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1 Introduction
1.1 Objectives
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1.2 Background
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1.3 Scope
O] ZM& Coffee Machine System & SIEQIO{Qt #&A Q0| Zad + Us ZES MR
Unit TestE F=RADICE O|QF ZHEHDBIO testE FASH7| ot Aot AL T2 &Y, 7|32 7
= 28 2 =7 52 e MM HolSt 0| HIE2Z QFAYO0| BHESH=X| testTHC).

14  Project plan

Coffee Machine System®| SRS, SDSE 7|Bt2Z Program source code 3 =
Code= Cygwin 2+4O0|A O|FO0{ZICt Program Source codes Y™ F7|E 7iX|n Bt

Build % Unit test& &$ICE 2|10 Unit test == Simple TestS O 3tCt,
1.5  Configuration management plan

Coffee Machine System®| Program source code % Unit TestE® 9%t Test Code= Cygwin 0]
M O|RO{ZICt Program Source codel| HZ 8 =8 Ad2 XEHH2=2 ST HAEECH
Unit test= 2016-11-501 20{AM SH 2

£ =
AFSHO| ErANSE 7 Ol =3, Eg 9 £==5&OZ Unit test

TestE& ¥k, F&F Program Source codel| =%
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1.6 References
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Coffee Machine_SRA ver 3.0
Coffee Machine_SDS_ver 2.0
2  Test items

Coffee Machine System& Td%t= Za EFR[Q] EES0| Unit Test?| CHO| ECh 2t R=E9
inputdf] ool Zt2 YRS M |St= outputO] LEREX| testStl test itemE2 CHE AIRE

22E TR QLY

2.1 Overall of modules (Coffee Machine_SRA_ver 3.0 &=X)

18 1 Coffee Machine System Overall DFD
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DFD of modules (Coffee Machine_SRA ver 3.0 & =X)
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12l 3 DFD Level 3 Main Controller
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Alarm . 2
Controller t’
271

Status Sintus Data

12! 4 DFD Level 3 Alarm Controller

2.3 STD of modules (Coffee Machine_SRA_ver 3.0 & X)
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| ButtonData = s Resenabion’]

I¥ | Statug concentration == true |

£ Starunrmade = i,

Satus concentration = conceniration value
Enable Tcle”

Reservation

i = ]

= idlie

Stabis resar. works BurttonDats I | BustoriDats = e “Clogn™ ||

Enabile ‘e Status reser_works o 'Clean®
AN WAkt = =500 ]

S Stas mode = Chean.

Amountdatawaber -=500

Trigger "Clean*
Cikuemiration Puslweizing I ot > =2 |

e
¥ [ BumenBata = = ‘Supph] forim,
J Statusmode = supply, Ratup.made = idie
Disatde il Statusreser_workefaloe,
Enatiy Toie"

o[ Bumonbata «= "Contensration settng”]
# Matunmadd = Condenteation wedling,
Trigger "Concentration setting™
Dy "idle"

Wik
A-Alraen ] =Faiger

¥ [ Buttonflata == “Temperature’] i aFalse
{ Snrus e = Temgerartuns terting Mran;m:e- s

Erable “idie

Trigger “Tempemature setting”

FEatamede = iy

Temperalure
kil

Edfraction

12l 6 Level 4 STD — Main Controller - 2

Alarm Controller 2,7.1

If [ Alarm1 == False I Alarmd == Falsa,

Amountdata wabef= Status. cancenbation® 100, Status.frash == truo|
I Display Command [ 25 B2 “+Amount.data waler) /' Gisplay Command (3 T) T8 T3 Wi
Speak Command ("7 18 =4 #E Speaker Command ("5 M 28%)
Tergger “Walaf lack™ Tick Trigger “Trash lack”
L Alram3=irnes

Enabile “wdla”

Trash fack

If| Alarm2 == Falsa;
Ampuridata porwder == False,
Amcuriidata coffes < 10]

{ Digplay Command (* 81§ $£5" sAmountData coffes)

Speaker Command{ @08 T IH°)

Trggar "Coffee leck’

Erather “icia”

Collealagk

12l 7 Level 4 STD — Alarm Controller

3 Features to be tested

P~

3.1 Processes in SRA: Zt TZMATL 7tX| 1D Ye QFARE OHESIEX| Test $HC}
32 Modules in SDS : Z+ 20| 7X[1 & OIO|E QUEH|O|AE testBCl <Table 1 test

=
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&t process(DFD) 2|AE>2| process name &

<Table 1 test® process(DFD)

Z|AE>

ID

Name

Description

1.1

Temperature Button

Interface

2l348t2 Temperature

InputZ Button Data®
HEIA A F = interface

1.7

Water Sensor Interface

Al

rok

29| &2 Water
Amount Dataz

HSIA|Z{F = Interface

1.9

Powder Sensor Interface

2RI ALTER U2
powder Amount Data=

HBIA| AT = Interface

1.10

Determine Button Data

82 Button Data

=
Button DataZ X%t

2
=

FSE
St
—

Ct.

Main controller

Button Data2t Amount
Data, Status DataE
0|83t Status DataS
HLfM StatusE F7|HL=2
AAISE0, ZF TriggerE

o
S AIZIL.

Idle

EnableO| X&5HH 1
HEHOIAM MZR Input2
2SS &= AL, OHE
Trigger?t Z-&5tH |dle2
DisalbeO| &1 MZZ

Inputg &S = 8ICL

pulverizing

Trigger?t 2-&5HH
MotorOf| A 24 FHS
et O =, =dof ot
g E= 5 FES

LH2ICt.

Clean

Trigger?t Zt=5tH
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MotorOf| Al EAHHS

Lhalct,

Reservation

Trigger?t ZH&SHH StautsOf|
Setting DataE £ L{j0f
StautsE ALIAIZICE

Concentration Setting

Trigger?t 21&SHH StautsOf|
Setting Dat % HL{o
Stauts& AAIA|ZICEH

Temperature Setting

Trigger?t Xt&StH StautsOf|
Setting DataE &£ L{j0f
StautsE A4IA|ZICH

2.1.10

Supply

Trigger?t &
Supply0ll E53d=
Ly 2Ict.

4 Features not to be tested

4.1 Processes in SRA : 2|5

st}

—

YA =2toly, e Mol H

qCh T2 M A S22 testO| A X2

42  Modules in SDS : <Table 2 test StX| %2 process(DFD) 2|AE>2| process name &=

<Table 2 testStX| %2 process(DFD) Z|AE >

ID Name Description
1.2 Reservation Button | 22 Temperature
Interface InputZ Button Data®
H2tA A F = interface
13 Clean Button Interface LHL2 Clean Input2
Button DataZ HZHA|7
£ interface
14 Concentration Button | ¥ H2H2 Concentration
Interface Input2 Button DataZ

2016
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HStA|F] F£ interface

1.5

Power Button Interface

282 Power Input2
Button DataZ HZHA|A

F £ interface

1.6

Coffee Extraction Interface

222 Coffee Extration
InputZ Button Data=

#H2tA |7 =& interface

1.8

Coffee Sensor Interface

AXgt AHIle| ¥Z Coffee
Amount Dataz

HSEA|Z{F = Interface

Determine Sensor Data

dMSS 0|83 &

rlo

Amount DataE Amount
DataZ X Z&$tCt,

Main Controller

XMZEl Button Data2t
Amount DataS 20} 2}
interface@t ControlOj |
FF Ho|HE EAZECL,

Idle

Heat

TriggerZt Zt=5tH
Motor0f| 7| 7tEEHS
LH 2/t

Extraction

Trigger?t Z-&otH
Motor0i| 7| F=HE2

LH2ICt.

2.2

Display Interface

Main Control2 5 Ht2
Status DataZ Display
Command=Z B 25T}

2.3

Motor Interface

Main Control2 22 Motor
Command& 7|47t

LOot=2 = U= Motor
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CommandZ Hzl3}0]
L &£

2.7.1 Alarm Controller Status®| Datas Ot Zt
LEAlZIC

L)

Triggers2 &&A

272 idle EnableO| Z-S3stH LES
SHX| oD CHE Trigger
Zt= Al DisableO]
A& oHC}

273 Water Lack EnableO| Zt55tH L&
SHX| o0 CHE Trigger
Xtz A| DisableO|
S oL}

274 Coffee Lack EnableO| ZS3stH L& S

SHA| 4o CHE Trigger
Xt= Al DisableO]

=

o

Xt
Al

275 Trash Lack EnableO| 2t&56tH L&
SHX| 4o CHE Trigger
Xt= A| DisableO|
A SotCt.
5  Approach

Coffee Machine System2| Program Source code R Unit testE </® test code= Cygwin(gco)2td

OlM O|FO0IX| program source codel| HZ& 8 =8 A2 X&EH2 =2 k|l HAE EFCH

6 Item pass/fail criteria

-

24 BEE2 27A

mjo

25 QFE5tofoF ook UE o E = gtel Zutt ZOtoF oot
7  Unit test design specification

7.1 Test design specification identifier

Coffee_UTD_000_000
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Features to be tested
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<Table 1 HIAE & process(DFD) Z|AE> &HZE

7.3

74

2016

Approach refinements

Test identification

=HQI5H7| fl5te], e Aol gof & W8 7|

ol &0l CH3HM = test caseE ZSHA| =L

Identifier

Feature (process ID in DFD)

Valid value

Coffee_UTD_001

1.1 Temperature Button

Interface

Zd BHE A, temperature
button data®l Q= gt

setting

Coffee_UTD_002

1.7 Water Sensor Interface

z2 OE A, 2o % ¢
o2, ZU UZGX S
A, Bl 3o BE%g o
2|
[ |

Coffee_UTD_003

1.9 Powder Sensor Interface

2 7 £

Zagts 98
Coffee_UTD_004 1.10 Determine Button Data | 22 22 Zt0o| dsiEst=

F3d =
Coffee_UTD_005 2.1.3 pulverizing A™E =2d0 oY &&=

HHOE A ZICE

heat(7t€) or extraction(F

)

Coffee_UTD_006

2.1.6 clean

2.4 cleaner interface

Qo] ZHZS BHEBIA|

o
O™ cleaner interface

nx &2 Mo

o0

Coffee_UTD_007

2.1.7 Reservation

setting datag 2Z£ setting

Coffee_UTD_008

2.1.8 Concentration Setting

2.6 Setting

concentration datag
settingSt1l, setting datas
42 settng

Coffee_UTD_009

2.1.9 Temperature Setting

2.6 Setting

temperature datagE

settingStl, setting datag
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7.5

MachineQ| Zt EZE(ZZAM2A)2 SRAC HO|Z|0f e FAE ( ¥8 / 28 8 7

o
=
DEESHOF SICE ZF EE(ZEMA)e 2 / =3 X SE2 SRAL| process description E=2 &
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Coffee_ UTD_010

2.1.10 Supply

2.6 Setting

12 setting

ZHE2 UF A supply(E
=) 2, BESHK| @S Al
supply(2)2  T™ASHA|

Zsto},

—

8

8.1

2016

Unit test case specification

Feature pass/fail criteria

Test case specification identifier

|dentifier Input Specification Output Specification

Coffee_UTD_001_001 Command="1"(&=7 BtF) | button dataOf| 3
setting---0 Ht=to 2 CHA|

Coffee_UTD_001_002 Command="2"(Z71 2t%) | button dataOfl o

setting---0 gtsto = CHH|

Coffee_UTD_001_003

%)
Coffee_UTD_002_001 Command = "& & datadl | =H HF----1 H=o=ZF
= = CHA|
Coffee_UTD_002_002 Command = “& & data® | = £%5F--"20| &%
2 =H 285% L|Ct =3-.0 tHtztoz
CHA|
Coffee_UTD_002_003 Command = "E& & data® | = £5F st2z2 otz
2 20 2853 --fail
Coffee_UTD_003_001 Command = “powder & | = FF---1 Ht=toz2 0f
data2O{&" = F X
Coffee_UTD_003_002 Command = “powder & | XA EZEF--HA7 ZQ
data®olg" = 255 SHLCHEY  ---odtste =z
CHA|

Coffee_UTD_004_001

Command = "2 MH"

25 HA7H interfaceZ2 H0f
P

g---0 Brto = T
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Coffee_UTD_004_002 Command = "0jef dH" Ol M interfaceZ O]
Z---1 disto 2 A
Coffee_UTD_004_003 Command = "4 AH" HA interface A3---2
sto 2 LK
Coffee_UTD_004_004 Command = "s& &A%" sE AW interface &Y
---3 dt=to 2 X
Coffee_UTD_004_005 Command = "M A8 M A interface ¥
-4 Htzto 2 A
Coffee_UTD_004_006 Command = "F&& &A¥" FZE 4% interface &Y
---5 Htsto 2 X
Coffee_UTD_004_007 Command = "&& A&" 35 interfaceddl---6 Ht
sto 2 LK
Coffee_UTD_005_001 Command = "®&7t =A [ "7tg" Al -0 Htgro
= FAZ[X] S 2 A
Coffee_UTD_005_002 Command = "2&E7t = |"F&" ¥ -1 Hehe
2 DEAIA" 2 CHA|

Coffee_UTD_006_001 Command = "& 0| & | “clenaer interface” A%
= TZAI-" -0ttt

Coffee_UTD_006_002 Command = "& ¥0| =7 | "20| BFsiM HAE &
= TFAZ[X] S = &L &

grsto R oK

Coffee_UTD_007_001

Command =

"reservation'settings $HCH,

"reservation setting” XI&l
Al, 1dtzt

Coffee_UTD_007_002

Command =

"reservation'setting= $+CH.

"reservation setting” 7%l
Al, setting(2)eh 242 1%

ot ogt

Coffee_UTD_007_003

Command =

I_l
L

"reservation"setting= ot
CHE ZtS setting?t ZADtQt

H| @

I'Q

"reservation setting"Z 1t
setting()@t CHE Zqt

ol 0 gtgt -fail

o
£

Coffee_UTD_008_001

Command

rot

"concentration setting=
El_u

"concentration setting" % &
Al, 28tst

Coffee_UTD_008_002

Command =

"concentration settingS
[:|_||'

"concentration setting" %!

Al, setting(4)2h %+l 28k

L

Coffee_UTD_008_003

Command =

"concentration setting" 21
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"concentration setting= ot | 2@l setting(4)2t CHE
Ct Zb ghol ogtst fail
Coffee_UTD_009_001 Command = "temperature | “temperature setting” %I 2
setting"S 2HCH Al, 18tz
Coffee_UTD_010_001 Command = ‘"supplyZ=7 | "3t |57} 0|0 7t5 Xt
THSSHX| S ASLCH =8 ---182to
2 A
Coffee_UTD_010_002 Command = "supplyZ=Z | supply_interface() & &---0
el gtsto = O
Coffee_UTD_010_003 Command = ‘"supplyZ=Z | 21 |F7} o|O] 7t5 Kt

FESIX| EHS” AEFLCH =8 ---1Htee
2 i, oxt HIRYS M
LA S| YZ -- fail
8.2  Test items
8.12| test case Identification &Z
8.3  Input specifications
8.12| test case Identification &ZX
8.4  Output specifications'’
8.12] test case Identification &=
9  Testing tasks
Task Predecessor Special Skills Effort Finish Date
1. Unit Test | SRS Zh4 SRS, SRA, SDSOf
Plan Zf-d SRA ZHd Ciot ofsh
SDS 2
System T3
2. Test design | Task 1 SystemOf|  CHSH 2016-10-30
specification O|3H
3. Test case Task 2 SystemO  CHgt 2016-10-31
Of3f
4, Test | Task 3 Test code &+ 2016-11-05

2016
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Execution Test toolsO CH

o O[3l
5. Tet result| Task 4 2016-11-06
report

10 Environmental needs

Machine2| Unit testE @[t &tE8% QAL Chgat 2ot
1) Hardware & Platform : Cygwin

2) CTIP Environment

11 Unit Test deliverables

12 Schedules

9 Testing Tasks &=
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