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1 Introduction
1.1 Purpose

= ZAlE <Coffee Machine>2 Fost?| AT QFAMEEES M ZMOIEL Coffee

Machine 2 AMEXte| MEHO| w2t AStE HUE FES] ELCL

1.2 Scope
Coffee Machine2 A}4I9| HEHE 22|5H0] ALEXIO|A L2iFn, AFEXI2ZREH FH O
2y LS 2ot £ UHEO L= IS oLt Coffee Machine2, Machinel| &Ef &
ATQL 2o X Q89 HA AMEIE HIECZ standby® X| working@ K|t ZTHs}0]

ALERIel @78 YTt e A[LE2 sw Tez ATty HW7h 2Rt BE 2

1.3 Definition, acronyms, and abbreviations
HW: Hardware
SW: Software
14  Reference
2016 Dependable Software Laboratory
1.5  Overview
2 JHY oidof et 29

=
2

3 ME 7|

olr

2 Overall Description
2.1 Product Perspective
Coffee Machine, AF&AFS| 27t0f W2t st HIE F=
2.2 Product functions
2.2.1 Interface of User

Input: On/Off button click, Extract button click, Heat button click, Concentration
button click, Water supplement, Coffee supplement, leftover Cleanse

2016 2 Team 3
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Output: Coffee power up/down, extract coffee, heat up, concentrate coffee, water
recharged, coffee recharged, leftover

2.2.2 Interface of Coffee Machine

Input: Coffee Sensor, Water Sensor, Leftover sensor, On/off button, extract button,
heat button, concentrate button.

Output: Data of coffee, Data of water, Data of leftover, data store of reservation.,
power on/off command extract command, heat command.

2.2.3 Interface of SW

Input: Data of request (extract, heat, concentrate), current time, reserved time,

Output: Reserved data store, commands of request (extract, heat, concentrate)
2.2.4 statement of purpose

Coffee machine2 AtEXto| @& BH=C}

x

8277t machine 2| JEHO| 23] ROt=O{EX| 2to SOIEX| ZF &L

MWEO SRt MA AMEfZ machinel| AE{7} EQICH

TS oY &z =7, O|HO| e HR BEA[BHEC
T HE2 ol TS X0l 2t E £ A[HECE
Reserved datae BHES A7t ©=ME LS THESI NEYS|ECH
2.3 User characteristics
AMNERt= AHOel sk, 25 M & £ U, St AR X S5, AF RAHYZIE
R g 4 Uk,
2.4  Constraints
Mz7t 5 Al AFEAte] HH2 O[8 = X| B=Ct.
T off HE2 Aol FHO| 2 = TAEC
2.5 Assumptions and dependencies
2016 2 Team
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Coffee machine2 HH(ALEXHZI0| HAE|X| =Lt

3 Structured Analysis

3.1 The System Context Diagram

3.1.1 System Context Diagram

The System Context Diagram

Sensor

coffee gens'

U Machine Motor
se, Colhm

Display

Screen

3.1.2 Event List

Input/ Output Event List

Description

On/Off button

M

User?t Coffee Machinel| XS 7|0 IIE=E QHHC}

Extract

Heat

User?} Coffeel| =2 23
UserZ} Xt7HR () Coffee@t EEH2() Coffeed SILIE MEHSICE

Concentration

=
= =1
User?t M|IZ7HX| &&= (100ml, 200ml, 300ml) & SILIE MEisiC

Coffee Sensor

Coffee #F7t HOFL} EHOFUA=X| THETICE

Water Sensor

Water(2)2| THate oIt}

Leftover Sensor

Leftover(Z 5 RIH7))2| EXf OJFE EEIOICY.

Machine Motor

AL 7|A 9 & 2 =3, sk =F, WF g2 ZHE HIAZICH
o
=

Screen 2320 X HHELS) 0 JEf=E THEH)S BAISHELE
Alarm HHO| FE L[HL HHMEX| 2 4 28,

3.2 Data Flow Diagram

3.2.1 DFD level 0
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3.2.1.1 DFD

Reserve

Machine Motor

: Display
Concentration

(&)

Screen

SO
ey
Coffee Sensor

Water Sensor

Leftover Sensor

Digital Clock

Coffee Dust Sensor

3.2.1.2 Process Specification

3.2.1.2.1 Process O
2016 2 Team 6



Ver. 1.0

Reference No. 0

Name Control 0

Input Clean input, Reserve input, Power input, Extraction input, Heat input, Concentration
input, Coffee Sensor input, Water Sensor input, Leftover Sensor input, Coffee dust
sensor input, time input

Output Machine motor active command, Status Display, Sound

Process Description

Ox.li

H(on/off) 2 =F StALL Hi(clean)S
Of Z§Z2| L(coffee bean, Coffee dust, water) 1 %

(leftover) HIO|HE

XtA0| Y= AHmo AEf(=/Y AHI|, &%= (100ml, 200ml, 300ml) & o}
LIE MEHSIO] Of| 2(reserve)StHLE =

= (extraction)=

=I'<"5=’I-'5|.o4 Al-_Q_x|-O| |3=| e

FHBCE AHO 7|A <2
" & 5 QUL SensorE2 AL 7|7
HA7F TRBHA
HL{ELCL O] HO|HEE HE2E HEEON M= digital clock
Ol EUWF&= AR A[ZHtime)zt

0]

H

OhI%|

ds o T
=X HERYED HEES BEE Y 22 ZHE A5 HUE(active)S
HESIAHLE 23210 HXY JEfO| CHS EEE EAISHR, LEE S o2 =
= sdFAH 80| 27 FHSS EoEn
3.2.1.3 Data Dictionary
Data Name Description Format/Type
Reserve input MEXMZEH AL FF £= Y29 0ds Y Lert structure
ojmf Am| FE2 (RE/sk)E EZStL KM AlZte Y| =Ct -string
-int
Clean input MERZEEH Ol 7|4 28 FE E=Ct T/F interrupt
Power input AMNEXEEH MY HHS 2L} T/F interrupt
Extraction input AEAZREH =2 S 9y =0t T/F interrupt
Heat input MEXAZREH 2/4 Y8s Yttt T/F interrupt
Concentration input | AFEXIZRH #HOjo| =& 3 etk =& 37HXI( 100ml, 200ml, | Int
300ml) & StUHE ¥ g £ ACh
Coffee sensor M7 HO AT THHS 2Hel5t0 ¢S TESHL Double
Water sensor AMZE Zof THEe =2ty ¢t TMEDH, Double
Coffee dust sensor M7 L] k2o TS =Sty e MEBCH Double

Leftover sensor

MA7} 71 72
.

R 7H

|7F 2OtU=X| =olsto] A=A Y=XIE M=

T/F interrupt

Time M AlZt CIOIHE HEBH=CE Int periodic
Display ST AIZE SR B, MY s, ME 2=, 2 T AL T, 7R I | Structure
RF, 7O 7t ¥4 ge, Ao oo AZh B ook Alzke AHO| A | nt
AZ20| HOIZC}. double
-String
2016 2 Team 7
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-T/F
Active AL 7|A7t XSS E DHECE FZ, 29 252 S0|AL HI| 7R | Structure
=M, 7IA B2E =S AlZich -String
-int
-T/F
Sound ME7t B & Al @SS SHED (2 75 3 o, 35 25 2 |int
A 39, O] 7R MA Ze- BHA 5 W, EY 22 ZA ).

3.2.2 DFD Level 1

3.2.2.1 DFD

p
User’s Choice &
REINEI |
1 Displa
User choice & L}
Remain
‘S\O
ey

Digital Clock

3.2.2.2 Process Specification

2016 2 Team
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3.2.2.2.1 Process .1

Reference No.

1

Name User's Choice & Remain

Input Clean input, Reserve input, Power input, Extraction input, Heat input, Concentration
input, Coffee Sensor input, Water Sensor input, Leftover Sensor input, leftover
sensor input, Coffee dust input

Output User’s choice & remain

Process Description

AMEXt= RHAE0| fstHs HLE 18 = QUCh(heat, concentration). 0|2 ==
(extract) HH = reserve) StAL} HIZ H& g £ QUC}H 0
OIHE2 HEEE AMEXIS| FAtN XHZEO| THEFo| &H MEFECH

TL B 7152 Y

d

—_

3.2.2.2.2 Process 2

Reference No. 2

Name Control

Input User's choice & Remain, time
Output Active, Display, sound ,

Process Description

AMEAS] At Mzo| THEO| HE E0M 2E Ol HEENAM 3
= A=A Q=X TSttt ol ZREO| WE ¥Y, C|AFY 0| HO[H HE, At

E ool s Attt 2 FE2 7|49 F& dx 2: =, 24

ZE C|AZ20l= oM B HIOIHE SEoto] =tHo| EASHZCHR
MoAIZE S e, S S&, MY 2=, = TE, AL 7tF, AL @5, AL
7t

82 2 /5 7O ofef Alh g2 ofef AlZh ol CjAE20] HOlH
F7|1ME HEECLC AZE HOHE Mzo &F0 2ot oLt Ha7F &

gottt= of2er BFo| 2#=EE LIEtL =L
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Data Name

Description

Format/Type

Reserve input

MEXNZFH AL F=

structure
-string

-int

Clean input

MEXZEH O 7|A

T/F interrupt

Power input

MEXZREH HH

T/F interrupt

Extraction input

T/F interrupt

Heat input

NESTEYTS

E
MEXNZRH FE Y
% o

T/F interrupt

Concentration input

300ml) & LIS ¢

37FX[( 100ml, 200ml,

Int

Coffee sensor

mjo | nx

Jot | 1O

=

=]
MAZH AT AT 0| T

Double

Water sensor

R EEE

Double

Coffee dust sensor

o
MAM7E 71 Jho| e

Double

Leftover sensor

ct.

AMZE AT 7+2 WIHZ| 7t

T/F interrupt

Time

Int periodic

Display

T AIZL HE| A,
82, 70 72 ¥4

2320 20{=Ct.

Structure
-int
-double
-String
-T/F

Active

Ao Z1A7t &

S
=M, 71A 28 H

rin

Hir

== O|ALt Ao tZ9|
g

XI-% Al

Structure
-String
-int

-T/F

Sound

A 39, O 7 X7

Mzt 25 2 Al &F

int

2016
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3.2.3 DFD Level 2

3.23.1 DFD
Clean input Sl

interface 1.1
Remain input Reserve

interface

1.2

Power input Power

interface

13

. Extract
Extraction input

interface

14

Heat

Heat input .
interface

15

Lo Concent
Concentration input

interface

1.6

Coffee
Coffee sensor input

—p interface

1.7

. Water
Water sensor input
interface

v

1.8

. Leftover
leftover sensor input
interface

v

19

Coffee dust

Coffee dust sensor input

o YaX:Wal interface
[AVERS)
1.10

v

User’s choice

1.11

Ver. 1.0

User choice

Remains

11
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Digital Clock

Motor Active

interface

2.2

Time

1
1
1
1
1
1
v

User choice
\ Control Display

displa
interface Py

2.3
Remain
Sound
interface
24
3.2.3.2 Process Specification
3.2.3.2.1 Process 1.1
Reference No. 1.1
Name Clean interface
Input Clean request
Output Clean request data
Process Description MNEXZ HA 7158 QNS [ HAE QHFSQCtD MEs|FELC}
3.2.3.2.2 Process 1.2
Reference No. 1.2
Name Reserve interface
Input Reserve request
Output Reserve request data
Process Description AFEXIZE O 7|52 HHSIFS If FE0/HEA FIHX| F SILIE {MFo=z
MEl 0% 7|50] A¥E A|ZHS WotM FO|EE Ms|ECE

2016 2 Team 12
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Reference No.

1.3

Name Power interface
Input Power On/off request
Output Power request data

Process Description

ALERZE AL 7|A 2] HEE On/Off 27%F.

on2 = HZSYECL

X} HENZF OnO|H off2 off0|H

3.2.3.2.4 Process 1.4

Reference No.

1.4

Name Extract interface
Input Extract request
Output Extract request data

Process Description

MEAZE AHmlel FE2 YLk ol 2Fsts AHLE 2k, 8k

ARE

ujn
ofm
el
=2

3.2.3.2.5 Process 1.5

Reference No.

1.5

Name Heat interface
Input Heat request input
Output Heat request

Process Description

ALEALZE Aol 2EE AE
Toggle Al7{ =X 2B HO|C

2L+ ot Toggle AlA

OHr
|0
re
o1

3.2.3.2.6 Process 1.6

Reference No.

1.6

Name Concentration interface
Input Concentration request input
Output Concentration request

Process Description

AMEXIZL AHIOol s=E ZFTICt 37k MEX|ZL =H[(100ml, 200ml, 300ml)

ofof et Ao AHEElE =2 ¥l

sy

3.2.3.2.7 Process 1.7

Reference No.

1.7

Name Coffee Sensor interface
Input Coffee sensor input
Output Data of remain of coffee bean.

2016

2 Team
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Process Description Ao M7t YAFo| TtEke MESHELL

3.2.3.2.8 Process 1.8

Reference No.

1.8

Name Water sensor interface

Input Water sensor input

Output Data of remain of water

Process Description = A7t 29| TtEFo| AotelX|E HESFCL.

3.2.3.2.9 Process 1.9

Reference No. 1.9

Name Leftover sensor interface

Input Leftover sensor input

Output Data of whether leftover(coffee bean dust) is remaining in machine
Process Description ALl 7t% W27t JA=X| Q=XE HHHNEC]

3.2.3.2.10 Process 1.10

Reference No. 1.10

Name Coffee dust interface

Input Coffee dust interface input

Output Coffee dust

Process Description O JtFo| ZHEO0| HORIX|E ™HHELL

3.23.2.11

Reference No.

1.11

Name User's Choice

Input Power, Extraction, Heat, clean, reserve, concentration data

Output User’s choice data

Process Description A2 XtO| HE = (Power, Extraction, Heat, clean, reserve, concentration data) &

Ot= 0| ®ot= #Hm|ol Rt g4 FZo| HHECH

3.2.3.2.12 Process 1.12

Reference No.

1.12

Name

Remain

2016

2 Team
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Input Coffee, water, Leftover, coffee dust data

Output Remain data

Process Description MESo| T HEQA HI 7t WAZ|7F A=K =X st GEE Sdt
of Moot

3.2.3.2.13 Process 2.1

Reference No. 2.1

Name Control

Input User choice, Remain data

Output Motor data, display data, sound data

Process Description AE8AtO| /7 Atg, MEOo| TEIt A FHZ ZYSIH ZEH, CIAEY 0|, A
2E EE TS0 Z4Z ™EotL.

3.2.3.2.14Process 2.2

Reference No. 2.2

Name Motor interface

Input Motor Data

Output Active machine motor

Process Description AEEO| ALEXIe] HYH I/ ZECO #z2 YHo YHS2 2k, 5k,
Ha, HE 7IsE =8%= ZHE 270 Wt ASAZICH

3.2.3.2.15 Process 2.3

Reference No. 2.3

Name Display interface

Input Display Data

Output Displays status on screen

Process Description HEZZZRH o A7t #Xf &), M8 52, M8 25, & &, AL T 7t
Ao |8, A4 7t Ha e, ALl o AlZ 4 oef AlZhg MERor AHI T

o ~32l0f 2o=Ct

3.2.3.2.16 Process 2.4

Reference No. 2.4

Name Sound interface

Input Sound data

Output Beep sound

Process Description HEEHZRH AIRE HO|HE MO Mzt £F & A LS % SEEL (2 7
=- WA o, RE BE- 2/ 38", AHO VR MA Ee- WA £ U HE 2z- 2
o),

2016 2 Team 15
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Data Name Description Format/Type
Reserve input MEXNZRH AL FE £= Y29 oS YUY Lert structure
oy AL FE2 (RE/sk)E ZHStL KM AltE Y| =Lt -string
-int
Reserve FE/EL 2 MY BEE TESEN Structure
-String
-int
Clean input AEXZRE ALl 7|4 A5 FY g=rt T/F interrupt
clean Ha EY T/F interrupt
Power input AMEAZRE TR S =0 T/F interrupt
Power HH Fgs dEEn T/F interrupt
Extraction input AMEXANZREH =& S 9 =0t T/F interrupt
Extraction F= FYRE/sE)+AIZ HOIHE HEHECt Structure
-string
-int
Heat input MEARZRH 2/d4 YHE et T/F interrupt
Heat 2/4 toggle 2/2% T/F interrupt
Concentration input | AFEXAIZRH #HOojo| =& Y3 ECh =& 37HXI( 100ml, 200ml, | Int
300ml) & StLUHE 43 #Hg &= Aot
Concentration 100, 200, 300 37HX| HE & ofLt & int
Coffee sensor input | A7 AL JFO| TS =St gte T Double
Coffee sensor ol ZHE HolH Double
Water sensor input | WAM7t 22 TES =5t gte TETC Double
Water sensor =9 ZHeF H|ojE Double
Coffee dust sensor | A7} A 7t2o| Thes =I5t gt5 TETILE Double
input
Coffee dust d| 7tFo| THEF O ol H Double

Leftover sensor input

HAMZE AT 72 WIH7|7F ZOtRJA=A] =2elsty A=K H=XE HEME

cth.

T/F interrupt

Leftover AL 7H& RIAZ|17F JA=X =X yes/no 2 HE T/F interrupt
Time input X AlZH BIOIHE HEBHECE Int periodic
Display input M Al WX JEH, M 5=, WE 2= 2 T, AU T, 7FF Al | Structure
/2, 70 7R A =, Ol of AlZh g2 oef AlZte AL JIA | it
A3 20| 2OFECE. -double
-String
“T/F
display M AIZE, AT JEf, W 52, WE 22 2 T, AHO T, 7FF ATl | Structure
2016 2 Team 16
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|2, AHO 7IF HA e, AHO ok Az B O A|ZE2 structure®| | -int
HEf 2 MEEICE -double
-String
“T/F
Active input AL Z|A7t 2SSt E CHEC F&, 22 25 =0|AL AHO 7F&Q| | Structure
2, 7|A B2E AF AlZch ~String
-int
-T/F
Active =220jof 2 ZHol HAEM ST ZEC dsS MEHNEC Structure
-String
-int
-T/F
Sound input Mz7t BF & Al Alarm & SEEL (2 75- B o, JF 85 Z | Int
Al 3, AD 7R HA Eo- BA F 9, Y m- ZA o).
Sound S=(1,23) o oLt ZA 28X M structure
-int
User choice AHEXREO| 7O ATt FE, oI FHor HA) FE 2|0 B HHES | Structure
HEotLt. -string
-int
-T/F
Remain AL E THE7| s 2 =S T 7|A Q] HAMERIHAHI| |5) | Structure
£ HgsiECt -string
-int
-double
ST/

2016

2 Team
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DFD Level 3
3.2.4.1 DFD
\\77@4
A Extract
Data Store Motor Command
Motor Command
: : SUSESN Concentrate
User Ch0|ce \ Controller - e2l14 3 Motor Command

. 7T
/ 211 ~-~~~ Sso
Remain -~
Clean Motor Command

Power
— 5 Motor Command

Sound data
Dlgltal Clock Data Store
Display
2.1.8 Display Command
3.2.4.2 Process specification
3.2.4.2.1 Process 2.1.1
Reference No. 2.1.1
Name Controller
Input User choice, remain, data store, current time
Output Extract, heat, concentrate, clean, power, alarm, display, data store(reservation)
Process Description Control gathers up user choice, machine condition, requested time, to decide if
this request could be done. If request could be done, request(user's coffee),

2016 2 Team 18
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requested time, is sent to data store. Control compares current time with data
stored reserved time and makes work. If request can't be made it sends data to

alarm and display to show there is error.

3.2.4.2.2 Process 2.1.2

Reference No. 2.1.2

Name Extract

Input Extract command

Output Extraction of coffee(motor command)

Process Description

Coffee Extraction is triggered by control's command.

Extraction is ended after certain period of time.

3.2.4.2.3 Process 2.1.3

Reference No. 2.1.3

Name Heat

Input Heat command

Output Heat up water.(motor command)

Process Description

Coffee is heated for hot coffee. It is trigger by heat command of control.

Heating is ended after certain period of time.

3.2.4.2.4 Process 2.1.4

Reference No. 2.14

Name Concentrate

Input Concentration control command

Output Water amount is controlled for coffee(motor command)

Process Description

Amount of water is controlled to meet user’s choice of concentration. 100, 200,
300, three choice could be made. It is triggered by concentration command.
Concentration is ended after certain period of time. This time is depended on

user's choice. Longer period of time for more amount of water.

3.2.4.2.5 Process 2.1.5

Reference No. 2.1.5

Name Clean

Input Clean command

Output Clean up machine.(motor command)

Process Description

Clean up machine by water. Clean process is triggered by clean command.

Cleaning is done for certain period time.

3.2.4.2.6 Process 2.1.6

2016
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Reference No. 2.1.6

Name Power

Input Power command

Output Power up/down Coffee machine(motor command)

Process Description

Power of coffee machine is enabled or disabled by power command. Power enable

and disable is done after currently working process.

3.24.2.7
Reference No. 217
Name Alarm
Input Alarm command
Output Beep sound

Process Description

Control sends how many time beep sound should be made. Alarm is ended after

given number.

324238
Reference No. 2.1.8
Name Display
Input Display data
Output Display status on screen

Process Description

Display Data of current time/ current status of machine/ chosen concentration/
amount of water left/ coffee bean/ coffee dust/ cleaning needed/ reserved

work(extract/clean) is sent to screen for user. Display data is sent by controller

periodically.
3.2.4.2.9 Data dictionary.
Data Name Description Format/Type
User choice Data of user choice. Concentration, heat, clean. String interrupt
Remain Data of machine. Remain of ingredients(water, coffee bean, | Structure
leftover, coffee bean) -string
-int
-double
-T/F
Data store User’s choice and machine condition, reserved time is saved. Structure
After decision of control, whether request could be made or | -string
not, reservation is stored at data store. -int
-T/F
-double
2016 2 Team 20
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Extract Coffee extraction is done. T/F interrupt
Heat Heat up is made for hot coffee. T/F interrupt
Concentration Concentration data user choice is sent for water amount control | Int interrupt
for coffee
Clean Request for clean is made to motor T/F interrupt
Time data Data of current time(real world) Int periodic
Display data Data of current time/ current status of machine/ chosen | Structure
concentration/ amount of water left/ coffee bean/ coffee dust/ | -int
cleaning needed/ reserved work(extract/clean) -double
-String
-T/F
Power data Control power of coffee machine(enable/disable) T/F interrupt
Alarm data Alarm ingredients(coffee bean, dust, water) is not enough or to | structure
alarm reserved work is done -int

3.25

State transition diagram

3.2.5.1 State transition diagram for control 2.1.1

Trigger "Heat"

2016

Tick

[DS=="Heat"] Tick [DS=="Display"/

Trigger “Display”

. Tick
Tick

Concentration

2 Team

—> Display

DS=Data Store

21




Clean input cléan 3.2.6 Overall DFD
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