10MITOS

Kesalahakenelitian Computing

M
Romi Satria Wahan -l -

[ |
romi@romisatriawahono.net I \(J
http://romisatriawahono.net ]
08118228331 Le ~H8



I Romi Satria Wahono

A SMA Taruna NusantaMagelang (1993)

A B.EngM.Engand Ph.Din Software Engineering
Saitama University Japan (192d04)
Universiti Teknikal Malaysia Melaka (2014) {

A Core ComEpet_endyl_Enter rise Architecture
Software Engineeringnd Machine Learning

A LIPIResearcher (2002007)

A FounderandCEQ
A PTBrainmaticCipta Informatika (2005)
A PTIimuKomputerConBraindevsSistema (2014)

A ProfessionaMemberof IEEE, ACM and PMI

AT and Researchward Winnerdrom WSIS (United Nations),
Kemdikbud, Ristekdikti, LIPI, etc

A SCOPUS/ISI Index@d Journal Revieweinformation and Software
TechnologyJournal of Systems and Softwassftware: Practice and
ExperienceEmpirical Software Engineerirejc

A IndustriallT CertificationsTOGAF, ITICCAICCNA, etc

A Enterprise Architecture ConsultarKPK, RistekDikti, INSBPPTKemsos
Kemenkeu (Itjend, DJBC, DJF&lkom FIFPLN PJB, Pertamina EP, etc
2

limuKomputer.Com BIEINvATiCS




Romidatria'V ahono .

Lecture Notes in Software Enginering, Computing Restancl and Teckmoprencinsbas

HOME ABOUTME IN THENEWS  LECTURES

=, AP

== Romidatria\'ahono

» YouTube " I
i

™
\ .....
Fin ——
Romi Satria Wahono
3.55K subscribers
HOME VIDEOS PLAYLISTS COMMUNITY CHANNELS ABOUT

Uploads PLAY ALL

1. Pendekatan

oaamining [ < T S

2. Metode

3. Jenis Kontribusi

Romi Satria Wahono A
r isatriowchono.net # Business Critical PHP.

> m’ 1:16:50 from A to Zend

- 4
Data Mining untuk Menjadi Programmer Kuliah 10 Menit tentang Kuliah 20 Menit tentang
Mahasiswa Galau Technopreneur Enterprise Architecture Metodologi Penelitian

268 views + 9 hours ago 4.3K views - 5 years ago 10K views + 5 years ago 136K views - 5 years ago

limuKomputer



|| Research Myths
Mitos (Indonesia

(Inggris)
Mythos (Yunan)
Mythe (Belanda

Ceritaturun temurunsejakmasalampau yang
mengandungpenafsirantentangalamsemesta dan
dianggapbenarbenarterjadi oleh parapengikutdan

penganutnya
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MengapaVelakukarPenelitiar?

ABerangkatlariadanyamasalahpenelitian
Ayangmungkinsudahdiketahuimetodepemecahannya
Atapi belumdiketahuimetode pemecaharyanglebih baik

Berndtsson - J. Hanss
B.
(I 1 1"
i LN |
(R 111
RN i

AResearchlfggri§ danrecherche(Prancis g
Are (kembal) it
Ato searchimencar) ~ |EE

AThe process of exploring the unknown, studying and
learningnew thingsbuilding new knowledgabout

things thatno one has understood before
(Berndtssoret al., 2008)




| PengembangaBoftware v$enelitian

AMembangunsoftwarebukanlahtujuanutama
penelitian hanyatestbeduntuk mempermudalkita
dalammengukurhasilpenelitian

A Tidakadalisting code UMLatauscreenshot software di paper

paper journal (SCOPUWSE09, kecualipenelitiantentan
perbaikanparadigmagpemrogramananalisisdesign,ds

AKetika padaenelitiankita mengusulkarperbaikansuatu
algorltma(proposed methoyl
Bidangmage processindopik penelitianface recognition,
memikirkanperbaikanmetode/ algoritmauntuk pengenalan
wajahdenganakurat efisien

A Bidangdata miningtopik decision treememikirkanperbaikan
algoritmadecision treesehinggaisamemprediks(klasifikas)
denganlebihakurat

A Untukmempermudaheksperimerdanevaluasikita menuljs
kodeprogram (softwareuntuk mengujidan mengevaluasi
performancedarialgoritmayangkita usulkan
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|| PenelitiarBidangSoftware Engineering

Penelitianbidangsoftware engineering bukapenelitiantentang
pengembangan softwarganghasilakhirnyaproduksoftware, tapi
penelitianuntuk perbaikanmetodologi pengembangasoftware

Self-Adaptive Software mmmmm 2
Service Oriented Softwarcmmmmm 3
Software Defect Prediction . 5
Software Effort Estimation mmmm. 6
Software Maintenance and Evolutionm. 7
Software Architecture IIEEEEEE—————————
Software Testing I °
Software Process Improvemen s 9
Requirement Engineering . 13
Software Design and Constructio e 14

0 2 4 6 8 10 12 14 16

Number of Studies
ResourcesSurvey Papers from ScienceDir&gtringerLinkand IEEE Explof20112014)
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: Landscap®&ohonlimu Computing
(IEEEACMComputing Curricula 20P5 C
Computer omputer

Engineering (CE)  Software Science (CS)

: : . Approachdan metode
SEE R Rl 21T Engmeermg (5 cgfnputingdari aspek

embedded &Ierniegras Approach prosesdanmet.  fundamental darteoritical
(software dan hardwar pengembangamian

pengelolaarsoftware

Computer Engineer Computer Scientist

Information Software Enginer |nformation

Technology (IT) System (IS)
Integrasi IT ke organisasi Analisis Integrasi IT ke organisas
(aspek teknologi dan infrastruktur): (aspek information & business):
security, networking, risk, HCI, analisis kebutuhan, business
acceptance, tehnical support, process & model, success factor,
system administration audit, arsitektur enterprise

IT Integrator System Analyst
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Computing Program Portfolio

1. Computer Scienceo serve those students who wish to proceed
asgeneralists in computingr who aspire tagraduate study
researchpositions,or crossdisciplinary innovation

: rto serve students who have the
Intellectual and technical aptitude to excel as software

and who want to become expert at
, and producing robust products
that meet customer needs

3. Information Technolo ¥to serve students who want a
computing career that featuresraix of technical and people
iIssuegather than a unilateral focus on technology and who are
attracted to thewidespread need for IT professionmsa variety
of organizations and settings

4. Information Systemsto serve students who want a career that
focuses on thenformation needs of organizatiorad who are
mteaested Intechnology primarily as a vehid@ meet such
needs

5. Computer Engineeringo serve students who want a career that
Is focused on developingbmputerbased device@mbedded

systems
(IEEEACM Computing Curricula 2005

10 Brain NN



limuKomputer

Computer Scienderofession

Theydesign and implement softwar€omputer scientists take on
challenging programming job§hey supervise other programmers,
keeping them aware of new approach@&oftware Development)

Theydevise new ways to use computePRrogress in the CS areas of
networking, database, andumancomputerinterface enabledhe
development of the World Wide Web. Now CS researchersvarking
with scientists from other fields to make robots become practical anc
intelligent aidesto usedatabases tareate new knowledgeand to use
computers to helmlecipher the secrets of our DNA

(Computing Algorithm Applications

Theydevelop effective ways to solve computing problei@emputer
scientists develophe best possible ways to store information in
databases, send data over networks, and display complages. Their
theoretical background allows them tetermine the best
performance possibleand theirstudy of algorithms helps them to
develop new approaches that provide better performance
(ComputingAlgorithm Inventiong

(Computing Curricula 2005: The Overview Report, ACM and I[EEE CS, 2006)
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| Information SystemBrofession

AIS specialists focus amegrating information technology
solutions and business procesgesneet the information
needs of businesses and other enterprises, enabling then
achieve their objectives in affective, efficient way

AIS specialists concerned with the information that comput
systems can provide aid an enterprise in defining and
achieving its goaJsaand the processes that an enterprise ca
Implement or improve using information technology

AThey musunderstand both technical and organizational
factors and they must be able toelp an organization
determine how information and technoloegnabled
business processe&an provide a competitive advantage

(Computing Curricula 2005: The Overview Report, ACM and IEEE CS.
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Organizational Issues
& Information Systems

Application
Technologies

Software Methods
and Technologies

Systems
Infrastructure

Computer Hardware
and Architecture

Theory DEVELOPMENT Application

Prmapies M Demnl

Innovation Configuration
More Theoretical More Applied
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General Computing Course$-

Knowledge Area . &5 . 2 . = _ L
min may Lgallal may min may mibn may
Programming Fundamentals I 4 4 4 5 2 4 2 4
Integrative Frogramming U P 1 3 P 4 3 5
Algorithms and Complexity 2 4 4 5 1 2 1 2
Computer Architecture and Organization 5 5 2 4 1 2 1 2
Operating Systems Principles & Design 2 5 3 5 1 1 1 2
Oberating Sycterms Confuraion E0ss | 23 |71 | =5 | 5 &
Net Centric Principles and Design 1 3 2 4 1 3 3 4 2 4
Net Centric Use and configuration 1 2 2 3 2 4 4 5 2 3
Flatrorm technologies U 1 U P 1 J P 4 U J
Theory of Programming Languages 1 2 3 5 0 1 0 1 2 4
Human-Computer Interaction 2 > 1 2 4 2 5 4 > 1 3 5
Graphics and Visualization 1 3 1 5 1 1 0 1 1 3 I
Intelligent Svstems (Al) 1 3 2 b 1 1 0 0 0 0
Information Management (DB) Theory 1 3 2 5 1 3 1 1 2 5
Information Management (DB) Practice 1 2 1 4 4 & 3 4 1 4
Scientific computing (Numerical mthds) 0 2 0 B 0 0 0 0 0 0
Legal / Professional / Ethics / Society 2 5 2 4 2 5 2 4 2 5
Information Systems Development 0 2 0 2 5 5 1 3 2 4
i i i 0 1 n 1 5 5 1 2 1 3
l E-business 0 0 0 0 4 5 1 2 0 3

CE

20

(Computing Curricula 2005: The Overview Report, ACM and IEEE CS, 2006)
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|| General Computing Courseg-

Knowledge Area

Analysis of Technical Requirements
Engineering Foundations for SW
Engineering Economics for SW
Software Modelina and Analvsis
Software Design

Software Verification and Validation
Software Evolution (maintenance)
Software Process

Software Quality

omp Systems Engineering
Digital logic
Embedded Systems

Istribute ystems

min
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stems integration

Digital media development
Technical support
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(Computing Curricula 2005. The Overview Report, ACM and IEEE CS, 2006)
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I| GeneraNon ComputingCourses

CE CS IS IT SE

min max min max | min max | min max | min max

Organizational Theory 0 0 0 0
ecision Theory 0 0 [ 0 0
Organizational Behavior
Organizational Change Management

Knowledge Area

—
Ju

|

WNOOOOOoOPOoOON = = —\—\CJ—\

oo

Risk Management (Project, safety risk)

nt
Business Models
Functional Business Areas

Circuits and Systems
Electronics

Digital Signal Processing
VLSI design

HW testing and fault tolerance
Mathematical foundations
Interpersonal communication

WhRWNWOOOPpOONMNOg OO
Ao OO P OOk~ oo
~pNOOOOoOOoOpoOoo—->2g oo
Aglo—_~MNOMNPplOON 22O OO
WNOOOQOQOBIPE RWNN N W
QMNOOOOO MO Wi N O
BN OO = DO OWENNN N
WWooooopookMpgoo

Aglo-MNOOPpjoo

(Computing Curricula 2005: The Overview Report, ACM and IEEE CS, 2006)
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TujuanUtamaPenelitianadalahAdanya
Kontribusike Masyarakat
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| ApaYangDikejardi Penelitiar?

Research is aonsiderecactivity,
which aims to make aariginal
contribution to knowledge

Projects in Computing
and Information Systems

(Dawson 2009

RESEARCH

MIETIIOI)OI.GGYES




BentukKontribuske Pengetahuan

Kegiatan penyelidikan dan investigasi
terhadapsuatumasalah yang dilakukan
secara berulangilang dan sistematis,
dengan tujuan untuknenemukan atau
merevisiteori, metode, , dan
aplikasi

(Berndtssoret al., 2008)

25




I BentukKontribuske Pengetahuan

Current boundary
of world

knowledge\

Your knowledge
and understanding

"h,,ﬂ.-rﬂ Contributions to
/ knowledge

Your learning
and development

(Dawson, 2019)

26
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BentukKontribuske Pengetahuan

Metode Sugeno

/

Metode Mamdaniyang
DirevisidenganAlgoritmaXYZ

Your knowledge
and understanding

Your learning
and development

Mamdani

Metode Tsukamoto

27



BentukKontribuske Pengetahuan

CAE‘I(Breiman,1984)

Qredal C4.5(Mantas 2014)

Decision Tree
T~

Your knowledge

and understanding / Adaptative CredalC4.5

~__(Abellan, 228)

T./
f
f

Your learning
and development

r
&
-— -

CredalDT (Abellan 2003)

C4.5Quinlan 1993)
™ ID3(Quinlan 1986)

28 \ics)



I| Contohlde DasaPenelitian

AlnginmenerapkanAlgoritmaGenetika

AUntuk penentuannilai parameter(panjang
tinggi, lebar, dalam bentuk, jenismaterial,
etc) yangpaling optimalpadadesain
bendungan

ASehinggdisamenampungkubik air terbesar

29
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ContohPenelitiarDengarkKontribusi

AJudul

PeneraparMetode XY Adintuk Pemecahan
MasalahKonvergensPrematurpada
AlgoritmaGenetikauntuk Penentuan
DesainBendungan

AKontribusi

MenerapkanMetode XY 4angsebelumnyaidak
pernahdigunakanmoranguntuk memecahkan
masalalkonvergenspremature padaAlgoritma
Genetika

30




ContohPenelitianTanpakontribusi

APeneraparAlgoritmaGenetikauntuk Penentuan
DesainBendungardi Bendungan Jatiluhur

APeneraparilgoritmaGenetikauntuk Penentuan
DesainBendungandi Bendungan Gajah Mungkur

APeneraparAlgoritmaGenetikauntuk Penentuan
DesainBendungarti Bendungan Karang Kates

* banyakpeneliticomputing di Indonesia yarigrjebakdengan
penelitiantanpakontribusidanhanyamenggantiobyektempat,
akhirnyaditolak ketikapublikasike journalinternasionakerindeks

31
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PenelitianYangMemilikiKontribus?

APeneraparalgoritmagenetikauntuk penjadwalan x
matakuliah

A Peneraparalgoritmagenetikaberbasisyuided local searc\y
strategiesuntuk penjadwalamatakuliah
(Yang, 2011)

APeneraparalgoritmaC4.5untuk penentuan x
kelulusanmahasiswdaepat waktu: StudiKasussSTM Ik
XYZ

A PeneraparalgoritmaC4.5denganpenghitungarentropi w
berbasianetode ABQuntuk penentuankelulusan
mahasiswdepat waktu

Hanyapenelitiandengankontribusike pengetahuarnyang
bisamenembugurnaljurnal internasionalerindeks

32




PenelitianyangMemilikiKontribusi?
Noldudul

PenerapanNeuralNetwork untuk PrediksiHargaSahampada Perusahaat x
ABC

Pemilihan Arsitektur Jaringan pada Neural Network Secara Otomatis
denganMenggunakarAlgoritmaSemut

ModifikasiPenghitungarGaindan Entropiuntuk PeningkatarAkurasipada w
AlgoritmaC4.5

Penerapan Framework TOGAF untuk Pengembangan Enterprise x
ArchitecturepadaOrganisasABC

PenerapanFramework TOGAFyang Dimodifikasiuntuk Pengembangal \y
EnterpriseArchitecturepadaPerusahaarskalaKecildan Menengah

E PeneraparCOBITintuk TataKelolaOrganisasABC x

IntegrasiCOBITdan TOGARuntuk Tata KelolaOrganisasABCyang Lebih \y
Komprehensif

N

Peneraparalgoritmagenetikauntuk penjadwalanmata kuliaht StudiKasus x
STMIKABC

B vATics|

e



|| KomparasievelPenelitian
D3/D4vsS1 vs S2 vs S3

Aspek TugasAkhir Skripsi Tesis Disertasi
(D3/D4) (S1) (S2) (S3)

Penguasaan PengujianTeori Pengembangan PenemuanTeori

Level Kemampuan Teori Baru
Celpligle SIS Teknis

Implementasi  Implementasi  PerbaikarnSecara Substansiatian
Bentuk dan dan Inkrementaldan Invention
Colalig oS pengembangan pengembangan TerusMenerus

- Domestic International International

Target Conference Conference Journal
Publikasi

limuKomputer B vatics



|| JenjandgKualifikaskKelulusan

KKNI

Level 9
Level 8
Level 7
Level 6
Level 5
Level 4
Level 3
Level 2

Level |

limuKomputer.Com

Politeknik Universitas/Institut/
Sekolah Tinggi

Sp I

Master

Diploma 4

Sarjana Terapan

Diploma 3 Diploma 3

Diploma pi ] ploma pi

Diploma | Diploma |

SMA/SMK

Alkadem

Diploma 3
Diploma 2

Diploma |

Alkademi
Komunitas

Diploma 2

Diploma |

SD/SMP

(Perpres no 8 tahun 2012 tentang Kerangka Kualifikasi Nasional Indonesia (K

35
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Level 6 $arjanad

AMenguasakonsepteoritis bidangpengetahuartertentu
secaraumumdankonsepteoritis bagiankhususdalam
bidangpengetahuartersebutsecaranendalam serta
mampumemformulasikarpenyelesaiamimasalah
prosedural

AMampu mengaBIikasikalbidangkeahliannyadan
memanfaatkanPTEKS padadangnyadalam
enyelesalamasalahsertamampuberadaptasi
erhadapsituasiyangdihadapi

AMampumengambilkeputusanyangtepat berdasarkan
analisignformasidan data, damampumemberikan
petunjukdalammemilinberbagaialternatif solusisecara
mandiridankelompok

ABertanggung jawapada pekerjaan sendiri dan dapat
diberi tanggung jawab atas pencapaian hasil kerja
organisasi




Level 8 (Magister)

AMampumengembangkapengetahuanteknologi
danatausenidi dalambidangkellmuannyaatau
praktekprofesionalnyamelaluiriset, hingga
menghasilkarkaryainovatif danteruj

AMampumemecahkarpermasalaharsains
teknologi danatausenidi dalambidang
kellmuannyamelaluipendekatannter atau
multidisipliner

AMampumengelolariset dan pengembangaryang
bermanfaatbagimasyarakatlan keilmuan serta
mampumendapatpengakuamasionalmaupun
Internasional

37
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Level 9[Doktor)

AMampumengembangkapengetahuanteknologi
danatausenibarudi dalambidangkeilmuannya
atau praktekprofesionalnyanelaluiriset, hingga
menghasilkarkaryakreatif, original danteruji

AMampumemecahkarpermasalaharsains
teknologi danatau senidi dalambidang
kellmuannyamelaluipendekatannter, multi atau
transdisipliner

AMampumengelola memimpin dan
mengembangkamniset dan pengembangalyang
bermanfaatbagiilmu pengetahuardan
kemaslahatarumat manusia sertamampu
mendapatpengakuamasionalmaupun
Internasional

38
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Komparasi Penelitiad3/D4 vsS1 vs S2 vs S

AD3/D4:

APengembangagisteminformasiRumahSakituntuk Rumah
SakitdSukaSembulg

AKarakter menguasaskill teknis(programming, networking,
dsb)

AS1:

A SistemCerdasBerbasis\eural Networkuntuk Prediksi
HargaSaham

AKarakter menguijiteori, danterapkandalamcode
(software)

AS2/S3:

APenerapamilgoritmaGenetikauntuk PemilihanArsitektur
JaringarSecareéOtomatispadaNeural Networkuntuk
PrediksHargaSaham

A Karakter mengembangkarteori (perbaikanmetode), ada
kontribusike pengetahuan

39




Kontribuske Pengetahuarmws
Kontribuske Masyarakat

Kontribusike masyarakatidak secara
langsungdoisadiukur, karenaitu tidak
dimasukkarke tujuan penelitian tapl
ke manfaatpenelitian

40 Brai TN



MITOS 3

WaterfalladalahMetode Penelitianyang
SayaGunakan

IIIIIIIIIIII .Com 41



reference/The Rise And Fall Of Waterfall.flv

Metode Penelitian

1. PenelitianTindakan

llmuKomputer.Com

A Studiberupamonitoring danpencatatanpenerapansesuatuoleh
penelitisecarahati-hati, yangtujuannyauntuk memecahkammasalah
danmengubabhsituasi(Herbert, 1990)

A PenelitianTindakan Kelas (PTK)itlangPendidikan

Eksperimen

A Investigashubungansebabakibatdenganmenggunakamijicobayang
dikontrol oleh peneliti

A Melibatkanpengembangamanevaluasi
A PenelitianbidangScience dan Teknik

StudiKasus , ,
Projects in Computing

A Eksplorassatusituasisecaramendalamdanhati hati =~ . jnf -
(CorrF\)ford and Smithson, 2006) e e

A Student’s Guide

A PenelitianbidangSosial Ekonomj Politik

Christian W. Dawson

Survel

A Pengumpularata dari populasiyangbisadiukur;
dengancarayangekonomis(Saunders et al., 2007)

A Melibatkanpenggunaarkuesionerdaninterview

(Dawson, 2009 )
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MetodologiPengembanga8oftware

1. Structured Design (SD)
AWaterfallmethod
AParalleldevelopment

ore
rescriptive/
ocumentation

2. Rapid Application Development (RA®)
APhasedevelopment
A Prototyping L
Adaptive/

Communicatior

3. Agile Development

AExtreme Programmin@XP) LRy (LG 11

R Sorum language (M) [N

gy e

(Dennis, 2012)
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|| 1. SD: Waterfall Method

~ Thea ¢ 40

]\ /-t.odmg %m

3 ‘ugb}"éf Patehi "Work//

L?Sw‘qr-na ﬁj
YEA!

RNy

Planning

Design

|
|dentifies systems Designmust bespecified on implementation §
requirements long paperbefore programming
before programming begins

BﬁglnS’ It mr:nlmlzes Long timebetween system System
change to the proposal anddelivery of new

requirements as the system

project proceed ihature)

Reworkis very hard
IIIIIHI\UIIIPHIUI 44 BRAI\
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' 2. RAD: Prototyping

A Analysis, Design, Implementation are
performed concurrently

A Start with a Yuickand-dirty" prototype,
Providesminimal functionality

A Repeat processefining the prototype
each time

A Stopwhen prototype is a working systen

Planning

Analysis
Syst
Design I_' prz:nte:"pe Implementation
Implementation I l

System

Prototyping significantlyeduces requirement and design errprs
especially for user interfacds 2 S KFif€2 BawEndres2013)[LJ
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I 3. Agile Development

AMenggunakan beberapaturan yang mudah
dipahamidan diikuti(Agile Practices)

AMempercepat proses SDLC
A Mengurangbemodelandandokumentasi
A Mengembangakasoftwaredengansimpledaniteratif

AAgileApproach:
1. AgileValues
2. AgilePrinciples
3. AgilePractices

50
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3. Agile: Extreme Programming

1. CommunicationBuilding software requires communicating
requirements to the developers
1. PairProgramming
2. Communicatiorreplacedocumentation

2. Simplicity Encourages starting with tremplest solution
extra functionalitycan then be added later

3. Feedback

1. Feedback from the systenby writing unit tests, or running periodic
Integration tests, the programmers have direct feedback from the
state of the system after implementing changes

2. Feedback from the customelhe acceptance tests are planned
once in every two or three weeks so the customer can easily steer
the development

3. Feedback from the teanWhen customergome up withnew
requirements in the planning game the team directly gives an
estimation of the time that it will take to implement

4. Courage Several practices embody courage. One is the
commandment to alwaydesign and code for todand not
for tomorrow
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1A Project members form a Scrum Team consis
I 3. Agile: Scrum;%5 mon

A The goal of thé&printis determined and the
prioritized functionality is broken down into
detailed tasks

A Theteam is seHorganizedand the members
have a joint responsibility for the results

. Backlog A EachSprinBy KI yOSa (0KS LIN
Reqtirements value andadds new functions and
Improvementsthat can be delivered to the
. customer
9 Sprints
_ Q Hardening
imptementation .
Sprints
T e

Maintenance

ﬂ

Brain NN



&/ Roles

Scrum

according to mma Potentially
shippable

product

AP Pt O I'Dw.mnsmmla maintang the prodsct biceg by
= - JEm—
ﬁ desdoanend war derz
Product Sprint o [ ———
increment i‘ iz g i e u»wr dneter

[ ]
)
1]

(@)

'G) Artifacts

Frndhict Barklog ar oresd Bt of “vejsierans” st s nstsined o 4

o\’

et % — u::;:.u.u..m“m,m»-;:: ..:,\.—... [p—
T i e

"q - @ g @ /.-?\ m':;:::—nmlwmxmumhemmdhnm asd

\ achieve K25 55 A I

achieved? o aa

Seri Bockbg. 312 \mimrh-

w
ie
—
=
—
-
M
<.
2

)
AACC5

Sprint Retrospective

(o7 oy e e comske, The ek is et ) the begiering o but ey
‘30 thanged n e e of st gt

Meetings

Sprimt Plaaning 112 1on pat ot k) £ haid 30 i i 80 dara

© 2228
&4 5 S\ala
Daily Scrum Meeting

+ Taskboard (to do, in progress, done)

USET StOI‘IES + Impediment Backlog

« Burndown Chart
\ /‘\C: g ’\ :

=

5 - Prod

oS Yelopey 7 Yo
Sprint Planning 1&2

6]
6]

i)
(S8

B | Product
Backlog

5()
weo
E(__)

B
e ]

L
>

B®
it ]
<

W e

b

2wt could 4 rapeave by 'Nmtmn

Etimition Msting: d1iat 65 1 Lo 0 AERONCH S STV to BZE0g
et ar 2 s g it 3w anaecspanes crira, ¢ s e
bk b sher s i ekl .

5( D
B>
36

1]
.

mmi

53 Consulting & Management

1. What? 2. How? Sprint Backlog DoD




System Request: Sistem Penjualan Musik Online

ject Sp

Mooney, Vice President of Marketing

Studi Kelayakan Sistem Penjualan Musik Online

n baru lewat Internet

2. Fitur Pencarian Tol
3. Fitur Pemedanan Pi
d. Fil

istem penjualan musik online layak secara teknis, meskipun memiliki beberapa risiko.

2016

PV of All Benefits:
Tang

Hardware upgrades
Biaya Komunikasi
Biaya Marketing

'otal Operational Costs:

Total Costs:
PV of Costs:
PV of all Costs:

Honor Tim (Planning, A
Honor Konsultan Infrétr
Total Development Costs:
Honor Pengelola Web
Biaya Lisensi Software

E’eningkatan penjualan dari pelanggan baru
Busif eningkatan penjualan dari pelanggan lama

Return on Investment (ROI) di Tahun 3: 26.2%

d 00

60,000,000
50,000,000
100,000,000
20,000,000

100,000,000
330,000,000
780,000,000

735,849,057
735,849,057

Break-even Point (BEP): 2.28 tahun

limuKomputer.Com

Song Management

avaya

450,000,000

2017
400,000,000
600,000,000

100,000,000 M

70,000,000
60,000,000
100,000,000
30,000,000

200,000,000
460,000,000
460,000,000

409,398,362

Band or Artist’s Name

|
: Reoduiremb argaret Mooney dan Alec Adams membuat studi kelayakan untuk pengembangan
Sistem yang tnendukySistem Penjualan Musik Online
1. Fitur Pencgrian Pr Kelayakan Teknis

2018

500,000,000

700,000,000

100,000,000
g

100,000,000
40,000,000

300,000,000
590,000,000
590,000,000

495,375,377

0.262021445

2.278884507

Nasabah

Me|

masukanPINQ

Memasukan Kartu

validasiPINGd)
[Mvalidasi FING) IS
-

Sistem ATM

___________ Memasukan PIN
cinclud®

Mengdcek Saldo ’%55““

B

Sistem [ATM—_ ﬂ'f

Sistem Inti Perbankan

Pilih Ambil Uang dari
Menu Utama

Meng[ipdate Informasi
lotak Deposit

Tampilkan Menu
Pengambilan Uang

Uang di

alt PIN Valid? /

blokirAccount(
I

Kotak Uang

Selesai

ManajerValidasi

mengaises

Login

dikol olet

+ gePINg: i

KotakKartu
Menupin

SistemATA
Menutama.

N —mewars

meTmu ‘mw K

KotakKutansi KotakUang

L

Menupengambilanuang

ManajerLogaut
dielola olen

MenuLogout

54

Proses Ambil
Uang

mmb



MetodologiPenelitianvs Metodologi
PengembangaBoftware

AMetodologipengembangarsoftware bukan
metodologipenelitian

AJangarpernahmasukanwaterfal/lRAD/Agile
di Bab 3kripsitesiddisertasisebagal
metode penelitian

ABab3 seharusnyanembahagentang
bagaimananetode, teknik, cara tahapandan
evaluaspadapenelitiankita (metodologi
penelitian
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I Konsepsi Masalah Penelitian

APenelitiandilakukankarenaada
masalahpenelitian

ADimanamasalahpenelitiansendiri
munculkarenaadalatar belakang
masalahpenelitian

ALatar belakang masalah penelitian itu
berangkatnya bisa damasalah
kehidupan(obyek penelitian)
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ContohAlur LatarBelakandvasalahPenelitian:
PenerapaXYdintukMasalahE pada SVMntukPrediksNilai TukarUang

A Nilaitukar uangadalahfaktor p_entinq(padaperekon_omiarsuatu
negara. Nilaiukar uangperludiprediksisupayakebijakan
perekonomiarbisadiambildenganlebih akuratdanefisienX

A Metode untuk Rrediksinilai tukar yangsaatini digunakamdalah
regresit AYASNE YSdzNI¥t YSug2NJ] RIY

A Regreslinier memilikikelebihanA dankelemahan X
A Neural networkmemilikikelebihanC darkelemaharb X

A Support vector machinmemilikikelebihanbisamengatasimasalah
Efpadaﬁe%rgesﬁ AYASND RIFY 5 o t@bimRdmilikl S dz
elemaha

A Masalahpenelitianpadapenelitiandi atas?
A Kebijakarperekao@fiamegara?
A Predikshilai tung?
A Metode apayandl/e@aiknyalipakaiuntuk prediksinilai tukar?

A Masalah Support vector machinmemilikikelebihanmemecahkan
masalahB dan Ddrgumentasdipilih), tapi memilikikelemahark

A Tujuan Menerapkanmetode XY Zuntuk memecahkamasalahE
pada support vector machine




| ContohAlur LatarBelakandvasalahPenelitian:

PeneraparXYZintuk E pada Fuzzy Logictuk PengaturarampuLalu LintaPinamis
A Kemacetarialu lintas di kota besarsemakinmeningkat
A Penyebatkemacetamadalahtraffic light persimpangaralan

A Traffic Iight_%an@daadalahstatis (tetap waktunyg sehinggaidak dapat
menyelesaikarkondisikepadatankendaraanyang diberbagawaktu

A Traffic lightharusdidesaindinamissesuaperubahanberbagaiparameter

A Metode untuk menentukanwaktu yangtepat secaradinamisdapat
menggunakam®HP, ANP, Fuzzy Logic,

A AHPmemilikikelebihanA dankelemahan. X
A ANPmemiliki kelebihanC darkelemaharns X

A Fuzzy Iogiimemiliki kelebihanbisamengatasimasalahB (pada AHP) dan D
0 LJF RT tdpimenilXikelemahanE

A Masalahpenelitianggadapenelitiandi atas?
A BagaimananengaiN¥-macetanalu lintas?
A Bagaimananendegaffic light?
A Metode apayangsebairnyadipakaiuntuk penentuantraffic light secaradinami<?

A Masalah Fuzzy logimemiliki kelebihanmemecahkammasalahB dan D
(argumentasdipilih), tapi memiliki kelemahanE

A ITujuan Menerapkanmetode XYAintuk memecahkammasalahE pada fuzzy
ogic
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A Ungu ObyekData (Opsional Bisa Dat&Publil
I CO nto h : Topik(ObyekMetodeyangDiperbaik)

M aSaIah A Merah: MasalahPenelitian

.. A Hijau: MetodePerbaikarnyangDiusulkan
Penelltlan A Biru: PengukurarPenelitian(TidakHarusMasukJudu)

Penerapariarticle Swarm Optimizatiacumtuk Pemilihan
ParameterSecara Otomatis pada
untuk Prediksi Produksi Padi

ResearchProblem (RP) Research Questio(RQ) | ResearclObjective (RO

dapat memecahkan Seberapa meningkat Menerapkan”SO

YI &l t I-#tingZ @S N akurasimetode untuk pemilihan
lambatnya konvergensi, dan apabilaPSO parameter yang sesu:
sedikitnya datdraining, akan diterapkan pada pada (C, lambda
tetapi memiliki kelemahan  proses pemilihan danepsilon ,
padasulitnya pemilihan parameter? sehingga hasil
parameter SVM yang sesual prediksinya lebih
yang mengakibatkaakurasi akurat

tidak stabill
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ManfaatStudiLiteratur

AMemperdalampengetahuartentangbidangyang
diteliti (Textbook}®

AMengetahuihasilpenelitianyangberhubungan
dan yang sudah pernahlaksanakariRelated
Research|Pape)

AMengetahuiperkembangarimu padabidang
yangkita pilih (state-of-the-art) (Pape)

AMencari dan remperjelasnasalahpenelitian
(Papej

StudiLiteraturadalahbingkaidari sikluspenelitian
(kita lakukanpadasetiaptahapanpenelitian)

62




limuKomputer

TahaparPenelitianComputing

Literature Review

1. PenentuarBidangPenelitian(Research Field

2, PenentuanTopikPenelitian(Research Top)c

3. PenentuarMasalahPenelitian(Research Problejn

4. Perangkumametode-Metode Yang AdaState-of-the-Art Methods)

5. PenentuarMetode YangDiusulkanProposed Metho)l

6. EvaluasMetode YangDiusulkanEvaluation)

7. Penulisariimiahdan PublikasHasilPenelitian(Publicationg

*hitps.//www.site. uottawa.ca/~bochmann/dsrg/how  -to-do-good-research/
*hitp.//romisatriawahono.net/2013/01/23/tahapan -memulai-penelitian-untuk-mahasiswagalau/
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Literature Review

AlLiterature Revievis acritical and indepth
evaluationof previous researc(3hutteworth, 2009)

(https://explorable.com/whatis-a-literature-review)

AA summary andynopsis of @articular area
of research allowing anybody reading the
paper to establish the reasons for pursuing a
particular research

AA good Literature Review evaluates quality
and findings oprevious researclStateof-
the-Art Methodg
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Jeniditeraturlimiah RESEARCH
Paperdari Journal METI“""",“GYEI

Paperdari Book Chapter
Paperdari Conference (Proceedings)
. ThesigdanDisertasi

Report Laporan dari Organisasyang
erpercaya

BukuTextbook

g R w N e

o

* Prioritaskanmengambilpaper journal yangerindeksolehISidanSCOPUS
cekdenganhttp://scimagojr.com
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Literature Reviewlethods

ATypes and Methodsof Literature Review:
1. TraditionalReview

2. Systematic Literature Reviear Systematic
Review

3. Systematidviapping StudyScoping Study)
4. TertiaryStudy

ASLR is nowrell establishedeview methodin
the field of software engineering

(Kitchenhanm& Charters, Guidelines in performing Systematic Literaturs
Reviews in Software Engineering, EBSE Technical Report version 2.3, 2
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SYSTEMATIC
ITERATURE

REVIEW

(SLR)

|| ContohdanStudiKasusSLR

Romi Satria Wahonady, Systematic Literature Review of Software Defect
Prediction: Research Trends, Datasets, Methods and Framewlmbmal
of Software Engineering, Vol. 1, No. 1, pf.6l April 2015

https://romisatriawahono.net/2016/05/15/systematHiterature-review
pengantartahapandan-studikasus/
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| PICOC

Population

Intervention

Comparison
Outcomes

Context

limuKomputer

Software,software application,software system,

Informationsystem

Software defect prediction fault prediction,
error-prone, detection, classificationgstimation,

models,methods,techniquesdatasets
n/a

Prediction accuracy of software defect,

successfutlefect predictionmethods

Sudiesin industryand academiasmallandlarge

datasets



Research QuestioR()

ID | ResearchQuestion

limuKomputer

RQL
RQ

RCB
RQA
R
R
RQY
RB
RQ

Whichjournalis the mostsignificantsoftware defect predictionjournaf?

Who are the most active and influential researcherdn the software defect
predictionfield?

What kind of researchtopics are selectedby researchersin the software
defectpredictionfield?

Whatkind of datasetsare the mostusedfor softwaredefectprediction?
Whatkind of methodsare usedfor softwaredefect prediction?
Whatkind of methodsare usedmost often for softwaredefect prediction?

Whichmethod performs bestwhen usedfor softwaredefect predictiorn?

What kind of method improvements are proposed for software defect
prediction?

Whatkind of frameworksare proposedfor softwaredefect prediction?

BrainNINITeS



| Research Question (RQ)
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RQ1 - Significant Journal
Publications

=
it

RQ9 - Proposed Software Defect
Prediction Frameworks "

i+

P
It

RQS - Proposed { RQ2 - Influential Researchers

*

=,

=
s

Method Improvements
, | Software , ‘
Defect 4{ RQ3 - Research Topics and Trends |
| RQ7 - Method Comparison | _ Prediction
L R It " . : g hl""“-..._‘..l- i "
st ‘ RQ4 - Software Defect Datasets |®
W Lds s \[RQS - Software Defect
| Classification Methods Software Uetect o
~ ) Prediction Methods
70

limuKomputer.Com BrainNNINTS



| Studies Selection
Strategy '

Select digital libraries

v
APublication Year:
V20002013 '

. . Execute pilot search -
APublication Type:
V J O u rn al I'lﬂn%s/)vrliq%:gnegy o Refine search string
. studies foun
V Conference Proceedings
AS h St . . Retrieve in;iiaé_l(i_}sst of primary
earch String: e
,SA\CI)\.II:‘%Nare Exclude primary studies based on 1 ACM Digital Library (474)
. title and abstract f |EEE Explore(789
(fault* ORdefect* ORquality ORerror-prone) <z+13> T oencebhecr)
AN D T Scopus(243
(predict* ORprone* ORprobability ORassess’ Fxctude primary studies based on
ORdetect* ORestimat® ORclassificat) (13

Ase I eCted StUd I eS : Make a final list of included

primary studies

V71 @

End
71
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I Inclusion and Exclusion Criteria

Sudiesin academicandindustryusinglargeand smallscaledata sets

Studiesdiscussingand comparingmodeling performancein the area
TR NSTe] sl Of softwaredefect prediction

SUICENN For studiesthat have both the conferenceand journal versiors, only
the journalversionwill be included

Forduplicatepublicationsof the samestudy, only the most complete
andnewestonewill beincluded

Studieswithout a strong validation or includingexperimentalresults
of softwaredefectprediction

Exclusion
ol Studiesdiscussinglefect prediction datasets,methods,frameworksin

a contextother than softwaredefectprediction

Studiesnot written in English

limuKomputer B vatics



|| Result

Romi Satria Wahondy Systematic Literature Review of Software Defect
Prediction: Research Trends, Datasets, Methods and Framewlmkmal

of Software Engineering, Vol. 1, No. 1, pii6l April 2015
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' RQ1 SignificantournalPublications

IEEE Transactions on Software Engineer 9

Journal of Systems and Softwar 6

Expert Systems with Application s 5

IEEE Transactions on Reliabilitymeeeea————— 4

Information and Software Technologyeeee——————— 4
Information Sciences IEEEEEEEE—————— 4

IEEE Transactions on Systems, Man, and Cyberncticsammm 3
Software Quality Journa/meeeee———— 3
Empirical Software Engineeringmmmm— 2
IET Software e 2
Advanced Science Lettersmmmm 1
Automated Software Engineeringmms 1
IEEE Softwarcmms 1
IEEE Transactions on Knowledge and Data Enginecrimgs 1
LYGSNY I GA2y It W2dNYI{f 2emmm2Fads6l NE 9yIAYSSNAyYy3I |-
Journal of Software mmm 1

o 1 2 3 4 5 6 7 8 9 10
Number of Publications

74
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Journal Quality Level of Selected Studies

Q1 in Software
Q1 in Information Systems

Q1 in Artificial Intelligence

Q1 in Information Systems

Q1 in Software

Q1 in Information Systems
Q1 in Software

Q1 in Software

Q2 in Computer Science
Q2 in Software

Q2 in Software

Q2 in Software

Q3 in Computer Science
Q3 in Software

IEEErransactlonsan SoftwareEngineering 3.39
2 Information Sciences 2.96
IEEE Transactionson Systems, Man, and
3 : 2.76
Cybernetics
IEEETransactionson Knowledgeand Data
4 : . 2.68
Engineering
5 EmpiricalSoftwareEngineering 2.32
6 Informationand SoftwareTechnology 1.95
7 AutomatedSoftwareEngineering 1.78
8 |IEEHTansaction®n Reliability 1.43
9 ExpertSystemswith Applications 1.36
10 Journalof Systemsand Software 1.09
11 SoftwareQualityJournal 0.83
12 |IETSoftware 0.55
13 AdvancedSciencd etters 0.24
14 Journalof Software 0.23
15 International  Journal  of Software 0.14

limuKomputer

Engineeringand Its Application

Q4 in Software
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Distribution of Selected Studies by Ye

12

=
o

Number of Studies
(@)

1998 2000 2002 2004 2006 2008 2010 2012 2014
Year

AThe interest in software defect prediction halsanged over time
A Software defect prediction researchssll very much relevant to this day
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| RQ2 Influential Researchers

Number of Studies
|_\
OO N b OO OO O
]
]
m
& .
]
m
o .
% -
2
]
]
N
2
.
.
&
S

A SRS
> X 0 O W & XY © &L
QRN SRR S NP GRS AN SRR
& o RS R Q° B RO N\
> O SR N\
N Q S
& <
Researchers

m First Author = Non-First Author
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RQ3 Research Topics and Trends

1. Estimating the number of defectemaining in
software systems using estimation algorithm
(Estimatior)

2. Discoveringlefect associationgsing association
rule algorithm Associatiol)

3. Classifying the defegironeness of software
modules, typically into two classes, defgabne
and not defectprone, using classification
algorithm Classificatioh

4. Clustering the software defect based on object
using clustering algorithnC(ustering

5. Analyzing and prprocessing the software defect
datasets Dataset Analys)s

78




I Distribution of Research Topics and Trend

1,4196>63%

1,41%

H Estimation B Association m Classification
u Clustering m Dataset Analysis
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Example Distribution of Research Topics and Tren

PrimaryStudies Publications Datasets Topics

(Lessmanret al., 2008
5 (Bibiet al., 2008
08 (Gondra 2008
(Vandecruyt al., 2008
(Elishand Elish2008
(Grayet al., 2012
(YingMa, Luo,Zeng,& Chen,2012
(Benaddyand Wakrim2012
(Y PengWang,& Wang,2012
0] (Zhangand Chang2012
¥4 (Bishnuand Bhattacherjee2012
(Sun,Song & Zhu,2012
(Pelayocand Dick2012
(Jin Jin & Ye,2012
(CaoQin,& Feng 2012
(Parketal., 2013
(DejaegerVerbraken & Baesens2013
i} (ShepperdSong Sun,& Mair, 2013
K} (\WangandYao02013
(Peters Menzies,Gong & Zhang 2013
Owl R2 &yl.22ams 6

limuKomputer

IEEHTansaction®n SoftwareEngineering
ExpertSystemswith Applications
Journalof Systemsand Software

Journalof Systemsand Software

Journalof Systemsand Software
IETSoftware

Informationand SoftwareTechnology

InternationalJournalof SoftwareEngineering

Information Sciences

InternationalConferenceon NaturalComputation
IEEHTansaction®n Knowledgeand DataEngineering
IEEHTansaction®n SystemsMan, and Cybernetics

IEEHTansaction®n Reliability
IETSoftware

AdvancedSciencd etters

Information Sciences

IEEHTansaction®n SoftwareEngineering
IEEHTansaction®n SoftwareEngineering
IEEHTansaction®n Reliability
IEEHTransaction®n SoftwareEngineering
Informationand SoftwareTechnology

Public
Private
Public
Public
Public
Public
Public
Private
Public
Private
Private
Public
Public
Public
Public
Public
Public
Public
Public
Public
Public

Classification
Estimation
Classification
Classification
Classification
DatasetAnalysis
Classification
Estimation
Classification
Estimation
Clustering
Classification
Classification
Classification
Classification
Classification
Classification
DatasetAnalysis
Classification
DatasetAnalysis

\DatasetAnaIysis )
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| RQ4 Software Defect Datasets

Number of Studies
o = N w AN o1 (@)) ~ (00

1998 2000 2002 2004 2006 2008 2010 2012 2014
Year

——Private Dataset ——Public Dataset
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| Distribution of Software Defect Datasets

AThe use of public data sets makes the
researchrepeatable refutable, and
verifiablecatas piri 2009a)

A Since 200%nore public datasetwere
used

ANASA MDRepository have been
developed in 200and researchers
started to be aware regarding the u
of public datasets

H Private Dataset m Public Datase!

82
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' NASA MDP Dataset

Project Description

Language

Number of
Modules

Faulty
Percentage

Spacecraftnstrument
W Storage managemetior

ground data
Storage managemerfibr
ground data

Video guidanceystem
W1 Zero gravity experiment

related tocombustion

Flight softwaredrom an earth
orbiting satellite

Dynamic simulator for
attitude control systems
Flight softwarefor earth
orbiting satellite

Flight softwardfor earth
orbiting satellite

KC3

PC1

PC2

PC3

PC4

llmuKomputer

C++

Java

505
1571

458
127
403

1059

4505

1511

1347

48
319

42
44
31

76

23

160

178

12.21%
15.51%

18%
34.65%
10.23%

8.04%
1.01%
12.44%

12.72%
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(Code Attributes |

LOC count

Halstead

limuKomputer

LOC _total
LOC_blank

LOC_code_and_comment

LOC_comments
LOC_executable
number_of_lines
content

difficulty

effort

error_est

length

level

prog_time

volume
num_operands
num_operators
num_unique_operands
num_unique_operators
cyclomatic_complexity
cyclomatic_density
design_complexity
essential_complexity
branch_count
call_pairs
condition_count
decision_count
decision_density
edge_count
essential_density
parameter_count
maintenance_severity

modified_condition_count

multiple_condition_count
global_data_complexity
global_data_density
normalized_cyclo_cmplx
percent_comments
node_count

NCSLOC

ZZ<ArzwmoTE

==
N =

v(G)

iv(G)
ev(G)

gdv(G)

The total number of lines for a given module

The number of blank lines in a module

The number of lines which contain both code and comment in a module
The number of lines of comments in a module

The number of lines of executable code for a module
Number of lines in a module

The halstead length content of a moduje-ju=

The halstead difficulty metric of a module D = 1/L

The halstead effort metric of a module E = V/L

The halstead error estimate metric of a mod/a @86 E

The halstead length metric of a moduleN = N

The halstead level metric of a module L)Ep(2Ru

The halstead programming time metric of a module T = E/18
The halstead volume metric of a module V(g Nidg

The number of operands contained in a module

The number of operators contained in a module

The number of unique operands contained in a module

The number of unique operators contained in a module

The cyclomatic complexity of a module ¥(&)2 e

V(G) / NCSLOC

The design complexity of a module

The essential complexity of a module

Branch count metrics

Number of calls to functions in a module

Number of conditionals in a given module

Number of decision points in a module

condition_count/ decision_count

Number of edges found in a given module from one module to another
Essential density is calculated as-1gN(G3)L)

Number of parameters to a given module

Maintenance Severity is calculated as: ev(G)/v(G)

The effect of a condition affect a decision outcome by varying that condition only
Number of multiple conditions within a module

the ratio of cyclomatic complexity of

Global Data density is calculated as: gdv(G)/v(G)
V(G) / numbe_of_lines

Percentage of the code that is comments
Number of nodes found in a given module

B vATics|



\\JA A I\ »
Code Attributes

CM1 KC1 KC3 MC2 MW1 PC1 PC2 PC3 PC4
LOC total a a a a a a a a a
LOC_blank a a a a a a a a
LOC_code_and_comment a a a a a a a a a
LOC counts LOC_comments a a a a a a a a a
LOC_executable a a a a a a a a a
number_of_lines a a a a a a a a
content a a a a a a a a a
difficulty a a a a a a a a a
effort a a a a a a a a a
error_est a a a a a a a a a
Iength a a a a a a a a a
level a a a a a a a a a
HaIStead prog_time a a a a a a a a a
volume a a a a a a a a a
num_operands a a a a a a a a a
num_operators a a a a a a a a a
num unlque operands a a a a a a a a a
num_unigue_operators a a a a a a a a a
cyclomatic_complexity a a a a a a a a a
cyclomatic_density a a a a a a a a
Mccabe design_complexity a a a a a a a a a
essential_complexity a a a a a a a a a
branch_count a a a a a a a a a
call_pairs a a a a a a a a
condition_count a a a a a a a a
decision_count a a a a a a a a
decision denS|ty a a a a a a a a
edge_count a a a a a a a a
essential_density a a a a a a a a
MISC parameter_count :El §1 §1 §1 §1 §1 rEl §
maintenance_severity a a a a a a a a
modified_condition_count a a a a a a a a
multiple_ condltlon count a a a a a a a a
global_data compIeX|ty a a
global data density a a
normalized_cyclo_complx a a a a a a a a
percent_comments a a a a a a a a
node_count a a a a a a a a
~ ProgrammingLanguage | C CH+ Java C C C C C C
Number of Code ‘ ributes 37 21 39 39 37 37 36 37 37
344 2096 200 127 264 759 1585 1125 1399

42 35 3 44 27 6L 16 140 178




Code Attribute

1. void main()

2. |

/[This: is a sample code

[IDeclare variables
int a, b, c;

[l Initialize variables
a=2;
b=5;

/IFind the sum and display c if greater

than zero

10.
11.
12.
13.

14}

c=sum(a,h));
ifc<O

AP

Module | LOC | LOCC CC Error
main() 16 4 2 2
sum() 5 1 1 0

c>0

prmti(Wed\ih ‘Oal;

return; \
C

15, int sum(int a, int b)

16, {

17.
18.

19. }

[/ Returns the sum of two numbers

return a+b;

limuKomputer

86

LOC: Line of Code
LOCC: Line of commented Code
V: Number of unique operands&operators
CC: Cyclometric Complexity
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|| RQ5 Software Defect Prediction Methods

kKM: k-Means mm
GP: Genetic Programmingmss
ACO: Ant Colony Optimizatio s
RvC: Regression via Classificatiomms
LDA: Linear Discriminant Analysismms
FIS: Fuzzy Inference Systennssm
LR: Logistic Regressio s ———
MBR: Memory based Reasoningms
AR: Association Rulgmms
RF: Random Fores—
LiR: Linear Regressio mmms
SVM: Support Vector Machincm—
DT: Decision Tre e
NN: Neural Network m—
k-NN: k-Nearest Neighborm—
N Bz N iV B a1y € 00
CR: Capture Recapturgms
EM: Expectation-Maximum s
FNR: Fuzzy Nonlinear Regressiomms

0 2 4 6 8 10 12 14
Number of Studies
87
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|| RQ6 Most Used Software Defect Prediction Metho

16
14
14
312 11
.-g LR
2 u
mlO 9
“s . ENB
S 6
o m k-NN
£ 65
4 4 “NN
< 4
I I mDT
2
m SVM
0 mRF

LR NB k-NN NN DT SVM RF
Methods

88
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RQ7 Method Comparison Results

AThecomparisons and benchmarking resoftthe
defect prediction using machine learning classifiers
Indicate that:

V Poor accuracy leveés dominantiessmanret al. 2008)

V No significant performance differencesuld be
detECted(Lessmanret al. 2008)

V No particular classifierthat performs the bestor all the
data setSsong et al. 2011) (Hall et al. 2012)

ATheaccurate and reliable classification algorithms
to build a better prediction modas an open issue
In software defect prediction

89




' RQS8 Method Improvement Efforts

AResearchers proposed sortezhniques for improving the
accuracyof classifiers for software defect prediction

ARecent proposed techniqudty to increase the prediction
accuracy of a generated model:

V Bymodifying andensemblingsome machine learning methods
(a Pa& &li2(™1) Tosunet al. 2008)

V By usingoosting algorithmgzheng2010) (Jiang et al. 2011)

V by addingfeature selectionGayatriet al. 2010) Khoshgoftaa& Gao, 2009) (Song et
al. 2011)

V By usingparameter selectiorfor some classifiergeng & wang 2010) (Lin
et al. 2008) Guoet al. 2008)

AWhile considerable works have been done separately,
limited research can be found on investigating them all
together

90
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RQ9 Existing-rameworks

Three frameworks have bednghly cited and
Influential n software defect prediction field

Menzies Lessmann Song
Framework Framework Framework

(Menzieset al. 2007)

(Song et al. 2011)

{ (Lessmann et al. 200%)




MenziesFramework

(Menzieset al. 2007)

PN
MNARZ

Lezamins Alsornthms

Testins and
Yaldation

Learning @
o @]
Models

RLE

r

]

Performance Eeport

MDE
LEARNIMNG SCHEME . Diatazsats
|
I Training Tastins
i Dak — — Diata
Diatk Preprocessor |
|
© ] - Datza Preprocessing
Log-Filterine !
— 1
’ Feature Eelectors ) ! P 3
I
© ! L Feature Selection
|
Info Gain | [ L
|
I e o,
| Processes Proces's=t
| Tramins Tasting
| Drata Drata
|
I
|
|
I
I
|
|
|
|
|
|

Framework | Dataset | Data Feature Meta- Classifiers Parameter | Validation | Evaluation
Preprocessor | Selectors | learning Selectors | Methods | Methods

NASA
MDP

10-Fold X ROCCurve
Validation (AUC)

(Menzieset Info Gain -

al. 2007)

Log Filtering 3 algorithms -

(DT, 1R, NB)



| L essmann Framework

(Lessmann et al. 2008)

'\'\.H.
MNASE
l LIDE 1
. LEARMNING 2 CHEME ) Datazsets ﬂ
Training Testine
Dak Data

Lzamins Alsorithme

O

22 Classifiers

¥ ¥

~ _ .
) Testine and

- Lzamins 1.I e,
= 4 Vahdaton

MMaodals {

¥

Performance Report

o — - — e — — — e — — — — — — o —

Framework | Dataset | Data Feature Meta- Classifiers Parameter | Validation | Evaluation
Preprocessor | Selectors | learning Selectors | Methods | Methods

(Lessman et NASA - 10-Fold X ROC Curve
al. 2008) MDP algorlthms Validation (AUC)



' Song Framework

(Song et al. 2011)

LEARNING SCHEME

Dak Preprocessor

T

Training
Daw

O

Log-Filterins

Fezature Ezlactors

@ @

Leamins Algorithms

LR

-

-

|‘\-H
Erocessed
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Drata

PN
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MDEP
Datas =tz
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s | @
Mlodals

Erocesss
Testing

Diata

Testing and
YValhdaton

K

]

Performance Keport

Framework | Dataset | Data Feature Meta- Classifiers Parameter | Validation | Evaluation
Preprocessor | Selectors | learning Selectors | Methods | Methods

(Songetal. NASA Log Filtering FSBE
2011) MDP

3 algorithms -
(DT, 1R, NB)

10-Fold X ROC Curve
Validation (AUC)



Mind Map of the SLR Results

Menzies et al.'s Framework (2007}

Lessman et al.'s Framework (2008) |

Song et al.'s Framework (2011) |

Ensemble Learning
Feature Selection

Boosting

Parameter Optimization

IEEE Transactions on Software Engineering

lournal of Systems and Software

Expert Systems with Applications

Information Sciences

RQ9 - Proposed Softwa

Prediction Frameworks

Information and Software Technology
re Defect

IEEE Transactions on Reliability

Maive Bayes

Logistic Regression

Software Quality Journal

RQ1 - Significant Journal |

IEEE Transactions on Systems, Man and Cybernectics
. Publications

) RQ8 - Proposed

Method Improvements |- '

Empirical Software Engineering
IET Software

Neural Network

Support Vector Machine

_’RQ'}' - Method Comparison \_

Results

Naive Bayes
Decision Tree

Meural Network

Random Forest
Logistic Regression

Support Vector Machine

RQ6 - Most Used

| Classification Methods

k-Mearest Meighbor

@ Classification Methods

# Estimation Methods
® Association Rules
@ Clustering Methods

Dataset Analysis

IEEE Software

International Journal on Software Engineering and Its Applications
Advanced Science Letters

|IEEE Transactions on Knowledge and Data Discovery
Journal of Software

Automated Software Engineering
-~

Software
Defect
Prediction

» " Taghi Khoshgoftaar, Tim Menzies, Qinbao Song, Martin
————| RQ2 - Influential Researchers }‘

Shepperd, Morman Fenton, Cagatay Catal, Burak Turhan, Ayse
Bener, Huanjing Wang, Yan Ma, Bojan Cukic, and Ping Gua

Classification - Classifying Software Components as
Defect-Prone and Non-Defect-Prone

. N RQ3 - Research Topics and Trends le

Estimation - Estimating the Number of Defects

Association - Mining Reveal Software Defect Associations

Clustering - Segmenting the Cluster of Software Defect
Dataset Analysis - Analyzing and Pre-

|_| RQ5 - software Defect

Prediction Methods

processing the Software Defect Datasets

Private Dataset @

RQ4 - Software Defect Datasets |

MNASA MDP Dataset
Public Dataset ~——————————
4[ Eclipse Dataset &

®
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SLRMelahirkanResearch Gaps

Dari Hasil SLR, KNMenemukanResearch Gapsang
MenjadiKandidatMasalahPenelitianyang Kita
AngkatpadaPenelitianKita
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Gap Analysis of Framework

1. Thecomparisons and benchmarking resofitthe defect
prediction using machine learning classifiers indicate
that:

A Poor accuracy levis dominantgessmanret al. 2008)

A No significant performance differenceeuld be detected essmann
et al. 2008)

A No particular classifierthat performs the besfor all the data
SetlS(song et al. 2011) (Hall et al. 2012)

2. Noisy attribute predictorandimbalanced class
distribution of software defect datasets result in
iInaccuracy of classification models

3. Neural network and support vector machine have
strong fault tolerance and strong abllity of nonlinear
dynamic processing of software fault data, but
practicability of neural network and support vector
machine are limited due tdifficulty of selecting
appropriate parameters
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1| MasalahPenelitiardanLandasannya

MasalahPenelitian

LandasarLiteratur

Data sefpada

berdimensitinggi,
memilikiatribut yang
bersifatnoisy dan
classnyaersifattidak
seimbang
menyebabkan
penurunanakurasipada
prediksicacatsoftware

Thereare noisy data points in the software defect data setsthat
can not be confidently assumedto be erroneous using such
simplemethod (Gray,BowesDavey& Christianson2011)

The performancesof software defect prediction improved when

irrelevant and redundant attributes are removed (wang,
Khoshgoftaar& Napolitano,2010

The software defect prediction performance decreases

significantly becausethe dataset contains noisy attributes (Kim,
Zhang Wu, & Gong,2011)

Software defect datasetshave an imbalancednature with very

few defective modulescomparedto defectfree ones (Tosun Bener
Turhan & Menzies2010

Imbalancecan lead to a model that is not practicalin software
defect prediction, becausemost instanceswill be predicted as
non-defect prone (KhoshgoftaarvanHulse & Napolitano,2011)

Softwarefault prediction data sets are often highly imbalancec
(Zhang& Zhang,2007)

limuKomputer
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' Research Problems (RP)

RIP!1 While many studies on software defect
prediction report the comparative performan
of the classification algorithms used, but the
ISNo strong consensus on which classifiers
perform bestwhen individual studies are
looked separately

RED Noisy attribute predictorandimbalanced clas
distribution of software defect datasets resuls
In inaccuracy of classification models

RP3 Neural network has strong fault tolerance an
strong ability of nonlinear dynamic processir
of software fault data, but practicability of
neural network isimited due to difficulty of
selecting appropriate parameters
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Proposed
Framewok

(Menzieset al. NASA MDP Log Filtering
2007)

(Lessmanetal. NASA MDP -

2008)

(Song et al. NASA MDP Log Filtering
2011)

Proposed NASA MDP -
Framework
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Akademisi v§echnopreneur

Meja Kuat |

A Technopreneur?

1. Jual Produk

2. Beri Nilai Tambah Produk
3. Jadikan Aset, Jual Layanan

A Akademisi?

A Pelajari, Preteli Komponen
A Ciptakan Meja Baru yang
Berbeda dengan 3 Meja Itu

Meja Luas
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|| Research Result ¢tQ1

ResearchProblems (RP) Research Questions (RQ) ResearclObjectives (RO)
While many studies on
software defect prediction
report the comparative Which machine To identify and
performance of the learning determine thebest
modelling techniques they classification machine learning
RP1| have used, no clear RQ1 | algorithms perform | ro1| classification
consensus on which best when used in algorithmswhen
classifier perform best software defect used in software
emerges when individual prediction? defect prediction
studies are looked at
separately
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Drataset
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Model Validation
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Model Evaluation
Area Under Curve
CATIC)

MM odel Comparnson
Drifference Test Post Hoc Test
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KC1

04714 05364
0 0.7345> 0.786 %
059 054
0.6 51 0.678 4}
0.713 = 0.791 94
0.753 = 0.752 %
0.5654F 0.5154F
0.604 51 0.648 3
0.573 4F 0.485 4}

KC3

0.447 4+
0.67 >
0.5 4
0.562 4%
0.647 =>

MC2
> 0.763 - 0.8017 0.713 ° 0.766 —> 0.726 - 0.852 7
0.5034F 0.584F 0.454 1)
0.739 5> 0.732=» 0.781 2

0.5 4
0.652 =
0.784 4

MW1

054 054
0.585 91  0.63 91
0.71 51 0.625=>
0.761 > 0.714 =
0.4554F 0.543 9

0.482 % 0.656 4}
0.5255" 0.74 31

A LR is dominarnin most datasets

A Rrank:LR has the highest rank, followed BygiNBgg

BP, and SVM

few fair models
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PC1

PC2

AUC and Friedman Test Results

PC3
0.849 -1 0.81 71 0.804
0.5774F 0.524 %1 0.61
0.811=> 0.756 1 0.838
054 054 05
0.754 51 0.697=> 0.76
0.918=> 0.79 21 0.883
0.534=> 0.75:1 0.899
0.493 =» 0.715> 0.723
0.49159 0.68 5] 0.623
0.649 %1 0.6784F 0.2

0.522] 8.33
0.761 3

0.518.778
0.658 | 5.33
0.762) 3.22
0.733] 3.33
0.567) 7.78
0.5991 6.89

0.549] 6.89

w

0.80-0.90 ood classification
A M results:no excellent or good modeland a :

0.70-0.80 fair classification

0.60- 0.70 poor classification

<0.60 failure

excellent classification ¢
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I P-valueof NemenyiPost Hoc Test

LR LDA NB kNN K* BP SVM C4.5 CART RF

LR 1 0.0001 0.986 0.0001 0.164 0.965 0.949 0.000 0.005 0.005
LDA 0.0001 1 0.007 1.000 0.526 0.013 0.017 1.000 0992 0.992
NB 0.986 0.007 1 0.002 02831 1.000 1.000 0.028 0.164 0.164
k-NN 0.0001 1.000 0.002 1 0318 0.004 0.005 1.000 0949 0.949
K* 0.164 0.526 0.831 0.318 1 0901 0927 0.789 0986 0.986
BP 0.965 0.013 1.000 0.004 0.901 1 1.000 0.046 0232 0.232
SVM 0.949 0.017 1.000 0.005 0927 1.000 1 0.058 0.273 0.273
C4.5 0.000 1.000 0.028 1.000 0.789 0.046 0.058 1 1.000 1.000
CART 0.005 0.992 0.164 0.949 0.986 0.232 0.273 1.000 1 1.000
RF 0.005 0.992 0.164 0.949 00986 0.232 0.273 1.000 1.000 1

A If P value < 0.0Bboldfaced print), it indicate that there is
significant different between two classifiers

A Based on significant difference resulisere is no significant
difference between LR, NB, BP, and Skbdlels
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|| Research Publication ¢1Q1

1. Romi Satria Wahon®annaSuryanaHerman and Sabrina

limuKomputer.Com

Ahmad, A Comparison Framework of Classification
Models for Software Defect PredictioAroceedings of the
2014 International Conference on Internet Services
Technology and Information Engineering (ISTIE 2014)
Bali, Indonesia, May 2014

Romi Satria Wahon®annaSuryanaHerman and Sabrina
Ahmad, A Comparison Framework of Classification
Models for Software Defect PredictioAgdvanced Science
Letters, Vol. 20, No. 8, August 2014
(SCOPUS SJR: 0.240)
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Research Result ¢t0Q3

ResearchProblems (RP)

Research Questions (RQ)

ResearclObjectives (RO)

RP2

Noisy attribute
predictors and
imbalanced
class
distribution of
software defect
datasets result
in inaccuracy of
classification
models

How doesthe integration
between particle swarm
optimization basedfeature
selection and bagging
techniqueaffectthe accuracy
of software defectprediction?

RQ3

RO3

To developa hybrid particle
swarmoptimization based
feature selection and
bagging techniqudor
improving the accuracy of
software defect prediction

limuKomputer
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A Hybrid Particle Swarm E i
I Optimization based Feature— "™~ _

Selection and Bagging Danset  DanSe
Technique for Software fhm: . \
Defect Prediction PSOFSH) I

[ fmplement Bagging ]

A Each particleepresents a feature [Trainqmﬁiwiﬂlsdeded , w
subset which is a candidate Fetur St | R
solution ; \

A Implement bagging technique and N et e
train the classifieon the larger [ Conbise Voes of Al J —
training set based on the selected | I ( UpeOkbalbst
feature subset and the type of [ValidatemeGmeratedModeq —
kernel I . %Féd“;i}:‘:i?i?; s

A I all classifiers are finished, [ Gamneietomme s |
combine votes of all classifiers

A Finally, measure validation accur N

on testing dataset via the generate
model

EJOpﬁmized Feature Subset J
limuKomputer 1 BraiNNINTSS




Results: With PSOFS+B
--------

0.738

Statistical L DA 0.469
Classifier

NB 0.756
Nearest kNN | 0.632
Neighbor K* 0.681
Neural
Network 5P O
sUprrt Vector SVM 0.721
Machine

C4.5 0.682

Decision Tree CART  0.611

RF 0.62

0.798
0.627
0.847
0.675
0.792

0.799

0.723

0.606
0.679
0.604

0.695
0.653
0.71
0.578
0.66

0.726

0.67

0.592
0.787
0.557

0.78
0.686
0.732
0.606
0.725

0.734

0.756

0.648
0.679
0.533

0.751
0.632
0.748
0.648
0.572

0.722

0.667

0.615
0.682
0.714

0.848
0.665

0.79
0.547
0.822

0.809

0.792

0.732
0.831
0.686

0.827
0.571
0.818
0.594
0.814

0.89

0.294

0.732
0.794
0.899

0.816
0.604

0.78
0.679
0.809

0.823

0.735

0.78
0.845
0.759

0.897
0.715

0.85
0.738
0.878

0.915

0.903

0.769
0.912
0.558

A Almost all classifiers thatnplemented PSOFS+B outperform the

original method

A Proposed PSOFS+B metladiected significantly on the
performanceof the class imbalance suffered classifiers
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|- Without PSOFS+B vs With PSOFS+E
“Clssiis | puucoiiTest | Resut

LR 0.323 Not Sig. (P> 0.05)
Statistical :
Classifier LDA 0.003 Sig. P <0.05)

NB 0.007 Sig. P < 0.05)
Nearest K-NN 0.00007 Sig. P < 0.05)
Neighbor K* 0.001 Sig. (P < 0.05)
Neural Network] BP 0.03 Sig. P < 0.05)
Support Vector :
Machine SVM 0.09 Not Sig. (P > 0.05)

C4.5 0.0002 Sig. P < 0.05)
Decision Tree CART 0.002 Sig. P <0.05)

A Although there are two classifiers that have no significant
difference P> 0.05) the results have indicated that those of
remainingeight classifiers have significant differené&e<(0.05)

A The proposed®SOFS+B method makes an improvenirent
prediction performance for most classifiers

limuKomputer Brain YIS



| Research Publication &t0Q3

Romi Satria Wahono and Nan8aryanaCombining
Particle Swarm Optimization based Feature Selection
and Bagging Technique for Software Defect Prediction
International Journal of Software Engineering and Its
Applications Vol 7, No 5, September 2013

International Journal of Software
Engineering and Its Applications
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Research Result ¢atQ4

ResearchProblems (RP)

Research Questions (RQ)

ResearclObjectives (RO)

RP2

Noisy attribute
predictors and

imbalanced
class
distribution of
software defect
datasets result
in inaccuracy of
classification |-
models

RQ4

limuKomputer

Whichmetaheuristic
optimization techniques
perform bestwhen used in
feature selection of software
defect prediction?

115

RO4

To identify thebest
metaheuristicoptimization
techniqueswhen used in
feature selection of software

defect prediction )
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| GAFS+B vs PSOFS+B

A Althoughthere-are two classifien that:have significant-differ
0.05) (NB and SVM), the results have indicated that th
remainingeight classifiers have no significant differerfPe> 0.05)
A There imo significant difference between PSO &4 when used as
feature selection for most classifiers

(
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