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Background

Coffee Machine System2 X 7|72 HEjt 2O d&S AFEXAIO|A Y21, Ab

Ao YHS Ob 7719 gHE MIATH £ =40 ME HES dSEL =9

|_

=) S
O ™, Coffee Machine System2 AREXHO| A oHH

Unit Teste= 7|28 Q1 A3 71sot

Eof tiet HAE IEE AFoi0], AE E=

-

3 A
TestS St= HYUOICE 2FMES 7[E22 Y £82 sty 1 o=tz SHt

€ A7t LUREX| TestE THCL.
Scope

Coffee Machine2 AEXIS| QHOf 2t Machinel| AEIE XA & =AY [HE X

W3 WA} ;)2 Lk

Project plan

Configuration management plan

Coffee Machine System2| Program Source Code 5! Unit TestE {8t Test Codes
Cygwin EZ0|A O|RO{X|0, Program Source Code % Test Codel| #Z AU YAl

2 XEHoE S Test ECf
References
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[2016SE_B][T1]SRA_Ver3.0

[2016SE_B][T1]SDS_Ver2.0

2  Test items
Coffee Machine System2 Tt X EHRQ] RES0| Unit Test® CHAO| EICt ZH RE
=0| QPSS UFSHE X|ZE TestolH, Test itemS LIS A2 25 E EEE|QACT
(1) Overall Coffee System modules(T1_SRA_3.0 &=X)
ARZ
(2) State Transition Diagram(Machine Controller) (T1_SRA_3.0 &=x)
ARZE
3  Features to be tested
Z} Process/Module =0| ZtX|11 QU= 2FAI(YE ME SHE =23 5)2 UHSt= X
£ Test$tCt.
<Table1 E|~EZ Process(DFD) List>
ID Name Description
2.1.1 | Machine Controller | Converted Buttons Data, Converted Sensors DataE £445}0
ZHO| SH= ProcessE A ST}
2.1.2 | Smash & 22 ProcessZ SmashA@ ZIE Coffee Command HEf
2 Coffee Interface2 E LI, LCD Command?| HEHZE LCD
Interface2 HEHC}
2.1.3 | Bail =2 20|& ProcessZ Smash2| =H & HAAI 8t F(Smash =
40| o™ =M HH oF F) Boil2] M ZIE Coffee
Command YEHZ Coffee InterfaceZ EL{11 , LCD Command?2|
HEZ LCD InterfaceZ H ML}
214 | Extract 71O F=Z ProcessZ Boil?] = & ZAA} 3t F(Boil =H0| Gt
O AME A Bt F) Extracte| A ZAUE Coffee
Command @EIE Coffee Interface2 EL{11, LCD Command?|
HEHZ LCD interface2 H LY,
2.1.5 | Reserve F=, HA0Y ProcessE Reserve?} Enablek|H CHE ofifst 2
e BHX| QICH7}E A|ZHO| X|Lt DisableO| TP O 2FSt Extractlt
Machine Clean Process& M@ A|ZIC}
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2.1.6 | Machine Clean M4 ProcessE Machin Clean?| % ZA1IE Cleaner Command
9| HEZ Cleaner Interface2 2L, LCD Command2| HEHZ
LCD Interface2 =ML},

2.1.7 | Concentrate &= 2% ProcessZ Enable &M AMEXIZRE YHIUS E=
Ch 222t2 1, 2, 30t EXSIH SHE YEHUS LS Al
Disable Z|11 1 Z1HE LCD Command2| HEHZ LCD Interface
2 "Wct

2.1.8 | Error Error2 2 ProcessZ2 == ™ XZ HASH=E Process #FFZF,
=25F, AL7IE A E82A| Enable T/ 1 ZItE Speaker
Command?| HEHZ Speaker Interface2 ELH1, LCD
Command®| HENZ LCD Interface2 EWHCH 1 Q|9 Z2= A
& &K Bb=Ct

219 | Stop AL 7|4 BE ProcessE2 TE 7|7t s2[H o MEfE Save
Command?| HEHZ Sace Interface2 EL1 HIL|H{LAO0| F&
EIC},

2.1.11 | Supplement Mz EF ProcessE2 25 HES +E W Enable X[ AREXt
ERH YHYS Y=Lt 12982 JF 71 29 22 ADZIE
=7 38 9 = F7t 0| SFE 1009, ALZIRE 138&
(10g), =& 1000mI7t E&5g &= U= Lo Z[C4gfo|Ch Z[C4g)
oldE EF &M ZAnrt xaX 7t ECh o ZAME LCD
Command?| HE|Z LCD Interface2 =ML

2.1.12 | Trash Off AL WAHZ| MAH ProcessZ MIH7| HMH HES F28 Enable
SIch A& ZIE LCD Command®| HEHZ LCD InterfaceZ &
HCE,

2.1.13 | Temperature_Change | 2= HZ& E3Z ProcessE HE2 T2 isHot = lisHotO| EILC}.

4 Features not to be tested

Che OOlH T ZEMAS2 TestotX| Y=Lt
<Table2 HIAE &lX| 242 Process(DFD) List>
ID Name Description
1.1 Stop Button Interface Stop Button 2FEH 22 o221 Mz E CXE 4
SZ ggsiot
1.2 Clean Button Interface Clean Button 28H 22 Ofd21 Mz E C|X|E 4
SZ ggsiot
13 Extact Button Interface Extract Button E8EH 22 Otd21 Mz E CIXE
2016 Team 1 6
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M=z HSo}

—

14 Reserve Button Interface Reserve Button 25H &2 OId=21 Mz E C|XH
Mo 2 HBSHC}

ro
o
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1.5 Concentrate Button Interface Concetrate Button 25 E gt
o MBE ekt

1.7 Supplement Button Interface Supplement Button ZFE &2 Ofd21 {3 F [
X8 Mz 2 HBSIC

1.8 Trash Button Interface Trash Button 282K 22 Ofd=21 A=z E C|X[E 4
T2 BB

1.9 Water Sensor Interface Water Sensor ZEF2H B2 Otd=1 4z E CIXH
M2 HBSHC}

1.10 | Coffee Bean Sensor Interface Coffe Bean Sensor 25 E &2 OIZZ1 MZE C[X|
H M2 Halsio}

1.11 | Coffee Powder Sensor | Coffee Powder Sensor ZEF B2 o421 MSE

Interface CIX|E Mz 2 HeSHT}

1.12 | Trash Sensor Interface Trash Sensor ZE2H &2 Ofd21 Az E CIX[E 4
=2 Hasiot

1.13 Bttons Data 11,12, 13, 14, 15, 16, 1.7, 1.8E28H Y2 Datas
Z ZQost HO|HELE F=5t MESTICt

1.14 | Sensors Data 1.9, 1.10, 1.11, 1.122EEH 22 Datagd L% H|O]
HELZ =510 MSTICt

2.1.10 | Wait CH7| & EH Process2 CHE YHUS B2 = U&= HH
Ol CH7|MENZ LCD Command? TEHE LCD

Interface2 HLHC},

2.2 LCD Interface LCD CommandE 20} LCD 30| £3T DisplayS
LCDO|| &t

23 Speaker Interface Speaker CommandE &0 2F0| = 225
SoundE Speaker0| EHCH

2.4 Coffee Interface Coffee CommandE Ot ALEA7L Jote AHLE &
= DropO|2t= SIEQINE dl=2 HHY CoffeeE T
=

2.5 Cleaner Interface Cleaner CommandE& 20} Cleaner?t Clean2 A ot
C}.

2.6 Save Interface Save CommandE g0} savel] TE T SHMYEHE

Machine Data StorageO| X% otCt
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5 Approach

Coffee Machine System2| Program Source Code % Unit TestE /ot Test Code= Cygwin + gcc

2ol M

[

Moz &

CUnit2 2 O|FO{ZICt Program Source Code®t Test Codel| B WU +=H Arg2 X|%

S| 0 Test SHCE

6  ltem pass/fail criteria

Zt Process/Module2 QA2 THES|OF SHCH

7 Unit test design specification

7.1 Test design specification identifier
ANAEY UnitHs Al =3l
7.2  Features to be tested
-2 2AM 3. Features to be tested &=
7.3 Approach refinements
TEAM12| Z} BE=0| QFAE S UHES=XE =57 |5td, A0 FolE LY
80| 7|9t5t0] test codeE ZEf-dotCt 1 0[2|Q| 02 &0 CHSHA = test codeE &
d5HA| Y=Lt
74  Test identification
<Table 3 Test design Identification>
Identifier Feature Valid/Invalid Value
CMS_UTD | 2.1.1 mode==0 && (isTrash || vBean<10 || vWater<nWater)) || (mode
_2.1.1_000 Machine ==1 && vWater < 500)
Controller
CMS_UTD 2.11 mode==0 && when==-1 && vBean>=10 && vPowder<10
_2.1.1.001 Machine && lisTrash && vWater>=nWater
Controller
CMS_UTD 2.11 mode==0 && when==-1 && isHot && vPowder>=10 && !isTrash
_2.1.1.002 Machine && vWater>=nWater
Controller
CMS_UTD 2.11 mode==0 && when==-1 && vPowder>=10 && lisTrash &&
2016 Team 1 8
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~2.1.1.003 Machine vWater>=nWater && ((lisHot&&boiled==0)||(isHot&&Wboiled==1)
Controller
CMS_UTD 2.11 mode==1 && when==-1 && vWater>=500
_2.1.1.004 Machine
Controller
CMS_UTD | 2.1.1 mode==3
_2.1.1.005 | Machine
Controller
CMS_UTD | 2.11 mode==2
_2.1.1._006 Machine
Controller
CMS_UTD 2.11 mode==4&&isTrash
_2.1.1.007 Machine
Controller
CMS_UTD 2.11 mode==5
_2.1.1.008 | Machine
Controller
CMS_UTD | 2.1.1 mode==
_2.1.1.009 | Machine
Controller
CMS_UTD 2.1.1 isStop
_2.1.1.010 Machine
Controller
CMS_UTD |2.1.2 ZHEEDOM Smash7t A& & =S B HASIL %S A7
2.1.2.000 | Smash 7 =0 Smashg &2 AlZ =+ Ues AXT S0{7iCf.
CMS_UTD | 2.13 AEEZH0M Boilo] 2& & =75 X HASID &HE Al7|7]
_2.1.3.000 | Boil W=0 Boils & AlZE =+ Us AXT SO{UCE
CMS_UTD | 2.14 HAEEZOM Extract7t 2 & =S HX HASID Hs A7
2.14.000 | Extract 7] W20 Extracts 2 AlZ = A AXY SO{ZCE
CMS_UTD 2.1.5 (n = 1|]2) && (when>=0 && when<=2359)
_2.1.5_.000 Reserve
CMS_UTD | 215 (n '=1]]2) || (when< 0 && when>2359)
_2.1.5_001 Reserve
CMS_UTD | 216 AEZ2{0|A Machin Clean0| A& E Z=AHS WA ZAtstn =&
_2.1.6_.000 | Machine AlZ|17] WiZ0| Machin Clean 28 A|Z & A= AXT SO{ZtCh
Clean
CMS_UTD | 217 n==1]2]3
_2.1.7_000 Concentrate
2016 Team 1 9
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CMS_UTD | 217 nl=1]2] 3
_2.1.7_001 Concentrate
CMS_UTD 2.1.8 vWater < nWater
_2.1.8_000 Error
CMS_UTD 2.1.8 (vWater < nWater) && (Powder<10 && vBean<10)
_2.1.8_001 Error
CMS_UTD 2.1.8 (vWater < nWater) && (isTrash)
_2.1.8_002 Error
CMS_UTD 2.1.8 (vWater < nWater) && (Powder<10 && vBean<10) && (isTrash)
_2.1.8.003 Error
CMS_UTD 2.19 isStop
_2.1.9.000 | Stop
CMS_UTD | 2.1.11 n==1 && m>=0 && m<=100
_2.1.11_000 | Supplement
CMS_UTD | 2.1.11 n==2 && m>=0 && m<=10
_2.1.11_001 | Supplement
CMS_UTD | 2.1.11 n==3 && m>=0 && m<=1000
_2.1.11_002 | Supplement
CMS_UTD | 2.1.11 nl=1]2] 3
_2.1.11_003 | Supplement
CMS_UTD 2.1.11 n==1 && m<0 && m>100
_2.1.11_004 | Supplement
CMS_UTD | 2.1.11 n==2 && m<0 && m>10
_2.1.11_005 | Supplement
CMS_UTD | 2.1.11 n==3 && m<0 && m>1000
_2.1.11_006 | Supplement
CMS_UTD | 2.1.12 mode == 4
_2.1.12_000 | Trash_Off
CMS_UTD 2.1.13 mode ==
_2.1.13_000 | Change_Tem
perature

7.5

2016

Feature pass/fail criteria

ol Lt2 = Qe ZE 49 8 2F dsiEn O A7t THFESH=X] =2
St ZtX| 0= =il & = glenE ofgl H HAESICH
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8  Unit test case specification

8.1  Test case specification identifier
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<Table 4 Test case Idenrification>

Identifier

Input Specification

Output Specification

CMS_UTD
_2.1.1.000_0

controller_Data_Strorage->when : -1
comverted_Buttons_Data->mode : 0
converted_Sensors_Data ->
cSD_vWater : 100
controller_Data_Storage

->nWater : 200

lcd_Command->code : 7

Call Error

CMS_UTD
_2.1.1.000_1

controller_Data_Strorage->when : -1
comverted_Buttons_Data->mode : 0
converted_Sensors_Data ->
c¢SD_vWater : 500
controller_Data_Storage

->nWater : 200
converted_Sensors_Data

->cSD _isTrash : true

lcd_Command->code : 13

Call Error

CMS_UTD
_2.1.1.000_2

controller_Data_Strorage->when : -1
comverted_Buttons_Data->mode : 0
converted_Sensors_Data ->
cSD_vWater : 500
controller_Data_Storage

->nWater : 200
converted_Sensors_Data

->cSD _isTrash : false
converted_Sensors_Data
->cSD_vBean : 0
converted_Sensors_Data
->cSD_vPowder : 0

lcd_Command->code : 12

Call Error

CMS_UTD
_2.1.1.000_3

controller_Data_Strorage->when : -1
comverted_Buttons_Data->mode : 1
converted_Sensors_Data ->
cSD_vWater : 100

lcd_Command->code : 7

Call Error

CMS_UTD
_2.1.1_001

controller_Data_Strorage->when : -1

comverted_Buttons_Data->mode : 0

lcd_Command->code : 1
Call Smash

2016

Team 1
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CMS_UTD controller_Data_Strorage->when : -1 lcd_Command->code : 2
_2.1.1.002 comverted_Buttons_Data->mode : 0 Call Boil
CMS_UTD controller_Data_Strorage->when : -1 lcd_Command->code : 3
_2.1.1.003 comverted_Buttons_Data->mode : 0 Call Extract
CMS_UTD controller_Data_Strorage->when : -1 lcd_Command->code : 5
_2.1.1_004 comverted_Buttons_Data->mode : 1 Call Machine Clean
CMS_UTD controller_Data_Strorage->when : -1 Ilcd_Command->code : 6
_2.1.1_005 comverted_Buttons_Data->mode : 2 Call Concentrate
CMS_UTD controller_Data_Strorage->when : -1 lcd_Command->code : 9
_2.1.1_006 comverted_Buttons_Data->mode : 3 Call Supplement
CMS_UTD controller_Data_Strorage->when : -1 lcd_Command->code : 10
_2.1.1.007 comverted_Buttons_Data->mode : 4 Call Trash_Off
CMS_UTD controller_Data_Strorage->when : -1 lcd_command->code: 4
_2.1.1.008 comverted_Buttons_Data->mode : 5 Call Reserve
CMS_UTD controller_Data_Strorage->when : -1 Call Change_Temperature
_2.1.1_009 comverted_Buttons_Data->mode : 6
CMS_UTP controller_Data_Strorage->when : -1 Call Stop
_2.1.1.010 comverted_Buttons_Data->isStop : true
CMS_UTD controller_Data_Strorage->when : -1 converted_Buttons_Data->mode : 0
_2.1.2_001 converted_Sensors_Data -> controller_Data_Strorage->when : -1
cSD_vBean : 10 converted_Sensors_Data ->
converted_Sensors_Data -> cSD_vBean : 0
c¢SD_vPowder : 0 converted_Sensors_Data ->
lcd_Command->code : 1 c¢SD_vPowder : 10
CMS_UTD controller_Data_Strorage->when : -1 Smash && Qotst
_2.1.2.002 converted_Sensors_Data ->
cSD_vBean : 10
converted_Sensors_Data ->
c¢SD_vPowder : 10
lcd_Command->code : 1
CMS_UTD controller_Data_Strorage->when : -1 controller_Data_Strorage->when : -1
_2.1.3.000 controller_Data_Strorage->isHot : true controller_Data_Strorage->
controller_Data_Strorage->boiled : false isHot : false
lcd_Command->code : 2 controller_Data_Strorager->
boiled : true
CMS_UTD controller_Data_Strorage->when : -1 boil A&l ozt
_2.1.3.001 controller_Data_Strorage->isHot : false

2016
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lcd_Command->code : 2

CMS_UTD controller_Data_Strorage->when : -1 controller_Data_Strorage->when : -1
_2.1.4_000 converted_Sensors_Data -> converted_Sensors_Data ->
cSD_vPowder : 10 cSD_vPowder : 10
converted_Sensors_Data -> converted_Sensors_Data ->
c¢SD_vWater : 500 c¢SD_vWater : 300
controller_Data_Storage controller_Data_Storage
->nWater : 200 ->nWater : 200
lcd_Command->code : 3 lcd_Command->code : 3
CMS_UTD controller_Data_Strorage->when : -1 controller_Data_Strorage->
_2.1.5_000 Input_select input : 1 Input_select : O
Input_h input: 2
Input_m input : 30
CMS_UTD controller_Data_Strorage->when : -1 controller_Data_Strorage->
_2.1.5_001 Input_select input : 2 Input_select : 1
Input_h input: 3
Input_m input : 40
CMS_UTD controller_Data_Strorage->when : -1 My 2F
_2.1.5.002 Input_select input : 2
Input_h input: 3
Input_m input : 91
CMS_UTD controller_Data_Strorage->when : -1 My 2N
_2.1.5.002 Input_select input : 2
Input_h input: 30
Input_m input : 50
CMS_UTD controller_Data_Strorage->when : -1 converted_Buttons_Data->mode : -1
_2.1.6_000 converted_Sensors_Data -> controller_Data_Strorage->when : -1
cSD_vWater : 500 converted_Sensors_Data ->
lcd_Command->code : 5 cSD_vWater : 0
lcd_Command->code : 8
CMS_UTD controller_Data_Strorage->when : -1 converted_Buttons_Data->mode : -1
_2.1.7_000 lcd_Command->code : 6 controller_Data_Strorage->when : -1
concentrate input : 2 lcd_Command->code : 8
controller_Data_Storage->
nWater : 200
CMS_UTD controller_Data_Strorage->when : -1 Concentrate input = 2+
_2.1.7_001 lcd_Command->code : 6

concentrate input : 8

2016

Team 1
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CMS_UTD controller_Data_Strorage->when : -1 save_command->vWater : 500
_2.1.9.000 converted_Sensors_Data -> save_command->vBean :10
cSD_vWater : 500 save_command->vPowder :10
converted_Sensors_Data -> save_command->isTrash : false
cSD_vBean : 10
converted_Sensors_Data ->
cSD_vPowder : 10
converted_Sensors_Data ->
cSD_isTrash : false
CMS_UTD controller_Data_Strorage->when : -1 controller_Data_Strorage->when : -1
_2.1.11_000 | converted_Sensors_Data -> converted_Buttons_Data->mode : -1
c¢SD_vBean : 0 converted_Sensors_Data ->
inputl input : 1 c¢SD_vBean : 10
input2 input : 10
CMS_UTD controller_Data_Strorage->when : -1 controller_Data_Strorage->when : -1
_2.1.11.001 | converted_Sensors_Data -> converted_Buttons_Data->mode : -1
c¢SD_vPowder : 0 converted_Sensors_Data ->
inputl input : 2 cSD_vPowder : 10
input2 input : 10
CMS_UTD controller_Data_Strorage->when : -1 controller_Data_Strorage->when : -1
_2.1.11_002 | converted_Sensors_Data -> converted_Buttons_Data->mode : -1
c¢SD_vWater : 0 converted_Sensors_Data ->
input1 input : 3 cSD_vWater : 300
input2 input : 300
CMS_UTD | controller_Data_Strorage->when : -1 A X2 HE= 2 QS
_2.1.11_.003 | inputl input : 5 converted_Buttons_Data->mode : -1
CMS_UTD controller_Data_Strorage->when : -1 controller_Data_Strorage->when : -1
_2.1.11_004 | input? input : 1 converted_Buttons_Data->mode : -1
input2 input : 1000 converted_Sensors_Data ->
cSD_vBean : 100
CMS_UTD controller_Data_Strorage->when : -1 controller_Data_Strorage->when : -1
_2.1.11_.005 | input? input : 2 converted_Buttons_Data->mode : -1
input2 input : 200 converted_Sensors_Data ->
cSD_vPowder : 10
CMS_UTD controller_Data_Strorage->when : -1 controller_Data_Strorage->when : -1
_2.1.11_.006 | inputl input: 3 converted_Buttons_Data->mode : -1
input2 input : 2000 converted_Sensors_Data ->
cSD_vWater : 1000
2016 Team 1 14
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CMS_UTD controller_Data_Strorage->when : -1 controller_Data_Strorage->when : -1
_2.1.12_000 | converted_Sensors_Data -> converted_Buttons_Data->mode : -1
cSD_isTrash : true converted_Sensors_Data ->

cSD_isTrash : false

lcd_command->code : 8

CMS_UTD controller_Data_Strorage->when : -1 Trash_Off7} M E|X| U=
_2.1.12_001 | converted_Sensors_Data -> converted_Buttons_Data->mode : -1

cSD _isTrash : false

CMS_UTD controller_Data_Strorage->when : -1 controller_Data_Strorage->when : -1
_2.1.13_000 | controller_Data_Strorage->isHot : false converted_Buttons_Data->mode : -1
controller_Data_Strorage->

isHot : true

lcd_Command->code : 8

CMS_UTD controller_Data_Strorage->when : -1 controller_Data_Strorage->when : -1
_2.1.13_001 | controller_Data_Strorage->isHot : true converted_Buttons_Data->mode : -1
controller_Data_Strorage->

isHot : false

lcd_Command->code : 8

8.2  Test items

<Table 3 Test Design Identification> &ZX
8.3 Input specifications

<Table 4 Test Case Identification> &ZX
8.4  Output specifications

<Table 4 Test Case Indentification>

9  Environmental needs
Coffee Machine System?| Unit TestE ?Iot S&td& QA2 CH2aF 2ot
(1) Hardware & Platform
GCC compiler/linker

(2) Continuous Testing & Integrated Platform Environment
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Cygwin
(3) Framework
CUnit
Unit Test deliverables
10.1  Unit test plan
10.2  Unit test design sepcification
10.3 Unit test case specification

10.4 Unit test summary report
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