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Introduction

1.1

1.2

1.3

1.4

1.5

Purpose
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Definition, acronyms, and abbreviations

HW : Hardware

SW : Software

CM : Coffee Machine

Reference

Overview

2% N oo oHet 29

3 MF 7ls BA

Overall Description

2.1

2.2

Product Perspective
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Product functions(Statements of purpose)
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Structured Analysis
3.1 System Context Diagram

3.1.1 Basic System Context Diagram

User Input

Coffee

Machin

Sensar

3.1.2 Event List

e

Cofiee Maker

Cleaner

Ver. 1.0

Input/ Output Event | Descrip

tion

User Command

MEXE YE

L
rot

&

o

=
CM Data MM QXIS cme| HIOE

M3810] Coffee MakerOff Z S &

Of

Brew Control
Clean Control
Display Control

ler7} &
ler7} &
ler7} &

OF

P A
F Cleanerd] 22 &
t

O] Screen0f 2tHZ =9

3.1.3 The System Context Diagram

User Command
User Input

Sensor

CM Data
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3.2 Data Flow Diagram
3.2.1 DFD level 0

3.2.1.1 DFD

User Command Brew

User Input Coffee Maker

Coffes
Machine Cleane
0 Clean Aner
Se : Scree
nsor CM Data | Display reen
Tick
Clock
3.2.1.2 Process Specification
3.2.1.2.1 Process 0
Reference No. 0
Name Coffee Machine
Input User Command, CM Data
Output Brew, Clean, Display
Process Description | AF&Xt2] HF1}, CMQ| OIO|EE %0}, Coffee Maker,
Cleaner, Screen0f ZAHHS UWels ZE2MA

3.2.1.3 Data Dictionary

Data Name Description Format / Type
User Command | AFEAZ Y=t HH String command
CM Data CM2| h|O|H String curTime

String status
String coffeeReserve

String cleanerReserve

String concentration

2016 T6 Team 8
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Boolean temperature
Int water

Int bean

Char powder

Char cleanPowder

Brew Ao ==0| % Ho/HYt B String command
String concentration
Boolean temperature

Clean Ha HY String command

Display 2320 =3% Ho|Het Y String curTime

String status

String concentration
String temperature
String coffeeReserve
String cleanerReserve
Int water

Int bean

Char powder

Char cleanPowder

3.2.2 DFD Level 1

3.22.1 DFD

User Command

Input

Interface Command & CM Data

Ci Data

Tick

2016 T6 Team

Brew

Control

Interface
2

Display

iTick
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3.2.2.2 Process Specification

3.2.2.2.1 Process 1

Reference No.

1

Name Input Interface
Input User Command, CM Data
Output Command & CM Data

Process Description

AbEAtel Ed, cMmel H|OlHE

Interface®]| &= TENA

2ot /5t Control

3.2.2.2.2 Process 2

Reference No.

2

Name Control Interface
Input Command & CM Data
Output Brew, Clean, Display

Process Description

-4

o
mjo

Input Interface®i|A{ HHI} HO|HE H
T BN

ua
nx
=)
it
2
0%

3.2.2.3 Data Dictionary

Data Name Description Format / Type

User Command | Ab&X}7t st B String command

Brew Ao F==0| Za%h Ho|Ht B String command
String concentration
Boolean temperature

Clean Ha HH String command

Display A32l0| Z3E HojHt HHY String curTime

String status

String concentration
String temperature
String coffeeReserve
String cleanerReserve
Int water

Int bean

Char powder

Char cleanPowder

2016
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CM Data

CMe| 0| E

String curTime

String status

String coffeeReserve

String cleanerReserve
String concentration

Boolean temperature
Int water

Int bean

Char powder

Char cleanPowder

Command &
CM Data

AFEXRtel FEa cme| GO

String command
String curTime

String status

String coffeeReserve
String cleanerReserve
String concentration
Boolean temperature
Int water

Int bean

Char powder

Char cleanPowder

T6 Team
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3.2.3 DFD Level 2

3.23.1 DFD

User Command
Interface
11

User Command

Cofiee
Sensor
Interface
12

CM Data

Water
Sensor
Interface
13

CM Data

Command Data

Coffee Data

Water Stock

Main
Control
21

3.2.3.2 Process Specification

3.2.3.2.1 Process 1.1

Reference No.

1.1

Name User Command Interface
Input User Command
Output Command Data

Process Description

AHEAtel FEE Bor ME

3.2.3.2.2 Process 1.2

Reference No. 1.2

Name Coffee Sensor Interface
Input CM Data

Output Coffee Data

Process Description

CM DataOf| Al 7ot 7

2016
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3.2.3.2.3 Process 1.3
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Reference No. 13

Name Water Sensor Interface
Input CM Data

Output Water Stock

Process Description

CM DataO M =2 MEES = Fot0 TEDS

3.2.3.2.4 Process 2.1

Reference No. 2.1

Name Main Control

Input Command Data, Coffee Data, Water Stock
Output Brew Data, Clean Command, Display Data

Process Description

Mgwe By oolES

=X %A /oo ™S

3.2.3.2.5 Process 2.2

Reference No.

2.2

Name Coffee Maker Interface
Input Brew Data
Output Brew

Process Description

HEL2 HOHE EUZ F=FES U

3.2.3.2.6 Process 2.3

Reference No.

2.3

Name Cleaner Interface

Input Clean Command

Output Clean

Process Description | ZE#2 HHES EUZE & HHE UEl= Z2ML

T6 Team

13




2016

3.2.3.2.7 Process 2.4
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Reference No.

24

Name Screen Interface
Input Display Data
Output Display

Process Description

Y2 Display DataE E35t= Z2AMA

3.2.3.3 Data Dictionary

Data Name

Description

Format / Type

User Command

N HCEEEE

String command

Brew

AHuzEof 2R Ho/He Y

String command
String concentration

Boolean temperature

Clean

String command

Display

2o =Y HolHer FY

String curTime

String status

String concentration
String temperature
String coffeeReserve
String cleanerReserve
Int water

Int bean

Char powder

Char cleanPowder

CM Data

CM2| H|O|H

String curTime

String status

String coffeeReserve

String cleanerReserve
String concentration

Boolean temperature
Int water

Int bean

Char powder

Char cleanPowder

Command Data

AHEAtel FE HOlH

String command

Coffee Data

o 2 Hlo|E

Int bean

T6 Team
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Char powder

Char cleanPowder

Water Stock =9| N&E HOolH Int water

o
Brew Data 7L =% 23 0ol H String concentration

Boolean temperature

ozt

Clean Command String command

ot

2|k
¥ | oF
I | ol

of 2R3 HolH String curTime

String status

Display Data

String coffeeReserve

String cleanerReserve
String concentration

Boolean temperature
Int water

Int bean

Char powder

Char cleanPowder

2016 T6 Team 15



3.2.4 DFD Level 3

3.241 DFD
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Coffee Maker
Manager
212

Trigger Brew Data

Status Data

Status Data
Command Data " Trigger Cleaner Clean Command
- ) Manager
213
i Status Data
; Command L Trigger Screen Display Data
Coffee Data —_—» Distributor Ir ——————————— Manager
\ 211 ! 214
. £
e PPEA
. Recharge Display Data
Water Stock . ) Manager
s, Trigger 215
Status Data
Reservation Data Beservation
Manager
Trigger 212

Status Data

Feservation Data

3.2.4.2 Process Specification

3.2.4.2.1 Process 2.1.1

Reference No.

2.1.1

Command Distributor

2016

Name
Input Command Data, Coffee Data, Water Stock, Status Data,
Reservation Data
Output Trigger
Process Description | T2 0| mat 2 Z=2h20 FHE TEot=
ZEMA
T6 Team 16
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3.2.4.2.2 Process 2.1.2
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Reference No.

2.1.2

Name Coffee Maker Manager
Input Trigger
Output Brew Data, Status Data

Process Description

7ol =& S @Ol

=
ts RS =I5t Me[dts Z2M A

—

3.2.4.2.3 Process 2.1.3

Reference No.

2.13

Name Cleaner Manager
Input Trigger
Output Clean Command, Status Data
Process Description | & HHEZ &0l 7ts RE =I5t XNE|st= ZE2A|
A
3.2.4.2.4 Process 2.1.4
Reference No. 2.14
Name Screen Manager
Input Trigger
Output Display Data
Process Description | 3&0| = 2AHS FHS= ZEMAL
3.2.4.2.5 Process 2.1.5
Reference No. 2.15
Name Recharge Manager
Input Trigger
Output Coffee Data, Water stock
Process Description | 3T YEZ 20t H2|ots ZTEMA
T6 Team 17
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3.2.4.2.6 Process 2.1.6

Reference No.

2.1.6

Name Recharge Manager
Input Trigger
Output Status Data, Reservation Data

Process Description

oM S HOF HI|ste TZEMA

3.2.4.3 Data Dictionary

Data Name

Description Format / Type

Command Data

ArEXtel B H|Oo|H String command

Coffee Data

7{m| 22 ool Int bean
Char powder

Char cleanPowder

Water Stock

=0 MEE HolH Int water

Brew Data

o
7O =& 23 0 o|H String concentration

Boolean temperature

Clean Command

String command

Display Data

B

5o a3t HolH String curTime
String status

String coffeeReserve
String cleanerReserve
String concentration
Boolean temperature
Int water

Int bean

Char powder

Char cleanPowder

Reservation Data

Aot Hmel o<t HolH String coffeeReserve

String cleanerReserve

Status Data

CMe| R &FEH String Status

2016
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3.24.4 State Transition Diagram

3.244.7 State Transition Diagram (Command Distributor 2.1.1)

Cofiee Maker

Manger Clean Manager

Tick{Command =="Cofee’
||Curtime == coffeereserve
&&5tatus =="Ready?}

Tick{Command =="Clean’
[|Curtime == cleanerresernve
&&5tatus =="Ready’}

Trigger 'Cofiee Maker Manager' Trigger ‘Clean Manager

Tick[Command =="cleaningreserve’
[[Command =="Coffeereserve’
&&5Status == "Ready’}

Trigger ‘Reservation Manage Tick

Trigger "Screen Manager

Reservation

Tick{Command ==
Manager

‘water 'bean’ 'powder
&&Status =='Ready}

Screen Manager

Trigger ‘Recharge Manager

hd

Fecharge Manager

2016 T6 Team 19



3.2.5 DFD Level 4
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Brew Data

Cofiee Data

Make Coffee
2122

Water Stock

Status Data

3.2.5.1 DFD
P
Cofiee Data - T e s
) .’ Check Make Coflee 7
Trigger ------------ :-- 2134 j
Water Stock I e e e
Tl _.-=" Disable
Le==77TTTTe~. Enable
- g
{" I‘1".
; Check |
Trigger H .
___9? __________ el Clean i
[ 2131 H
. / Disable
/‘ ST
Water Stock
Trigger

Water Stock

I' .
Trigger i Recharge \Trigger
———————————— 1 Controller Foommeomees
B 2151 K
. r
Coffee Data / ™.,
‘\

Trigger

Clean Command

Water Stock

Status Data

Water Stock

Add water

2152

Coffee Data

Add Coffee bean

2153

Coffee Data

Add Coffee Powder

2154

2016
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Water Stock

Cleaning
reservation
2162

-
#

Water Stock \
i =" T ., \(.a -

Feservation Data

Trigger / Check L
------------------- i Reservation II

| 2161

-

. . Water Stock

Cofiee Making

reservation Coffee Data
2163

Feservation Data

3.2.5.2 Process Specification

3.2.5.2.1 Process 2.1.2.1

Reference No. 2.1.2.1

Name Check Make Coffee

Input Coffee Data, Trigger, Water Stock
Output Enable, Disable

St ZRAA

Process Description | I F& 7ts OFE =Qlot1 Make Coffeed| BHS H

3.2.5.2.2 Process 2.1.2.2

Reference No. 2.1.2.2

Name Make Coffee

Input Enable, Disable

Output Brew Data, Coffee Data, Water Stock

St Z2MA

Process Description | L] F& HO|EE HM&stn A% THEo| HO|EHE =3

2016 T6 Team
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Reference No. 2.1.3.1

Name Check Clean

Input Trigger, Water Stock
Output Enable, Disable

Process Description

Ha 75 0|22 #0I8D Cleand| BYS HIsl= mz

Ml A

3.2.5.2.4 Process 2.1.3.2

Reference No. 2.1.3.2

Name Clean

Input Enable, Disable

Output Clean Command, Water Stock, Status Data

Process Description

Yo Y= TEotn A8et HE HOHE =

ZMA

o= &

3.2.5.2.5 Process 2.1.4.1

Reference No.

2.1.4.1

Name Display Control
Input CM Data, Trigger, Status Data
Output Trigger, Enable, Disable

Process Description

CMe| ClO|Eet ¢Ef 2|1 AMEAte] BES ROt st

oS E5=

| Of &

3.2.5.2.6 Process 2.1.4.2

Reference No.

2.14.2

Name Shortage Menu
Input Trigger
Output Shortage Display Data

Process Description

M=ot 252 0 otHS 80t Z2H~

T6 Team
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3.2.5.2.7 Process 2.1.5.1

Reference No. 2.1.5.1

Name Recharge Controller

Input Water Stock, Coffee Data, Trigger
Output Trigger

Process Description

MEAS] S FEE BOF ME & oLl &

Sote ZRMA

3.2.5.2.8 Process 2.1.5.2

Reference No. 2152
Name Add Water
Input Trigger
Output Water Stock

Process Description

SHote FYL ©

=
=2 M= ZZ2MA

3.25.29 Process 2.153

Reference No. 2153

Name Add Coffee Bean

Input Trigger

Output Coffee Data

Process Description | AF2AI7} 7O 9155 SHsIs HHS LHsIH
HO AFE TSt Z2M2

3.2.5.2.10 Process 2.1.54

Reference No. 2154

Name Add Coffee Powder
Input Trigger

Output Coffee Data

T6 Team
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Process Description

AHEXZE AL 7R E EXSs EY2 YHSIH AL fF
£ S/SE ZZ2MA

3.2.5.2.11 Process 2.1.6.1

Reference No.

2.1.6.1

Name Check Reservation
Input Water Stock, Trigger, Coffee Data
Output Trigger

Process Description

3.2.5.2.12 Process 2.1.6.2

Reference No.

2.1.6.2

Name Cleaning Reservation
Input Trigger
Output Water Stock, Status Data, Reservation Data

Process Description

a2 oo AMZE Mot HO|EE =¥ol=s Z2HA

3.2.5.2.13 Process 2.1.6.3

Reference No.

2.1.63

Name Coffee Making Reservation
Input Trigger
Output Water Stock, Status Data, Reservation Data, Coffee Data

Process Description

Ao =& ofef AlZtE MFsta,

HOIHE ZFols Z2MA

3.2.5.3 Data Dictionary

Data Name

Description

Format / Type

Command Data

AHEAtel FE HOIH

String command

Coffee Data

7|0 £H3 G|o|Ef

Int bean

Char powder

T6 Team

24




2016

Ver. 1.0

Char cleanPowder

Water Stock

=2 M HolH

Int water

Brew Data

o
Hn £z B Ho|E

— =

String concentration

Boolean temperature

Clean Command | M4 3 String command
Display Data otH =30 Zash HolH String curTime

String status

String coffeeReserve

String cleanerReserve
String concentration

Boolean temperature
Int water

Int bean

Char powder

Char cleanPowder

Reservation Data

Haoh 7mol oot Ho|E

String coffeeReserve

String cleanerReserve

Status Data

CM2| AR SEl

String Status

3.2.5.4 State Transition Diagram (Check Make Coffee 2.1.2.7)

I

Ready
F Y
Tick{{bean==10||Powder = ") Tick{Return=="17%
&&Water Stock==concentration}
Disable ‘Make Coffee’

Enable 'Make Coffee’

h 4

Make Cofiee

T6 Team 25
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3.2.5.5 State Transition Diagram (Check Clean 2.1.3.1)

[

Ready

Tick{Water Stock==500}

Enable " Clean’

Tick{Return=="17}

Disable '"Clean’

Clean

3.2.5.6 State Transition Diagram (

Recharge Controller 2.1.5.1)

Feady
Tick{Command ="water Tick{Command = "powder’
&&water=1000} E&powder =="K7
Trigger® Add water' Trigger " Add Coflee Powder
Tick{Command ="bean’
&&bean=100}
Trigger® Add Coffee bean’
Add water Add Coffee Powder

¥

Add Coffee bean

T6

Team

Ver. 1.0
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3.2.5.7 State Transition Diagram (Check Reservation 2.1.6.1)

TickiCommand=="cleaningreserve’

E&water==500}

Trigger 'Cleaning reservation

Cleaning
reservation

3.2.6 Overall DFD

User
Command

User Input Interface

)

Coffee
CM Data Sensor

Sensor

Interface

Water
Sensor

CM Data Interface

2016

User Command

Ready

TickiCommand == "Cofieereserve’
bean==10&8water=Concentration}

Trigger 'Coffee Making reservation’

Cofiee Making
reservation

Check

: Brew Data
% Make Coflee

Cofiee Maker
Interface

Make Cofiee

-7-3’"-—

Recharge
Controller

Command Data

Add water

/ Slatus Data

Coflee Data - Coffee Data

Coffee Data —h’ Command Cofies Dats
Distributor

J Reswatmn Data Water Stock

Water Stock

A e offee Making
; % _.-~T\ Reservation
i Check Reservation 1~

Cofiee Maker
Interface

Cleaner

Display
Data

Screen
Manager

Screen
Interface

Display
Screen
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