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Before Start
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Category Partitioning
Step 1. Choosing Categories

2% 4
T %A maxlLoad
Fire
> Black out
Fix
L Normal



Category Partitioning

Step 2. Identify Representative Value
Az HolE o] F 23 '

D A

. request
. floor = 0
. weight = 0
. weight > maxLoad

TR WD

. request
.floor =0

. weight = 0
. weight > maxload

> W DN —



Category Partitioning
Step 2. Identify Representative Value

Az H|o]g o]F 87
3) 3}
1.1 = request
2.1 F= floor =0
3.1 = weight =0
4.1 F= weight > maxlLoad

1.2 %= request

2.2 %= floor=0

3.2 weight = 0

4.2 weight > maxlLoad



Category Partitioning
Step 2. Identify Representative Value

Z floor = 0 || floor = not exist




Category Partitioning
Step 2. Identify Representative Value

T 24
1) maxl.oad ]
1.1 F= maxLoad = nowWeight

2.1 = maxL nowWeight
1.2 = maxLoad = nowWeight

2.2 9= maxLoad < nowWeight




Category Partitioning
Step 2. Identify Representative Value
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1) Fire
1.3HA) 24

2) Black out
1. A A

3) Fix
1. 443 AHl2 ¥73



Category Partitioning

Step 2. Identify Representative Value
B '

1) Normal

1. 57 A3




Category Partitioning

Step 3. Generate Test Case Specifications

Z e @g Fohol HAE Aol 4y
> 6144709 HI2E Aol 2 A4 .

2. Constratints 3-&
1. Error constraints
2. Property constraints
3. Single constraints



Category Partitioning

Summary of categories

Az o ¥

ol 873

D 3<s

2) %%

3) st

1. request

2. floor £ 0 [error]
3. weight =0 [error]
4. weight > maxlLoad [error]
1. request

2. floor £ 0 [error]
3. weight =0 [error]
4. weight > maxlLoad [error]

1.1 = ZE,‘* request
2.1 3= floor=0 [error]
3.1 JJr—. weight =0 [error]

4.1 F= weight > maxLoad [error]

1.2 -5 request

2.2 $= floor =0 [error]

3.2 = weight =0 [error]

4.2 9-Zweight > maxLoad [error]

IR
1.1 &= request
2.1 &= floor = 0 || floor = not exist [error]
1.2 9= request
2.2 9= floor = 0 || floor = not exist [error]
A &4
1) maxLoad
1.1 &= maxload = nowWeight [error]
2.1 = maxload < nowWeight [error]
1.2 %= maxlLoad = nowWeight [error]
2.2 $= maxLoad < nowWeight [error]
33
1) Fire
1.3}A4) &4y
2) Black out
) B e -
3) Fix
1. 34 AH=E A7
%7
1) Normal
1. 57& AFeo



Category Partitioning

Brute force tests Plan — = YA
Category partitioning testol|A 7
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Testing




Pairwise Testing
Hexawise

HEXAWISE

MORE COVERAGE. FEWER TESTS.
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Bruteforce Testing
71& o8 H4

ohXff 8 A JH Ml 25 St




Pairwise Testing

Testing result

request button (5)

right landing button (5)

right cancel request (4)

left landing button (5)

left cancel request (4)

set Maxload (3)

emergency (4)

restore (3)

=
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w
w
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w
w

cancel pass

o
o
w
w

cancel pass

more than no...

fire

floorless t..

not existfloor

sst..

floor|

@
o

not exist floor

less than no...

black cut

restore fail

fix

weight over

weight more ...

weight more ...




Pairwise Testing

Testing resul

Test Number

request button

pass
floor less than zero
weight over

weight less than zero
pass

pass

MSA

pass

pass

floor less than zero
floor less than zero
weight less than zero
weight over

floor less than zero
weight less than zero
weight less than zero
weight over

floor lzss than zero
weight less than zero
weight ower

weight over

floor less than zero
weight less than zero
MSA

weight owver

flaar less than zera
pass

pass

pass
o
W

right landing button
pass
pass
pass
pass
weight less than zero
floor less than zero
pass
weight more than now weight

floor less than zero

weight more than now weight
MSA

weight more than now weight
weight less than zero

floor less than zero

weight more than now weight
floor less than zero

M/

weight less than zero

weight less than zero

weight less than zero

floor less than zero

M/

MSa

floor less than zero

weight less than zero

weight more than now weight
weight more than now weight
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right cancel request

cancel pass-1,2, 3
not exist floar

M

id!1=1,2,2

cancel pass- 1,2, 3
MA

not exist floar
idI=1,2,3

cancel pass - 1,2, 2

idI1=1,2,3

not exist floar
cancel pass - 1,2, 2
not exist floor
cancel pass-1,2, 3
cancel pass-1,2, 3
M

naot exist flaar

id 1,23

MA

cancel pass-1,2, 3
not exist floar

N/,

not exist floar
A
not exist floor

left landing button
pass
floor less than zero
weight mars than now weight
weight less than zero
weight less than zero
floor less than zero
MNSA
weight mars than now weight
pass
weight less than zero
floor less than zero
pass
weight more than now weight
weight more than now weight
floor less than zero
weight less than zero
pass
pass
floor less than zero
floor less than zero
pass
weight lzss than zera
weight mare than now weight
N/ A
NS A
weight less than zero
MNSA
NSA
weight less than zero
pass
weight more than now weight

left cancel request
cancel pass- 1,2, 3
not exist flaor

MSA
id!=1,2,2
not exist floor
id 1=1,2,3

cancel pass- 1,2, 2
cancel pass- 1,2, 3
M/a

MNSA

cancel pass- 1,2, 3
cancel pass- 1,2, 2
id1=1,2,3

id 1=1,2,2
not exist floor
MNSA

cancel pass- 1,2, 2
not exist flaor
cancel pass- 1,2, 2
not exist floor

MNSA

not exist flaor
id1=1,2,3

id 1=1,2,2
not exist floor
id 1=1,23
not exist flaor

N/A,

set Maxload
more than now weight
MNSA
less than now weight
mare than now weight
less than now weight
NA
MNSA
muare than now weight
more than now weight
NSA
more than now weight
less than now weight
less than now weight
TS
mare than now weight
NA
NSA
muare than now weaight
muore than now weaight
mare than now weight
mare than now weight
less than now weight
M/

less than now weight

more than o
h/A
more than mo

less than now weight
less than now weight

emergency

fire

black aut
M/

iz

N/A

fire

fin

black sut
black out
iz

N/

M/A

MN/A

fire

fire

iz

black aut
fize

black aut
fire

fire

M/A

fire
black aut
fire

iz

fire

fize

N/A

restore

restared
restare fail
MSA
restere fail
MNSA
restored
restared
restored
restore fail
restored
MNSA

MSA

MSA
restore fail
restored
restore fail
restared
restored
restare fail
restored
restore fail
MSA
restere fail
restored

restere fail

R
restore fail

restered
restere fail




Pairwise Testing
Testing result

Hz |23 W=z |d3 Wz | g3 W=z | 8d)
1 pass |9 pass |17 pass |25 pass
2 pass |10 pass |18 pass | 26 pass
3 pass |11 pass |19 pass |27 pass
4 pass |12 pass |20 pass |28 pass
5 pass |13 pass |21 pass |29 pass
6 pass | 14 pass | 22 pass |30 pass
7 pass |15 pass |23 pass |31 pass
3 pass |16 pass |24 pass |32 pass




Bruteforce Testing
Brute force testing result — =34 &¢I

Num Mo A BT =Ll A1 Num NI A SR 5 HR A1
1 2 M0 ZF= Open 2= Open Pass 17 et Z= Up 2= Up Pass
2 2 M0 Z=E Open 2= Close Pass 18 et = Up 2= Down  Pass
3 2 M0 ZE Open 22 Open Pass 19 =1, = Up 2= Up Pass
4 2 M0 == Open 2= Close Pass 20 FECh = Up 2= Down  Pass
5 2 M0 #F= Close 2= Open Pass 21 FEct = Down 2= Up Pass
6 2 A E=E Close 2= Close Pass 22 ettt = Down 2= Down  Pass
7 2 M0 Z=E Close 2= Open Pass 23 agst &= Down 2Z Up Pass
8 2 HY  EF= Close 2= Close Pass 24 A2ttt F=E Down 2= Down  Pass
9 2 M0 2= Open %= Open Pass 25 et 2= Up = Up Pass
10 2 M0 2= Open 2= Close Pass 26 ettt 2= Up %= Down Pass
11 2 M0 2= Open %= Open Pass 27 =1, 2= Up = Up Pass
12 2 M0 2= Open 2= Close Pass 28 ettt 2= Up Zt= Down  Pass
13 2 M0 2= Close Z=t= Open Pass 29 [t 2= Down ZF=E Up Pass
14 2 HOY 2= Cose 2= Close Pass 30 Tttt 2= Down %= Down  Pass
15 2 M0 2= Close %= Open Pass 31 agst 2= Down = Up Pass
16 2 HY 2= Cose 2= Close Pass 32 Attt 2= Down %= Down  Pass
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Brute force testing result — Scenario testing

Bruteforce Testing




feature




Unit Test &4

public void testEnQueue(){

QueueAlgorithm testA = new QueueAlgorithm();

testA.enQueue(l, 3, 1, 5); //add to queue 1: request 3 level 1 load 5
testA.enQueue(2, 3, 6, 7); //add to queue 1 : request 3 lev 6 load 7
testA.enQueue(3, 1, 4, 6); //add-togueue 3: request 1 lev 4 load 6
testA.enQueue(3, 2, 5, 60);
assertbquals(l, testA.selectQueuel.queuestore.size()),
assertEquals(2, testA.aboardQueue.queuestore.size());
assertbquals(l, testA.selectQueuel.queuestore.size()),

}



Unit Test ¥4
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Stat1c Analysis

1) Clover
2) Codepro




Static Analysis : Clover

Testing result

Elerm

o L Fluxvatortest

4 B (default package)
[J] Elevator java
[J] Fluxvator java
(4] MainGULjava
[4] Queue java
[J] Queuelgorithm java
[J] QueueMode java
[J] SimulatorController java

Hill

Covie

8.7%
6.9%
0.0%
0.0%
43.8%
4.0%
57.1%
0.0%

Av Me Cpx

35
27
15
16
8.4
6.5
10
7.2

Cpx

266.0
70.0
30
310
420
710
6.0
43.0



Testing result
Coverage Contribution

Coverage Contribution:

Class Contrib%

o '~ Elevator
I

@ Elevator

] 10:0.0%

arrivalCalibration

] S0.0%

changeDirectior

] 55.6%

closeDoor

] 30.0%

getCurrentState

] 10:0.0%

getDoorState

] 10:0.0%

getMaxLoad

] 10:0.0%

handleDoorReq

] 42.9%

] 10:0.0%

mavingCriot

] 30.0%

setCurrentstate

] 10:0.0%

setMaxload

] 10:0.0%

stopOriove

] 10:0.0%

LR R R R R R R R R R R )

] 10:0.0%

i stopping

] 43.8%

a & Queue

clearMode

] 10:0.0%

deleteMode

] 10:0.0%

findClosestMods

] 31.5%

¢ ¢ 0 4

makeMode

] 10:0.0%

] 10:0.0%

@ searchForNode

[
[
[
|
[
[
[
[
[
[
openDoor [
[
[
[
[
[
[
[
[
[
[
[

4 2@ QueueAlgorithm

] 8.0%

@ QueueAlgorithr |

] 10:0.0%

@ compareClosest |

] 25.0%

] 13.3%

@ enCjueue [

4 @ qQueuehode [

] 57.1%

& QueueNode [

] 10:0.0%

@ getDestinationL [

] 10:0.0%

@ getRequestlD [

] 10:0.0%

Unig3s

100.0%
S0.0%
55.6%
30.0%

100.0%

100.0%

100.0%
42.9%

100.0%
30.0%

100.0%

100.0%

100.0%

100.0%
43.8%

100.0%

100.0%
31.5%

100.0%

100.0%

8.0%

100.0%
25.0%
13.3%
57.1%

100.0%

100.0%

100.0%




Testing result
Total Result

018 elemants

Coverage & classes, 85/ 1

&.72 [

Test Results /15 tests 0.01 sacs
53.3%

Most Complex Packages

1. 8.7% [ ¢=fauit-pkg (266)

Most Complex Classes
1.4% [ Queu=tigorithm (71)

tor (57
3. 0% - SimulatorController (43)
4. 42.2% [ Qu=ue (22)

5.0% [ H=inGUI (21)

Top 8 Project Risks

SimulatorController Elevator.MovementControl QUeue mainsur QueueAlgorithm ruxvater Elevator queusniods

Least Tested Methods

1. 0% tor.addLoad() : void (17)

2. 0% SimulatorController.sef

ateRequest(int) : void ()
nt.int.int} : void (9)
ueMode,int) : void (3)
Y & woid (12)

ancelRequ:

4, 0% QuaueAlgorithm.handlet
5. 0% Quau
6. 0%

7. 0% SimulatorController.select!

arithm.deGueuel

nentControl.ru

el(int.int.in

8. 0% SimulatorContraller.setLoadRequest{int,i
9. 0% MainGULinitialize{URL,ResourceBundle)
10. 0% QueueAlgorithm.enQueue(int,int, int,int)
11. 0% Queuehlgarithm.s
12. 0% tor.run() : void (3)

12. 0% SimulatorContraller.deorReque:

EmergencyDestinaticn(int) : void (

tint) = void (6)
vaid (5)
ntint,int) : void (4)

(4)

14. 0% QueueAlgarithm.handleS
15. 0% SimulatorController.reque

estination(int)

(Stage) : void (2)
18. 0% E r.opanDoar(} : void (3)

19. 0%

rator.closeDoar oid (3)

20. 0% SimulatorController.cancelRequest{int,int,




Static Analysis : Clover
Testing resultel|] o st ?'SH A
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¥ Always Override toString [2]

Static Analysis : CodePro @ §ounzes

Dangling Else [&]

Debugging Code [22]

Dreclare Default Constructors [3]
Declared Exceptions [1]

Empty Catch Clause [1]

Empty If Statement [1]

Explicit "this" Usage [1]

Field Javadoc Conventions [S0]
File Comment [7]

Import Crder [1]

Local Declarations [11]

Method Javadoc Conventions [67]
Missing Block [15]

Missing Default in Switch [1&]
Mo Spelling Dictionary [1]
Mon-terminated Case Clause [1]
Murneric Literals [28]

Platform Specific Line Separator [54]
Static Field Naming Convention [21]
5tring Concatenation [3E]

String Literals (627

Synchronized Method [3]

Too Many Viclations [10]

Type Javadoc Conventions [9]
Unnecessary Exceptions [5]

Use Compound Assignment (6]

Testing result

Use eguals() Rather Than == [2]
Wariable Declared Within 2 Loop [12]
Variable Should Be Final [42]

R R R R R R R R R R R R R R E R R R R




Static Analysis : Codepro
Testing resultol] o st 3|4
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Static Analysis : CodePro

Testing result

+ Abstractness 05 |
+| Average Block Depth 101
+ Ay Cyclomatic Complexity .00
] Av Lines Of Code Per Method 16.39
+ Awerage Mumber of Constructors Per Type 014
+ Awverage Mumber of Figlds Per Type 3.25
+ Awverage Mumber of Methods Per Type 3.22
+ Average Mumber of Parameters 0.81
+ Comments Ratio 3.3%
+| Efferent Couplings 8
+| Lines of Code 1,449
+ Mumber of Characters 47,690
+ Mumber of Comments 48
+ Mumber of Constructors 4
+ Mumber of Fields B8
+ Mumber of Lines 1,556
+ Mumber of Methods 87
Mumber of Packages 1
+ Mumber of Semicolons 696
+ Mumber of Types 27

+ Weighted Methods 282




Static Analysis : CodePro
Testing result

—| Awverage Mumber of Methods Per Type 3.22
—| =default= 3.22
—| Elevator java 12.00
Elevator 23.00
MovementControl 1.00

Fluxvator java 200
FvUnitTest java 16.00

+ MainGULjava 1.00
Queue java 3.00
Queuedlgorithm java 10.00
QueueMode java 5.00
SimulatorController java 6.00



Static Analysis : CodePro
Testing result

—| Murmnber of Fields 85
—| =default= 88
+| Elevator java 18
Fluxvator java &
FYUnitTest java
MainGULjava
CQueue java
QueueAlgorithm java 13

Queuehode java 3




Static Analysis : Codepro

Testing resultol] o3k 34
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Static Analysis : CodePro

Testing result

{72 4445 lines in Elevator (x2) !

2 38 lines in MainGUI (x2)

2 26 lines in QueueAlgorithm (x3)

2 17..19 lines in QueueAlgorithm (x2)

2 12 lines in MainGUI (x3)

211,13 lines in SimulatorController (x2)
5 11 lines in QueusAlgorithm (x2)

2 11 lines in Elevator (x2)

‘2 11 lines in QueusAlgorithm (x2)

2 10 lines in Queus (X2)




Static Analysis : Codepro

Testing resultol] o st 3|4
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4 H| QueusAlgorithm java (contains dead code)
4 {9 QueueAlgorithm (contains dead code)
. Dectinat
& SeleviDestinationNode
. . & Selev2DestinationNode
* & elevlNDestinationNode
Statlc AnalyS]'S ¢ COdePrO & Seley2ZNDestinationNode
& FselectQueusl
. & JselectQueus?
Testing result R
& elevl
o glevi
& trl
a2
& jtr3
@ “Queuedlgorithm()
=]
o
=]
&

handleAboard(int, int, int)
handleSelect{int, int, int)
handleCancelRequest(int, int, inf)
setMextDestinationByCompariseniint)
@ zenCueus(int, int, int, inf)
@ mdeCueue(Queuehlode, int)
@ compareClosestModes(int, QueueNode, Gueu
@ handleFireControl()
@ handleBlackoutControl()
@ setEmergencyDestination(ing)
[J] QueueMede java
[4] MainGULjava
[J] Fluxvatorjava
[J] Elevatorjava
Y] PdnitTestiava
a [J] Queuejava (contains dead code)
4 {9 Queue (contains dead code)

4 guegslD

4 queuestore

@ makeModedint, int, int)

@ delsteMode(Queueiode)

@ clearMode()

@ searchForMode(int, int)

@ findClosestModeFromPosition(int, int)




Static Analysis : Codepro

Testing resultol] o st 3|4
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Static Analysis : CodePro
Testing result

d
© Vaindily 5

I® SimulatorController




Static Analysis : Codepro
Testing resultol] o st 3|4
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F7HAH
A1 Z} 3 Memory Leak 243,

IZAHAE A H LT 7HS javaw.exe 7}
Aol = A3 a9l - A vt F5EHA ES.




I
References

https://hexawise.com/

https.//developers.google.com/java-dev-tools/codepro/doc/



http://translate.google.co.kr/translate?hl=ko&sl=en&u=https://hexawise.com/&prev=/search%3Fq%3Dhexawise%26newwindow%3D1%26rlz%3D1C1ASRM_enKR571KR571%26espv%3D2%26biw%3D1920%26bih%3D979
https://developers.google.com/java-dev-tools/codepro/doc/
https://developers.google.com/java-dev-tools/codepro/doc/
https://developers.google.com/java-dev-tools/codepro/doc/
https://developers.google.com/java-dev-tools/codepro/doc/
https://developers.google.com/java-dev-tools/codepro/doc/
https://developers.google.com/java-dev-tools/codepro/doc/

Q&A




Thank You




