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Introduction

1.1 Purpose

2 2Mes 2016 & A=Cietmo| AZEQ0|SE 72 Lol AE5IHE HFICL HE
M= coffee machine 2 AZEQIO 2 FHE 7H49l A|AHBo =2 FHS=  AO|CH

1.2 Scope

Coffee machine 2 AFE XS] @HFO| 2} machine 2| AEHE HATH T HLIE FEHSIC
=

2016SE =¢2 Sl ZIMsHH & ZEMEE coffee machine 2 7t A[AHEIS

S o £3UZ VSO ATL YLk BE AAHS sw BOE FHVLL HW 7}
2 SW2ES BHE0| Y HW B R

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
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2 Overall Description

2.1 Product Perspective
SW E J'Y3t= 7H4 Q| Coffee Machine A|AE
2.2 Product Functions (Statements of Purpose)
Coffee machine 2 7{I| F%0| 7ts5ICt
Coffee machine 2| AL &£ =70| 2t 27t & =  ULCH

Coffee machine 2| HI| &2 ArEXtQ| 7|30 wat ME g 4= QICt Coffee machine 2 0|2F0|

7tSdtLt

Coffee machine 2 AHL|7}F7} Si2 B2 RIFE AS2E 24

ot

70

o

TF oot

i

Coffee machine 2 =1 HI| 2| 22 X|EHOE ALEXO|A Y2 FC)

Coffee machine 2| 21t L& AMEXt0|| of8l S =ICt. Coffee machine & machine o] LIEE

Y2 g+ A,

2.3 User Characteristics

ArEXtE AMEX H =z T UL

o
mjo

2.4 Constraints

oY Mol 2ast 42 o2l 220 mt oS5 250 MY SHCh (CHAYSEWWT 1?22 txt)
2.5 Assumptions and dependencies

Haot AWZIR MAHe CHECH

Mz &8 Al dFer HOIRE XY SEO|CL

Pot FEEE Ao 727 EA ElLf - 3= AL =2 ?Id) 0l
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3 Structured Analysis

2016

3.1

System Context Diagram

3.1.1 Basic System Context Diagram

3.1.2 EventList

Coffee
Machine

/

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

ﬂul 2= 55, 20 2™ BHE Ha O

, OSF Fax, 7R HH, ZE HEO| O

6_* HE 2 Al 288 2ot siFdE= 7
A
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3.1.3 The System Context Diagram

jon
Eé“:\cr::gnd Coffee
o
Display
Button Input Coffee Command
Button Machine £e8
Beep

C
W
Beep

Tick

Digital
Clock

t
1
1
1
1
1
1

3.2 Data Flow Diagram

3.2.1 DFD Level 0

3.21.1 DFD

CDS

Extract Button

Concentration
Button

Coffee

Temperature
Button

Material Button

Clean Button

Reservation Button

Machine

Cancel Input
Cancel Button O

pemove \nput
Remove Button ut
Tem\'\f‘ate e
Terminate Button

CDS
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3.2.1.2 Process Specification
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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

AL F&, 55, 2 =F 25, Ha, 0

of, oler #Fx, 7tFE MA, S8 HEO

o HE 28 Al 2¥S 2ot dgEE 7
A

=
|22 AlSH =l
S o=

52 MuCL 2t 7|52 MuwE mo
LCD O 3 HE7h BMED, AL =F,

& Al ZEE0

g% 27t 25
gact Mot BEY 4L T HE A

3.2.1.3 Data Dictionary

Input/Output Event | Description Format/Type
Extract Input 74l == 2¥F HO|H True/False
Concentration Input | & =& 2% 0| 0|H Int
Temperature Input | 2= 2H 2F 0|0|H True/False
Material Input M=E 25 88 HolH Structure
Clean Input = 84 8% HolH True/False
Reservation Input olek 28 Ho|H Structure
Cancel Input of|oF F2 2K ©|Oo|E True/False
Remove Input 72 H7 23 Ho|H True/False
Terminate Input = 28 0ol True/False
Extraction 74| = 0o|H Structure
Command
Display Command | LCD Of Display € Ci|O| & Structure
Beep Command 423 24 HolHy Int

Team3 8
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3.2.2 DFD Level 1

3.22.1 DFD

c
Button Onc@”l‘rat-
/On
/”Dur
:
em,
Button /JGfa(Ur
9//7/3“,
iy —
Receiver Data
—

Cancel Input
Re!

Terminate Button

CDS

Calculated

Data

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 | Zt2{2| Button S 25 E 202 G|O|HE

Calculator Off £ HC}.

Reference No. 2

Name Calculator

Input Tick, Overall Data
Output Calculated Data

Process Description | Receiver 22 F 2H0t2 Cf|O|E{Q} Current
Data Storage 25 E 'Z0t2 HIO|HE A4t
5ty Calculated Data £  Main
Controller Off 2 HC},

2016 Team3 9
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Reference No.

3

Ver. 5.0

Name

Main Controller

Input

Tick, Calculated Data

Output

Beep Command, Display Command,
Extraction Command

Process Description

Calculator 22 20t2 Calculated Data
£ 7}X| 2 Coffee machine 2| MENE AN
b &, Coffee machine & SZtA|7| 1, LCD
Toj|l SHE 2ol H= StHE SHA|

t.

ot o

A

3.2.2.3 Data Dictionary

Input/ Output Event

Description

Format/Type

Current Data Storage

HIZEY 540 2R2% YESS Main

Controller A X2|5}0f FZt H|O|E
A

File

Overall Data

Receiver 0| Al X 2| &[0 Calculator 2
HLU{X|= 0| E

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): ME#-2 ¢t O] E

Structure

Calculated Data

Main Controller 0| M X 2| &=
Calculator Of| Al 2FOF2 A A=l Data

Structure

Team3
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Material(Structure): X{=0f CH+ C|O|E

Temperature(Boolean) :

Sixf HeIX|, 2K E THE
(True : <, False : &)
Concentration(int) : X &

Disposal(Boolean): |74 7| 7} Ot U&=

X0 g2
mode(int) : 82 YYS ZHtE o
Ji=

b_mode(int) : A2 82| ZF2
=X Ciot 77 ©HE
Reservation(Structure): O
OOl &

|2FA|ZtOf CHot
Wait(Boolean): wait &Ejo| S 2 Tt
Time: A[ZHO]| 2+5F GO E

Material Data Powder(Boolean): HI|7t&2| F5F EYH | Structure
Bean(int): HI| AF2| &

Water(int): 22| &

M_mode(int): E&55t= =22 TFE
EHHSHE HolH

Reservation Data Extract(Boolean): 71 FZ0| | Structure
Ol 2F&FEH QIX| Off CHot T O
Clean(Boolean): H2A7} Of 2FAER Q1 X[ Off
Ciot o of E

r_mode(int): 0o FFE HEot=

Ci| O &
time(Structure):  Of|2F  A|ZHO  CH®H
Ci| O &
TimeData Hour(int): A|Z+2[ A[Of T C|O[H Structure

Minute(int): A|Zt2] 20f CHt H|O|H
Second(int): A|Zt2| 0] CHSH GO EH

Converted Extract | 74O ==& ojE 0|0 Boolean
Data

Converted 9 s A 0O|H Int
Concentration Data

Converted =22 43 HolHy Boolean
Temperature Data

Converted Material M= 2% 0o|H Structure

2016 Team3 11
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Data

ozt
k>
2
qr

Converted Clean CIolH Boolean
Data
Converted ol
Reservation Data
Converted Cancel F2 o2 GolHy Boolean
Data
Converted Remove | M7 O{& Lj|O|H Boolean
Data

ok o2 0ol Structure

Ob¥
Hu
2
qr

Converted Terminate HolH Boolean

Data

3.2.3 DFD Level 2

3.23.1 DFD

Extract Input
Exract Button [ —
Concentration
Concentration [liusts
Button
Temperature
Temperature Input Temperature Com Ja
Button Interface 1.3 i
% ota
Matesial Material Input Material Cor atorial Dag Overall
Button od Interface 14 B s Data

Extraction
Command
= Coffee

\(\\o\
<
xz%\»
Display
 Datd Command
e N cmnmi RIS
Calculated Management
Data System 8
31 3500,
4 Beep
Command
7 Interface =20 Beep
5 7 34

Update

2 . o e Receiver _
p— i ot Comverted Clean Data 36
Reservation Reservation Input Reservation g
Button Interface 16
i Cancel Input Cons
Cancel Button e
Remove Remove Input = o
Button >
Terminate Terminate Input Terminate o
Button Interface 18

Data
Interface
35
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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 Input & 20t Calculator =
Converted Extract Data & E'HC}.

Reference No.

1.2

Name Concentration Interface
Input Concentration Input
Output Converted Concentration Data

Process Description

Concentration Input & 20} Calculator 2

Converted Concentration Data & & HC}

Reference No.

13

Name Temperature Interface
Input Temperature Input
Output Converted Temperature Data

Process Description

Temperature Input & 20} Calculator 2
Converted Temperature Data & &ML}

Reference No.

1.4

Name Material Interface
Input Material Input
Output Converted Material Data

Process Description

Material Input & 2O} Calculator 2
Converted Material Data & & HHC}.

Team3
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Reference No.

1.5

Name Clean Interface
Input Clean Input
Output Converted Clean Data

Process Description

Clean Input 2 2O} Calculator 2
Converted Clean Data & EHC}

Reference No.

1.6

Name Reservation Interface
Input Reservation Input
Output Converted Reservation Data

Process Description

Reservation Input & 2O} Calculator 2

Converted Reservation Data £ EHC}.

Reference No.

1.7

Name Cancel Interface
Input Cancel Input
Output Converted Cancel Data

Process Description

Cancel Input & 20} Calculator 2
Converted Cancel Data & 2L},

Reference No.

1.8

Name Remove Interface
Input Remove Input
Output Converted Remove Data

Process Description

Remove Input 2 2O} Calculator 2
Converted Remove Data & 2L}

Reference No.

1.9

Name Terminate Interface
Input Terminate Input
Output Converted Terminate Data

Process Description

Terminate Input 2 20} Calculator 2
Converted Terminate Data & EHHC}.

Team3
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Reference No. 1.10

Name Receiver

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

Output Overall Data

Process Description

Converted Extract Data, Converted
Concentration Data, Converted
Temperature Data, Converted Material
Data, Converted Clean Data, Converted
Reservation Data, Converted Cancel Data,
Converted Remove Data, Converted
Terminate Data & 20} F 250 Overall

Data £ Calculator 0Of] 2 HC}.

Reference No.

3.1

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

Beep Data, UCD

Process Description

ot

Tick, Calculated Data & Ot 22|
Extraction Data £ Coffee Interface =
YL 11, Display Data & LCD Interface 2
YL 11, Beep Data E Beep Interface £
HLj1, UCD E CDS 2 HEUWiCt

Reference No.

3.2

Name Coffee Interface
Input Extraction Data
Output Extraction Command

Process Description

Extraction Data £ 20} Coffee 2

Extraction Command & E'HC}

Team3

Ver. 5.0
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Reference No.

33

Name LCD Interface
Input Display Data
Output Display Command

Process Description

Display Data & 20t LCD 2 Display

Command & EWHC|

Reference No.

34

Name Beep Interface

Input Beep Data

Output Beep Command

Process Description | Beep Data & 2O} Beep 2 Beep
Command & EWHC}

Reference No. 35

Name Update Data Interface
Input Updated Data
Output

Process Description

Updated Data & 2O} Current Data
Storage 2 = HCH

3.2.3.3 Data Dictionary

ME|z|of M2 HHE e TolE

Input/ Output Event | Description Format/Type

Extraction Data Order Management System Of| A Structure
NMe|=lof F=E|= Ol HolH

Display Data Order Management System Of| A Structure
Xe|Z|of LCD Of Display & Cf|O|E

Beep Data Order Management System Of A{ Int
NMel=lof 221 =l= B82S oY

Updated Data Order Management System Of| A{ Structure

2016

Team3
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3.24 DFD Level 3

3.24.1 DFD

Insufficient BD, DD
Concentration , . Bean _—
3.14 ) e 3.1.13
Trigger.
7
- .
N
Beep | _Trigger
Controller TTe--l Insufficient
3.1.12 ,I Water BD. DD,
- P 3.1.14
Calculated / \ -
Data State N
—= . | controller Trigger N
Tick e A 3.1.1 I ~~ Trigger* «,
DD, Tri /\ \\
UD\ rlggir ~ — :
Trigged [ EiTe et BD, DD
Terminate ! 1 Exist .
311 d ] 3.1.15
! ]
| 4
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 | Calculater 0| A{ BtOF2 C|O|EH{ & 7tX|1 A
e Y2 B,

Reference No. 312

Name Beep Controller
Input Calculated Beep Data
Output Trigger

Process Description | State Controller 0| Al Trigger &
EEle BESS 22l BES W

2016 Team3 17



Reference No. 313

Name Wait

Input Enable, Disable
Output Display, UCD

Process Description

Mode==-1 ¢ O &l ot 7o ol
LCD o EE2E =351, Current Data
Storage Of Updated Current Data &
ALAl ZIT

Reference No. 314

Name Extract

Input Trigger

Output Extraction, Display, UCD

Process Description

Mode==1 & [ &% EICt

22t 7tE0o| East 42 2Zet IO

7t& {20 et Data Storage F2

AZb =M 22 B7tAIZ|, 7 O Ml

LCD of FEE &I, Current Data
=

Storage O Updated Current Data £
ALA|ZICE

Reference No.

3.15

Name Concentration
Input Trigger
Output Display, UCD

Process Description

Mode==2¢ [ & &ICh o ol
LCD o EEE &35, Current Data
Storage O Updated Current Data &
AN 2t

Team3

Ver. 5.0
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Reference No. 3.1.6

Name Temperature

Input Trigger

Output Display, UCD

Process Description | Mode==3 & f A3 EIC} ZHo oA
LCD o EE2E =351, Current Data

Storage Of
AAA| ZICE

Updated Current Data =

=

Reference No. 317

Name Material

Input Trigger

Output Display, UCD

Process Description | Mode==4 & Of A EIC} ZHo A
LCD of HEE =231, Current Data
Storage Of Updated Current Data =S
ANl ZICE

Reference No. 318

Name Clean

Input Trigger

Output Display, UCD

Process Description | Mode==5¢% f &% EC} IO HA
LCD O EEE =351, Current Data
Storage O Updated Current Data &
LAl ZicE

Reference No. 319

Name Reservation

Input Trigger

Output Display, UCD

Process Description | Mode==6 ¢ Of A2 EIC} ZHo A

LCD of §=2& Z&etct

Team3

Ver. 5.0
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Reference No. 3.1.10

Name Cancel

Input Trigger

Output Display, UCD

Process Description | Mode==7 & mf A& ElC} O oAl
LCD Off §EE =Hotct.

Reference No. 3.1.11

Name Remove

Input Trigger

Output Display, UCD

Process Description o oAl

Mode==8 & [ &g =IC}
==

o
LCD Of MEE Z=H3t1, Current Data

Storage Of Updated Current Data &
A ZIT,

Reference No. 3.1.12

Name Terminate

Input Trigger

Output Display, UCD

Process Description | Mode==9 ¢ O &% EICh I K
LCD O 25 St

Reference No. 3.1.13

Name Insufficient Bean

Input Trigger

Output Beep Command

Process Description | b_mode == 1 & [If AMEICt LCD O
HEE =85t dE3S STLL

Reference No.

3.1.14

Name Insufficient Water
Input Trigger
Output Beep Command

Team3
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Process Description

Reference No. 3.1.15

Name Disposal Exist

Input Trigger

Output Beep Command

Process Description | b mode == 3 & [ &AM =IC} LCD O
Y25 =901, 255 S

3.24.3 Data Dictionary

Ver. 5.0

Input/Output Event

Description

Format/Type

Calculated Beep Data

O|E{ @} Current Data Storage 2| G| 0|
HE s dEZ9 ZFt 28

77 Adtet Ho[E (b_mode)

Calculater | Al Input 22 E0{2 || Int

3.24.4 State Transition Diagram ( State Controller)

ThcH{ Tick| e reartionTima

== gurrantti

Be ol =5

§ TRGGE ™ Extract”
mode = 0

Emable “Wait”

Tick[mode == 9]
o Trigges "Tanmwanabe™

Disable "Wait

Cakculated Bewp Dola

TickjrasorvationTima Ticcuirrev{Tim =
- LT T
By i
# TREERF “Clean”

mody =0

Team3
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3.2.4.5 State Transition Diagram ( Beep Controller)

Tick[Bmode == 2]
/ Disable “Wait”

Trigger
6 “Insufficient Water”| Tick[Bmode==0]
£ pes / Enable “Wait”
e

Beans Water

Team3
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3.24.6 Overall DFD

Concentration
Button

Temperatur

Reservation Cancel Remove Terminate
e Button Button Button Button Button
Clean Reservation Cancel Remove Terminate
Input Input Input Input Input
Material
Interface

Remove
Interface
18

Receiver
1.10

Overall Data

CDS

Calculated
Data
, P , P EREN
\ \
I Beep 1 Calculated BeepData State
\ Controller

Controller |

Material
Insufficient n3.14 316
Water
3.1.14

Remove
3.1.10
Display
Data

LCD Update Data
Interface Interface Interface Interface
3.2 33 34 Bi5
Beep
Command
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