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IDE : Visual Studio C++
Compiler : GCC

1.3 Definition, acronyms, and abbreviations
SW: Software

HW: Hardware



CM: Coffee Machine System

1.4 Reference
1.5 Overview
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2.5 Assumptions and dependencies

Structured Analysis

3.1 System Context Diagram

3.1.1 Basic System Context Diagram
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3.2 Data Flow Diagram
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3212 Process Specification
32121 Process O
Reference Number 0
Name Coffee Machine
Input Clean Input, Power Input, Time Input,




Concentrate Input, Temperature Input, Water
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Output

Make, Display, Clean, Sound, Grind

Description

Clean Buttonoj|A] #gtol2 Hlo|gH& o 4
< Wal=2 50, Power ButtonojlA 4rol2 gjo]
BHE &3l AYon/off o485 ZASIH, Time
Buttono 4] Wole tlojEjS s} oopxizte 9l
ot ofof go] A%
Buttono|A] grol2 go]E& E5] Al8AP} Y5t=
7os= THolHE dtony, Temperature
Buttonoll A o2 HlojEl2 Sofl ALEAI} Yot
Ame] L E AUULE Fly 2% =L 2 &5
7o) S Makedst= = 3t} E35F Water Sensoroj A
wote dolelg £al AmoiAl YR 2o g
ZYR|8FE2 &5t0, Bean SensoroA] Brop2 djo]g]
= =5 Anojal yro Amesol kg uxlst
T = 5t0, Powder SensoroA] ®lot2 o] S
g8 AMoA o] AuYse] ¥ UAses
stot. ot Ho]E &S &0l Cleanero] JAES
§35tH, Panelo] AEe AR(AGLY, &9 £t
Fes TAst=s st, RaEHA A7t Y
L E Speakerof HojlgE& HYF=E sttt a2
Auj7t2o] ool §lg
7} Grindste 2 stct,

EE

5tH, Concentrate

O1E

£ "Wste Grind Device

3213 Data Dictionary
Input/ Output | Description Format
Clean Input AFEALS] A QA To]E] True/ False (Boolean)
Powder Input | A}2AFe] A Yon/off @& Tjo|H True/ False (Boolean)
Time Input of &AL o] H Integer
Concentrate
AHgALe] Ams & Hlolg Integer
Input
Temperature
P ALgALS] A HlojE Integer
Input
Water Input | ATW4l YF2] 9] ¢ HoJg Integer
AmoAl o] Amdsol & gof
Bean Input = Integer
AN Y=ol Anstzo] & Ho]
Powder Input = Integer
AgAte] ol W Coffees W5
Make ) L Structure
7] 945t A dolg




Disol Panelo] =& AAgH JHZF9 2F Struct
1splay _ ructure
(AL, =9751%)
ST E - AT [
Speak = )Speaker?} AAsHA &2]& =2 3} | Structure
+ Hlolg
322 DFD Level 1
3221 DFD
Power Button Power Input__ Make e
Power A
: Time Input Button Data |
limeiBution i Catcher Clean ‘ Grind
Concentrate Ll %
Concentrate Input
i Temperature Main
ut Button g Controller
Button Data
Processed
Data
Water Clean
Input | <A | e
Water Sensor > Data Storage — Tick
ean Inpul |Sensor | \r
Bean Sensor Boan Input . Sensor Data Sound 3
Catcher Digital Clock Clean Device
Powder Sensor M 12
Coffee Machine o
~ DFD # Level 1
Team 3 of Class A
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32221 Process 1.1

Reference Number
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Reference Number

1.2

Name

Sensor Catcher
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3.23.2 Process Specification
3.23.21 Process 2.1
Reference Number 2.1
Name Logic Controller
Time Data, Concentrate Data,
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Reference Number

3.1

Name

Main Controller
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3242 Process Specification

32421 Process 2.1.1

Reference Number

2.1.1

Name

Main Controller

Input

Clean Data, Power Data, Processed
Data, Tick

Output

Trigger

Description

dwro  Clean Data, Power Data,
Processed DatagS AZjguyct AT Euj
9Jst Bean Amount process, = wHf
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Process 2.1.2

Reference Number

2.1.2

Name

Bean Amount

Input

Trigger




Output

Coffee Remain Data, Coffee Shortage
Data

Description

Al AEE dF 4% 2uis Aguc
Ar| PR R YEFS UEY:
Coffee Remains Data, Coffee Shortage
DataS HWC}.

3.24.23 Process 2.1.3
Reference Number 2.1.3
Name Water Amount
Input Trigger
Water Remain Data, Water Shortage
Output
Data
AL Azt FF40 BQTH FFUIE A
gyt A =9 g #5529 49
o Water Remain Data, Water Shortage
Description

DataS HWC}.

3.2424 Process 2.1.4
Reference Number 2.1.4
Name Powder Amount
Input Trigger
Powder Remain Data, Powder Shortage
Output
Data.
An AES ol AR wHlE Adw
Uch @d 2ol gm ad 2o o
L Powder Remain Data, Powder Shortage
Description

DataS HWC}.

3.24.25 Process 2.1.5
Reference Number 2.1.5
Name Clean
Input Trigger
Output Clean




Description

3.24.2.6 Process 2.1.6
Reference Number 2.1.6
Name Temperature
Input Trigger
Output Temperature Data
o An 2% 2AL 93t Temperature Data
Description o 1=
= A&t
3.24.2.7 Process 2.1.7
Reference Number 2.1.7
Name Concentrate
Input Trigger
Output Concentrate Data
o ADQ =% AL 9Qst Concentrate Data
Description _
2 M)
3.24.2.8 Process 2.2
Reference Number 2.2
Name Coffee Interface
Input Temperature Data, Concentrate Data
Output Make Manual
D - Temperature Data, Concentrate Datas
escription
P Aelato] sl x70) AnE HzEsct
3.24.29 Process 2.3
Reference Number 2.3
Name Panel Interface
Input Display
Output Display
Y A5, BEe 5w aA 29 &
Description BESH 2o o A Ante o LEF
Amst2ol oFg sto] Eestct
3.24.2.10 Process 2.4

\ Reference Number
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Name Cleaner Interface

Input Clean

Output Display

Description EdA 7158 AFEA|7ICH

324211 Process 2.5
Reference Number 2.5
Name Speaker Interface
Input Trigger
Output Speak
Description A A A 23S A= A7t
3.243 Data Dictionary
Input/Output Event Description Format/ Type

Data Storage

Button Catcher, Sensor
Catcher© 2 5 E Hhe [0

Bl wre glojelgy

Clean Data
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diolH =4, F4& oF fo]
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Power Data
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Button Data
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3.2.5.2 Process Specification

3.2.5.2.1 Process 2.1.1

Reference Number 2.1.1

Name Logic Controller

Input Data

Output Throws, Push Data, Processed Data

Description

7tzke] QlEjHolAz RE HolHEs U
dop AF&ko] SHAl UnitzoAl AZs &0
grob X|7iglo] 2ot LEdolEst Sofe
CtH 7 % go]g|E2 Main Controllerd
Processed DatadEj2 HUW 311, A]7HH 0]
E{7F Qloed ARtHolH, 2=HolH, 5%
Ho]E| S Reserve Unito] BEW&ct. 121
Am7teo] o] zadeftdEo A
4% Grind Unite2 golg& HUYZo,
Powder Data, Water Datas 27t
Powder Unit, Water Unito 2 Y&}

3.2.5.2.2 Process 2.1.2

Reference Number 2.1.2

Name Powder Unit
Input Throws
Output Push Data

Description

Logic Controller2 £ do]g& <lzddto}
Data Base® Push 3s{j&C}.
17|14 Push Data= 7m7}-£2] Fo|rt.

3.2.5.2.3 Process 2.1.3




Reference Number

2.1.3

Name Water Unit
Input Throws
Ouput Push Data
Logic Controller2 ¥E Go|EE& < gto}
Description Data Base® Push sfj&C}.

o]7]A] Push Data: 29| Qfolc}.

3.2.5.2.4 Process 2.14

Reference Number 2.1.4
Name Bean Unit
Input Throws
Ouput Push Data
Logic Controller2 £ & go|E|S ¢l=ddto}
Description Data Base® Push slj&ct.

o{7]4 Push Datat 7T LT ol

3.2.5.2.5 Process 2.1.5

Reference Number 2.1.5

Name Reserve Unit

Input Throws

Ouput Push Data
Logic Controller2 2 Go]g|& <lzddto}
Data BaseZ Push 3sf&rt.

o o714 Push Data=
Description

Temperature Data,
Concentrate Data,
Time Data ©o]C}.

3.2.5.2.6 Process 2.1.6

Reference Number 2.1.6

Name Grind Unit

Input Throws

Ouput Push Data
Logic Controller2 2.5 ¢jJo|E|E <l=zddlo}
Data Base® Push 3sf&Ct.

. o{7]4 Push Data+
Description

Aubol ziwgo] AamaxEct A2 %
£ True
olU™ False o]ct.

3.2.5.2.7 Process 3.1.1

Reference Number

3.1.1

Name

Main Controller

Input

Clean Data, Power Data, Processed




Data, Tick

Output

Run

Description

ol&dwto  (Clean Data, Power Data,
Processed DataS A2ttt A% RS
?Jst Bean Amount process, & wHlE
23t Water Amount process, FIj7}2

o=}

2]st Powder Amount process,

()
ol
ol
—_
@
3
io]
®
=
o
e
c
5
o
i)
5
o
a
®
0
«n
)
i)
P o Py

e Az8  2Jst gpeaker interfaceS

Powder &< 9F- Powder Amount
2% - Temperature

=% - Concentrate

3.2.5.3.8 Process 3.3.1

Reference Number

3.3.1

Name Cleaner Unit

Input Clean, Extracted Clean Data

Output Trigger, Clean Data
Main Control® 2 B2 Clean DataZ gro}
@+A Rotate Unit, Spin Unit, Water Unit
5ol Trigger Al2g BU H4 7|55 5t
T E it} Rotate UniteS AISHSHA €1 &

. o2 wAME &d &, Spin Unitg A
Description

YAA Am 71RE AA °F £ Spin Unit
] ARSI WATE de ggoz
S Water Unitez2 =45 AAISH o}
Rotate Unito.2 CTFA] 3] A 3|

WAl o

N

©
1o
Ral

= do o mo




3.2.6 State Transition Diagram
3.2.6.1 State Transition Diagram (for Main Controller)

STD for Main Controller Tick(Display Data ==1) m
//Run Panel
M
Tick(Clean Data ==1)

//Run Cleaner

Stand By
‘Tick(Grind Data ==
//Run Grinder
- —_ Tick(Make Data ==1)
Tick(Speak Data ==1
//Ru(npSpeaker ) //Rur{ Coffee Maker

| >
Coffee

3.2.6.2 State Transition Diagram (for Logic Controller)



STD for Logic Controller Tick[(Concentrate Data==1) &&
(Water Data == 1) && (Time Data == 1)] 2l

//Run Reserve Unit
Tick[(Grind Data==1) Unit

&& ( Time Data ==0)]
//Run Grind Unit

Stand By

—‘Tick[(Bean Data==1
&&FI’—mae—Dataf——Q)] Bean Unit
//Run Bean Unit

Tick[(Water Data==1)
&8 (Time Data==0)]
//Run Water Unit

»>
N Powder Water
Unit Unit

Tick[(Powder Data ==1)
&& (Time Data ==0)
//Run Powder |Unit

3.2.7 Overall DFD

Clean Tick
Clean Button Qean Input Data (YET —
Power Controller
7 Time Input
Time Button fme inp S
Time Data
Concentrate Concentrate Ingu(
Button Concentrate
Data

Pop Data

Data Base
npera Temperature Input, perature
Button "
Temperature
Dat:
- Push Data

Water Input Water
Water or —_— Interface —_—
16 Water Data Log ic

Bean Input Controller
2.1

Powder Input DEHEE
—_—a

Powder Sensor Bean Data
Interface

18

Coffee Machine Powder Data
DFD # Level 2-1
Team 3 of Class A




Display

Panel
Interface — = Panel

Coffee Machine
DFD # Level 3
Team 3 of Class A

Powder

Amount ;I’ean )
214 e Cleaner
Grind

i
|
|
|

J

Ti‘ck> Controller

214

Tempera
ture

216
Concentr M> fee Maker
ate

Tick

Coffee Machine
DFD # Level 4
Team 3 of Class A

Logic

Data
Controller
b 1 |
Push Data Prcessed
Data
Push Data
Push Data
(ET
Pop Data Controller
= x 29




