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Introduction

1.1

Objectives

= =M= 2016d A=Oistu HFH SStute| AZEQIojEst HE Z2of 45t
HE 2ottt dg M= HIOMO[H A[AES AZEQOTS 0|80 7tde Alx
goz peists ol

1.2 Background
AHOOO|H AL ALEAIS] HHE 2ot Mg HEfE Fdste Mert 52¢ 4
f 45 Fgo| et HEet ol AHOE FE= A[L”OICE Unit Teste= Al2H
2 Tdste HEE LIRO0IM 1O BHEE Testdts 400, 27 A E 7[&E2
LI S22 Fo5tH 1 =2 SHE Zu7t HREX| Testdt= Z0|CH
1.3 Scope
2 EMe AOmo|H AlA"-CSl Unit TestE &sH7| fIst ZE AS ETSICL 7
|07 A|AE’S| Unit TestE =5t fIeh At EX}, Test Approach®t Technique
o EHRE o= g 8 =7 SS Folohh ALHO[FH A[AEL| Unit test= A|AE
2 FTHE X CHol ZEES MR S, IHE REO FAMES THES}
=X|E testPtCt.
14  Project plan
O O]H A|AEIS| SRA, SDAE 7|EISZ Program source code X Unit TestS 2
ot Test Code= Cygwin A0|A O|F0{ TICL Program Source code= ¥& F7|E 7t
X2 EHEZ2 build H Unit TestE =>otCt.
1.5  Configuration management plan
FL|O0]# A|AEIC] Program Source Code % Unit TestE 9t Test Codes=
Cygwin ZtZ0JAl O|F0{X|H, Program Source Code % Test Codel| HZA U = A}
g2 XEHoE Y& TestE L.
1.6  References
Test items
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of afAes &S

K| E TestSl, Test item2 CtS A2 SEZ2EH

(1) Overall Coffeemaker System modules
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(2) Main Controller State Diagram

STD for Main Controller

Stand by

ry

Tick[Grind Command == 1]
| //Trigger "Grind"

Grind Interface

T3

Shower Command

Spin Command

nd

Boil Command



Ver. 1

(3) Make Controller State Diagram

STD for Make Controller
Make

l'I

Tick[Make Command ==1]
//Trigger Make

Tick[HotWaterAmount < <1000]
//Trigger Boil

(4) Clean Controller State Diagram

STD for Clean Controller

Rotate i Stand by Shower
Tick Tick

[ProcessNum==1 or 5] [Pm_:essNum::«i]
//Trigger Rotate /fTrigger Shower
//& ProcessNum += 1 //8 ProcessNum += 1

'I

Tick

[ProcessMum==2 or 3]
//Trigger Spin

#/8 ProcessNum += 1

Spin

(5) Output Controller State Diagram

STD for Output Controller

Tick[pushData] Tick[pushData]

/{Trigger Display //Trigger (sound(num))

3  Features to be tested

(1) Process in SRA : Zt ZE2MAT} 71X Q&= QAL

-Coffemaker System

(2) Modules in SDS : Zt 2&0| 7tX|11 U= GH|O|E AHHO|AE TestBHC}.
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-Coffemaker System(<Table1 Testing Process(DFD) 2|AE>2| Process name &X)

<Table1 Testing Process(DFD) 2|AE >

ID | Name Description

1 | Logic Controller | ZtZte| QIE{H|O[A0A 2 HIO|HEE T StructureFENE TF
=0] Data Base0| MZA[Z|AHLE Main Controller0l| 2L{ZEC}.

2 | Main Controller | Clean Data, Power Data, Processed Data, Pop DataE HfOFA]
Clean Controllerof| A HAS=HZ, Make ControllerOf 7 I|X| %,
output Controller0f &3 &%& A5t Grind Interface0 2
Moz AHIOZIRE UEA ot

3 | Clean Controller | Main Controller2 % H 43 & 20} Rotate Interface, Spin
Interface, Shower InterfaceE Za&A|7H YAZsE SHA SO

4. | Make Controller | Main Controller2 8 E 412 & B0} Boil Interface, Make Interface
of M= HU HONHLES TS oot

5. | Output Main Controller2 2 E A= & 20} Speak Interface, Display

Controller Interface0f 125 B0 EHXYS FHSEF it

Features not to be tested

(1) Process in SRA : 2|&

Ct.

- Coffemaker System

Modules in SDS

- Coffemaker System(<Table2 E|

X EZtolY, Bha HOJE TE Z2M2A S2 TestOlA Xl

ESIX| &2 Process(DFD) EZ|AE>2| Process name

SEN)

<Table2 HIAESIX| %4Z Process(DFD) E|AE>
ID Name Description
1.1 | Clean Interface | @AHE0| S R=X| &X[|5t0 Main Controller2 EL{ZEC}.
12 | Power Interface | M@IHE0| Z2{MEX| ZXI5H0] Main Controller® HLiFCt,
1.3 | Time Interface o2 AlZtel UL Hh= OIEHO|AR, A|ZHHOIEIS Logic

Controller2 EL|Z=C},

1.4 | Concentrate ST HO|HE 2OtAM Logic Controller2 ELj=C}.
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Interface

1.5 | Temperature 2% Oo|EE 2OtA Logic Controller2 ELH{FELCE

Interface

1.6 | Water Interface | ®X =2 THEe| HO|HZ Logic Controller2 EL{FELt.
(]

1.7 | Bean Interface | ®X} AF2| THE2| H|O|E{Z Logic Controller2 HL{ZFCt

1.8 | Powder oAXf AHLZ7tF2| T HO|HE Logic Controller2 HLU{FECE
Interface
5.1 | Speak Interface | Output Controller25 E A= E RO} SpeakS THSI=SF BIC}
5.2 | Display Output Controller22E A= E 20} DisplayE +d5t=& ot
Interface Ct.
Approach

L0 0|7 A|AEIQ| Program Source Code S Unit Test & 98t Test Code= Cygwin(gcc)
SHE0|A O|FO{X|H Program Source Codel| HZd % YA XHEHoZE ETED |

EEIC}

—

|>

ltem pass/fail criteria

24 EE2 27AgE 25 TESHOoF oo 2F 4o E = el Zutrt Zotof oot

o

Unit test design specification
7.1 Test design specification identifier
T3_Coffemaker_0_000_000
7.2  Features to be tested
< Table1 Testing Process(DFD) Z|AE> XZ&
7.3 Approach refinements

NPS o Zt RE0| @FAI S DHESI=XE &QIst7| 25t0], 2 AR HolE &
O 7|85t test code & ZfMSHCE 11 029 0|2 &0 CHSHA = test code & &

goHA| =t

-

74  Test identification

<Table3 Test Design Identification>

T3 8
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Identifier

Feature(Process
DFD)

Valid / Invalid value

Coffemaker_0_000_000

1.Logic Controller

Time Input : 0
Concentrate Input : 100

Temperature Input : 0

Coffemaker_0_000_001

1.Logic Controller

Time Input : 0
Concentrate Input : 200

Temperature Input : 0

Coffemaker_0_000_002

1.Logic Controller

Time Input : 0
Concentrate Input : 300

Temperature Input : 1

Coffemaker_0_000_003

1.Logic Controller

Time Input : 11061525
Concentrate Input : 100

Temperature Input :

Coffemaker_0_000_004

1.Logic Controller

Time Input : 11052300
Concentrate Input : 100

Temperature Input :

Coffemaker_0_000_005

1.Logic Controller

Time Input : 5260900
Concentrate Input : 100

Temperature Input :

Coffemaker_0_000_006

1.Logic Controller

Time Input : 5310930
Concentrate Input : 100

Temperature Input :

Coffemaker_0_000_007

1.Logic Controller

Time Input : 3010000
Concentrate Input : 100

Temperature Input :

Coffemaker_0_000_008

1.Logic Controller

Time Input : 12252100
Concentrate Input : 100

Temperature Input :

Coffemaker_0_000_009

1.Logic Controller

Time Input : 8230830
Concentrate Input : 100

Temperature Input :

Coffemaker_0_000_010

1.Logic Controller

Time Input : 8231200
Concentrate Input : 100

Temperature Input :

Coffemaker_0_001_000

2.Main Controller

Clean Data : 1
Power Data : O
Water Data : 0

T3
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Bean Data : 0
Powder Data : 0

Coffemaker_0_001_001

2.Main Controller

Clean Data : 0
Power Data : 0
Water Data : 5
Bean Data : 5
Powder Data : 5

Coffemaker_0_001_002

2.Main Controller

Clean Data : 0
Power Data : 0
Water Data : 100
Bean Data : 5
Powder Data : 5

Coffemaker_0_001_003

2.Main Controller

Clean Data : 0
Power Data : 0
Water Data : 200
Bean Data : 5
Powder Data : 20

Coffemaker_0_001_004

2.Main Controller

Clean Data : 0
Power Data : 0
Water Data : 200
Bean Data : 300
Powder Data : 5

Coffemaker_0_001_005

2.Main Controller

Clean Data : 0
Power Data : 0
Water Data : 200
Bean Data : 300
Powder Data : 300

Coffemaker_0_001_006

2.Main Controller

Clean Data : 0
Power Data : 0
Water Data : 200
Bean Data : 0
Powder Data : 5

Coffemaker_0_001_007

2.Main Controller

Clean Data : 0
Power Data : 1
Water Data : 0
Bean Data : 0
Powder Data : 0

Coffemaker_0_002_008

3.Clean Controller

Clean Data : 0

T3
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Coffemaker_0_002_001

3.Clean Controller

Clean Data : 1

Coffemaker_0_003_000

4. Make Controller

Concentrate Input : 100

Temperature Input : 0

Coffemaker_0_003_001

4.Make Controller

Concentrate Input : 200

Temperature Input : 0

Coffemaker_0_003_002

4.Make Controller

Concentrate Input : 300

Temperature Input : 0

Coffemaker_0_003_004

4. Make Controller

Concentrate Input : 100

Temperature Input : 1

Coffemaker_0_003_005

4. Make Controller

Concentrate Input : 200

Temperature Input : 1

Coffemaker_0_004_000

5.0utput Controller

Input: 1,0

Coffemaker_0_004 001

5.0utput Controller

Input : 2, 0

Coffemaker_0_004_002

5.0utput Controller

Input : 3, 0

Coffemaker_0_004_003

5.0utput Controller

Input : 4, 0

Coffemaker_0_004_004

5.0utput Controller

Input : 0, 3

Coffemaker_0_004_005

5.0utput Controller

Input : 0, 2

Coffemaker_0_004_006

5.0utput Controller

Input: 1, 1

Feature pass/fail criteria
X Yo ofsh el ol4tel gt el of
d & Z2M2e x4 029 o] Lig + el

o 2ol o3 HAE SHK|

Unit test case specification

8.1

oro
s O.

Test case specification identifier

a fFl=

&l oISt

Identifier

Input Specification

Output Specification

Coffemaker_0_000_000

Time Input : 0

Concentrate Input : 100

Temperature Input :

call pushCoffeeData()

Coffemaker_0_000_001

Time Input : 0
Concentrate Input :

Temperature Input :

200

call pushCoffeeData()

Coffemaker_0_000_002

Time Input : 0

Concentrate Input : 300

call pushCoffeeData()

T3
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Temperature Input : 1

Coffemaker_0_000_003

Time Input : 11061525
Concentrate Input : 100

Temperature Input :

call pushReserveData()

Coffemaker_0_000_004

Time Input : 11052300
Concentrate Input : 100

Temperature Input :

call pushReserveData()

Coffemaker_0_000_005

Time Input : 5260900
Concentrate Input : 100

Temperature Input :

call pushReserveData()

Coffemaker_0_000_006

Time Input : 5310930
Concentrate Input : 100

Temperature Input :

call pushReserveData()

Coffemaker_0_000_007

Time Input : 3010000
Concentrate Input : 100

Temperature Input :

call pushReserveData()

Coffemaker_0_000_008

Time Input : 12252100
Concentrate Input : 100

Temperature Input :

call pushReserveData()

Coffemaker_0_000_009

Time Input : 8230830
Concentrate Input : 100

Temperature Input :

call pushReserveData()

Coffemaker_0_000_010

Time Input : 8231200
Concentrate Input : 100

Temperature Input :

call pushReserveData()

Coffemaker_0_001_000

Clean Data : 1
Power Data : 0
Water Data : 0
Bean Data : 0
Powder Data : 0

Call Clean Controller

Coffemaker_0_001_001

Clean Data : 0
Power Data : 0
Water Data : 5
Bean Data : 5
Powder Data : 5

Call Output Controller
A7t SOXX| B2

Coffemaker_0_001_002

Clean Data : 0
Power Data : O
Water Data : 100

Call Output Controller
AL 7t S OX|X| ES

T3
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Bean Data : 5
Powder Data : 5

Coffemaker_0_001_003

Clean Data : 0
Power Data : 0
Water Data : 200
Bean Data : 5
Powder Data : 20

Call Make Controller

Coffemaker_0_001_004

Clean Data : 0
Power Data : 0
Water Data : 200
Bean Data : 300
Powder Data : 5

Call Make Controller

Coffemaker_0_001_005

Clean Data : 0
Power Data : 0
Water Data : 200
Bean Data : 300
Powder Data : 300

Call Make Controller

Coffemaker_0_001_006

Clean Data : 0
Power Data : O
Water Data : 200

Call Output Controller

ALZF BSOXX| ES

S5O

Bean Data : 0
Powder Data : 5
Coffemaker_0_001_007 Clean Data : 0 Power Off
Power Data : 1
Water Data : 0
Bean Data : 0
Powder Data : 0
Coffemaker_0_002_000 Clean Data : 0 Output : 0
YK @e
Coffemaker_0_002_001 Clean Data : 1 Output : 1
Coffemaker_0_003_000 Concentrate Input : 100 | Output : 1
Temperature Input : 0 7|7t 2HE01d
Coffemaker_0_003_001 Concentrate Input : 200 | Output : 1
Temperature Input : 0 | |7t BHS0{H
Coffemaker_0_003_002 Concentrate Input : 300 | Output : 1
Temperature Input : 0 | |7t BHS0{H
Coffemaker_0_003_004 Concentrate Input : 100 | Output : 1
Temperature Input : 1 Ao 7F FS01H

T3
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Coffemaker_0_003_005

Concentrate Input : 200

Temperature Input : 1

Output : 1
AHo|7t 201 H

Coffemaker_0_004_000 Input: 1, 0 printf("1)MakeWwn");
printf("2)Cleaning¥#tn");
Coffemaker_0_004_001 Input : 2, 0 printf("concentrate: ");
Coffemaker_0_004_002 Input : 3, 0 printf(“temperature : ");
Coffemaker_0_004_003 Input : 4, 0 printf(“time : ");
Coffemaker_0_004_004 Input : 0, 3 HZS
Coffemaker_0_004_005 Input : 0, 2 HZ&S

Test items

< Table3 Test Design Identification > &=

Input specifications

< Table4 Test Case Identification > &=X

Output specifications

< Table4 Test Case Identification > &=X

Testing tasks

< Table5 Testing tasks & Schedule >

Task Predecessor task Special skills Effort | Finish
date
(1) Unit Test Plan Ztd T3.CoffeemakerSRS &4
T3.CoffeemakerSRA &t
T3.CoffeemakerSDA &t
Coffeemaker System T3
(2)Test design Task1 PTSOfl CH3t Ofsf
specification
(3) Test case Task2 PTSOfl CHBt Ofsf
specification
(4) Test Execution Task3 Test code ZhHd
Test toolsOf CHEt
Ol si
(5) Test result report Task4
T3 14




10

11

12

Environmental needs

F{I| M| 0|7 A|AHEIO| Unit TestE e+ &HEHA

(1) Hardware & Platform

GCC compiler/linker

(2) CTIP(Continuous Testing & Integrated Platform) Environment

Cygwin
Unit Test deliverables
Schedules

< Table5 Testing tasks & Schedule > &=

T3
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