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3. Structured Analysis

3.1 System Context Diagram
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3.1.1 Basic System Context Diagram

3.1.2 Event list

Ingredient ga

Coffee

Coffee
Machine

System

Input/output Event

Description

Power Button

Power on/off @& HE

Clean Button

Coffee Machine A 28 HE

Extract Button

o_l_
Coffee T& 28 HE

Reserve Button

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

Concentration Button

Coffee 5= =H HEGBEHA Toggle)

Temperature Button

Coffee 2= =H HEQREHA Toggle)

Water

Water 2™ HE

Bean

Bean &F HE

Coffee Powder

Coffee Powder

Extract Coffee & YE2 ®ME
Print Coffee Machine &Ef =&
Beep 4108 &9
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3.1.3 The System Context Diagram

Power Button
Clean Button
Extract Button
Reserve Button
Concentration Button
Temperature Button

Extract

Coffee
Machine
System

Ingredient e

Bean
Coffee Powder

3.2 Data Flow Diagram
3.2.1 DFD Level 0

3.2.1.1 DFD

Power Button

Coffee

I Power Button
~._Input

Clean Button . CIEM;M
.'Nr_\put .

s
Extract Button Sc..C %ﬂ\ \

,.\_,\I_nput \
Reserve Butta-i"\-\_\
Reserve Button sesgitM —

e

™.
I
o O\
—— Tl Coffee
Concentrate Button — .
Concentrate Input - Machine
Button Control

Temperature Button

Coffee Powdsr
Bean Button Button Input

7
Coffee Powder Pl Digital Clock
Button
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3.2.1.2 Process Specification
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Reference No.

0

Name Coffee Machine Control
Input Power Button
Clean Button
Extract Button
Reserve Button
Concentration Button
Temperature Button
Water Button
Bean Button
Coffee Powder Button
Output Coffee, View, Sound, Cleaner, Shut Down
Description Power ButtonOj|A| £t0t2 GIO|HE TS on/off

OtCt Clean ButtonOjA 2HOR2 H|O|E{E Coffee
Machineg HA$IC} Extract ButtonOjAl BHOFR [
O|HZ CoffeeE FETICt. Reserve ButtonOfA 2
O2 OHO|EZ Coffee?t Cleans O 2L}
Concentration ButtonOfA| 202 HO|HE =kE&
ZHBHCt Temperature ButtonOfA] 0L GO[H 2
25 ZTHETICH Water ButtonOflA{ BHOR2 [ O| E
2 29| &2 XZHTICL Bean ButtonOi|A{ 2ot o
OlHZ AHmlel &S =ZHTCL Coffee Powder
ButtonO|Af ZOL2 HIO|HZE HIO|ZIE ¥ =H
oLt
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Input/output Event Description Format/Type
Power Input Power on/off 2% C|O|E True / False
Clean Input Cleaner on / off 8% G|O|H True / False
Extract Input Coffee =& 28 H|O|H True / False
Reserve Input Coffee / Clean Reservation 8% C|O|E| | Integer
Concentration Input Coffee & Z=H 0|O|H True / False
Temperature Input Coffee 2= X=X HO|H True / False
Water Input Water =& 0|O|H True / False
Bean Input Bean =& L|O|H True / False
Coffee Powder Input Coffee Powder =X [f| 0| True / False

Display 33O £33 G|o|g Char *message
Make Coffee MZ=0f o3t d& HO|H Structure
Beep Beep 22 3= OIOIH Integer
Shut Down Power on / off O|0O|H True / False
Cleaner Cleaner on / off H|O|E True / False
3.2.2 DFD Level 1
3.2.2.1 DFD
Reserve
\\\iner Button Data
\\ Input —t_
\Qean EM{on
\\I\nput . ‘
. N

™.
- Extract Button
“nput N
. AN

~_ .
Reserve Button-
~__Input h

Concentrate Button —— c
Input Receiver

Temperature Butten . — 1
I_qp_utr-——-""""

/l

///
/// /
Bean Buttn}:r/
Inpy/ S
e S
Coffee Powge’r
Button Input

Water Button~ yd
Input”

Button Data

_Ingredient Data
~ 77—, Ingredient Quantity

Button Input

Button Data
Data T

Coffee
Main
Control

T
Ingredient Data.
Data

Tick
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Reference No.

1

Name

Receiver

Input

Power Input

Clean Input

Extract Input
Reserve Input
Concentration Input
Temperature Input
Water Input

Bean Input

Coffee Powder Input

Output

Button Data

Ingredient Quantity Data

Description

Power, Clean,

H o,

Extract,

Reserve, Concentration,

Temperature Input S2FH g2 HO|HE Button
Data2 EWC} Water, Bean, Coffee Powder Inputs
=5H 22 HO|HE Ingredient Quantity DataZ

Reference No.

2

Name

Coffee Main Control

Input

Button Data
Ingredient Quantity Data

Reserve Data

Output

Coffee, View, Sound, Cleaner, Shut Down, Reserve Data

Description

Button DataOllA] 22 C|O|E{E Reserve Data, Coffee,
View, Sound, Cleaner, Shut Down2 2 H I}

Ingredient Quantity DataO{|A]

Sound2 2 EUiCH

22 GH|O|E{E Coffee,
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3.2.2.3 Data Dictionary
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Input/output Event Description

Format/Type

Button Input Data

ReceiverOf| A 2FO}2 Button Data M & /

Ingredient Quantity Data

ReceiverOfA{ 2HOI2 Ingredient Quantity | /

Data M%&
Reserve Data Reserve Button Input=2| Datag M /
3.2.3 DFD Level 2
3.2.3.1 DFD
Power Button Input :3:::;
Interface A
1.1 ~.
"~ Power Button
Clean Button Input Q= T Input
N Button -
Interface SN S
1.2 — Clean Buﬂoh\
T Input e
Extract T g
Extract Button Input Button Extract Button
i Interface —__Input
ik T Button Button Data
Reserve Button B Manager — Butt;n Input
ata
Reserve put 1.10
Reserve Button Input Bution [y
j Interface Concentrate Button
14 Input ~
.,—/"’/ 7 -
‘Congent- 'T/// ture Buth rd
" Temperature Buttan-
Concentrate Button Input rate o -
P Button g |ﬂp5t/’
Interface 7
15 7
Temp-
Temperature Button Input erature Ingre- . I
‘Btut:fon d?ent Ingredient Data . Ingredient Quantity
. ?.sace Water Button Sl Manager Data
Input e
Water Button Input Al " sy
P N Button (e Bean Button 7 /
i Interface Input_— .
17 e /,,/

// P
" Coffee Pong;/
" But'ton/lmiut

Bean
Button

Bean Button Input

v

e

Interface
18

Coffee Powder Button Input

DFD 2
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Reserve
Data

Button Input

Data —._Button Data

Ingredient Data—"
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Ingredient Quantity
Data

3.2.3.2 Process Specification
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Geiiizz Extract N
Make Command Intezr;ace "
Grind Command.—~ :
s
o
- i Print
7 B2 Interface
_View Command. 23
g o -
~ Sound Command Sound Beep
B — Interface
2.4
—
leaner Command
. I Cleaner C|ean
~ Interface
2.5
Stop Comma
Stop

Reference No.

1.1

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

Process Description

o

Power Button Input2 2HOFAl Button Manager
0 Power Button Datag® &ML}

Reference No.

1.2

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

Process Description

Clean Button Input2 2t0tA Button Manager
O Clean Button DataE & 'HC}
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Reference No.

13

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

Process Description

Extract Button InputE OtA{ Button Manager
Ol Extract Button Data® E'HiC}

Reference No.

1.4

Name Reserve Button Interface
Input Reserve Button Input
Output Reserve Button Data

Process Description

Reserve  Button InputE BfOtAl  Button

Manager®l| Reserve Button DataE = HiCt

Reference No.

1.5

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

Process Description

Concentration Button InputE 2OtA{ Button
Manager0fl Concentration Button DataE H2'H
C}.

Reference No.

1.6

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

Process Description

Temperature Button InputZ 2HOtAl  Button

ManagerOf| Temperature Button DataE =ML},
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Reference No.

1.7

Name Water Button Interface
Input Water Button Input
Output Water Button Data

Process Description

Water Button Input2 R'OtAM  Ingredient
Manager0Of| Water Button DataS & 'HC}.

Reference No.

1.8

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

Process Description

Bean Button Input2 2tOtAl  Ingredient
Manager0f| Bean Button DataE EC}.

Reference No.

1.9

Name Coffee Powder Button Interface
Input Coffee Powder Button Input
Output Coffee Powder Button Data

Process Description

Coffee  Powder Button Input®  EOfA]
Ingredient Manager0f| Coffee Powder Button
Datag E'HC}

Reference No.

1.10

Name

Button Manager

Input

Power Input

Clean Input

Extract Input
Reserve Input
Concentration Input

Temperature Input

Output

Button Data

Process Description

Power Input, Clean Input, Extract Input, Reserve
Input, Concentration Input, Temperature Input
S 9HOA Button Input DataOf| Bean DataS £
‘T,
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Reference No. 1.11
Name Ingredient Manager
Input Water Input

Bean Input

Coffee Powder Input
Output Ingredient Data

Process Description

Water Input, Bean Input, Coffee Powder Input2
BFOFA| Ingredient Quantity DataOfl Ingredient
DataS £ L}

Reference No. 2.1

Name Main Control

Input Button Data
Ingredient Data
Reserve Data
Tick

Output Reserve Data

Make Command
Grind Command
View Command
Sound Command
Cleaner Command

Stop Command

Process Description

50ms OFCt TickS 2+OF Reserve DataliQ| ZH(Y
AlZt2 50msTHE E0|1 THO{A|ZtO] 00|3tE
HOo{X|H, o¢E V|52 At

Button Data®t Ingredient DataE HOtA FT

[
L

8t = Coffee Interface, View Interface, Sound
Interface, Cleaner Interface, ShutdownOf Make,

View, Sound, Cleaner, Stop CommandE EHC}.

Reference No.

2.2

Name Coffee Interface
Input Make Command

Grind Command
Output Extract

Process Description

Main Control25.H Make Command/Grind

CommandE 20} ExtractS A Sl strt.
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Reference No.

2.3

Name View Interface
Input View Command
Output Print

Process Description

Main Control22E View CommandgS 20} PrintE

B}

Reference No.

24

Name Sound Interface
Input Sound Command
Output Beep

Process Description

Main Control25E Sound Command2 2O Beep

= =gttt

Reference No.

2.5

Name Cleaner Interface
Input Cleaner Command
Output Clean

Process Description

Main Control25E Cleaner Command= Ot Clean

Reference No. 2.6

Name Shutdown
Input Stop Command
Output Stop

Process Description

Main Control28E Stop CommandS 20} Stop2

DI}
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3.2.4 DFD Level 3

3.24.1 DFD

Button Input
Data

Ingredient Quantity
Data

Ver.

Reserve
Data

Make Command
Grind Command

Make
Coffee
Controller
2.14

Coffee
Machine
Controller g§

211 - Trigger
o Clean Cleaner Command
- Machine -
e 215
“-Trigger

View Command
Sound Command

LCD &
Sound
Controller
216

Shutdown
Controller
2.1.2

Trigger

Stop Command

3.2.4.2 Process Specification

1.0

Reference No. 2.1.1
Name Coffee Controller
Input Button Data
Ingredient Data
Output Trigger, Enable/Disable
Description Input DataS 2Ol 2t ProcessE= AH&0f A A™A|ZICH

Reference No.

2.1.2

Name Shutdown Controller

Input Button Input Data

Output Trigger

Description Button Input DataE 2O} Shutdown ZE2AMAE HEBICE

T6 Team
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Reference No. 2.13

Name Wait

Input Reserve Data/Enable/Disable

Output Reserve Data

Description Coffee Machine2| Ci7|E ¢l SEHZ Reserve DatagE =QI%H

Ct.

Reference No.

2.14

Name Make Coffee Controller
Input Trigger
Output Make Command
Grind Command
Description Coffee Machine Controller22E CH7|5LA| HEHS HEE

Of ML}

Reference No.

2.15

Name Clean Machine

Input Trigger

Output Clean Command

Description Coffee Machine Controller22H 7|5 YA HHS T

Of o5 ALY,

Reference No. 2.1.6
Name LCD & Sound Controller
Input Trigger
Output View Command
Sound Command
Description Coffee Machine Controller2 2 Ef HEZ TEEor HEsiCE

Reference No. 21.7

Name Shutdown

Input Trigger

Output Stop Command

Description Shutdown Controller258E Trigger2 ZMAE®O0L Coffee

Machinege S =9t}

T6 Team 18
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3.2.4.3 State Transition Diagram(Coffee Machine Controller)

Tick
/ Reserve Data.Time -= 50

Tick [(Reserve Data.Mode == “Clean”
&8& Reserve Data.Time <= 0)
|| Button Data.Clean Button]

/ Disable “Wait",
Trigger Clean Machine

Tick [(Reserve Data.Mode =="Make"”
\ && Reserve Data.Time <= 0)

|| (Button Data.Clean Button &&
\ Button Data.Extract Button)]

/ Disable “Wait",
\\Trigger Make Coffee Controller
/ Tick Tick (Concentrate, Temperate)
b / Enable “Wait”

Make Coffee

Controller

3.2.5 DFD Level 4

3.2.5.1 DFD

Make Command

Trigger .-
- Mzke
............... Trigger Caffee
Cantroller
2.1.4.1

" Trigger

Grind Command

Print View Command

. - Message
Trigger .~ 2162
D& ¥
................... Sound
Controller
2.1.6.1
T Tick

" Trigger

Warning
Sound
2.1.6.3

Sound Command
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3.2.5.2 Process Specification

Reference No.

2.1.4.1

Name Make Coffee Controller

Input Trigger

Output Trigger

Description Input DataE 2Ot Zt Process== &0 A AAMA|IZICE

Reference No.

2.14.2

Name Make Coffee

Input Trigger

Output Make Command

Description Make Coffee Controller2%Ef TriggerE 2t0} Make CoffeeE

Agsict

Reference No. 2.143

Name Grind Bean

Input Trigger

Output Grind Command

Description Make Coffee Controller2%H TriggerE 20t Grind Bean2

Agsict

Reference No. 2.1.6.1

Name LCD & Sound Controller

Input Trigger

Output Trigger

Description Input DataZ 2O} Zt ProcessES AM2t0f A A& A|ZICH

Reference No.

2.1.6.2

Name Print Message

Input Trigger

Output View Command

Description LCD & Sound Controller22E Triggerg& O} Print

MessageS A AlotCt,

T6 Team
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Reference No. 2.1.6.3

Name Waring Sound

Input Trigger

Output Sound Command

Description LCD & Sound Controller2% & Trigger& ZO0F Print Warning
SoundE AL

3.2.5.3 State Transition Diagram(Make Coffee Controller)

Make Coffee

Controller BN

\.\Tick [Ingredient Data.Coffee Powder<10

/. /S \, :
Tick [Ingredient Data.Coffee Powder>=10] \ " && Ingredient Data.Bean>10]
N / Trigger Grind Bean

/ Trigger Make Coffee 4
/ / Tlck \
/ =S

Tick [Ingredient. Data
Coffee Powder\w] \

Make Coffee Grind Bean

Tick [Ingredient Data.Coffee Powder>=10]
/ Trigger Make Coffee
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3.2.6 Overall DFD
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