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BBenenue

e [IporHo3upoBaHue OMMOOK — IMTOKUCK OITMOKOOMACHBIX MECT B KOJIE
e BaxXHO AJIs1 TECTUPOBAHUS

e EnunHuiel nporpaMMbl B JAHHOM CITy4ae SIBIISIETCS METOJ



[{lenap pabOTHI

[{enbro paboThl ObUT0 HamucaHue miaruHa as IntelliJ IDEA, koTopsiii Ob1 HAXOWUII B
KOJI€ OIIIMOKOOIIaCHBIE MECTA

J17151 3TO HY>KHO OBLIO PEUIUTH CICIYIONIUE 3aJaUu:

BriOpaTh THI K1accudukaTopa
HaiiTu 00y4aroiiyto BbIOOPKY
BriOpath napameTpbl 0OyUeHUS

Hamucarp cam mmiarug



icnonb3oBaHHbIE MaTepUanbl

[IpounTaHbl CTaThby NPO Pa3IUYHbIE MOIXO/bI K TPOrHO3UPOBAHHUIO OIIMOOK C TOMOUIBI0 MAIIMHHOTO O0YYEeHHUS:

e A Study on Software Defect Prediction Using Fuzzy Decision Trees
o  Studia Univ. Babes Bolyal, Informatica, Volume LXI, Number 2, 2016
o  Zsuzsanna Marian, Istvan-Gergely Czibula, loan-Gabriel Mircea and Vlad-Sebastian Ionescu
e A Novel Approach for Software Defect Prediction Using Fuzzy Decision Trees
o  Symbolic and Numeric Algorithms for Scientific Computing (SYNASC), 2016 18th International Symposium
o  Zsuzsanna Marian ; loan-Gabriel Mircea ; Istvan-Gergely Czibula ; Gabriela Czibula
e  Comparative analysis of statistical and machine learning methods for predicting faulty modules.
o  Applied Soft Computing, 2014.
o Ruchika Malhotra. Comparative analysis of statistical and machine learning methods
e  Empirically Guided Software Development Using Metric-Based Classification Trees
o  University of California at lrvine 1990
o  Adam A. Porter and Richard W. -/by,



Br100p kitaccudukaropa

[IepBOHAYaILHO MJIAHUPOBAJIOCH UCIIOJIL30BATh HEUETKUE JCPEBbS PEIICHUN

OJHaKO BBISICHUJIOCH, UTO OOBIYHBIE AEPEBBS PEUICHUI PEIIAIOT 3a/1a4y MOUCKa OIIMOOK

JTy4llie

B Tabnvue nokasaHsbl
pesynbTaTthl (AUC) pasHbIX

NOAXO0A0B K PELLEHUIO 3a4a4Mn.

Ar1 n 1.4. - HAOOPbLI AAaHHbIX

‘ Approach ‘ Arl ‘ Ar3 | Ard ‘ ATS ‘ Ar6 |
Our FuzzyDT 0.807 | 0.706 | 0.776 | 0.893 | 0.804
Genetic Programming [1] 0.530 | 0.67 | 0.65 | 0.67 | 0.630
Multiple Linear Regression [1] 0.550 | 0.61 | 0.62 | 0.55 | 0.590
Binary Logistic Regression [15] 0.551 | 0.87 | 0.73 | 0.39 | 0.722
Logistic Regression [12] 0.734 | 0.82 | 0.82 | 0.91 | 0.640
Logistic Regression [9] 0.494 | n/a | n/a | n/a | 0.538
Artificial Neural Networks [9] 0.711 | n/a | n/a | n/a | 0.774
Support Vector Machines [9] 0.717 | n/a | n/a | n/a | 0.721
Decision Trees [9] 0.865 | n/a | n/a | n/a | 0.948
Cascade Correlation Networks [9] | 0.786 | n/a | n/a | n/a | 0.758
GMDH Network [9] 0.744 | n/a | n/a | n/a | 0.702
Gene Expression Programming [9] | 0.547 | n/a | n/a | n/a | 0.688




[lepeBbs pelueHumn

OO1as uaes: pa3aeiicHue NPUMEPOB 110 KAKOMY-TO aTpUOYTy, PEeKyPCHBHOE

IMMOCTPOCHUC IJISI ITOJIYUUBIINXCS I'PYIIIT IIPUMEPOB

Anroputm CART ns 00ydeHust qepeBa pelieHuit
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/ilcnonb30oBaHHbIE TEXHONOMMU

e [Inarun MetricsReloaded st Intelli] IDEA s BeIYMcCIEHUS METPUK
e bubimorexka Weka miis coznanus u oOyueHus Kiaccudukaropa
e (OOyuaromas Beroopka (http://openscience.us/repo/)

name number of instances | defects % defects

Ar 427 60] 14,05%
kc3.arff 193 36 18,65%
mc1.arff 1987 46 2,32%
mc2.arff 124 43 34,68%
mw1.arff 252 27 10,71%
pci.arff 704 61 8,66%
pc2.arff 744 16 2,15%
pc3.arff 1076 134 12,45%
pc4.arff 1457 178 12,22%
pch.arff 17185 516 3,00%



http://openscience.us/repo/

ObyyatoLiaga BblboOpKa

NToroBasi oby4vatowas Bbibopka bbina cobpaHa n3 nepevmcneHHbIX Ha
npoLnomM cnamnge HabopoB AaHHbIX

CoaepXXnT orpoMHOE YUCNOo NOBTOPEHUN, YTO BbI3bIBAET NepeodyyeHmne
Okono 7 TbiCAY YHUKaNbHbIX NPUMEpPOB

cnonb3oBanucb 3HAYEHUSI METPUK, MOCYMTAHHLIX BO BCEX Habopax
YHuKanbHble NpUMepbI OblNn cry4YyanHsiM 06pa3om pasaerieHbl Ha
obyyatowyto (70% npumepos) n TectoByto (30%) BbIOOPKU



[TapameTpbl 06y4eHUs

OcHoBHaga npobnema ansa obyvyeHnsa — HecbanaHCMPOBAHHOCTb AaHHbIX
Bapbupyembie napameTpbl npn obyvyeHun:

[MpOUEHT OTCESAHHbLIX XOPOLLUUX MPUMEPOB

KoapdumumeHT Beca gedekTHbIX METOO0B

KonnyectBo utepauum otcevyeHnn

MuHUManbHOE KONMYeCcTBO (CyMMapHbIN BEC) MPUMEPOB B NMUCTbSX
CtpaTternsa Bbibopa nyywiero gepesa nNpu oTceyveHusix (aBa BapnaHTa)



[lepebop napameTpos

KonunyecTtso utepaunn otcevenma € {0, 3, 5, 7, 10, 15, 20, 25, 30}

[MpoueHT gedekTHbix NnpumepoB € {0.13 (ectecTBeHHbIN NpoueHT), 0.15, 0.2}
Bec pedektHbIx npumepos € {1, 2, 3,4, 5,7, 10, 15}

MuvHnmMmanbHbIM Bec B Nnctbsax € {1, 3, 5, 7, 10, 15, 20, 25}

2 BapuaHTa cTpaTtermn Bblbopa onTumaribHOro aepesa nocre cepum
oTcevYeHnn

ok o=



KonnyectBo Utepauun npouenypbl oTcevyeHumn

= use SE

= don'tuse SE

AUC

KonuuyecTeo MTepauuin OTCeYEeHUIA



MuHMManbHbIA BEC NUCTAa

use ot

AUC



Bec oedeKkTHbIM NpuMepoB

AUC

cpefHee 3HavYeHWe



OTHOCUTENbHbIN BEC AEMPEKTHLIX NPUMEPOB

= yse SE

= don't use SE

AUC

OTHOCWTENbLHDLIA BeC AeeKTHBIX NPUMEPCE



AUC

@

Pe3ynbTathl nogbopa

KonuuecTeo uTepaumnit OTCeYEHHI

AUC

MUWHWManbHLIA BEC IUCTbEB



Pe3ynbTaTtbl 00y4eHus

[na BeibpaHHoro Habopa napameTpos:

e ToOYHOCTb - 67%
e KonunyectBo pacno3HaHHbIX AeeKTHbIX MeToA0B - 74%
e 3HayeHme AUC - 0.700

npl/l 3TOM MaKCMMalibHbl€ 3aMe4Y€HHble 3Ha4YEeHUA.

e AUC-0.707
e To4HOCTb - 87%, npun ycrnosuu pacnosHaBaHnst MUHUMYM 50% owmnbokK - 77%



Pe3ynbTaTtbl 00y4eHus

[Mpumep nony4aroLierocs npaesuna:

(if total _loc > 21.5) -> (if total loc < 92.5) -> (if design_density > 0.025) ->

(if condition _count > 2.5) -> (if normalized_cyclomatic_complexity > 0.175) ->
(if formal_parameters < 1.5) -> (if cyclomatic_complexity > 6.5) ->

(if design_complexity < 19.5) -> (if executable_loc > 43.5) -> defect = 0.839



[TnarnH

DyHKIIMOHAJI IJIAarMHa: MOKHO 3aIyCTUTh IMOUCK OLIHUOOK, YKa3aTh Kakue (pailsibl HaJl0

npoBepsITh. B KOHIIE paOOTHI MIArvH MOKa3bIBaeT TaOJIUILY C pe3yIbTaTaMHu..

: Code Refactor Build Run Tools VCS Window Help
#main  Inspect Code.. on ; [ logic
= Code Cleanup... 5 ‘ € Certi
1 CAGit \ Run Inspection by Name... Ctrl+Alt+Shift+] =7
. ) : . getler
Configure Current File Analysis... Ctrl+Alt+Shift+H
rmation at

View Offline Inspection Results...

Infer Nullity...

Calculate Metrics... rription ¢

Show Coverage Data... Ctrl+Alt+F6 jetCertifi

Analyze Dependencies... » command]l
lInfo == 1

Analyze Backward Dependencies...

rauloban .
. lew Certif
srtificatio Analyze Module Dependencies...
logic Analyze Cyclic Dependencies.. bap Biira:

& b Analyze Data Flow to Here »end ("Cert

= B s N AT

andInfo commandInfo = commands.get (command) ;

Specify Fault predictions Scope ¥

Metrics scope
o Whole project
O Module 'my_svn_main’

O File [my_svn_main] - ..\src\main\java\ru\spbau\lobanov\certification\logic\CertificationManagerjava'

O Custom scope ! All Places

D Include test sources




*
/
public String getCertificate (String command) throws CertificateNotFountException {

CommandInfo commandInfo = commands.get (command);
if (commandIinfo == null) {
throw new CertificateNotFountException("Certificate wasn't found for command: " + command);

}
StringBuilder builder = new StringBuilder();
n a rM H builder.append("Certificate for command: ")
.append (commandInfo.getName () )
.append ("\n\t\t");
builder.append (commandInfo.getGeneralInfo () . replacenll (LINE_SEPARATOR, "\n\t\t"))
.append ('\n");
if (!commandInfo.getArguments().isEmpty()) {
builder.append ("\tArguments:\n") ;
for (ArgumentInfc argument : commandInfo.getArguments()) {
builder.append ("\t\t")
.append (argument . getArgumentName () )
.append (" - ")
.append (argument .getDescription () .replaceAll (LINE SEPARATOR, "\n\t\t\t"))
.append ('\n');

}
if (!commandInfo.getArguments().isEmpty()) {
builder.append ("\tTips:\n");
for (Tip tip : commandInfo.getTips()) {
builder.append ("\t\t- ")
.append (tip.getMessage () . replaceAll (LINE_SEPARATOR, "\n\t\t"))
.append ('\n');

}

ratnrn b ] dar. hnfnrdnre Oias g v vy s ey v |

Fault predictions window Fault predictions result L L
Method ] !Defectiveness ?Cpmment
ruspbau.lobanov.certificationlogic CertificationManager.CertificateNotFountException.CertificateNotFountException(String) 2 no comment

ruspbau.lobanov.certificationlogic.Ce
ruspbau.lobanov.certificati cationManager.formatCommand(CommandInfo) 2 no comment

ruspbau.lobanov.certi ) _ no comment

no comment

cationManager.CertificationManager(String) 7 no comment

ruspbau.lobanov.certification.logic.CertificationManager.getCommands{)

ruspbau.lobanov.certification.logic.CertificationParser.CertificationFormatException.CertificationFormatException(String) no comment

ruspbau.lobanov.certification.logic.CertificationParser.CertificationParser(int) no comment

ruspbau.lobanov.certification.logic.CertificationParser.parse(InputStream) no comment

no comment

no comment @ Fault prediction succeed

no comment

ruspbau.lobanov.certification.logic.CertificationParser.parse(String)
ruspbau.lobanov.certification.logic.CertificationParser.parseArgument(Scanner)

ruspbau.lobanov.certification.logic.CertificationParser.parseCommand(Scanner) >
Analysis completed

ruspbau.lobanov.certification.logic.CertificationParser.parseMessage(Scanner) no comment

MW o= MR W N SR

ru.sobau.lobanov.certification.loaic.CertificationParser.oarseTin{Scanner) no comment

u Fault prediction succeed: Analysis completed (moments ago) 91 CRLF+ UTF-8+ Gittask7+ & @ 2




PeaynbtaTthl

HangeHa n obpaboTtaHa obwimpHasa obyyarowas Bbibopka
[MooobpaHbl napamMmeTpbl 00y4YeHUs

Co3spgaH knaccudukaTop

PeanusoBaH nnarvH

https://qgithub.com/ArtyomLobanov/MetricsReloaded/tree/fault predictions

https://docs.google.com/spreadsheets/d/1YO7coU5YrwcQ7j0AfPXuuelpXIl16B P
6kANeJ4Ynmo/edit?usp=sharing



https://github.com/ArtyomLobanov/MetricsReloaded/tree/fault_predictions
https://github.com/ArtyomLobanov/MetricsReloaded/tree/fault_predictions
https://docs.google.com/spreadsheets/d/1YO7coU5YrwcQ7j0AfPXuueIpXl16B_fP6kANeJ4Ynmo/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1YO7coU5YrwcQ7j0AfPXuueIpXl16B_fP6kANeJ4Ynmo/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1YO7coU5YrwcQ7j0AfPXuueIpXl16B_fP6kANeJ4Ynmo/edit?usp=sharing

