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1 Introduction

1.1 Purpose

2 EME 2016 W IS WO AZEY ST JHE Zolo MEINE HHICH HE
It & coffee machine 2 2ZEQI02 FME J7H4Q| A|AROZ F55I= ZAO|LC}

1.2 Scope

2016SE =22 ol THstH & ZEMELE coffee machines 7t A|ABIS
coffee machine2 XHAQ| MENE E2|5t0] AFEXIOA LeiFD, AMEXZEH FY W

—

BICE BE A|2”E2 Ssw gtez RHTiCh Hwt E

ro mo

= 2
SWEES THS0| JHAo] HWE F&sict

1.3 Definitions, acronyms, and abbreviations

HW: Hardware

SW: Software

CM: Coffee Machine

CDS: Current Data Structure
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

SWZ JH&tstE 7H49| Coffee Machine A|AH

2.2 Product Functions (Statements of Purpose)

Coffee machine2 7{I]

Z0| 7ts3ict.

Coffee machinel| HL| F&2 =AY et 27l & = UL
Coffee machineQ| HI| F=ZE2 AME2Xto| 7|z 0 mat ME & +
7+ ShEt

QILC} Coffee machine& 0 2+0|
Coffee machine2 FHI|7}27}

ot

741l

i
o

==
=

HEE

r

Coffee machine2 21 HI|o| XS X|

Moz AMEXIOA Z{FELCt
Coffee machinel| 1t L= AFEXH0| Qs S E
Ha g 5+ Lt

C}. Coffee machine2 machinel| LIEE

2.3 User Characteristics
AEXHE ANEX MES & = ULCH
2.4

Constraints

Cygwin2| commandZ CHA|EICt,

£ ygwino| 3 ZESo2 ChK|SCh

HIFIYY SH0| Eas YRSS NYUg S m2 sk
oY Mol Hast 4% ol =0 Lt Ol 2E5H0 ME THL (C:HWWSEWWT TWW?72.txt)
2.5 Assumptions and dependencies
Haot AuIE HA= CH2CH
W2 £ Al gEot Amrtes SYHY  SXo|ck
ALt ot FEEH O 7HR7F @A E - 2 O FE2 I8 0lE
BFEA| H|AsHOF Bhe.
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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

Ao Fg, s&, 2= =2, BEF 2, O

of, olef Fx, 7tFE MA, & HEO O

s wgsch 2 s
LCOOI £ Y=o BN, AL 3,
2 y20 3 MEJ £58 Al F280)
SCh MBI H2Y F2 £ HE A

AL FEE2, F2 HOlH= ot 4

g2 S &7|=teltt

—
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3.1.3 The System Context Diagram

jon
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Button Input Coffee Command
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3.2 Data Flow Diagram

Concentration
Button

Material Button

Re

Remove Button

Terminate Button

2016
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Temperature
Button

Clean Button
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Cancel Button

act Button

3.2.1 DFD Level 0

3.2.1.1 DFD
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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, UCD

Process Description

5’4EI 2 s 25 2™ HE HA 0
, ook F A, VR MA, BE HEO Of
2 2oF siYxl= 7|
s2 ¥t 7 7|%% Al mjopct
LCDO| =3 FE7I A
2 820 4% MMEit 7
=CCh W27t T2Y 4% & HE Al
Aot L1, F2 HO|Hs oY 2F
Hg Sl =7|=tELCH

0 JH
mot
>
ox
HL
dlo
o

3.2.1.3 Data Dictionary

Input/Output Event | Description Format/Type
Extract Input 74| =& 2H ol True/False
Concentration Input | 8= =& 2% HO0|H True/False
Temperature Input | 2 =3 2% 00| True/False
Material Input Mz 25 83 0o|H True/False
Clean Input = 82 2% HolH True/False
Reservation Input olef @4 Moy True/False
Cancel Input olek FA 2K Ho|E True/False
Remove Input 712 HMAH 2% Ho|H True/False
Terminate Input & 8% 4ol True/False
Extraction 714l == oy Structure
Command

Display Command | LCDO|| & =& G|O|H Int

Beep Command 423 24 HolH True/False
Updated Current Mz d4aE 7o Ml HolH File

Data
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3.2.2 DFD Level 1

3.22.1 DFD

CDS

Sty
: Linp,
Button Current
Data

Con,
C
entra,,on "
Put
Temperature
Pyt

Waterial jnpy¢ Overall
\ Receiver DaL’

Calculated
Reservation Input
e
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 | ZfZf2| Button 25 E 20t2 HO|HE
Calculator0ff &L}

Reference No. 2

Name Calculator

Input Tick, Overall Data
Output Calculated Data

Process Description | Receiver2 % E 2H0t2 L|O|E{2}t Current

Data Storage2 5 E 20t2 HO|HE A&t
610§ Calculated DataE Main ControllerO]
HHCE
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Reference No. 3 Ver 1.0
Name Main Controller
Input Tick, Calculated Data
Output Beep Command, Display, Updated Current
Data, Extraction
Process Description | Calculator25 FH 0}2 Calculated Data
£ 7tX|2 Coffee machinel| &EiE A
ot 2, Current Data StorageZ Updated
Current Data € E W1, Coffee machine2
SETAIZ|1, LCD 2tHOf| ST %ol =
otHE SHA|ZICL
3.2.2.3 Data Dictionary
Input/ Output Event | Description Format/Type
Current Data Storage | H|2|Z4d £40| Zast 2SS Main | File
Controller O|Af XM2|5t0{ F=3t HO|H
MNEA
Extracted  Current | Calculator Ol Al X 2|st=0| Structure
Data Q30 Current Data Storage Ofl Af
F&=E HolH
currentBean(int) : X HOIQ&= AFE
currentWater(int) : X HOIQ= =&
currentPowder(int) :  SX HOle
LR THE
currentTemperature(Boolean) :
oiX| dQIX|, 29X E £
(True : 2, False : H)
currentConcentration(int) : X 5%
currentDlsposaI(BooIean W74 7|7} ot
Updated Current | Main Controller O|A X 2|k[0 Current | Structure
Data Data Storage 0Of 4412 O O|H
currentBean(int) : X HOIQ&= AFE
currentWater(int) : ®Xf HotU= =&
currentPowder(int) : S1X| =HOtA=
72T
currentTemperature(Boolean) :
oAz delx|, 2IXE T
(True : 2, False : d)
Team3 10
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currentConcentration(int) : $Xf ST

currentDisposal(Boolean): ®7H7|7t &0t

AR B2

Overall Data

Receiver O|A X2|Z[0{ Calculator £
HL{X|E= Ho|H

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

Converted Terminate Data(Boolean)

Structure

Calculated Data

Main Controller Ol Al X 2| &&=
Calculator Of| A| 2HOt=2 A 4HEl Data

AT ot SR
T ot 2

I oroles

currentBean(int) :
currentWater(int) :
currentPowder(int) :
7R
currentTemperature(Boolean) :
oiX| dQIX|, 2QX|E £
(True : 2, False : H)

S s
WIH7|7} <of

currentConcentration(int) :
currentDisposal(Boolean):

L

Structure

Converted Extract
Data

7O =& & HlolH

Boolean

Converted

Concentration Data

=22 5= 23 HoIH

Int

Converted

Temperature Data

=k 273 HolH

Boolean

Converted Material
Data

Mz 23 HOIH

Structure

Converted Clean
Data

g2 OF HOIH

Boolean

Converted

Reservation Data

o 0j% Hlo|gf

Boolean
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Converted Cancel Fa ofF HolH Boolean
Data
Converted Remove | K74 O{& G|O|H Boolean
Data
Converted Terminate | 3% OJ5 OOl Boolean
Data

3.2.3 DFD Level 2

3.2.3.1 DFD

Extract Input B o Bdtracti
—_ e, o xtraction
(et (e Interface 1.1 Jeerye o Extracted Coffee Command
— S, Curent CDS e JRCIMEES  (Coffee
Concentration Input Concentration Ecn,ﬁn Data 32
Button Interface 1.2 %9 Co, -
ce ¢
Temperature Lratig,, @
Temperature Input Temperature Onverse, " 9
Button Interface 1.3 Tempe, -
Llre LD Display
a
) Command
Material Material Input Material Converted Materia) p, Interface —b
Button Interface 1.4 \\Jd_’ 33
—, Calculated _ Management
Data System

Clean Input Clean Converted Clean Data
Clean Button [ g -
Interface 1.5

8]

.4 Reservation Data .
Reservation [y Reservation Converted 2 — Beep Becp d
Button Interface 1.6 " [ieiers Lomman Beep
RN 34
Cancel Button [
Interface 1.7

Remove Remove Input Remove o
_
Button Interface 1.8

Terminate
Button Interface 1.9

S

[T Terminate Input
Terminate Input

3.2.3.2 Process Specification

Reference No. 1.1

Name Extract Interface

Input Extract Input

Output Converted Extract Data

Process Description | Extract Input& 20} Calculator2
Converted Extract DataE =ML}

Reference No. 1.2

Name Concentration Interface

Input Concentration Input

Output Converted Concentration Data

Process Description | Concentration Input2 2O} Calculator2
Converted Concentration DatagS =ML},
2016 Team3 12




Reference No.

13

Name Temperature Interface
Input Temperature Input
Output Converted Temperature Data

Process Description

Temperature Input2 20t Calculator=

Converted Temperature DataE = 'HiCt

Reference No.

14

Name Material Interface
Input Material Input
Output Converted Material Data

Process Description

Material Input2 2O} Calculator®
Converted Material Data& =ML}

Reference No.

1.5

Name Clean Interface
Input Clean Input
Output Converted Clean Data

Process Description

Clean Input2 'ZOt Calculator2

Converted Clean DataS L}

Reference No.

1.6

Name Reservation Interface
Input Reservation Input
Output Converted Reservation Data

Process Description

Reservation Input2 20} Calculator2

Converted Reservation DataE L}

Reference No.

1.7

Name Cancel Interface
Input Cancel Input
Output Converted Cancel Data

Process Description

Cancel Input2 O} Calculator®

Converted Cancel DataE HGHCE
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Reference No.

1.8

Name Remove Interface
Input Remove Input
Output Converted Remove Data

Process Description

Remove InputS 'ZO} Calculator®

Converted Remove Datags =MLl

Reference No.

1.9

Name Terminate Interface
Input Terminate Input
Output Converted Terminate Data

Process Description

o

Terminate Input2 20} Calculator®

Converted Terminate DataS &L}

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 2O} 2|3 =
Extraction Datag Coffee Interface2 EL{
1, Display DataE LCD Interface2 EL{
11, Beep DataE Beep Interface2 EL{1,
UCDE CDSZ =it

Reference No.

3.2

Name Coffee Interface
Input Extraction Data
Output Extraction Command

Process Description

Extraction DataS 20 CoffeeZ

Extraction CommandS HEGHCL

Team3
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Reference No.

33

Name LCD Interface
Input Display Data
Output Display Command

Process Description

Display DataE %Of LCDE Display
Command €& EHC}

Reference No.

34

Name Beep Interface
Input Beep Data
Output Beep Command

Process Description

Beep DataE 20} BeepE Beep

CommandE HEWHCt

3.2.3.3 Data Dictionary

M=o 2/ =He Z23 H0lH

Input/ Output Event | Description Format/Type

Extraction Data Order Management System Of A{ Structure
Ne|klof &&= 7 Ho|H

Display Data Order Management System Of A{ Structure
X2|k[0f LCD Of Display & CiO|EH

Beep Data Order Management System Of A{ Int

Team3
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3.24 DFD Level 3

3.24.1 DFD
N\
uch ucb
D Insufficient
DD Bean
DD UCD s EARE]
ucb Trigge’r 4
— ’
T”QQIBr Temperature / - - ~
A 315 “\
\ Trigger / Beep

Tr\gaer \ Tri
‘ ' i - -_gger
) T Controller - s Tzt
_——— .’ T‘:\gge - “ AN\ 3112, Water
~ N - ,\'\'(‘-,t' ~ 7 EARE]
Calculated - T
Coied 1" gy Y, .
Controller ] Trigger ~ ~
Tick__ 3.1.1 - ~a Material Trigger »
- / 316 DD, 99 ~
\ s ~ ucD
uc) Trlgaer/ - . ~ N \
Disposal
T r’ 1 Trigged P
ngge | \\ A Exist
1 Tugger’! DD, =S
1 uco
. Tnggell
v

Remove

31 F{eservatlon
DD,
DD,
/| \

ucoD

3.2.4.2 Process Specification

Reference No. 3.1.1

Name State Controller

Input Calculated Data
Output Enable, Disable, Trigger

Process Description | CalculaterOfjA] BfOt2 G|O|HE 7K1 A

e YY2 BV

Reference No. 312

Name Beep Controller
Input Trigger

Output Trigger

Process Description | State ControllerO|A| Trigger& EUWFH
ele BEEE 22l YES Wach

=a=

Team3
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Reference No. 313

Name Wait

Input Enable, Disable
Output Display, UCD

Process Description

Mode==0% j A &Cr Ao o
LCDOl FEE E35t:, Current Data
StorageO Updated Current DataS A 4IA|
7iCt.

Reference No. 314

Name Extract

Input Trigger

Output Extraction, Display, UCD

Process Description

Mode==1¢% W &% &t 7o oA
LCDO| FEE =85t:, Current Data
StorageOfl Updated Current DataE ZAIA|
7l

Reference No.

3.15

Name Concentration
Input Trigger
Output Display, UCD

Process Description

Mode==2% 0f A& Erct Ao oAl
LCDO| FEE E35tL, Current Data
StorageOfl Updated Current DataS Z2IA|
ZIct

Reference No. 316

Name Temperature
Input Trigger
Output Display, UCD

Process Description

Mode==3% f &% &Ch o oy
LCDO| FEE =35t:, Current Data
StorageOl Updated Current DataS Z42IA|
Zick

Team3

Ver. 1.0
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Reference No. 317

Name Material
Input Trigger
Output Display, UCD

Process Description

Mode==4% O A &Cr Ao oy
LCDOl FEE E35t:, Current Data
StorageO Updated Current DataS A 4IA|
7iCt.

Reference No. 318

Name Clean

Input Trigger
Output Display, UCD

Process Description

Mode==5¢% W A& &t 7o oA
LCDO| FEE =85t:, Current Data
StorageOfl Updated Current DataE ZAIA|
7l

Reference No.

3.1.9

Name Reservation
Input Trigger
Output Display

Process Description

Mode==6% W =¥ =&lCf FHo O
LCDO| EEE Z&otct

Reference No. 3.1.10

Name Cancel
Input Trigger
Output Display

Process Description

Mode==7¢ W & EICf O O
LCDO| YEE =SHOCL

Team3

Ver. 1.0

18



2016

Reference No.

3.1.11

Name Remove
Input Trigger
Output Display, UCD

Process Description

Mode==8% 0 A &Cr Ao o
LCDOl FEE E35t:, Current Data
StorageO Updated Current DataS A 4IA|
7iCt.

Reference No. 3.1.12
Name Terminate
Input Trigger
Output Display

Process Description

Mode==9¢% [f A& E=ICt Ho oA

LCDO| YEE =SHOICL

Reference No.

3.1.13

Name Insufficient Bean
Input Trigger
Output Beep Command

Process Description

ATt 25T 00| F2eS 2T

Reference No.

3.1.14

Name Insufficient Water
Input Trigger
Output Beep Command

Process Description

=0 5% Mo ZEZ

o

ZaICt

Reference No.

3.1.15

Name Disposal Exist
Input Trigger
Output Beep Command

Process Description

AL ZHRM®IAZ))7E Hotls mel =

== =tk

Team3
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3.2.4.3 Data Dictionary

Ver. 1.0

Input/Output Event Description Format/Type
Calculated Data CalculaterO| Al Input22 S0{2 0 | Structure
O|E{Q} Current Data
Storage®| C|O|E{E #1st0] &
o PN QT 42 Al 4o
E
Current Time Digital ClockOl| A 2t0t2 X A|Zk | Double

3.244

Tick[caution]
/ Disable “Wait"
mode = 10

State Transition Diagram ( State Controller )

Enable "Wait"

Tick[mode==9]
/ Trigger “Terminate”
Disable “Wait”

Beef
Controller

Tick[mode==0]
/ Enable “Wait"

2016

Tick[mode==0]
/ Enable “Wait”

..
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o
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3.24.5 State Transition Diagram ( Beep Controller )

Tick[caution]
78\ / Disable “Wait” i
Z°.%  Trigger o,
e “Insufficient Water"| Tick[Bmode==0] "WG
/ Enable “Wait"

\
Insufficient Insufficient Disposal
Beans Water exist

N
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3.2.4.6 Overall DFD
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e
ened Corcsh O
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Cancel Input
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_
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e el
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Coffee Command
Interface —_—
32

% / .
Trigger «
-—— -
...;q": 0 -
3 ‘ >
o 7 e N

Q
Display
"‘*"“ 1 _Trigger ta — Command
AL T -r | controller § ==TT_ . i Interface —
ﬁ.‘\ PR P -w_ - N s 3132 ’ —_— 33
e - AN -7 TN ,

Calculated ra - : -——
Data State ‘ ~ 8.

[ Controller i \r:uc'
~

LCD

N
T 311 Trigger™
L. N Bee Beep
. P Command
Interface _— Beep

34
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N
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1 A\
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