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1 Introduction

1.1 Objectives

OH

2 ZME 2016E 287 AZEQOIYIHME £l Team T67t WD Coffee

7] et A=ls ttR1 ATt Team T67t 2

—_

Machine System(CMS)2 Unit Testing ©
ot Unit Testing® = 5H7| ISt Testing Pass/Fail CriteriaE ‘82|t O|E +=&3t7|

It Test Design & Test Case & §9|$HCt,

1.2 Background

2016 2917| AZEQIOSIE A S ZE CMSe 2252 SASD 7|
BS 0|8310] HYSCt 7[SE2 UFO0T Unit 2 SRARL SDS EA0A 25 Fo
E0] QUCH CMSE HI| M A[ABoR M, ALEAZE HAMES Sof HIE 7Id2=2
FEot=s AI2”OICE Unit test= A[2ES 45t 22 Rl ZES5S HY2Z ot
= testO|, A2l 52 ZPdts 2450 QFMEES UFSI=XE e +

1.3  Scope

Etss oThl. CMSQ| unit test= AlAEES TSt A BHRQl EESS WY
C=2 o, TteE 2E0| 2FAIEE UHSEXE test L.

14  Project plan
1.5 Configuration management plan
1.6 References
[2016SE_A][1][T6]SRA_2_3
[2016SE_A][1][T6]SDA_1_2
2 Test items

Team T67f SASD 7| & O|23}0] JHLUSt CMSE Testing®tCh SARF SDOA 2HF3H 2t
Process/Module ®2 Testingg FdotCh 2t A2S &H=310] Unite X|Hstn, X|HsH
o

2!
UnitS SRAO FAME W& LX|ot= SHE A=A ZRATICL Test item2 CHS AL
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Features to be tested

Process/Module 2 20| E0H™H 10| XH= =

- CoffeeMachine System
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20| Lt2EX| Testing SHCF.

(1) Process in SRA: Zt Z2MA7F 74X QU= QFAEE UESI= X|E testHCL.
Z} 2850| 7HX|2 U= 7SS testTHLf.

(2) Modules in SDS :

- CoffeeMachine System

<Table 1: HIAE & Process List>

Name

Description

Power Button interface

Poewr ButtonOjAl 22 C|O|HE Button Manager0f 7

SHotLY.

Clean Button interface

Clean ButtonO|A 22 G|O|E{E Button Manager0Of H

S StCt.

Extract Button interface

Rl

Extract ButtonOf|Af ‘22 O|O|HE Button Manager®f &

= SHCh

Reserve Button interface

Reserve ButtonOijA| 22 O|O|E{E Button Managerdi

e ook

Concentrate Button interface

Concentrate ButtonOi| A 22 C|O|E{E Button Manager
Of Mg et

Temperature Button interface

Temperature ~ ButtonOf|A 22  GH|O|HE  Button

Manager0f & otCt.

Water Sensor interface

Water Sensor0|A{ 22 C|O|E{E Ingredient ManagerOi|

HELY.

Bean Sensor interface

Bean SensorO Al B2 [|O|HE Ingredient ManagerO]

oL}

CoffeePowder Sensor interface

CoffeePowder SensorOfjA{ gt

ManagerOf| T otCt.

CIOIEE Ingredient

Button Manager

Zt HE interface®| Al 22 O|O|EE Button Datalfl X
RSO

rot

Ingredient Manager

(=]
2+
Z]

2

r

I interfacedl A 2& O|O|EHZ Ingredient DataOf|

e,

Rl

Reserve Controller

Clean Machine

Reserve Datag 2O A[Zh AAD} count downS L}
Coffee Machine Controller25E

—
S2% [ Cleaner interface2 HHS EWHC}
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Grind Bean Make Coffee Controller25E HHE &0} HIOE 7=
HHE Coffee Machine interface2 EUHCH M =2O| 4
PSESgcignt )

Make Coffee Make Coffee Controller25E HHE g0} IO E THE

= BHHE Coffee Machine interfaceZ 2Lt X Z 9

Coffee Machine interface Controller2E 2 E FHE do} HOE =30},

Features not to be tested
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| HIOIHE TESLD OAAIS0] EXSHA| s =

A
ot

Approach

CMS2| Test Code £ Cygwin + gcc SHEOIA Team T67t A& ZHM3H Unit Test Framework
2 XME|f HEEICEH Program Source Code 2t Test Code 2|
OZ Bt Test Pt 2t T2 M A B2 (process_name)_unit_test L0 X HAEE ¢

F AE =S Test CaseOf 2t ZfASHC}

rOI-

Item pass/fail criteria

Functional Test Pass/Fail Criteria : Z Process/Module & STAtgtZ THESHOF BHCH
Unit test design specification
7.1  Test design specification identifier
CMS_UTC.unit
7.2  Features to be tested
<Table 1: HIAE% Process List> & ZX
7.3 Approach refinements
2} 50| A S UERSH=A| =HQlstr| 28, Ao gelE WEo (Bt

test caseS EMICE O 02|29 A0 CHSHA = test caseE ZHHSHX| ULt
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<Table 2 : Test Design Identification>

Test Case Identifier

Feature

Valid value

CMS_UTC.unit1.1

Power Button interface

Powert{E= 23 ®X HU

2 [ 02 Button Manager®
Mot

CMS_UTC.unit1.2

Power Button interface

T ¥ 12 Button Manager®
FErstC},

CMS_UTC.unit2.1

Clean Button interface

CleanH{ES &3 ®X| U}
2 [ 02 Button ManagerZ
X-I EI"&)‘I_E'.

CMS_UTC.unit2.2

Clean Button interface

CleanHE2 23 RUAS O
CleanHHES 022 =7|3} df
& ¥ 12 Button Manager®
Mot

CMS_UTC.unit3.1

Extract Button interface

Extract HHES 23 X &
*=S M 02 Button Manager
2 MEsttt

CMS_UTC.unit3.2

Extract Button interface

HEHC}

CMS_UTC.unit4.1 Reserve Button interface ReserveHEZS 38 HEOl ¢
H s I ZE HE IS
022 X738t {001}
Button Manager2 T Estrt

CMS_UTC.unit4.2

Reserve Button interface

ReserveH{E & 48 HE0|
o3 WolS I BE HE Z
022 Z7|3tstn {0,0,-
Button Manager2 X &

ot mjo mpo

CMS_UTC.unit4.3

Reserve Button interface

U HUAS I 1H HE
S 092 Z7|348t1 {1,000
Button Manager2 T Estrt

T6 Team
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CMS_UTC.unit4.4

Reserve Button interface

Button Manager2

CMS_UTC.unit4.5

Reserve Button interface

ReserveH{ £0|
U= M NULLS
Manager2 T 23T}

I

CMS_UTC.unit5.1

Concentrate Button interface

ConcentratetH

o
Es

Manager2 T E3IC}

CMS_UTC.unit5.2

Concentrate Button interface

ConcentrateH{E= 3 24
2 [ 12 Button Manager®

Mottt

CMS_UTC.unit6.1

Temperature Button interface

Temperature HHE S
EUS o o2
<)

Manager2 ™ ESHCH

CMS_UTC.unit6.2

Temperature Button interface

ES

TemperatureHHE2 Y
2 [ 18 Button ManagerZ

St

CMS_UTC.unit7.1 Button Manager PowertH£0| = B2 F2
O Button Datal 12 X%
StCt,

CMS_UTC.unit7.2 Button Manager CleanH{E0| = 22 ZHL
O Button Datal| 1S X%
SHCt,

CMS_UTC.unit7.3 Button Manager ExtractHHE0| & g2 F2
O Button Datal| 12 X%t
ShCt,

CMS_UTC.unit7.4 Button Manager ConcentrateH{£0| Y =2

A< Button DataOf 1000| X
& E0] S M Button Data
o] 2002 X% sicCt

CMS_UTC.unit7.5

Button Manager

ConcentratetH{£0| 23 2
42 Button Data0f 2000| X
& E|0] Qe Button Data
of 3008 MT ottt

CMS_UTC.unit7.6

Button Manager

Concentrate{E0| = 2

42 Button DataOf 3000| X

T6 Team
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& E|0] 2™ Button Data
of 1008 M% shct
CMS_UTC.unit7.7 Button Manager Temperaturet{ £0| 43 &
A2 Button Data®f 00| X
& E[0 AS™  Button
DataOf 18 XN& StCh
CMS_UTC.unit7.8 Button Manager Temperaturet{ 0| 23 22
A< Button DataO 10| X%
|0 Qo™ Button DataOf
02 Mg gtk
CMS_UTC.unit7.9 Button Manager ReserveH{E 240| {1,x,0,0}0|
1 Button Data®| AHM 3t
O] 0€ [ Button Data®| A
MR 2ol 12 MLt
CMS_UTC.unit7.10 | Button Manager ReserveH{E 240| {1,x,0,0}0|
1 Button Data®| AHM 3t
O] 1 f Button Datao| A
MR 2tol 0= MEetCh
CMS_UTC.unit7.11 | Button Manager ReserveH & 40| {0,1,0,0}0|
1 Button Datal| S 2t
O] 0¥ W Button Data®l F
HR Zroll 158 Moot
CMS_UTC.unit7.12 | Button Manager ReserveHHE 4f0| {0,1, OO}OI
1 Button Datal| FH®M 2
O] 120¢ [ Button Data9|
SHE 2o 1358 XNZESHCE
CMS_UTC.unit7.13 | Button Manager ReserveHHE 4f0| {0,1, OO}OI
1 Button Datal| FH®M 2
0| 24*60+15¢ [ Button
Datal| &M 2o 02 MT
OtLk.
CMS_UTC.unit7.14 | Button Manager ReserveH & 20| {xy 1,212l
4 Button Datal| AR
w0l 18 MEetrt
CMS_UTC.unit7.15 | Button Manager ReserveHE 20| {xy,0,1}2!
A2 Button Datal| Al
wol 12 X‘l’“ﬁ“:f.

rlo

CMS_UTC.unit8.1 Reserve Controller Button Data2| 2Ol {0,y,1}

[HIAE 23] T6 Team 10
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B2 Reserve Datal| moded|
0, remainTimeOf| Y,
concentrate®| Button DataZ|
concentrate @f, temperature
of Button DataZ2
temperature®| S XS
Button Data®| reserveinfo Al
MY S 022 =7|3} 3“4.

CMS_UTC.unit8.2

Reserve Controller

Button Datal| 20 {0y,1}

A2 Reserve Data2l modeoﬂ
0, remainTimeOf y& X%}
i Button Data2|
reservelnfo MEHM Zt2 02

2 %73} sic}.

CMS_UTC.unit8.3

Reserve Controller

Button Datal| ZtOl {xy,-1}2!
A2 Reserve Data2| mode0|
-12 X8t Button Datall
reservelnfol| Zf2 022 =

7|t Sty

CMS_UTC.unit8.4

Reserve Controller

Button Datal| 2tO| {xy,0}0]
11 Reserve Datal| ZE7} -1
0| OfL|Z remainTimeO| 0
Ot 2 M remainTimed
remainTime-13t 242 XN&ot
Ct.

CMS_UTC.unit9.1

Clean Machine

Ingredient Data2| watergfO|
5000[2tO|H “Lack of Water”

= ZEHettt

CMS_UTC.unit9.2

Clean Machine

Ingredient Datal| waterg)O]
5000] 40| ™ waterg}Of
water-5009+ {2 ME St

CMS_UTC.unit10.1

Grind Bean

Ingredient Data®| beanztoi|
bean-103t  Ztg HMEStn
coffeePowderz}Ofl

coffeePowder+10% Zt2 X
oLt

CMS_UTC.unit11.1

Make Coffee

Ingredient Data®| watergfof

water-coffeelnfoData.

T6 Team
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Concentrate® Zf=2 X &St
coffeePowderzf o
coffeePowder-10% Z}S M%E
otLt.

CMS_UTC.unit12.1 | Coffee Machine interface Command?t 0% I 02 gt
oLt

CMS_UTC.unit12.2 | Coffee Machine interface Command?Zl 1¢ If 02 =t
oLt

CMS_UTC.unit12.3 | Coffee Machine interface Command?t 2¢ If 02 =t
otLt.

CMS_UTC.unit12.4 | Coffee Machine interface Command?t 0,12 2% Otd
2% -102 Et=tstirt

7.5 Feature pass/fail criteria
Z} 2E2 SRAO| Fo&Of U= aFfA(YE/EE U S2)S ZF USIOF ootk
SRAZQ| process description &=2 & Z$Hot,

Unit test case specification

8.1  Test case specification identifier

<Table 3 : Test Case Identification>

|dentifier Input Specification Output Specification
CMS_UTC.unit1.1 | buttoninput.powerBtn == return O
CMS_UTC.unit1.2 | buttonlnput.powerBtn == 1 buttoninput.powerBtn = 0
return 1
CMS_UTC.unit2.1 | buttonlnput.cleanBtn == 0 return O
CMS_UTC.unit2.2 | buttonlnput.cleanBtn == 1 buttonlnput.cleanBtn = 0
return 1
CMS_UTC.unit3.1 buttonlnput.extractBtn == 0 return 0
CMS_UTC.unit3.2 | buttoninput.extractBtn == 1 buttonlnput.extractBtn = 0
return 1
CMS_UTC.unit4.1 | buttoninput.reserveBtn == | buttonlnput.reserveBtn =
{xy1z} {0,0,0,0} return {0,0,1}
CMS_UTC.unit4.2 | buttoninput.reserveBtn == | buttonlnput.reserveBtn =
{x.y,0,1} {0,0,0,0} return {0,0,-1}
E ] T6 Team 12
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CMS_UTC.unit4.3 | buttonlnput.reserveBtn == | buttonIinput.reserveBtn[0] = 0
{1.x,0,0} return {1,0,0}

CMS_UTC.unit4.4 | buttonlnput.reserveBtn == | buttoninput.reserveBtn[1] = 0
{0,1,0,0} return {0,1,0}

CMS_UTC.unit4.5 | buttonlnput.reserveBtn == | return NULL
{0,0,0,0}

CMS_UTC.unit5.1

return 0

CMS_UTC.unit5.2

buttonlinput.concentrate == 0
=1

buttonlnput.concentrate =

buttonlnput.concentrate = 0

return 1

CMS_UTC.unit6.1

buttonlnput.temperature ==

return 0

CMS_UTC.unit6.2

buttonlnput.temperature ==

buttonlnput.temperature = 0

return 1

CMS_UTC.unit7.1

buttonlnput.powerBtn ==

buttonData.powerBtn = 1

CMS_UTC.unit7.2

buttonlnput.cleanBtn

buttonData.cleanBtn = 1

CMS_UTC.unit7.3

buttonlnput.extractBtn ==

buttonData.extractBtn = 1

CMS_UTC.unit7.4

buttonlinput.concentrate == 1
&& buttonData.concentrate ==
100

buttonData.concentrate = 200

CMS_UTC.unit7.5 buttonlnput.concentrate == buttonData.concentrate = 300
&& buttonData.concentrate ==
200

CMS_UTC.unit7.6 | buttoninput.concentrate == buttonData.concentrate = 100

&& buttonData.concentrate
300

CMS_UTC.unit7.7

buttonlnput.temperature ==

&8& buttonData.temperature
1

buttonData.temperature = 0

CMS_UTC.unit7.8

buttonlnput.temperature == 1
&& buttonData.temperature ==
0

buttonData.temperature = 1

CMS_UTC.unit7.9

buttonlnput.reserveBtn =
{1.x,0,0}

Q& buttonData.reservelnfo[0]

buttonData.reservelnfo[0] =1

CMS_UTC.unit7.10

buttonInput.reserveBtn =
{1,x,0,0}
&’
==1

buttonData.reservelnfo[0]

buttonData.reservelnfo[0] =0

T6 Team
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CMS_UTC.unit7.11

buttonlnput.reserveBtn =
{0,1,0,0}

Q& buttonData.reservelnfo[1]

buttonData.reservelnfo[1] =15

CMS_UTC.unit7.12

buttonlnput.reserveBtn =

buttonData.reservelnfo[1]

{0,1,0,0} =135
&& buttonData.reservelnfo[1]
== 120
CMS_UTC.unit7.13 | buttonlnput.reserveBtn == | buttonData.reservelnfo[1] = 0
{0,1,0,0}

&&
== 24*60+15

buttonData.reservelnfo[1]

CMS_UTC.unit7.14

buttonlnput.reserveBtn

{xy 1,2}

buttonData.reservelnfo[2] = 1

CMS_UTC.unit7.15

buttonlnput.reserveBtn
{xy,0,1}

buttonData.reservelnfo[2] = -
1

CMS_UTC.unit8.1

buttonData.reservelnfo = {0,y,1}

reserveData.mode = 0
reserveData.remainTime =y

reserveData.concentrate

buttonData.concentrate

reserveData.temperature

buttonData.temperature

buttonData.reservelnfo[2] = 0

CMS_UTC.unit8.2

buttonData.reservelnfo = {1,y,1}

reserveData.mode = 1
reserveData.remainTime = y

buttonData.reservelnfo[2] = 0

CMS_UTC.unit8.3

buttonData.reservelnfo = {xy,-1}

reserveData.mode = -1
buttonData.reservelnfo =
{0,0,0

CMS_UTC.unit8.4

buttonData.reservelnfo == {x,y,0}
& & reserveData.mode != -1

&& reserveData.remainTime > 0

reserveData.remainTime -= 1

CMS_UTC.unit9.1

ingredientData.water < 500

“Lack of Water"Z& &

CMS_UTC.unit9.2

ingredientData.water >= 500

ingredientData.water -= 500

CMS_UTC.unit10.1 | None ingredientData.bean -= 10
ingredientData.coffeePowder
+=10

CMS_UTC.unit11.1 | None ingredientData.water -=

=]

T6 Team
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coffeelnfoData.concentrate

ingredientData.coffeePowder -

=10
CMS_UTC.unit12.1 | command == return O
CMS_UTC.unit12.2 | command == 1 return O
CMS_UTC.unit12.3 | command == 2 return O

CMS_UTC.unit124 | command != 0 && command != | return -10
1 & & command != 2

8.2  Test items
<Table 2 : Test Design Identification> &Z&
8.3 Input specifications
<Table 3 : Test Case Identification> &Z&
8.4  Output specifications
<Table 3 : Test Case Identification> &Z&
9 Testing tasks

<Table 4 : Testing tasks & Schedule>

Task Predecessor tasks Skills Effort
Unit Test Plan SRA, SDS = SASD2| 0|5l

Test Design Specification | Task 1 CMS O] s 4
Test Case Specification Task 2 CMS O] s 4
Test Execution Task 3 HAE AEZY 3
Test Result Report Task 4 2

10 Environmental needs
Coffee Machine System?| Unit TestE ?Iot S&td& QA2 CH3aF ZCt
(1) Hardware & Platform

GCC compiler/linker

[EIAE Q3 T6 Team
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(2) CTIP(Continuous Testing & Integrated Platform) Environment
Cygwin

Unit Test deliverables

Schedules

<Table 4 : Testing tasks & Schedule> &=

Im
2
1

T6 Team
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