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1 Introduction

1.1

1.2

1.3

14

1.5

Purpose
= A= 2016 A=Cistne] 2ZELOEst HE Zelo daiE 2ttt &

— = —

% IMM|= coffee machine® AZEQ 02 FLAEl JhAO| A|AEIOZ [&SH= Z{0|C}

Scope
Coffee machine2 AFEXIS| QHO M2} machinell MEHE XA = HOE FE3

Ct.

Definition, acronyms, and abbreviations

HW: Hardware
SW: Software
CM: Coffee Machine

Reference

Overview

2 MY o tiet 2%, 38 MF 7Is A

2 Overall Description

2.1

2.2

Product Perspective

SWEZ 7i&st= 7149l coffee machine A|AH
Product functions (Statements of purpose)
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Coffee machine2 7{L| F=£0| 7t&5|Ct.
Coffee machinel| AL &2 =0 2t 27l &
Coffee machinel| AL FE2 AIEXIQ| 7|=0f 2} A

Coffee machine2 00| 7+s3tCt.

Coffee machine2 AHL|7}E7t gl 42 &F
Coffee machine2 =2 AHL|Q| Fakg X|&£XH
Coffee machine2| &1 HIl= ALEX0| 2|5H

Coffee machine2 machinel| L{EE HA &

2.3 User characteristics

AMEAE AMEX HEE & + UCh

24  Constraints

H2lZd S80| 22 S22 otgds S
oy Mol Hest Ff o B
(C:HAHSEWAYTTH272.txt)

2.5  Assumptions and dependencies

Haol #Hurte K Cract

ME £ Al fFot HLIIRE SBHQ SXH0

=

x|
AHOoh ot FEEW Ao 7HRIF A EC

M| 78l oF otrt.
3 Specific Requirements — Coffee machine
3.1  External interface

3.1.1 User interface

Y HE (F1O &, o, s 28, 2= E

=5 otE, 22|, Al

rlH

3.1.2 HW interface
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3.1.3 SW interface
3.1.4 Communication interface
3.2 Functional requirement
321 ALl F&
3.2.1.1 Function
- 7O M2 AERe AL FE HE Y Al AHLIE 9 8ot

- 7O M2 o3a 2

rlo

O FF T MEE HLE 0 oot

B 5T -3 &0 5Lt (100ml, 200ml, 300ml)

il
El
4%
M
rlo
n
ojo
=t
my!
rlo
K
ox
njo
omm
el
4%
s
il
i}

n AT IR ENE EL

& 7O FE H

rm

¥z - 7O =5

m IO JtE7F 9o YTIF B2ES AL —10g 0|8}
m 225 HYE 5E 03
m 7O 32 3 7 JIRE HASK YA BS
m AR JEH7F CH7| SO| Ot 87

3.2.1.2 Input

- £ (cygwinl| E}O|EHSoZ CHA])

3.2.1.3 Output

- O (@H EBEHO=R M ex, "HUZE FE EIJASLILE)

- > ZtE7 oA &
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- AREAE AL FEE fTt sEE 2¥Y 5+ U0{OF SiCt
- sk 282 AMERe HE §F % 4F 5= ¢ YEE Sof 273 oot
- 7O HA2 oS3 22 HEY I s MES & 5+ gt
m T A7} Of7| F0| ofd FR
3.2.2.2 Input
- HE (cygwinl| EIO|HOZ CHA|)
3.2.2.3 Output
- o =Y
323 2= 4%
3.2.3.1 Function
- AEBXAE A FEE fTt 2EE 2¥Y 5+ AU0{OF SHCt
- 2& 482 AMERe E=2 HE Yoz 47 oot
B E= HE on d
B E= HE offf 2
3.2.3.2 Input
- EZ HE (Cygwin 9 7| Y= CHH)
3.2.3.3 Output
- sim =
324 Mz EF
3.2.4.1 Function
- MEXh= L2l 22 MEE E5Y 5+ ACL (max O[¥Lz EF & =+ i)
Team 2 9



- N2 BEZE

- 7O M2

m AF EF -max £ 100 g

B = 2% - max £ 1000 ml
ALEARS| HE 23 % M=k YHES S 4F oot
ChEat 22 JEfY mf e 252 & =+ QI

m SXf HEf7F Of7| SO| ot 4%

3.24.2 Input

- HE (cygwinl| EIO|HOZ LK)

3.24.3 Output
- oH £Y
325 H&

3.2.5.1 Function

m X JEi7F Ci7| SO| Of

3.2.5.2 Input

uc
0.
4o

- HE (cygwinl| EIO|HOZ CHA|)

3.2.5.3 Output
- gol 5y

326 Of<F
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3.2.6.1 Function
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3.2.6.3 Output
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Met 2 2/
= o 1000ml
Ao oHF (EF) 100 g
Jte #HIm 98 0 /X
ol 718 Hx €8 0/X
ol o2 Azt 12:19
HA oo AlZH
Ao M2 LS f3l 7IsS +ASHY| fI3f Ch2nt 20| EHE ook (BFH)
B MME EX A
Display example
= MY
1 5
2 #Hm 7%
3 =
Display example
5 EYE:
(=) Cygwin> 70 (YME])
B 3t 28 Al

Display example

oy e

ZISHAl (100ml)

St (200ml)

HSHAl (300ml)

O M2 CHE3 22 48 0 of ¢ LES SHOCL ()
m 2 2E Yf X 7n 72 HAH LR
Display example
B 53 (B 37m/UF 25 (59171 712 HAH e
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- AT oAl CheDb 2o ABY U o W UES ZCE (22 - optional)
B 2 HI 5 BX 7N 212 A7 T8
¢ 22 B o
o U5 BZ _ 2K 34
o AT 72 XA Ta - B 2

Software system attributes

Other requirements

EO

- HAF B0 a3t A7k 5E

- 7O F=0| st A7k 10X

- HA0| ER3 AlZE 10X

- 7tgo] East AlZk 10=

- NE BEFEES S

- Z 2ol TIE AlZE S CHE A2 = o = giCh

- 7O FE 3 2 AHO R AKXl o AF MAELCE (cygwinl
4oz 0|& CHHITHC})

Command List

- Cygwin EfO|EE ?[3f Cr=xt 22 FEO Z2|2E &9
Display example
1 Hu| F=E
2 Aol F& oef
3 ¥a HE
4 SE 23 HE
tog 2 /4 4= Toggle
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@ HE HE
clp ol 718 A
chrg N BE

4 Structured Analysis
4.1  System Context Diagram

4.1.1 Basic System Context Diagram

Button

Coffee
Machine
System

Speaker

m————————

Digital

Clock

4.1.2 Event List

Command Input CMO|| HH A=
Making Button Input : I =& ¥
Reservation Button Input : 0|2 7|&
Cleaning Button Input : M4 =3 H&
Power Button Input : CM S ¥

Amount Select : AL s MEH

Action Input ZE| A Y =5t A
Ingredient Charge : &, &5, AL 7% &
Cleaning Powder : AI| 7}& &4

Needs Powder Cleaning I 7% NAH e oF T4

Water Detecting oM =9 & LXK

Team 2 14



Bean Detecting
Powder Detecting
Ordering

Alarm

Display

Hx ATl ¥ HX|

O 7tE MAH E2 of ZX|

Motor0f AL F&, 4 3 HY Mg
SpeakerOi|A{ 22t =

LEDOf| =X HEf =9
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4.1.3 The System Context Diagram

Command Input Ordering

Coffee
Machine
System

Display
Action Input

Sensor

Needs Powder Cleaning Spea ker
Water Detecting
Bean Detecting

Powder Detecting

Digital
Clock

4.2 Data Flow Diagram
4.2.1 DFD level 0

42.1.1 DFD

Command Input
Ordering

Coffee
Action Input Machine Display
System
0

Needs Powder Cleaning

Water Detecting

Speaker

Bean Detecting

Powder Detecting

Team 2 15
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4.2.1.2 Process Specification

4.2.1.2.1 Coffee Machine System

Reference No. 0
Name Coffee Machine System
Input Command Input, Action Input, Needs Powder

Cleaning, Water Detecting, Bean Detecting,
Powder Detecting, Tick

Output Ordering, Display, Alarm

Process Description | Input2 & 37tX|2 2FEIC}

jHt'le(H ButtonQ 2 QI3 Ht= =Hs0|C} HIE
SV, Ao 23, ol ", HE =

=

—’.‘—%ﬂort Button® Y3 = =2
FHR, cM EE[XIF AE s™5t=
Admin 2 23 = FZ0|C} o] RE2 7|
718 M2t MMz EFZah 20| E[RH7 =&t
S20| fg HIoJHE CMLE TEBICL CM

o Hu

LL| JtEe| dar Ao 7tE E

@
HOIEE &X[otn ofd YEE

1

HT

H:f. Coffee Machine System2 Input &
2%, NM2|sto] Motor2 H & (Ordering)2 &
LEDZ X B YEE EWO &3 7Isdte
SO, LEo| Hast A2 Speaker2 YEut £
&l Ho|HE EHL}

of
=
fl

o

4.2.1.3 Data Dictionary

Input/ Output Event Format / Type

Command Input cMO| ER3t HHOE  Command / String
HHCE3.5 Command
List &X)

Action Input #E2|X7F 2 &35t Command / String
= Y2 =¥ SAS
= CMO| HEsCt 3.5
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Command List &X)

Needs Powder Cleaning I 7t& HA EQ True/ False

o2
Water Detecting =2 & Ho|H Integer
Bean Detecting 7m| Y5Ol & HIO|H  Integer
Powder Detecting IO 7t& SF0=&)  True/ False
Ordering Motor0f F&E FESl Structure
= Olojf. Hm HF

= Zsl

Alarm OfH Fo| LEHO| & Integer
20F ZX|of Cigt Gjo|
=

Display oxf M| HEHE F  Structure
gtot Ho|H

4.2.2 DFD Level 1

4.22.1 DFD

Current
State

Command Input
-

Command

Receiver Command Data
Action Input 1
B e S

Ordering

Display

Needs Powder Cleaning

Water Detecting

Sensor Sensor Data
Bean Detecting Receiver
—_— 3 »

Powder Detecting 2
e i

Team 2 17
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4.2.2.21 Command Receiver

Reference No.

1

Name Command Receiver
Input Command Input, Action Input
Output Command Data

Process Description

OEE

Command Line2 S8 OIO|HE BHot=0|

ZZ N AO|CE, 21
Command List2t O§& 3 Command Data®

4
gt = Main Control2 ™St

—

ol HIO

C =

Command&
-

—

4.2.2.2.2 Sensor Receiver

Reference No.

2

Name Sensor Receiver

Input Needs Powder Cleaning, Water Detecting, Bean
Detecting, Powder Detecting

Output Sensor Data

Process Description

7o 78 HA Qe oF, 29 & fF9o ¢,
7Ol 7t8 Q80 Cisf Sensor?t AX|st LIRS

MEHSH= @2 M| A 0|}

4.2.2.2.3 Main Control

Reference No. 3

Name Main Control

Input Command Data, Sensor Data, Load, Tick
Output Ordering, Display, Alarm, Save

Process Description

cMe| F82 SE0
Command Datas
totSHo] 4= SHOF
FSICE Current StateO| Al X} &EH ListE Load
I MEA #7tEl StateE Current StateZ Save
S2E HEf OO|H& Display2 EZLHA
LEDO| HOJZICt Sensor DataS O|230 S|

AEE e #=20[Ch

[e]="

HFO
(=] —

[

CommandS

ot o El
I

rok

Ct.

Team 2

18



Ver. 1.0

CMe| AEfE YOIOIE

o
inl

4.2.2.3 Data Dictionary

Input/ Output Event Format / Type

Current State

Command Data

Sensor Data

Load

Save

X CMe| HEE File ¥
B2 MESCh ™A Off
Ol CHAl & On & &
£ File2 9ojt ZHesS
O] Of ZtLCf,
4 =22 CommandE
Command Listet O§& 310
o Command?t =0{%
£=X| Main Control2 MZ
=g

2ot HiolH

Current  StateOfA]  SHXY
CMe| HEE =2 2L}
Load$t Current State@t Al
ER YHS IS M
2 Current State HIO|H
£ Mzt

Team 2

File

Command / string

Structure

Structure

Structure
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4.2.3 DFD Level 2

4.23.1 DFD

Load Current i

State

Sensor Data State Motor
_—

Integration Interface

Overall Data X3
Motor Data

Ordering

Waiting Check

4 Calculated

Display

Waiting ~ V----—-oo oo Calculator s Hpdats Data Display gy
Checker L __________ 3.4 Interface Interface
\ 52 / Disable ki 3.5 3.7
\ /
~ s

Reservation
Data

Selected

Command Alarm Data

Speaker

Command Interface

Command Data .
- Selector Reservation o

—_—
3.3 Reservation Info
Data

Tick//
4.2.3.2 Process Specification

4.2.3.2.1 State Integration

Reference No. 3.1

Name State Integration

Input Sensor Data, Load

Output Overall Data, Waiting Check

Process Description | Sensor Data®t Load MEE TS0 CM2 ME
2 JEf SEE dAMSte Z2MHA BSEE HE
MHEE Overall DataZ Calculator®f MEEICtH &
el HEfZt “Ch7|S"QIX|E LEtL = Waiting
CheckE Waiting CheckerOf| Al & HCH

4.2.3.2.2 Waiting Checker

Reference No. 32

Name Waiting Checker

Input Waiting Check

Output Enable, Disable

Process Description | @1Xf &Ef7 “CH7|&"0] Otd &S CommandQ

Team 2 20
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F8g o TR A 20|

4.2.3.2.3 Command Selector

Reference No.

3.3

Name Command Selector
Input Command Data, Tick
Output Selected Command

Process Description

28 H2 Command Data2t ARHO| Of 2=
Command & O FHHZ AL QX MEHS
L D2 MAO|CE T 7Hol HEHO| A0 S0
FR02t HElS ofn, oStLte| FHT SO0H

MEH Q10| Calculator2 HHHCH

4.2.3.2.4 Calculator

Reference No. 34

Name Calculator

Input Overall Data, Selected Command Data, Enable,
Disable

Output Calculated Data, Reservation Data

Process Description

Command Receiver25H g2 &1 Overall
Data2FEH 2= dH HdEE I
Calculated DataE d4tsta, 2HQ 7t {8 E T
Chotct. X Yol 7ts/E7ts &&= Calculated
Data®f €O0{A Update Interface2 ™ E=IC}

4.23.2.5 Update Interface

Reference No.

3.5

Name Update Interface
Input Calculated Data
Output Save, Motor Data, Display Data, Alarm Data

Process Description

Calculator®l Al A|Atst ZANEQl Calculated Datas
ot YOIO|E = HO|EHE THELE YOoOlE
Zl HO|H = Current StateO] MZ |11, Motort

Team 2 21
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Display, Speaker Interface2 HL{O{ ZICt 0|,
Motor Interfacefl= Ol XS =AY Xz o
T ELM, Display@t Speaker Interfacedls 2LF
HAIXIE ©HH =t

4.2.3.2.6 Motor Interface

Reference No. 3.6

Name Motor Interface
Input Motor Data, Tick
Output Ordering

Process Description | MotorE T&3%t7| @[3t ZE2MA, 7O FZ=qt

Yo HYUS Y| flet Z2M 200

4.23.2.7 Display Interface

Reference No. 3.7

Name Display Interface

Input Display Data, Tick

Output Display

Process Description | LED Z32 ot &S U= ZENA

4.2.3.2.8 Speaker Interface

Reference No. 3.8

Name Speaker Interface

Input Alarm Data

Output Alarm

Process Description | & £382 23t HYUS A= Z2M2

Team 2 22
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4.2.3.3 Data Dictionary

Input/ Output Event Format / Type

Overall Data Current State®} Sensor Structure
DataE &t X CM
O MEfE LtE}H GjO[E

Waiting Check oX| HEfZt "CiZ7|B"QIX|  True || False
oHsHE O|olH

Selected Command Command Selector0f| A 41 Command / string
Ef=l Command

Calculated Data Calculator2 £ £ A A=l Command & State /
21+ 0|y Structure

Motor Data Motor?Z} =g 2t == Command & State /
=g 74 E

Gj| Of K

. RFA
14

0% O
I
|'|J|fl|J
gl

MEFSE  Structure

rir

I g9
M Ol

: 710

nh = O

Overall Data + Error
Code / Structure

Display Data LEDO| LtEtE HEE
St= HlolH. oz =2
S TESHH o2 '
Al LEDO =8g =
g otk
int ErrorCode - 0, 1, 2, 3
0: 02 =

1: 7D /&

[m

i ooz mn no

4
It

=
= o=

3: 74O 718
Alarm Data oix| ==sior & L2l 0 1,2 3/ Integer

FE €dF= HOH

N

0t
>
o MH
u o

DO 7HR MA 2R

Reservation Info oef MEE XNIESt= X File

Reservation Data Reservation Info25E 7t Structure

Me oot e o BF
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1o ==/ 8 NE

4.2.3.4 State Transition Diagram (Waiting Checker)

/Enable “Calculator”
[Waiting Check == “False”]
/Disable “Calculator”

Disabled Enabled

Calculator

Calculator

[Waiting Check == “True”]
/Enable “Calculator”

424 DFD Level 3

4241 Command Selector

42411 DFD

Command Data

Selected
Command

4 -
Tnggez =

-

Reservation / Command \

Reservation Data Select

1
Info \ Control !
3.31
AY /
-~
7’ Z 3 ~ — — - = -
Tick i

Selected

igger™~ eservatiol
Trigger™~_ Reservation B

Command
3.3.3

Reservation
Data

Reservation
Info

Team 2
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4.2.4.1.2 Process Specification

424121 Command Select Control

Reference No. 3.3.1

Name Command Select Control
Input Reservation Data, Tick
Output Trigger

Process Description | Reservation InfoOllA| 0|2 A|ZHS #OrQ} Tickt
Hlwsto o2k A|ZEO]  E|H  Reservation
CommandE TriggerdtCh Of2F A|7tO| OfEd A<

Input CommandE TriggertLCt.

424122 Input Command

Reference No. 332

Name Input Command

Input Command Data, Trigger

Output Selected Command

Process Description | Of|2FEl % 0| Ol Hxf 2 &2 XS +A

St mZMA.

424123 Reservation Command

Reference No. 333

Name Reservation Command

Input Reservation Data, Trigger

Output Selected Command

Process Description | Of|2fE XS WStz Z2 M2

Team 2 25
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4.2.4.1.3 State Transition Diagram (Command Select Control

Tick[Tick != Reservation Time]
Tick[Tick == Reservation Time] /Trigger "Input Command”

/Trigger “Reservation Command”

Reservation

Command

Tick[Tick != Reservation Time]
/Trigger “Input Command”

4242 Calculator

42421 DFD

Overall Data
" Overall Data

f
i 1
Trigger ! Trigger, -~

CoRRl e

Id
! Main A
Selected Command 1 amn ed Da
»] Calculator | Overall Data
\ 341

i L
Trggey o> 0

-

— -

Overall Data

State
Interface

3.4.6

Overall Data

Reservation
Data

4.2.4.2.2 Process Specification

424221 Main Calculator

Reference No. 341

Name Main Calculator

Input Selected Command

Output Trigger

Process Description | CM2| H&HES gt 0of2] ALE  XASt=
Controller.

Team 2
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424222 Coffee Check

Reference No.

342

Name Coffee Check

Input Overall Data, Trigger

Output Calculated Data

Process Description | LS| &%E Aist= Z=2MA AHO 7tRo &
Fet Hu EFol ¥E Ao Yo Jts o
S5 BDERICL TRl0| JhsotE HY BES, o
g0l 27ts ot o2 ZES YL4retot.

424223 Water Check

Reference No. 343

Name Water Check

Input Overall Data, Trigger

Output Calculated Data

Process Description | 22| &S A4t5H0] % 7ts O fE THErotCt
X ¢0| JtsotH &Y FHS, Y0l =7ks o

o =S YLt

424224 Amount Check

Reference No. 344

Name Amount Check

Input Overall Data, Trigger

Output Calculated Data

Process Description | HL|S| s=& ALEXt7t AFst (2 BEsiFE
DTZ2MA.
Team 2 27
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424225 Hot/ lce Check

Reference No. 345

Name Hot / Ice Check

Input Overall Data, Trigger

Output Calculated Data

Process Description | Lo 25 AtEAt/t A8t 2 HetdF=
TZMNA.

424226 Reserve Interface

Reference No. 346

Name State Interface

Input Overall Data, Trigger

Output Reservation Data, Calculated Data

Process Description | At&At7F U=ist & AHOIEE NE|sts =2

M.

4.2.4.2.3 State Transition Diagram (Main Calculaton

[Command == "2" ||
Command == “clp” ||

[Command == “@"] Command == "chrg”]

[Trigger [Trigger

“Power Off” “State Interface”

State
i
Euenett Interface

ugu [Ccfmmand == "tog"]
[Command == *1"] mmand == g P B
/Trigger "Coffee Check” /Trigger “Water £hgck”
[Command == “4"]
/Trigger “Amount Check”
Coffee Water Amount Hot / Ice
Check Check Check Check

Team 2 28
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4.2.5 Overall DFD

Current
State Motor
Needs Powder Interface
Cleaning X
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