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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
2% i oo cHet 49

3 ME 7ls BA
2 Overall Description

2.1 Product Perspective

SWEZ J|est= 7HA 9| Coffee machine A|AHE

2.2 Product Functions
Coffee machine2 L] F&0| 7}53}Lt.
Coffee machinel| I F&F2 =40 M2t E7ts & = ULCL
==

Coffee machine2| 7{1]

ot

Coffee machine2 0f 20|

758
Coffee machine2 HL|7}F7} §gl8 42 ¥FE A&2
m

tu
HI
é_é
ot
M
=
mujny
i
Uk



3

2.3

24

2.5

Coffee machine® 21t #HI|Q| TH&Z X|ZHOZ ALEXOAH &2 FELCt

Coffee machine®| 21} U= AMEXO| o &M EICt
Coffee machine2 machinel| LHEE Ha & o UL

User Characteristics

AEAtE SIMEX HEE & + UCL

Constraints

(C:WAASEWWT TWH 277 txt)

Assumptions and dependencies
HAaet AHO 7t2 M7He cr2ct

W2 £ Al fFet ATl 72E SUN

ro
ofn

hal
o
Inl

Ver. 1.0

AHLZE ot FEEW O 7tR7F A 0 (FF AHO FES I 0lF HEAl A

—

7480

rot
e
-

»

Structured Analysis

3.1

System Context Diagram

3.1.1 Basic System Context Diagram

Buttons

Machine
System

Sensors

Coffee

Display

Coffee Jet

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 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 sl

Reservation [Clean) Button
Reservation [Extract) Button
Reservation Cancel Button
- Ut_'anﬂul_:l;qn

Water Pool [Hot) Weight Sensar
Water Pool (Cold)Weight Sensoar
Cup Existence Sensor
Coffee Powder Weight Sensor T
Water Pool [Hot) Temperature Sensor

Water Pool (Cold) Temperature Sensor

Concentration Button
Hat f 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

mperature(Cold)

Sound Command

Display
e
e -

Reservation [Extract) Button Reservation [Cancel)Button H N e,
i \\ TG
| k“?h’%
‘Water Pool [Hot) ‘Water Pool (Cold) | Tick \\ ~
1
Weight Sensor Weight Sensor ! % x‘
i
Water Pool [Hot) Weight Water Pool [Cold) Weigh | oug%
Coffee Powder Cup Existence e %,
Weight Sensor o DiEEEE %
Coffes Powder Weight Cup Existance \
Tem perature Temperature *
(Hot) Sensor (Cold) Sensor
Water Pool Water Pool

3.2.1.2 Process Specification

3.2.1.2.1 Process 0

Reference No

0

Coffee Machine System

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

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 Weight

Weight of water in

common water pool

float water_weight;

Cup Existence

Existence of cup under

int is_cup_exist;

coffee jet #define NOT_EXIST O
#define EXIST 1
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

3.2.2 DFD Level 1

3.22.1 DFD

Team 1
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Extract Button
Concentration Button

Hot/ Cold Button

Supply Button

Reservation (Clean) Button
Reservation (Extract) Button
Reservation Cancel Button
Clean Button

Water Pool Weight

Cup Existence

Coffee Powder Weight

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

Button
Receiver

Sound Command
Control

3

Sensor S

Receiver Tick

Rt

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. AREXRZE Yot HEO s MoK E
Description 735t  Button Data¥A/2Z Main
ControlOf Mg

3.2.2.2.2 Process 2

Reference No

2

Name

Sensor Receiver
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Input Water Pool Weight
Cup Existence
Coffee Powder Weight
Water Pool (Hot) Temperature
Water Pool (Cold) Temperature
Tick
Output Sensor Data
Process 1. CMUROM ALE FESt=0 Zast
Description 2ass MME 28 20} Sensor Data
HEfZ Main ControlOf| ™
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 E XA ¥
Description Ei2| Button DataE YU =0} ALEXt7}
XEet % =4
2. AMEAZE X|Eet SEL CMARM SEE
Fdot=0 A0 HRor 240 Cigt d
H{E 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]

Weak / Normal /

Strong, Periodic

Concentration (Weak

/ Normal / Strong)

Button Data[Temperature]

Temperature Hot / Cold, Periodic

Cold)

(Hot /

Button Data[Supply]

Is button | Boolean, Periodic

supply

Tea
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pressed?

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

water pool

Float, Periodic

Sensor Data[Cup]

Existence of cup

under coffee jet

Boolean, Periodic

Sensor Data[Powder]

Weight of coffee

powder

Float, Periodic

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
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Extract Button
Concentration Button

Hot/ Cold Button

Supply Button

Reservation (Clean) Button
Reservation (Extract) Button
Reservation CancelButton
Clean Button

Water Pool Weight
Coffee Powder Weight

Cup Existence

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

Weight
Sensor
Interface
2.1

Data Button Data
Composer

—

Sensor
Data
Composer

SensorData

_— B >

3.2.3.1.2 Main Control 3

Main
Control
3.1

Display
Interface
3.2

Display Command

Sound Command

Grinder Command

Solenoid
Interface
3.5

Solenoid Command

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}+&3H0] Button DataHEZ ME
Process 2.1

Reference No

2.1

Name Weight Sensor Interface
Input Water Pool Weight
Coffee Powder Weight
Output Weight Data
Process 1. CMOIM AL8E[= @t (22 R4, A7t
Description Fo| 2A)) E 5H5I0 Weight Data®
Sensor Data Composer0i| &
Process 2.2

Reference No

2.2

Name Existence Sensor Interface

Input Cup Existence

Output Existence Data

Process 1. LS S @ol EXMst=A =5t

Team 1 15
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Description

Existence Data=Z Sensor Data Composer

of ™

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 PoolZ} Hot Water Pool2| =
Description T E ZH5I0] Temperature DataZ ™ &
Process 2.4
Reference No 2.4
Name Sensor Data Composer
Input Weight Data
Existence Data
Temperature Data
Output Sensor Data
Process 1. 4 AMERH MFEH2 US struct E
Description B2 7tE5t HE
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. AREAet HMERH €3 &2 ¢S 7t
Description 3¢ ol Fx=ME &F ot

Output Interface0| ™t

2. Display DataZ 3}IHO| ZEA|E [|O|E
TEHE HE

3. Sound DataZ 42|22 M HO|H
ZME ME

4. Grinder Datat HI|AFE ZOO} o=

Team 1 16
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XE MY
5. Solenoid Interface®| O™ Q40| CH$t

¥= LotL} =FHot=X FEMEEZ
C

3.2.3.2.8 Process 3.2
Reference No 32
Name Display Interface
Input Display Data
Output Display Command
Process 1. AFEXIO| A feedback® stEHO| Cist M
Description HE XN
3.2.3.2.9 Process 3.3
Reference No 3.3
Name Sound Interface
Input Sound Data
Output Sound Command
Process 1. AFEXIO| A feedbackZ 2|0 CHSH
Description HE XNg|

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

3.5

Name Solenoid Interface

Input Solenoid Data

Output Solenoid Command

Process 1. FEMHENZ Solenoid Datas HEHEHS
Description 2. O Q4F Ao} F=IH5t=X| H

28
He|s gzl & UHF Mol S0iE =+

UeF =H

3.2.3.3 Data Dictionary
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Input/ Output Event

Description

Format, Type

Button RawData

Push Button

Associative
[HIGH/ LOW], Periodic

array

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

Grinder Dsta

Solenpid Data
State

MNew State

Data ! Solenoid Data

Reserved_action

Solenoid Data

New States

MNew State
o Wit Condition
ﬁﬁ@px
o New State
cﬁ(\’ " New State
J’d
Information
Resarved_ti m.e Display Data
Reserved_action FeedBack Sound Data

Madule

317

Reserved_time
Reserved_saction

3.2.4.2 Process Specification

3.2.4.2.1 Process 3.1.1

Reference No 311

Team 1 18
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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 AlZF B2 Trigger=|Of O &%=l
Description O|E{7t ZEXSt=A| =QlstH 2 Z&2
Trigger &
Process 3.1.2
Reference No 3.1.2
Name Extract
Input Extract Condition
Output Solenoid Data
New State
Process 1. Main Controller2 5 E triggerT|0f Il
Description £ FZ=(solenoid2 ¥ =)

Display2 AFEX}0| A feedback
HAE StateE M8

Process 3.1.3
Reference No 313
Name Clean
Input Clean Condition
Output Solenoid Data
New State
Process 1. Main Controller282E triggerk|0f 22
Description Solenoid2 Z=HSI CME Ha
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3.24.26

3.24.27
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2. Display2 AFEX}O|A| feedback

3. WAE StateE Mg,

Process 3.1.4
Reference No 314
Name Supply
Input Supply Ingredient
Supply Condition
Output New State
Process 1. CMOf| 8 2 HOE 27| fI6) &
Description st A 35
Process 3.1.5
Reference No 315
Name Reservation
Input Reservation Data
Reservation Condition
Output Reserved Time
Reserved Action
New State
Process 1. o2 /¥0| S0/ O ZE5S Sl
Description Data StoreOf| Reserved Timell Reserved
Action2 MZ
2. O|E S Display0Ol 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. ®FAHD | Grind 30| triggerz/0f MH
Description ob Zo| AFE Solenoid2 Z=HSIY &
EE ¢
2. Display0i feedback
3. MEE stateE A
Process 3.1.7

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| MEfE 3 2ot ALEX}IE Ofdf
Description g = e otdE HEE He
Process 3.1.8
Reference No 3.1.8
Name State Process Module
Input New State
Output State
Process 1. MER StateE dLSEE New StateZ
Description 218 2ot Data Storage® StateZ 7|=

2. 2E 7CIH 2|H (supply, extrac, ..etc)

Process 3.1.9

Reference No 3.1.9

Name Wait

Input Wait Condition

Output New State

Process 1. MER StateE dLSEE New StateE
Description = 2O} Data StorageOf| StateE 7|

2. H7IS2 JEIE Al

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_timed} reserved_actions ™E
Description Zop ofetE Egs ™

Team 1 21




3243

Data Dictionary

Ver. 1.0

Input/ Output Event Description Format, Type
Data store CMe| oiXf HEf S| cMel o FE, CM2| &
olef HE0| CHSH | Ef

HIZ|2d OO[& 7t

HEeles st

Reserved Time

AR RIZE HBE 0o
AlZt

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

}

Reserved Action

AFEREZL

258 55

CEEE

#define MK_COFFEE 0
#define CLEAN 1

State

SR CM2| ALEH

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

Grinder Data

1FS 7t

| Of &

=)

o

rot

struct grind_data{
float quantity;
bool is_exist;
}
//is_exist flag2 7|=0| Z
2l ALZIREIL EXfot=A|

AAF

Solenoid Data

struct solenoid {

int element;

O O| E float quantity;
}
Display Data AEXLO| A EHZFT]| | string disp;
2|t O|O| E /*
ex.)
=:80%
AE 9=
+184ER
*/
Sound Data ArEXHO A £E[2 | sound n;
HSH7| {9t O] | //ex.) beep-beep

Team 1
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E
New State MEH dLE X | Same as State
CM2| E
Information CMOf A 2+ 8t | struct info {
0= 3E 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 | On/Off, Periodic
clean
Reserved Condition Reserved power for | On/Off, Periodic
clean
Reservation Condition Reservation  power | On/Off, Periodic
for clean
Wait Condition Waiting  condition | On / Off, Periodic
for wait
Supply Ingredient Ingredient String, Periodic
information for
supply
Reserved Data Data for reserved String, Periodic
Reservation Data Data for reservation | String, Periodic

3.24.4 State Transition Diagram (Main Controller)
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Tick /

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

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

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

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

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

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

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

3.2.4.5 State Transition Diagram (Extract)

Tick /
State
(WAITING)

Tick /
State
(WAITING)

Tick [Extract Condition == Off] /

Tick /

-

Tick [Extract Condition == On and
Sensor Data[Powder] < 10] /
State (GRINDING)

Tick [Extract Condition == On and
Senser Data[Powder] == 10]/

Tick [Sensor Data[Water] < 300
Sensor Data[Cup] == False
Count >= 10] /,

Count < 10] /

Put
cold water

Delay by Button Data[Concentration]
Put Solenoid Command (Off)
hot water o

Tick / extract

Tick [Button Data[Temperature] == Hot] /
Solenoid Command (O // hot water solenaid

Decide
Temperature

Tick [Button Data[Temperature] == Cold] /
Solenoid Command (On) // cold water solenoid
Delay by Button Data[Concentratian]

Solenoid Command (Off)

Tick /

Tick [Sensor Data[Water] »= 300 and
sensor Data[Cup] == True and

Put powder & water by Button Data[Concentration]

3.2.5 Overall DFD
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