7t
Description 29| 2A) & £330 Weight DataZ
Sensor Data Composer0i| &
Process 2.2

Reference No

2.2

Name

Existence Sensor Interface

Input

Cup Existence

Team 1 15
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Output Existence Data

Process 1. HAOE @2 Ol EXst=X] =5t

Description Existence Data=Z Sensor Data Composer
of d&

Process 2.3

Reference No

2.3

Name Temperature Sensor Interface
Input Water Pool (Hot) Temperature
Water Pool (Cold) Temperature
Output Temperature Data
Process 1. Cold Water Poollt Hot Water Pool2| &2
Description T E ZH5I0] Temperature Datas ™ &
Process 2.4
Reference No 2.4
Name Sensor Data Composer
Input Weight Data
Existence Data
Temperature Data
Output Sensor Data
Process 1. 4 AMEREH M2 US struct 8
Description B2 7t55to ME
Process 3.1

Reference No

3.1

Name Main Control
Input Button Data
Sensor Data
Output Display Data
Sound Data
Grinder Data
Solenoid Data
Process 1. AFEXet WMMZRE 3 &2 U2 7t
Description 3% HolH F=ME g ot

Output Interface0| ™t
2. Display DataZ 3}IHO| ZEA|E [|O|E
TEHE HE

3. Sound Data® A2|2 Mg GOlE 3

Team 1 16




Ver. 1.2

ZHE MY

4. Grinder Datac HI|ASFE ZOO} o=
XE MY

5. Solenoid Interface®| O Q40| CH$t

¥= LotL} =FHot=X FEMEEZ
C
=

o

3.2.3.2.8 Process 3.2

Reference No 3.2

Name Display Interface

Input Display Data

Output Display Command

Process 1. AMEXIO|A feedback® ztEHO| Cist
Description HE XN

3.2.3.2.9 Process 3.3

Reference No 33

Name Sound Interface

Input Sound Data

Output Sound Command

Process 1. AMEXO|A feedback® 2|0 CHEH
Description 2EE N

3.2.3.2.10Process 3.4

Reference No 34

Name Grinder Interface

Input Grinder Data

Output Grinder Command

Process 1. ALAFE 7h=0 #Ea° HolHE N
Description 2|

3.2.3.2.11Process 3.5

Reference No 35

Name Solenoid Interface

Input Solenoid Data

Output Solenoid Command

Process 1. TENYEIER Solenoid Datas MEES

Description 2. O Q4F O} FIM5t=X ZEE
Hefsy gy & 2E Mol S0+

Team 1 17
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A=E =3
3.2.3.3 Data Dictionary

Input/ Output Event Description Format, Type

Button RawData Push Button Associative array
[HIGH/ LOW], Periodic

Weight Data Weight Float, Periodic

Existence Data Exist Boolean, Periodic

Temperature Data Temperature (Hot /| Hot / Cold, Periodic

Cold)
Display Data String for display String, Periodic
Sound Data

Sound to play On / Off, Periodic

Grinder Data

Data for grinder On / Off, Periodic

Button Data[Clean]

Is clean button pressed | Boolean, Periodic

Solenoid Data

Data for solenoid On / Off, Periodic

3.24 DFD Level 3
3.24.1 DFD

3.2.4.1.1 Main Control

Non-volatile data store

Data
store

Reserved_time
Reserved_action

State
\ei’\
‘9\.‘7\9{
%

Main
Controller
Sl

o
AN
E

i
St

e

fieq uonenRsAY

! Tick

Reserved_time
Reserved_action

Grinder Data

Solenoid Data
State

New State

Solenoid Data

New State

Solenoid Data

New State
New State

Wait Condition

New State

New State

Information

Display Data
FeedBack

O1PEOY UoRE

Reserved_time
Reserved_action

Sound Data

I

reserved_time
—» Module

317
New State

3.2.4.2 Process Specification

3.2.4.2.1 Process 3.1.1

Team 1
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Reference No

3.1.1

Name Main Controller
Input Reserved Time
Reserved Action
State
Button Data
Sensor Data
Tick
Output Grind Condition
Extract Condition
Clean Condition
Supply Ingredient
Supply Condition
Reserved Data
Reserved Condition
Reservation Data
Reservation Condition
Process 1. Tick AlZH EHRI2 Trigger®|Of O 2=l O
Description O|E{7} ZEXSt=A| =Ql5tH 2 Z&52
Trigger &
Process 3.1.2
Reference No 3.1.2
Name Extract
Input Extract Condition
Output Solenoid Data
New State
Process 1. Main Controller2%E triggerk|0{ 7 I
Description £ FZ=(solenoid2 FS =)

2. Display2 AEX}O|H| feedback

3. BIAE StateZ MY

Process 3.1.3
Reference No 313
Name Clean
Input Clean Condition
Output Solenoid Data
New State
Process 1. Main Controller282E triggerk|0f 22

Team 1 1
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3.2425

3.24.26
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Description Solenoid2 Z=HSI CM2 ¥
2. Display2 AMEX}O|A| feedback
3. WA= StateE NE,
Process 3.1.4
Reference No 314
Name Supply
Input Supply Ingredient
Supply Condition
Output New State
Process 1. CMO| &8 &2 AHOE 57| {8 2
Description st A 35
Process 3.1.5
Reference No 3.15
Name Reservation
Input Reservation Data
Reservation Condition
Output Reserved Time
Reserved Action
New State
Process 1. Olef 2FO0| S0|_H 0 255 Sdf
Description Data StoreOf| Reserved Timell Reserved
Actiong X &
2. O|fE S Display0ll EA|
3. ME7 StateE A2
Process 3.1.6
Reference No 3.1.6
Name Grind
Input Grind Condition
Output Grinder Data
Solenoid Data
New State
Process 1. AFAHI Grind BHO| triggerz/0f A
Description ob Zo| AFE Solenoid2 Z=HSIY &
EE ¢

2. Display0i feedback

3. MEZ stateES ZAA

Team 1 20
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Reference No 3.1.7
Name Feedback Module
Input Information
Output Display Data
Sound Data
Process 1. CMQ| HEE U Lot ALEXRIE Of3H
Description g = e ofgE HEE #Het

3.2.4.2.8 Process 3.1.8

Reference No 3.1.8

Name State Process Module

Input New State

Output State

Process 1. MZ2 StateE dLS=F New StateZ

Description = 2O} Data StorageOi| StateE 7|&
2. 2= LA 2[4 (supply, extrac, ..etc)

3.2.4.2.9 Process 3.1.9

Reference No 3.1.9

Name Wait

Input Wait Condition

Output New State

Process 1. ME2 StateE ZALSIEE New StateES
Description 218 B0} Data StorageOi StateE 7|&

2. 7|32 4EE EAl

3.2.4.2.10Process 3.1.10

Reference No 3.1.10
Name Reserved
Input Reserved_time
Reserved_action
Reservation Data
Reservation Condition
Output New State
Reserved_time
Process 1. reserved_timeX} reserved_actiong H™Z
Description 2oL ofofE S =

Team 1 21
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Input/ Output Event Description Format, Type
Data store CMe| &Xf &Ef S| cMel ot &, CM2| &
olef HEO| CHS | Ef

HI2[2d CIOIE 7t

HNEgE= s

Reserved Time

ALBRPZE Rk ofor
AlZt

struct date{
int year;
int month;
int day;
int time;

}

Reserved Action

AER2t

st &

CEEE

#define MK_COFFEE 0
#define CLEAN 1

State

ST CMQ| AEN

#define IDLE O
#define WORKING 1
#define RESERVE 2
#define RESERVING 4

Grinder Data

Y

=re)

+& 7=

struct grind_dataf{

sl O|o|H float quantity;
bool is_exist;
}
//is_exist flag2 7|=0| Z
ol AHLZIEIE EXSH=X]
AAL
Solenoid Data AL, 2, 52 & | struct solenoid {

= ZESEF =

G| O &

int element;

float quantity;
}

Display Data

AFBRLO| A & 01F7|
9[st Hlo|Ef

string disp;
/*

ex.)
=:80%

ol oo
'L‘IT HA O

+]82ER

*/
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Sound Data ALEXHOIAH AE|2 | sound n;
HASHZ| T HO] | //ex.) beep-beep
=

New State MEA AdAE 24X | Same as State
CMe| El

Information CMO|A  2H0{SH= | struct info {

2= dE

date reserved;
float cold_water;
float hot_water;
float coffee_bean;
int need_clean;

float concentration;

}
Grind Condition Grind  power for | On/Off, Periodic
grind
Extract Condition Extract power for | On/Off, Periodic
extract
Clean Condition Clean power for | On/Off, Periodic
clean

Supply Condition

Supply power for

clean

On/Off, Periodic

Reserved Condition

Reserved power for

clean

On/Off, Periodic

Reservation Condition

Reservation  power

for clean

On/Off, Periodic

Wait Condition

Waiting  condition

for wait

On / Off, Periodic

Supply Ingredient

Ingredient

information for

supply

String, Periodic

Reserved Data

Data for reserved

String, Periodic

Reservation Data

Data for reservation

String, Periodic

State Transition Diagram (Main Controller)

Team 1
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Tick /

Tick [state == WAITING] /
Wait Condition (On)

Tick [state == GRINDIMNG] /
Grind Condition (On)

Tick [state == EXTRACTING] /
Extract Condition (On)

Tick [state == RESERVING] /
Reserve Condition (On)

Tick [state == CLEAMNIMNG] /
Clean Condition (On)

Tick [state == SUPPLYING] /
Supply Condition (On)

Tick [state == RESERVED] /
Reserved Condition (Gn)

3.2.5 Overall DFD
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