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1 Introduction

1.1

1.2

1.3

14

1.5

2.1

2.2

Purpose
= 2AE 2016 A=Cistnel 2ZEL Ot HE Zelo daitE 2ttt &
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% 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.

2016SE =212 Sdff TIdslH E TZMEE= coffee machineg 7Ha A|AHICZ IAH
O MEHE HE|SI0 ALEXIO|A LT, AHEXLE
HE USOoUs A2 SiCh ZE A|AEE Sw
22 SWEEZ TS0 7Hdol HWE oL}

Definition, acronyms, and abbreviations
HW: Hardware

SW: Software

CM: Coffee Machine

Reference

Overview

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

Overall Description

Product Perspective

SWEZ 7i&st= 7149l coffee machine A|AH
Product functions (Statements of purpose)
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2.3 User characteristics
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24  Constraints
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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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3.1.3 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
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3.2.1.2 Input
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3.2.1.3 Output
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322 s AH

3.2.2.1 Function
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3.2.6.1 Function

L

ol

Kl
K

=

d

=
10

&

o
ofn
fir
o1
nE

a

ol

]
mr
ol

)

ol
or

-,

HA 0 - 3252 YA SLSHAH &

o
e

B

N HEZF 7] SOl ofE

"
o

3.2.6.2 Input

(cygwin2| EtO|H 2 LX)

HE

3.2.6.3 Output

fr
Kl
Al
ol

=5
=

=
=

3.2.7

3.2.7.1 Function

Ct. (2t®)

2sfof ot

Kl

Display example

17:00

Ko

S Az

El

<0

1

12

Team 2



Ver. 4.0

MY 5k TIstA|, Sz, oAl
Me 2E 2/
= 1000ml
A T (US) 100 g
72 Hm % 0/X
Aol 718 & €8 0/X
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3.3 Software system attributes

3.4  Other requirements
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3.5 Command List
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tog 2 /4 M= Toggle
@ HE HE

clp ol 718 A
chrg Ne B

4 Structured Analysis
4.1  System Context Diagram

4.1.1 Basic System Context Diagram

Coffee
Machine
System

Sensor Speaker

—————————

Digital

Clock

4.1.2 Event List

Command Input CMO| HE ™
Making Button Input : I == ¥
Reservation Button Input : 0 7|5
Cleaning Button Input : B4 3 HH
Power Button Input : CM T2 ¥

Amount Select : I s& MEY

Action Input 2e[X7 Y A= A
Ingredient Charge : =, &%, AL 7I% &%
Cleaning Powder : AHI| 7}& &4

Needs Powder Cleaning ALl 7t& X7 2o & mH
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Water Detecting
Bean Detecting

Powder Detecting

oAzl =29 & #X|
HIY &
7O 71 HAH L ofF ZX|

Ver. 4.0

Sensor Needs Powder Cleaning

Ordering Motor0f AHI F&, g4 3 Ty M
Alarm SpeakerOf Al 2 =
Display LEDO| X} &Ef =

4.1.3 The System Context Diagram

Button Command Input Ordering

Coffee
Machine
System

Display

Action Input

Speaker

Water Detecting
Bean Detecting
Powder Detecting

Digital
Clock

4.2 Data Flow Diagram
4.2.1 DFD level 0

4.2.1.1 DFD

Command Input

Ordering

Coffee
Action Input Machine Display
System
0

Needs Powder Cleaning

Water Detecting

Speaker

Bean Detecting

Powder Detecting
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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

InputE & 37tX|2 2&FECh

R, ButtonR2 3 f= FE20|Ch HIOE
ot=7|, Ao 2d, oS, Ha, R Off JIsS
3= Buttons Y H= EEO|Ct
FHRE, cM E2XIt A Sl RERE
AdminR 2 23 2= ZZ20|C} o] 222 7Ol

72 Mt Mz 23k 20| BE[XH7h -G
F20| oigh HoHE

=
2 of =0 s}

A Ay =dst=2 ot et &2
Ao =S UX|St= JHE2 TAEICEH
MR, CMO| Sensor2HEH 3 = HO|HZ
=2, #F 7O ZtRo| 1t Ao 7t A Ee
ofet Z2 HO|HE HX5td iy EE H
ESICE Coffee Machine System Input BEE &
gt XM2|sto Motor2 HEH(Ordering)2 ELiL,
LEDZ | SEf §EE EHU0 = 7?% =&
S, Y2to| et AL Speaker2 Lztut A

= CIO|HE ZLCY.
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4.2.1.3 Data Dictionary

Input/ Output Event Format / Type

Command Input

Action Input

cMo| Zast HHOE
HUHCH35
List &)

Ll T=1 DN 7 S

— —

Command

rz
Ot

o

[
o A
SR

CMO| S 3.

Command List &X)

0%
oF 4>
bjo

.,_
(O]

mo rir

Command / String

Command / String

Needs Powder Cleaning O] 78 H2A ZQ  True/ False
of £
Water Detecting =2 & HolH Integer
Bean Detecting AL AF2| ¥ OIOJE  Integer
Powder Detecting 7O 72 S2012&)  True / False
Ordering Motor0f &S TESt Structure
= Holy. #Ho <73
Y S Zotrt
Alarm O FHO| LEO| 2 Integer
20F &X|of Ciet ©o
E
Display Gl CMe| HEiE F  Structure
etot ololH

Team 2
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4.2.2 DFD Level 1

4221 DFD

Command Input
-

Command

Receiver Command Data

Action Input 1
-

Ordering

Main
Control
3

Display

Needs Powder Cleaning
N ! Tick
Water Detecting Sensor Sensor Data :
Bean Detecting Receiver
B et

Powder Detecting 2
e e

4.2.2.2 Process Specification

4.2.2.2.1 Command Receiver

Reference No. 1

Name Command Receiver

Input Command Input, Action Input
Output Command Data

Process Description | Command Lineg Sdi 22%t H|O|EE BHOIS0]

= IZEAN20|Ct €™ 22 CommandE

Command List?t Of&EStH Command Data® '
cC

2t & Main Control2 T E$tC},

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 | AL 7tF HA e OFf, 29 ¥ dF9 <,
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74| 7t2 {80 Cisf SensorZt ZX|st LHES
MEtst= T2 N AO|LCH

4.2.2.2.3 Main Control

Reference No.

3

Name Main Control
Input Command Data, Sensor Data, Tick
Output Ordering, Display, Alarm, Save

Process Description

cmMel F8 SEo| HWEE &= FEEO0|Ch
Command Data® &dl €3 22 Command2

mpopst] wdsor & FHA A YPS Motor2 T
StSICE Sensor DataS O|2310] S| CMO| AEH

£ YHo|E oot

>l

4.2.2.3 Data Dictionary

Input/ Output Event Format / Type

Command Data

Sensor Data

ol 24 HI O
H |
Command Liste} Of&s}0]
Ol Command?} £0{gt

=X| Main Control2 HE&

CommandE& Command / string

SHC}

7L 7t& €& 8] OF, Structure
29| ¥ QFo ¥ I

IR /8 59 d¥E B

ot HolH
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4.2.3 DFD Level 2

4.23.1 DFD

Current Save

State

State
Integration
3.1

Sensor Data

Motor
Interface

Overall Data 35
Motor Data

Ordering

Calculated
Data Update Display
Interface Interface
34 36

Display
Data

Calculator Display

3.3

Selected Reservation
Command Data Alarm Data
Speaker
c Dt Command Interface
tommane: Data Selector Reservation 37
o .

82 Reservation Info
Data

Ticklz
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 HEE JESH0] CM2| MZE
2 ME| BEE MMt ZZAA FEE A

MHE = Overall DataZ Calculator0| M EH=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 Data®b AHO| Of2fEl

Command & O|H HHZ Al Z{QIX| MEHSH
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£ ZRA20CE £ 4ol YOl SAl S0l
Z20|ot MEfg siny siLio| HO SO
MEH 10| Calculator2 EHCF

4.2.3.2.3 Calculator

Reference No. 33

Name Calculator

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

Process Description | Command Receiver2F2E 22 HH Overall
DataZ2RE = HEf JYEE St
Calculated DataE d4tsty, 2 7ts R E
thottt. Xgel Jts/27ts OF = Calculated

Data®f €O0{A Update Interface2 ™ =L}

2

i

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 | CalculatorOflAf Al&tet AQl Calculated DataE
2otAM QYOIolE & OHojHE PHELE OH0|E
Zl HO|E & Current StateO XZ /1, Motort
Display, Speaker Interface2 EL{O{ ZICt O],
Motor Interfacell= O™ XS = Xz o
| ELH0, Display@t Speaker Interfacell& 27
HAIX|E A HEHTE
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4.2.3.2.5 Motor Interface
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Reference No.

3.5

Name Motor Interface
Input Motor Data, Tick
Output Ordering

Process Description

MotorE T&5t7|

B4 HYS sG5| Pzt ZENM2O0ICL

4.2.3.2.6 Display Interface

Reference No.

3.6

Name Display Interface
Input Display Data, Tick
Output Display

Process Description

bal
18
mjo

LED 32 ot A

4.23.2.7 Speaker Interface

Reference No.

3.7

Name Speaker Interface

Input Alarm Data

Output Alarm

Process Description | €& &322 I3t H e st ZENA

4.2.3.3 Data Dictionary

Input/ Output Event Format / Type

Overall Data

Current  State?t  Sensor Structure
DataS TSI oX CM

o HEHS LtEFH HOJH

# Current State2 £ H g

Ol2 Data

# int water amt : 22| &

Team 2
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# int coffee_amt : 59|
oF

# int powder_state

c AT 7R HEl

0= AHIO 7IF AL7ts

1= 7O 7% Qi3

2 =70 7IF 2 ER)
Selected Command Command Selector0|A{ 4 Command / structure

Ei/7} &= Command

#int order: 3 HZ

O0=AL ==

1=0]f

KA

o

o H1 H
rE rE
ox

Q

f
6=71T| 712 H|7H
7=MZ2 EF

)

# int reserve_type

2 r|}|0 ofr

3
4
5

Ol 9f type
O=AHIO == ot
1=82 o9
# int amount
C HEY s
(100/200/300)
# int ingredi_type
B3 ME type
O0=¥™F
1=8)
# int ingredi_amt
CHEHEY MYE &
Calculated Data Calculator25 H #4t=l Command & State /
45t Hioly. &, 7|&E Structure
Current DataO| M =743OF (Header + Body)
gt LfL. Calculator2 £ £
Lo Jts/E7ts O F

x|
= e TE®E=Ct
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Display Data

Alarm Data

Reservation Info

Reservation Data

Current State

(0 : grinding
1: no grinding)

=

St= HIOlH. o2 ZES
A

o

SH MESHH oz &
Al LEDO| =8E + U=
£ ot

int ErrorCode -0, 1, 2, 3
0: of&

HA O
107410 A% 25

IR MA ER
Hgsts A

Reservation Info2%E 7t
M2 o He oY 3&F
FHO =& / ) MNE
X CM2| JEHE File &
B2 XN&ESCt ™A Off

Ol CiAl H¥ On & &

T Fileg 802t HYS
oo ZkCt.

# char[] now_state : S|
AEl(string)

# int amount : S
(100,200,300)

# int temper : &

(0 = Ice, 1 = Hot)

# struct time CR_Time

o I Of 2FA|ZE

# struct time WR_Time

 HA OAIZ

Team 2

Ver. 4.0

Overall Data + Error
Code / Structure

0, 1, 2, 3/ Integer

File

Structure

File
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Load Current  StateOf|A| X} Structure
CMe| HEiE =2 2Lt

Save Load® Current State@t Al Structure
ER Y82 IS M
22 Current State H|O0|EH
£ Myetot

424 DFD Level 3

4241 Command Selector

42411 DFD
Selected
Command
Trigger _ -~ 3
- e
~ ~ Lo
Command Data / Y
/ Command \
I Select 1
Reservation |\ Control )
Info Reservation \ 3.21 7
Data N A

Selected

Trigger "~ _ Reservation i

Command
3.2.3

4.2.4.1.2 Process Specification

424121 Command Select Control

Reference No. 3.2.1

Name Command Select Control

Input Command Data, Reservation Data, Tick
Output Trigger

Process Description | Reservation InfoOilA] Of|2f A|7tS 2ORQ} Tickat
Hlwato]  O]F  A|ZtO]  E[H  Reservation

Command& Trigger2tCt. O A|ZHO| OfE &%

Input CommandE Trigger®tCt.
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Input Command

Reference No.

3.2.2

Name Input Command
Input Command Data, Trigger
Output Selected Command
Process Description | Of|2fE X0 OfE SiAf YU &2 HPS =
Sl TZE2NA.
424.1.23 Reservation Command
Reference No. 323
Name Reservation Command
Input Trigger
Output Selected Command
Process Description | & &S +dt= Z2M A
4.2.4.1.3 State Transition Diagram (Command Selector Control)
TiC‘kETiCk == RESEF.VEﬁD" Time] Tick[Command Data != Null]
/Trigger “Reservation Command” /Trigger “Input Command”
Reservation : Input
Command Wait ~ Command

Tick[Tick != Reservation Time]
/ Go to "Wait" state

Tick[Command Data == Null]
/ Go to "Wait" state
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42421 DFD
Cleaning
Check
333 Amount
Check
3.34
%, | Trigger i
Trigger \\r - - \,,lTrigger
Overall Data /
Main \ Hot/Ice
Selected Command l Calculator |-~ Check
\ 3.3.1 7

oy
Tngger, N

Reserve
Interface
338

Reservation
Data

-— < *\Trigger
b

Trigger : N

Cleaning
3.3.6

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

cmel HYE  fst oz AMES XA
Controller. Overall DataOl| A 2t T2 AM|A0 Zeot

Datag 12Zot0| TETHLY.

St=
s
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Making Check

Reference No. 332

Name Making Check

Input Trigger

Output Calculated Data

Process Description | Making Datag 7tX|1 I FES A= =

ZMA. AAL ZIME Calculated DataZ LHELY =

C}, 20| 7tsotH %9 HEHE X0 27}

Ir

co=, 1d o
St o2 ZEE Mttty o2 RE=
Calculated Data HeaderOff Z2H=ICH
# X 7=
[now_state = "waiting”]
AND
{[powder_state = 1] OR [powder_state = 2 AND

coffee_amt > 10]}
AND

[water_amt > amount]

# error code

0: 03 g8 ATl == 7s)
1 : waiting OtH

2 AL #=

3: 2 &%

424223

Cleaning Check

Reference No. 333

Name Cleaning Check

Input Trigger

Output Calculated Data

Process Description | Cleaning DataE 7tA|1 2| &2 A4ttt =Y
7t O|fE TEotCh %ol 7tsotH X d
g2, XMY0|l 2715 ot o2 IES YLtotct

# Y 7ts

[now_state = “waiting”] AND

[water_amt > 500]

Team 2 30



Ver. 4.0

# error code
0: 08 8l&

1 : waiting OFl

==
2. = T35

424224 Amount Check

Reference No. 334

Name Amount Check

Input Trigger

Output Calculated Data

Process Description | LS| =& AMEA7L 2730t L2 BHIANF=
ZZMA. Amount DataE HIECZ BZIO
Calculated DataS LiE .
# MY Jts
[now_state = “waiting"]
# error code
0: 0 gi=
1 : waiting Ot

424225 Hot/lce Check

Reference No. 335

Name Hot / Ice Check

Input Trigger

Output Calculated Data

Process Description | #HI[Q| 25 ALEA7} 2t W2 HEAF=
Z2ZMA. Temper DatagE HIESE #ASHO]

Calculated DataS L& H

# Y 7ts

[now_state = “waiting"]

# error code
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0: 02 g&

1 : waiting Ot

424226 Powder Cleaning

Reference No.

3.3.6

Name Powder Cleaning
Input Trigger
Output Calculated Data

Process Description

Admin Input?| HIO| 7t HAHE 245t Z=2
M. Powder DataE 783}0] Calculated DataZ2
Li &2 Ot

424227 Charge Check

Reference No.

337

Name Charge Check

Input Trigger

Output Calculated Data

Process Description | Admin Inputl| & ZIHES QAT ZEAM A
Charge DataE +745}0| Calculated DataZ2 LHE

'HECf

424228 Reserve Interface

Reference No.

3.38

Name Reserve Interface
Input Trigger
Output Calculated Data, Reservation Data

Process Description

o 7|52 st Z2MA 7O F= o
I M o2 250 Reservation Datas M

o
At
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4.2.4.2.3 State Transition Diagram (Main Calculaton

Powder

= Tick
Cleanlng Tick AT [Current State == “waiting” &&
€urrent State == "waiting” && (Selected Command == *
‘- cted nmmand == "6")] /Trigger “Charge Chec]

owder Cleaning”

[Current State == “waiting” &8&
(Selected Comman 1]
Tick [Selected Command == "5"] [rigger “Reserye Interface Reserve
Power Off
Interface

Tick
urrent State == “waiting" &&

[T:':Ck R, . ected Command == “4"]

urrent State == “waiting = oy " gger “"Hot / Ice Check”
- [Cyrrent State == “waiting” &&

Selected Command #= 0"] biefted Command —= “2)]

[Trigger “Making €heck” igger "Cleaning Check”

Hot / Ice

Cleaning
Check

Check

42.4.3 Motor Interface

42431 DFD
F
/!
Trigger,’
r
- Cleaning .
RN Trigger _ Order e
i N 3.5.3
Motor Data Motor
> Selector
\ 3.5.1 I
\ /.‘_.Irlgger
A / T
% o — ( . .
7 Tick \ Grinding

Ordering

Order
3.54

Boiling
Order
3.5.5

Ordering
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4.2.4.3.2 Process Specification

Motor Selector

Reference No.

3.5.1

Name Motor Selector
Input Motor Data, Tick
Output Trigger

Process Description

Motor DataOf [M2tA MotorOfl A =32 X AS
MESH TriggerstCt.

424322 Making Order

Reference No.

3.5.2

Name Making Order
Input Trigger
Output Ordering

Process Description

AL F& YHE Motor Output 2 HLjls T2
NES

424323

Cleaning Order

Reference No.

3.53

Name Cleaning Order
Input Trigger
Output Ordering

Process Description

HA HHS Motor Outputl 2 HLjE ZZMA

424324 Grinding Order

Reference No. 354

Name Grinding Order
Input Trigger

Output Ordering

Process Description

AF 24 FHZS Motor Outputl 2 ELf= T2
N[ES
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4.2.43.2.5 Boiling Order

Ver. 4.0

Reference No. 3.55

Name Boiling Order
Input Trigger
Output Ordering

Process Description

2 7t¥ Y2 Motor Output 2 ELE ZZA|
A

4.2.4.3.3 State Transition Diagram (Motor Selector)

Tick[Motor Data. motor job == 1]
/Trigger "Making Order”

/Trigger “Cleaning Order”

Making
Order

Tick[Motor Data. grind == 0]
/Trigger “Grinding Order”

Grinding
Order

Team 2

Tick[Motor Data. motor job == 2]
Cleaning
Order

Tick[Motor Data. temper == 1]
/Trigger “Boiling Order”

Boiling
Order

35



4.2.5 Overall DFD

Needs Powder
Cleaning

R
Water Datecting Chedk
Data Stats
Bean Detecting 332
—
2

Powder Detecting
oo Lol i3k

Reservation
Command

Command Input

DT
[

Raceiver

Action Input
e

St Reservation

Team 2

Ver. 4.0

Cleaning

Grinding
Onder
354

Ordering

Display
Interfaca
36

peaker
Interface Speaker
3.7

36



