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Definition, acronyms, and abbreviations
HW : Hardware

SW : Software

CM : Coffee Machine

SD : Status Data
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Structured Analysis

3.1  System Context Diagram

3.1.1 Basic System Context Diagram

Ver. 2.0

Cofee Maker

Button
Cleaner
Cofiee
Machine
Speaker
Sensor
Screen
3.1.2 Event List
Input/ Output Event | Description
Brew Input 7o == FF U™
Temperature Input | 2= 273 2
Concentration Input | &= &% 2
Clean Input B4 FE oy
Recharge Input W HE UYd
Reservation Input offef HE &
Exit Input g BF U
Water Remain SensorO| M ZX|ot 29| &
Coffee Remain SensorO| M ZX|ot YFo| Lut HI| 7182 |FF

Brew Controller?} 243810 Coffee Makerdf ZE H
Clean Controller?t 243}0] Cleanerdf S HH
Display Controller?t &45t0] Screen?t 2tHE =3
Ring Controller?t 24310 Speaker?t A2|E =
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3.1.3 The System Context Diagram

Brew Input
Temperature Input
Concentration Input
Clean Input
Recharge Input

Button

Reservation Input
Exit Input

Sensor

3.2

Water Remain
Coffee Remain

Data Flow Diagram

3.2.1 DFD level

0

3.2.1.1 DFD

Brew Button

Temperature Button
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Clean Button
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Diigital Clock
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3.2.1.2 Process Specification

3.2.1.2.1 Process 0

Ver. 2.0

Reference No.

0

Name Coffee Machine

Input Brew Input, Temperature Input, Concentration Input, Clean
Input, Recharge Input, Reservation Input, Exit Input, Water
Remain, Coffee Remain

Output Brew, Clean, Display, Ring

Process Description

AbEAtel HE ™at, MAM7E gXIgt cM2| HIO|EE 'Ot

—

Coffee Maker, Cleaner, Screen, Speaker0i X AHHS Lz

= TZ2MHA

3.2.1.3 Data Dictionary
Data Name Description Format / Type
Brew Input Ao == Y U™ Boolean Brew
Temperature Input 2 473 28 Boolean Temperature
Concentration Input st 4733 44 Int ConcentrationButton
Clean Input Ha FYE U Boolean Clean
Recharge Input S FE Uy Boolean Recharge
Reservation Input olef I3 478 Y Boolean Reserve
Exit Input Sz Y g Boolean Exit
Water Remain SensorO| A ZX|ot 22| & Int Water
Coffee Remain SensorO| Al ZX|5H RIF2| & | Int CoffeeBean

[0)

3t 7O 7t2o| 88

Boolean CoffeePowder

Boolean CoffeeUsed

Brew Controller?} 244310 Coffee | Boolean Brew
Maker0f| S FH Boolean temperature
Int Concentration
Clean Controller?} =510 | Boolean Clean
Cleaner0f 22 ¥H
Display Controller?t 24135t0f Screen | String CurTime

Char Status
Boolean Temperature
Int Concentration

String CoffeeReserveTime

T6 Team
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String CleanReserveTime
Int Water

Int CoffeeBean

Boolean CoffeePowder

Boolean CoffeeUsed

Ring Controller?} =243510f | Boolean Ring
=2

Speaker7} 22|E £8

3.2.2 DFD Level 1

3.221 DFD

Brew

Fecharge Input
it il kel Input EButton & Control
) Interface Interface
Feservation 1 Sensor Data 2

Tick Display
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3.2.2.2 Process Specification

3.2.2.2.1 Process 1

Ver. 2.0

Reference No.

1

Name Input Interface

Input Brew Input, Temperature Input, Concentration Input, Clean
Input, Recharge Input, Reservation Input, Exit Input, Water
Remain, Coffee Remain

Output Extracted Data

Process Description

olgq
= B V]

HE2

St Z2MA

CM2| CL|O|HE 2O} Control Interfaced| T™&

3.2.2.2.2 Process 2

Reference No.

2

Name Control Interface
Input Extracted Data
Output Brew, Clean, Display, Ring

Process Description

el Z2MA

Input Interface®i| A HZ I HO|HZ

r
o
nt
=)
L
2
0%
o
mjo

3.2.2.3 Data Dictionary

2ol g8

Data Name Description Format / Type

Brew Input 7o == B8 ¢€F Boolean Brew
Temperature 28 473 ¢ Boolean Temperature
Input

Concentration s Y U Int

Input ConcentrationButton
Clean Input H4 B3E Y Boolean Clean
Recharge Input | 57 ¥3d ¥ Boolean Recharge
Reservation Input | Of|2f HE 478 LA Boolean Reserve
Exit Input Sz Y g Boolean Exit

Water Remain SensorOf| A ZX|gt 22| & Int Water

Coffee Remain SensorOf| A Z K|t RAFQ| AL} AL | Int CoffeeBean

Boolean

CoffeePowder

T6 Team
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Boolean CoffeeUsed

Brew Controller?t 24310 Coffee Maker0f | Boolean Brew
Iges 3™ Boolean temperature

Int Concentration

Clean Controller?t =4{5t0f Cleaner®| %f¢l | Boolean Clean
= 34

Display Controller? 2438}0{ Screen?} S | String CurTime
=9 Char Status

Boolean Temperature
Int Concentration
String
CoffeeReserveTime
String
CleanReserveTime
Int Water

Int CoffeeBean
Boolean
CoffeePowder

Boolean CoffeeUsed

Ring Controller?t &45t0| SpeakerZt 22| | Boolean Ring

= =X
g &4
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3.2.3 DFD Level 2

3.23.1 DFD

Brew Butlon
Interface
11

Brew Input

Temerature
Button

Temperature Input
—
Interface

12

Concentration Input Concentration

Button
Interface
Compilation Status Data
13 Bupttnn Coffee Maker Brew

Button Data Interface

Interface
110 22

Clean Button
Interface

14

Clean Input
—»

Cleaner
Interface
23

Clean

Recharge
Button
Interface
15

Recharge Input

Main
Control
21

Reservation Input Screen
—_— Interface

24

Reservation Display
Bution
Interface

16

Exit Button
Interface
17

Speaker
Interface
25

Exit Input
—

Compilation
Sensor
Interface

Water Sensor
Interface
18

Water Remain Water Remain Data
—¥

Sensor Data

Coffee Sensor
Interface
19

Coffee Remain
—

3.2.3.2 Process Specification

3.2.3.2.1 Process 1.1

Reference No. 1.1

Name Brew Button Interface

Input Brew Input

Output Brew Button Data

Process Description | AF&XI7} IOl =& HES FEH YA HO|HE MHdt=
TZMA

2016 T6 Team 14
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3.2.3.2.2 Process 1.2

Reference No. 1.2

Name Temperature Button Interface

Input Temperature Input

Output Temperature Button Data

Process Description | AF&AH7t 2 E=2 2T HO[HE WHSe Z2 M

3.2.3.2.3 Process 1.3

Reference No. 1.3

Name Concentration Button Interface

Input Concentration Input

Output Concentration Button Data

Process Description | AH&A7F & HES FEW HO[HE TES= ZZMA

3.2.3.2.4 Process 1.4

Reference No. 14

Name Clean Button Interface

Input Clean Input

Output Clean Button Data

Process Description | AF2AI7} HA HES F20 T3 HO|HE MYst= =2
M A

3.2.3.2.5 Process 1.5

Reference No. 1.5

Name Recharge Button Interface

Input Recharge Input

Output Recharge Button Data

Process Description | AF&XI7F 5 HES F2M@ OHO|HE MESHE T2NHA

2016 T6 Team 15
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3.2.3.2.6 Process 1.6

Ver. 2.0

Reference No. 1.6

Name Reservation Button Interface
Input Reservation Input

Output Reservation Button Data

MEXZE Ofef HES +2H
Ml

Process Description

%IE1

o

HO|HE ot =2

3.2.3.2.7 Process 1.7

Reference No. 1.7

Name Exit Button Interface
Input Exit Input

Output Exit Button Data

Process Description | AtE&AH7 S8 HHES +2H

CME ZEStE TZ2M2A

3.2.3.2.8 Process 1.8

Reference No. 1.8

Name Water Sensor Interface
Input Water Remain

Output Water Remain Data

Process Description

cmel 29| && ZAIotY HOIHE TEdts TN

3.2.3.2.9 Process 1.9

Reference No. 1.9

Name Coffee Sensor Interface
Input Coffee Remain

Output Coffee Remain Data

Process Description

cMe| BFel &, HIU|7tR 2
C
=

£ gXI5to Ho|HE HEdt

o o
T
= 1

o

, 70 7tRol AL OfF

2M2
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3.2.3.2.10 Process 1.10

Reference No. 1.10
Name Compilation Button Interface
Input Brew Button Data, Temperature Button Data, Concentration

Button Data, Clean Button Data, Reservation Button Data,
Exit Button Data

Output Button Data

Process Description | ME8t2 Button HIO|EE2 =8, YA Main Control
of @AF= Z2N2

3.2.3.2.11 Process 1.11

Reference No. 1.11

Name Compilation Sensor Interface

Input Water Remain Data, Coffee Remain Data
Output Sensor Data

Process Description | A& 2= Sensor HIOIEHEE2 =&, EX50 Main Control
of @AF= Z2M2

3.2.3.2.12 Process 2.1

Reference No. 2.1

Name Main Control

Input Button Data, Sensor Data

Output Brew Command, Clean Command, Display Data, Ring
Command

Process Description | @XM El HIO|HE &0}, FHFHut HIO|HE ZHists ZEMA

3.2.3.2.13 Process 2.2

Reference No. 2.2

Name Coffee Maker Interface

Input Brew Command

Output Brew

Process Description | L] =& FHS NS ZE2AMA

2016 T6 Team 17
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3.2.3.2.14 Process 2.3

Ver. 2.0

Reference No.

2.3

Name Cleaner Interface
Input Clean Command
Output Clean

Process Description

3.2.3.2.15 Process 2.4

Reference No.

24

Name Screen Interface
Input Display Data
Output Display

Process Description

=8 J3 HolH

i

Meshs =

3.2.3.2.16 Process 2.5

Reference No.

2.5

Name Speaker Interface
Input Ring Command
Output Ring

Process Description

ofzl Y2 Moste T2 AMA

3.2.3.3 Data Dictionary

Button Data

Data Name Description Format / Type

Brew Input Ao =& FY Ud Boolean Brew

Brew Button Ao == YH oy Boolean Brew

Data

Temperature 28 473 ¢ Boolean Temperature
Input

Temperature == 2% HolH Boolean Temperature

Concentration

Input

(]
XL EKE

Int Concentration

Concentration

sk 273 HOolH

Int Concentration

T6 Team
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Button Data

Clean Input Ha FY 244 Boolean Clean
Clean Input Data | 84 ¥& O O|E Boolean Clean
Recharge Input | 74 33 Boolean Recharge
Recharge Input | &8 H& 00| H Boolean Recharge
Data

Reservation Input | O2f FE 47 4 Boolean Reserve
Reservation Input | Of|2f HE1} 47 OOl Boolean Reserve
Data

Exit Input S5 TY 4H Boolean Exit

Exit Input Data & F¥ ool Boolean Exit
Water Remain SensorOf| A ZX|gt 22| & Int Water

Water Remain ZXet 29 & HOH Int Water

Data

Coffee Remain

SensorOf| A{

ol g8

Int CoffeeBean
Boolean
CoffeePowder

Boolean CoffeeUsed

Coffee Remain
Data

Int CoffeeBean
Boolean
CoffeePowder

Boolean CoffeeUsed

Brew

Controller?t 243510 Coffee Makerd|

A+A
14

mjo
02

24
o

Boolean Brew
Boolean temperature

Int Concentration

Brew Command

CETEL

Boolean Brew
Boolean temperature

Int Concentration

Clean Controller?t 2310 Cleaner0] 2! | Boolean Clean
2 34
Clean Command | & HH Boolean Clean

o+ oo

Display

Controller?t &M38}0] Screen?t 2HES

£
=9

String CurTime

Char Status

Boolean Temperature
Int Concentration
String
CoffeeReserveTime

String

T6 Team
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CleanReserveTime
Int Water

Int CoffeeBean
Boolean
CoffeePowder

Boolean CoffeeUsed

Display Data

=50 2% HolHet 3Y

String CurTime
Char Status
Boolean Temperature
Int Concentration
String
CoffeeReserveTime
String
CleanReserveTime
Int Water

Int CoffeeBean
Boolean
CoffeePowder

Boolean CoffeeUsed

Ring

Controller?} 24510 Speaker?} 22|

= o<
g &4

Boolean Ring

Ring Command

a2 53 ¥

Boolean Ring

Status Data

CMe| THM X QI El

String CurTime
Char Status
Boolean Temperature
Int Concentration
String
CoffeeReserveTime
String
CleanReserveTime
Int Water

Int CoffeeBean
Boolean
CoffeePowder

Boolean CoffeeUsed

T6 Team
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3.24 DFD Level 3

3.24.1 DFD

Brew Command
Display Data

Erew Command
Dizplay Data

Standby

Brew Command
Display Data

Brew Command

Display Data
Button Data e L e
; Main 5
i Controller i
p 2141 e Trigger
K .f__ Thim T TN e e
Sensor Data 3 LT "9ge, Brew Command,
"';'n. N e oncentration\Display Data
AT b - i T ST
- \‘.‘ 2, H_ft?,.
"\‘9‘99, Tl

Display Data

Reservation
218

Status Data
Fecharge
219

Status Data

Status Data

Water

\
Speaker \ Trigger Ring Command

L »  Controller  he---oeo-ee shortage
.‘ P ; 211 Display Data
"
e
oo
T Bean Ring Command

Shortage

2112 Display Data

Used
Powder

2113 Ring Command

Dlsplay Data

¥
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3.2.4.2 Process Specification

3.2.4.2.1 Process 2.1.1

Ver. 2.0

Reference No.

2.1.1

Name Main Controller
Input Button Data, Sensor Data
Output Trigger, Status Data

Process Description

HOHE R0t BFS Z2Fdls ZE=N

3.2.4.2.2 Process 2.1.2

Reference No. 2.1.2

Name Standby

Input Enable, Display

Output Brew Command, Display Data

Process Description

L7l s Wel, 29 B2 Ul Z2h2

3.2.4.2.3 Process 2.1.3

Reference No. 213

Name Grind

Input Trigger

Output Brew Command, Display Data

Process Description

= YPS U2, £ IS Uels Z2M2

3.2.4.2.4 Process 2.1.4

Reference No. 2.14

Name Heat

Input Trigger

Output Brew Command, Display Data

Process Description

7te FES U2l 28 S Uals Z2MA

T6 Team
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3.2.4.2.5 Process 2.1.5

Ver. 2.0

Reference No. 2.1.5

Name Extraction

Input Trigger

Output Brew Command, Display Data

Process Description

=2 P2 U2ld, 28 YYS Uals Z2ML

3.2.4.2.6 Process 2.1.6

Reference No.

2.1.6

Name Concentration
Input Trigger
Output Brew Command, Display Data

Process Description

Sk HO|HE &St E8ots Z2M 2

3.2.4.2.7 Process 2.1.7

Reference No. 2.1.7

Name Clean

Input Trigger

Output Clean Command, Display Data

Process Description

¥4 PYS 2D, T 3IS Yels ZRAA

; B oo=

3.2.4.2.8 Process 2.1.8

Reference No.

2.1.8

Name Reservation
Input Trigger
Output Status Data

Process Description

ofef HIOIHE MEdts Z=MA

2016

T6 Team

23




2016
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3.2.4.2.9 Process 2.1.9

Reference No. 2.19

Name Recharge
Input Trigger
Output Status Data

Process Description

S HOIHE XMESe Z2MA

3.2.4.2.10 Process 2.1.10

Reference No.

2.1.10

Name Speaker Controller
Input Status Data
Output Trigger

Process Description

HO|HE &0t siE Z2MAE Triggerdts Z2AM A

3.2.4.2.11 Process 2.1.11

Reference No.

2.1.11

Name Water shortage
Input Trigger
Output Ring Command, Display Data

Process Description

=0| FESH FAg0 otHS =SYots Z2MA

3.2.4.2.12 Process 2.1.12

Reference No.

2.1.12

Name Bean Shortage
Input Trigger
Output Ring Command, Display Data

Process Description

AUzt 55t F0g1t 2tHE 8ol Z2MHA

T6 Team




2016

3.2.4.2.13 Process 2.1.13

Ver. 2.0

Reference No.

2.1.13

Name Used Powder
Input Trigger
Output Ring Command, Display Data
Process Description | 1| 7t22| nH|7t HR5IH Fug1 otHE EHol=s &
ZMNA
3.2.4.3 Data Dictionary
Data Name Description Format / Type

Brew Command

CETEL

Boolean Brew
Boolean temperature

Int Concentration

Clean Command

X

-

H

o

Boolean Clean

Display Data

E
2

o o
ERLY|

2o Ho/Eet Y

String CurTime
Char Status
Boolean Temperature
Int Concentration
String
CoffeeReserveTime
String
CleanReserveTime
Int Water

Int CoffeeBean
Boolean
CoffeePowder

Boolean CoffeeUsed

Ring Command

a2 53 3

Boolean Ring

Status Data

o
CMe| M X QI 2El

String CurTime

Char Status

Boolean Temperature
Int Concentration
String
CoffeeReserveTime

String

CleanReserveTime

T6 Team
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Int Water

Int CoffeeBean
Boolean
CoffeePowder

Boolean CoffeeUsed

3.24.4 State Transition Diagram

3.244.7 State Transition DiagramMain Controller 2.1.7)

Tick{{Clean==True||
Curtime==CleanReserveTime)&&

Tick{ConcenfrationButton!=0} water==500}

Disable "Standby’ Di_sablel'Standlby'

Trigger ‘Concentration’ Trigger'Clean )

Concentration==ConcentrationButton TempTime=CurTime
Tick{} Tick{TempTime+10==CurTime}
ConcentrationButton==0 Enable 'Standby’

Enable'Standby;

Concentration |< / N Standby M / >| Clean

Tick{Reserve==True}

Tick{Recharge==True}

/’J Disable 'Standby’

Trigger ‘Recharge’

Tick{{Brew==Ture||
CurTime==CoffeeReserveTime )&
CoffeePowder==True&&

* \Water-=concentration&&

Temperature==True}

Disable 'Standby’
Trigger 'Reservation’

Reservation

Tick{{Brew==True||
CurTime==CofieeResernveTime)&&
UsedPowder==False&&
CoffeePowder == False&é&
water==concentration&&
Bean==10}

Tick{}

Tick{}

Enable "Standby’ Enable Standby

Disable ‘Standby’
Trigger "Grind"
TempTime==CurTime

Disable "Standby’
Trigger Heat'
TempTime==CurTime

Tick{TempTime+5==Curime&&
Temperature==True}

Enable "Standby’
CoffeePowder="True’

Tick{TempTime-+5==Curtime&& Tick{TempTime+10==CurTime}

Temperature==Falze}

Trigger "Exiraction’

Trigger "Extraction’

) Tick{TempTime+10==CurTime}
Tick{(Brew==True||
CurTime==CoffeeReserveTime)&&
CoffeePowder==True&&
Temperature==False&&
Water==Concentration}

Enable "Standby’
CoffeelUsed==True
CoffeePowder==False

Disable "Standby’
Trigger 'Extraction’
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3.244.2 State Transition Diagram(Speaker Controller 2.1.70)

Text

Tick{Water==500}

Ring==False Tick{Cofeelsed==True}
Enable "Standby’

Tick{water=500}

Disable "“Standby’
Trigger ‘Used Powder
Ring==True

S Standby
Disable "Standby’

Trigger Water Shortage’ 4+
Ring==True

TickiCofeelUsed==False}

Ring==False
Enable "Standby”

Water Shortage Used Powder

h 4

Tick{Bean=10} Tick{Bean==10}
Bean Shortage [

Disable "Standby’ Enable ' Standby’
Trigger ‘Bean Shortage’ Ring==False
Ring==True

3.2.5 Overall DFD

Brew Bution
Interface
11

Brew input

Temerature
Button
intertace
12

Temperature input

Concentration input

Button Data

Brew Command
Clean Input

Brew Command

isplay Data
Dispiay Data
Brew Command
ST g £
g e

Display Data

@ Brew Command

Extraction \Display Data
Trigger 218

Reservation Input

Controlier
211

Trigger
Exit Input

o Brew Command,
. Temperature \Display Data
A By, T e 217
- . Clean
3 K 218 Jciean Command
™ Reservaton Dispiay Data
| 219
| ‘Status Data
. Recharge
2110
4 fatus Data
2111
v n
Status Data Display Data

Water Remain

Sensor Data

Coffee Remain

Speaker
Controller

e
S 3

Bean Ring Command
Shortage
2115
Used
Powder
2118 Ring Command
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