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I 1. Konsep Penelitian




| Mengapa Melakukan Penelitian?

* Berangkat dari adanya masalah penelitian
e yvang mungkin sudah diketahui metode pemecahannya

* Research (Inggris) dan recherche (Prancis)
* re (kembali)
* to search (mencari)

* The process of exploring the unknown, studying and
learning new things, building new knowledge about

things that no one has understood before
(Berndtsson et al., 2008)
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I Apa Yang Dikejar di Penelitian?

Research is a considered activity,
which aims to make an original
contribution to knowledge

Projects in Computing

(contribution to the body of knowledge, information systems

A Student’s Guide

in the research field of interest)

(Dawson, 2009)
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Bentuk Kontribusi ke Pengetahuan

Kegiatan penyelidikan dan investigasi
terhadap suatu masalah yang dilakukan
secara berulang-ulang dan sistematis,
dengan tujuan untuk menemukan atau
merevisi teori, metode, , dan
aplikasi

(Berndtsson et al., 2008)




|| Bentuk Kontribusi ke Pengetahuan

Current boundary
of world

knowledge\

Your knowledge
and understanding

~ '\ —— Contributions to
! knowledge

Your learning
and development

(Dawson, 2019)
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Bentuk Kontribusi ke Pengetahuan

Metode Sugeno

/

Metode Mamdani yang
Direvisi dengan Algoritma XYZ
Your learning

and development J
\ Metode

Mamdani

Your knowledge
and understanding

Metode Tsukamoto
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Bentuk Kontribusi ke Pengetahuan

CART (Breiman ,1984)

Decision Tree
/
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Credal C4.5 (Mantas, 2014)
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Credal DT (Abellan, 2003)

Your knowledge
and understanding

Your learning
and development

C4.5 (Quinlan, 1993)

™ p3 (Quinlan, 1986)
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Penelitian Terapan

Penelitian Dasar




Penerapan untuk Prediksi
Kelulusan Mahasiswa pada STMIK ABC

C4.5

Gain Ratio

(Quinland, 1993)

Teori Gain (Kullback & Leibler, 1951)

13




Penerapan untuk Prediksi
Kelulusan Mahasiswa pada STMIK ABC

Credal C4.5

Imprecise
Gain Ratio

(Mantas, 2013)

Imprecise Probability Theory (walley, 1996)
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IEEE TRANSACTIONS ON SYSTEMS, MAN, AND CYBERNETICS—PART C: APPLICATIONS AND REVIEWS, VOL. 41, NO. 1, JANUARY 2011 93

Genetic Algorithms With Guided and Local Search
Strategies for University Course Timetabling

Shengxiang Yang, Member, IEEE, and Sadaf Naseem Jat

Abstract—The university course timetabling problem (UCTP) is
a combinatorial optimization problem, in which a set of events has
to be scheduled into time slots and located into suitable rooms. The
design of course timetables for academic institutions is a very diffi-
cult task because it is an NP-hard problem. This paper investigates
genetic algorithms (GAs) with a guided search strategy and local
search (LS) techniques for the UCTP. The guided search strategy
is used to create offspring into the population based on a data
structure that stores information extracted from good individu-

The research on timetabling problems has a long history
of more than 40 years, starting with Gotlieb in 1962 [22].
Researchers have proposed various timetabling appro. S
by using graph coloring methods, constraint-based met
population-based approaches (e.g., genetic algorithms (GAs),
ant-colony optimization, and memetic algorithms), metaheuris-
tic methods](&g., tabu search (TS), simulated annealing (SA),

TS QENITRIURGTP SN, (u% Avmoopres, SIEESTeTIN Y Bf (RERRIRTIL Ny X RGN IEeemerl. SUVSISETIt NN . U 4 R [ A Ul e

emperbaiki
etic Algorithms
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I Akademisi vs Technopreneur

e

/

Meja Indah Meja Kuat

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

« Akademisi?
 Pelajari, Preteli Komponen
« Ciptakan Meja Baru yang
Berbeda dengan 3 Meja Itu

Meja Luas |
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I Penelitian yang Berkualitas Tinggi

Topik dan skalanya kecil, fokus,
dalam, dan membawa pengaruh
vang besar ke bidang penelitian kita




|| The lllustrated Guide to a Ph.D (might, 2010)
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|| The lllustrated Guide to a Ph.D (might, 2010)
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|| The lllustrated Guide to a Ph.D (might, 2010)
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|| The lllustrated Guide to a Ph.D (might, 2010)
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I The Illustrated Guide to a Ph.D (might, 2010)
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|| The lllustrated Guide to a Ph.D (might, 2010)
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|| The lllustrated Guide to a Ph.D (might, 2010)
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|| The lllustrated Guide to a Ph.D (might, 2010)
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The Illustrated Guide to a Ph.D (mignt, 2010)
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I Pengembangan Software vs Penelitian

* Membangun software bukanlah tujuan utama
penelitian, hanya testbed untuk mempermudah kita
dalam mengukur hasil penelitian

* Tidak ada listing code, UML atau screenshot software di paper-

paper journal (SCOPUS/WoS), kecuali penelitian tentan
perbaikan paradigma pemrograman, analisis design, ds

* Ketika pada penelitian kita mengusulkan perbaikan suatu
algoritma (proposed method)

. BidanE image processing, topik penelitian face recognition,
memikirkan perbaikan metode/algoritma untuk pengenalan
wajah dengan akurat/efisien

* Bidang data mining, topik decision tree, memikirkan perbaikan
algoritma decision tree sehingga bisa memprediksi (klasifikasi)
dengan lebih akurat

* Untuk mempermudah eksperimen dan evaluasi, kita menulis
kode program (software) untuk menguji dan mengevaluasi
performance dari algoritma yang kita usulkan

limuKomputer 27 Brain YIRS



Topik Penelitian Bidang Software Engineering?

pengembangan software yang

llmuKomputer.Com

Penelitian bidang software enﬁineering bukan penelitian tentang

asil akhirnya produk software, tapi

penelitian untuk perbaikan metodologi pengembangan software

SOFTWARE LIFECYCLE

SWEBOK 1. SOFTWARE
Knowledge REQUIREMENTS

Areas

SFIA + Requirements definition

and management
* Real-time/embedded
systems development
+ Methods and tools
+ Testing
+ Configuration management
« Safety engineering

Competencies

2. SOFTWARE
DESIGN

3. SOFTWARE
CONSTRUCTION

» Programming /
software
development

= Real-time/embedded
systems
development

» Systems integration
and build

* Testing

+» Software design

+ Systems design

* Real-time/embedded
systems
development

+ Safety engineering

4. SOFTWARE 5. SOFTWARE
TESTING MAINTENANCE
+ Testing +* Release and
« Systems integration deployment

and build + Application support
« Real-time/embedded

systems

development
+ Quality assurance

FOUNDATIONAL ACTIVITIES

SWEBOK 6. SOFTWARE CONFIGURATION
Knowledge

Areas

SFIA « Configuration management

Competencies

10. SOFTWARE QUALITY

* Quality management
*» Quality assurance

» Testing

« Safety assessment

+ Conformance review

SOFTWARE ENGINEERING MANAGEMENT AND GOVERNANCE

9. SOFTWARE ENGINEERING MODELS

+ Requirements definition and
management

+ Systems design

« Software design

SWEBOK 7. SOFTWARE
Knowledge ENGINEERING

Areas MANAGEMENT

SFIA + Systems development

management

Competencies )
* Project management

8. SOFTWARE
ENGINEERING PROCESS

» Systems development
management

* Quality management

+ Measurement

+ Methods and tools

« Organisational capability
development

12.SOFTWARE
ENGINEERING ECONOMICS

» Systems development
management

11. SOFTWARE
ENGINEERING
PROFESSIONAL PRACTICE

= SFIA levels of responsibility
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I 2. Tahapan Penelitian
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|| Tahapan Penelitian Computing

Literature Review

1. Penentuan Bidang Penelitian (Research Field)

2. Penentuan Topik Penelitian (Research Topic)

3. Penentuan Masalah Penelitian (Research Problem)

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

5. Penentuan Metode Yang Diusulkan (Proposed Method)

6. Evaluasi Metode Yang Diusulkan (Evaluation)

7. Penulisan llmiah dan Publikasi Hasil Penelitian (Publications)

*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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Bingkai Penelitian

|| Literature Review

Selalu Dilakukan
di Setiap Tahapan

Literature Review

1. Penentuan Bidang Penelitian (Research Field)

2. Penentuan Topik Penelitian (Research Topic)

3. Penentuan Masalah Penelitian (Research Problem)

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

5. Penentuan Metode Yang Diusulkan (Proposed Method)

6. Evaluasi Metode Yang Diusulkan (Evaluation)

7. Penulisan limiah dan Publikasi Hasil Penelitian (Publications)
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Manfaat Literature Review

* Memperdalam pengetahuan tentang bidang
yvang diteliti (Textbooks)

* Mengetahui hasil penelitian yang
berhubungan dan yang sudah pernah
dilaksanakan (Related Research) (Paper)

* Mengetahui perkembangan ilmu pada bidang
vang kita pilih (state-of-the-art) (Paper)

* Mencari dan memperjelas masalah penelitian
(Paper)

32
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Konsep Literature Review

* Literature Review is a critical and in-depth
evaluation of previous research (shuttleworth, 2009)

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

* A summary and synopsis of a particular area
of research, allowing anybody reading the
paper to establish the reasons for pursuing a
particular research

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

33
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Metode Literature Review

* Types and Methods of Literature Review:
1. Traditional Review

2. Systematic Literature Review or Systematic
Review

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

 SLR is now well established review 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)
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Jumlah Literatur yang Harus Dibaca

Adagium level pendidikan dan jumlah literatur yang
arus dibaca untuk penyelesaian penelitian

20-70 paper

* S1:
* S2:
* S3:

/0-200 paper

200-700 paper

* Kepala jadi pusing

tapi karena yang ki

-

bukan karena kita banyak membaca,
ta baca memang “belum banyak”

File Edit View Tools Help File Edit View Go Tools Help
L~ | & || (2] & 4] AT~ [ W]~ o &8 Qa @ ] 2| 2
Add Files Folders Share Sync Search Pan Select Highlight Note Rotate Zoom Fullscreen  Share Sync Search
;
My Library |/ SDPOL systematic literature review My Library Software fault predicti... £
&) All Documents
G _ Detais | Notes
~
(5 Recently Added * ® B Adhos  Title Year Published Detals | Notes otame: 8
' Favorites Alzghoul, Ah... Data stream forecasting for 2012 Computers w4
° system fault preciction &lndustr fosue: 4 -
Nesds Review . Pages: 46269636
D v ubicatons ol [ S ek Tt e o == Feamsi 6665 P —— = ’
. =
Unsorted Abstract: - - fo— Abstract:
&= Unsor & @ Avewah,Na.. Evaluating static analysis 2007 Proceedings Expert Systems with Applications 2
> (I ML - MACHINE LEARNING = fefect warnings on produ of the 7t
> [ MO - METAHEURISTIC OPTIMIZAT Azeem, Nah... Analysis of Data Mining 2011 Global Tags: journal homapage: winw.slssyisr.anm/ioobte/aswa Tags:
Jl RM - RESEARCH METHODOLOGY Based Software Defect Pr Journal o
> & - Review
Bell, Robert . Assessing the Impact of 2011 2011 EEE . )
OL L7 T AN R SRR T Using Fauit Prediction in L. Fourth In Keywords: Software fault prediction: A literature review and current trends Keywords:
SDPO1 systematic literatur :
W GE= e Eeail . @ Catal, Caga.. Software fault predicton: A 2011 Expert Cagatay Catal
1L SDPO2 datasets o = literature review and curr Systems The Scheeific and Turkey (TUBITAX), [r— Nooret, Tunkey
1 50P03 methods comparison an. - Catal, Caga... Asystematic review of 2009 Expert URL: URL:
111 50PO4 boosting sampiing class i = software fault preciction Systems [ hitp: finkinghub. elsevier.comfretrieve/pil ARTICLE INFO ABSTRACT (4 hitp: finkinghub. elsevier.com retrieve pi.
Csie, Ntut  Empirical Assessment of A o
L[ 5DPOS feature selection Machine Learring based S hing naming retlon cost e, Gl prcton, IS predicion, secur peicton, o pilicton, and
11 SDPOS ensemble methods . ambros, M. On the Relationship 2009 2009 16th Catalog IDs ED:«:‘;{::H‘MWWW e o ' conpuced  reach roont e, Softwae faut pricton s 10 most ;’?JZ:.“.‘, Catalog IDs
11 S0PO7 bayesian network Between Change Coupin Working Ariv ID: oo g e P ,.u...,m:w e A vt Ay D
[ 50P08 decson ree 4550 and ear 2009 ae then e <ategriaed {hes apeTs ackaring 1 i puthition year. T poper
@ Ezeeldn, An_. A Survey Of Fauit DO 10,1016/ eswa.2010. 10,024 2 e DOl 10.1016f.e5wa.2010.10.024 P
15 50P0S neural network i Predicton Using Machine st b s i ' ey, s el 1o e r:ﬂ((: r:f
o: ot of what was poblched 55 3, but nacurally hi s 1ot 3 complcs roviws of 2 he apes pu oMiD:
|[1 50P 10 nearest neighbor Fentan, Nor... Project Data Incorparating 2007 Third e o s e ol e e
| 5DP 11 assodiation rule Qualtative Factors for Im Internati Hies: mamner, Vatere, corent ends ar ntroduced and Gcsed. ’ Fos:
L les: © 2010 Elsevier Ltd, All ights reserved. -
Hall, T.; B Devel Fault-Predicti 2011 IEEE o
[ sDP12 rough set * i e e B B Catal - 2011 - Software fauit prediction A B Catal - 2011 - Software fault predicton A
[ @ flTracy; . A Systematc Lieratire W12 R . noerion e sl ks compare 1o sovare o
1L SDP 14 genetic programming - - Review on Fault Predictio. Transach . Software fault prediction approaches use previous software Beneits of software f.\u\r,\r:dumn e Nsted 0 folows (caral Other Settings
1) SDP 15 furezy locic e— [y ——— e ——e Other Settings metrics and fault data 1o predict fault-prone modules for the nex & Diri, 2009 g
L o Karg, Lars etk el Jounalof || pubicned ok - e fom Mendeley e Tiease of software. If n cero I repon [ Unpubished work - exclude from Mendeley Web
review of software quali ystems cataiog fromm il sests, that module'sfault data is marked a5 1. otherwise + Reachin  hishly dependable system, catalog

1] 5DP 16 case-based reasoning

<

>

0. For prediction modeling, software metrics are used as indepen-

+ Improving test process by focusing on Fault-prone modules,

llimuKomputer.

N | 99% X Downloading updates - 13.5 MB of 13.6 MB completed

| 55% % Downloading updates - 13.5 MB of 13.6 MB completed




Jenis Literatur lImiah

. Paper dari Journal
. Paper dari Book Chapter

1
2
3. Paper dari Conference (Proceedings)
4. Thesis dan Disertasi

5

. Report (Laporan) dari Organisasi yang
Terpercaya

6. Buku Textbook

* Prioritaskan paper yang terbit di journal yang terindeks oleh ISI dan
SCOPUS, cek dengan http://scimagojr.com




+ C == | ® | www.scmagojr.com/journalsearch.php 9 @
SClimago EST MODUS IN REBUS
SJ Journal & Country Horatio (Satire 1.1,106)
Rank
I f Journal Search 1
Journal Rankings : Search query :
Journal of Systems and Software in | Journal Title |+ || Search :
Country Rankings I [Jexact phrase I
| 1
|
Country Search | Please, select journal: :
Compare : 1. Journal of Systems and Software. United States. ’I
\ 4
Help
About Us

Related product

IOl

5 'C:: [I"'.-""] .l'llj"- \
INSTITUTIONS
RANKINGS

37 Brain NN

limuKomputer.Com



« < C & |® wwwscmagojr.com/journalsearch.php L ANO

SClimago EST MODUS IN REBUS
SJ R Journal & Country Horatio (Satire 1,1,106)
Rank

—— Journal Search
Journal Rankings Search guery
| |in|JoumaI Title |v|| Search |
Country Rankings [exact phrase
Country Search Journal of Systems and Software

Compare
> Country: United States

Map Generator Subject Area: Computer Science

€lp Fubject Category: \
| \
e | cat Quartile (Q1 means highest values and Q4 lowest values) 1
ategory
: 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 :
Show this informationin | Hardware and |
your own website I Architecture . [ [ N |
I Information Systems E i
g e e ] Software @3] :
Journal of Sustems and I
' Software l . . . - '
| ublisher: Elsevier Inc.. Publication type: Journals. ISSN: 01641212 /

IIndicatDr\. 2006_2013 I‘.'Ia].uE'I ‘______----------------------------------_’

| Coverage: 1979-2014

L M o8z |

I I Hlindex: 80

J Cites W z.87 |

j P daoc | Scope:

J Total ._._r.—"’"’ 1645 | . ) . N

1 cites 1 The Journal of Systems and Software publishes papers covering all aspects of programming methodology, software engineering,
\ . seinagojr oo 4 and related hardware-software-systems issues. [...]

\wwmmmr Show full scope 33 .



|| Tahapan Penelitian Computing

Literature Review

1. Penentuan Bidang Penelitian (Research Field)

2. Penentuan Topik Penelitian (Research Topic)

3. Penentuan Masalah Penelitian (Research Problem)

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

5. Penentuan Metode Yang Diusulkan (Proposed Method)

6. Evaluasi Metode Yang Diusulkan (Evaluation)

7. Penulisan llmiah dan Publikasi Hasil Penelitian (Publications)

*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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I 1. Penentuan Bidang Penelitian

* Ingat kembali seluruh mata kuliah yang sudah kita terima di
perkuliahan

e Lakukan literature review untuk memperkuat penetapan bidang
penelitian yang akan diambil

* Bidang penelitian disiplin ilmu computing:

Software Engineering Data Mining

Image Processing Computer Vision

Networking Human Computer Interaction
Soft Computing Information Retrieval
Bioinformatics dsb

* Tentukan berdasarkan passion!

* Peneliti yang baik tidak akan mengubah bidang penelitian yang
diambil, karena itu membentuk core competency dan track
publikasi ilmiah yang dilakukan

* Contoh: Saya memilih bidang Software Engineering (SE)

limuKomputer 40



I 2. Penentuan Topik Penelitian

1. Searching di ScienceDirect.Com, Springerlink, IEEE Explore,
Google (Scholar):
* research trends challenge topics on NAMA BIDANG

2. Untuk mempercepat pembelajaran, temukan survey paper
berbentuk Tertiery Study (SLR dari SLR), karena isinya sudah
merangkumkan satu bidang penelitian

3. Lanjutkan penentuan topik penelitian dengan menemukan
suvey/review paper (SLR, SMS), karena survey/review iaper
yang masuk jurnal terindeks pasti membahas satu topi
penelitian

e Contoh:
* Dari paper-paper survey dan review tentang software engineering, saya
tahu trend penelitian di bidang SE:
1. Autonomic Computing or Self Adaptive Software
Software Effort/Cost Estimation
Software Defect Prediction
Software Process Improvement
Service Oriented Architecture
6. etc
* Saya mengambil topik penelitifln: Software Defect Prediction

uhwhn

BrainYINITeS
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I 3. Penentuan Masalah Penelitian

* Searching di ScienceDirect.Com, Springerlink, IEEE
Explore, Google (Scholar):
* Survey review on NAMA TOPIK
e Research problem challenge on NAMA TOPIK

e Dari “survey paper” yang ditemukan, kejar sampai dapat
semua “technical paper” yang ada di daftar referensinya

 Dari puluhan/ratusan/ribuan paper yang didapat lakukan
scanning, pilih paper journal yang terindeks SCOPUS/ISI,
3 tahun terakhir, dan peta kan masalah penelitian yang
ada di paper-paper itu
* Gunakan Mendeley untuk mempermudah pekerjaan kita dalam
mengelola paper

 Pilih satu atau dua masalah penelitian yang kita anggap
menarik dan menantang, dan jadikan itu masalah
penelitian kita

42
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I Susun Research Problem dan Landasan

Masalah Penelitian Landasan Literatur

There are noisy data points in the software defect data sets that
can not be confidently assumed to be erroneous using such
simple method (Gray, Bowes, Davey, & Christianson, 2011)

The performances of software defect prediction improved when

Data set pada prediksi  |jrelevant and redundant attributes are removed (Wang,
cacat software Khoshgoftaar, & Napolitano, 2010)

berdimensi tinggi, The
memiliki atribut yang

software defect prediction performance decreases
significantly because the dataset contains noisy attributes (kim,

bersifat noisy, dan Zhang, Wu, & Gong, 2011)
classnya bersifat tidak : ,
. Y Software defect datasets have an imbalanced nature with very
seimbang, ,
few defective modules compared to defect-free ones (Tosun, Bener,
menyebabkan

Turhan, & Menzies, 2010)

penurunan akurasi pada

orediksi cacat software Imbalance can lead to a model that is not practical in software

defect prediction, because most instances will be predicted as
non-defect prone (khoshgoftaar, Van Hulse, & Napolitano, 2011)

Software fault prediction data sets are often highly imbalanced
(Zhang & Zhang, 2007)

limuKomputer 43 Brain YIRS
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Masalah Kehidupan vs Masalah Penelitian

e Penelitian dilakukan karena ada
masalah penelitian

* Dimana masalah penelitian sendiri
muncul karena ada latar belakang
masalah penelitian

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

44
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Contoh Alur Latar Belakang Masalah Penelitian

* Nilai tukar uang adalah faktor pentin%(pada perekonomian suatu
negara. Nilai tukar uang perlu diprediksi supaya kebijakan
perekonomian bisa diambil dengan lebih akurat dan efisien...

* Metode untuk prediksi nilai tukar yang saat ini digunakan adalah
regresi linier, neural network dan support vector machine...

* Regresi linier memiliki kelebihan A dan kelemahan B...
* Neural network memiliki kelebihan C dan kelemahan D...

e Support vector machine memiliki kelebihan bisa mengatasi masalah
B ﬁpada regresi linier) dan D (pada neural network)... tapi memiliki
kelemahan E

* Masalah penelitian pada penelitian di atas?

* Kebijakan perek3o#in negara?
* Prediksi nilai tukar@&ing?
* Metode apa yangeNiknya dipakai untuk prediksi nilai tukar?

* Masalah: Support vector machine memiliki kelebihan memecahkan
masalah B dan D (argumentasi dipilih), tapi memiliki kelemahan E

* Tujuan: Menerapkan metode XYZ untuk memecahkan masalah E
pada support vector machine

BrainYINITeS
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Contoh Alur Latar Belakang Masalah Penelitian

* Kemacetan lalu lintas di kota besar semakin meningkat
* Penyebab kemacetan adalah traffic light persimpangan jalan

 Traffic light yang ada adalah statis (tetap waktunya) sehingga tidak dapat
menyelesaikan kondisi kepadatan kendaraan yang di berbagai waktu

* Traffic light harus didesain dinamis sesuai perubahan berbagai parameter

* Metode untuk menentukan waktu yang tepat secara dinamis dapat
menggunakan AHP, ANP, Fuzzy Logic,

 AHP memiliki kelebihan A dan kelemahan B...
* ANP memiliki kelebihan C dan kelemahan D...

* Fuzzy logic memiliki kelebihan bisa mengatasi masalah B (pada AHP) dan D
(pada ANP)... tapi memiliki kelemahan E

* Masalah penelitian ggada#enelitian di atas?
* Bagaimana mengat-macetan lalu lintas?
* Bagaimana mendeg caffic light?
* Metode apa yang seoaikrnya dipakai untuk penentuan traffic light secara dinamis?

* Masalah: Fuzzy logic memiliki kelebihan memecahkan masalah B dan D
(argumentasi dipilih), tapi memiliki kelemahan E

. il'ujgan: Menerapkan metode XYZ untuk memecahkan masalah E pada fuzzy
ogic

BrainYINITeS



Ungu: Obyek Data (Opsional, Bisa Data Publik)
: Topik (Obyek Metode yang Diperbaiki)
Merah: Masalah Penelitian
* Hijau: Metode Perbaikan yang Diusulkan
Biru: Pengukuran Penelitian (Tidak Harus Masuk Judul)

| Contoh
Masalah
Penelitian

Penerapan Particle Swarm Optimization untuk Pemilihan

Parameter Secara Otomatis pada
untuk Prediksi Produksi Padi

Research Problem (RP) Research Question (RQ) | Research Objective (RO)

dapat memecahkan Seberapa meningkat Menerapkan PSO
masalah ‘over-fitting’, akurasi metode untuk pemilihan
lambatnya konvergensi, dan  apabila PSO parameter yang sesuai
sedikitnya data training, akan diterapkan pada pada (C, lambda
tetapi memiliki kelemahan proses pemilihan dan epsilon),
pada sulitnya pemilihan parameter? sehingga hasil
parameter SVM yang sesuai prediksinya lebih
yang mengakibatkan akurasi akurat

tidak stabil



|| Contoh Masalah Penelitian

* Masalah Penelitian (Research Problem):

terbukti memiliki performa bagus untuk
menangani data besar seperti pada data prediksi harga
saham, akan tetapi memiliki kelemahan pada pemilihan
arsitektur jaringannya yang harus dilakukan secara trial
error, sehingga tidak efisien dan mengakibatkan hasil
prediksi kurang akurat

 Rumusan Masalah (Research Question):

e Bagaimana peningkatan akurasi dan efisiensi
apabila pada pemilihan arsitektur jaringan
diotomatisasi menggunakan algoritma genetika?

* Tujuan Penelitian (Research Objective):

 Menerapkan algoritma genetika untuk mengotomatisasi

pemilihan arsitektur jaringan pada
sehingga lebih efisien dan hasil prediksi lebih akurat

48 B raiN VTSI
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Contoh Masalah Penelitian

* Research Problem (RP):

e Algoritma merupakan algoritma clustering
yang populer karena efisien dalam komputasi, akan
tetapi memiliki kelemahan pada sulitnya penentuan
K yang optimal dan komputasi yang tidak efisien bila
menangani data besar (Zhao, 2010)

e Research Question (RQ):

» Seberapa efisien algoritma Bee Colony bila
digunakan untuk menentukan nilai K yang optimal
pada ?

e Research Objective (RO):

* Menerapkan algoritma bee colony untuk
menentukan nikai K yang optimal pada
sehingga komputasi lebih efisien

49




I 4. Perangkuman Metode Yang Ada

e Lakukan literature review, pahami semua paper
penelitian yang tujuannya memecahkan masalah
yang sama dengan yang kita pilih

* Pahami metode/algoritma terkini yang mereka
gunakan untuk memecahkan masalah penelitian
mereka

* |Ini yang disebut dengan state-of-the-art method

e Dalam bidang computing, metode biasanya berupa
algoritma yang secara sistematis, logis dan
matematis menyelesaikan masalah

50
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The State-of-the-Art Method

* The highest level of development, as of a device,

technique, or scientific field, achieved at a particular
time

* The level of development (as of a device, procedure,
process, technique, or science) reached at any
particular time usually as a result of modern methods
(Merriam Webster Dictionary)

* This machine is an example of state-of-the-art technology

* The state of the art in this field is mostly related to the ABC
technology

* A concept used in the process of assessing and

asserting novelty and inventive step (European Patent
Convention (EPC))
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State-of-the-Art Frameworks in Software

I Defect Prediction

Menzies Lessmann
Framework Framework

Song
Framework

{(Menzies et al. 2007) { (Lessmann et al. 2008) {
J

(Song et al. 2011)
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I Lessmaﬂﬂ Framework (Lessmann et al. 2008)
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I Song Framework (songetal 2011
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5. Penentuan Metode Yang Diusulkan

Kita harus membangun dan mengusulkan suatu metode (proposed
method), yg lebih baik bila dibandingkan dengan metode-metode
yang ada saat ini

Keunggulan metode yang kita usulkan harus dilandasi (reference),
dibuktikan secara matematis dan empiris lewat hasil eksperimen
dan perbandingan dengan metode yang ada

Metode yang kita usulkan itu bisa saja dari state-of-the-art
methods, kita kemudian “menambahkan” sesuatu (algoritma,
koefisien, formula, dsb), yang akhirnya ketika kita bandingkan
dengan metode original, metode kita lebih baik (lebih cepat, lebih
akurat, lebih konsisten, dsb).

“Penambahan” yang kita lakukan dan akhirnya membuat
pemecahan masalah menjadi lebih baik itulah yang disebut dengan
kontribusi ke pengetahuan (contribution to knowledge) (Dawson,
2009)
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I Research Gaps

* Dari hasil perangkuman metode yang ada
(literature review), kita harus menemukan Research
Gaps yang akan menjadi Kandidat Masalah
Penelitian

* Contoh dari literature review yang saya lakukan,
saya menemukan dua research gap:

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

* 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

58 BrainYINITeS
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1| Susun RP-

RQ-RO

Research Problem (RP)

Research Question (RQ)

Research Objective (RO)

RP1. Data set pada prediksi
cacat software berdimensi
tinggi, memiliki atribut
yang bersifat noisy, dan
classnya bersifat tidak
seimbang, menyebabkan
penurunan akurasi pada
prediksi cacat software

limuKomputer

RQ1. Algoritma pemilihan fitur
apa yang performanya terbaik
untuk meyelesaikan masalah

atribut yang noisy pada prediksi

cacat software?

RO1. Mengidentifikasi algoritma
pemilihan fitur apa yang memiliki
performa terbaik apabila
digunakan untuk menyelesaikan
masalah atribut yang noisy pada
prediksi cacat software

RQ2. Algoritma meta learning
apa yang performanya terbaik
untuk menyelesaikan masalah
class imbalance pada prediksi
cacat software?

RO2. Mengidentifikasi algoritma
meta learning apa yang memiliki
performa terbaik apabila
digunakan untuk menyelesaikan
masalah class imbalance pada
prediksi cacat software

RQ3. Bagaimana pengaruh
penggabungan algoritma
pemilihan fitur dan metode
meta learning terbaik pada
peningkatan akurasi prediksi
cacat software? «o

RO3. Mengembangkan algoritma
baru yang menggabungkan
algoritma pemilihan fitur dan
meta learning terbaik untuk
meningkatkan akurasi pada

prediksi cacat software T




A Hybrid Particle Swarm i i
I Optimization based Feature ™"

. ° Testing Training
Selection and Bagging Dan S Datn Set
Technique for Software ; ‘ )
q [ Select the Feature Subset [« N
Defect Prediction (PSOFS+B) I
[ Implement Bagging ]
) v
* Each particle represents a feature [Tramqaggiﬁerwiﬂmdected . \
. . . Feature Subset Update Particle’s Positi
subset, which is a candidate = )
solution ) .
. . Finished? Update Particle’s Veloci
* Implement bagging technique and e
train the classifier on the larger [ Combine Votes of All J —— —
. . Classifiers if Particle’s Fitness > Global Best Fitness
training set based on the selected | T ( Cueokbells )
featu re su bset and the type Of [Validate the GeneratedModeq - ~
if Particle’s Fitness > Particle Best Fitness
ke r n e I ¢ L Update Particle Best )
. o . . Cal culate the Accuracy of L
* If all classifiers are finished, Model(FimessofParti};le)]
combine votes of all classifiers
* Finally, measure validation accurac 1o

on testing dataset via the generated
model

yes

6[[ Optimized Feature Subset J
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|| 6. Evaluasi Metode Yang Diusulkan

* Metode yang diusulkan harus divalidasi dan
dievaluasi dengan metode pengukuran standard dan
disepakati para peneliti di bidang penelitian yang kita
lakukan

* Pengukuran metode disesuaikan dengan desain
masalah dan tujuan penelitian:

* Rendahnya akurasi 2 meningkatnya akurasi
Rendahnya efisiensi = berkurangnya waktu
Rendahnya produktifitas = kenaikan produktifitas
Banyaknya noisy =2 berkurangnya noisy
Rendahnya pemahaman =2 meningkatnya pemahaman
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Results: With PSOFS+B

T T R R T N N R

Statistical

Classifier LDA
NB

Nearest k-NN

Neighbor K*

Neural

Network BP

Support Vector

Machine SVM
C45

Decision Tree CART

RF

0.738
0.469
0.756
0.632
0.681

0.7

0.721

0.682
0.611
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

* Almost all classifiers that implemented PSOFS+B outperform the

original method

* Proposed PSOFS+B method affected significantly on the

limuKomputer

performance of the class imbalance suffered classifiers
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Without PSOFS+B vs With PSOFS+B

LR 0.323
Statls_tl_cal L DA 0.003
Classifier

NB 0.007
Nearest I 0.00007
Neighbor K* 0.001
Neural Network! BP 0.03
Support Vector SVM 0.09
Machine

C4.5 0.0002
Decision Tree CART 0.002

RF 0.01

Not Sig. (P > 0.05)
Sig. (P < 0.05)
Sig. (P < 0.05)
Sig. (P < 0.05)
Sig. (P < 0.05)
Sig. (P < 0.05)
Not Sig. (P > 0.05)
Sig. (P < 0.05)
Sig. (P < 0.05)
Sig. (P <0.05)

* Although 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)

* The proposed PSOFS+B method makes an improvement in

prediction performance for most classifiers

limuKomputer
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7. Penulisan llmiah dan Publikasi Hasil Penelitian

* Lakukan pendataan journal-journal yang ada di
bidang kita, urutkan berdasarkan rangking SIR atau JIF

* Pilih target journal untuk tempat publikasi hasil
penelitian kita

* Publikasikan hasil penelitian ke journal yang sesuai
dengan kualitas kontribusi penelitian yang kita
lakukan

If your research does not generate papers, it might just
as well not have been done (whitesides 2004)
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'No |Journal Publications SJIR | Q Category

1 IEEE Transactions on Software Engineering 3.39 Qlin Software
2 Information Sciences 2.96 Qlin Information Systems

3 IEEE Transactions on Systems, Man, and 2.76 Ql in Artificial Intelligence
Cybernetics

4 IEEE Transactions on Knowledge and Data 2.68 Ql in Information Systems
Engineering

5 Empirical Software Engineering 2.32 Q1 in Software

6 Information and Software Technology 1.95 Q1 inInformation Systems
7 Automated Software Engineering 1.78 Q1 in Software

8 IEEE Transactions on Reliability 1.43 Q1 in Software

9 Expert Systems with Applications 1.36 Q2 in Computer Science
10 Journal of Systems and Software 1.09 Q2 in Software

11 Software Quality Journal 0.83 Q2 in Software

12  IET Software 0.55 Q2 in Software

13 Advanced Science Letters 0.24 Q3 in Computer Science
14  Journal of Software 0.23 Q3 in Software

15 International Journal of Software Engineering and 0.14 Q4 in Software
Its Application



| 3. Topik Penelitian Software
Engineering




|| Tahapan Penelitian Computing

Literature Review

1. Penentuan Bidang Penelitian (Research Field)

3. Penentuan Masalah Penelitian (Research Problem)

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

5. Penentuan Metode Yang Diusulkan (Proposed Method)

6. Evaluasi Metode Yang Diusulkan (Evaluation)

7. Penulisan llmiah dan Publikasi Hasil Penelitian (Publications)

*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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I 2. Penentuan Topik Penelitian

1. Searching di ScienceDirect.Com, Springerlink, IEEE
Explore, Google (Scholar):
* research trends challenge topics on NAMA BIDANG

2. Untuk mempercepat pembelajaran, temukan
survey paper berbentuk Tertiery Study (SLR dari
SLR), karena isinya sudah merangkumkan satu
bidang penelitian

3. Lanjutkan penentuan topik penelitian dengan
menemukan suvey/review paper (SLR, SMS),
karena survey/review paper yang masuk jurnal
terindeks pasti membahas satu topik penelitian
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l 1. Cari Tertiery Study di Bidang Software Engineering

Search tip
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Review article
A systematic review of systematic review process research in software engineering
Information and Software Technology, Volume 55, Issue 12, December 2013, Pages 2049-2075

Barbara Kitchenham, Pearl Breretan

Review article

Combining service-orientation and software product line engineering: A systematic mapping study
Information and Software Technology, Volume 55, Issue 11, November 2013, Pages 1845-1859

Bardia Mohabbati, Mohsen Asadi, Dragan GaSevic, Marek Hatala, Hausi A. Miiller

Review article

Tools used in Global Software Engineering: A systematic mapping review
Information and Software Technology, Volume 54, Issue 7, July 2012, Pages 663-685

Javier Portillo-Rodriguez, Aurora Vizeaine, Mario Piattini, Sarah Beecham

Review article

Research synthesis in software engineering: A tertiary study
Information and Software Technology, Volume 53, Issue 5, May 2011, Pages 440-455
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Review article
Requirements engineering for software product lines: A systematic literature review
Information and Software Technology, Volume 52, Issue 8, August 2010, Pages 806-820

Vander Alves, Nan Niu, Carina Alves, George Valenca
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Review article

Information and Software Technology, Volume 52, Issue 8, August 2010, Pages 792-805

Barbara Kitchenham, Rialette Pretorius, David Budgen, O. Pearl Brereton, ... Stephen Linkman
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A formal approach to AADL model-based software engineering

Formal methods have become a recommended practice in safety-critical software engineering. To be formally
verified, a system should be specified with a specific formalism such as Petri nets, automata and proce ...
Hana Mkaouar, Bechir Zalila, Jérdme Hugues... in International Journal on Software Tools fo... (2020)

s
Contents for a Model-Based Software Engineering Body of

Knowledge

Although Model-Based Software Engineering (MBE) is a widely accepted Software Engineering (SE) discipline

no agreed-upon core set of concepts and practices (i.e., a Body of Knowledge) has been defined for it yet...

Loli Burguefio, Federico Ciccozzi, Michalis Famelis... in Software and Systems Modeling (2019)

» Download PDF {4654 KB) » View Article

(@) arice
Artefacts in software engineering: a fundamental positioning
Artefacts play a vital role in software and systems development processes. Other terms like documents,

deliverables, or work products are widely used in software development communities instead of the term art...
Daniel Méndez Fernandez, Wolfgang Bohm, Andreas Vogelsang. .. in Software & Systems Modeling (2019)

e
On the benefits and challenges of using kanban in software

engineering: a structured synthesis study

Kanban is increasingly being used in diverse software organizations. There is extensive research regarding its
benefits and chall in Software Engi ing, reported in both primary and secondary studies. H...

Paulo Sérgio Medeiros dos Santos... in Journal of Soffware Engineering Research a... (2018)

» Download PDF (1664 KB) » View Article




I Taxonomies in Software Engineering (usmanet al., 2017)

Contents lists available at ScienceDirect

Information and Software Technology

* RQ1 — What taxonomy
definitions and purposes are
provided by publications on i e o @
SE taxonomies? U Ko bt b i endes

Department of Software Engi e X na, 3
® Department of Computer Science and Engineering (DIDD). Blekinge Institute of Technology (BTH). Kariskrona, 371 79, Sweden

. .
* RQ2 — Which SUbJeCt matters
Article h Context: Software Engineering (SE) is an evolving discipline with new subareas being continuously de-
. o . i ptes ""720‘5 To structure and better understand the SE body of knowledge, taxonomies have been
are classified in SE
i
taxonomies:

S eril
e
and roac my vali-
atio 14%) an ly use n struc-
. o e 1 quali r t s, but t
Y cases s are scribed The he taxo 3
R Q3 — H O W I S t h e u t I I I t Of S E target ct matters and many taxonomy-papers are cited frequently. Most SE taxonomies
are designe ¢ way. To address this issue, we have revised an existing method for developing
in a more systematic way.
i ?
taxonomies demonstrated:

Software Engineering Knowledge Areas:
* RQ4 - How are SE . & ng JE€ /
1. Requirements — requirements engineering

journal homepage: www.elsevier.com/locate/infsof

h
.
7

Method: A system

taxonomies structured? . Construction — software development

2
° RQS —To what extent are SE 3. Design — software architecture
. 3 4. Management — software project management,
taxonomies used:

software management
e RQ6 —How are SE Process — software process, software life cycle
taxonomies developed?

w

6. Models and methods — software model, software
methods
7. Economics — software economics
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Publications
and Research Areas

Table 5

Publication venues with more than two taxonomy papers.

Publication venue

IEEE Intl. Conference on Software Maintenance (ICSM)

Intl. Conference on Requirements Engineering (RE)

Intl. Conference on Software Engineering (ICSE)

Hawaii Intl. Conference on Systems Sciences (HICSS)

Asia Pacific Software Engineering Conference (APSEC)

European Conference on Software Maintenance and Reengineering
(CSMR)

Intl. Conference on Software Engineering and Knowledge Engineering
(SEKE)

Intl. Symposium on Empirical Software Engineering and Measurement
(ESEM)

Americas Conference on Information Systems (AMCIS)

Other Conferences

Conference papers total

IEEE Transactions on Software Engineering (TSE)

Information and Software Technology (IST)

ACM Computing Surveys (CSUR)

Journal of System and Software (JSS)

Journal of Software: Evolution and Process

IEEE Computer

Empirical Software Engineering (ESE)

IEEE Software

Communications of the ACM

Requirements Engineering

Other Journals

Journal papers total

Workshop papers total

101
145

(8] —
N wiwwikb b G~ o=

B2
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Knowledge
areas
Construction
v (53 - 19.55%)
Design
M s3-19.55%
) n Regquirements
2 (42 - 15.50%)
) 5 Maintenance
2 (32 -11.81%)
Testing
N (27 - 9.96%)
Quality
" (18 - 6.64%)
Madels and
M methods
(15 - 5.53%)
Process
v (12 - 4.43%)
Software
M Management
(10 - 3.70%)
Configuration
L Management
(3-1.11%)
Econamics
¥ G-11w
Professional
C:} 2 ] practice
Research (3-1.11%)
types
L i i o
Solution Philosophical Evaluation  Validation
{135} (91} (34) (11}
(49.52%) (33.58%) (12.54%) {4.06%)

Fig. 8. Systematic map - knowledge area vs research type.



SLR in Software Engineering (da siva, 2011)

Information and Software Technology 53 (2011) 899-913

3.1. Research questions

Contents lists available at ScienceDirect

The five research questions (RQ) investigated in the SE were
equivalent to the research questions used in the FE [19]. We per-
formed minor adjustments and added subquestions as follows.

Information and Software Technology

journal homepage: www.elsevier.com/locate/infsof

RQ1: How many SLRs were published between 1st January 2004
and 31st December 20097

RQ1.1: How many SLRs were published between 1st January

2004 and 30th June 20087 N OB da Sl Anicé LI S S S A Césnr C_F

. : abio Q.B. da Silva*, André L.M. Santos, Sérgio Soares, A. César C. Franga

RQ1.2: aH:;VBT;ngeiléiihv::geogggllshEd between 1st July 2008 Clevitt%] V.F. Montei'ro, Felipe Farias Ma;cielg ' "

Centre for Informatics, UFPE, Cidade Universitdria, 50.740-560 Recife, PE, Brazil

Six years of systematic literature reviews in software engineering:
An updated tertiary study

The subquestions of RQ1 investigate the development of SLRs in

) ARTICLE INFO ABSTRACT
two separate periods. To answer RQ1.1, we used the results of OS/ _ i i
Article history: Context: Since the introduction of evidence-based software engineering in 2004, systematic literature
FE [ ] 8, 1 9], Whereas fOI‘ RQ1 .2, we performed the pI‘OCESSES Of Available online 23 April 2011 review (SLR) has been increasingly used as a method for conducting secondary studies in software engi-
- - . neering. Two tertiary studies, published in 2009 and 2010, identified and analysed 54 SLRs published in
SearCh: Selectlon, quallty assessment, and data extraction dEﬁned Keywords: journals and conferences in the period between 1st January 2004 and 30th June 2008.
: : _ : H H 53’5‘“"{‘3[“ fE‘f‘LCWE Objective: In this article, our goal was to extend and update the two previous tertiary studies to cover the
n SECtlonS 33 3 '5‘ Slmllarly' we addrESSEd the next qUEStlons 2‘:;?5’/‘;5 z;‘;di::ering period between 1st July 2008 and 31st December 2009. We analysed the quality, coverage of software
1 1 1 1 11 1 N " engineering topics, and potential impact of published SLRs for education and practice.
COHSIderlng the two time penOds as we exPllCltly dld for RQ1 ’ Terdary studies Method: We performed automatic and manual searches for SLRs published in journals and conference
Searching for new evidence, Combining with the results of the pre- praceedings, analysed the relevant studies, and compared and integrated our findings with the two pre-
. . . - . vious tertiary studies.
vious Studles, and lntegrﬂtlng all ﬁl’ldl ngS. Resuits: We found 67 new SLRs addressing 24 software engineering topics. Among these studies, 15 were
L R _ B _ BN _ B B B _§B B B &0 § §B B § & B § § | considered relevant to the undergraduate educational curriculum, and 40 appeared of possible interest to
r ‘ practitioners. We found that the number of SLRs in software engineering is increasing, the overall quality
RQ2 . What I.esearch topiCS are beil‘lg addressed? I of the studies is improving, and the number uf}'esearchers and research organisations worldwide that are
RO 3T WHICH™ i T Ma S A0 TaMTsaTiONS™al® Mt Tetive in
SLR-based research? Table 1

Manual search sources.

ACM Computer Surveys
ACM Transactions on Software Engineering Methodologies
Communications of the ACM
Empirical Software Engineering Journal
Evaluation and Assessment of Software Engineering
IEE Proceedings Software (now IET Software)
IEEE Software
IEEE Transactions on Software Engineering
Software Practice and Experience
Information and Software Technology
Int. Conference on Software Engineering
Int. Symposium on Empirical Software Engineering and Measurement
Journal of Systems and Software
limuKomputer.Com Brain YIRS




SLR in Software Engineering (dasiva, 2011)

Table 7 b

Table 2

ﬂl.lth ors Wlth tl’ll‘EE or ]'HOTE StudlES. Systematic literature reviews in software engineering between July 2008 and December 2009,
g gty ety
Study Ref. Year Quality Review Review ’Re\riew topic \ired EBSE Cited Number primary  Practitioners Paper
.ﬂutho I's CDU “tl—y (N=67) score type focus l 1:‘per guidelines  studies guidelines type
|SEO1] 2008 4 M5 SERT | Human Aspects m yd 92 N ]
|SED2) 2008 4 SLR RT Knowledge Management o ' 68 Y 1
_] @ l'gEI] Sen N ] ['way |SE03] 2008 15 Ms RT I Research Topics in Software r~| N 691 N 1
. . Engineering
Guilherme Travassos Brazil [SE04] 2008 1 Ms SERT : Software Project 1~= N 48 N c
Management
) hep pE‘l’d UK |SEDS] 2008 4 Ms SERT I Agile Software Development r;h ¥ 36 ¥ 1
|SE08] 2008 2 M5 SERT Software Testing ¥h 14 Y C
Tore Dyba NU[’W&y |SED9] 2008 2 Ms SERT I Requirements Engineering r;' ¥ 240 N C
. |SE10] 2008 1 Ms SERT Usability ¥ 51 Y C
Muhammad Ali Babar Ireland [SE11] 2008 25 Ms seRT || Software Process ! | ' 50 Y c
Improvement
Hannay NU[’W&y |SE12] 2008 15 Ms SERT I UML p' ' 33 N c
[SE13] 2008 1 SLR RT l Distributed Software N N 12 N C
Sarah Beecham UK Development
. . [SE14] 2008 3 SLR RQ | Usability ! | yeb 63 Y ]
5_] ob Erg Spa n |SE18] 2009 4 Ms SERT I Software Testing :I ¥ s N 1
|SE19] 2009 35 SLR RT Software Testing 4 Vi 64 N 1
'-l-'l'.ZI'I]jJT Gorschek Sweden |SE20] 2000 25 Ms SERT l Software Maintenance and “l yed 34 N 1
. . Evolution
Ambrosio Toval Spaln [SE21] 2009 25 Ms SERT I Requirements Engineering r~| ¥ 58 N C
|SE22) 2009 2 SLR RQ I Agile Software Development :' o ] N C
Helen Sh darp UK |SE23] 2009 2 Ms RQ | Design Patterns r~| & N C
. |SE24) 2009 2 MS SERT Software Maintenance and 12 Y C
Hugh Robinson UK Evolution
N . |SE25) 2000 2 Ms SERT l Risk Management Wl yes 80 N ]
_]'I_ll'lSt(} Spam |SE26] 2000 2 Ms SERT I Software Fault Prediction r;, N 74 N 1
|SE27] 2000 3 Ms SERT Software Product Line ' 34 N C
I(ampe nes No r'way [SE28] 2009 3 MS ERT || Software Product Line v ¥ 97 N c
. |SE29] 20090 15 Ms SERT Requirements Engineering :' N 46 N ci
Kitchenham UK |SE30] 2009 3 Ms SERT I Software Maintenance and ¥ 176 N 1
Evolution yl
M dyd Daneva The Netherland: |SE32] 2009 15 SLR RT : Empirical Research Methods hl ¥ 16 N c
|SE33] 20090 15 SLR RQ Software Security ¥ 64 N C
Molekken-@stvold NU[’W&y |SE34] 2009 25 Ms SERT I Empirical Research Methods :] N 8 N 1
. |SE35] 2008 3 SLR RQ Software Testing ¥ 28 N C
Moreno Spél 1n |SE36] 2009 35 Ms SERT l Human Aspects a ‘\: 92 N 1
|SE37] 2009 3 MA RQ Agile Software Development 18 Y 1
Mathan Baddoo UK |SE38] 2009 3 Ms SERT I Context Aware Systems r~| N 237 N 1
Thelin Swf_-den |SE39) 2009 35 SLR RQ I Software Maintenance and ]\I ¥ 18 Y C
Evolution
|SE4D) 2000 4 Ms SERT | Distributed Software ! | ¥ 20 Y c
TI'&C}-' Hall UK Development
|SE42] 2009 25 SLR RT I Requirements Engineering hl ¥ a7 ¥ ]
s [SE43] 2009 25 MS SERT ||  Distributed Software N v s ¥ ]
Development
|SE44] 2000 2 Ms SERT | Distributed Software ! | ¥ 98 Y c
Development
|SE45] 2000 2 Ms SERT l Distributed Software rl v 122 Y c
Development
|SE46] 2000 4 Ms SERT I Software Product Line ¥ 89 N ]
|SE47] 2000 3 Ms SERT \ ¥ 23 N C
frran JE— war i SR 4 . = e -

llmuKomputer.Com



SLR in Software Engineering (kitchenham, 2010)

Information and Software Technology 52 (2010) 792-805

Table 1

-— _ - e

Additional software engineering SLRs published from 1st January 2004 to 30th June 2008 (studies above the double lines were published before July 1st 2007, studies below the
double lines were published after June 30th 2007).

Study Review Quality Year Cited Cited Paper type Number Practitioner Review topic
ref. focus total EBSE guidelines primary guidelines
score paper studies | oS TN,
[32] RQ 25 2005 No Yes Conference 8 N ’Cust estimation - impact of clients on »
' estimate accuracy ‘
[33] RQ 2 2005 No No Journal 70 Y I Cost estimation - Guidelines for I
I estimating uncertainty I
36 RT 25 2005 No Yes® Worksho 50 N Cost estimation - data sets used to
P
I evaluate models I
[39] RT 15 2005 No No Workshop 119 N I Evidence produced by empirical l
I software engineers I
[40] RT 2 2005 No Yes Conference 13 N Classifying context in 5E experiments
[41] SERT 25 2005 No No Conference 105 N I Mobile systems development I
[34] RQ 35 2006 Yes Yes Conference 26 Y I Requirements elicitation techniques l
37 SERT 15 2006 MNo No Workshop 57 N Conceptual model of outsourcing
1 |
[42] SERT 1 2006 MNo No Technical report 750 N Software architecture
[35] SERT 15 2007 Yes No Workshop 653 N I Cost estimation challenges I
[38] SERT 15 2007 No No Journal 80 N I Approaches for mining software l
I repositories in the context of I
evolution
[43] SERT 15 2007 MNo No Book chapter (working 4089 N I Requirements Engineering I
conference) l publications l
[44] RT 15 2007 Mo MNo Book chapter (workshop) 133 N I Evidence produced by empirical I
software engineers
[45] SERT 2 2007 Mo Mo Book chapter (working 155 N I Developing open source software - l
conference) l analysis of research l
[11] RT 2.5 2007 Mo Yes Journal 103 N I Empirical software engineering — I
effect size
[18] SERT 25 2007 Mo Yes Conference 138 No I Software design — Object-oriented l
[17] RQ 4 2007 Mo Yes Conference 10 No I Cost estimation-local vs. global I
I estimation models I
[19] RQ 35 2007 Mo Yes Book chapter (conference) 5 N Software development process —
I tailoring and introduction of rational l
I unified process I
[20] RQ 25 2007 Mo Yes Journal 11 N I Reuse - economic benefits I
[21] SERT 1 2007 MNo No Journal 137 N Tool integration — a research agenda
[24] SERT 35 2007 MNo Yes Conference 53 N I Web application development — I
I design for accessibility I
[10] RQ 25 2008 No Yes Journal 103 N I Empirical software engineering - the
value of laboratory experiments I
[15] SERT 25 2008 MNo Yes Conference 28 No I Re-engineering - multi-channel I
‘ access ’
[18] RQ 1.5 2008 No No Book chapter (conference) 21 N \Metril:s - measurement programme

llmuKomputer.Com
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Contents lists available at ScienceDirect

“echnology

hlonate/infsof

ing - A tertiary study

sarl Brereton ®, Mark Turner?,

ie researchers use SLR guidelines.

a systematic literature review (SLR), based on a manual
taken in the period 1st January 2004 to 30th June 2007

1o provide an annotated catalogue of SLRs available to soft-
lers. This study updates our previous study using a broad

garch to find SLRs published in the time period 1st January
iber, quality and source of these SLRs with SLRs found in the

jal 35 SIRs corresponding to 33 unique studies. OF these
iduate educational curriculum and 12 appeared of possible
lbeing published is increasing. The quality of papers in con-

stage of being used solely by innovators but cannot yet be
ng research methodology. They are addressing a wide range

ften failing to assess primary study quality.
© 2010 Elsevier BV.

All rights reserved.

r
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SLR in Software Engineering (kitchenham, 2010)

Table 5
Distribution of SLRs over the SE sections of the University curriculum guidelines.
Section Number of Number of January 1st 2004 to June 30th January 1st 2004 to June July 1st 2007 to Total Total
sub-sections sub-topics 2007 manual search [12] 30th 2007 additional June 30th SLRs sub-topics
papers (broad search)
SLRs Num subs  SLRs Num subs SLRs Num subs
addressed addressed addressed
Software modeling and analysis 7 41 [34] 1 [22,25] 2 3 3
Software design 7 37 [56] 0 [42] 0 [23,24] 0 4 0?
Software validation and verification 40 5 [61,65,66]°° 5 [31] 0 5 5
Software evolution 2 13
Software process 2 14 [37] 1 [19] 1 2 2
Software quality 5 28 [57] 1 - 1 1
Software management 5 32 [58-60,62-64] 1 [32,33] 1 [17,18,48] 2 11 2
Computing essentials 4 41 [67] 1 1
Mathematical and engineering 3 22 [22,48] 2 2
fundamentals
System and application specialties 42 [41] 1 [15] 1 2 1
Total 233 12 8 6 4 114 8 29 17

? The papers addressed a general topic, not a specific technique.
" This paper addressed four sub-topics of the subsection testing.
© This paper addressed testing methods and inspection methods.
d Paper [48] addressed two topics.

limuKomputer 80 Brain YIRS



SLR in Software Eng

e RQ1. What is the value of
SLR for SE? Why did (or di

not) SE researchers do
SLRs?

* RQ2. What SE topics have
been addressed by what
types of SLRs? What has
the influence of SLRs been
in SE research?

* RQ3. How did SE
researchers perform SLRs
(in terms of, for example,
rigour and effort)?

81
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Ineering (znang, 2013

Information and Software Technology 55 (2013) 1341-1354

Information and Software Technology

journal homepage: www.elsevier.com/locate/infsof

Contents lists available at SciVerse ScienceDirect

Systematic reviews in software engineering: An empirical investigation

He Zhang **, Muhammad Ali Babar"

3 University of New South Wales, Australia
" IT University of Copenhagen, Denmark

ARTICLE INFO

Article history:
Available online 4 October 2012

Keywords:

Systematic (literature) reviews
Evidence-based software engineering
Research methodology

Methodology adoption
Mixed-methods research

Tertiary study

Background: Systematic Literature Reviews (SLRs) have gained significant popularity among Software
Engineering (SE) researchers since 2004. Several researchers have also been working on improving the
scientific and methodological infrastructure to support SLRs in SE. We argue that there is also an apparent
and essential need for evidence-based body of knowledge about different aspects of the adoption of SLRs
in SE.

Objective: The main objective of this research is to empirically investigate the adoption, value, and use of
SLRs in SE research from various perspectives.

Methed: We used mixed-methods approach (systematically integrating tertiary literature review, semi-
structured interviews and questionnaire-based survey) as it is based on a combination of complementary
research methods which are expected to compensate each others’ limitations.

Results: Alarge majority of the participants are convinced of the value of using a rigourous and system-
atic methodology for literature reviews in SE research. However, there are concerns about the required
time and resources for SLRs. One of the most important motivators for performing SLRs is new findings
and inception of innovative ideas for further research. The reported SLRs are more influential compared to
the traditional literature reviews in terms of number of citations. One of the main challenges of conduct-
ing SIRs is drawing a halance hetween methodalogical rigonr and reauired effort




SLR in Software Engineering (znang, 2013)

Table 4
Owerview of SLR studies and publications in software engineering research by topic and year.
Rank Review topics 2004 2005 2006 2007 2008 2009 2010 Sum
1 Global development Q00 007 2 $ILL00007 13/16
1 Cost estimation L *O07 * L 2 2 Sty ov 13/14
3 Requirement engineering O O 0 S SO0'TT >y 12/13
4 Empirical methods *O7 * *47 *7 *7 11/11
5 Agile development * *00 *O00TT 10/10
6 Inspection and testing * * v ** *400 *e a9/11
6 Software product lines O *O0000 » 99
8 Software process improvement *0 *e o *0 8/8
9 Software architecture v v *7 *0 5/6
10 Software process modelling v O o v 45
10 Open source development il *50 45
10 Software measurement O * » 4[4
10 Program analysis *4 & 44
14 Model-based development 0 »* Ov 3/4
14 Tertiary study * *07 3/4
14 Software maintenance » v 0 3/3
14 Software tools *7 * 3/3
14 Software security * L 3/3
14 Web engineering O 4 Y 3/3
14 Software outsourcing *00 3/3
14 Human-aspects (e.g., motivations) *» *4 3/3
22 Software design Iy ¢ 2[2
22 Unified modelling language v * 2/2
22 Software evolution * & 2[2
22 Aspect-oriented programming O L 2/2
22 Business process & * 2/2
22 SE research in general * * 2[2
Other topics O » * * *e 6/6
Total (new/all SLR reports) 33 9/9 9/9 18/19 25/26 4450 40/44 148/160
# journal paper or book chapter, ¢ full conference paper, ¥ workshop or short paper.
* Updatefextension of previous SLR report.
82 - -
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Research Synthesis in Software Engineering (cruzes, 2011)

Table 6
Main topic areas in SE systematic reviews.

Information and Software Technology 53 (2011) 440-455

Contents lists available at ScienceDirect

oftware Technology

.elsevier.com/locate/infsof

Main topic area

Studies

Agile software development
Aspect-oriented programming
Distributed software development
Domain analysis

Estimation models
Experimental methods in SE
Global software engineering
Knowledge management in SE
Motivation in SE

Product lines software development
Requirements engineering
Reuse

Software design

Computer games

Software maintainability
Software measurement
Software process

Technology acceptance model
Testing

Theory use in SE

Web development

S5, S12

S45

S15, 519, 547

S22

S16, S21, S35, 543
S6, S17, 518, S38, S44
S31

S3

S2, 528

S20, S25, S33

S4, S14, 526, 529, S32, 548
S36

S8, 523, §30, S39, 542
S49

S34

S9, 540

S27, S41

S46

51,57

S10, S11

S13, 524, S37

limuKomputer

(o]o]

ng: A tertiary study

ntrasting evidence from multiple studies is necessary to build knowledge and
e empirical support for a phenomenon. Therefore, research synthesis is at the
srprise in the software engineering discipline.

this article is to contribute to a better understanding of the challenges in syn-
ring research and their implications for the progress of research and practice.
f journal articles and full proceedings papers from the inception of evidence-
r was performed to assess the types and methods of research synthesis in sys-
e engineering.

f the 49 reviews included in the study did not contain any synthesis. Of the
ynthesis, two thirds performed a narrative or a thematic synthesis. Only a
nonstrated a robust, academic approach to research synthesis.

that, despite the focus on systematic reviews, there is limited attention paid to
vare engineering. This trend needs to change and a repertoire of synthesis
tegral part of systematic reviews to increase their significance and utility for

® 2011 Elsevier B.V. All rights reserved.

BIEINvATICS



|. Citation & Topics in Software Engmeermg Garousi, 2016)

1970's

sz LOGrAM

an ySlScontml =

= = esignlanguage . aementaton
m'mm d at a “development u;;Erogrgmmlng

7! ortran~

1980's

E"m """
tistnbutcd envvmmmlm’mm -

n - management PrOFANITNG 5 s tml:

2 mdatabagsglanguage" e

mapproachdIStflbutEd rOgram

—=computerdeyelopment Fsrate== © "= meneraton
""desagndatamns modmprogrammlng

control

199%0°'s

mm R\ﬂx ual e
aton EWOL . uggran%mg sveciuhms

dlstnbutediﬁ‘;.?"’"gﬁc"% program:..

s

nm—-—ﬂ;ﬂapproach~engmeenngohjectﬂnented"-'m

“=analysis development se=pecsortesting
"m:;idESlgn @Mmoda‘:gq%fr&%fsww&"

.....

S e ENVITONMEN languiage re me foo
M

2000°s

ADONE0 sasmefoemal l.'mguagcmnhlc —— Sy ks
appllcam"mdlstnmedmethod models “‘"’mrwme i

modeling 2% e N
analysjsx e ffamewg,u%g ement ek eh

algorithméz= s Fequirementst::
s deveomgntww tExting

architecture eflng~""’3’ a'"‘°”‘s ud

approach esngn—model = e

omsaet ymaly Cd t . steain - e network 2 gissted

2010's

dﬁ: et ‘“""8""'

Sopel distributea s Tt g m-"-"?“
arch»tectue L. modeling
applications.. 0! deS|gn Amewor netwo archtestuu

-algorithm developmentmOdelkIrese i
-=analysisengneefin ﬂiﬁ%.fwsmteugwm

..... “anagement opogan seivice e~
caseanp oachdetemwmemodwewmwestln
»-p(:Ede ata m‘c mlummm ot g

Fig. 10 - Focus areas of SE papers in each decade.
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10 Most Probable Terms in the Toplcs

COMPUTER SCIENCE REVIEW 19 (2016) 56-77

Table 10 — Ten most probable terms in the topics with the highest number of papers.

Given Requirements Database Software effort Design patterns Incoherent
topic engineering (n = 3096) (n = 2601) estimation (n = 2601) (n=21732) topic
name (n = 2155)

1 “requirements” “database” “software” “design” “using”

2 “engineering” “data” “estimation” “patterns” “analysis”

3 “elicitation” “processing” “effort” “implementation” “time"

4 “nonfunctional” “databases” “rost” “architectural” “model”

5 “role” “xml” “measurement” “pattern” “real”

6 “tracing” “relational” “models” “matching” “behavior”

7 “goals” “query” “functional” “style” “functions”

8 “managing” “objects” “function” “decisions” “world”

9 “legal” “efficient” “size” “principles” “structure”

10 “goal-oriented” “spatial” “point” “rationale” “paper”
Given Model checking Test generation Source code (nh = 988} Automated testing Systematic
topic (n = 686) (=923) (n = 785) Ieviews
name (n =653)

1 “model” “test” “code” “testing” “software”

2 “checking” “generation” “source” “automated” “systematic”

3 “transformation” “automatic” “open” “model based” “review”

4 “driven” “coverage” “projects” “regression” “challenges”

5 “transformations” “automated” “changes” “mutation” “survey”

6 “probabilistic” “selection” “usage” “random” “future”

7 “Markov” “generating” “documentation” “strategies” “issues”

8 “bounded” “cases” “API" “curr “mapping”

9 “graph” “suite” “detecting” “conformance” “results”

10 “properties” “tests” “clones” “techniques” “approaches”
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2. Cari SLR dari Topik Penelitian yang Dipilih

 Setelah kita paham beberapa topik penelitian di
bidang software engineering dari Tertiery Study
(SLR dari SLR)

e Langkah berikutnya, kita kumpulkan seluruh SLR
dengan keyword topik seperti di paper Tertiery
Study (SLR dari SLR)

* Lanjutkan dengan mengejar seluruh SLR dari topik
vang kita akan angkat pada penelitian kita
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Are You Sure This is a Topic?

1276

IEEE TRANSACTIONS ON SOFTWARE ENGINEERING. VOL. 38, NO. & NOVEMEBER/DECEMBER 2012

A Systematic Literature Review on

Fault Prediction Performanc

in Software Engineering (
|

Tracy Hall, Sarah Beecham, David Bowes, David Gray, and Slevl

“

Abstract—Background The accurate prediction of where faults are likely to oceur in code can help direct te
improve the quality of software. Objective: We investigate how the context of models, the independent v:
madeling techniques applied influence the perfermance of fault prediction models. Method: We used a sy:
identify 208 fault prediction studies published from January 2000 1o December 2010. We synthesize the

resulls of 36 studies which report sufficient contextual and methodological infermation according to the crit
Rasults: The models that perform well tend 1o be based on simple modeling techniques such as Naive Ba
Combinations of independent variables have been used by models that perform well. Feature selection h
combinations when models are performing particularly well. Conclusion: The methodology used to bulld mo
to predictive performance. Although there are a set of fault prediction studies in which confidence is possibl
that use a reliable methodology and which report their context, methodology, and perdormance comprahe

Index Terms—Systematic literature review, software fault prediction

+

1 INTRODUCTION

THIS Systematic Literature Review (SLR) aims to identify
and analyze the models used to predict faults in source
code in 208 studies published between January 2000 and
December 2010. Our analysis investigates how model
performance is affected by the context in which the model
was developed, the independent variables used in the
model, and the technique on which the model was built.
Owr results enable researchers to develop prediction models
based on best knowledge and practice across many
previous studies. Our results also help practitioners to
make effective decisions on prediction models most suited
[w L B N N B _ N B N N N N N N |
Fault” prediction modeling is an important area of ‘
research and the subject of many previous studies. These
studies typically produce fault prediction models which ’

making better use of resources
models published are complex
date comprehensive picture o
prediction exists. Two previou
been performed in [1] and [2]
these reviews in the following

o Timeframes. Our review
because it includes stu
2010. Fenton and Neil ¢
software fault predictio
Catal and Diri's [2] rev
between 1990 and 2007.

e  Systematic approach. W
Charters [3] original ana

t
fault-prone code, thereby improving software quality and oo

conducting systematic reviews. Catal and Diri did
report on how they sourced their studies, stating
that they adapted Jergensen and Shepperd’s [4]

1. Introduction

Global Software Engineering (GSE) has become a growing area
of research, apart from being an expanding trend in the Informa- |
tion Technology (IT) industry [3]. GSE requires software tools |
Thiafagement TO0Ts devalopiment TooTs e . TT6 s ahPorT TR 3petial
characteristics that this environment has, and which have princi-
pally come about as a result of the distance factor (temporal, geo-
graphic and socio-cultural distance) [4].

Modern software development, such as globally dispersed
teams, creates specific challenges and risks (in spite of the benefits
that can be obtained) for the software industry, which need to be
considered [5]. In fact, developing software systems through col-
laboration with other partners and in different geographical loca-
tions is a great challenge for organizations [6,7].

Software tools for GSE should therefore help to alleviate prob-
lems such as: (a) Geographic Dispersion, which sometimes causes
a loss of synchronous communication or team interactions, since
the sites are in different time zones; (b) Control and Coordination
Breakdown, owing to the difficulties created by a distributed envi-
ronment; (c) Loss of Communication; this is the case in this type of
environment, if we consider that the richest communication med-
ium is face-to-face communication; (d) Loss of Team Spirit and trust
among team members [8] and (e) Cultural Differences which occur
when people from different cultures work together in a global
environment [9].
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I Software Effort = Software Cost?

1. Introduction

Software development effort estimation (SDEE) is the process of
predicting the effort required to develop a software system. Gener-
ally speaking, SDEE can be considered as a sub-domain of software
effort estimation, which includes the predictions of not only software

~developmenteffort butalsosoftware maintenance effort. Thetermi-.
nology software cost estimation is often used interchangeably with }
software effort estimation in research community, though effort just |
forms the major part of software cost. Estimating development effort J
acclratelyTin thé éatly Stage of software [ife Cyclé playsacrucial tole ~
in effective project management. Since 1980s, many estimation
methods have been proposed in SDEE domain. Jergensen and Shep-
perd [1] conducted a review which identifies up to 11 estimation
methods used for SDEE. Among them, regression-based method is
found to dominate, and the use of expert judgment and analogy
method is increasing. In recent years, machine learning (ML) based
method has been receiving increasing attention in SDEE research.
Some researchers [2-4] even view ML based method as one of the
three major categories of estimation methods (the other two are ex-
pert judgment and algorithmic model). Boehm and Sullivan [5] con-
sidered the learning-oriented technique as one of the six categories
of software effort estimation techniques. Zhang and Tsai [6] summa-

rized the annlications of various ML _techniaues in SDEE domain.
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Global Software Engineering
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Software Architecture
Service Oriented Architecture
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Software Defect Prediction
Software Design
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Software Outsourcing

Software Process Improvement

Software Product Line

Software Testing
Systematic Literature Review

Metode dan teknik pengembangan dan pelayanan software dengan environment dan
sumber daya tersebar di berbagai negara

Metode dan teknik pengumpulan kebutuhan dalam proses pengembangan software
Software yang berkarakter autonomous dan bisa memperbaiki diri sendiri

Metode dan teknik pengembangan arsitektur software untuk mengurangi
kompleksitas: arsitektur model-view-controller, enterprise architecture, etc

Metode dan teknik pengembangan dan pelayanan software sebagai sebuah service
(software as a services (SaaS) serta proses deliverynya ke pengguna

Metode dan teknik konstuksi software, termasuk: programming paradigm, code
programming, refactoring, clone detection, code convention, etc

Estimasi effort atau cost (berapa orang dan bulan) dari pengembangan software,
termasuk: function points, use case points, atau dengan metode machine learning

Prediksi bug software dengan menggunakan pendekatan machine learning

Metode dan teknik perancangan software, termasuk: design pattern, modelling
language, forward and reverse engineering, model driven development, etc

Metode dan teknik perawatan software setelah software dikembangkan

Metode dan teknik outsourcing dan offshoring pengembangan serta pelayanan
software, termasuk: strategi dan parameter dalam pemilihan vendor, etc

Perbaikan proses, siklus, metodologi, dan pengukuran maturity model dari proses
pengembangan software

Metode dan teknik pengembangan dan pengklasifikasian software produk yang
memiliki kesamaan karakter dan tujuannya

Metode dan teknik pengujian software untuk berbagai jenis pengujian dan platform

Penelitian survey yang mémbahas satu topik penelitian bidang software engineering



I Kiat Memilih Topik Penelitian

* Pilih topik bukan karena pekerjaan kita sekarang, tapi karena topiknya
menarik (ada passion) dan secara penelitian dapat kita lakukan (tidak
mission impossible)

* Usahakan cari penelitian_a/anﬁ membuat kita bisa konsentrasi Eenuh ke
method improvement, tidak harus pontang-panting menjelaskan tentang
obyek organisasi, mencari dataset, dsb

 Pilih topik yang dataset sudah tersedia secara public, jadi tidak perlu kita
repot mencari dataset untuk eksperimen kita

* Pilih topik yang mudah secara pengukuran penelitian dan bila
memungkinkan pengukuran cukup dengan komputer

* Penelitian requirement engineering, termasuk yang rumit pengukuran
penelitiannya, melibatkan manusia dan organisasi sebagai obyek

 Pilih topik sesuai kapasitas dan kapabilitas

* Kita tidak mungkin penelitian tentang software process improvement apabila tidak
tersedia organisasi sebagai testbed yang menerapkan metodologi yang kita
kembangkan

* Pilih topik yang memunﬁkinkan kita lakukan dengan laptop kita yang kita
miliki sekarang, kecuali kita mendapatkan grant research besar yang
memungkinkan pembelian infrastruktur penelitian

* Penelitian %Ipbal software erzfineering, software outsourcing, product line, relative
agak perlu biaya lebih besar dan kompleks
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