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Abstract

About 80% of the world's medicinal plants grow in Indonesia. The Negeri Rempah Foundation also
said that Indonesia has more kinds of spices than any other country in Southeast Asia. To figure out
the best way to export plants, you need to do a study that groups them by their main destination
country. This is called "clustering," and it can be done by doing regional mapping. In the clustering
process, measuring deviation/distance or distance space is a key part of figuring out how similar or
regular data and items are. K-Medoids is one way to group things together. K-Medoids is an
algorithm that groups data based on how far apart they are. Distance Measure is a way to measure
the distance between two points. It can help an algorithm sort object into groups based on how
similar their variables are. The dataset used comes from the Customs Documents of the Directorate
General of Customs and Excise on the official website of the Central Bureau of Statistics for the
period of 2012-2021 about the Export of Medicinal, Aromatic, and Spices Plants. This study uses
mixed measures (mixed ecuclideandistance), numerical measures (camberradistance), and
bregmandivergences (generalizeddivergence). The mapping results are compared with the
validation of the Davies Bouldin Index (DBI). With the help of the rapidminer software, a number
of tests were done. The results showed that using mixed measures (mixed euclideandistance) with a
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value of k=4 gave a DBI value of 0.021. Because it gives a DBI value close to 0, the K-Medoids
algorithm with mixed measures (mixedeuclideandistance) is thought to work better than other
distance measures.

Keywords: Optimization, Mapping, K-Medoids, Clustering, Data Mining, Davies Bouldin Index.

1 Introduction

Big Data is now known to be one of the most important technologies for brand growth in all ways.
Today, organizations use techniques for analyzing big data to reach their most important business goals,
such as growth and customer satisfaction (Mikalef, P.,2019) (Court, David, D., 2015) (Wanof, M.I.,
2023). At the same time, it's important to know that an organization's growth and expansion depends on
its ability to understand and analyze Big Data. This is why data mining techniques are so useful: they
help organizations analyze large amounts of data in a useful way (Osman, A.S., 2019) (Cheng, R.,
2021). Data Mining is the process of finding useful new correlations, pattemns, and trends by storing a
lot of data and using pattern recognition technigues like static and mathematical techniques (Rahman,
F.,2020) (Ji,W.T.,2013) (Perundurai, E., 2015) (Dewi, 1.C.,2017) (Zalmi, W.F., 2023). Clustering
is a type of data mining that is used to put together groups of data with the same characteristics and
groups of data with the same characteristics. One way to group things together is to use K-Medoids (IR,
G.P., 2022). K-Medoids is a version of K-means that can handle noise and outliers better. K-medoids
are a method for partition clustering that uses the actual points in the cluster to show what they look like.
Medoids are things that represent a cluster. K-Medoids use a distance measure and an unsupervised
algorithm to group data. The measurement of deviation/distance or distance space is a very important
part of the clustering process for figuring out how similar or regular the data and items are (Wanto, A.,
2020). The k-medoids algorithm is similar to the k-means algorithm in that they both use algorithms to
divide things up. Both the k-Medoids algorithm and the k-Means algorithm are similar because they
both use partition algorithms (Ningsih, S.R., 2019). In contrast to the K-Means algorithm, the data point
is chosen as the center in the K-Medoids algorithm (Kamila, [., 2019).

This study employs clustering with the K-Medoids algorithm and employs Mixed Measures (Mixed
Euclidean Distance), Numerical Measures (Camberra Distance), and Bregman Divergences
(Generalized Divergence), after which the cluster results are validated using the Davies Bouldin Index.
The algorithm's distinguishing feature is that it calculates the distance between each pair of objects and
uses that distance for each iteration step. Several studies have been conducted that use distance metrics
to enhance mapping in the form of clusters. Among them is research Fajriah, Sutisna, and Simpony
(Fajriah, R.L., 2019) that conducts cluster mapping in identifying promotions so that they may carry out
marketing with the correct plan to attract prospective new students (Sun, L., 2013). According to the
results, the best number of clusters for Cimanggu Muhammadiyah Vocational High School student data
is three, as determined by the distance measure where the euclidean is less than the manhattaan, namely
15,115 15,398. Furthermore Nishom (Nishom, M., 2019), this study was carried out to determine the
differential status of teacher needs in Tegal City by comparing three techniques (euclidean distance,
manhattan distance, and minkowski distance). According to the study's findings, Distance Measures
performed the best cluster optimization. It is envisaged that the findings of the study will raise global
market demand for medicinal, aromatic, and spice plants. It is vital to organize them in order to design
the best export strategy for medicinal, aromatic, and spice plants. So, we need a study that uses the K-
Medoids method to map clusters of cotfee exports based on the primary destination nations. The dataset
was obtained from the Customs Documents of the Directorate General of Customs and Excise on the
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official website of the Central Bureau of Statistics for the period 2012-2021 regarding the Export of
Medicinal , Aromatic, and Spice Plants.

2 Methodology

The method of research used is a quantitative method (Ausat, A.M.A.,2023) (Yusupa, A., 2023). The
purpose of quantitative research is to come up with conclusions or a general theory that can be used to
make predictions. The steps that were taken to finish this research are as follows.

[ sart - Identifying | .| Collecting
Problems | Data
Algorithm ‘ ‘ Pre-Processing
Implementation | Data
MixedMeasures / Numerical- Bregman-
£ Measures /" Divergences
DBI Validation

Conclusions and
Research Reports

Figure 1: Research Flowchart
Data Collection

By accessing the website of the Central Bureau of Statistics (abbreviated as BPS), secondary data types
can be gathered for research purposes. The used dataset is derived from the Customs Documents of the
Directorate General of Customs and Excise (abbreviated as PEB and PIB) on the official website of BPS
for the period of 2012-2021 pertaining to the Export of Medicinal, Aromatic, and Spice Plants.

Pre-Processing Data

The process of cleaning, converting, and normalizing data before it can be processed by an algorithm is
known as data pre-processing. The dataset is cleansed by removing or deleting invalid data, verifying
data consistency, and rectifying inaccurate data. Because the dataset utilized for clustering must be
numeric, the dataset must be changed by converting the categorical data type to a numeric form prior to
its incorporation into the k-medoids algorithm's computational procedure.

Algorithm Implementation

At this point, the dataset that has passed the data processing phase is prepared for the K-Medoids
algorithm. K-medoids models the data in a very similar manner, but employs "k" representative ohjects
called medoids, which can serve as cluster "prototypes" rather than explanations for segregation and
arbitrariness. Various input intervals employ absolute error criteria (Ji, W.T., 2013) (Dewi, L.C., 2017)
(Cynthia, E.P., 2021). A medoid is the object in a cluster with the smallest average deviation from the
other objects in the cluster. The K-medoids algorithm begins by calculating K-medoids and mapping
each object in the dataset to the nearest medoids using the distance metric (Rahman, F., 2020) (Elsi,
7.R.S.,2020). The K-Medoids clustering procedure is as follows (Jin, X.,2010) (Windarto, A.P.,2020)
(Atmaja, EHS ., 2019):
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Initialize k cluster center positions (number of clusters).

Assign each piece of data (object) to the closest cluster.

Select nbje.s at random from each cluster as potential new medoid candidates.

Determine the distance between each object in each cluster (Y the new candidate medoid.
Calculate the total deviation (S) by subtracting the current total distance fi the previous total
distance. If S is greater than zero, swap objects and data clusters to generate a new set of k objects
as medoids.

6. Repeat steps 3 to 5 until there is no medoid change, thereby obtaining a cluster and each member
of the cluster.

vk e~

]
Validation Using the Davies Bouldin Index (DBI)

After obtaining the clustering results from three distinct distance calculat.ns_ the Davies Bouldin Index
(DBI) approach was applied to determine the optimality of the clusters. The DBI value of each cluster
will be compared in order to determine which distance computation yields the optimal cluster results. A
medoid can be thought of as the object in a cluster with the smallest average difference from other
objects in the cluster. The K-medoids technique begins by calculating the K-medoids and mapping each
dataset object to the closest medoids based on the distance metric (Rahman, F., 2020) (Perundurai, E.,
2015) (Sun, D., 2018). The lower the obtained DBI value (non-negative > (1), the better the cluster
obtained by the cluster group (Singh, A K., 2020).

3 Results and Discussion

Dataset Analysis

The process of analyzing datasets occurs following the collecting of research-supporting evidence and
data. This study makes use of datasets derived from the Customs Documents of the Directorate General
of Customs and Excise (abbreviated as PEB and PIB) on the official BPS website for the period of 2012-
2021 pertaining to Exports of Medicinal, Aromatic, and Spice Plants. The dataset is then processed with
RapidMiner 5.3 to determine the data's correctness.

Table 1: Exports of Medicinal, Aromatic and Spice Plants by Main Destination Countries, 2012-2021

Country of destination 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
Pakistan TI860 .9 91948 121912.1 | 104871 | 1144998 | 909756 2379.1 1653 10573 54165
Thailand 17103 2706.8 6510.4 663903 | 601174 | 682999 101664 1628123 | 645609 | 1174893

United States of Amenica | 58447 60431 5763.9 50460 105314 | 133477 | 126198 T182 12918.3 143893

India 15417 3BIRKE | 35504.1 389447 | 225893 | 241698 33572 319399 33995.1 282528
Vietnamese 14280.1 | 146209 | 186412 | 231012 [ 206406 | 291596 | 299778 11480.8 93495 6617.1

340876 | 221762 | 200119 | 1BITL] 11218 111799 | 101705 5007 42763 59226

2406 8 24738 3803.2 30519 23365 3799 26722 22359 2666.1 212335

239173 | 184646 | 178572 62529 15900 4 5496.1 44132 102978 18950.5 30678

395252 | 640492 | TB3005 | 357796 [ 16309.1 23004 4 6278 10899.1 74079 172843

1301.7 1452.1 1349 4 1520 8978 13059 1357.1 13413 15153 1653.6

319972 | 471208 | 772899 | 733916 [ 411236 | 550534 | 1309895 [ 732912 | 1185979 | 583713

After completing the data preprocessing phase, the data are initialized by passing the k-medoids
parameter to rapidminer, which then imports the data in excel format. 12 trials were conducted to
compare the three forms of distance measures by dividing the cluster values intok =2, 3,4, and 5. The
clustering outcomes obtained by comparing the three distance measures are displayed in Table 2 below.
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Table 2: Cluster Members

Distance Measure

Mixed Measures (Mixed
Euclidean Distance)

Numerical Measures
(Camberra Distance)

Bregman Divergences (Generalized
Divergence)

cluster 1= 8 (United States of
America, India, Vietnamese,
Singapore, Dutch, Tiongkok,
Bangladesh, German)

cluster 2= 3 (Pakistan, Thailand,
Other)

cluster 1=3 (United States of
America, Dutch, German)
cluster 2= 8 (Pakistan, Thailand,
India, Vietnamese, Singapore,
Tiongkok, Bangladesh, Other)

cluster 1=8 (Pakistan, United States
of America, Viemamese, Singapore,
Dutch, Tiongkok, Bangladesh.,
German)

cluster 2= 3 (Thailand, India, Other)

cluster 1= 1 (Pakistan)
cluster 2= § (United States of
America, India, Vietnamese,
Singapore, Dutch, Tiongkok,
Bangladesh, German)

cluster 3= 2 (Thailand, Other)

cluster 1= 2 (Dutch, German)
cluster 2= 7 {Pakistan, United
States of America, India,
Vietnamese, Singapore,
Tiongkok, Bangladesh)
cluster 3= 2 (Thailand, Other)

cluster 1=4 (Pakistan, India,
Singapore, Bangladesh)

cluster 2=2 (Thailand, Other)
cluster 3= (United States of America,
Vietnamese, Dutch, Tiongkok,
German)

cluster 1= 1 (Pakistan)
cluster 2= 1 (Thailand)
cluster 3= 8§ (United States of
America, India, Vietnamese,
Singapore, Dutch, Tiongkok,
Bangladesh, German)
cluster 4= 1 (Other)

cluster 1= 2 (Dutch, German)
cluster 2= 2 (United States of
America, Tiongkok)

cluster 3= 5 (Pakistan, India,
Vietnamese, Singapore,
Bangladesh)

cluster 4= 2 (Thailand, Other)

cluster 1= 1 (Thailand)
cluster 2= 1 (Other)

cluster 3=5 (United States of
America, Vietnamese, Dutch,
Tiongkok, German)

cluster 4=4 (Pakistan, India,
Singapore, Bangladesh)

cluster 1= 1 (Pakistan)

cluster 2= 1 (Thailand)

cluster 3= 2 (India, Bangladesh)
cluster 4= 6 (United States of
America, Vietnamese, Singapore.
Dutch, Tiongkok, German)
cluster 5= 1 (Other)

cluster 1= 1 (Pakistan)

cluster 2= 2 (United States of
America, Tiongkok)

cluster 3= 4 {India, Vietnamese,
Singapore, Bangladesh)

cluster 4= 2 (Dutch, German)
cluster 5= 2 (Thailand, Other)

cluster 1=1 (Pakistan)
cluster 2= 1 (Thailand)
cluster 3= 3 (India, Singapore,
Bangladesh)

cluster 4=5 (United States of
America, Vietnamese, Dutch,
Tiongkok, German)

cluster 5= 1 (Other)

Based on the cluster results presented in table 2, each distance metric yields a different number of
cluster members. The clustering findings were then used to determine the performance of each distance
measure in the K-Medoids algorithm using the Davies Bouldin Index (DBI).

0.100
0.000
0.080
0.070
0.060
0.030
0.040
0.030
0.020
0.010
0.000

= MixedMeasures
= NumericalMeasures

= BregmanDivergences

K=2 K=3 K=4 K=5

Figure 2: Evaluation Results of the Davies Bouldin Index

Figure 2 shows how the DBI values that were found after the mapping process was evaluated as
groups. Based on a number of tests, using mixed measures (mixed euclideandistance) at k=4 gave a DBI
value of 0.021. In Table 3, you can see the full results of the DBI value evaluation.
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Table 3: DBI Value Results

Distance Measure
K | DBI (Mixed Measures) | DBI (Numerical Measures) | DBI (Bregman Divergences)
2 0.074 0.074 0.076
3 0.047 0.080 0.080
4 0.021 0.092 0.057
5 0035 0.067 0.046

Based on table 3, it can be determined that the studied dataset is valid. Following is a textual
representation of the cluster model generated by the RapidMiner 5.3 application using all Distance
Measure parameters (Mixed Measures, Numerical Measures, and Bregman Divergences) with k values
of 2,3.4,and 5.

; Result Ovarview G) Cluster Model (Clustering)
#) Text View Folder View Graph View Cenfroid Table

Cluster Model

Cluster
Cluster
Cluster 2:
Cluster 3:
Total number of items: 11

items
items
items

[T
[

items

Figure 3: The Cluster Model for the Export of Medicinal, Aromatic and Spices Plants by Main
Destination Country with a Value of DBI = 0.021

Figure 4 shows the Folder view display in the RapidMiner 5.3 application, which uses optimal cluster
optimization with k = 4 and Distance Measure = Mixed Measures.

< Result Ovarview @) Cluster Model (Clustering)
TaxtView () Foler View: () Graph view () Centrold Tabla
vm
B0 cluster_0
Pakistan
< cluster_1
Thailznd
& & cluster_2
AmerikaSerikat
India
~ vieinam
~ Singapura
Belanda
Tiongkok
Bangladesh
1= Jerman
B < cluster_3
Lainnya

=]

Figure 4: Folder View Exports of Medicinal, Aromatic and Spice Plants by Main Destination Country
with a Value of DBI = 0.021

4 Conclusion

Based on the results and discussion, it is possible to conclude that the distance metric chosen has a
significant influence on the clustering outcomes. When compared to Numerical Measures (Camberra
Distance) and Bregman Divergences, the usage of Mixed Measures (Mixed Euclidean Distance) in the
K-Medoids algorithm generates ideal clusters (Generalized Divergence). The Davies Bouldin Index
(DBI) value created by Mixed Measures (Mixed Euclidean Distance) with a value of k = 4 of 0.021
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reveals that the cluster results with Mixed Measures (Mixed Euclidean Distance) have a great similarity
height between objects in the group. The K-Medoids method performs better with mixed measurements
(mixed euclide and distance) than with other types of distance measures. The closer it gets to a DBI
value of zero, the better the cluster optimization.

References

(11

(2]

131

(4]

(51

(6]

(71

(8]

(9]

(10]

(11]

(12]

[13]

[14]

[15]

[16]

[17]

Atmaja, EH.S. (2019). Implementation of k-Medoids Clustering Algorithm to Cluster Crime
Patterns in  Yogyakarta. International  Journal of Applied Sciences and Smart
Technologies, 1(1), 33-44.

Ausat, AM.A_, Al Bana, T., & Gadzali, S.S. (2023). Basic Capital of Creative Economy: The
Role of Intellectual, Social, Cultural, and Institutional Capital. Apollo: Journal of Tourism and
Business, 1(2), 42-54.

Cheng,R., Kong, X., Yu, M., & Wang, N. (2021). A Classification Algorithm: Data Mining and
Mathematical Model. In Journal of Physics: Conference Series, 2068(1), 1-6. IOP Publishing.
Court, David, D., Perrey, Jesko., McGuire, Tim., & Gordon, Jonathan, Spilecke. (2015).
Marketing & Sales Big Data , Analytics , and the Future of. McKinsey&Company.

Cynthia, E.P., Rahadjeng, I.R., Karyadiputra, E., Rahman, F.Y ., Windarto, A P., Limbong, M.,
& Yarmani, Y. (2021). Application of K-Medoids Cluster Result with Particle Swarm
Optimization (PSO) in Toddler Measles Immunization Cases. InJouwrnal of Physics:
Conference Series, 1933(1), 1-8. IOP Publishing.

Dewi, 1.C., Gautama, B.Y ., & Mertasana, P.A. (2017). Analysis of Clustering for Grouping of
Productive Industry by K-Medoid Method. International Journal of Engineering and Emerging
Technology, 2(1), 26-30.

Elsi, Z.R.S., Pratiwi, H., Efendi. Y ., Rusdina, R., Alfah, R., Windarto, A.P., & Wiza, F. (2020).
Utilization of data mining techniques in national food security during the Covid-19 pandemic
in Indonesia. In Journal of Physics: Conference Series, 1594(1), 1-7. IOP Publishing.

Fajriah, R.I., Sutisna, H., & Simpony, B.K. (2019). Perbandingan distance space manhattan
dengan euclidean pada k-means clustering dalam menentukan promosi. IJCIT (Indonesian
Journal on Computer and Information Technology), 4(1), 36-49.

IR,G.P., Aziz, A.,& TS, M.P.(2022). Implementasi Euclidean Dan Chebyshev Distance PADA
K-Medoids Clustering. JATI (Jurnal Mahasiswa Teknik Informatika), 6(2), 710-715.

Ji, W.T., Guo, Q.J., & Zhong, S. (2013). The improvement of K-medoids clustering algorithm
under semantic web. Applied Mechanics and Materials, 380, 1286-1289.

Jin, X., & Han, J. (2010). K-Medoids Clustering, Encyclopedia of Machine Learning , 697-700.
Kamila, I., Khairunnisa, U., & Mustakim, M. (2019). Perbandingan Algoritma K-Means dan K-
Medoids untuk Pengelompokan Data Transaksi Bongkar Muat di Provinsi Riau. Jurnal limiah
Rekayasa dan Manajemen Sistem Informasi, 5(1), 119-125.

Mikalef, P., Boura, M., Lekakos, G., & Krogstie, I. (2019). Big data analytics and firm
performance: Findings from a mixed-method approach. Journal of Business Research, 98,261-
276.

Ningsih, S.R., Damanik, LS., Windarto, A.P., Tambunan, H.S ., Jalaluddin, J., & Wanto, A.
(2019). Analisis K-Medoids Dalam Pengelompokkan Penduduk Buta Huruf Menurut Provinsi.
In Prosiding Seminar Nasional Riset Information Science (SENARIS), 1,721-730.

Nishom, M. (2019). Perbandingan Akurasi Euclidean Distance, Minkowski Distance, dan
Manhattan Distance pada Algoritma K-Means Clustering berbasis Chi-Square. Jurnal
Informatika, 4(01), 20-24.

Osman, A.S.(2019). Data mining techniques: Review. International journal of data science and
research,2(1), 1-4.

Perundurai, E. (2015). Comparision of k-Means and k-Medoids Clustering Algorithms for Big

109




Using Distance Measure to Perform Optimal Mapping with the Dessy Adriani et al.
K-Medoids Method on Medicinal Plants, Aromatics, and
Spices Export

(18]

[191

[20]

[21]

[22]
(23]

[24]

[25]

[26]

Data Using MapReduce Techniques. International jowrnal of innovative science, engineering
and technology, 2(4), 627-632.

Rahman, F., Ridho, LIL., Muflih, M., Pratama, S., Raharjo, M.R., & Windarto, A.P. (2020).
Application of data mining technique using K-Medoids in the case of export of crude petroleum
materials to the destination country. In IOP Conference Series: Materials Science and
Engineering, 835(1), 1-6. IOP Publishing.

Singh, AK., Mittal, §., Malhotra, P., & Srivastava, Y.V. (2020). Clustering Evaluation by
Davies-Bouldin Index (DBI) in Cereal data using K-Means. In IEEE Fourth international
conference on computing methodologies and communication (ICCMC), 306-310.

Sun, D., Fei, H., & Li, Q. (2018). A bisecting K-Medoids clustering algorithm based on cloud
model. IFAC-PapersOnLine, 51(11), 308-315.

Sun,L.,Song,F., Yang, D., & Qin, Y. (2013). DHR-CCN, Distributed Hierarchical Routing for
Content Centric Network. Journal of Internet Services and Information Security (JISIS), 3(1/2),
71-82.

Wanof, ML, & Gani, A. (2023). MSME Marketing Trends in the 40 Era: Evidence from
Indonesia. Apollo: Journal of Tourism and Business, 1(2), 36-41.

Wanto, A., Kom, M., Siregar, MN.H., Windarto, A .P., Hartama, D., Ginantra, NLW.SR., &
Prianto, C. (2020). Data Mining: Algoritma dan Implementasi. Y ayasan kita menulis.
Windarto, A.P., Naam, J., Yuhandri, Y., Wanto, A., & Mesran, M. (2020). Bagian 2: Model
Arsitektur Neural Network dengan Kombinasi K-Medoids dan Backpropagation pada kasus
Pandemi COVID-19 di Indonesia. Jurnal Media Informatika Budidarma, 4(4), 1175-1180.
Yusupa, A., Manullang, J., Marbun, N., & Ginting, S.B.F. (2023). Decision Support System for
Determining the Best PAUD Teacher Using the MOORA Method. SAGA: Journal of
Technology and Information System, 1(2), 50-55.

Zalmi, W F., Sitompul, B.J., Nduru, S.W., & Lumbangaol, S.K. (2023). Welder Recruitment
Decision Support System Using the SMARTER Method. SAGA: Journal of Technology and
Informartion System, 1(2), 44-49.

Authors Biography
(N1

3

Dessy Adriani

Dr. Dessy Adriani, SP. M.S are lecturer at Agricultural Socio-Economic Department,
Agricultural Faculty, Universitas Sriwijaya. Graduate Degree from Agricultural Economics
Program, Postgraduate Program, IPB University in 2000. Doctoral Degree from Agricultural
Sciences Program, Postgraduate Program, Universitas Sriwijaya in 2012. Active as a
agricultural social economics, peatland, and low land researcher at the Center of Excellence
Peatland Conservation and Productivity Improvement (CoE Place) Sriwijaya University,
Center for International Forestry Research (CIFOR), Indonesia Peatland and Mangrove
Restoration Agency, and National Institute of Forest Science (NIFoS). E-mail:
dessyadriani@fp.unsri.ac.id, Orcid: https://orcid.org/0000-0002-0772-5253

Ratna Dewi earned a Bachelor of Agriculture (S1) degree from the University of Lampung in
1989 and a Masters in Agriculture from Padjadjaran University in 1999, as well as a Doctoral
program from the University of Lampung in 2021. Her research interests include plant
cultivation, plant breeding and plant seed technology. Email: ratna.dewi@polinelaac.id,
Orcid: https:/forcid.org/0000-0002-3210-2197

Ratna Dewi

110




Using Distance Measure to Perform Optimal Mapping with the Dessy Adriani et al.
K-Medoids Method on Medicinal Plants, Aromatics, and
Spices Export

Leni Saleh

Fatma Sarie

I Gede ITwan
Sudipa

Robbi Rahim

Leni Saleh earned a Bachelor of Islamic Economics (S 1) degree from IAIN Alauddin Maka:
in 2004 and a Masters in Agriculture from Gadjah Mada University in 2010, as well as a
Masters in National Resilience from the Graduate School of Gadjah Mada University in 2012.
Her research interests include Entreprencurship. Processing Technology Agricultural

Products, Cost Accounting and Management, and Food Crop Processing Technology. Email:
Salehleni8@ gmail.com, Orcid: https://orcid.org/0009-0006-1574-861 1

D. Yadi Heryadi received an Agricultural Engineer (Ir) from Universitas Siliwangi in 1987
A Master of Science (M.Sc) from Faculty of Agricultural and Applied Biological Sciences
University of Ghent Belgium in 1997; and a graduate Agriculture Doctoral program from the
Agricultural Faculty Universitas Padjadjaran Bandung in 2018. His research interests
include Agribusiness, Agricultural Development, Management, Entrepreneurship and
Organic agriculture. E-mail : heryadiday63 @yahoo.co.id, Orcid: https://orcid.org/0000-
0003-3277-1427

Fatma Sarie received a Bachelor of Civil Engineering from Universitas Lambung Mangkurat
in 1995 and a master of Civil Engineering from Institut Teknologi Bandung in 2002, and a
graduate doctoral program from the Universitas Brawijaya Malang in 2016. His research
interests include tools for science analytics, civil engineering, soil science and soil engineering,
geotechnical engineering, environmental, and entrepreneurship, education. E-mail:
fatmasarie@ jts.upr.ac.id, Orcid: https:/forcid.org/0000-0002-5974-0260

I Gede Iwan Sudipa, S .Kom., M.Cs. completed his undergraduate education in the Informatics
Engineering Study Program at STMIK AKAKOM Yogyakarta in 2010 and continued his
Masters in Computer Science at Gadjah Mada University Yogyakarta in 2017. Curmently the
author is a lecturer and researcher at the informatics engineering study program, faculty of
information and technology, at the Indonesian Institute of Business and Technology, Bali,
Indonesia. In the field of science, namely Data science, Decision Support System, especially
Multi-Criteria Decision Analysis, Information System, Data Mining, Data analytics, software
testing, software engineering and Digital Culture. Email: iwansudipa@instiki.ac.id
ipa@gmail.com , Orcid: https://orcid.org/0000-0002-4278-9068

gedeiwansu

Robbi Rahim is an Indonesian academic with a Doctoral degree in Protocol Cryptography from
Universiti Malaysia Perlis. He has expertise in the fields of data mining, big data, and Rapid
Miner, all of which are related to the processing and analysis of large datasets. Rahim's doctoral
thesis focused on the study of Protocol Cryptography. which involves securing communication

protocols using cryptographic techniques. His contributions to research in various fields,
including computer science and information technology, have been significant. Since 2017,
Rahim has been working as a lecturer at Sekolah Tinggi Ilmu Manajemen Sukma. In his current
role, he teaches and mentors students in the areas of data mining, big data, and Rapid Miner.
His expertise in these fields has enabled him to bring a unique perspective to his teaching,
helping students to develop the skills and knowledge needed to succeed in today's technology -
driven world. Email: usurobbi85@zoho.com, Orcid: https://forcid.org/0000-0001-6119-867X

111




36._ARTIKEL_DESSY_ADRIANI.pdf

ORIGINALITY REPORT

6% % 6% %

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

MATCH ALL SOURCES (ONLY SELECTED SOURCE PRINTED)

2%

* Ni Luh Ratniasih, Ricky Aurelius Nurtanto Diaz.
"Comparison Of Clustering Algorithm In Employee
Training Management Recommendations", 2021 3rd
International Conference on Cybernetics and
Intelligent System (ICORIS), 2021

Publication

Exclude quotes On Exclude assignment On

Exclude bibliography — On template

Exclude matches <1%



36._ARTIKEL_DESSY_ADRIANI.pdf

GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS

/100

PAGE 1

PAGE 2

PAGE 3

PAGE 4

PAGE 5

PAGE 6

PAGE 7

PAGE 8

PAGE 9




