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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 74| =£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
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2.5  Assumptions and dependencies
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3 Specific Requirements — Coffee machine
3.1  External interface

3.1.1 User interface
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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
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3.2.1.2 Input
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3.2.1.3 Output
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3.2.2.1 Function
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3.24.2 Input
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3.2.5.1 Function
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3.2.6.1 Function
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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
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Display example
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Display example
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3.3

34
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Software system attributes

Other requirements

Al ot
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@ HE HE
clp ol 718 A
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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
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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

4.1.3 The System Context Diagram

Ver. 3.0

Sensor

Command Input Ordering

Coffee
Machine
System

Display

Action Input

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
Machine Display
System
0

Action Input

Needs Powder Cleaning

Water Detecting

Speaker

Bean Detecting

Powder Detecting
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4.2.1.2 Process Specification
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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 & 37HX|=2 R/ EC
KMHM, ButtonCZ U gt

HS7], AL 23, ofef, &

FEO|Ch. AL E

=
&, M@ off 7Is2

I

=

—
+dlSl= Buttons Y Bt= 2
FEHE, cM ZE|XZE A st ERCE

AdminC 2 Q3 H= HHQ|C} 0] EES

02 M
H

o Hu

B, O 7HRe| & A JtE gL
b 22 HIOIHE ZXlstn sid 25
f

ot 4o
-

tHC
S8, M2lst Motor2 FE(Ordering)S
LEDZ 7 NEj B2E 2ol £ JhsstE
ot, €0 @Rt 2 Speaker2 ZEut

& HOoHE =t

HT

. Coffee Machine System Input

HL ox
=
k1

Of

o

c]
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4.2.1.3 Data Dictionary

Input/ Output Event Format / Type

Command Input

Action Input

Needs Powder Cleaning

Water Detecting
Bean Detecting
Powder Detecting

Ordering

Alarm

Display

Mol Z2ost HFoE
HUWCH 3.5
List &xX)

BRI MY 4

Command

o
S =

= CMOf| FHEICL35
t

=2 & HolH

Team 2
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Command / String

True / False

Integer
Integer
True / False

Structure

Integer

Structure
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4.2.2 DFD Level 1

4221 DFD
Command Input
—
Command
Receiver Command Data Ordering
Action Input 1

—

Main -

ispla
Control ey
3
Needs Powder Cleaning

” ! Tick
Water Detecting Sensor Sensor Data -
Bean Detecting Receiver

= cticdoclatatbokicindlad- S

Powder Detecting 2
e

4.2.2.2 Process Specification

42221 Command Receiver

Reference No. 1

Name Command Receiver

Input Command Input, Action Input
Output Command Data

Process Description | Command Line2 &dff &3t HO|HE HOt=Z0]
= IZEAN20|ct Y™ #2 CommandE
Command Liste} Of& St Command Data® H

gt & Main Control2 HEstC}

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 | I 7t% H4A &R OF =9 & JAFo &,
AL 7t& RF0| s Sensor?t ZX[BH LHES

MEHSH= @2 AM|A0|CH
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4.2.2.2.3 Main Control
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Reference No. 3

Name Main Control

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

Process Description | CMQ| F82 SZ0|
Command DataE & ¥H %2 Command2
mtotsto =lsior & #HA PSS MotorE2 M
=oICE Sensor DataE O|&3t0 X CML| AFEf

£ YHolE otk

AEE e #F2O0[Ch

4.2.2.3 Data Dictionary

Input/ Output Event Format / Type

Command Data e 22 CommandE

Command List2} O§%3}0]

Command / string

O Command?} £0{2t
+=X| Main Control2 ™&
SHCt.
Sensor Data 7O 7tE B4 2L o8 Structure
=29 &, /AFo| &, 7
IR /F SS9 M2 T
stot OIO|H
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4.2.3 DFD Level 2

4231 DFD

Load Current Save
State

State

i Motor ;
Integration Interface  BGalE]
31
Overall Data 35
Motor Data

Sensor Data

Calculated Display =
Calculator = Bes Data Display
3.3 Interface Interface
. 3.4 3.6

Display

Selected Reservation
Command Data Alarm Data
Speaker
7 i Command - Interface
Comimand Duti Selector Reservation 37

3.2 Reservation Info
Data

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

Process Description | Sensor Data®t Load MEE TS0 CM ME
2 ME EE dists ZE2EMA STE HJEH

MHE = Overall DataZ Calculator®| F=H=ICt.

4.2.3.2.2 Command Selector

Reference No. 32

Name Command Selector

Input Command Data, Reservation Data, Tick

Output Selected Command

Process Description | 3 B2 Command Data2t AtHO| O 2=l
Command & Ol PHZ A QAKX MEHS}
= ZEZM20ICE & 7Hel FHO| SA0 502
Fd02 dEts ot otLte| FHT SO0E
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MEH 40| Calculator2 HHCH

4.2.3.2.3 Calculator

Reference No. 33

Name Calculator

Input Overall Data, Selected Command Data
Output Calculated Data, Reservation Data

Process Description

HFO
| sy

SEE

Command Receiver2 5 H
Data25H S Ef

Calculated DataZ® MAtstd, 2 7ts Of
CHSHCEH  ZHQi 9|

AH L=
=

_I_I =
Is/E27ts S Calculated

T =
DataOll €0{A Update Interface2 A EIC}

4.2.3.24 Update Interface

Reference No.

34

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

Process Description

Calculator0i| A Al 4toh Z1tQl Calculated DataE
2orM AMO|E E Ho|HE PhECH YHOE
Zl HO|E & Current StateO XZ /1, Motort
Display, Speaker Interface2 EL{O{ ZICt Off,
Motor Interfaceffl= O S sl X &
7 20, Display@t Speaker Interfacedile 2F
HAIX|E HH HEHTE

4.2.3.2.5 Motor Interface

Reference No.

3.5

Name Motor Interface

Input Motor Data, Tick

Output Ordering

Process Description | MotorE T&5t7| &gt Z2 M. o F&4t
Ha HYgsS 87| flgt =2 M £0|C

22
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4.23.2.6 Display Interface

Reference No. 3.6

Name Display Interface

Input Display Data, Tick

Output Display

Process Description | LED £ 2 23t 2SS S ZE2 M

4.2.3.2.7 Speaker Interface

Reference No. 3.7

Name Speaker Interface

Input Alarm Data

Output Alarm

Process Description | €& &322 I3t M S =St ZEN A

4.2.3.3 Data Dictionary

Input/ Output Event Format / Type

Overall Data Current  State@} Sensor Structure
DataE &eotol I CM
O 4EfE LIEIH HO|H
# Current State25 Ef &
Oh2 Data
# int water_amt : 22| &
# int coffee_amt : HAF9|
&
# int powder_state
» IO 7HE HEl
(0= AL 7% AL87ts
1= 7O 7I% gl&
2 =70 7t& F2 EQ)
Selected Command Command SelectorOflA{ 4 Command / structure
E4/7t= & Command

#int order: @& H3
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6=z E3%)
# edit_code

HE SioFe Data &=
0=HZ& A gl=
1=21%f SEf HY
2=k H3Z
=2 HA
4=70 Of|oF AlZh HE
S=Fa Ofef AlZt #3)

# error_code
D Ofl2]7F 2l M=t

[Body]
# new_data : {22 Data
Motor Data MotorZt =gt 20t == Command & State /
¢ Ao FEE THS Structure
= HlolH
# int motouob
©0: &t gle
1: 4EI ==
2: dn)
# int amount : S
# int temper : 2=
# int grind : ¥5FE ZOt
OF t=7}
(0 : grinding

1 : no grinding)

Display Data LEDO| LtEtE HEE ™E  Overall Data + Error
St= O|O|H. o2 REE Code / Structure
S TESHH o2 2y
Al LEDO| =g = Uk
£ ook
int ErrorCode - 0, 1, 2, 3
0: 03 A=

il

1: 70 A% &

Team 2 25



Alarm Data

Reservation Info

Reservation Data

Current State

Load

Save

2: 5 7%

3: 70O 7t H4 ER
oM =Hoior & LE9
SRS €8F= HolHy

0: &€& s

1: 8 &%

2: WHF £

3: 70 7I% HAH 2R
olef §EE XN¥st= N
S

Reservation Info2&E 7}
M2 oo d5. o 57
IO =2 / EHE NE
S cme| JEiE File &
Ei2 XMFeotct FH  Off
Ol CHA| Y On & &

g0t

2 Fileg es
0| ztct.

# char[] now_state : $1X}
& Efi(string)

# int amount : &&=
(100,200,300)

# int temper : 2=

(0 = Ice, 1 = Hot)

# struct time CR_Time

o 74m] of eF A2t

# struct time WR_Time
DA O efAZt

StateOf| Al XY
CMe| SEiE =2 2Lt
Load$t Current State2t Af
ER YHES IYsto M
22 Current State Cf|O|H
£ MEotrt

Current

Team 2
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0, 1, 2, 3/ Integer

File

Structure

File

Structure

Structure
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4.2.4 DFD Level 3

4241 Command Selector

42411 DFD
Command Data
Selected
InPUt Command
s L Command
Y 3.2.2
- =~ e i
7 N e
/ \
Reservation / Command \ Reserved
Reservation Data Select 1 Command
Info \ Control |
\ 3.2.1 /
V4 \ ’ A * ~
“Wigy T S~

Trigger™ > _ Reservation
Command
3.2.3

Selected
Command

4.2.4.1.2 Process Specification

424121 Command Select Control

Reference No. 3.2.1

Name Command Select Control
Input Reservation Data, Tick
Output Reserved Command, Trigger

Process Description | Reservation InfoOllA{ 0f|2F A|7tS 2FORQ} Tickat
Hlwato]  O]F  A|ZtO]  E[H  Reservation
Command& Trigger2tCt. 09 A|ZHO| Of'E &%
Input CommandE TriggergtCh  Of2F FHHOI
Reserved CommandE Reservation CommandZ&
HHCE

Team 2 27



Ver. 3.0

424122 Input Command

Reference No. 322

Name Input Command

Input Command Data, Trigger

Output Selected Command

Process Description | Of|2fE %0 OfE SiXf Y 2 XPS

St ZE2MA.

424123 Reservation Command

Reference No. 323

Name Reservation Command

Input Reserved Command, Trigger
Output Selected Command

Process Description | & &S +st= Z2AH A

4.2.4.1.3 Data Dictionary

Input/ Output Event Format / Type

Reserved Command Of|ofEl FEO HO|H Command / String

42414 State Transition Diagram (Command Select Control

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

Reservation Input
Command e Command

Tick[Tick != Reservation Time]
/Trigger “Input Command”
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4242 Calculator

42421 DFD

Cleaning

Check

Trigger
Making
N ta

Trigge; =i~ 7
Overall Data oo
Selected Command 1 Main \ e

1 Calculator |} Hot/Ice

Reserve Data

. ! Charge
i
rigger ’, e

Cleaning
3.3.6

Reserve
Interface
3.3.8

Reservation
Data

4.2.4.2.2 Process Specification

424221 Main Calculator

Reference No. 3.3.1

Name Main Calculator

Input Selected Command, Overall Data

Output Trigger, Making Data, Cleaning Data, Amount

Data, Temper Data, Powder Data, Reserve Data,

Charge Data

Process Description | CM2|  ZEZ 2t oz ALE  XASt=
Controller. Overall Data®|A] 2t ZZMA0 ZQ

¢t Datag MEoI0] MLt

Team 2
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424222 Making Check

Reference No. 332

Name Making Check

Input Making Data, Trigger

Output Calculated Data

Process Description | Making Datag® 7tX|1 L FEZ A4St =
BN ALt ZOHE Calculated DataZ LHEL &
oh Etelo] JhsOiR e YHE, 0| Bt
StE o2 REE  Auohh oy REs

Calculated Data HeaderOf| ZZEICEH
# X 7=

[now_state = "waiting”]

AND
{[powder_state =
coffee_amt > 10]}
AND

[water_amt > amount]

# error code

0: 02 glg F1l == 7Is)
1 : waiting OtH

2 AL £=

3: 2 &%

1] OR [powder_state = 2 AND

424223

Cleaning Check

Reference No.

333

Name Cleaning Check
Input Cleaning Data, Trigger
Output Calculated Data

Process Description

Cleaning Datag 7tX|11

7ts
d=, Heol

45

fri
— =

=7t

_I_E

# &Y Jts
[now_state = “waiting”] AND
[water_amt > 500]

Team 2
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# error code
0: 013 els
1 : waiting OfH

==
2. = T35

424224 Amount Check

Reference No. 334

Name Amount Check

Input Amount Data, Trigger
Output Calculated Data

Process Description | LS| =& AMEA7t 2730t L2 BHaANF=
ZZ2MA. Amount DatagE HIECZ B0

Calculated DataS L{EH.

# A9 7ts

[now_state = “waiting"]

# error code
0: 0l els

1 : waiting OFH

424225 Hot/lce Check

Reference No. 335

Name Hot / Ice Check
Input Temper Data, Trigger
Output Calculated Data

Process Description | LS| 2= & ALEA7F AEe U2 HetF=
Z2MA. Temper DatagE HIESE HASHO
Calculated DataE LHE2'H

# Y 7ts

[now_state = “waiting"]

# error code
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0: 02 gl

1 : waiting Ofd

424226 Powder Cleaning

Reference No.

3.3.6

Name Powder Cleaning
Input Powder Data, Trigger
Output Calculated Data

Process Description

Admin Input?| AL 7t HAHE 245t Z=2

M. Powder Datag "33t Calculated Data®

L =2 HCY

424227 Charge Check

Reference No.

337

Name Charge Check

Input Charge Data, Trigger

Output Calculated Data

Process Description | Admin Inputl| & ZFHES QA= ZEAN A
Charge DataE #7850 Calculated DataZ L{E
'HCE

424228 Reserve Interface

Reference No. 33.8

Name Reserve Interface

Input Reserve Data, Trigger

Output Calculated Data, Reservation Data

Process Description | 0% 7|82 #ddl= ZEMA AHI =& o<
o Hax 0SS T2 Reservation Datag 4
AFSHCE
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42423 Data Dictionary

Making Data 714 F=0| st M= Structure
# int powder_state
. T 7t2 At
# int coffee_amt
AFo|
# int water_amt
=29 ¥

# int amount

sk R
# int temper
=2 &
Cleaning Data CM HA0 st & Structure / Integer

# int water_amt
=29 ¥
Amount Data sk HES fot B2 Structure / Integer

# int amount

sk

Temper Data =2 HES flot d= Structure / Integer
# int temper
2k e

Powder Data Am 7tE MO CHet & Structure / Integer
=l

# int powder_state
C AT TR A

Charge Data M= ST0 chot & Structure
#int type : U B

o=%eg =

Reserve Data oflof 22 et Data Structure
#int type : 0| BF
o= 8=
1=7{0] =& o<

2= 02
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# struct time r_time
D Ofl9F AlZE

42424 State Transition Diagram (Main Calculaton

Powder
Cleaning

Tick
[Current State == “waiting" &&
(Selected Command == *
/[Trigger “Powder Cleapi

Tick
€urrent State == “waiting” &8&
ected Command == “6")]

Powder Cleaning”

[Current State == “waiting” &&
(Selected Command == “1")]
[Trigger “State Interface”

Tick {Selected Command == “5“] Reserve
Power Off
Interface
Tick
S urrent State == "waiting” &&
g ickd elected C d == “4"
[Current State == “waitit Tid ptt

[Cyrrent State == “waiting” &8
(Selegted Command == “2")] \

rigger “Cleaning Check” [Clrrent State == “waiting” &3
ed Command == “3"]
r “Amount Check”

Selected Command
/Trigger “Making €

Hot / Ice

Cleaning

Check

Check
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4.2.4.3 Motor Interface

42431 DFD
¥
/
Trigger,’
/
.= Cleaning Ordering
P o . Irlggel;, Order
/ "’ 353
M Motor
otor Data N Selector
\ 3.5.1 I
\ - Irlgger
IA -~ ( e o
~ \ Grinding Ordering
. Order
R 3.5.4
Trigger

\
\

BOIIlng Ordering

Order
3.5.5

4.2.4.3.2 Process Specification

424321 Motor Selector

Reference No. 3.5.1

Name Motor Selector
Input Motor Data, Tick
Output Trigger

Process Description | Motor DataOf [2tA MotorOlA &g =S
MESH TriggerstCt.
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424322 Making Order
Reference No. 352

Name Making Order
Input Trigger
Output Ordering

Process Description

AL =& YHS Motor Outpute 2 s Z2
MA.

424323

Cleaning Order

Reference No.

3.53

Name Cleaning Order
Input Trigger
Output Ordering

Process Description

HA HHES Motor Outputl 2 BEUE ZTZAMA,

424324 Grinding Order

Reference No.

354

Name Grinding Order

Input Trigger

Output Ordering

Process Description | ¥5F Z2f & EZ Motor Outputl 2 Elj= Z2
M.

424325 Boiling Order

Reference No. 3.55

Name Boiling Order

Input Trigger

Output Ordering

Process Description | 2 7t¥ HHE Motor Output2 2 ElUj= ZZA
A

Team 2
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4.2.4.3.3 State Transition Diagram (Motor Selector)

Tick[Motor Data. motor job == 2]

Tick[Motor Data. motor job == 1]
/Trigger “Cleaning Order”

/Trigger “Making Order”

Cleaning

Making
Order

Order

Tick[Motor Data. grind == 0] }l’}iﬂ;};ﬂeort?;o?l?;. (t:rz'l;?'r ==1]

[Trigger “Grinding Order”

Grinding Boiling
Order Order

4.2.5 Overall DFD

Ordering

Cleaning
Order )
353 Ordering

Trigger
Trigger ! ot
— (L,
Load T — Save I"
Motor o
Needs Powder B S Grinding
Order )
35.1 ey Ordering

Cleaning Calculated \
Data

=T Making
Water Detecting

—_—

Bean Detecting

—_——

Check
Powder Detecting
ownler Detactin

Sensor
Data

State
Integration
31

Sensor
Receiver
2

Cleaning
Check Boiling
333 Order
355

Update Display
Interface Interface
34 3.6

P
B
Tick

Main

Calculator Hot/Ice

Check
335

Calculated|
Data

s Speaker

owder

Selected Tty Interface Speaker
Command

;. Calculated
Command Input Charge Data
Butt —_— Da Check
Command Reservation 337
Receiver Command =
% 1 323 nterface
Actionlinpul] 338 Calculated
Data
Tri

- LJ09% s Reservation

X Data

Trigger ~ o~

Command

] Select Reservation
\ Control  I" Reservation Info
21, Data

Tick N
FE A
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