
Dr. Ir. R. Rizal Isnanto, S.T., M.M., M.T., IPM.

Design of a Robot to Control Agricultural Soil Conditions using 
ESP-NOW Protocol



1 of 1

���� �th International Conference on Informatics and Computing, ICIC ����  • � November ���� • Article number �������  •

�th International Conference on Informatics and Computing, ICIC ����  • Virtual, Jakarta  • � November ����through � November

����  • Code ������

 Download  Print  E-mail  Save to PDF ⋆ Add to List  ▻More...

Document type

Conference Paper

Source type

Conference Proceedings

ISBN

���-���������-�

DOI

��.����/ICIC�����.����.�������

View more 

� ��th percentile

Citation in Scopus
�.��
FWCI

��

Views count
View all metrics

Design of a robot to control agricultural soil

conditions using ESP-NOW protocol

Rizal Isnanto R. ; Eko Windarto, Yudi ; Imago Dei Gloriawan, Jonathan ;

Noerdiyan Cesara, Faiz

Save all to author list

Diponegoro University, Department of Computer Engineering, Semarang, Indonesiaa 

Full text options Export

Abstract

Author keywords

Indexed keywords

Sustainable Development Goals ����

SciVal Topics

Metrics

Funding details

Abstract

Cited by 1 document

,  , 

(2021) ICAICST 2021 - 2021
International Conference on
Artificial Intelligence and
Computer Science Technology

Inform me when this document
is cited in Scopus:

Related documents

,  , 

(2018) Proceedings of the 2nd
International Conference on
Informatics and Computing, ICIC
2017

,  ,

(2020) 2020 21st International
Conference on Research and
Education in Mechatronics, REM
2020

,  , 

(2021) 7th International
Conference on Electrical,
Electronics and Information
Engineering: Technological
Breakthrough for Greater New
Life, ICEEIE 2021

  

Find more related documents in
Scopus based on:

Robot Monitoring and
Controlling Soybean Field Soil
Condition Based on K-Nearest
Neighbor Algorithm and
Message Queuing Telemetry
Transport Protocol

 Eridani, D. Rochim, A.F. Imago
Dei Gloriawan, J.

View details of this citation

Set citation alert ▻

Security of data communications
between embedded arduino
systems with substitution
encryption

 Julham Fachrizal, F. Adam,
H.A.

Unmanned Ground Vehicle
Control using IoT

 Tutunji, T.A. Salah-Eddin, M.
Abdalqader, H.

Design of Hydroponic Planting
Media Based on Solar Cell Power

 Sahara, A. Saputra, R.H. Asis,
M.

View all related documents based
on references

 ▻Authors  ▻Keywords

Brought to you by Universitas Diponegoro

https://www.scopus.com/sourceid/21101033865
https://service.elsevier.com/app/answers/detail/a_id/12031/supporthub/scopus/
mailto:rizal@ce.undip.ac.id
mailto:yudi@live.undip.ac.id
mailto:jonathanidg@student.ce.undip.ac.id
mailto:faiznc@student.ce.undip.ac.id
https://www.scopus.com/record/display.uri?origin=citedby&eid=2-s2.0-85112697221&noHighlight=false&relpos=0
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=56596784100&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=56104252700&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=57221497291&zone=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85099298583&src=s&origin=recordpage
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85047255570&noHighlight=false&relpos=0
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57189236211&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57189247035&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57202129289&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85100290456&noHighlight=false&relpos=1
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=6506712338&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=16646947400&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57221819047&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85123591945&noHighlight=false&relpos=2
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57220117809&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57190381334&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57429823400&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85099298583&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85099298583&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85099298583&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments
http://digilib.undip.ac.id/
https://www.scopus.com/home.uri?zone=header&origin=recordpage
https://www.scopus.com/home.uri?zone=header&origin=recordpage
https://www.scopus.com/search/form.uri?zone=TopNavBar&origin=recordpage&display=basic
mahfudin
Highlight

mahfudin
Highlight



APTIKOM

The 5th International Conference
on Informatics and Computing (ICIC) 2020 81

INDONESIA SECTION

NOVEMBER 3 - 4, 2020

o
https:l/icic-aptikom.org/2020/



10/20/22, 12:25 PM The 5th ICIC APTIKOM 2020 | GO VIRTUAL on 7-8 October 2020

https://icic-aptikom.org/2020/ 7/12

5. IMPORTANT: In case the speaker has a poor connection quality that prevents holding a live presentation, the pre-recorded video must be played by the

session host at the scheduled time on behalf of the speaker.

6. When the presentation is �nished, the session chair opens the Q&A session and reads any questions made to the presenter in the Q&A Chat .

EVENT SPEAKERS / meet with greaters

ABDUL WAHAB BIN ABDUL RAHMAN (HTTPS:// ICIC-APTIKOM.ORG/ 2020/ SPEAKER/ABDUL-WAHAB-BIN-ABDUL-RAHMAN/ )

MALAYSIA

He has worked in Singapore and Colorado, USA prior to joining the faculty of Nanyang Technological University, Singapore in 1990. In 2009, he joined the Kulliyyah of Information and Communication

Technology, IIUM.



DWI HENDRATMO WIDYANTORO (HTTPS:// ICIC-APTIKOM.ORG/ 2020/ SPEAKER/ DWI-HENDRATMO-WIDYANTORO/ )

INDONESIA

He graduated both from Texas A&M University - United States, for Master and PhD degree before joining the faculty of informatics, Institut Teknologi Bandung, Indonesia in 1990. Currently teaching Professor

at School of Electrical and Informatics Engineering, Institut Teknologi Bandung.

TRACK OF CONFERENCE / �nd your track

 Computer Science/ Informatics

 Computer Engineering and Computer Systems

 Mobile Multimedia

 Software Engineering

 Information Systems, Information Technology and Information Management

 Algorithms

 Data Compression

 Image Processing

 Network Security and Cryptography

 Mobile Computing

(ht tps:// icic-apt ikom.org/2020)



1

https://icic-aptikom.org/2020/speaker/abdul-wahab-bin-abdul-rahman/
mailto:abdulwahab@iium.edu.my
https://icic-aptikom.org/2020/speaker/dwi-hendratmo-widyantoro/
https://icic-aptikom.org/2020
mahfudin
Highlight

mahfudin
Highlight

mahfudin
Highlight

mahfudin
Highlight

mahfudin
Highlight



ix 
 

 TABLE OF CONTENT 
 

 FRONT MATTER ii-iv 

 PREFACE v 

 LIST OF REVIEWER vi-viii 

 TABLE OF CONTENT ix-xix 

 Energy Efficient Routing Protocol AOMDV  on MANET (Mobile Ad-Hoc Network) with 
Malicious Node 

 

1 Siti Ummi Masruroh, Angga Zain Sauqy Perdana, Hendra Bayu Suseno, Andrew 
Fiade, Dewi Khairani, Husni Teja Sukmana 

1-5

  
 City Health Prediction Model Using Random Forest Classification Method 
2 Prihandoko Prihandoko, Bertalya Bertalya, Lilis Setyowati 6-11
  
 Segmentation for embryonated Egg Images Detection using the K-means Algorithm 

in Image Processing 
3 Shoffan Saifullah 12-19
  
 Minimizing Toll Payment Queue using GPS-Based Mobile Applications 
4 Danang Dismantoro, Istas Pratomo, Surya Sumpeno 20-27

  
 An Evaluation of Internet Addiction Test (IAT) 
5 Heru Nugroho, Maria Irmina, Rini Wijayanti 28-34

  
 Handling of Mathematical Expression on Latin-to-Balinese Script Transliteration 

Method on Mobile Computing 
6 Gede Indrawan, Gede Rasben Dantes, Kadek Yota Ernanda Aryanto, I Ketut 

Paramarta 
35-40

  
 Case-Based Reasoning System to Determine the Types of Fish Farming Based on 

Water Quality 
7 Hindayati Mustafidah, Suwarsito, Ekky Puspitasari 41-46

  
 Design and Implementation of Work Training Certificate Verification Based On 

Public Blockchain Platform 
8 Irawan Afrianto, Yayan Heryanto 47-55

  
 Study and Research on the Identification of the Leaves of Indonesian Herbal 

Medicines Using Manhattan Distance and Neural Network Algorithms 
9 Trinugi Wira Harjanti, Sarifuddin Madenda, Johan Harlan, Lussiana E.T.P 56-62

  
 The Best Classification Algorithm for Identification Beef Quality Based on Marbling 

mahfudin
Highlight



xi 
 

  
 Examining GOJEK Drivers’ Loyalty: The Influence of GOJEK’s Partnership 

Mechanism and Service Quality 
22 Fatimah Azzahro, Muhammad Aulia Adil, Arya Fathurrahman, Athifah Fidelia 

Sectianri, Nabila Laili Halimah, Achmad Nizar Hidayanto, Adhi Yuniarto Laurentius 
Yohanes 

152-157

  
 Design of a Robot to Control Agricultural Soil Conditions using ESP-NOW Protocol 

23 R Rizal Isnanto, Yudi Eko Windarto, Jonathan Gloriawan, Faiz Cesara 158-164
  
 Basic Knowledge Construction Technique to Reduce The Volume of Low-

Dimensional Big Data 
24 Gede Karya, Benhard Sitohang, Saiful Akbar, Veronica S. Moertini 165-173
  
 Detection of Fingerprint Authenticity Based on Deep Learning Using Image Pixel 

Value 
25 Hariyanto, Sunny Arief Sudiro, Tubagus Maulana Kusuma, Sarifuddin Madenda, 

Laode M. Rasdi Rere 
174-180

  
 The Antecedents of Trust and Their Influence on M-Health Adoption 

26 Widia Resti Fitriani, Arief Fadli Wicaksono, Danang Gagastama Joewono, 
Muhammad Zidane Zaffar, Reza Akbar Shahputra, Zieggy Ronnavelly, Achmad 
Nizar Hidayanto, Lim Yohanes Stefanus

181-187

  
 Detection and Simulation of Vacant Parking Lot Space Using EAST Algorithm and 

Haar Cascade
27 Rizki Alfarizi Harahap, Eri Prasetyo Wibowo, Robby Kurniawan Harahap 188-193

  
 Classification of Rice Leaf using Fuzzy Logic and Hue Saturation Value (HSV) to 

Determine Fertilizer Dosage 
28 Yuslena Sari, Muhammad Alkaff, Muti'a Maulida 194-200

  

 The effect of the perceived mobility and the provider reputation towards the usage 
continuance of the personal cloud storage

29 Ratna Juita, Aulia Hafiz Nur Rahman, Ifdhal Suharmitan, Kenny Reida Dharmawan, 
Muhammad Rafiando Gabhira, Rima Indriani, Achmad Nizar Hidayanto, Dedi I. Inan

201-207

  

 Double Layered Text Encryption using Beaufort and Hill Cipher Techniques 
30 Muhammad Fadlan, Suprianto, Muhammad, Yusni Amaliah 208-214

  

 Detection of Blackhole Attack in Wireless Sensor Network Using Enhanced Check 
Agent 

31 Riko Saputra, Julpri Andika, Mudrik Alaydrus 215-219
  

 Trust and Distrust: The Antecedents of Intention to Donate in Digital Donation 
Platform 

32 Adyanissa Farsya Kirana, Fatimah Azzahro, Putu Wuri Handayani, Widia Resti 
Fitriani 

220-226

  

mahfudin
Highlight

mahfudin
Highlight



xii 
 

 Rocky Roads towards Smart Tourism: A Multi-Dimensional Challenges Review 
33 Hafizh Rafizal Adnan, Achmad Nizar Hidayanto, Betty Purwandari, Bobby Achirul 

Awal Nazief, Solikin 
227-234

  

 Retrieval Information Using Generalized Vector Space Models And Sentiment 
Analysis Using Naïve Bayes Classifier For Evaluation Of Lecturers By Students

34 Suprianto, Muhammad Fadlan, Muhammad, Yusni Amaliah, Mussallimah 235-242
  

 Chest X-Ray Image Analysis to Augment the Decision Making in Diagnosing 
Pneumonia using Convolutional Neural Networks Algorithm

35 Cynthia Hayat, Enggalwiguno Rahardja, Noviyanti Tm Sagala 243-249
  

 Gamification of the Lecturer Career Promotion System with a Recommender System
36 Tubagus Mohammad Akhriza, Indah Dwi Mumpuni 250-258

  

 Comparison of Migration Approaches of ICN/NDN on IP Networks 
37 Feri Fahrianto, Noriaki Kamiyama 259-266

  

 Converging Artificial Intelligence and Blockchain Technology using Oracle Contract 
in Ethereum Blockchain Platform

38 Richard, Mahenda Metta Surya, Avenia Clarissa Wibowo 267-272
  

 The Role of Blockchain Technology in E-Government Capability: Literature Review
39 Febriansyah, Darius Antoni, Endang Lestari 273-278

  

 Area of Mangrove Forests Calculated by Color Image Segmentation Using k-Means 
Clustering and Region Growing

40 R Rizal Isnanto, Oky Dwi Nurhayati, Tyas Panorama Nan Cerah 279-288
  
 Educating Farmers Using Participatory Rural Appraisal Construct 

41 Giandari Maulani, Untung Rahardja, Marviola Hardini, Ria Dwi I’zzaty, Qurotul Aini 289-297
  

 Factors Influencing of Online Forums Effectiveness as Knowledge Sharing Media in 
Increasing Knowledge and Cooking Performance 

42 Rafif Iqbal Shaputra, Achmad Nizar Hidayanto, Purwo Aji Fahmi Akmal, Ismail Al 
Ghani, Muhammad Arief Wibowo, Annisa Monicha Sari 

298-303

  

 A Hybrid Approach with Balanced Score Card and Fuzzy Topsis Method for 
Identifying Critical Factors Affecting Smart Regency Development 

43 Aang Kisnu Darmawan, Daniel Oranova Siahaan, Tony Dwi Susanto, Hoiriyah, Busro 
Akramul Umam, Tony Yulianto, Miftahul Walid,Betty Dewi Puspasari, Achmad Nizar 
Hidayanto 

304-312

  

 The Importance of Bounding Box in Motion Detection
44 Ahmad Fauzi, Sarifuddin Madenda, Ernastuti Ernastuti, Eri Prasetyo Wibowo, Anis 

Fitri Nur Masruriyah 
313-318

  

mahfudin
Highlight



xiii 
 

 Socio Economic Perspective: Mitigate Covid-19 Impact on Education 
45 Mustofa Kamil, Po Abas Sunarya, Untung Rahardja, Nuke Puji Lestari Santoso, 

Qurotul Aini 
319-326

  

 Big Data Integration Design for General Election in Indonesia
46 Gede Karya, Wikan Danar Sunindyo, Benhard Sitohang, Saiful Akbar, Adi Mulyanto 327-334

  

 Optimization of K-NN Classification in Human Gait Recognition
47 Fandy Indra Pratama, Avira Budianita 335-340

  

 Taekwondo Sports Test and Training Data Management Using Blockchain 
48 Untung Rahardja, Marviola Hardini, Aditiya Lityanian Al Nasir, Qurotul Aini, Nuke Puji 

Lestari Santoso 
341-347

  

 Data Mining for Student Assessment in e-Learning: A Survey
49 Wenty Dwi Yuniarti, Edi Winarko, Aina Musdholifah 348-354

  

 Adoption of upcoming blockchain revolution in higher education: its potential in 
validating certificates 

50 Tuti Nurhaeni, Indri Handayani, Frizca Budiarty, Desy Apriani, Po Abas Sunarya 355-360
   
 Blockchain Family Deed Certificate For Privacy And Data Security  

51 Po Abas Sunarya, Henderi, Sulistiawati, Alfiah Khoirunisa, Pipit Nursaputri 361-365
   
 The Determinant Factors in Utilizing Electronic Signature Using the TAM and TOE 

Framework 
 

52 Budi Haryanto, Arfive Gandhi, Yudho Giri Sucahyo 366-374
   
 Predicting the Selling Price of Cars Using Business Intelligence with the Feed-

forward Backpropagation Algorithms
 

53 Nur Oktavin Idris, Aspian Achban, Siti Andini Utiarahman, Jorry Karim, Fuad Pontoiyo 375-381
   
 Drivers and Barriers to IT Service Management Adoption in Indonesian Start-up 

Based on the Diffusion of Innovation Theory
 

54 Rini Juliana Sipahutar, Achmad Nizar Hidayanto, Solikin, Untung Rahardja,Kongkiti 
Phusavat 

382-390

   
 Managing Service Level for Academic Information System Help Desk for XYZ 

University Based on ITIL V3 Framework 
 

55 Yuyun Tri Wiranti, Hendy M. J. Saputra,Dorce Berkat Tandirau, Tegar Palyus Fiqar, 
M. Gilvy Langgawan P, Eidelwiana Ramadhani, Amalia I. N. F. Abdullah 

391-397

   
 Sentiment Analysis and Topic Detection of Mobile Banking Application Review  

56 Majesty Eksa Permana, Handoko Ramadhan,Indra Budi, Aris Budi Santoso,Prabu 
Kresna Putra 

398-404

   
 Deep Learning for Assessing Unhealthy Lettuce Hydroponic Using Convolutional 

Neural Network based on Faster R-CNN with Inception V2 
 

mahfudin
Highlight



 

Design of a Robot to Control Agricultural Soil 
Conditions using ESP-NOW Protocol 

1st R. Rizal Isnanto  
Department of Computer Engineering 

Diponegoro University 
Semarang, Indonesia 
rizal@ce.undip.ac.id  

2nd Yudi Eko Windarto 
Department of Computer Engineering 

Diponegoro University 
Semarang, Indonesia 

yudi@live.undip.ac.id  

3rd Jonathan Imago Dei Gloriawan 
Department of Computer Engineering 

Diponegoro University 
Semarang, Indonesia 

jonathanidg@student.ce.undip.ac.id 

4th Faiz Noerdiyan Cesara 
Department of Computer Engineering 

Diponegoro University 
Semarang, Indonesia 

faiznc@student.ce.undip.ac.id

Abstract—Internet of Things (IoT) is a concept that utilizes 
an internet network that is always connected among some 
devices. Internet of Things requires a protocol to get the 
information quickly and in real-time to exchange the data 
needed, one of them is ESP-NOW. ESP-NOW protocol is a 
communication protocol that is able to send data over long 
distances, with relatively fast transfer speeds. In addition, the 
technology that is developing rapidly at this time is the 
development of robots. A robot is a tool or technology used to 
facilitate human work. In this research, an IoT-based robot 
was developed to perform maintenance on various types of soil 
in accordance with optimal parameters. The robot can monitor 
the soil conditions and water the plant automatically. The 
robot monitors the temperature and humidity of the air, as 
well as the humidity of the agricultural soil. The desired crop 
condition is 70% for the minimum air humidity threshold and 
60% for the minimum soil moisture threshold. The robot is 
also equipped with a GPS module to store the initial location of 
the robot. The test was conducted at 6 points, where all points 
were in the desired condition after 3 times of testing. The robot 
also uses ESP-NOW as the communication protocol to send 
necessary information in real-time such as agricultural soil 
data. The success rate of messages received by the ESP-NOW 
gateway at a distance of 0.5 up to 3 meters from the sender is 
100%. 

Keywords—internet of things, ESP-NOW protocol, robot, air 
humidity, soil moisture 

I. INTRODUCTION 

Agriculture is one of the fundamental fields in human 
life. Since the beginning of its development, agriculture has 
been conducted using tools such as sickles, hoes, and similar 
devices. Humans are required to devote time and energy to 
carry out agricultural activities. Many jobs have used mobile 
technology, especially in the agricultural sector. The 
agricultural sector is very helpful in the economy and food 
needs in Indonesia. In the period 2012-2016 agricultural land 
area in Indonesia experienced fluctuations [1]. 

The problem that may arise in the dry season is the 
limited availability of water resources, so it is not always 
available in both quantity and quality in location or time 
when it is needed [2]. Due to global warming, unpredictable 
weather also affects harvests and farmers face huge losses so 
the IoT Smart Agriculture application will allow farmers to 
take quick action to prevent that from happening [3]. 
Therefore, innovation is needed so that agriculture can be 
carried out more effectively, where maintenance can be 

carried out with a standardized process, with the best 
parameters previously set.  

The purpose of the research is to develop a robot that can 
perform plant maintenance that can be directly used without 
having to require a complicated installation process. The 
Robot that is made can also maintain the crop plants in 
accordance with the conditions of existing agricultural soil 
without increasing the number of human resources. 

II. LITERATURE REVIEW 

A. Internet of Things 

Internet of Things (IoT) is a concept in utilizing internet 
connectivity that is always connected at all times [4]. The 
benefit of the Internet of Things (IoT) is to connect one 
electronic device with other devices through internet media 
with the purpose of making the system easier for humans to 
perform some tasks or jobs. 

B. ESP-NOW 

In its implementation, the Internet of Things (IoT) 
requires a protocol for data communication so that it can be 
accessed quickly and easily [5]. ESP-NOW is a wireless 
communication protocol developed by Espressif, which 
allows many devices to communicate with each other 
without using Wi-Fi [6]. On the ESP-NOW network, all 
devices can communicate through three methods, i.e.,  
broadcast, unicast, and multicast with data rates of 1Mbps or 
more [7]. 

C. Robot with Internet of Things 

The development of IoT is increasingly rapid, 
comparable to the increasingly widespread use of robots in 
everyday life [8]. This makes robotic technology combined 
with the IoT a new innovation at this time. Automatic robots 
are able to move, measure as well as run commands 
autonomously because of the sensors that are used as input 
parameters which will be processed in accordance with the 
program that has been previously defined into the robot 
system. In general, to process the program, the robot uses a 
microcontroller that matches the system requirements 
criteria. 

D. Previous Research Studies 

Several studies have been carried out by previous 
researchers related to the research conducted. Maulidiyah et 
al. proposed a robot namely ROBUN (abbreviated from 

Authorized licensed use limited to: University of Cape Town. Downloaded on May 17,2021 at 23:52:10 UTC from IEEE Xplore.  Restrictions apply. 
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Abstract—Named-based Internet architecture such as the
Named Data Networking (NDN) and the Information-Centric
Networking (ICN) have been developed rapidly. The current
Internet architecture, TCP/IP, will be replaced by ICN/NDN in
the next decades. However, it seems unrealistic to replace all the
IP routers to ICN/NDN routers at the same time, so the migration
process of the ICN/NDN routers over the Internet is unavoidable.
Therefore, we should discuss the migration mechanism to realize
the name-based Internet architecture. This paper depicts several
mechanisms and approaches that have been written and reported
in recent years. The advantages and disadvantages of each
approach are also deeply discussed and explained. Finally, this
paper gives a big picture and recommendation about the efficient
way of migrating ICN/NDN routers on the Internet.

Index Terms—Named Data Networking, Future Internet Ar-
chitecture, Translation, Migration

I. INTRODUCTION

Current Internet architecture such as TCP/IP was found in
the late 1960s by US military projects, and it connects millions
of computers around the world now. Many technologies have
been implemented to improve the current Internet architecture.
The TCP/IP has been evolved from IP version 4 to IP version
6 solving the lack of IP address. In the future, there will be
billions of hosts that will be connected to the global network.
The TCP/IP uses a host-centric mechanism for sending and
receiving a packet. In the packet frame, source and destination
addresses are stated to establish a connection between client
and server. This kind of communication scheme is called
as host-centric communication. Routers forward the packets
based on the destination IP addresses indicating the receiving
hosts until reaching the destination hosts.

The information-centric networking (ICN) [9] or its promis-
ing candidate, named data networking (NDN), was proposed
as a future Internet architecture in around 2009. The ICN/NDN
replaces the host-centric networking protocol like TCP/IP by
the data-centric networking, and the ICN/NDN refines the
drawbacks of TCP/IP and enables routers to cache packets for
better performance and latency. Two types of packet primitives
are introduced namely interest and data packets. In order to
make data transactions, the node (consumer) should emit an
interest packet in advance with a prefix name to retrieve the
content. Every node (producer) that has the content with a
designated prefix name will reply to the interest and send the
data to the consumer. Since the packet has a prefix name,

this type of communication is called an information-centric
network protocol.

NDN routers have three components to forward and process
the interest and data packet [7], Pending Interest Table (PIT),
Forwarding Information Based (FIB), and Content Store (CS).
The PIT is used to register prefix names of missed interests
and corresponding incoming interfaces if the interest prefix
name is not found in the CS. The FIB is used to forward the
missed interest packets to other interfaces listed in the table.
And finally, the CS is used to store and cache the data of
incoming data packets. The migration from host-centric routers
to name-centric routers is unavoidable in the future as seen in
Figure 1. Smooth and economical transition and migration are
indispensable for the success of the future network.

This paper discusses several migrations and transition ap-
proaches that have been proposed recently by many re-
searchers. Furthermore, this paper also categorizes the methods
and gives some recommendations for future works. This paper
is organized into four sections, namely introduction, migration
approach, discussion, and conclusions.

Fig. 1. NDN vs IP stack

II. MIGRATION APPROACH

In this section, several approaches that have been published
to migrate from host-centric to name-centric networking are
explained. Some approaches use the translation mechanism for

Authorized licensed use limited to: Newcastle University. Downloaded on June 19,2021 at 10:12:05 UTC from IEEE Xplore.  Restrictions apply. 
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Abstract—Along with the emergence and trend of startup 
worldwide, Indonesia, as a developing country, has been 
supporting startup as a platform for the digital economy. 
Indonesia has been stated as one of the countries with the 
most extensive digital industry power. Indonesia has a strong 
determination in startup development by declaring the vision 
"Indonesia The Digital Energy of Asia." As a company, a 
startup relies on information technology (IT) to provide 
services to customers. Therefore, it is pivotal for the startup 
to implement IT service management (ITSM) to align IT and 
business goals. ITSM is not fully implemented yet in a 
startup because initially, ITSM is designed for large 
companies only. In other words, it indicates several factors 
that influence adoption. Therefore, this study aims to fill the 
gap in this phenomenon by identifying the drivers and 
barriers to the adoption of ITSM using the Diffusion of 
Innovation Theory. To sum up, the result of this study 
reveals that most of the reported drivers for adopting ITSM 
in Indonesian startups fall under the theme of the effort of 
change agent and nature of the system, while barriers fall 
under attributes of innovation and also nature of the system. 
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I. INTRODUCTION 

In today's digital era, all organizations depend on 
information technology (IT) to organize and operate their 
businesses. One of the biggest challenges in organizations 
is aligning business needs and the use of IT to achieve 
organizational goals [1]. Therefore, planning, management, 
and integration of IT with organization goals are essential. 
The aligning process of IT services to business goals refers 
to IT service management. IT services can be in the form 
of software, hardware, or infrastructure used by 
organizations that are used for organizing and delivering 
service or products to customers [2].  Over the last few 
years, organizations are increasingly aware of the 
importance of implementing IT service management. In 
2014, there were at least 50 countries joined as a member 
of the IT Service Management Forum (itSMF) with a total 
membership of 6000 companies and more than 40000 
people scattered all over the world [3].  

Thus far, IT service management has several 
frameworks in the form of best practice or standard, such 
as the Information Technology Infrastructure Library 
(ITIL), COBIT, ISO/IEC 20000. According to the 
International Business Machine (IBM), ITIL is the most 
popular framework for IT service management [4] and the 
earliest released framework compared to other 
frameworks. Based on ITIL, IT service management 
consist of five main processes, namely service strategy, 
service design, service transition, service operation, and 
continuous service improvement [4]. Initially, IT service 
management was intended to be implemented in large-
scale companies [5]. This is supported by the assumption 
that large companies need IT management because they 
have a large number of IT services to handle. In addition, 
implementing ITSM requires large and stable resources 
[6]. Several kinds of research revealed that ITSM was 
implemented in various types of organizations, such as 
government institutions [7][8][9], industry [10][11], 
universities [12], and banking [13]. On the other hand, 
several studies explained that ITSM adoption is influenced 
by several factors that could be drivers or barriers. 
Identifying drivers and barriers was considered one step in 
designing appropriate policies to increase ITSM adoption 
[14].  

Along with business development, ITSM then began to 
be implemented in small-scale companies. The adoption of 
ITSM in small-scale organizations is driven by the belief 
that ITSM can provide benefits, such as job transparency, 
workload reduction, and business competition [15]. In 
small organizations, ITSM is only applied to critical areas. 
The essential areas refer to the areas that provide the most 
benefits to organizations such as incident, problem, 
change, and configuration management [16]. As a 
developing country, Indonesia certainly realizes the 
positive impact of ITSM adoption on the organization. 
Therefore, several companies in Indonesia have 
implemented the ITSM framework. Lismanto et al. stated 
that ITIL had been used in several companies in Indonesia 
that are engaged in various fields, such as marketing, 
telecommunications, aviation, and education [17]. The 
companies mentioned in the study were classified as large 
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