


 

 

 

        Vol. 12 No. 1 Maret 2024 
 

p-ISSN: 2303-3304 

e-ISSN: 2620-3553 

Unravelling How AI Is Applied In 

 All Aspects of Life 



 

 

  
        Vol. 12 No. 1 Maret 2024 

 

 

 

Web-Based E-Log Book Application for Enhancing the Quality of Student Projects 

Devanda Radya Ananta, Defri Kurniawan  ............................................................................................................ 1 - 10 

 

The Enhancing User Experience for Mother and Children Services at Sungai Duren Health Center in Muara Enim, Indonesia 

Rasmila Rasmila, Muhammad Fharid Akbar  ...................................................................................................... .  11 - 22 

 

Improving Network Performance of Headquarters and Branches Using Software-Defined Network WAN (SD-

WAN) 

 Muchlisin Muchlisin, Boy Yuliadi ....................................................................................................................... . 23 - 34 

 

Voice Command-Based IoT on Smart Home Using NodeMCU ESP8266 Microcontroller 

 Muhammad Ariel Shakaramiro, Aris Gunaryati, Ben Rahman .......................................................................... . 35 - 46 

 

Exemplary Teacher Selection Using a VIKOR-Based Decision Support System 

Dwipa Handayani, Dani Yusuf, Gabriella Putri Larasati, Ozzi Ardhiyanto ........................................................ 47 - 58 

 

Security Analysis of Learning Management System Using Penetration Testing with ISSAF Framework 

Rusydi Umar, Imam Riadi, Sonny Abriantoro Wicaksono ................................................................................... 59 - 68 

 

Integration of Fuzzy AHP and TOPSIS In Decision Support System for Lecturer Academic Promotion 

Rakhmi Khalida, khairunnisa Fadhilla Ramdhania ............................................................................................ 69 - 78 

 

Learning Tools for Artificial Intelligence Implementation 

Herlawati Herlawati ............................................................................................................................................ 79 - 88 

 

State Transition Method Analysis for Testing the Interactive Multimedia Applications 

Santi Purwanti, Khansa Mufidah Fillah, Jaja jaja, Nita Delima ......................................................................... 89 - 96 

 

Developing a Web-Based Application for Palm Seedling Eligibility Using C5.0 Algorithm and CART Algorithm 

Muhammad Afif Pratama Ginting, Sriani Srian .................................................................................................. 97 - 108 

 

Enhancing IT Employee Placement Using SMARTER with Centroid Rank Order Weighting for Candidate 

Suitability 

Ben Rahman, Saskia Adinda, Adelia Putri Handayani  ....................................................................................... 109 - 118 

 

 
 

 

 

p-ISSN: 2303-3304 

e-ISSN: 2620-3553 

Unravelling How AI Is Applied In 

 All Aspects of Life 



 

 

          Vol. 12 No. 1 Maret 2024 
 

 

 

 

Real Time Mask Detection Using Viola Jones Method 

Safrida Ika Guslianto, Khairunnas Khairunnas, Tachiyya Nailal Khusna, Miftahul Jannah  ............................. 119 - 126 

 

Smart Home System for Controlling Household Appliances Utilizing Photovoltaic Technology 

Mohammad Khoiruddin, Endang Retnoningsih, Syahbaniar Rofiah ................................................................... 127 - 138 

 

Policy of Academic Revitalization through Information Technology for Quality Management Enhancement in 

Private Higher Education Institutions in Indonesia 

Anuar Sanusi, Firmansyah Firmansyah, Muhammad Said Hasibuan, Nurfiana Nurfiana, Novi Herawadi S .... 139 - 148 

 

Sales Information System Utilizing 13.56 MHz RFID Member Cards for Enhanced Efficiency in Cooperative 

Stores 

 Dani Yusuf, Denis Ahmad ................................................................................................................................... 149 - 160 

 

Determining Sales Patterns of Beauty Products Using the Apriori Algorithm in Data Mining 

Windi Maharani, Raissa Amanda Putri ............................................................................................................... 161–172 

 

Implementation of Digital Forensics Photorec in Recovering Lost Files on External Storage 

Rahmat Novrianda Dasmen, Asti Triwulanda, Rasmila Rasmila, Dedi Kurniawan, Julia Julia ......................... 173-178 

 

Event Management System for Faculty of Mathematics and Natural Sciences Organizers 

Agung Prajuhana Putra, Lita Karlitasari ............................................................................................................ 179-188 

 

Determining Sales Patterns Using the Apriori Algorithm: A Case Study of Unlocked Cafe's Website 

Applications 

Rafika Sari, Nur Helmy, Allan Desi Alexander.................................................................................................... 189-200 

 

Expert System for Chiller Machine Damage Detection Using Forward Chaining Algorithm 

Achmad Noeman , Atsal Adriansyah, Abrar Hiswara, Dian Hartanti, Prio Kustanto, Hafizah   ........................ 201-208 
 

Sentiment Analysis of Application Reviews using the K-Nearest Neighbors (KNN) Algorithm 

Damar Wijati, Prima Dina Atika, Siti Setiawati, Rasim   .................................................................................... 209-218 
 

p-ISSN: 2303-3304 

e-ISSN: 2620-3553 

Unravelling how AI is applied in 

 all aspects of life 



 

 

p-ISSN: 2303-3304   
e-ISSN: 2620-3553 
Vol. 12 No. 1  
Maret 2024 

 
 

 

 

 

 
 
 

 
 
 
 
 
 
 
 
PIKSEL status is accredited by the 

Directorate General of Research 

Strengthening and Development No. 

225/E/KPT/2022 with Indonesian 

Scientific Index (SINTA) journal-level 

of S3, starting from Volume 10 (1) 

2022 to Volume 14 (2) 2026. 

 

 
First publish in 2013.  
Available online since 2018. 
 
Sinta 5 SK No.28/E/KPT/2019 

 
Sinta 3 SK No.225/E/KPT/2022 

From Editor-in-Chief 
 
 

 
.  

Best wishes to all the 
members of Editorial Board, 
Reviewers Panel, Authors and 
Readers of PIKSEL for a very 
happy, and stay healthy. 
 

To meet the demands in the implementation of AI in 
various aspects of life, most research provides examples of 
how AI and other computer science methods are 
implemented in various fields, ranging from education, 
computer security, business, to information technology 
infrastructure. 

Undoubtedly, Artificial Intelligence (AI) has 
permeated every facet of life. Every scientific field has 
acquired AI as part of its scientific aspect. The role of 
computer science becomes increasingly important in 
enhancing the performance of AI models implemented in 
these fields. Therefore, this edition of PIKSEL focuses on 
implementations in areas such as computer science, 
embedded systems, and logic, which are the focus of this 
journal. 

To meet the demands in the implementation of AI in 
various aspects of life, most research provides examples of 
how AI and other computer science methods are 
implemented in various fields, ranging from education, 
computer security, business, to information technology 
infrastructure. 

 

  

 
Rahmadya, Ph.D. 

Editor-in-Chief 

 

 
Publisher: LPPM Universitas Islam 45 
Office: 
Fakultas Teknik Universitas Islam 45 
Jl. Cut Meutia No. 83 Margahayu Kecamatan Bekasi Timur 
Kota Bekasi Jawa Barat Indonesia 17113  
Telp. (021) 8802015 
e-mail: piksel@unsimabekasi.ac.id  
website: http://jurnal.unismabekasi.ac.id/index.php/piksel  

 

mailto:piksel@unsimabekasi.ac.id
http://jurnal.unismabekasi.ac.id/index.php/piksel


 

 

 
p-ISSN: 2303-3304   
e-ISSN: 2620-3553 
Vol. 12 No. 1  
Maret 2024 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

PIKSEL status is accredited by the Directorate General of Research Strengthening and Development 

No. 225/E/KPT/2022 with Indonesian Scientific Index (SINTA) journal-level of S3, starting from 

Volume 10 (1) 2022 to Volume 14 (2) 2026. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

EDITOR IN CHIEF 
Rahmadya Trias Handayanto, S.T., M.Kom., Ph.D  
(Scopus ID: 55014574400, Universitas Islam 45) 
 
DEPUTY EDITOR IN CHIEF 
Inna Ekawati, S.T., MMSI  
(Scopus ID: 57221501629,Universitas Islam 45) 
 
BOARD OF EDITORS 
Maimunah, S.Si., M.Kom 
(Scopus ID: 57215528459, Universitas Muhammadiyah 
Magelang) 
Deshinta Arrova Dewi 
(Scopus ID:  55012068200, INTI International University, 
Malaysia) 
Retno Nugroho Whidhiasih, S.Kom., M.Kom  
(Scopus ID: 55613478500, Universitas Islam 45) 
Endang Retnoningsih, S.Kom., M.Kom 
(Scopus ID: 57215526966, Institut Bisnis Muhammadiyah 
Bekasi) 
Fata Nidaul Khasanah, S.Kom., M.Eng 
(Scopus ID: 57189353040, Universitas Bhayangkara 
Jakarta Raya) 
Yopi Handrianto, S.Kom., M.Kom 
(Scopus ID: 57215294416, Universitas Bina Sarana 
Informatika) 
Dr. Richard, S.Kom., M.M. 
(Scopus ID: 56638189100, Universitas Bina Nusantara) 
Dr. Ben Rahman, B.Sc., S.Kom., M.MSI.  
(Scopus ID: 57215525641, Universitas Nasional) 
 
TECHNICAL EDITOR 
Irwan Sukandar 
Muryanti  
Sumarlin 
Deni Herdiana 
Puput Putrianika 

Editor Board Journal PIKSEL 
 

https://www.scopus.com/authid/detail.uri?authorId=55014574400
https://www.scopus.com/authid/detail.uri?authorId=57221501629
https://www.scopus.com/authid/detail.uri?origin=AuthorProfile&authorId=57215528459&zone=
https://www.scopus.com/authid/detail.uri?origin=AuthorProfile&authorId=55613478500&zone=
https://www.scopus.com/authid/detail.uri?origin=AuthorProfile&authorId=57215526966&zone=
https://www.scopus.com/authid/detail.uri?authorId=57189353040&amp;eid=2-s2.0-84969592264
https://www.scopus.com/authid/detail.uri?authorId=57215294416&amp;eid=2-s2.0-85070823134
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=56638189100&zone=
https://www.scopus.com/authid/detail.uri?authorId=57215525641&amp;eid=2-s2.0-85081068636


 

 

 
p-ISSN: 2303-3304   
e-ISSN: 2620-3553 
Vol. 12 No. 1 
Maret 2024 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

PIKSEL status is accredited by the 

Directorate General of Research 

Strengthening and Development No. 

225/E/KPT/2022 with Indonesian 

Scientific Index (SINTA) journal-level of 

S3, starting from Volume 10 (1) 2022 to 

Volume 14 (2) 2026. 

 
 

REVIEWERS  
 
Dini Oktarina Dwi Handayani. 
(Scopus ID:  49663073000, International Islamic University, 
Malaysia) 
Augustinus Bayu Primawan, D.Tech.Sc. 
(Scopus ID:  57204114771, Universitas Sanata Dharma, 
Yogyakarta, Indonesia) 
Petrus Sutyasadi, S.T., M.Eng., D.Eng. 
(Scopus ID:  36968351900,, Politeknik Mekatronika Sanata 
Dharma, Yogyakarta, Indonesia) 
Cahyono Sigit Pramudyo, S.T., M.T., D.Eng. 
(Scopus ID:  57195353262, Universitas Islam Negeri Sunan 
Kalijaga, Yogyakarta, Indonesia) 
Taqwa Hariguna, S.Kom., M.Kom., Ph.D. 
(Scopus ID: 57193771775, Universitas AMIKOM 
Purwokerto, Purwokerto, Indonesia) 
Henriyadi, S.Si., M.Sc. 
(Litbang Departemen Pertanian, Jakarta, Indonesia) 
Dr. Herlawati, S.Si., M.M.,M.Kom 
(Scopus ID: 55613443500, Universitas Bhayangkara 
Jakarta Raya) 
Eni Heni Hermaliani, S.Kom., M.M., M.Kom 
(Scopus ID: 57200210484, Universitas Bina Sarana 
Informatika)  
Malikus Sumadyo., S.Si., M.T. 
(Scopus ID: 57193833463, Universitas Islam 45) 
Dadan Irwan, S.T., M.Kom.  
(Scopus ID: 55613449700, Universitas Islam 45) 
Haryono, S.Kom., M.M.S.I.  
(Scopus ID: 55015952700,  Universitas Islam 45) 
Seta Samsiana, S.T., M.T.  
(Scopus ID: 56532498500, Universitas Islam 45) 
Hendra Supendar, S.Kom., M.Kom 
(Scopus ID: 57210461454, Universitas Bina Sarana 
Informatika, Indonesia) 
Aji Akbar Firdaus, S.T., M.T 
(Scopus ID:  56596623100, Universitas Airlangga, 
Surabaya, Indonesia) 

ttps://www.scopus.com/authid/detail.uri?authorId=57204114771&amp;eid=2-s2.0-85054507609
ttps://www.scopus.com/authid/detail.uri?authorId=36968351900
https://www.scopus.com/authid/detail.uri?authorId=57195353262
https://www.scopus.com/authid/detail.uri?authorId=57193771775
https://www.scopus.com/authid/detail.uri?origin=AuthorProfile&authorId=55613443500&zone=
https://www.scopus.com/authid/detail.uri?authorId=57200210484&amp;eid=2-s2.0-85040254716
https://www.scopus.com/authid/detail.uri?authorId=57193833463
https://www.scopus.com/authid/detail.uri?origin=AuthorProfile&authorId=55613449700&zone=
https://www.scopus.com/authid/detail.uri?origin=AuthorProfile&authorId=55015952700&zone=
https://www.scopus.com/authid/detail.uri?origin=AuthorProfile&authorId=56532498500&zone=
https://www.scopus.com/authid/detail.uri?authorId=57215288072&amp;eid=2-s2.0-85070823134
https://www.scopus.com/authid/detail.uri?authorId=56596623100


p-ISSN: 2303-3304   
e-ISSN: 2620-3553 
Vol. 12 No. 1  
March 2024 

 

 
 
 

AUTHOR INDEX  
 
Devanda Radya Ananta, Defri Kurniawan. 2024. Web-Based E-Log Book Application for Enhancing the Quality of 

Student Projects. PIKSEL (Penelitian Ilmu Komputer Sistem Embedded and Logic). 12(1): 1 – 10. 

 

Rasmila Rasmila, Muhammad Fharid Akbar. 2024. The Enhancing User Experience for Mother and Children Services 

at Sungai Duren Health Center in Muara Enim, Indonesia. PIKSEL (Penelitian Ilmu Komputer Sistem Embedded and 

Logic). 12(1): 11 – 22. 

 

Muchlisin Muchlisin, Boy Yuliadi. 2024. Improving Network Performance of Headquarters and Branches Using Software-

Defined Network WAN (SD-WAN). PIKSEL (Penelitian Ilmu Komputer Sistem Embedded and Logic). 12(1): 23-34. 

 

Muhammad Ariel Shakaramiro, Aris Gunaryati, Ben Rahman. 2024. Voice Command-Based IoT on Smart Home Using 

NodeMCU ESP8266 Microcontroller. PIKSEL (Penelitian Ilmu Komputer Sistem Embedded and Logic). 12(1): 35-46.   

 

Dwipa Handayani, Dani Yusuf, Gabriella Putri Larasati, Ozzi Ardhiyanto. 2024. Exemplary Teacher Selection Using a 

VIKOR-Based Decision Support System. PIKSEL (Penelitian Ilmu Komputer Sistem Embedded and Logic). 12(1): 47-58. 

 

Rusydi Umar, Imam Riadi, Sonny Abriantoro Wicaksono. 2024. Security Analysis of Learning Management System 

Using Penetration Testing with ISSAF Framework. PIKSEL (Penelitian Ilmu Komputer Sistem Embedded and Logic). 12(1): 

59-68. 

 

Rakhmi Khalida, Khairunnisa Fadhilla Ramdhania. 2024. Integration of Fuzzy AHP and TOPSIS In Decision Support 

System for Lecturer Academic Promotion. PIKSEL (Penelitian Ilmu Komputer Sistem Embedded and Logic). 12(1): 69-78. 

 

Herlawati Herlawati. 2024. Learning Tools for Artificial Intelligence Implementation. PIKSEL (Penelitian Ilmu Komputer 

Sistem Embedded and Logic). 12(1): 79-88. 

 

Santi Purwanti, Khansa Mufidah Fillah, Jaja jaja, Nita Delima. 2024. State Transition Method Analysis for Testing the 

Interactive Multimedia Applications. PIKSEL (Penelitian Ilmu Komputer Sistem Embedded and Logic). 12(1): 89-96. 

 

Muhammad Afif Pratama Ginting, Sriani Sriani. 2024. Developing a Web-Based Application for Palm Seedling Eligibility 

Using C5.0 Algorithm and CART Algorithm. PIKSEL (Penelitian Ilmu Komputer Sistem Embedded and Logic). 12(1): 97-

108. 

 

Ben Rahman, Saskia Adinda, Adelia Putri Handayani 2024. Enhancing IT Employee Placement Using SMARTER with 

Centroid Rank Order Weighting for Candidate Suitability. PIKSEL (Penelitian Ilmu Komputer Sistem Embedded and Logic). 

12(1): 109-118. 

 

Safrida Ika Guslianto, Khairunnas Khairunnas, Tachiyya Nailal Khusna, Miftahul Jannah. 2024. Real Time Mask 

Detection Using Viola Jones Method. PIKSEL (Penelitian Ilmu Komputer Sistem Embedded and Logic). 12(1): 119-126 

 

Mohammad Khoiruddin, Endang Retnoningsih, Syahbaniar Rofiah. 2024. Smart Home System for Controlling 

Household Appliances Utilizing Photovoltaic Technology. PIKSEL (Penelitian Ilmu Komputer Sistem Embedded and Logic). 

12(1): 127-138. 

 

Anuar Sanusi, Firmansyah Firmansyah, Muhammad Said Hasibuan, Nurfiana Nurfiana, Novi Herawadi S. 2024. 

Policy of Academic Revitalization through Information Technology for Quality Management Enhancement in Private Higher 

Education Institutions in Indonesia. PIKSEL (Penelitian Ilmu Komputer Sistem Embedded and Logic). 12(1): 139-148. 

 

Dani Yusuf, Denis Ahmad. 2024. P Sales Information System Utilizing 13.56 MHz RFID Member Cards for Enhanced 

Efficiency in Cooperative Stores. PIKSEL (Penelitian Ilmu Komputer Sistem Embedded and Logic). 12(1): 149-160. 

 

Windi Maharani, Raissa Amanda Putri. 2024. Determining Sales Patterns of Beauty Products Using the Apriori Algorithm 

in Data Mining. PIKSEL (Penelitian Ilmu Komputer Sistem Embedded and Logic). 12(1): 161-172. 

 

Rahmat Novrianda Dasmen, Asti Triwulanda, Rasmila Rasmila, Dedi Kurniawan, Julia Julia. 2024. Implementation 

of Digital Forensics Photorec in Recovering Lost Files on External Storage. PIKSEL (Penelitian Ilmu Komputer Sistem 

Embedded and Logic). 12(1): 173-178. 

 

Agung Prajuhana Putra, Lita Karlitasari. 2024.  Event Management System for Faculty of Mathematics and Natural 

Sciences Organizers. PIKSEL (Penelitian Ilmu Komputer Sistem Embedded and Logic). 12(1): 179-188. 

 

Rafika Sari, Nur Helmy, Allan Desi Alexander. 2024. Determining Sales Patterns Using the Apriori Algorithm: A Case 

Study of Unlocked Cafe's Website Applications. PIKSEL (Penelitian Ilmu Komputer Sistem Embedded and Logic). 12(1): 

189-200. 

 

Achmad Noeman , Atsal Adriansyah, Abrar Hiswara, Dian Hartanti, Prio Kustanto, Hafizah. 2024. Expert System for 

Chiller Machine Damage Detection Using Forward Chaining Algorithm.  PIKSEL (Penelitian Ilmu Komputer Sistem 

Embedded and Logic). 12(1): 201-208. 

 

Damar Wijati, Prima Dina Atika, Siti Setiawati, Rasim. 2024. Sentiment Analysis of Application Reviews using the K-

Nearest Neighbors (KNN) Algorithm. PIKSEL (Penelitian Ilmu Komputer Sistem Embedded and Logic). 12(1): 209-218. 

 

 

 



 



 Penelitian Ilmu Komputer, Sistem Embedded and Logic 

                                      p-ISSN: 2303-3304, e-ISSN: 2620-3553 

Vol. 12 (1): 69 – 78 (March 2024) 

The DOI 10.33558/piksel.v12i1.8305  

 

PIKSEL status is accredited by the Directorate General of Research Strengthening and Development 

No. 225/E/KPT/2022 with Indonesian Scientific Index (SINTA) journal-level of S3, starting from 

Volume 10 (1) 2022 to Volume 14 (2) 2026.  

69 

 

Integration of Fuzzy AHP and TOPSIS In Decision 
Support System for Lecturer Academic Promotion  

 
Rakhmi Khalida 1, Khairunnisa Fadhilla Ramdhania 1 * 

 
* Corespondence Author:   e-mail : khairunnisa.fadhilla@dsn.ubharajaya.ac.id 

 
 

 
1 Informatics; Universitas Bhayangkara Jakarta Raya;  
Jl. Raya Perjuangan No. 81 Margamulya, Bekasi Utara,  
Bekasi, Indonesia; telp. (021) 88955882;  
e-mail: rakhmi.khalida@dsn.ubharajaya.ac.id,  
e-mail: khairunnisa.fadhilla@dsn.ubharajaya.ac.id  

 
Submitted : 10/01/2024 
Revised : 16/01/2024 
Accepted : 04/03/2024 
Published : 30/03/2024 

Abstract 
 

Lecturer academic position or known as functional 
position is a criterion to measure the quality of higher 
education lecturers. Functional positions are also a form 
of performance performance for lecturers to be more 
measurable. Currently, technology is a tool for 
universities to measure lecturer performance and monitor 
applications for lecturer functional position increases to 
avoid the subjective nature that occurs in many cases. 
This research proposes to integrate the Fuzzy AHP and 
TOPSIS methods in providing recommendations to 
universities regarding the order of lecturers who are 
eligible to apply for functional promotion. This method 
assesses the relative importance of each criterion 
(education, teaching, research, community service, and 
support) and alternative (worthy and not worthy). The 
results obtained as many as 8 lecturers were declared 
worthy of promotion recommendations with lecturer 8 and 
lecturer 7 being the first and second order recommended 
for eligibility.  
 
Keywords: lecturer academic position, functional 
position, Fuzzy AHP, TOPSIS 
 

 
 

 

1. Introduction 
One measurement of the quality of higher education is seen from the quality of 

human resources (lecturers) and the quality of lecturers can be proven by the level of 
education and the level of academic position of lecturers or often called functional 
positions.  Provisions regarding the functional position of lecturers and credit score are 
regulated in the Regulation of the Minister of Administrative Reform and Bureaucratic 
Reform Number 17 of 2013 concerning: Functional Position of Lecturer and Credit Score 
(lldikti kemendikbud, 2019). Functional position rules are usually intended to show more 
measurable and quality performance, given the competition of lecturers around the world 
. 

A lecturer must have a Master's degree and a minimum functional position of 
expert Assistant with rank or class III-b. The lecturer must then advance to the position 
of Head Lecturer or Professor, by continuing his doctoral studies. The requirements for 
these two positions are a Doctorate and publications in reputable international journals 
(lldikti kemendikbud, 2019) . 

The promotion can be categorized into two classes, namely the promotion of 
academic positions normally (regular) and jumping positions (Setyowati Lilis et al., 2018). 
In general, the process of increasing the academic position of lecturers considers the 
credit score obtained from integrity, ethics, manners and responsibility in education, 
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teaching and community service as well as fulfilling the requirements for publication of 
scientific papers (Afifah, 2018). Currently, technology can help universities to encourage 
lecturers to regularly manage and apply for lecturer academic promotion in order to avoid 
the subjective nature that occurs in many cases of recommendations for lecturer 
academic promotion (Khalida et al., 2019) (Hartini, 2018). 

The lecturer academic position recommendation system can be one of the 
solutions to the problems mentioned so that recommendations for lecturer academic 
promotion can be made objectively, effectively, and efficiently and produce consistent 
decisions. The Multiple Criteria Decision Making (MCDM) method can be applied to the 
recommendation system because the MCDM method functions to determine the best 
choice from a number of options by considering the reference criteria (Sugiartawan & 
Suprihanto, 2021). One type of MCDM is the Fuzzy Analytical Hierarchy Process (Fuzzy 
AHP). This method assesses the relative importance of each criterion. Another MCDM 
method is Technique for Order Preference by Similarity to Ideal Solution (TOPSIS) which 
works based on the concept that the selected alternative is calculated from the shortest 
distance from the positive ideal solution and has the longest distance from the negative 
ideal solution (Sutinah & Nisa, 2018). 

The recommendation process for lecturer academic promotion must have optimal 
results, because of the limited quota for applying for lecturer academic promotion. This 
research proposes the integration of Fuzzy AHP algorithm integrated with TOPSIS to 
determine alternatives that have preferences from each criterion that apply for lecturer 
academic promotion. The purpose of this research is that the order of lecturers who want 
to apply for lecturer academic promotion will be recommended by the system. 
 

2. Research Method 
This research uses expert respondents from one of the public universities in 

Bekasi. The data used is primary data, meaning that the data is collected directly from 
expert sources at the research location. The research method can be found in Figure 1. 

 

 

Source: Research’s Result (2023) 
Figure 1. Research Method 
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Based on the List of Proposed Determination of Credit Score (DUPAK), criteria 
and alternatives can be determined. The criteria referred to in the Fuzzy AHP and 
TOPSIS algorithms are measures that are the basis for assessment. An alternative is 
the result of a final decision or recommendation (Broto & Maharani, 2020) (Rucitra, 
2015). There are five criteria determined, namely education (C1), teaching (C2), 
research (C3), community service (C4) and support (C5) and the alternatives are 
lecturers who are eligible for promotion or not eligible. The percentage of criteria required 
for each level of lecturer academic promotion is different. The percentage of criteria for 
each level is in accordance with PERMENPANRB 17-2013 (lldikti kemendikbud, 2019). 
The percentage of criteria for each level of lecturer academic position is described by a 
hierarchical model that can be seen in Figure 2 and Figure 3. 

 

Source: Research’s Result (2023) 
Figure 2.  Hierarchy Model for Lectors 

 

 

Source: Research’s Result (2023) 
Figure 3. (a) Hierarchy Model for Head Lectors, (b) Hierarchy Model for Professor 

The next step is processing using the Fuzzy AHP method and then calculating 
the consistency of the criteria weights in order to continue the recommendation process. 
The Fuzzy Analytical Hierarchy Process (AHP) (Chang, 1996) calculation process is as 
follows: 

1. Determining pairwise matrix comparisons between criteria with TFN scale 
to create a hierarchical structure. 

2. Calculating the priority fuzzy synthesis value (𝑆𝑖) 
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𝑆𝑖 = ∑ 𝑀𝑖
𝑗
⨂[∑ ∑ 𝑀𝑖

𝑗𝑚
𝑗=1

𝑛
𝑖=1 ]

−1
𝑚
𝑗=1     (1) 

with 

∑ 𝑀𝑖
𝑗𝑚

𝑗=1 = (∑ 𝑙𝑗
𝑚
𝑗=1 , ∑ 𝑚𝑗

𝑚
𝑗=1 , ∑ 𝑢𝑗

𝑚
𝑗=1 )    (2) 

and 

∑ ∑ 𝑀𝑖
𝑗𝑚

𝑗=1
𝑛
𝑖=1 = (∑ ∑ 𝑙𝑖𝑗

𝑚
𝑗=1

𝑛
𝑖=1 , ∑ ∑ 𝑚𝑖𝑗

𝑚
𝑗=1

𝑛
𝑖=1 , ∑ ∑ 𝑢𝑖𝑗

𝑚
𝑗=1

𝑛
𝑖=1 )  (3) 

𝑆_𝑖 𝑥^2  
 
3. Calculating the vector value (V) and the defuzzification ordinate value (d'). 

Two fuzzy triangular numbers 𝑀1 = (𝑙1, 𝑚1, 𝑢1) and 𝑀2 = (𝑙2, 𝑚2, 𝑢2) with 

probability level 𝑀2 ≥ 𝑀1 can be defined as follows: 

 

𝑉(𝑀2 ≥ 𝑀1) = {

1
0

𝑙1− 𝑢2

(𝑚2− 𝑢2)−(𝑚1− 𝑙1)

𝑖𝑓 𝑚2 ≥ 𝑚1

𝑖𝑓  𝑙1 ≥ 𝑢2

𝑓𝑜𝑟 𝑜𝑡ℎ𝑒𝑟 𝑐𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛𝑠
  (4) 

 
 For a convex fuzzy number 𝑀 compared to a number 𝑘 of convex fuzzy 

numbers  𝑀𝑖 can be determinant by: 

𝑉(𝑀 ≥ 𝑀1, 𝑀2, … , 𝑀𝑘 ) = min
𝑖=1,2,…,𝑘

𝑉(𝑀 ≥ 𝑀𝑖).  (5) 

With assume  𝑑′(𝐴𝑖) = min
𝑘=1,2,…,𝑛

𝑘≠𝑖

𝑉(𝑆𝑖 ≥ 𝑆𝑘)    (6) 

4. Perform normalization of Fuzzy weight values. Vector weights are 
defined: 

𝑊′ = (𝑑(𝐴1), 𝑑(𝐴2), … , 𝑑(𝐴𝑛))𝑇 
 
After all criteria weights are met, the role of alternatives is carried out. The 

following steps are used to perform ranking and use the TOPSIS method: 

1. Creating a decision matrix 

𝑋 =

     𝑐1     𝑐2  ⋯   𝑐𝑛

𝑎1

𝑎2

⋮
𝑎𝑚

[

𝑥11 𝑥12
⋯ 𝑥1𝑛

𝑥21 𝑥21 ⋯ 𝑥2𝑛

⋮
𝑥𝑚1

⋮
𝑥𝑚2

⋱ ⋮
⋯ 𝑥𝑚𝑛

]
    (7) 

Wiith 𝑎𝑖 are alternatives 𝑖 = 1,2, … , 𝑚 and 𝑐𝑗 are attributes 𝑗 = 1,2, … , 𝑚.  

2. Perform normalization on the decision matrix  (𝑅). The entries of the 
normalized decision matrix are obtained from 

𝑟𝑖𝑗 = 𝑥𝑖𝑗 (∑ 𝑥𝑖𝑗

𝑚

𝑖=1

)

−1

 

3. Calculating the weights on the normalized decision matrix. The weighted 
normalization matrix (Y) is a matrix which is the result of the calculation 
of the matrix r multiplied by the weight value of the criteria 𝑤𝑗. The weight 

value used is the weight value that refers to the criteria. The weighted 
normalized decision matrix is formed from the equation. 

𝑦𝑖𝑗 = 𝑟𝑖𝑗𝑤𝑗     (8) 
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4. Calculating the value of positive ideal solutions and negative ideal 
solutions. 

𝐴+ = (𝑦1
+, 𝑦2

+, … , 𝑦𝑗
+)    (8) 

𝐴− = (𝑦1
−, 𝑦2

−, … , 𝑦𝑗
−)    (9) 

with 

𝑦𝑗
+ = {

max
𝑗=1,2,…,𝑛

𝑦𝑖𝑗

min
𝑗=1,2,…,𝑛

𝑦𝑖𝑗
   

, if j of profit atribute in the positive ideal solution
 , if j of cost atribute in the positive ideal solution

 

𝑦𝑗
− = {

max
𝑗=1,2,…,𝑛

𝑦𝑖𝑗

min
𝑗=1,2,…,𝑛

𝑦𝑖𝑗
   

, if j of cost atribute in the negative ideal solution
, if  j of profit atribute in the negative ideal solution

 

 
5. Calculating the distance between positive ideal solution values and 

negative ideal solutions. 

𝐷𝑖
+ = ∑ (𝑦

𝑗
+ − 𝑦

𝑖𝑗
)

2
𝑚
𝑗=𝑖     (10) 

𝐷𝑖
− = ∑ (𝑦

𝑗
− − 𝑦

𝑖𝑗
)

2
𝑚
𝑗=𝑖     (11) 

6. Calculating the preference value 

 

𝑉𝑖 =
𝐷𝑖

−

𝐷𝑖
−+𝐷𝑖

+     (12) 

with 𝑖 = 1,2, … , 𝑚 
 

3. Result and Analysis 
This recommendation system works with each criterion that has been determined 

by its weight by Fuzzy AHP then continued with ranking using TOPSIS. The number of 
samples is the result of the Slovin sampling method with an error tolerance of 0.25 and 
from a total population of 35 lecturers. Ten of these lecturers submitted proposals for 
academic promotion to the level of lecturer and head lecturer can be seen in Figure 4. 
The determination of whether or not an alternative is feasible is determined by the need 
for points that refer to the rules of PERMENPAN-RB 17-2013 can be seen in Table 1 
and the calculations are as follows: 

𝑉𝑎𝑙𝑢𝑒 𝑂𝑏𝑡𝑎𝑖𝑛𝑒𝑑

𝐵𝑖𝑔𝑔𝑒𝑠𝑡 𝑉𝑎𝑙𝑢𝑒
≤ 𝑥 <   

𝑉𝑎𝑙𝑢𝑒 𝑂𝑏𝑡𝑎𝑖𝑛𝑒𝑑

𝐵𝑖𝑔𝑔𝑒𝑠𝑡 𝑉𝑎𝑙𝑢𝑒
 

 
Tabel 1. Eligibility Point Range 

Level Range Value 

Expert Assistant IIIB 0.1   ≤ 𝑥 <  0.19 

Lector  IIIC 0.19   ≤ 𝑥 <  0.28 

Lector  IIID 0.28   ≤ 𝑥 <  0.38 

Head Lector   IVA 0.38   ≤ 𝑥 <  0.52 

Head Lector   IVB 0.52   ≤ 𝑥 <  0.67 

Head Lector   IVC 0.67   ≤ 𝑥 <  0.80 

Professor   IVD 0.80   ≤ 𝑥 <  1 

Professor   IVE 1 ≤ 𝑥   
Source: Research’s Result (2023) 
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Source: Research’s Result (2023) 
Figure 4. Menu Features for Lecturers who Apply for Academic Promotion 

 
3.1.  Matriks Perbandingan Berpasangan dan Nilai Kriteria Dosen 
 Determining each importance intensity of each criterion to avoid CR>0.1 or 
inconsistent values. Table 2 is a pairwise comparison matrix whose value is between 1-
9 according to the AHP rating scale that has been determined based on the assumptions 
of a master assessor. Table 3 is the ownership of alternative sample points for applying 
for lecturer academic promotion. 

 
Tabel 2. Pairwise Matrix 

  C1 C2 C3 C4 C5 

C1 1 3 5 5 7 

C2 1/3 1 5 7 9 

C3 1/5 1/5 1 9 9 

C4 1/5 1/7 1/9 1 3 

C5 1/7 1/9 1/9 1/3 1 
Source: Research’s Result (2023) 

Tabel 3. Decision Matrix Structure 

Alternatif 

 Criteria 

Recomendation C1 C2 C3 C4 C5 

Dosen 1 lector 300 IIID 0.25 1 1 0.5 0.5 

Dosen 2 lector 300 IIID 0.25 1 1 0.5 0.5 

Dosen 3 lector 200 IIIC 0.25 0.5 0.5 1 1 

Dosen 4 lector kepala IVA 0.75 0.5 1 0.5 0.5 

Dosen 5 lector 200 IIIC 0.25 1 0.5 0.75 0.75 

Dosen 6 lector 300 IIID 0.75 0.75 0.75 1 1 

Dosen 7 lector 300 IIID 1 0.75 0.75 0.5 0.5 
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Alternatif 

 Criteria 

Recomendation C1 C2 C3 C4 C5 

Dosen 8 lector kepala IVA 1 0.75 1 0.75 0.75 

Dosen 9 lector 300 IIID 0.25 0.5 0.5 0.5 1 

Dosen 10 lector 300 IID 0.25 0.5 0.5 0.5 1 

Source: Research’s Result (2023) 

 

3.2.  Transformasi TFN terhadap Skala 
 The pairwise matrix that has been obtained is then transformed into the form of 
Fuzzy AHP criteria weights. Table 4 shows the weight value of each criterion with 
variables l, namely the lower limit, m, namely the middle limit, u, namely the upper limit. 
The total value of the number of rows and columns is calculated to get the weight of the 
Fuzzy AHP criteria which can be seen in Table 5. 

Tabel 4. Pairwise Matrix In Fuzzy AHP 

    C1     C2     C3     C4     C5   

  l m u l m u l m u l m u l m u 

C1 1 1 1 1 1.5 2 2 2.5 3 2 2.5 3 3 3.5 4 

C2 0.5 0.67 1 1 1 1 2 2.5 3 3 3.5 4 4 4.5 4.5 

C3 0.3 0.4 0.5 0.33 0.4 0.5 1 1 1 4 4.5 4.5 4 4.5 4.5 

C4 0.3 0.4 0.5 0.25 0.29 0.333 0.22 0.22 0.25 1 1 1 1 1.5 2 

C5 0.3 0.29 0.333 0.22 0.22 0.25 0.22 0.22 0.25 0.5 0.67 1 1 1 1 
Source: Research’s Result (2023) 

Tabel 5. Total Rows and Columns of Fuzzy AHP Weights 

  l m u 

C1 10 12 13.5 

C2 11 12.2 13.5 

C3 9.7 10.8 11 

C4 2.8 3.41 4.083 

C5 2.2 2.33 2.75 

Total 35 40.7 44.83 
Source: Research’s Result (2023) 

3.3.  Perhitungan Fuzzy AHP 
 Based on the Fuzzy AHP theory developed (Chang, 1996). The next step is to 
calculate the Fuzzy AHP synthesis value for each criterion, the results of which can be 
seen in Table 6. 

Tabel 6. Total Rows and Columns of Fuzzy AHP Weights 

  l m u 

C1 0.2 0.3 0.384 

C2 0.2 0.3 0.384 

C3 0.2 0.27 0.313 

C4 0.1 0.08 0.116 

C5 0 0.06 0.078 

Source: Research’s Result (2023) 

Tabel 7. Vector Value, Defuzzification, and Weight of the Normalized Vector 

V (C1 ≥ C2) C1 C2 C3 C4 C5 d'(Ci) Weight 

C1 …... 0.974 1 1 1 0.974 1.318 

C2 1 ….... 1 1 1 1 1.353 
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V (C1 ≥ C2) C1 C2 C3 C4 C5 d'(Ci) Weight 

C3 1 0.699 ….... 1 1 0.699 0.890 

C4 0 0 -0.875 ….... 1 -0.875 -1 

C5 -1.180 0 0 0.357 ….... -1.180 -1.560 

Total each column 0.618 1 

Source: Research’s Result (2023) 

Table 7 above shows the weight of each criterion. The weight of the education 
criteria is 1.318, the weight of the teaching criteria is 1.353, the weight of the research 
criteria is 0.890, the weight of the community service criteria is -1 and the weight of the 
supporting criteria is -1.560. The results of determining the weight of Fuzzy AHP show 
the order of weight from largest to smallest, namely teaching, education, research, 
community service, and support criteria. 
 

3.4.  Perangkingan Alternatif dengan Perhitungan TOPSIS 
The weights that have been obtained based on the Fuzzy AHP calculation in 

Table 7 are then used as a reference weight by the TOPSIS calculation to get the order 
of lecturers who are recommended to apply for academic positions. The point ownership 
value of each alternative based on the submitted DUPAK can be seen in Table 3. The 
next step is to normalize the decision matrix and calculate the weights on the normalized 
matrix which can be seen in Table 8. 

Tabel 8. Weighted Nomalization Matrix 

Alternatif 

Criteria 

C1 C2 C3 C4 C5 

Dosen 1 0.100222966 0.419313935 0.404061018 0.116247639 0.058123819 

Dosen 2 0.100222966 0.419313935 0.404061018 0.116247639 0.058123819 

Dosen 3 0.100222966 0.209656967 0.202030509 0.232495277 0.116247639 

Dosen 4 0.300668897 0.209656967 0.404061018 0.116247639 0.058123819 

Dosen 5 0.100222966 0.419313935 0.202030509 0.174371458 0.087185729 

Dosen 6 0.300668897 0.314485451 0.303045763 0.232495277 0.116247639 

Dosen 7 0.400891863 0.314485451 0.303045763 0.116247639 0.058123819 

Dosen 8 0.400891863 0.314485451 0.404061018 0.174371458 0.087185729 

Dosen 9 0.100222966 0.209656967 0.202030509 0.116247639 0.116247639 

Dosen 10 0.100222966 0.209656967 0.202030509 0.116247639 0.116247639 

Source: Research’s Result (2023) 

The next step is to calculate the positive ideal solution matrix (𝐷𝑖
+)  and negative 

ideal solution matrix (𝐷𝑖
−),  If the benefit attributes (C1, C2 and C3) then (𝐷𝑖

+)   is the 

maximum value and (𝐷𝑖
−)  is the minimum value in each column. If cost attributes (C4 

and C5) then  (𝐷𝑖
+)    is the minimum value and (𝐷𝑖

−)  is the maximum value in each 

column. The positive and negative ideal solution can be seen in Table 9 and the distance 

between the value of each alternative with the positive ideal solution matrix  (𝐷𝑖
+)  and 

the negative ideal solution matrix (𝐷𝑖
−)  can be seen in Table 10. 

Tabel 9. Positive Ideal Solution and Negative Ideal Solution 

  Criteria 

  C1 C2 C3 C4 C5 

A+ 0.400892 0.419314 0.404061 0.232495 0.116248 

A- 0.100223 0.209657 0.202031 0.116248 0.058124 
Source: Research’s Result (2023) 
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Tabel 10. Distance of each alternative with (𝐷𝑖
+)  and (𝐷𝑖

−) 

  (𝐷𝑖
+) (𝐷𝑖

−)   
Dosen 1 0.327557 0.291157 

Dosen 2 0.327557 0.291157 

Dosen 3 0.418538 0.129969 

Dosen 4 0.266257 0.284596 

Dosen 5 0.368023 0.219497 

Dosen 6 0.176742 0.279756 

Dosen 7 0.195154 0.334058 

Dosen 8 0.123337 0.382662 

Dosen 9 0.434382 0.058124 

Dosen 10 0.434382 0.058124 
Source: Research’s Result (2023) 

The next step is to rank alternatives by calculating the relative closeness 
to the ideal solution (𝑉𝑖) . Alternatives with the largest to smallest (𝑉𝑖) values 
become the basis for ranking. The ranking results can be seen in Table 11. 

 

Tabel 11. Rank Alternative 𝑉𝑖  

Alternatif  𝑉𝑖 

Dosen 8 0.756251 

Dosen 7 0.631237 

Dosen 6 0.612831 

Dosen 4 0.516646 

Dosen 1 0.470584 

Dosen 2 0.470584 

Dosen 5 0.373599 

Dosen 3 0.236950 

Dosen 9 0.118017 

Dosen 10 0.118017 
Source: Research’s Result (2023) 

Based on the integration of Fuzzy AHP and TOPSIS, the recommendation 
system for lecturer academic promotion resulted in 8 lecturers being recommended to 
be eligible to apply for lecturer academic promotion. Lecturer 8 gets the first order of 
recommendations worthy of academic promotion to lector head IVA, lecturer 7 and 
lecturer 6 second and third order recommended eligible of academic promotion to lector 
IIID, lecturer 4 fourth order recommended eligible of academic promotion to lector IVA. 
Lecturer 1 and lecturer 2, fifth and sixth, are recommended to be promoted to lector IIID. 
Lecturer 5 and lecturer 3 in the seventh and eighth ranks are recommended to be eligible 
for academic promotion to lector IIIC. Lecturer 9 and lecturer 10 are not recommended 
to be promoted applying for an increase in lecturer academic position because the points 
obtained do not reach the specified range. 
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4. Conclusion  
Ten lecturers who applied for an increase in lecturer academic positions, the 

recommendation system stated that 8 lecturers were eligible to apply for an increase in 
lecturer academic positions and 2 lecturers were not eligible to apply. Fuzzy AHP 
algorithm integrated with TOPSIS in the recommendation system successfully 
determines the order of alternatives that have preference points that meet each criterion 
for applying for lecturer academic promotion. Lecturers who do not have points with the 
specified range are declared not eligible to apply for promotion. 
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