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1 Introduction

1.1 Purpose
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1.2 Scope
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1.3 Definitions, acronyms, and abbreviations

HW: Hardware

SW: Software

CM: Coffee Machine

CDS: Current Data Storage
DD: Display Data

BD: Beep Data

UCD: Updated Current Data

1.4 Reference

1.5 Overview

28 NE o ot 29
38 MF 7IS3A
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2 Overall Description

2.1 Product Perspective

SWE {U35t= 7Hatel Coffee Machine Al &
2.2 Product Functions (Statements of Purpose)
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2.3 User Characteristics
AEXHE ANEX MES & = ULCH
2.4

Constraints
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2.5 Assumptions and dependencies
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3 Structured Analysis

3.1 System Context Diagram

3.1.1 Basic System Context Diagram

3.1.2 EventList

m

Coffee

Machine

/
' \
e

Reference No. 0

Name Coffee Machine

Input Extract  Input,  Concentration  Input,
Temperature Input, Material Input, Clean
Input, Reservation Input, Cancel Input,
Remove Input, Terminate Input

Output Extraction, Display, Beep Command, UCD

Process Description
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3.1.3 The System Context Diagram
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3.2 Data Flow Diagram
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Reference No. 0

Name Coffee Machine

Input Extract Input, Concentration Input,
Temperature Input, Material Input, Clean
Input, Reservation Input, Cancel Input,
Remove Input, Terminate Input

Output Extraction, Display, Beep Command

Process Description

5’4EI FE 8k 2 =3, EF 34 0

,olef #Hx, bR MA, S HEO O

o WE 2R Al 282 WO Hgss 7
5 MuCL 2t IS MwE moj

LCDO| =3 JE7t A
= Y40 42 NMEI B
22ICt M27t S22 8

17} =

3.2.1.3 Data Dictionary

Input/Output Event | Description Format/Type
Extract Input 7Ll =& 9% 0o|H True/False
Concentration Input | & =& 2% 00| Int
Temperature Input | 25 =3 2% 00| True/False
Material Input M=E 2= 8HF 4oy Structure
Clean Input = ¥2 9H 4oy True/False
Reservation Input olef @& Moy Structure
Cancel Input ofleF F4& 2H Holg True/False
Remove Input 7I2 HMH 2% Ho|H True/False
Terminate Input & 8% 4ol True/False
Extraction I =& HolHy Structure
Command

Display Command | LCDO|| Display& Ci|O| & Structure
Beep Command 423 U4 HolH Int
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3.2.2.2 Process Specification

Reference No. 1

Name Receiver

Input Tick, Extract Input, Concentration Input,
Temperature Input, Material Input, Clean
Input, Reservation Input, Cancel Input,
Remove Input, Terminate Input

Output Overall Data

Process Description

2tZtO| Button 2R EH 202 O|O|HE
Calculator0| EELHC}

Reference No. 2

Name Calculator

Input Tick, Overall Data
Output Calculated Data

Process Description

Receiver2 2 E| 2H0t2 O|O|E 2t Current

Data Storage2 5 E 20t2 HO|HE A it
50 Calculated DataE Main ControllerOi|
HHCE
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Reference No.

3

Ver. 4.0

Name

Main Controller

Input

Tick, Calculated Data

Output

Beep Command, Display, Extraction

Process Description

Calculator25 Ef #0F2 Calculated Data
£ 7tX|2 Coffee machinel| &EiE ZAH
gt 2, Coffee machineg SZ&A|7]|1, LCD
otHO| Y Z Yol K= AUS FHA
7ICt

3.2.2.3 Data Dictionary

Input/ Output Event

Description

Format/Type

Current Data Storage

H2[2d £40] 2Rgt YE=S Main
Controller O|Af XM2|5td =Fot |0l E

A

File

Overall Data

Receiver Ol M X 2|E|0] Calculator 2
EUX|= HlolH

Converted Extract Data(Boolean)
Converted Concentration Data(Int)
Converted Temperature Data(Boolean)
Converted Material Data(Structure)
Converted Clean Data(Boolean)
Converted Reservation Data(Structure)
Converted Cancel Data(Boolean)
Converted Remove Data(Boolean)
Converted Terminate Data(Boolean)

Select(int): ME4Z2 2o+ G|O|H

Structure

Calculated Data

Main Controller Ol M X 2| &=
Calculator Of| | 2HOt2 A 4HEl Data

Structure
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Material(Structure): X§ 20f CHSF GO E

Temperature(Boolean) :

oAXf HOIX|, 2OX|E T
(True : =, False : 4)
Concentration(int) : X =&

Disposal(Boolean):®|7H7| 7} Z0t QU=
Xo &&

mode(int) : =¥ YPS ATSt= O
O|H
b_mode(int) : 4

o o
T

Reservation(Structure): O 2FA|ZH0| CHSH
ClolH

nE

Wait(Boolean): wait 2tEfS| S5 It

Time: A|ZHOf| 25+ G| O| E
Material Data Powder(Boolean): HL|7}F9| & T | Structure
Bean(int): L &9 &
Water(int): 22| &
M_mode(int): E&ots MRS JTFE
TS ol
Reservation Data Extract(Boolean): 714 ZF&0| | Structure
Of| of &FEf QIX|Off CHH G| O] E
Clean(Boolean): A7} Of| 2FAME] QI X| O
CHeh G|O|E
r_mode(int): Ofe| JZRE EESI=
B/
time(Structure): O]k A|ZtOf  CHSH
|0 E
TimeData Hour(int): A[Zte] AlOf CH$F GjO|H Structure
Minute(int): AlZt2| 20| CHE O O|E
Second(int): AlZFS| Z=0j CHSH OOl EH
Converted Extract | 7L & OF 40|H Boolean
Data
Converted =22 s 44 HolH Int
Concentration Data
Converted 25 473 ol Boolean
Temperature Data
Converted Material Mz 25 HolH Structure
Team3
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Data

Converted Clean H2 o HolHy Boolean
Data

Converted of|of ofF OOy Structure
Reservation Data

Converted Cancel F& ofF HolH Boolean
Data

Converted Remove | M7 OJ£ G|O|E Boolean
Data

Converted Terminate | & 0§ GH|O|H Boolean

Data

3.2.3 DFD Level 2

3.2.3.1 DFD
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3.2.3.2 Process Specification

Reference No.

1.1

Name Extract Interface
Input Extract Input
Output Converted Extract Data

Process Description

Extract Input2 2Ot Calculator®

Converted Extract DataS HHC}

Reference No.

1.2

Name Concentration Interface
Input Concentration Input
Output Converted Concentration Data

Process Description

Concentration Input2 20} Calculator®

Converted Concentration DataS =ML}

Reference No.

13

Name Temperature Interface
Input Temperature Input
Output Converted Temperature Data

Process Description

Temperature InputE 20} Calculator2

Converted Temperature DataE = 'HiCt

Reference No.

1.4

Name Material Interface
Input Material Input
Output Converted Material Data

Process Description

Material Input2 2O} Calculator2

Converted Material DataS = HC}

Team3
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Reference No.

1.5

Name Clean Interface
Input Clean Input
Output Converted Clean Data

Process Description

Clean Input2 2O} Calculator®

Converted Clean DataS E'WCH

Reference No.

1.6

Name Reservation Interface
Input Reservation Input
Output Converted Reservation Data

Process Description

Reservation Input2 20} Calculator®

Converted Reservation DataS &L}

Reference No.

1.7

Name Cancel Interface
Input Cancel Input
Output Converted Cancel Data

Process Description

Cancel Input2 20} Calculator2

Converted Cancel DataE EGHCE

Reference No.

1.8

Name Remove Interface
Input Remove Input
Output Converted Remove Data

Process Description

Remove Input= 2O} Calculator®

Converted Remove Datas =ML}

Reference No.

1.9

Name Terminate Interface
Input Terminate Input
Output Converted Terminate Data

Process Description

Terminate Input2 2O} Calculator2

Converted Terminate DataS H L}

Team3

Ver. 4.0

14



2016

Reference No.

3.1

Name Order Management System
Input Calculated Data, Tick
Output Extraction Data, Display Data,

Beep Data, UCD

Process Description

Tick, Calculated DataS #O} 2|3 =
Extraction Datag Coffee Interface2 EL{
1, Display DataE LCD Interface2 2L
11, Beep DataE Beep Interface2 EL{1,
UCDE CDSE EMiCH

Reference No.

3.2

Name Coffee Interface
Input Extraction Data
Output Extraction Command

Process Description

Extraction DataS 2O CoffeeE

Extraction CommandS E'HC}.

Reference No.

33

Name LCD Interface
Input Display Data
Output Display Command

Process Description

Display DataE 20 LCDE Display

Command € HEHCt

Reference No.

34

Name Beep Interface
Input Beep Data
Output Beep Command

Process Description

Beep DataE 2O} BeepE Beep

Command& EWHC}

Reference No.

35

Team3
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Name Update Data Interface
Input Updated Data
Output

Process Description | Updated DataE 2O} Current Data
StorageZ H'WMHC}.

3.2.3.3 Data Dictionary

Input/ Output Event | Description Format/Type

Extraction Data Order Management System Of| A{ Structure
XNelelof &&= 7Ol HolH

Display Data Order Management System Of| Af Structure
Xe|Zlof LCD Ofl Display & Ol O|E

Beep Data Order Management System Of A{ Int
Melklo] 22|A =l= 423 OolH

Updated Data Order Management System Of A{ Structure

Me|z|of Mz ALE SEf HolH

2016 Team3 16
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3.24 DFD Level 3

3.24.1 DFD

Insufficient
Bean
F J

i L’ 3.1.13

rigger

gge!

— -’
Temperature e - - ~

35

\
BeepH \ _-Trigger
Controller Tt ~a, Insufficient
3.1.12 7 Water
Calculated S~ /\ —
Data / State 1 ~
| Controller I Trigger \\
Tk e \ 3.1.1 y N Trigger\\
A “u
- F RN
LDJS\ Tr\”ig}r/ ~ - . -
Trigged | N Dlsp_osal
Terminate I I \ 3E)1(| ?1.:5
21,11 ; I RN ik
P | Trigger \
Triggarr
& \J
J.ET%E Reservation
= 3.1.8
3.2.4.2 Process Specification

Reference No. 3.1.1

Name State Controller

Input Calculated Data

Output Enable, Disable, Trigger

Process Description | CalculaterOfj Al 2t0t2 G|O|HE 7HX|1 &

By Yye FYuC

Reference No. 312

Name Beep Controller
Input Calculated Beep Data
Output Trigger

Process Description | State Controller0| Al TriggerE EUWFH

s 23S S2l= ¥ UEICh

2016 Team3
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Reference No. 313

Name Wait

Input Enable, Disable
Output Display, UCD

Process Description

Mode==0% f & &Cr Ao o
LCDO| FEE E35t:, Current Data
StorageO Updated Current DataS ZA4IA|
7iCt.

Reference No. 314

Name Extract

Input Trigger

Output Extraction, Display, UCD

Process Description

Mode==1% Of A =IC}

MLt kg0l Q3 22 222 A
7t2 {50 et Calculated Data T+
LHF Q| cTime B2 S S7HA7Z| 1, A
o Ml LCDO| FEE E33t1, Current
Data Storage®| Updated Current DataZS
ALAIZITE

Reference No.

3.15

Name Concentration
Input Trigger
Output Display, UCD

Process Description

Mode==2% W & &t o oy
LCDO| FEE =85t:, Current Data
StorageO| Updated Current DataE Z4IA|
71t

Team3
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Reference No. 3.1.6

Name Temperature
Input Trigger
Output Display, UCD

Process Description

Mode==3¢% W A &Cr Ao o
LCDO| FEE E35t:, Current Data
StorageO Updated Current DataS ZA4IA|
7iCt.

Reference No. 317

Name Material
Input Trigger
Output Display, UCD

Process Description

Mode==4% W <& &Gt ZHo Oy
LCDO| FHEE E=3td, Current Data
StorageOfl Updated Current DataE ZAIA|
7l

Reference No. 3.1.8

Name Clean

Input Trigger
Output Display, UCD

Process Description

Mode==5¢% 0f A& Erct Ao oAl
LCDO|l FEE £33, Current Data
StorageOfl Updated Current DataS Z2IA|
7IC},

Reference No.

3.1.9

Name Reservation
Input Trigger
Output Display, UCD

Process Description

Mode==6% f A& E=ICt ZHo o
LCDO| MEE &

!
Q_I-
o

Team3
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Reference No. 3.1.10

Name Cancel

Input Trigger

Output Display, UCD

Process Description | Mode==7% @ A% =ICt 7O KA
LCDO| YEE EHOICH

Reference No. 3.1.11

Name Remove

Input Trigger

Output Display, UCD

Process Description | Mode==8¢ [f A EZCt 7o oAl
LCDO| HEE Z=5td, Current Data

StorageOfl Updated Current DataE ZAIA|

ZILCt,
Reference No. 3.1.12
Name Terminate
Input Trigger
Output Display, UCD

Process Description

Mode==9% W & &t IOl
LCDOf| YEE =St

o &

Reference No.

3.1.13

Name Insufficient Bean
Input Trigger
Output Beep Command

Process Description

AT B njo] ¥eee 2Tt

Reference No.

3.1.14

Name Insufficient Water
Input Trigger
Output Beep Command

Process Description

=0 5% o] 23S ST

Team3
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Reference No. 3.1.15

Name Disposal Exist
Input Trigger

Output Beep Command

Process Description | HI| ZtEMIJHZ|)7} HOIAS Mo X

== =tk

3.2.4.3 Data Dictionary

Input/Output Event Description Format/Type
Calculated Beep Data | CalculaterOlAl Input22 =02 0l | Int

O|E{@} Current Data Storage2| G| 0|
HE Zd 4239 7Y 2
+FE Alttet HolE(b_mode)
Current Time Digital ClockOllA] '2t0t2 HX{| A[Zt | Double

3.24.4 State Transition Diagram ( State Controller )

r 7 .

Enable “Wait”

Tick[t_mode]
' / Trigger “Terminate”
Disable “Wait"

Calculated Beef Data
Terminate
: ke,

1/mode:[l

Remove

| P\

| s \¢ “ .

; %, Dag,

| Concentration Temperature m Clean Reservation Cancel
3 Tick[rTime==currentTime Tick[rTime==currentTime Tick]passTime==cTime]

| & r_mode == 1] & r_mode == 2] / mode = 0

| / Trigger “Extract” / Trigger “Clean”
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3.24.5 State Transition Diagram ( Beep Controller )

. <o
z‘\\a
NG
By Tick[Bmode == 2]
/ Disable “Wait" L
Trigger 71! )
“Insufficient Water”| Tick[Bmode==0]
/ Enable “Wait”

@%b}
|
nsufficient Insufficient Disposal
Beans Water exist
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3.2.4.6 Overall DFD

Extract Concentration Temperatur Material Clea Reservation Cancel Remove Terminate
Button Button e Butt Button Button Button Button Button Button

Extrac Cor i Temp e Material Clean Reservation Cancel Remove Terminate
t Input Input Input Input Input Input Input Input
Input

Tempera

ture Material Cancel Remove Terminate

Interface Interface Interface Interface
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7
\ A
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I
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ERRES ERRPY ERRE
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Extraction
Data

Update Data
Interface Interface
34 35

Interface
3.2
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