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Mitos (Indonesia)

Myths (Inggris)

Mythos(Yunani)

Mythe (Belanda)

Cerita turun temurunsejak masa lampau, yang 
mengandungpenafsirantentangalamsemesta, dan
dianggapbenar-benarterjadi oleh para pengikutdan 

penganutnya

Research Myths
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MITOS 1
PenelitianComputingHarusAda 

PengembanganSoftware
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ÅBerangkatdari adanyamasalahpenelitian
Åyang mungkinsudahdiketahuimetodepemecahannya

Åtapi belumdiketahuimetodepemecahanyang lebihbaik

ÅResearch (Inggris) danrecherche(Prancis)
Åre (kembali)

Åto search (mencari)

ÅThe process of exploring the unknown, studying and 
learningnew things, building new knowledgeabout 
things that no one has understood before
(Berndtssonet al., 2008)

MengapaMelakukanPenelitian?
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ÅMembangunsoftware bukanlahtujuanutama
penelitian, hanyatestbeduntuk mempermudahkita
dalammengukurhasilpenelitian
ÅTidakadalisting code, UML atauscreenshot software di paper-

paper journal (SCOPUS/WoS), kecualipenelitiantentang
perbaikanparadigmapemrograman, analisisdesign, dsb

ÅKetika pada penelitiankita mengusulkanperbaikansuatu
algoritma(proposed method)
ÅBidangimage processing, topik penelitianface recognition, 

memikirkanperbaikanmetode/algoritmauntukpengenalan
wajahdenganakurat/efisien
ÅBidangdata mining, topik decision tree, memikirkanperbaikan

algoritmadecision tree sehinggabisamemprediksi(klasifikasi) 
denganlebihakurat
ÅUntukmempermudaheksperimendan evaluasi, kita menulis

kodeprogram (software) untuk mengujidan mengevaluasi
performance darialgoritmayang kita usulkan

PengembanganSoftware vs Penelitian
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Penelitian bidangsoftware engineering bukan penelitiantentang
pengembangan softwareyang hasilakhirnyaproduksoftware, tapi 
penelitianuntukperbaikanmetodologi pengembangansoftware

Penelitian BidangSoftware Engineering?
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Software Design and Construction

Requirement Engineering

Software Process Improvement

Software Testing

Software Architecture

Software Maintenance and Evolution

Software Effort Estimation

Software Defect Prediction

Service Oriented Software

Self-Adaptive Software

Number of Studies

Resources:Survey Papers from ScienceDirect, SpringerLink, and IEEE Explore(2011-2014)
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Computer
Engineering (CE)
pengembangan sistem

embedded & terintegrasi
(software dan hardware)

Computer Engineer

Software
Engineering (SE)

Approach, prosesdan metode
pengembangandan

pengelolaansoftware

Software Engineer

Landscape PohonIlmuComputing
(IEEE/ACMComputing Curricula 2005)
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Computer
Science (CS)

Approach dan metode
computingdari aspek

fundamental dan teoritical

Computer Scientist

Information
System (IS)

Analisis Integrasi IT ke organisasi

(aspek information & business):
analisis kebutuhan, business

process & model, success factor,
audit, arsitektur enterprise

System Analyst

Information
Technology (IT)
Integrasi IT ke organisasi

(aspek teknologi dan infrastruktur):
security, networking, risk, HCI,
acceptance, tehnical support, 

system administration 

IT Integrator



1. Computer Science: to serve those students who wish to proceed 
as generalists in computing or who aspire to graduate study, 
researchpositions, or cross-disciplinary innovation

2. Software Engineering: to serve students who have the 
intellectual and technical aptitude to excel as software 
developersand who want to become expert at developing large 
scale software, working in teams and producing robust products 
that meet customer needs

3. Information Technology: to serve students who want a 
computing career that features a mix of technical and people 
issuesrather than a unilateral focus on technology and who are 
attracted to the widespread need for IT professionals in a variety 
of organizations and settings

4. Information Systems: to serve students who want a career that 
focuses on the information needs of organizations and who are 
interested in technology primarily as a vehicle to meet such 
needs

5. Computer Engineering: to serve students who want a career that 
is focused on developing computer-based devices (embedded 
systems)

Computing Program Portfolio
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Computer ScienceProfession
1. They design and implement software. Computer scientists take on 

challenging programming jobs.They supervise other programmers, 
keeping them aware of new approaches(Software Development)

2. They devise new ways to use computers. Progress in the CS areas of 
networking, database, andhuman-computer-interface enabled the 
development of the World Wide Web. Now CS researchers areworking 
with scientists from other fields to make robots become practical and 
intelligent aides, to usedatabases to create new knowledge, and to use 
computers to help decipher the secrets of our DNA
(Computing Algorithm Applications)

3. They develop effective ways to solve computing problems. Computer 
scientists developthe best possible ways to store information in 
databases, send data over networks, and display compleximages. Their 
theoretical background allows them to determine the best 
performance possible, and theirstudy of algorithms helps them to 
develop new approaches that provide better performance
(ComputingAlgorithm Inventions)

(Computing Curricula 2005: The Overview Report, ACM and IEEE CS, 2006)
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Information SystemsProfession

ÅIS specialists focus on integrating information technology 
solutions and business processesto meet the information 
needs of businesses and other enterprises, enabling them to 
achieve their objectives in an effective, efficient way

ÅIS specialists concerned with the information that computer 
systems can provide to aid an enterprise in defining and 
achieving its goals, and the processes that an enterprise can 
implement or improve using information technology

ÅThey must understand both technical and organizational 
factors, and they must be able to help an organization 
determine how information and technology-enabled 
business processescan provide a competitive advantage

(Computing Curricula 2005: The Overview Report, ACM and IEEE CS, 2006)
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IEEE/ACMComputing Curricula 2005
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General Computing Courses   -1-

(Computing Curricula 2005: The Overview Report, ACM and IEEE CS, 2006)
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General Computing Courses   -2-

(Computing Curricula 2005: The Overview Report, ACM and IEEE CS, 2006)
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General Non ComputingCourses

(Computing Curricula 2005: The Overview Report, ACM and IEEE CS, 2006)
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MITOS 2
TujuanUtamaPenelitianadalahAdanya

Kontribusi keMasyarakat
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Research is a consideredactivity, 
which aims to make an original
contribution to knowledge 

(Dawson, 2009)

ApaYang Dikejardi Penelitian?
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Kegiatan penyelidikan dan investigasi 
terhadap suatumasalah yang dilakukan 
secara berulang-ulang dan sistematis, 
dengan tujuan untuk menemukan atau 
merevisi teori, metode, fakta, dan 
aplikasi

(Berndtssonet al., 2008)

BentukKontribusike Pengetahuan
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BentukKontribusike Pengetahuan

(Dawson, 2019)
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BentukKontribusike Pengetahuan

Logika
Fuzzy

MetodeTsukamoto

MetodeSugeno

MetodeMamdani yang
DirevisidenganAlgoritmaXYZ

Metode
Mamdani
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BentukKontribusike Pengetahuan

Decision Tree

ID3(Quinlan, 1986)

CART(Breiman,1984)

CredalC4.5 (Mantas, 2014) 

C4.5(Quinlan, 1993)

CredalDT(Abellan, 2003)

AdaptativeCredalC4.5
(Abellan, 2018)
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ÅInginmenerapkanAlgoritmaGenetika

ÅUntukpenentuannilai parameter (panjang, 
tinggi, lebar, dalam, bentuk, jenismaterial, 
etc) yang paling optimal pada desain
bendungan

ÅSehinggabisamenampungkubikair terbesar

ContohIde DasarPenelitian
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ÅJudul:
Penerapan MetodeXYZ untuk Pemecahan
MasalahKonvergensiPrematurpada
AlgoritmaGenetikauntuk Penentuan
DesainBendungan

ÅKontribusi:
MenerapkanMetodeXYZ yang sebelumnyatidak
pernahdigunakanorang untuk memecahkan
masalahkonvergensipremature pada Algoritma
Genetika

ContohPenelitianDenganKontribusi
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ÅPenerapan AlgoritmaGenetikauntuk Penentuan
DesainBendungandi Bendungan Jatiluhur

ÅPenerapan AlgoritmaGenetikauntuk Penentuan
DesainBendungandi Bendungan Gajah Mungkur

ÅPenerapan AlgoritmaGenetikauntuk Penentuan
DesainBendungandi Bendungan Karang Kates

* banyakpeneliti computing di Indonesia yang terjebakdengan
penelitiantanpakontribusidan hanyamenggantiobyektempat, 
akhirnyaditolakketikapublikasike journal internasionalterindeks

ContohPenelitianTanpaKontribusi
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ÅPenerapan algoritmagenetikauntuk penjadwalan
matakuliah
ÅPenerapan algoritmagenetikaberbasisguided local search 

strategiesuntuk penjadwalanmatakuliah
(Yang, 2011)

ÅPenerapan algoritmaC4.5 untuk penentuan
kelulusanmahasiswatepat waktu: StudiKasusSTMIK 
XYZ
ÅPenerapan algoritmaC4.5 denganpenghitunganentropi

berbasismetodeABCuntukpenentuankelulusan
mahasiswatepat waktu

Hanyapenelitiandengankontribusikepengetahuanyang 
bisamenembusjurnal-jurnal internasionalterindeks

PenelitianYang MemilikiKontribusi?
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No Judul

1
PenerapanNeuralNetwork untuk PrediksiHargaSahampadaPerusahaan
ABC

2
Pemilihan Arsitektur Jaringan pada Neural Network Secara Otomatis
denganMenggunakanAlgoritmaSemut

3
ModifikasiPenghitunganGaindanEntropiuntuk PeningkatanAkurasipada
AlgoritmaC4.5

4
Penerapan Framework TOGAF untuk Pengembangan Enterprise
ArchitecturepadaOrganisasiABC

5
PenerapanFramework TOGAFyang Dimodifikasi untuk Pengembangan
EnterpriseArchitecturepadaPerusahaanSkalaKecildanMenengah

6 PenerapanCOBITuntuk TataKelolaOrganisasiABC

7
IntegrasiCOBITdan TOGAFuntuk Tata KelolaOrganisasiABCyangLebih
Komprehensif

8
Penerapanalgoritmagenetikauntuk penjadwalanmatakuliah: StudiKasus
STMIKABC

PenelitianYang MemilikiKontribusi?
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Aspek TugasAkhir
(D3/D4)

Skripsi
(S1)

Tesis
(S2)

Disertasi
(S3)

Level 
Kontribusi

Penguasaan
Kemampuan
Teknis

PengujianTeori Pengembangan
Teori

PenemuanTeori
Baru

Bentuk
Kontribusi

Implementasi
dan
pengembangan

Implementasi
dan
pengembangan

PerbaikanSecara
Inkrementaldan
TerusMenerus

Substansialdan
Invention

Target 
Publikasi

- Domestic 
Conference

International 
Conference

International 
Journal

Komparasi Level Penelitian
D3/D4 vsS1 vs S2 vs S3
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JenjangKualifikasiKelulusan

(Perpres no 8 tahun 2012 tentang Kerangka Kualifikasi Nasional Indonesia (KKNI))
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Level 6 (Sarjana)

ÅMenguasaikonsepteoritis bidangpengetahuantertentu
secaraumumdan konsepteoritis bagiankhususdalam
bidangpengetahuantersebutsecaramendalam, serta
mampumemformulasikanpenyelesaianmasalah
prosedural
ÅMampu  mengaplikasikanbidangkeahliannyadan 

memanfaatkanIPTEKS pada bidangnyadalam
penyelesaianmasalahsertamampuberadaptasi
terhadapsituasiyang dihadapi
ÅMampu mengambilkeputusanyang tepat berdasarkan

analisisinformasidan data, dan mampumemberikan
petunjukdalammemilihberbagaialternatif solusisecara
mandiridan kelompok. 

ÅBertanggung jawabpada pekerjaan sendiri dan dapat 
diberi tanggung jawab atas pencapaian hasil kerja 
organisasi
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Level 8 (Magister)

ÅMampumengembangkanpengetahuan, teknologi, 
danatausenidi dalambidangkeilmuannyaatau
praktekprofesionalnyamelaluiriset, hingga
menghasilkankaryainovatif danteruji

ÅMampumemecahkanpermasalahansains, 
teknologi, danatausenidi dalambidang
keilmuannyamelaluipendekataninter atau
multidisipliner

ÅMampumengelolarisetdanpengembanganyang 
bermanfaatbagimasyarakatdankeilmuan, serta
mampumendapatpengakuannasionalmaupun
internasional
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Level 9 (Doktor)

ÅMampumengembangkanpengetahuan, teknologi, 
danatausenibarudi dalambidangkeilmuannya
ataupraktekprofesionalnyamelaluiriset, hingga
menghasilkankaryakreatif, original, danteruji

ÅMampumemecahkanpermasalahansains, 
teknologi, danatausenidi dalambidang
keilmuannyamelaluipendekataninter, multi atau
transdisipliner

ÅMampumengelola, memimpin, dan
mengembangkanrisetdanpengembanganyang 
bermanfaatbagiilmu pengetahuandan
kemaslahatanumat manusia, sertamampu
mendapatpengakuannasionalmaupun
internasional
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ÅD3/D4:
ÅPengembanganSistemInformasiRumahSakituntukRumah

SakitάSukaSembuhέ
ÅKarakter: menguasaiskill teknis(programming, networking, 

dsb)

ÅS1:
ÅSistemCerdasBerbasisNeural Network untukPrediksi

HargaSaham
ÅKarakter: mengujiteori, dan terapkandalamcode 

(software)

ÅS2/S3:
ÅPenerapan AlgoritmaGenetikauntukPemilihanArsitektur

JaringanSecaraOtomatispadaNeural Network untuk
PrediksiHargaSaham
ÅKarakter: mengembangkanteori (perbaikanmetode), ada

kontribusikepengetahuan

Komparasi PenelitianD3/D4 vs S1 vs S2 vs S3
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Kontribusi kemasyarakattidaksecara
langsungbisadiukur, karenaitu tidak
dimasukkanketujuanpenelitian, tapi
kemanfaatpenelitian

KontribusikePengetahuanvs
KontribusikeMasyarakat
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MITOS 3
Waterfall adalahMetodePenelitianyang 

SayaGunakan

41
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MetodePenelitian
1. PenelitianTindakan
ÅStudiberupamonitoring dan pencatatanpenerapansesuatuoleh 

peneliti secarahati-hati, yang tujuannyauntuk memecahkanmasalah
dan mengubahsituasi(Herbert, 1990)

ÅPenelitianTindakan Kelas (PTK) di bidangPendidikan

2. Eksperimen
ÅInvestigasihubungansebabakibatdenganmenggunakanujicobayang 

dikontrololehpeneliti
ÅMelibatkanpengembangandan evaluasi
ÅPenelitianbidangScience dan Teknik

3. StudiKasus
ÅEksplorasisatusituasisecaramendalamdan hati hati

(Cornford and Smithson, 2006)

ÅPenelitianbidangSosial, Ekonomi, Politik

4. Survei
ÅPengumpulandata daripopulasiyang bisadiukur,

dengancarayang ekonomis (Saunders et al., 2007)

ÅMelibatkanpenggunaankuesionerdaninterview

(Dawson, 2009)
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1. Structured Design (SD)
ÅWaterfallmethod
ÅParalleldevelopment

2. Rapid Application Development (RAD)
ÅPhasedDevelopment
ÅPrototyping

3. Agile Development
ÅExtreme Programming (XP)
ÅScrum

MetodologiPengembanganSoftware

(Dennis, 2012)

More 
Prescriptive/
Documentation

More
Adaptive/
Communication
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1. SD: Waterfall Method

Pros Cons

Identifies systems 
requirements long 
before programming 
Begins, it minimizes 
change to the 
requirements as the 
project proceed (mature)

Design must bespecified on 
paper before programming 
begins

Long time between system 
proposal and delivery of new 
system

Reworkisveryhard
44
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2. RAD: Phased Development

Pros Cons

Gets useful system to 
users quickly

Initial system is intentionally 
incomplete

Most important 
functions tested most

System requirements expand 
as users seeversions 46
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2. RAD: Prototyping
Å Analysis, Design, Implementation are 

performed concurrently
Å Start with a "quick-and-dirty" prototype, 

Provides minimal functionality
Å Repeat process, refining the prototype 

each time
Å Stop when prototype is a working system

Prototyping significantly reduces requirement and design errors,
especially for user interfaces(.ƻŜƘƳΩǎFirst Law, Endres, 2013) [L3]

48



uc UCD Sistem ATM

Sistem ATM

Nasabah

Memasukan Kartu Memasukan PIN

Mengecek Saldo

Mengambil Uang

Mengirim Uang

Keluar Sistem

Sistem Inti Perbankan

Petugas

Mengupdate Informasi 

Kotak Deposit

çincludeè

act 4 AD Mengambil Uang

Sistem Inti PerbankanSistem ATMNasabah

Mulai

Pilih Ambil Uang dari 

Menu Utama

Tampilkan Menu 

Pengambilan Uang

Masukan Jumlah 

Uang

Request Kecukupan 

Saldo

Saldo Cukup?

Tampilkan Error Saldo 

Tidak Cukup

Proses Ambil 

Uang

Keluarkan Uang di 

Kotak Uang

Selesai

Cek 

Kecukupan 

Saldo

tidak

tidak

sd 2 SD Memasukan PIN

ManajerValidasiMenuPIN MenuUtamaLogin

:Nasabah

alt Lebih dari 3x?

[tidak]

[ya]

alt PIN Valid?

[ya]

[tidak]

validasiPIN(id)

getPIN()

blokirAccount()

tampilkan(pesanKesalahan)

tampilkan()

masukanPIN()

tampilkan()

class CD Sistem ATM

Account

Balance

Deposit

KotakKartu

KotakKuitansi KotakUang

Login

+ getPIN(): int

ManajerDeposit

ManajerLogout

ManajerPengambilanUang

ManajerPengecekanUang

ManajerPengirimanUang

ManajerValidasi

- m_Login: Login

+ blokirAccount(): void

+ ManajerValidasi()

+ validasiKartu(): int

+ validasiPIN(): int

MenuDeposit

MenuLogout

MenuPIN

MenuPengambilanUang

MenuPengecekanSaldo

MenuPengirimanUang

MenuUtama
SistemATM

mewarisi

memiliki

memiliki

mengakses

memiliki

dikelola oleh

mewarisi

mengakses

dikelola oleh

memiliki

dikelola oleh

mengakses

dikelola oleh

mengakses

mengakses

dikelola oleh

mewarisi

dikelola oleh

dikelola oleh

mewarisi

mewarisi

mengakses

Planning

DesignImplementation

Analysis
Prototype

49



ÅMenggunakan beberapa aturan yang mudah 
dipahami dan diikuti(Agile Practices)

ÅMempercepat proses SDLC
ÅMengurangipemodelan dandokumentasi
ÅMengembangakansoftwaredengan simpledan iteratif

ÅAgileApproach:
1. AgileValues
2. AgilePrinciples
3. AgilePractices

3. Agile Development
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1. Communication: Building software requires communicating 
requirements to the developers
1. Pair Programming
2. Communicationreplacedocumentation

2. Simplicity: Encourages starting with the simplest solution,  
extra functionality can then be added later

3. Feedback:
1. Feedback from the system: by 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 customer: The acceptance tests are planned 
once in every two or three weeks so the customer can easily steer 
the development

3. Feedback from the team: When customers come 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 always design and code for today and not 
for tomorrow

3. Agile: Extreme Programming
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3. Agile: ScrumÅ Project members form a Scrum Team consisting 
of 3-9 people

Å The goal of the Sprintis determined and the 
prioritized functionality is broken down into 
detailed tasks

Å The team is self-organized and the members 
have a joint responsibility for the results

Å Each Sprint ŜƴƘŀƴŎŜǎ ǘƘŜ ǇǊƻŘǳŎǘΩǎ ƳŀǊƪŜǘ 
value and adds new functions and 
improvements that can be delivered to the 
customer
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+ validasiPIN(): int

MenuDeposit

MenuLogout

MenuPIN
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ÅMetodologipengembangansoftware bukan
metodologipenelitian!

ÅJanganpernahmasukanwaterfall/RAD/Agile 
di Bab 3 skripsi/ tesis/disertasisebagai
metodepenelitian!
ÅBab 3 seharusnyamembahastentang

bagaimanametode, teknik, cara, tahapandan 
evaluasipada penelitiankita (metodologi
penelitian)

MetodologiPenelitianvs Metodologi
PengembanganSoftware
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MITOS 4
MasalahPenelitianitu adalahMasalah

Yang Munculdi Masyarakat
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ÅPenelitiandilakukankarenaada
masalahpenelitian

ÅDimana masalahpenelitiansendiri
munculkarenaadalatar belakang
masalahpenelitian

ÅLatar belakang masalah penelitian itu 
berangkatnya bisa dari masalah 
kehidupan(obyek penelitian)

Konsepsi Masalah Penelitian
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ÅNilai tukar uangadalahfaktor pentingpada perekonomiansuatu
negara. Nilai tukaruangperludiprediksisupayakebijakan
perekonomianbisadiambildenganlebihakuratdan efisienΧ

ÅMetodeuntukprediksinilai tukaryang saatini digunakanadalah
regresiƭƛƴƛŜǊΣ ƴŜǳǊŀƭ ƴŜǘǿƻǊƪ Řŀƴ ǎǳǇǇƻǊǘ ǾŜŎǘƻǊ ƳŀŎƘƛƴŜΧ

ÅRegresilinier memilikikelebihanA dan kelemahan.Χ

ÅNeural network memilikikelebihanC dan kelemahan5Χ

ÅSupport vector machine memilikikelebihanbisamengatasimasalah
B (pada regresiƭƛƴƛŜǊύ Řŀƴ 5 όǇŀŘŀ ƴŜǳǊŀƭ ƴŜǘǿƻǊƪύΧ tapi memiliki
kelemahanE

ÅMasalahpenelitianpada penelitiandi atas?
ÅKebijakanperekonomiannegara?
ÅPrediksinilai tukar uang?
ÅMetodeapayang sebaiknyadipakaiuntuk prediksinilai tukar?

ÅMasalah: Support vector machine memilikikelebihanmemecahkan
masalahB dan D (argumentasidipilih), tapi memilikikelemahanE

ÅTujuan: MenerapkanmetodeXYZ untukmemecahkanmasalahE 
pada support vector machine

ContohAlur LatarBelakangMasalahPenelitian:
PenerapanXYZ untukMasalahE pada SVM untukPrediksiNilai TukarUang
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ÅKemacetanlalu lintasdi kota besarsemakinmeningkat

ÅPenyebabkemacetanadalahtraffic light persimpanganjalan

ÅTraffic light yang adaadalahstatis(tetap waktunya) sehinggatidak dapat
menyelesaikankondisikepadatankendaraanyang di berbagaiwaktu

ÅTraffic light harusdidesaindinamissesuaiperubahanberbagaiparameter

ÅMetode untukmenentukanwaktuyang tepat secaradinamisdapat
menggunakanAHP, ANP, Fuzzy Logic, 

ÅAHP memilikikelebihanA dan kelemahan.Χ

ÅANP memiliki kelebihanC dan kelemahan5Χ

ÅFuzzy logic memiliki kelebihanbisamengatasimasalahB (pada AHP) dan D 
όǇŀŘŀ !btύΧ tapi memiliki kelemahanE

ÅMasalahpenelitianpada penelitiandi atas?
ÅBagaimanamengatasikemacetanlalu lintas?
ÅBagaimanamendesaintraffic light?
ÅMetode apayang sebaiknyadipakaiuntukpenentuantraffic light secaradinamis?

ÅMasalah: Fuzzy logic memilikikelebihanmemecahkanmasalahB dan D 
(argumentasidipilih), tapi memiliki kelemahanE

ÅTujuan: MenerapkanmetodeXYZ untuk memecahkanmasalahE pada fuzzy 
logic 

ContohAlur LatarBelakangMasalahPenelitian:
PenerapanXYZ untukE pada Fuzzy Logic untukPengaturanLampuLalu Lintas Dinamis
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Penerapan Particle Swarm Optimization untuk Pemilihan 
Parameter Secara Otomatis pada Support Vector Machine

untuk Prediksi Produksi Padi

Contoh
Masalah
Penelitian

ResearchProblem (RP) Research Question(RQ) ResearchObjective (RO)

SVMdapat memecahkan 
ƳŀǎŀƭŀƘ ΨƻǾŜǊ-fittingΩΣ 
lambatnya konvergensi, dan 
sedikitnya data training, akan 
tetapi memiliki kelemahan 
pada sulitnya pemilihan 
parameter SVM yang sesuai 
yang mengakibatkan akurasi
tidak stabil

Seberapa meningkat 
akurasimetode SVM
apabila PSO
diterapkan pada 
proses pemilihan 
parameter?

MenerapkanPSO
untukpemilihan 
parameter yang sesuai 
padaSVM(C, lambda 
dan epsilon) , 
sehingga hasil 
prediksinya lebih 
akurat

ÅUngu: ObyekData (Opsional, Bisa Data Publik)

ÅOranye: Topik(ObyekMetodeyang Diperbaiki)

ÅMerah: MasalahPenelitian
ÅHijau: MetodePerbaikanyang Diusulkan
ÅBiru: PengukuranPenelitian (TidakHarus MasukJudul)
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MITOS 5
StudiLiteraturBerisiBerbagaiTeori
DasardanDefinisiyang Ada di Buku
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ÅMemperdalampengetahuantentangbidangyang 
diteliti (Textbooks)

ÅMengetahuihasilpenelitianyangberhubungan 
dan yang sudah pernahdilaksanakan(Related 
Research)(Paper)

ÅMengetahuiperkembanganilmu padabidang
yang kita pilih (state-of-the-art) (Paper)

ÅMencari dan memperjelasmasalahpenelitian
(Paper)

StudiLiteraturadalahbingkaidari sikluspenelitian
(kita lakukanpada setiaptahapanpenelitian)

ManfaatStudiLiteratur
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Literature Review

1. Penentuan BidangPenelitian(Research Field)

2. Penentuan TopikPenelitian(Research Topic)

3. Penentuan MasalahPenelitian(Research Problem)

4. PerangkumanMetode-Metode Yang Ada (State-of-the-Art Methods)

5. Penentuan Metode Yang Diusulkan(Proposed Method)

6. EvaluasiMetodeYang Diusulkan(Evaluation)

7. PenulisanIlmiahdanPublikasiHasilPenelitian(Publications)

TahapanPenelitianComputing

*https://www.site.uottawa.ca/~bochmann/dsrg/how -to-do-good-research/
*http://romisatriawahono.net/2013/01/23/tahapan -memulai-penelitian-untuk-mahasiswa-galau/
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ÅLiterature Reviewis a critical and in-depth 
evaluationof previous research (Shuttleworth, 2009)
(https://explorable.com/what-is-a-literature-review)

ÅA summary andsynopsis of a particular area
of research, allowing anybody reading the 
paper to establish the reasons for pursuing a 
particular research

ÅA good Literature Review evaluates quality 
and findings of previous research (State-of-
the-Art Methods)

Literature Review
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1. Paper dari Journal

2. Paper dari Book Chapter

3. Paper dari Conference (Proceedings)

4. Thesis danDisertasi

5. Report (Laporan) dari Organisasiyang 
Terpercaya

6. BukuTextbook

* Prioritaskanmengambilpaper journal yang terindeksolehISIdanSCOPUS, 
cekdenganhttp://scimagojr.com

JenisLiteraturIlmiah
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ÅTypesand Methods of Literature Review:
1. Traditional Review
2. Systematic Literature Reviewor Systematic 

Review
3. Systematic Mapping Study (Scoping Study)
4. Tertiary Study

ÅSLR is now well establishedreview method in 
the field of software engineering

(Kitchenham& Charters, Guidelines in performing  Systematic Literature 
Reviews in Software Engineering, EBSE Technical Report version 2.3, 2007)

Literature ReviewMethods
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Contohdan StudiKasusSLR

Romi Satria Wahono, A Systematic Literature Review of Software Defect 
Prediction: Research Trends, Datasets, Methods and Frameworks, Journal 
of Software Engineering, Vol. 1, No. 1, pp. 1-16, April 2015

https://romisatriawahono.net/2016/05/15/systematic-literature-review-
pengantar-tahapan-dan-studi-kasus/
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Population Software,softwareapplication,softwaresystem,

informationsystem

Intervention Software defect prediction, fault prediction,

error-prone,detection,classification,estimation,

models,methods,techniques,datasets

Comparison n/a

Outcomes Prediction accuracy of software defect,

successfuldefectpredictionmethods

Context Studiesin industryandacademia,smallandlarge

datasets

PICOC
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Research Question (RQ)

ID ResearchQuestion

RQ1 Whichjournal is the mostsignificantsoftwaredefectpredictionjournal?

RQ2
Who are the most activeand influential researchersin the software defect
predictionfield?

RQ3
What kind of researchtopics are selectedby researchersin the software
defectpredictionfield?

RQ4 Whatkindof datasetsare the mostusedfor softwaredefectprediction?

RQ5 Whatkindof methodsareusedfor softwaredefectprediction?

RQ6 Whatkindof methodsareusedmostoften for softwaredefectprediction?

RQ7 Whichmethodperformsbestwhenusedfor softwaredefectprediction?

RQ8
What kind of method improvements are proposed for software defect
prediction?

RQ9 Whatkindof frameworksareproposedfor softwaredefectprediction?
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Research Question (RQ)
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ÅPublication Year:
V2000-2013

ÅPublication Type:
VJournal
VConference Proceedings

ÅSearch String:
software
AND
(fault* ORdefect* ORquality ORerror-prone) 
AND
(predict* ORprone* ORprobability ORassess* 
ORdetect* ORestimat* ORclassificat*) 

ÅSelected Studies:
V71

Start

Select digital libraries

Define search string

Execute pilot search

Refine search string

Retrieve initial list of primary 

studies

(2117)

yes

Exclude primary studies based on 

title and abstract

(213)

Exclude primary studies based on 

full text

 (71)

Make a final list of included 

primary studies

(71)

End

Majority of 

known primary 

studies found?

no

Digital 

Libraries

¶ ACM Digital Library (474)

¶ IEEE Explore  (785)

¶ ScienceDirect  (276)

¶ SpringerLink  (339)

¶ Scopus  (243)

Studies Selection
Strategy

71



Inclusion and Exclusion Criteria

Inclusion
Criteria

Studiesin academicandindustryusinglargeandsmallscaledatasets

Studiesdiscussingand comparingmodelingperformancein the area
of softwaredefectprediction

For studiesthat haveboth the conferenceand journal versions, only
the journalversionwill be included

Forduplicatepublicationsof the samestudy, only the most complete
andnewestonewill be included

Exclusion
Criteria

Studieswithout a strong validation or includingexperimentalresults
of softwaredefectprediction

Studiesdiscussingdefectpredictiondatasets,methods,frameworksin
a contextother than softwaredefectprediction

Studiesnot written in English
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Result

Romi Satria Wahono, A Systematic Literature Review of Software Defect 
Prediction: Research Trends, Datasets, Methods and Frameworks, Journal 
of Software Engineering, Vol. 1, No. 1, pp. 1-16, April 2015
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RQ1: SignificantJournalPublications
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IEEE Transactions on Knowledge and Data Engineering

IEEE Software

Automated Software Engineering

Advanced Science Letters

IET Software

Empirical Software Engineering

Software Quality Journal

IEEE Transactions on Systems, Man, and Cybernetics

Information Sciences

Information and Software Technology

IEEE Transactions on Reliability

Expert Systems with Applications

Journal of Systems and Software

IEEE Transactions on Software Engineering

Number of Publications
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Journal Quality Level of Selected Studies
No JournalPublications SJR Q Category

1 IEEETransactionson SoftwareEngineering 3.39 Q1 in Software

2 InformationSciences 2.96 Q1 in Information Systems

3
IEEETransactionson Systems, Man, and
Cybernetics

2.76 Q1 in Artificial Intelligence

4
IEEETransactionson Knowledgeand Data
Engineering

2.68 Q1 in Information Systems

5 EmpiricalSoftwareEngineering 2.32 Q1 in Software

6 InformationandSoftwareTechnology 1.95 Q1 in Information Systems

7 AutomatedSoftwareEngineering 1.78 Q1 in Software
8 IEEETransactionson Reliability 1.43 Q1 in Software

9 ExpertSystemswith Applications 1.36 Q2 in Computer Science

10 Journalof SystemsandSoftware 1.09 Q2 in Software
11 SoftwareQualityJournal 0.83 Q2 in Software
12 IETSoftware 0.55 Q2 in Software

13 AdvancedScienceLetters 0.24 Q3 in Computer Science

14 Journalof Software 0.23 Q3 in Software

15
International Journal of Software
EngineeringandIts Application

0.14 Q4 in Software
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Distribution of Selected Studies by Year

ÅThe interest in software defect prediction has changed over time

ÅSoftware defect prediction research is still very much relevant to this day
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RQ2: Influential Researchers
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RQ3: Research Topics and Trends

1. Estimating the number of defects remaining in 
software systems using estimation algorithm 
(Estimation)

2. Discovering defect associations using association 
rule algorithm (Association)

3. Classifying the defect-proneness of software 
modules, typically into two classes, defect-prone 
and not defect-prone, using classification 
algorithm (Classification)

4. Clustering the software defect based on object 
using clustering algorithm (Clustering)

5. Analyzing and pre-processing the software defect 
datasets (Dataset Analysis)
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Distribution of Research Topics and Trends

14,08% 1,41%

77,46%

1,41%5,63%

Estimation Association Classification

Clustering Dataset Analysis
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Example Distribution of Research Topics and Trends

Ye
ar

PrimaryStudies Publications
Datasets Topics

20
08

(Lessmannet al., 2008)
(Bibiet al., 2008)
(Gondra, 2008)
(Vandecruyset al., 2008)
(ElishandElish2008)

IEEETransactionson SoftwareEngineering
ExpertSystemswith Applications
Journalof SystemsandSoftware
Journalof SystemsandSoftware
Journalof SystemsandSoftware

Public
Private
Public
Public
Public

Classification
Estimation
Classification
Classification
Classification

20
12

(Grayet al., 2012)
(YingMa, Luo,Zeng,& Chen,2012)
(BenaddyandWakrim2012)
(Y. Peng,Wang,& Wang,2012)
(ZhangandChang2012)
(BishnuandBhattacherjee2012)
(Sun,Song,& Zhu,2012)
(PelayoandDick2012)
(Jin, Jin, & Ye,2012)
(Cao,Qin,& Feng,2012)

IETSoftware
InformationandSoftwareTechnology
InternationalJournalof SoftwareEngineering
InformationSciences
InternationalConferenceon NaturalComputation
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IEEETransactionson Reliability
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AdvancedScienceLetters
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Public
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Public
Public
Public
Public

DatasetAnalysis
Classification
Estimation
Classification
Estimation
Clustering
Classification
Classification
Classification
Classification

20
13

(Parket al., 2013)
(Dejaeger,Verbraken,& Baesens,2013)
(Shepperd,Song,Sun,& Mair, 2013)
(WangandYao2013)
(Peters,Menzies,Gong,& Zhang,2013)
όwŀŘƧŜƴƻǾƛŏet al., 2013)

InformationSciences
IEEETransactionson SoftwareEngineering
IEEETransactionson SoftwareEngineering
IEEETransactionson Reliability
IEEETransactionson SoftwareEngineering
InformationandSoftwareTechnology

Public
Public
Public
Public
Public
Public

Classification
Classification
DatasetAnalysis
Classification
DatasetAnalysis
DatasetAnalysis
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RQ4: Software Defect Datasets
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Distribution of Software Defect Datasets

ÅThe use of public data sets makes the 
research repeatable, refutable, and 
verifiable(Catal& Diri 2009a)

ÅSince 2005 more public datasetswere 
used

ÅNASA MDP repository have been 
developed in 2005 and researchers 
started to be aware regarding the use 
of public datasets

35,21%

64,79%

Private Dataset Public Dataset
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NASA MDP Dataset

Dataset Project Description Language
Number of 
Modules

Number 
of fp
Modules

Faulty 
Percentage

CM1 Spacecraft instrument C 505 48 12.21%

KC1
Storage management for 
ground data

C++ 1571 319 15.51%

KC3
Storage management for 
ground data

Java 458 42 18%

MC2 Video guidance system C 127 44 34.65%

MW1
Zero gravity experiment 
related to combustion

C 403 31 10.23%

PC1
Flight software from an earth 
orbiting satellite

C 1059 76 8.04%

PC2
Dynamic simulator for 
attitude control systems

C 4505 23 1.01%

PC3
Flight software for earth 
orbiting satellite

C 1511 160 12.44%

PC4
Flight software for earth 
orbiting satellite

C 1347 178 12.72%
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Code Attributes Symbols Description

LOC counts

LOC_total The total number of lines for a given module

LOC_blank The number of blank lines in a module

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

LOC_comments The number of lines of comments in a module

LOC_executable The number of lines of executable code for a module

number_of_lines Number of lines in a module

Halstead

content µ The halstead length content of a module µ = µ1 + µ2

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

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

error_est B The halstead error estimate metric of a module B = E2/3/1000

length N The halstead length metric of a module N = N1+N2

level L The halstead level metric of a module L = (2* µ2)/ µ1*N2

prog_time T The halstead programming time metric of a module T = E/18

volume V The halstead volume metric of a module V = N*log2(µ1+ µ2)

num_operands N1 The number of operands contained in a module

num_operators N2 The number of operators contained in a module

num_unique_operands µ1 The number of unique operands contained in a module

num_unique_operators µ2 The number of unique operators contained in a module

McCabe

cyclomatic_complexity v(G) The cyclomatic complexity of a module v(G) = e ïn +2

cyclomatic_density v(G) / NCSLOC

design_complexity iv(G) The design complexity of a module 

essential_complexity ev(G) The essential complexity of a module

Misc.

branch_count Branch count metrics

call_pairs Number of calls to functions in a module

condition_count Number of conditionals in a given module

decision_count Number of decision points in a module

decision_density condition_count / decision_count

edge_count Number of edges found in a given module from one module to another

essential_density Essential density is calculated as: (ev(G)-1)/(v(G)-1)

parameter_count Number of parameters to a given module

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

modified_condition_count The effect of a condition affect a decision outcome by varying that condition only

multiple_condition_count Number of multiple conditions within a module

global_data_complexity gdv(G) the ratio of cyclomatic complexity of a moduleôs structure to its parameter count

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

normalized_cyclo_cmplx v(G) / numbe_of_lines

percent_comments Percentage of the code that is comments

node_count Number of nodes found in a given module
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Code Attributes
NASA MDP Dataset

CM1 KC1 KC3 MC2 MW1 PC1 PC2 PC3 PC4

LOC counts

LOC_total ã ã ã ã ã ã ã ã ã
LOC_blank ã ã ã ã ã ã ã ã
LOC_code_and_comment ã ã ã ã ã ã ã ã ã
LOC_comments ã ã ã ã ã ã ã ã ã
LOC_executable ã ã ã ã ã ã ã ã ã
number_of_lines ã ã ã ã ã ã ã ã

Halstead

content ã ã ã ã ã ã ã ã ã
difficulty ã ã ã ã ã ã ã ã ã
effort ã ã ã ã ã ã ã ã ã
error_est ã ã ã ã ã ã ã ã ã
length ã ã ã ã ã ã ã ã ã
level ã ã ã ã ã ã ã ã ã
prog_time ã ã ã ã ã ã ã ã ã
volume ã ã ã ã ã ã ã ã ã
num_operands ã ã ã ã ã ã ã ã ã
num_operators ã ã ã ã ã ã ã ã ã
num_unique_operands ã ã ã ã ã ã ã ã ã
num_unique_operators ã ã ã ã ã ã ã ã ã

McCabe
cyclomatic_complexity ã ã ã ã ã ã ã ã ã
cyclomatic_density ã ã ã ã ã ã ã ã
design_complexity ã ã ã ã ã ã ã ã ã
essential_complexity ã ã ã ã ã ã ã ã ã

Misc.

branch_count ã ã ã ã ã ã ã ã ã
call_pairs ã ã ã ã ã ã ã ã
condition_count ã ã ã ã ã ã ã ã
decision_count ã ã ã ã ã ã ã ã
decision_density ã ã ã ã ã ã ã ã
edge_count ã ã ã ã ã ã ã ã
essential_density ã ã ã ã ã ã ã ã
parameter_count ã ã ã ã ã ã ã ã
maintenance_severity ã ã ã ã ã ã ã ã
modified_condition_count ã ã ã ã ã ã ã ã
multiple_condition_count ã ã ã ã ã ã ã ã
global_data_complexity ã ã
global_data_density ã ã
normalized_cyclo_complx ã ã ã ã ã ã ã ã
percent_comments ã ã ã ã ã ã ã ã
node_count ã ã ã ã ã ã ã ã

Programming Language C C++ Java C C C C C C
Number of Code Attributes 37 21 39 39 37 37 36 37 37
Number of Modules 344 2096 200 127 264 759 1585 1125 1399
Number of fp Modules 42 325 36 44 27 61 16 140 178
Percentage of fp Modules 12.21 15.51 18 34.65 10.23 8.04 1.01 12.44 12.72
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Code Attribute
1. void main()
2. {
3. //This is a sample code

4. //Declare variables
5. int a, b, c;

6. // Initialize variables
7. a=2;
8. b=5;

9. //Find the sum and display c if greater
than zero

10. c=sum(a,b) ;
11. if c < 0
12. printf(ñ%d\nò,a);
13. return;
14. }

15. int sum(int a, int b)
16. {
17. // Returns the sum of two numbers
18. return a+b;
19. }

c > 0

c

Module LOC LOCC V CC Error

main() 16 4 5 2 2

sum() 5 1 3 1 0

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 

0 2 4 6 8 10 12 14 16

FNR: Fuzzy Nonlinear Regression

EM: Expectation-Maximum

CR: Capture Recapture

NB: Naive Bayes

k-NN: k-Nearest Neighbor

NN: Neural Network

DT: Decision Tree

SVM: Support Vector Machine

LiR: Linear Regression

RF: Random Forest

AR: Association Rule

MBR: Memory based Reasoning

LR: Logistic Regression

FIS: Fuzzy Inference Systems

LDA: Linear Discriminant Analysis

RvC: Regression via Classification

ACO: Ant Colony Optimization

GP: Genetic Programming

kM: k-Means

Number of Studies
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RQ6: Most Used Software Defect Prediction Methods
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9,43%
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7,55%

15,09%

20,75%

7,55%

11,32%
LR

NB

k-NN

NN

DT

SVM

RF
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RQ7: Method Comparison Results

ÅThe comparisons and benchmarking result of the 
defect prediction using machine learning classifiers 
indicate that:
VPoor accuracy level is dominant (Lessmannet al. 2008)

VNo significant performance differences could be 
detected (Lessmannet al. 2008)

VNo particular classifiersthat performs the bestfor all the 
data sets(Song et al. 2011)  (Hall et al. 2012)

ÅThe accurate and reliable classification algorithms 
to build a better prediction model is an open issue 
in software defect prediction
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RQ8: Method Improvement Efforts

ÅResearchers proposed some techniques for improving the 
accuracy of classifiers for software defect prediction

ÅRecent proposed techniquestry to increase the prediction 
accuracy of a generated model:
VBy modifying and ensemblingsome machine learning methods 

(aƤǎƤǊƭƤet al. 2011) (Tosunet al. 2008)

VBy using boosting algorithm (Zheng2010) (Jiang et al. 2011)

Vby adding feature selection (Gayatriet al. 2010) (Khoshgoftaar& Gao, 2009) (Song et 
al. 2011)

VBy using parameter selectionfor some classifiers (Peng & Wang 2010) (Lin 
et al. 2008) (Guoet al. 2008) 

ÅWhile considerable works have been done separately, 
limited research can be found on investigating them all 
together
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RQ9: ExistingFrameworks

Menzies
Framework

(Menzieset al. 2007)

Lessmann
Framework

(Lessmann et al. 2008) 

Song
Framework

(Song et al. 2011)

Three frameworks have been highly cited and 
influential in software defect prediction field
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MenziesFramework
(Menzieset al. 2007)

Framework Dataset Data 
Preprocessor

Feature 
Selectors

Meta-
learning

Classifiers Parameter 
Selectors

Validation 
Methods

Evaluation
Methods

(Menzieset 
al. 2007)

NASA 
MDP

Log Filtering Info Gain - 3 algorithms
(DT, 1R, NB)

- 10-Fold X
Validation

ROCCurve 
(AUC)92



Lessmann Framework 
(Lessmann et al. 2008) 

Framework Dataset Data 
Preprocessor

Feature 
Selectors

Meta-
learning

Classifiers Parameter 
Selectors

Validation 
Methods

Evaluation
Methods

(Lessman et 
al. 2008)

NASA 
MDP

- - - 22
algorithms

- 10-Fold X
Validation

ROC Curve
(AUC)93



Song Framework
(Song et al. 2011) 

Framework Dataset Data 
Preprocessor

Feature 
Selectors

Meta-
learning

Classifiers Parameter 
Selectors

Validation 
Methods

Evaluation
Methods

(Song et al. 
2011)

NASA 
MDP

Log Filtering FS,BE - 3 algorithms
(DT, 1R, NB)

- 10-Fold X
Validation

ROC Curve 
(AUC)94



Mind Map of the SLR Results
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MITOS 6
SemakinBanyakLiteraturyang SayaBaca, 

SayaSemakinPusing
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JumlahLiteraturyang Harus Dibaca

ÅAdagiumlevel pendidikandan jumlahliteratur yang 
harusdibacauntuk penyelesaianpenelitian
ÅS1: 20-70paper
ÅS2: 70-200paper
ÅS3: 200-700 paper

ÅKepala jadi pusing, bukan karena kita banyak membaca, 
tapi karena ȅŀƴƎ ƪƛǘŀ ōŀŎŀ ƳŜƳŀƴƎ άōŜƭǳƳ ōŀƴȅŀƪέ 
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Literature Review

1. Penentuan BidangPenelitian(Research Field)

2. Penentuan TopikPenelitian(Research Topic)

3. Penentuan MasalahPenelitian(Research Problem)

4. PerangkumanMetode-Metode Yang Ada (State-of-the-Art Methods)

5. Penentuan Metode Yang Diusulkan(Proposed Method)

6. EvaluasiMetodeYang Diusulkan(Evaluation)

7. PenulisanIlmiahdanPublikasiHasilPenelitian(Publications)

TahapanPenelitianComputing

*https://www.site.uottawa.ca/~bochmann/dsrg/how -to-do-good-research/
*http://romisatriawahono.net/2013/01/23/tahapan -memulai-penelitian-untuk-mahasiswa-galau/
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SLR MelahirkanResearch Gaps

Dari Hasil SLR, Kita MenemukanResearch Gaps yang 
MenjadiKandidatMasalahPenelitianyang Kita 
Angkatpada PenelitianKita
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Gap Analysis of Framework

1. The comparisons and benchmarking result of the defect 
prediction using machine learning classifiers indicate 
that:
ÅPoor accuracy level is dominant (Lessmannet al. 2008)

ÅNo significant performance differences could be detected (Lessmann
et al. 2008)

ÅNo particular classifiersthat performs the bestfor all the data 
sets(Song et al. 2011)  (Hall et al. 2012)

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

3. Neural network and support vector machine have 
strong fault tolerance and strong ability of nonlinear 
dynamic processing of software fault data, but 
practicability of neural network and support vector 
machine are limited due to difficulty of selecting 
appropriate parameters
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MasalahPenelitiandanLandasannya

MasalahPenelitian LandasanLiteratur

Data set padaprediksi
cacatsoftware 
berdimensitinggi, 
memilikiatribut yang 
bersifatnoisy, dan
classnyabersifattidak
seimbang, 
menyebabkan
penurunanakurasipada
prediksicacatsoftware

Thereare noisydata points in the softwaredefect data setsthat
can not be confidently assumedto be erroneous using such
simplemethod (Gray,Bowes,Davey,& Christianson,2011)

Theperformancesof software defect prediction improvedwhen
irrelevant and redundant attributes are removed (Wang,

Khoshgoftaar, & Napolitano,2010)

The software defect prediction performance decreases
significantlybecausethe dataset contains noisy attributes (Kim,

Zhang,Wu,& Gong,2011)

Softwaredefect datasetshave an imbalancednature with very
few defectivemodulescomparedto defect-free ones (Tosun, Bener,

Turhan, & Menzies, 2010)

Imbalancecan lead to a model that is not practical in software
defect prediction, becausemost instanceswill be predicted as
non-defectprone (Khoshgoftaar, VanHulse, & Napolitano,2011)

Softwarefault prediction data sets are often highly imbalanced
(Zhang& Zhang,2007)
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Research Problems (RP)
1. While many studies on software defect 

prediction report the comparative performance 
of the classification algorithms used, but there 
is no strong consensus on which classifiers 
perform best when individual studies are 
looked separately

2. Noisy attribute predictors and imbalanced class 
distributionof software defect datasets result 
in inaccuracy of classification models

3. Neural network has strong fault tolerance and 
strong ability of nonlinear dynamic processing 
of software fault data, but practicability of 
neural network is limited due to difficulty of 
selecting appropriate parameters

RP1

RP2

RP3

Software Defect Prediction Framework based on Hybrid 

Metaheuristic Optimization Methods

RP2

RQ2

RQ3

RQ4

RC2

RP3 RQ5

GAFS+B

RC3

PSOFS+B

RC4

NN-GAPO+B

RP1 RQ1

RC1

CF-SDP

Research Publications

Romi Satria Wahono, Nanna Suryana Herman and 

Sabrina Ahmad, A Comparison Framework of 

Classification Models for Software Defect Prediction, 

Advanced Science Letters, Vol. 20, No. 8, August 2014

Romi Satria Wahono and Nanna Suryana Herman, 

Genetic Feature Selection for Software Defect 

Prediction, Advanced Science Letters, Vol. 20, No. 1, 

January 2014

Romi Satria Wahono and Nanna Suryana, Combining 

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, October 2013

Romi Satria Wahono, Nanna Suryana and Sabrina 

Ahmad, Metaheuristic, Neural Network Parameter 

Optimization Based on Genetic Algorithm for Software 

Defect Prediction, Advanced Science Letters, Vol. 20, 

No. 8, August 2014

Romi Satria Wahono, Nanna Suryana and Sabrina 

Ahmad, Metaheuristic Optimization based Feature 

Selection for Software Defect Prediction, Journal of 

Software, Vol 9, No 5, May 2014
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Proposed
Framework

Framework Dataset Data Preprocessor Feature 
Selectors

Meta-Learning Classifiers Parameter 
Selectors

Validation 
Methods

Evaluation
Methods

(Menzieset al. 
2007)

NASA MDP Log Filtering Info Gain 3 algorithm
(DT, 1R, NB)

- 10-Fold X
Validation

ROCCurve 
(AUC)

(Lessman et al. 
2008)

NASA MDP - - 22 algorithm - 10-Fold X
Validation

ROC Curve
(AUC)

(Song et al. 
2011)

NASA MDP Log Filtering FS,BE 3 algorithm
(DT, 1R, NB)

- 10-Fold X
Validation

ROC Curve 
(AUC)

Proposed
Framework

NASA MDP - PSO,GA Bagging 10 algorithms GA 10-Fold X
Validation

ROC Curve 
(AUC)

LEARNING SCHEME

Feature Selectors

Learning Algorithms

Parameter Selectors

Meta Learning Method

Performance Report

Processed

Testing

Data

Training

Data

NASA

MDP

Datasets

Testing

Data

Processed

Training

Data

Testing and 

Validation

Feature Selection

Parameter Selection

Meta Learning

Learning

PSO GA

10 Classifiers

GA

Models

Bagging
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Akademisi vs Technopreneur

Meja Indah Meja Kuat

Meja Luas

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

ÅAkademisi?
Å Pelajari, Preteli Komponen
Å Ciptakan Meja Baru yang 

Berbeda dengan 3 Meja Itu
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Research Result on RQ1

ResearchProblems (RP) Research Questions (RQ) ResearchObjectives (RO)

RP1

While many studies on 
software defect prediction 
report the comparative 
performance of the 
modelling techniques they 
have used, no clear 
consensus on which 
classifier perform best 
emerges when individual 
studies are looked at 
separately

RQ1

Which machine 
learning 
classification 
algorithms perform 
best when used in 
software defect 
prediction?

RO1

To identify and 
determine the best 
machine learning 
classification
algorithmswhen 
used in software 
defect prediction
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A Comparison Framework of 
Classification Models for 
Software Defect Prediction 
(CF SDP)

106



AUC and Friedman Test Results

ÅLR is dominant in most datasets

ÅRrank: LR has the highest rank, followed by NB, 
BP, and SVM

ÅM results: no excellent or good models, and a 
few fair models

AUC Meaning Symbol 

0.90 - 1.00 excellent classification  

0.80 - 0.90 good classification  

0.70 - 0.80 fair classification  

0.60 - 0.70 poor classification  

      < 0.60 failure  
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P-valueof NemenyiPost Hoc Test

Å If P value < 0.05(boldfaced print), it indicate that there is 
significant different between two classifiers

Å Based on significant difference results, there is no significant 
difference between LR, NB, BP, and SVM models
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Research Publication on RQ1

1. Romi Satria Wahono, NannaSuryanaHerman and Sabrina 
Ahmad, A Comparison Framework of Classification 
Models for Software Defect Prediction, Proceedings of the 
2014 International Conference on Internet Services 
Technology and Information Engineering (ISTIE 2014), 
Bali, Indonesia, May 2014

2. Romi Satria Wahono, NannaSuryanaHerman and Sabrina 
Ahmad, A Comparison Framework of Classification 
Models for Software Defect Prediction, Advanced Science 
Letters, Vol. 20, No. 8, August 2014
(SCOPUS SJR: 0.240)
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Research Result on RQ3
ResearchProblems (RP) Research Questions (RQ) ResearchObjectives (RO)

RP2

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

RQ2

How does the integration 
between genetic algorithm 
basedfeature selection and 
bagging technique affect the 
accuracy of softwaredefect
prediction?

RO2

To develop a hybrid genetic 
algorithm basedfeature 
selection and bagging 
technique for improving the 
accuracy of software defect 
prediction

RQ3

How does the integration 
between particle swarm 
optimization basedfeature 
selection and bagging 
technique affect the accuracy 
of softwaredefectprediction?

RO3

To develop a hybrid particle 
swarm optimization based
feature selection and 
bagging technique for 
improving the accuracy of 
software defect prediction

RQ4

Which metaheuristic
optimization techniques 
perform best when used in 
feature selection of software 
defect prediction?

RO4

To identify the best 
metaheuristicoptimization 
techniques when used in 
feature selection of software 
defect prediction
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A Hybrid Particle Swarm 
Optimization based Feature 
Selection and Bagging 
Technique for Software 
Defect Prediction (PSOFS+B)

ÅEach particle represents a feature 
subset, which is a candidate 
solution

ÅImplement bagging technique and 
train the classifier on the larger 
training set based on the selected 
feature subset and the type of 
kernel

ÅIf all classifiers are finished, 
combine votes of all classifiers

ÅFinally, measure validation accuracy 
on testing dataset via the generated 
model
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Results: With PSOFS+B

ÅAlmost all classifiers that implemented PSOFS+B outperform the 
original method
ÅProposed PSOFS+B method affected significantly on the 

performanceof the class imbalance suffered classifiers

Classifiers CM1 KC1 KC3 MC2 MW1 PC1 PC2 PC3 PC4 

Statistical 

Classifier 

LR 0.738 0.798 0.695 0.78 0.751 0.848 0.827 0.816 0.897 

LDA  0.469 0.627 0.653 0.686 0.632 0.665 0.571 0.604 0.715 

NB 0.756 0.847 0.71 0.732 0.748 0.79 0.818 0.78 0.85 

Nearest 

Neighbor 

k-NN 0.632 0.675 0.578 0.606 0.648 0.547 0.594 0.679 0.738 

K*  0.681 0.792 0.66 0.725 0.572 0.822 0.814 0.809 0.878 

Neural 

Network 
BP 0.7 0.799 0.726 0.734 0.722 0.809 0.89 0.823 0.915 

Support Vector 

Machine 
SVM 0.721 0.723 0.67 0.756 0.667 0.792 0.294 0.735 0.903 

Decision Tree 

C4.5 0.682 0.606 0.592 0.648 0.615 0.732 0.732 0.78 0.769 

CART 0.611 0.679 0.787 0.679 0.682 0.831 0.794 0.845 0.912 

RF 0.62 0.604 0.557 0.533 0.714 0.686 0.899 0.759 0.558 
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Without PSOFS+B vs With PSOFS+B

ÅAlthough there are two classifiers that have no significant 
difference (P> 0.05), the results have indicated that those of 
remaining eight classifiers have significant difference (P< 0.05)
ÅThe proposed PSOFS+B method makes an improvement in 

prediction performance for most classifiers

 Classifiers P value of t-Test Result 

Statistical 

Classifier 

LR 0.323 Not Sig. (P > 0.05) 

LDA  0.003 Sig. (P < 0.05) 

NB 0.007 Sig. (P < 0.05) 

Nearest 

Neighbor 

k-NN 0.00007 Sig. (P < 0.05) 

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) 

Decision Tree 

C4.5 0.0002 Sig. (P < 0.05) 

CART 0.002 Sig. (P < 0.05) 

RF 0.01 Sig. (P < 0.05) 
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Research Publication on RQ3
Romi Satria Wahono and Nanna Suryana, Combining 
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 
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Research Result on RQ4
ResearchProblems (RP) Research Questions (RQ) ResearchObjectives (RO)

RP2

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

RQ2

How does the integration 
between genetic algorithm 
basedfeature selection and 
bagging technique affect the 
accuracy of softwaredefect
prediction?

RO2

To develop a hybrid genetic 
algorithm basedfeature 
selection and bagging 
technique for improving the 
accuracy of software defect 
prediction

RQ3

How does the integration 
between particle swarm 
optimization basedfeature 
selection and bagging 
technique affect the accuracy 
of softwaredefectprediction?

RO3

To develop a hybrid particle 
swarm optimization based
feature selection and bagging 
technique for improving the 
accuracy of software defect 
prediction

RQ4

Which metaheuristic
optimization techniques 
perform best when used in 
feature selection of software 
defect prediction?

RO4

To identify the best 
metaheuristicoptimization 
techniques when used in 
feature selection of software 
defect prediction
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GAFS+B vs PSOFS+B

ÅAlthough there are two classifier that have significant difference (P < 
0.05) (NB and SVM), the results have indicated that those of 

remainingeight classifiers have no significant difference(P > 0.05)
ÅThere is no significant difference between PSO and GA when used as 

feature selection for most classifiers
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