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PREFACE

We would like to present, with great pleasure, the second issue of Matrix: Jurnal Manajemen
Teknologi dan Informatika in Volume 12, 2022. This journal is under the management of Scientific
Publication, Research and Community Service Center, Politeknik Negeri Bali and is devoted to cover
the field of technology and informatics management including managing the rapid changes in
information technology, emerging advances in electrical and electronics and new applications,
implications of digital convergence and growth of electronics technology, and project management in
electrical, mechanical or civil engineering. The scientific articles published in this edition were written
by researchers from Politeknik Masamy International, Universitas Amikom Yogyakarta, Universitas
Flores, Universitas Indonesia, and Universitas Bumigora. Articles in this issue cover topics in the field
of Information Management and Electrical Engineering, Hoax news identification using machine
learning model from online media in Bahasa Indonesia, Delone and McLean Models for measuring the
success of Flores University e-learning information system, Business transformation from connectivity
to digital: case study “PT. MNO Indonesia”, Asah skill: An approach skill-based learning platform with
management and strategic planning process and Application of the Blowfish Algorithm in securing
patient da-ta in the database. Finally, we would like to thank reviewers for their efforts and hard work
in conducting series of review phase thoroughly based on their expertise. It is our hope that the work
of the authors in this issue will be a valuable resource for other researchers and will stimulate further
research into the vibrant area of technology and information management in specific, and engineering
in general.

Politeknik Negeri Bali, 31 July 2022
Editor-in-chief

Gusti Nyoman Ayu Sukerti, S.S., M.Hum.
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Abstract: Information and communication technology that’s developing is one of the main triggers of the
information explosion today. Nowadays, various news content is not only easy to obtain but also easy to produce
through various platforms on the internet, including popular online media, such as blogs and websites. So a lot of
news content on blogs and websites that are currently being circulated leads to fake news content (hoaxes) that
can mislead the perception and thoughts of the readers. Therefore, it is important to develop a system that can
detect the presence of fake news content to minimize the losses caused by the presence of fake news content.
In this study, the Naive Bayes algorithm is proposed as a machine learning model that will be used to detect fake
news content in Indonesian language online media. As a result, the global accuracy value reached 71% with recall,
precision, and F1-Score values as a whole above 70% which indicates that the proposed model can detect fake
news content quite well.
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Introduction

The increasingly massive development of information and communication technology
makes the world seems borderless [1]-[3]. As a result, information is now easier, faster, and
more flexible to be accessed anywhere and anytime regardless of the location and place where
the information is located. These developments certainly cannot be separated from the role of
the internet which is currently evolving continuously and has even transformed into a major need
for humans [4]-[6].

The internet, with its various advantages, is now able to become the main axis as well as
an important factor in the development of modern and online-based information media such as
social media and publication media such as websites and blogs. Websites and Blogs are currently
growing and have become one of the effective information publication media, especially those
related to news channels [7]-[9]. In fact, with the development of Websites and Blogs as media
for publication at this time, the existence of traditional information media such as radio and
television, as well as print media in the form of magazines, newspapers, and tabloids are now
gradually being abandoned [10], [11].

Websites and blogs that make it easy for anyone not only to access information easily but
also to be able to share information very quickly and freely have resulted in a massive information
explosion [12]. The biggest impact caused is a change in mindset and the splitting of one's
perception and belief in understanding the information received, this kind of thing, if left
unchecked, can be the main trigger for a split between groups due to news and information
whose validity is doubtful [8], [9].

It is important for someone to always increase awareness and vigilance when accessing
news and information content through websites, blogs, and other online media to always ensure
the truth and validity of the news displayed. Support for systems and applications that can assist
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someone in the early detection of fake news content is also very much needed to minimize the
impact.

Until now, the researchers are still developing the systems and applications for the early
detection of fake news content in online media. Various methods are proposed to find the
maximum performance in detecting the presence of fake news content on a website page. One
of the popular methods used in the research is the machine learning method [13]-[16]. Popular
algorithms like Support Vector Machine (SVM) [13]-[15], Logistic Regression [14], [15], and
Naive Bayes [5], [8], [13]-[16] are widely used and perform well when it comes to detecting fake
news content in various datasets. As shown in research for detecting fake news from social media
data like WhatsApp messaging and Facebook posts, the Application of SVM and the Naive Bayes
algorithm resulted in an accuracy of up to 93.5% [13]. Similar findings were discovered in a study
conducted on Chile Earthquake 2010 datasets [14]. By using the Naive Bayes algorithm as a
machine learning model, the resulting classification performance also shows a good value with
an accuracy metric of 89.06% [14]. As a result of these many research, it is clear that the Naive
Bayes algorithm has a high potential for detecting false news in a variety of datasets [13]-[16].

Unfortunately, based on the majority of studies, the detection of fake news using naive
Bayes is widely applied to English datasets. Therefore, experiments on the usage of the Naive
Bayes classifier as a machine learning model for detecting fake news content in Indonesian
language online media will be conducted in this study.

Methodology

The development of a machine learning-based fake news detection system for Indonesian
language online media follows the development stages shown in Figure 1.

E b to e

Dataset Preprocessing Feature Extraction Maodelling Evaluation

Figure 1. System development stages

In Figure 1, the stages of system development are carried out sequentially starting from
the data acquisition process, then followed by the pre-processing stage (pre-process), followed
by the feature extraction stage, the next is the modeling stage, and the last stage the
performance evaluation. Each process carried out at each stage will be explained in detail and
further through the respective sub-chapters.

A. Dataset

The dataset used in this study is the "Indonesian Hoax News Detection Dataset" which can
be downloaded for free through the Mendeley Data Repository website page [8]. The dataset
contains 600 Indonesian news articles consisting of 12 topics with 50 news articles for each topic.
The dataset is also included in the binary classification where the first class is labeled as Valid
News, and the second class is labeled as Fake News (hoax). The labeling process was carried out
by 3 annotators manually with the final results taken using a vote tagging mechanism.

To label it as valid news, annotators use references sourced from Indonesian-language
online media such as kompas.com, merdeka.com, tribunnews.com, and various other media that
have credibility as media whose validity has been tested. While the label for fake news (hoax)
will be given by the annotator when the news is obtained from media whose credibility is
questionable [8]-[11].

B. Pre-processing

Pre-processing is the second stage that is carried out after the dataset is acquired. The
purpose of doing this pre-processing stage is to understand the characteristics of the data,
examine the data, and perform data cleaning so that the data will be ready to use at various
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stages of further processing. Some of the processes involved in the pre-processing stage are
shown through the flow in Figure 2.

L Aa

Dataset Case Folding

Remove Punctuation

Rejoin Word

@

Tokenlzmg Stopword Removal

\—l}

\
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Figure 2. Pre-processing steps

The pre-processing stage in Figure 2 begins with the Case Folding process. This process is
one of the common strategies and is widely used in data processing, especially for data in the
form of text.

Case Folding is a process to change all the letters in the data, into lowercase, to maintain
cosistency and generalize the structure of the text data used [9].

Data that has passed the Case Folding process then continue with the process of deleting
punctuation marks. In addition to punctuation, various characters that have no meaning, and
have no effect on processing text data will also be deleted and removed through the mechanism
of the Remove Punctuation process.

Next is the tokenizing process, wherein in this process, the sentences in the data text will
be cut into several words while removing certain characters that are not used in the study based
on the presence of spaces in the data. The purpose of doing this tokenizing process is to find out
what words are influential and tend to represent data from a certain class [3].

As a result of the tokenizing process, stop word removal will then be carried out to remove
general words such as: “yang”, “this”, “is”, “ke”, and “di”, where these words tend to have a high
frequency of occurrence but do not have a specific meaning [8], [9].

The purpose of the stop word removal process is to speed up process performance because
it reduces some common words, as well as to improve model performance because the data to
be modeled is data that specifically contains important words that represent a certain class
[4]-[6], [11]. For the stop word removal process carried out in this study, the researcher used
the Indonesian language stop word list from Talla F.Z [17].

Finally, the process carried out from this pre-processing stage is the Rejoin Word process
wherein this process has done to combines various words that have been processed through
various previous stages so that they return to a unified whole sentence and become the main
data that is ready to be processed using a machine model learning in the next processing stage

(8], [9].

C. Feature Extraction

The Feature Extraction stage is the processing stage that is carried out after passing the
pre-processing stage. In this study, the feature extraction process was carried out using the
n-gram method and the Term Frequency - Inverse Document Frequency (TF-IDF) method. An
n-gram is a form of feature extraction that works by breaking sentences into a set of n-word
combinations [3], [7].

In this study, the use of the n-gram method is carried out in the form of trigrams (3-grams),
where each sentence in the data will be cut by 3 words based on the proximity of the words, and
each word resulting from the trigram process has then calculated the weight of each word using
Term Frequency — Inverse Document Frequency (TF-IDF). The goal is to find out how big the
relationship of a word is to the number of occurrences in a document.

Calculations performed using Term Frequency - Inverse Document Frequency are carried
out by combining Term Frequency calculations to determine the frequency of occurrence of words
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in a document, as well as performing Inverse Document Frequency calculations to determine the
frequency of occurrence of words in documents so that it can be seen how important the word is
in a document [7]. The general equation for calculating TF-IDF is as equation:

Wdt = TFdt = IDFdt (1)

The W symbol in equation (1) shows the amount of weight that the d-th document has,
on the occurrence of the t-th word, in the entire data document. While TF shows the number of
occurrences of words in a document, and IDF is Inverse Document Frequency which counts the
occurrence of the t-th word in all documents.

To obtain the IDF value, the calculation process is carried out using the following equation:

N
IDF =log log ar (2)

In quation (2), the symbol N indicates the number of data documents used, while dft
indicates the number of documents containing the t-word.

D. Modeling

The steps for modeling the data are carried out after the feature extraction stage is carried
out. At this stage, machine learning algorithms are used to model the data, which makes the
system seems to be able to predict whether a news item is included in the category of valid news,
or fake news (hoax).

In this study, the machine learning model used is Naive Bayes. Naive Bayes is included in
one of the popular algorithms used to overcome various problems related to text classification
[2], [9], [13], [16]. This is of course inseparable from the workings of the Naive Bayes Algorithm
which uses Probability and Statistics to model and predict the occurrence of a word in certain
data class categories [2], [9]. Equation (3) shows the general equation of the Naive Bayes
Algorithm:

P(BJA) P(A)

PAIB) = —p s

(3)

Where:

P(A|B) : Posterior Probability
P(B|A) : Likelihood Probability
P(A) : Prior Probability
P(B) : Evidence Probability

In equation (3), Posterior probability shows the prediction of the probability value based
on the occurrence of one event based on information from other events. Likelihood probability
describes an opportunity that states the degree of the possible influence of information on the
occurrence of another event. The opportunity contains the probability value of the occurrence of
an event that has been previously believed and it could be that the event is influenced by other
events, lastly, Probability Evidence shows a constant comparison measure based on the
probability of event information [16].

E. Evaluation

The final step is evaluation, which is used to determine the performance of the model
proposed in the research. The Confusion Matrix is one of the most commonly used assessment
measures for evaluating classification performance [18].
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Table 1. Binary classification confusion matrix

Actual Class

Predicted Class

Positive Negative
Positive True Positive [TP] False Positive [FP]
Negative False Negative [FN] True Negative [TN]

As shown in Table 1, the confusion matrix has a square shape that maps each class with
other classes on both the actual and the predicted side of the system [19]. In general, there are
four (4) parts to the process of mapping data classes in binary classification, namely:

. True Positive

True Positive (TP) indicates how much of the data predicted by the system is positive, with

the actual value also being positive.
. True Negative

True Negative (TN) shows how much data the system predicts as negative values, and the

actual values are also negative.
) False Positive

False Positive (FP) indicates how much of the data is predicted by the system as positive

values, while the actual values are negative.
o False Negative

False Negative (FN) shows how much of the data is predicted by the system as a negative

value, while the actual value is positive.

The confusion matrix will be used to determine the performance indicators of the
classification model, such as accuracy, precision, sensitivity, and F1-Score (Harmonic Mean) to
determine a machine learning model's success and classification performance [18], [19].
through equation (4), the performance of the classification model based on the accuracy metric

TP+TN
TP+TN+FP+FN

accuracy =

4

The accuracy measure shows how effectively the classification performance, as measured
by the percentage value provided by the algorithm, predicts properly based on all prediction
findings [19].

In addition, the accuracy metric will be used to evaluate the classification model's perfor-
mance, as can a precision value calculated using the equation (5).

TP

precision = m

©)

The precision value is a measure for evaluating the classification performance in terms of
the model's dependability in making positive predictions. In other words, by computing the accu-
racy number, one may determine how effectively the model identifies fake news from the total
results projected to be false.

The next metric that can provide information about the classification model's success rate
is the sensitivity matrix, which is used to calculate the proportion of data predicted to be positive
by the system out of all data with a positive label with the equation (6).

(6)

sensitivity (recall) = TP N
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the F1-Score was used in this study using equation (7) to assess the proportion of the
calculated precision and sensitivity values [19].

2 * Precision * recall
F1 Score = — 7)
precision + recall

Results and Discussions

Research related to the analysis and detection of fake news content in Indonesian language
online media has been carried out according to the methodology described in the previous sec-
tion. This research was conducted with an analytical approach using a classification technique to
determine a news story in the Indonesian language or online media is included in the category
of valid news or fake news (hoax). The dataset used in this study was carried out using the
"Indonesian Hoax News Detection Dataset" [8], with the data form as shown using the Table. 2.
Some examples of the Indonesian Hoax News Detection Dataset.

Table 2. Examples of the Indonesian hoax news detection dataset

No. News Tagging
1 Jakarta, Di jejaring sosial, banyak beredar informasi yang menyebut lele se- Valid
bagai ikan paling jorok. Dalam sesuap daging ikan lele, terkandung 3000 sel
kanker. ....

2  Bahaya Mengkonsumsi Ikan Lele Yang Mengandung Sel Kanker - Lele adalah Hoax
sejenis ikan yang hidup di air tawar. Ikan lele mudah dikenali karena
tubuhnya yang licin, agak pipih memanjang, ...

3 Akhir-akhir ini kita sering mendapat broadcast informasi via BBM tentang Hoax
Cara pertolongan pertama pada penderita Stroke, bunyi pesan broadcast
tersebut kira-kira sebagai berikut: orang yang kena STROKE mendadak ...

4  Mudah melengkungnya casing iPhone 6 Plus menjadi perbincangan hangat Valid
belakangan ini. Dan itu bukan hisapan jempol semata. Sudah ada pengguna
iPhone 6 Plus yang mengalami kejadian tersebut. ...

5  Sungguh para oknum Konsultan Jenderal Republik Indonesia (KJRI) di Da- Hoax
vao, Filipina ini keblinger. Mereka tega membakar dadak merak Reog Pono-
rogo beserta gamelan pengiringnya karena dianggap barang mengandung
berhala. Tindakan KJRI itu jelas-jelas telah menghancurkan warisan budaya
luhur nenek moyang kita dan tidak tahu tentang sejarah Reog Ponorogo
yang sudah mendunia dan menjadi aset budaya Bangsa Indonesia di
UNESCO. ...

Table 2 shows some examples of datasets in the Indonesian Hoax News Detection Dataset.
In the dataset, there are 2 main columns, namely news, and tagging.

The news column contains various articles that have been taken from various online news
sources in Indonesian according to the topic that is the focus of the preparation of the dataset,
while the tagging column is a label given to news articles by the vote tagging process carried out
by the annotator during the data labeling process.

From the dataset that has been acquired, the next step that needs to be done is to examine
the dataset to find out important information that can support the analysis process before
entering the next processing stage.

Some important things such as information from the distribution of data classes are
mandatory things that need to be known so that the analysis process runs more optimally.
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Distribution of Data Classes

8

Total

Tagging

Figure 3. Distribution of data classes

Figure 3 shows that the distribution of data classes between fake news (hoax) and valid
news has unbalanced characteristics. For news with valid data class, it has a larger amount of
372 data, while data with a label as fake news (hoax) is 228 data.

Next, the process will be carried out at the pre-processing stage, where the dataset will be
processed using a case-folding mechanism to generalize the structure and maintain data
consistency. The following is an example of news data that has gone through the case folding
process.

Before case folding

Dalam sesuap daging ikan lele, terkandung 3@ sel kanker. Itulah kabar bera
ntai yang beredar di jejaring sosial yang menysbut ikan lele adalah ikan pal
ing kotor. Berita ini bohong 1@ persen. Fakta menyebutkan ikan lele rendah

kolesterol. Ikan lele yang beredar di pasaran umumnya dibudidayakan di kolam
-kolam, yang mestinya bisa dikendalikan agar bebas dari pencemaran. Saat ini
belum ada penelitian yang menyatakan jika memakan lele dapat memicu kanker,

tegas dr Dradjat R Suardi, SpB(K)Onk, ahli kanker dari Perhimpunan Onkologi

Indonesia.

After case folding

dalam sesuap daging ikan lele, terkandung 30@8 sel kanker. itulah kabar bera
ntai yang beredar di jejaring sosial yang menysbut ikan lele adalah ikan pal
ing kotor. berita ini bohong 1@@ persen. fakta menyebutkan ikan lele rendah
kolesterol. ikan lele yang beredar di pasaran umumnya dibudidayakan di kolam
-kolam, yang mestinya bisa dikendalikan agar bebas dari pencemaran. saat ini
belum ada penelitian yang menyatakan jika memakan lele dapat memicu kanker,
tegas dr dradjat r suardi, spbi{k)onk, ahli kanker dari perhimpunan onkologi
indonesia.

Figure 4. Case folding process

Figure 4 shows the news data before and after the case folding process is carried out. For
news data that have not gone through the case folding process, it can be seen that the
arrangement of letters in news sentences still uses a combination of uppercase and lowercase
letters, while for news data that has gone through the case folding process, it can be seen that
there are similarities in the structure of letters for each sentence using lowercase letters.

After going through the case folding process to make the structure of the letters the same,
the next step is to carry out the remove punctuation process to remove all punctuation marks
contained in news sentences. The results of the removal punctuation process are shown in
Figure 5.

case folding:

dalam sesuap daging ikan lele, terkandung 3@@@ sel kanker. itulah kaba
r berantai yang beredar di jejaring sosial yang menyebut ikan lele ada
lah ikan paling kotor. berita ini bohong 18@ persen. fakta menyebutkan
ikan lele rendah kolesterol. ikan lele yang beradar di pasaran umumnya
dibudidayakan di kolam-kolam, yang mestinya bisa dikendalikan agar beb
as dari pencemaran. saat ini belum ada penelitian yang menyatakan jika
memakan lele dapat memicu kanker, tegas dr dradjat r suardi, spb(k)on
k, ahli kanker dari perhimpunan onkologi indonesia.

No-punctuation:

dalam sesuap daging ikan lele terkandung 38@@ sel kanker itulah kabar
berantai yang beredar di jejaring sosial yang menyebut ikan lele adala
h ikan paling kotor berita ini bohong 188 persen fakta menyebutkan ika
n lele rendah kolesterol ikan lele yang beredar di pasaran umumnya dib
udidayakan di kolamkolam yang mestinya bisa dikendalikan agar bebas da
ri pencemaran saat ini belum ada penelitian yang menyatakan jika memak
an lele dapat memicu kanker tegas dr dradjat r suardi spbkonk ahli kan
ker dari perhimpunan onkologi indonesia

Figure 5. Remove punctuation process
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Figure 5 shows the results of the remove punctuation process which was carried out at the
pre-processing stage after the case folding process was carried out. The remove punctuation
process is done by using a regular expression to replace all data other than characters and
numbers with spaces. The results of the removal of punctuation will be followed by a tokenizing
process or a process that will break the sentence into word order. By doing the tokenizing process,
we can find out which words are dominant and have the highest frequency of occurrence in the
document, as shown in Figure 6.

Top 10 News Keywords
1077

27

844
e & 2 562 579

516 507

Frequency

lele kan ndonesia  pokemon  facebool bulu sikat babi stroke iphone

ook by
Words

Figure 6. Top ten (10) news keywords

Figure 6, shows the result of the top ten (10) keywords that are dominant and have the
highest frequency of occurrence in the document. It is what we have from doing the tokenizing
process. The word “lele” have 1077 frequency in all documents, the word “ikan” have 927
frequency in all documents, the word “Indonesia” have 644 frequency in all documents, and the
word “pokemon” have 642 frequency in all documents, and so on. Those keywords help recognize
the main topics discussed.

After going through the tokenizing process, the next step is a stop word removal process
which aims to eliminate words with a high frequency of occurrence but do not have a specific
meaning that represents a class of news data. In this case, the stop word removal process is
carried out using an Indonesian stop word list from Talla F.Z [12].

The last stage, after the stop word removal process, is to recombine various words that
have been processed in the previous stage, so that they return to a unified whole sentence and
become data that will be processed for the next processing stage.

The data that has gone through the pre-processing stage will then be extracted using the
trigram method with naive Bayes as the algorithm for the modeling process. In these steps, the
author uses multinomial naive Bayes because its model has been designed to determine term
frequency i.e. the number of times a term occurs in a document. Considering the fact that a term
may be pivotal in deciding the sentiment of the document, this property of this model makes it a
decent choice for document classification. Also, term frequency helps decide whether the term is
useful in our analysis or not. Sometimes, a term may be present in a document many times which
increases its term frequency in this model but at the same time, it may also be a stopword that
potentially adds no meaning to the document but possesses a high term frequency so, such words
must be removed first to gain better accuracy from this algorithm [15]. Based on the results of
multinomial calculations, naive Bayes and the results are known to have performance values as
shown in the Figures 7.
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Classification Performance
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Figure 7. Metric evaluation

Figure 7 shows the performance of a machine learning model based on four (4) forms of
measurement metrics, namely accuracy, precision, sensitivity, and F1-score. The performance
value is obtained based on the distribution of training data and testing data with a proportion of
70:30, where 70% of the data will be used as training data used to build the model, while 30%
of the other data will be used as testing data used to test the performance of the model.

Based on the results of the experiments carried out, as shown in Figure 7. the global
accuracy value obtained is 71.00%. However, when viewed based on the value for each class of
data, the value of precision, sensitivity (recall), and F1-Score produced shows a fairly good
performance in detecting fake news (hoax) in experimental data.

The precision, sensitivity, and F1-score values obtained to determine the performance of
the proposed machine learning model are calculated using the equation as described in the
previous chapter. The precision value for valid news is 60%, while for hoax news it is 74%. This
shows that there is a link between global accuracy results and the system in detecting fake news
content (hoax) better when compared to valid news content. Likewise, the value generated on
the sensitivity and F1-Score shows that the highest value is obtained in detecting the presence
of fake news content (hoax) in the data. Therefore, when viewed from the value of precision,
sensitivity (recall), and the resulting F1-Score, the system's prediction of fake news shows a better
performance than the system's prediction of valid news.

Conclusion

Experiments related to the detection system of fake news content on Indonesian-language
online media using machine learning models have been completed in this study. Naive Bayes as
the algorithm proposed as a model to predict a new invalid news content included, or fake news
(hoax) produces a global accuracy value of 71%.

In addition, an experiment conducted on 600 news data using the Indonesian Hoax News
Detection Dataset, obtained the respective performance values, namely a precision value of 74%
for fake news detection, and 60% for valid news. A sensitivity value of 87% for hoax news is
higher compared to the detection of valid news which produces a sensitivity value of 39%. For
the F1-Score value, the detection of fake news (hoax) is 80%, while the detection of valid news
is 48%.

Based on these results, it is known that the proposed model can be used to detect fake
news content in Indonesian language online media quite well.
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Abstract: The University of Flores first conducted E-Learning learning amid the covid 19 pandemic, the problem
faced was that most of the lecturers at the University of Flores did not understand E-learning by using information
technology. The Faculty of Information Technology facilitated all faculties at the university to conduct e-training.
E-Learning, in the learning process. The aim is to measure success in implementing the University of Flores
E-Learning information system. The model in this study is the Delone and Mclean model to measure success with
six dimensions, namely, system quality, information quality, users, service quality, user satisfaction, net benefits.
The method in this research is observation, a survey using questionnaires in the form of a Likert scale, and a
literature study. The data analysis technique used simple linear regression. The results showed that the Delone
and Mclean models were very well used to measure the success of using e-learning. The conclusion is that the
quality of information on the use percentage of 34.4%, the quality of service they use of 33.8%, the quality of the
system on the satisfaction of the users is 38.6%, and the quality of the services on the satisfaction of the users
34,5%, the users on the satisfaction of the users 43,4%, use of net benefits is 58.7% and user satisfaction of net
benefits is 48.8%. The higher the value of these variables, the higher the success rate of information systems using
E-learning at universities will be.
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Introduction

The Covid-19 pandemic has forced the government to issue a new policy to stop the spread
of Covid-19, namely implementing public invitations to carry out physical distancing or keeping
other people one meter apart and avoiding crowds and various meeting events that lead to
associations [Covid-19, 2020]. The government also implements a policy to stay at home or Work
From Home (WFH) and activities related to gatherings or gatherings

In this condition, all lecturers are required to replace learning using E-Learning. Various
platforms are used for teaching so it needs to be supported by good learning facilities and the
use of information technology [1]. Most of the lecturers at the University of Flores do not
understand E-learning using information technology, so the Faculty of Information Technology at
the University of Flores facilitates all faculties at the university to conduct training using
E-Learning in presenting information related to the lecture process. Face-to-face online learning
through applications is the most profitable thing to stop the spread of Covid-19, as well as
maintain the health and safety of lecturers and students from exposure to the virus [2].

The success of the E-learning learning information system amid the Covid 19 pandemic,
for Lecturers is very necessary to support all learning processes at the University of Flores. This
E-learning Information System can be accessed by all lecturers at the University of Flores to
include all learning materials so that the online learning process can run effectively and
efficiently [3]. All students can access all information related to online learning. Measurement of
information systems is needed by the University to know the added value for Higher
Education [4].
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The University of Flores is conducting E-Learning lessons for the first time amid the covid
19 pandemic. Researchers analyzed to measure the level of learning success using the Delone
and Mclean models by measuring the success factors, namely: System Quality, Information
Quality, Service Quality, Actual Use, Use Statistics, Net Benefits [5]. The role of information
systems in an organization or college is no longer in doubt, its support can provide universities a
competitive advantage to compete with other universities using information systems.

Methodology

Research Subject

The research subjects discussed in this study were all lecturers at the University of Flores
as users of information systems. The measurement of level of success is measured based on the
Delone and Mclean Model using six characteristics that aim to evaluate and find out the extent of
success in implementing the University of Flores E-Learning information system.

Research Design

INFORMATION
QUALITY
INFORMATION| USE
TO USE \
QuALITY NeT
Q BENEFITS
USER /

STATISFACTION

SERVICE
QUALITY

Figure 1. Information system success model

Figure 1 shows the D&M Information System Success, this model has six interconnected
dimensions

Method of collecting data

Data collection methods used in this research are observation, a survey using questionnaires,
literature study [6]. The analysis technique uses simple linear regression [7].

Population and sample

The population used in this study were all lecturers at the University of Flores as users of the
E-Learning information system. The sampling technique is a random sampling technique in
determining the number of samples using the Slovin formula so that the sample used is =204.

Validity and Reliability Test

A validity test is used to measure whether a questionnaire is valid or not from a statement that
can reveal something that will be measured from the questionnaire. The research instrument is
said to be valid if, the product-moment correlation coefficient exceeds 0.367, the product-moment
correlation coefficient> r-table (q, ; n-2) n = number of samples, Sig value [8]. The formula for
testing the validity of the instrument is as follows:
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nyXy — EX)EY)

V(EX)? = (X)) (nE()? = Xy)?

Description :

r : Correlation coefficient r pearson

n : Number of samples/observations

X : Independent variable/first variable

y : Dependent variable/second variablec

The validity data of calculating are as follows:

Table 1. Validity test

Case Processing Summary

N %
Cases Valid 204 100.0
Excluded?® 0 0.0
Total 204 100.0

a. Listwise deletion based on all variables in the procedure.

Reliability Test

To calculate the reliability measurement using Cronbach's Alpha, with this technique if the
reliability coefficient with r value > 0.600. For the calculation process using SPSS[9]. Cronbach's

Alpha formula is as follows:
Yot?

ril = (m) 1-=5)

Description :

rii : Instrument reliability

k : number of questionnaire items
>ot>  : number of item variants

at2 : Total Variants

Croanbach's alha table is as follows:

Table 2. Reliability Test

)

Reliability Statistics

Cronbach's Alpha Cronbach's Alpha Based on | N of Items
Standardized Items
0.056 0.963 35

After compiling the questionnaire and testing the validity,

reliability, and distributing

questionnaires to all lecturers at the University of Flores using E-Learning, the next step is to

conduct an analysis.

Results and Discussions

This study was adapted from the information system success model developed by Delone and
Mclean. This study uses six variables consisting of system quality, information quality, service
quality, usage, user satisfaction, and net benefits. The purpose of this study was to determine
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the effect of these variables in the use of the University of Flores' E-Learning information system.
This study has nine hypotheses to see which variables affect the success of the University of

Flores E-Learning information system.
1. System Quality to Use

From the results of a simple linear regression test on the system quality variable (System
Quality) to the user (Use), the value is obtained from F count > T table.

Table 3. Coefficient of system quality to users

Coefficients

Model Unstandardized Coefficients | Standardized t Sig.
Coefficients
B Std. Error Beta
1 (Constant) | 0.300 0.057 5.223 0.000
NZXI 0.593 0.058 0.587 10.298 0.000

a. Dependent Variable: NZY1

From the ANOVA test by paying attention to R Square, the regression coefficients that are
generated with t-count values of 5.223 and 10.298 with a significance of 0.000, show that the
quality of the system affects the use of each with a significant coefficient.

Table 4. ANOVA test

\ ANOVA?
Model Sum of | df Mean Square | F Sig.
Squares
1 Regression 30.958 1 30.958 106.059 | 0.000b
Residual 58.964 | 202 0.292
Total 89.922 | 203

a. Dependent Variable: ZUSE
b. Predictors: (Constant), ZKS

The results of the ANOVA test show F count 106,059 with a significant 0.000, then compared
with F table with df numerator of 1 and df denominator 202 with a significant level of 0.05 is
3.04, it is very clear that F count > F table 4. So it can be concluded that the quality of the system
is very influential on its use. This is in line with research conducted by [10] if the quality of the
system is good, then user satisfaction will increase.

2. Information Quality on Use

Table 5. System quality to users

Coefficients?

Model Unstandardized Coefficients | Standardized t Sig.
Coefficients
B Std. Error Beta
1 (Constant) | 0.351 0.057 6.108 | 0.000
NZX2 0.538 0.058 0.549 9.334 | 0.000

a. Dependent Variable: NZY1

By looking at the R Square value with a model of 0.301 or 30.1%, the quality of information does
not significantly affect the use. The resulting model with t-count values of 6.108 and 9.334 with
a significance of 0.000 shows that each coefficient has no significant effect on the use. The quality
of information with a B value of 0.351 while the effect on the use of 0.538.
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Table 6. ANOVA test

ANOVA?
Model Sum of | df Mean Square | F Sig.
Squares
1 Regression | 27.098 1 27.098 87.130 0.000b
Residual 62.824 202 0.311
Total 89.922 203
a. Dependent Variable: ZYU
b. Predictors: (Constant), ZX2KI
Table 7. Summary model
Model Summary®
Mo R R Ad- Std. Er- Change Statistics
del Squ juste ror of R F dfl df2 Sig. F
are dR the Es- | Square | Chan Change
Squar timate Change ge
e
1 0.549 0.3 | 0.298 0.5576 0.301 87.1 1 202 0.000
a 01 8 30

a. Predictors: (Constant), ZX2KI
b. Dependent Variable: ZYU

The results of the ANOVA test F Count = 87,130 with a significant 0.000, then compared with
Ftable with df the numerator of 202 and df of the denominator 203 at 0.05, the value of which is
3.04 so it can be concluded that the information quality variable has an effect on usage but is
less significant on usage because by looking at the R-value Square of 0.301. This result shows
that the higher the quality of the information used, the higher the use of e-learning amid the
COVID-19 pandemic [11].

3. Quiality of service to use

Table 8. ANOVA test

ANOVA?
Model Sum of df Mean Square F Sig.
Squares
1 Regression 30.412 1 30.412 103.230 0.000°
Residual 59.510 202 0.295
Total 89.922 203

a. Dependent Variable: ZKUse

b. Predictors: (Constant), ZKPEL

From the results of the F test, the calculated F value is 103,230 with a significant level of 0.000,
then compared with the F table with df numerator 1 and df free denominator 202 with a significant
level of 0.05 whose value is 3.04. it seems very clear that F count = 103.230 > from F table 3.04,
so it can be concluded that the quality of service is very influential on usage.

72



Jurnal Manajemen Teknologi dan Informatika

Table 9.Coefficients

Coefficients?

Model Unstandardized Coefficients | Standardized |t Sig.
Coefficients
B Std. Error Beta
1 (Constant) | 0.322 0.056 5.717 0.000
ZKPEL 0.574 0.056 0.582 10.160 0.000

a. Dependent Variable: ZKUse

The resulting model with a t value of 5.717 > 0.056 and a significance of 0.05 (0.000 < 0.05) so
it can be concluded that the quality of service is very influential on usage. The results of this
study are in line with research conducted by [11] the better the quality of service in the learning
process with e-learning, the better an increase in the use of e-learning.

4, System Quality on user satisfaction

Table 10. Summary Model

Model Summary®

M R R Ad- Std. Er- Change Statistics
od Squ justed ror of R F dfl df2 Sig. F
el are R the Es- Square | Chan Change
Square timate Change ge
1 0.6 | 0.38 0.383 0.5052 0.386 126. 1 202 0.000
212 6 1 817

a. Predictors: (Constant), ZKS

b. Dependent Variable: ZKP

By looking at the correlation R of 0.621 the effect of system quality on user satisfaction. The
coefficient of determination is 0.383 with the understanding that the effect of the independent
variable on the dependent variable is 38.3%, while the rest is influenced by other variables.

Table 11. ANOVA test

ANOVA?
Model Sum of | df Mean Square | F Sig.
Squares
1 Regression 32.369 1 32.369 126.817 | 0.000°
Residual 51.558 202 0.255
Total 83.927 203

a. Dependent Variable: ZKP

b. Predictors: (Constant), ZKS

Table 11 shows that the calculated F value = 126,817 > from Ftable 3.04 with a probability level
of 0.000 < 0.05, regression can be used to predict the participation variable.
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Table 12.Coefficients

Coefficients?

Model Unstandardized Coefficients | Standardized t Sig.
Coefficients
B Std. Error Beta
1 (Constant) | 0.309 0.054 5.762 0.000
ZKS 0.606 0.054 0.621 11.261 0.000

a. Dependent Variable: ZKP

Table 12 shows the value of t arithmetic = 5.762 with a significant value of 0.000 <0.05, then
rejecting HO and accepting H1 means that there is an influence between system quality and user
quality. The results of research conducted by[12] show that the better the quality of the e-
learning system used, the better the satisfaction of e-learning users at the University of Flores.

5. Information Quality on User Satisfaction

Table 13. Summary Model

Model Summary®

Mo | R R Adjusted | Std. Er- | Change Statistics
del Squar | RSquare | ror  of | R Square | F dft |df2 |Sig. F
e the Esti- | Change | Chan Change
mate ge
1 0.40 | 0.163 | 0.159 0.58970 | 0.163 39.34 |1 202 | 0.000
42 5

a. Predictors: (Constant), ZKI
b. Dependent Variable: ZKP

The correlation value R = 0.404 shows the percentage of the influence of information quality on
user satisfaction by looking at the coefficient of determination R Square of 0.163, implying that
the influence of information quality on user satisfaction is 16.3%, not too significant.

Table 14. ANOVA test

ANOVA?
Model Sum of | df Mean Square | F Sig.
Squares
1 Regression 13.682 1 13.682 39.345 0.000°
Residual 70.245 202 0.348
Total 83.927 203

a. Dependent Variable: ZKP
b. Predictors: (Constant), ZKI

From the ANOVA test and paying attention to R Square 0.163, which is less significant, the
resulting coefficient is not good, so it cannot be used for analysis. So it can be concluded that the
quality of information does not significantly affect the user. This is because the University of
Flores is already using e-learning, but only some of the lecturers use e-learning. This research is
in line with [13].
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6. Service Quality on User Satisfaction

Table 15. Summary Model

Model Summary®

Mo | R R Adjusted | Std. Er- | Change Statistics
del Squar | R Square | rorof the | R Square [ F df1 df Sig. F
e Estimate | change | Chang Change
e
1 0.58 | 0.345 | 0.342 0.52155 | 0.345 106.5 |1 202 | 0.000
8 34

a. Predictors: (Constant), ZKP
b. Dependent Variable: ZKPM

The correlation value R = 0.588 shows the percentage of the influence of service quality on user
satisfaction with a coefficient of determination R Square = 0.345, that the effect of service quality
on user satisfaction is 34.5% and the rest is influenced by other variables.

Table 16. ANOVA test

ANOVA?
Model Sum of | df Mean Square | F Sig.
Squares
1 Regression | 28.979 1 28.979 106.534 | 0.000°
Residual 54.948 202 0.272
Total 83.927 203

a. Dependent Variable: ZKPM
b. Predictors: (Constant), ZKP

The calculated F value = 106.534 with a probability of 0.000 <0.05, then the regression model
can be used. This value is then compared with the value of Ftable 3.04. It seems very clear that
Fcount = 106,534 is greater than Ftable = 3.04, so it can be concluded that service quality is
very influential on user satisfaction. This research is in line [14], showing that there is an influence
between service quality on user satisfaction.

7. Users to User Satisfaction

Table 17. Summary Model

Model Summary®

Mo | R R Adjusted | Std. Er- | Change Statistics
del Squar | R Square | ror of the | R Square | F dfl df2 Sig. F
e Estimate | Change | Chang Change
e
1 0.658 | 0.434 | 0.431 0.48511 | 0.434 1546 |1 202 0.000
a 38

a. Predictors: (Constant), NZP
b. Dependent Variable: NZKP

The correlation value R = 0.658 shows the percentage of the effect of the use on user satisfaction
with a coefficient of determination R Square = 0.434, which means that there is a 43.4% effect
of usage on very good user satisfaction and the remaining 56.6% is influenced by other variables.
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Table 18. ANOVA test

ANOVA?
Model Sum of | df Mean Square | F Sig.
Squares
1 Regression 36.391 1 36.391 154.638 | 0.000°
Residual 47.536 202 0.235
Total 83.927 203
a. Dependent Variable: NZKP

b. Predictors: (Constant), NZP

The calculated F value = 154.638 with a probability level of 0.000 <0.05, then this model can be
used to predict the participation variable. The value of t count = 5.690 with a significance of
0.000 <0.05, rejecting HO and accepting H1. It can be concluded that the user is very influential
on user satisfaction. The results of this study are in line with research conducted by [15] there is
a user influence on user satisfaction.

8. Use against Net Benefits

Table 19. Summary Model

Model Summary®

Mo | R R Adjusted | Std. Er- | Change Statistics
del Squar | R Square | ror  of | R Square | F dft |df2 |[Sig. F
e the Esti- | Change | Chan Change
mate ge
1 0.76 | 0.587 | 0.585 0.39566 | 0.587 286.7 |1 202 | 0.000
62 32

a. Predictors: (Constant), NZP
b. Dependent Variable: NZNB

The value of R = 0.766 indicates that the effect of the use on net benefits is quite significant with
a coefficient of determination R Square = 0.587, that the effect of the use on net benefits of
58.7% is very good to use and the remaining 41.3% is influenced by other variables

Table 20. ANOVA test

ANOVA?
Model Sum of | df Mean Square | F Sig.
Squares
1 Regression 44.888 1 44.888 286.732 | 0.000°
Residual 31.623 202 0.157
Total 76.511 203
a. Dependent Variable: NZNB

b. Predictors: (Constant), NZP

From the Anona test by looking at the value of R square = 0.587, then the calculated F value =
286.732 with a probability of 0.000 <0.05, the regression model can be used. This value is then
compared with the value of Ftable 3.04. It seems very clear that Fcount = 286.732 is greater
than Ftable = 3.04, so it can be concluded that the use has a great effect on net benefits. The
results of this study conducted by [16], there is an effect of the use on net benefits.
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9. User Satisfaction with Net Benefits

Table 21. Summary Model

Model Summary®

Mo | R R Adjusted | Std. Er- | Change Statistics
del 2quar R Square rEZrticrzqfatth ee R Square | F dfl df2 Sig. F
Change Chang Change
e
1 0.699 | 0.488 | 0.486 0.44020 | 0.488 1928 |1 202 0.000
a 39

a. Predictors: (Constant), NZK
b. Dependent Variable: NNB

The value of R = 0.699 indicates that the percentage of the effect of user satisfaction on net
benefits with a coefficient of determination R Square = 0.488 or 48.8% of user satisfaction on
net benefits and the remaining 51.2% is influenced by other variables.

Table 22. Anova test

ANOVA?
Model Sum of | df Mean Square | F Sig.
Squares
1 Regression | 37.368 1 37.368 192.839 | 0.000°
Residual 39.143 202 0.194
Total 76.511 203

a. Dependent Variable: NNB
b. Predictors: (Constant), NZK

The value of R = 0.699 indicates that the percentage of the effect of user satisfaction on net
benefits with a coefficient of determination R Square = 0.488 or 48.8% of user satisfaction on
net benefits and the remaining 51.2% is influenced by other variables. The calculated F value =
192.839 with a probability level of 0.000 <0.05, then this model can be used to predict other
variables. Thus the value of F count = 192.839 > from F table = 3.04, then user satisfaction is
very influential on net benefits. The results of this study are in line with research conducted by
[17] showing that user satisfaction has a significant effect on net benefits.

Conclusion

This study uses the Delone and Mclean model to measure the success of the University of Flores
E-Learning information system by looking at the influence of each variable that exists in the
Delone and Mclean model, the results of the analysis of the success of its application based on
the discussion above can be concluded that: variables that have a large and positive effect on
the success of the E-Learning information system at the University of Flores, namely the variable
quality of information on use with a percentage of 34.4%, service quality on use 33.8%, system
quality on user satisfaction 38.6%, service quality to user satisfaction 34.5%, user satisfaction to
user satisfaction 43.4%, usage to net benefits 58.7% and user satisfaction to net benefits 48.8%.
The higher the value of these variables, the higher the success rate of the information system
using E-learning at the University of Flores. The Delone and Mclean models are very successful
in measuring the information system and it is hoped that all Flores University lecturers are re-
quired to use e-learning.
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Abstract: The telecommunications industry plays a role in meeting the needs of digital connectivity services to
the community, especially in line with the community's need for internet connections which is increasing rapidly.
As one of the telecommunications service operators in Indonesia, "PT. MNO Indonesia” must meet this need to
get maximum profit and the best service to the customers with the right business strategy. However, the current
connectivity business model is still the mainstay, with revenue levels that tend to stagnate and even experience
a decline. The provision of network services and investment in infrastructure development are still the main con-
cerns, so a change in business strategy is needed. This study proposes several recommendations for business
strategies to increase revenue based on reviewing and analyzing financial data and statistics for Indonesian and
international telecommunications businesses. In this study, financial report data and digital sector statistical data
were analyzed and divided into four aspects: traffic, finance, network development, and digital service with the
min-max method, standard deviation, and average. From the analysis conducted in this research, "PT. MNO Indo-
nesia" needs to transform its business into digital business model.
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Introduction

A digital business is a business that uses technology as an advantage in internal and exter-
nal operations. Another definition of digital business is the most advanced business today, which
is expected to continue to grow every year and increase sharply [1]. Digital technology has revolu-
tionized the entire joint of life, giving birth to a new civilization. All service companies are compet-
ing to provide digital version services for consumers and are committed to maximizing the use of
digital technology by presenting a variety of service digitization solutions that are increasingly in-
tegrated.

The development of information technology and telecommunications greatly impacts the
business sector. Business systems that previously used traditional patterns were transformed into
digital by following the needs of people who demand speed and efficiency in service and buying
and selling goods. Digital businesses also provide benefits in ease of transactions by connecting
sellers and buyers using online media. It makes many companies that create platforms (websites
or startups) to support the business.

5G technology is a 5th generation cellular network that is the wireless standard after 1G,
2G, 3G, and 4G networks [2]. 5G technology is desighed to connect all objects, machines, and
devices simultaneously by providing high data speed capabilities up to 20 times faster than the
previous generation (4G), i.e., based on IMT-2020 reaching 20 Gbps. 5G technology is also de-
signed for services with large network capacity and wide bandwidth as in the mmWave frequency
band spectrum to provide faster responses with very low latency so that users as a whole get a
more uniform experience despite the user's moving conditions.
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5G technology was officially launched in Indonesia in early 2021 through a press confer-
ence between the Ministry of Information and Communication (Kominfo) and one of the opera-
tors. The operation of 5G networks is a form of accelerating digital transformation in Indonesia.
5 G ser-vices connect communication between people and provide human integration services
with ma-chines. For 5G services to run optimally in Indonesia, it requires the allocation of the
frequency spectrum in three layers, namely low band, middle band, and high band. Each layer
can later be used according to the services needed. Currently, operators are preferred to use the
middle band layer for mobile broadband development. Together with industry players, the gov-
ernment pre-pares ecosystems and devices such as smart cities, e-commerce, and the Internet
of Things (IoT) in the industry.

The development of telecommunication technology to the fifth generation (5G) encourages
mobile network operator companies to adapt by carrying out digital transformation. The Covid-
19 pandemic is one factor driving the acceleration of digital transformation, where people switch
to utilizing telecommunication technology to carry out various activities. This condition makes the
acceleration of cell operator companies follow the digital transformation process. Mobile operator
companies in the last ten years (decade) are still relying on connectivity businesses model with
stagnant revenue levels and even tend to fall [3].

Continuous advances in high-speed mobile services and internet connectivity between de-
vices continue to drive competition and innovation in the telecommunications service provider
sec-tor. Much of the main focus of the business rests on providing faster data services, including
high-resolution video transmission services. Other driving factors of the telecommunications busi-
ness are the demand for increased connectivity and multiplication. This condition places the mo-
bile op-erator company as a network provider (dump-pipe), where other parties such as applica-
tion pro-viders, OTT, and others manage the implementation of network services.

From an investment point of view, 5G technology infrastructure requires very large costs,
including coverage of the 5G area of narrower telecommunication devices, contributing to devel-
opment costs. In addition, the deployment of fiber optics as a backbone network also increases
the investment costs of mobile operators. Network-related capital expenditures are expected to
increase by 60% from 2020 to 2025, resulting in a two-fold increase in total cost ownership (TCO)
[4]. Nonetheless, mobile operators must upgrade existing 4G networks to 5G networks to cope
with the growing demand for data year after year [4]. In addition, the service innovations, e.g.,
machine-to-machine communication and virtual reality that cannot be supported by 4G technol-
ogy, encourage operators to build 5G networks [5]. As one of the mobile operator companies in
Indo-nesia, "PT. MNO Indonesia" has a rather high investment burden for the development
(CAPEX) of telecommunication networks while revenue conditions have not increased signifi-
cantly. During the last five years, from 2016 to 2021, the CAPEX average of 15% was allocated
for mobile network improvements. Revenue conditions were no longer rising in double digits as
in the previous year. This condition provides a tendency that is not good for running the compa-
ny's business, so the right strategy is needed to maintain the sustainability of both the business
and the provision of services for customers.

Ideally, communication needs in Indonesia should be able to reach all regions from Sabang
to Merauke, providing equitable access to data communication. However, the penetration rate of
telecommunication infrastructure is still uneven. About 40% of rural areas, especially in the Fore-
front, Remote, and Disadvantaged areas, still do not get the reach to telecommunication services
[6]. The Government of Indonesia supports digital development in Indonesia through The Minister
of Communication and Information Regulation No. 2 of 2021, concerning the acceleration of dig-
ital transformation [7] with the condition of the Eastern Indonesia Region (KIT), which has 11
prov-inces with eight industrial estate locations as targets for the development of mobile tele-
communi-cation networks. One of the programs launched in the '3T' area ("Terdepan, Terluar &
Terting-gal") was inducted in 2015-2020. From 2021 to 2022, the government continues to pro-
vide BTS (Base Transceiver Station) in 7,904 Villages, where the largest allocation is in the Eastern
Indone-sia Region [8].

In some of the scientific literature that has been reviewed, the discussion in this study is
about business transformation to increase revenue potential and maintain sustainability. Based
on literature related to research topics reviewed from the point of view of background and re-
search methods, discussions are still limited to the development of technology (smart city, IoT,
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and wire-less sensors), investment, 5G infrastructure, and industry changes to digital, where no
specific discussion with business strategy is associated [9-28].

This research focuses on preparing a proposed recommendation for "PT. MNO Indonesia"
to transform the telecommunications business from Legacy /Connectivity towards Digital Business
to be able to survive to become the largest operator in Indonesia with a decent level of profitabil-
ity, accelerate the development of targeted 5G infrastructure, make investments and innovations
on the platform. Digital and automation to create new business opportunities.

Methodology

To formulate recommendations for the business strategy, the collected data was processed
and analyzed using quantitative and qualitative secondary data approaches. These data were di-
vided into four aspects: traffic, financial, network deployment, and digital services as summarized
in Table 1. Figure 1 shows a flow chart of the research carried out in this study.

Scientific Literature
Study

v

Data Collection

Financial Reports,
Statistical Data of

Digital Sector
{ Data Analysis J
‘ Traffic Analisys } [ Financial Analysis } {Nemfoiilgle;;eilgopnlentJ [Digital Service Analysis

{ Conclusions J
Recommendation

Figure 1. Research flowchart
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Table 1. Data categories to be analyzed

Aspect Parameter Description
Traffic Connections Data of customer total measured connections to the
digital services of "PT. MNO Indonesia”.
ARPU Data of average income of the digital services of
“PT. MNO Indonesia” per connected customer.
Financial Data Revenue Data of total annual income of “"PT. MNO Indone-
sia”.
Data CAPEX/Revenue Data of percentage ratio of "PT. MNO Indonesia”
Ratio income with annual CAPEX.
Data Net Profit Data of total annual net profit of "PT. MNO Indone-
sia”.
Network De-  Internet Access Dis-  Data on the level of connectivity of service users to
ployment tribution internet access per region in Indonesia at “"PT. MNO

Indonesia”.

Digital Services ICT Market Market data from the ICT business in Indonesia in
recent years and forecasts for the next few years.
Market Shifting Data pointer shifting market model in Indonesia

Digital Platform In-

Digital service investment data on digital platforms

vestation Data by "PT. MNO Indonesia”.

1. Scientific Literature Study
At this stage, we review scientific articles and popular news, which are used as material to
review the research topics to obtain problems and urgency in the telecommunications industry.

2. Data Collection

This research considers secondary data, both quantitatively and qualitatively, from various
sources related to the telecommunications business. The data used are the financial report data
of "PT. MNO Indonesia", statistical data on the digital sector of Indonesia, as well as comparative
data from other countries. These data will be analyzed and used to support the recommendations
at the end of the study. The data used is limited to the range of the last ten years to retain rele-
vancy.

3. Data Analysis

The data analysis process is the next step after data collection. The four categories of exist-
ing data can be reviewed on statistical parameters such as the average parameter, standard devi-
ation, and min-max. The analysis was done by comparing the data values between periods in one
particular aspect, as shown in Table 2. Based on the analysis obtained, it will be used to provide
conclusions in determining whether or not a business transformation is necessary.

4, Conclusions

This research aims to produce business strategy recommendations from the analyzed data.
The results of the analysis of this study are in the form of recommendations for "PT. MNO Indone-
sia" and other companies both nationally and internationally with appropriate conditions.

82



Journal of Manajemen Teknologi dan Informatika

/ PT. MNO

Services ! 4 ‘Nonton’ package, ‘ViCon' package, Application
/ 4 package.

M Joint venture Digital Service Company
It Digtal 2 e Start Up Investment
E I
commerse I Payment e-Wallet

Enterprise (loT, C rity & Digital Marketing)

Figure 2. Research mind map

Figure 2 shows a mind map illustrating the "PT. MNO Indonesia " services with the legacy
(legacy) and the new business potential in the digital transformation process. The beginning of
the telecommunications business was voice and SMS services for mobile communications, and
the development of cellular technology provided additional services, namely data services. Previ-
ously, data services only served the needs of the internet, video calls, and chats. Still, it has been
devel-oping since the existence of other services from sharing applications that are very easy to
find in the smartphone system. This condition makes the business in "PT MNO Indonesia " remain
com-petitive and sustainable by developing previous services in 4G technology (digital payment,
video conference platforms, watching packages, and application packages), new businesses in
5G tech-nology (IoT, security, cloud) and digital marketing as well as investing with other digital
compa-nies.

Results and Discussions

There are 4 (four) aspects of elaboration needed to pay attention to the transformation
points of "PT. MNO Indonesia", namely aspects of traffic, finance, network deployment, and dig-
ital services.

Figure 3 shows a trend graph of Total Cellular Connection and total ARPU from "PT. MNO
Indonesia " from 2012 to 2021. Total Cellular Connection tends to stagnate at 178 million connec-
tions in Q4-2021 and does not increase compared to the previous four years (181 million connec-
tions in Q2-2017). It can be seen that the increasing number of users will support the probability
of traffic growth, as well as indirectly also increase revenue for the operator company, so "PT.
MNO Indonesia" needs to maintain or increase provider users with products or services that are
affordable, attractive, and up-to-date. The potential that digital business will continue to grow,
with services from 5G technology services will bring interest and positive impact for users and
providers.
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Figure 3. Total cellular connection "PT. MNO Indonesia" [3]

Figure 4 shows the average revenue per user (ARPU) of the company "PT. MNO Indone-
sia ". It indicates that the total ARPU has not increased since six years ago, which was 3.01 USD
in Q4-2015 to 3.01 USD in Q4-2021. This condition encourages the company to grow user connec-
tions by growing the potential for new service penetration. With the increase in the ARPU value,
the revenue per user will provide value growth for the company.
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Figure 4. ARPU by connection "PT. MNO Indonesia" [3]

Figure 5 shows revenue trends for the period 2012 to 2021. It has a positive business
trend, and it is observed from the results that revenue has continued to grow over the last three
years, namely from 2.1 billion USD in Q2 -2018 to 2.5 billion USD in Q3-2021. The company's
total revenue continues to grow, although it should be noted that its revenue has been saturated
in the last two years. Until now, the company is still the largest provider in Indonesia. Similar to
the traf-fic aspect, the financial aspect will grow by increasing the penetration of the cellular
telecommuni-cations market from the company "PT. MNO Indonesia "and maintaining stability in
terms of de-velopment and operational costs of the company.
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Figure 5. Revenue "PT. MNO Indonesia" [3]

Figure 6 shows a graph of the percentage ratio of the CAPEX/revenue value. The
CAPEX/revenue ratio value shows relatively stable results (between the last two years, namely
15.33% in Q2-2019 and 15.81% in Q3-2021). With the shifting streamline from legacy business
to digital, any development to maintenance action will be a big factor that has the potential to
reduce revenue. It shows that the company needs to continue to maintain it, extend assets and
deploy-ment from the access infrastructure sector to the core in a stable manner, and adjust to
the in-come earned by the company.
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Figure 6. CAPEX to revenue ratio "PT. MNO Indonesia" [3]

Figure 7 shows a graph of the net profit value. The data found that the company's net
profit was in a stable range of values, reaching 507 billion USD in Q4-2018. After that, it was at
470 billion USD, and the latest data in Q3-2021 Net Profit was 467 billion USD. The company "PT.
MNO Indonesia" earns relatively healthy profits due to slowly growing profits, so the company's
market in the telecommunications business is running well. These three parameters show that
the company's business is still healthy. The increase in revenue and net profit needs to be main-
tained so that the company's condition continues to run.
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NET PROFIT (IN USD)
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Figure 7. Net profit "PT. MNO Indonesia" [3]

This aspect shows how the penetration of internet access in Indonesia is. Indonesia still
has gaps in telecommunications network infrastructure, especially for provinces with limited last-
mile physical networks. Figure 8 shows internet access in the provinces in Indonesia. Based on
BPS data, most penetration of Internet Access distribution is dominated by big cities in Indonesia.
These cities including DKI Jakarta, D.I. Yogyakarta, Riau, East Kalimantan, and Bali already have
the infrastructure and a high population. Meanwhile, several provinces in the Eastern Indonesia
Region (KIT) are included in the distribution of Internet access from the lowest, namely Papua,
NTT, North Maluku, West Sulawesi, and Maluku. The potential shown should serve as a bench-
mark so that the company can expand its network development to become larger in cities that
have the potential to increase revenue for the company, especially for 5G services.
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Figure 8. Distribution of internet access in Indonesia to Provinces [6]
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This aspect illustrates that digital business is expected to trigger new penetration for com-
panies. The current trend in almost all countries has the same portrait related to the telecommuni-
cations business. The presence of digital services provides productive potential in the future and
the saturation of the pure telecommunications business. Figure 9 shows a graph of the ICT market
in Indonesia, where the telecommunications sector tends to be saturated, and the cyber security
sector has not grown significantly. Still, the trend will become an important factor in the future,
and the Digital Service sector is a factor that is expected to grow rapidly in the next few years.

$35,000 -

$30,000 |~

$25,000 |
$20,000 |-

$15,000 I~

% Millions

$10,000 |-

$5.000 -
0 017 | 2018 | 2009 | 200 | 2001 | 2022
B Cyber Security | $321.7 | $349.7 | $380.0 | $4130 | $4489 | $4879
B Digital Serwces‘ $1.811.5 | $2.9520 | $4.237.2 | $5.7496 | $7.506.0 | $9,5284
B Telecoms | $22,129.6 | $22,739.9 | $22,850.1 | $22,692.2 | $22,611.2 | $22,537.3

Figure 9. The market value of the Indonesian ICT sector 2017 — 2022 [29]

Moreover, being driven by the COVID-19 pandemic, which is a factor in accelerating
changes in the ICT world, the telecommunications sector must start moving from the legacy tele-
communications business (Voice, SMS) to the digital business. Figure 10 shows a graph of the
Digital Telco Indonesia market specifically, which is not much different from the explanation in
the previous section. The declining connectivity-legacy business has forced companies to move
to-wards other businesses, namely data-connectivity, enterprise ICT, and digital life & smart plat-
forms (Telkom Indonesia, 2020). It is expected that some of these business service products can
increase CAGR up to 11-12%.
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Figure 10. Indonesian digital telco market 2019 — 2025 [30]
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In addition, the telecommunications company also needs to think about ways to enter a
targeted and strategic digital business stream. The business stream is divided into dependent
parts, each with its focus on product investment to generate maximum profitability. Figure 11
shows that three parts focus on digital business attention: Digital Connectivity, Digital Platforms,
and Digital Services. 5G technology as an enabler of aspects of digital business is expected to be
a new business opening for other digital platforms and services.
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Figure 11. Strategic Intention for Digital Transformation [30]

Summary of data analysis result for these aspects: traffic, finance, network deployment,

and digital services:

1. Traffic PT. MNO
Total Cellular Connection tends to stagnant at 178 million connections in Q4-2021 and has
not increased compared to connections 4 years ago (181 million connections in Q2-2017).
ARPU has not increased since 6 years ago, namely from 13.01 USD in Q4-2015 to 3.01
USD in Q4-2021.

2. Financial PT. MNO
Revenue has increased in the last 3 years, namely from 2.1 billion USD in Q2-2018 to 2.5
billion USD in Q3-2021.
Capex/Revenue Ratio has been relatively stable (between 13% - 14%) in the last 2 years,
namely 15.33% in Q2-2019 and 15.81% in Q3-2021.
Net Profit was at the level of less than 500 Million USD in the last 2 years, Net Profit reached
507 million USD in Q4-2018 after that it was at the level of 4xx Millions USD in-cluding the
latest data in Q3-2021 Net Profit of 467 million USD.

3. Network Deployment
Network development in Indonesia is still uneven and there is a digital divide. Based on
BPS data, the Top 5 Internet Access Distributions are the most consecutive in DKI Jakar-
ta, D.I.Yogyakarta, Riau, East Kalimantan, and Bali. Meanwhile, The Bottom 5 Distribution
of Internet Access is the lowest in Papua, NTT, North Maluku, West Sulawesi, and Malu-
ku.

4, Digital Services
Based on the ICT Market in Indonesia, Telecommunications revenue has experienced sat-
uration, but Digital Services continues to show growth since the last 5 years (2017 until
now).
After Covid, the legacy telecommunications market fell rapidly, and the market moved from
Legacy to Data Connectivity and Digital Business (for example Digital Life and Smart Plat-
form rose by 11% with a market share of 18%).
To maximize cash flow (profitability), PT. MNO makes Investments in the Digital Platform
domain.
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Based on those analyses (ARPU has not increased, Net Profit was less than 500 Million
USD, Network development in Indonesia is still uneven and there is a digital divide), clearly shows
that PT. MNO urges to do Business Transformation.

Conclusion

As one of the largest telecommunications companies in Indonesia, "PT. MNO Indonesia" should
move from connectivity to a digital business. Some of the aspects of measuring business perfor-
mance consist of traffic, finance, network development, and digital services. It is very im-portant
to transform the telecommunications business from connectivity to digital business to sus-tain
itself as the largest operator in Indonesia with a decent level of profitability. With the increas-ing
interest in digital applications, the company should make investments and innovations in digital
platforms that can create new business opportunities and maximize the monetization of digital
ser-vices. The community's need for high-speed services increases rapidly, especially after Covid-
19. Three interrelated digital business domains can be implemented: Digital Connectivity, Digital
Plat-forms, and Digital Services.
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Abstract: Digital transformation in education improves entities by implementing significant changes in education
by combining information technology, computing, communication, and coordination. This paper proposes
improving education through a digital transformation through platforms, specifically online skills-based learning
called ASAH Skill. The survey was conducted by collecting question data from Google Forms. By using the Problem
Validation method and Primary Data, obtained Product Validation on Customer Needs (Survey) and Product Strat-
egy (Affinity Diagram). It is a market-based validation as a guide for designing ASAH Skill products that meet the
criteria and needs of Skill Providers and Seekers. The method considered consists of three steps, namely strategic
situation analysis (SSA), strategy formulation (SF), and strategy implementation (SI). We have finally found what
customers need to develop their skills during the isolation period of the covid-19 pandemic. The survey was con-
ducted on 51 respondents. Strategic Implementation consists of Mockup, Business Model Canvas (BMC), and
Problem Solution Fit Canvas. The biggest detention experienced by respondents was very limited mobility (82.4%).
The survey also showed that most of the activities respondents did during the pandemic were exploring new
things (37.3%). Video editing is the most learned skill during the pandemic (25.9%), and YouTube is the respond-
ents' main choice as a medium for learning skills (43.1%). Overall, the results of the study show that dispensing
and learning skills are a new need for society during a pandemic. The provision of a platform is a development
opportunity as a forum for the dissemination and learning of skills. The highest priority is on the 'easy to use'
attribute where all respondents give an importance rating of 5.
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Introduction

The modern world is constantly changing. The innovation introduces various human activity
fields so that people can continue developing, improving knowledge, skills, professions, or as
simple as trying new types of activities. In addition, it requires creativity, willingness to work with
colleagues to find new solutions, and the ability to critically develop the presentation of infor-
mation, reliability, and logical intervention. Digitalization also changes the pattern of people's
social life; it leads to open new opportunities to acquire and increase knowledge. Digital
technology in the modern world is not only a tool, but also an existential environment that opens
up new opportunities: learning anytime, lifelong learning, the ability to design educational jour-
neys, and personal education [1].

The development of digital technology affects all aspects of society, especially in developing
certain abilities (skills). The skill itself is the ability to act with a determined result with good
implementation. Skills consist of two categories that are hard skills and soft skills. Hard skills, also
known as technical skills, are abilities related to certain tasks or situations. These skills involve
understanding and proficiency in certain activities that involve methods, processes, procedures,
or techniques. These skills are easy to measure, unlike soft skills related to a person's personality.
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In the current era of the industrial revolution on digital technology, Indonesia’s number of
internet users has increased. In March 2021, the number reached 212.2 million, or 77.9% of the
total population of Indonesia [2]. This increment is mainly due to the COVID-19 pandemic, where
people tend to spend time in quarantine to learn, explore certain skills, and kill boredom. It can
also provide benefits for self-development. The fact is skill development (HR) in Indonesia is still
very low, where the index value of Indonesian HR 2020 is 0.53 /HCI<0.60 [3]. This condition is
partly due to the lack of public awareness regarding the importance of developing skills, both
hard skills and soft skills.

On the other hand, COVID-19 affects the availability of job opportunities and the
termination of employment contracts for most private workers. It increases the unemployment
rate and reduces the value of community productivity. Economic inequality also occurs
simultaneously with the increase in the unemployment rate. Data in August 2020 showed that
the national employment opportunity rate decreased by 1.84% from the previous year’'s same
period [4]. It also encourages the government to target 212,000 people to participate in the New
Entrepreneurial Creation Program. The important training programs and skills development
improve the quality and index of Human Resources in Indonesia, including high unemployment,
scattered skill-providing media, and difficulty getting a job.

Based on previous research, COVID-19 has a significant impact on digital transformation
in Hungary education, so new insights are necessary for digital transformation [5]. The industry
4.0 era encourages productivity, economic opportunities, and future jobs, thereby encouraging
digital disruption [6], and could enhance a platform-based application business model [7]. The
success of a digital learning platform depends on the user (user context and cultural context),
social (environment), institutional background, and several other aspects [8].

The various skill-based platform has been researched but only specific to a certain skill
such as entrepreneurship promotion [9], software skill learning [10], and researching skill [11].
This specified skill-based platform only benefit certain people who needed a specified skill, hence
it is needed to have a new different skill-based platform to cover various kind of skills.

This paper proposes a product design platform based on a skill-based digital platform:
ASAH Skill. This product design aims to provide a media (platform) that brings together skill
providers and seekers in the informal sector (Hard Skills/Soft Skills). The word ‘Asah’ comes from
an Indonesian language meaning ‘sharpen’. For those who are training providers, ASAH SKILL
can be a medium to create new jobs by utilizing the skills they have. As for skill seekers, they can
take advantage to acquire the required skills. Problem Validation and Primary Data methods ap-
proach is used, Product Validation is obtained in Customer Needs (Survey) and Product Strategy
(Affinity Diagram). It is market-based validation as a guide for designing ASAH Skill products that
meet the criteria and needs of Skill Providers and Seekers. With ASAH Skill, it is to be expected
to increase the national employment rate.

Methodology

The methodology will be used to ensure the approach of the skill-based learning platform
can meet and be accepted by the market consists of three steps, which are strategic situation
analysis (SSA), strategic formulation (SF), and strategic implementation (SI).
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Figure 1. Methodology diagram
(Source: Data Collection by Researchers)

Strategic Situation Analysis (SSA)

Strategic situation analysis discovers the current condition to find the gap between ideal
and existing conditions [12]. This step is to identify the problems in society. It is important to
discover the needs of the society for a new form to upgrade their skills during the pandemic
Covid-19 that brought new normal, limiting mobilizations, social interactions, and even work
termination. SSA uses a survey to map customer behavior and needs with a simple questionnaire.

This research considers ten simple questions for the survey to determine a set of situations
people face. The questions are to determine the detention that respondent is experiencing, what
they usually do during the pandemic, what skills they want to learn, and what kind of media they
use for learning skills.

Strategic Formulation (SF)

The strategic formulation uses available knowledge to document the intended direction of
a business and the actionable steps to reach its goals [12]. In this strategic formulation step, we
will focus on the product itself, where we analyze what kind of a platform-based product needs
from customers. In this case, the platform is in the form of an app on a smartphone. This paper
considers the form of a smartphone app for a couple of reasons. First, more people use
smartphones rather than desktops for daily internet needs. Second, creating a mobile app design
is simple and compact. Third, a mobile-based platform can easily transform into a web-based
platform. The considered product validation consists of a customer’s need and a product strategy.

This research surveys participants’ demographics to find what customers need. The survey
consists of 5 different dimensions: performance, reliability, feature, aesthetics, and serviceability.
These dimensions are based on [13] and will turn into 20 questions, where each question
corresponds to a different attribute. A scale of 1 to 5 for each question will determine how
important an attribute is, where a score of 1 is not important, while a score of 5 is very important.
After obtaining the survey, each attribute considers an average score.

The next step is a product strategy. This step will be conducted based on the survey's
customer needs. The product strategy solutions will be used in the form of an affinity diagram
analysis. An affinity diagram is a kind of predictive analysis technique that does the process of
data collecting and fetches the insightful hiding correlation in between the dataset.

Strategic Implementation (SI)

Based on the SSA and SF, a strategic implementation refers to the process of executing
plans and strategies [9]. SSA validates the problem, and SF validates the product. And defines
the market itself. It is important to prepare the product to be accepted by the market. The market
validation consists of Business Model Canvas (BMC) & Problem-Solution Fit Canvas.
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The BMC is a visual way of identifying key elements of business and how they relate. Vari-
ables used on BMC are the problem, solution, key metrics, unique value proposition, unfair
advantage, channels, customer segments, cost structure, and revenue stream. Go To Market
Strategy will be generated from BMC. Meanwhile, Problem-Solution Fit Canvas is trying to validate
BMC by focus group discussion with the user to get the user’s perspectives.

Results and Discussions
SSA Results

Figure 2 shows the survey to determine what customers need to develop their skills during
pandemic covid-19 isolation. The survey was conducted on 51 respondents. The survey was
conducted by collecting question data from Google Forms. Most of the respondents are fresh
graduates and adults with an age range of 24-30 years. The graphic below shows the result of
the survey of situation analysis.

Respondent age range Detention faced by respondent Skills respondent want to learn

® Haoytndjob

. . . The Media used by
Gender Activities during Pandemic Respondent to learn skills

® voute
® Plagng game & o
e °

ot
8log
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Figure 2. Survey of problem validation

The chart shows that most respondents are female, the age range at most is 24-30 years,
and during the pandemic, the biggest detention experienced by respondents was very limited
mobility (82,4%). The survey also demography that the most activities respondent do during a
pandemic are exploring new things (37,3%). Video editors are the most popular skills to learn
during a pandemic (25,9%), and YouTube became the main choice for responders as a medium
to learn skills (43,1%). Overall, the result shows that dispensing and learning skills are a new
need for society amid a pandemic. The provision of a platform is an opportunity for development
as a forum for dispensing and learning skills.

SF Result

Strategic Formulation consists of Customer Needs and Product Strategy. Strategic
Formulation consists of Customer Needs and Product Strategy. Consumer needs are known by
spreading questions according to consumer needs for the product. The product strategy is made
to determine the main priorities of consumer wants and needs for platform products. With the
form of an affinity diagram, it can be seen that the highest consumer interest in the platform in
terms of what must exist and which can support the use of the platform.
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Customer Needs (Survey)

Based on the 20 questions related to customer needs, it shows that 50 respondents found
the main attribute the skill-based platform needs. In this case, the platform is in the form of a
smartphone app. These respondents are the same as the SSA survey given.

Table 1. Power consumption, cost and time

Importance
Dimension Attribute Scale
(Average)
Performance The application recognizes user preference 4.28
Performance The application can give important notification 3.66
Performance The application provides any skills 4.32
Performance  Skill-seeker can find various skills in the app 4.68
Performance  Show skill provider profile 4.82
Reliability Easy to use 4.9
Reliability Low-cost internet access 3.96
Reliability Less memory capacity 3.96
Reliability Application runs without error 4.84
Reliability The application can run on any OS 4.58
Reliability ,(B‘Gs;yongcizlranSe able account with another platform 3.66
Reliability Payment can be done by application 4.14
Reliability The application can be used anywhere and anytime 4.74
Feature Have ‘send feedback’ feature when an error occurred 3.88
Feature Application categorizes the skills 4.68
Feature Have a “chat” feature between provider and seeker 4.6
Feature Certificate at the end of the course 4.22
Feature How to use app tutorials 4.4
Aesthetics Attractive interface 4.38
Service ability Application has customer service 4.02

Based on Table 1, the average score on the importance scale is 4.34. A score above 4.43
is considered the main attribute, meaning the product must include those attributes. The main
attribute can be seen in Table 1 with bolded text. From table 1, we can see that the highest
priority is within the ‘easy to use’ attribute, where all respondents gave an importance rating of
4.9.

Product Strategy (Affinity Diagram Analysis)

The product strategy will be in the form of an affinity diagram analysis. Affinity diagrams
are similar to cause and effect diagrams but are more suitable for larger issues where even the
main issue is not well defined [14]. The main attributes can then be modified from the customer
needs into a solution of the product itself. Based on Table 1, we can create a diagram consisting
of four different technical, account, features, and customer service categories. The detail of each
category of the affinity diagram analysis can be seen in Figure 3.
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Figure 3. Affinity diagram analysis

Technical

The technical category is created because of the high priority of a platform to run smoothly.
The ‘Application runs without error’ and ‘Application can be used anywhere and anytime’
attributes can be taken into account in the form of a cloud server-based service. The cloud-based
server is usually reliable, where it can be guaranteed to run 24/7 without internal errors. This
category includes the platform app that can run into different operating systems and error
handling in the form of ‘send feedback’.

Account

The account category is made for skill seeker and skill provider accounts. From the attribute
‘show skill provider profile’ and *have a “chat” feature between provider and seeker,” we separated
the skill seeker and skill provider accounts. It will help the platform to differentiate the roles. The
skill provider needs to have a clear profile of the skill seeker, so the information needed for the
skill provider are skill information, price, time and duration, experiences, etc. Both skill seeker
and provider also need to verify their account. It is needed to validate whether the account is a
real person.

Features

The features category covers all the features needed for the platform app. The ‘skill-seeker
can find vary skill in app” attribute can be in the form of a search bar, and the *how to use app
tutorial’ attribute can be in the form of a tutorial for both skill seeker and provider. This category
also consists of a category for skill, a chat box between skill seeker and provider, profile viewing
for skill provider based on reviews, payment method feature, and preference settings such as
appearance, notification, language, etc.

Customer Service

The customer service category consists of frequently asked questions, live chat for
customer services, and contact information. This category is not as important as the other three
categories, but it is needed to maintain the platform’s reliability in assisting customers.

ST Results
The strategic implementation consists of Mockup, Business Model Canvas (BMC), and
Problem Solution Fit Canvas.

Mockup
A mockup design is made based on the affinity diagram analysis. With the help of the
affinity diagram, a clear idea of what the platform might look like in the form of a smartphone

app.
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Figure 4. Mockup design: (a) login panel; (b) account verification; (c) separate account; (d)
error message; (e) tutorial panel; (f) skill seeker main panel; (g) skill provider main panel; (h)

ac-count panel

The mockup design from Figure 4 represents the key attribute needed for the application
platform. Based on the affinity diagram analysis, six different panels are shown.

Business Model Canvas (BMC)

Business Model Canvas (BMC) helps us map out the marketing strategy to get the market's
overview [15]. BMC can develop a clear view of your problem, solution, key metrics, value
proposition, unfair advantage, channels, customer segments, cost structure, and revenue stream.
The detail of every element in BMC will represent in Figure 5.

PROBLEM
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. The media of skill-based
learning is still scattered
People find it difficult to find
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the skills they have.
Trend of learning new skills
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Existing Solution
1. The media of skill-based
leaming is still scattered.
Example: @bartega.studio
2. There is no platform for
providing informal
skills. Example: Skill Academy
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COST STRUCTURE
1. Development Platform
2. Marketing
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SOLUTION
1. Providing a platform that
brings together skill
providers with skill seekers

. Providing a platform that not
only provides formal skills
but also informal skills

N

KEY METRICS

1. Number of Users:
a. Skill Provider
b. Skill Seeker
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a. Fee on transactions
that occur on the
platform

b. Advertisement

UNIQUE VALUE PROPOSITION

Skill Seekers:

Looking for skills that are easier,
varied, and affordable without
being limited by space & time

Skill Provider:

Provides a platform to channel
skills, so they can generateg and
give benefit to many people.

HIGH LEVEL CONCEPT

ASAH Skill is a platform where
people can get skills easily,
varied, and at affordable prices
without being limited by space &
time.

UNFAIR ADVANTAGE CUSTOMER SEGMENTS
1. Collaboration with the community 1. Graduated Middle/high
2. A platform that focuses on providing school

informal skills (hard skills / soft skills) 2.
Granting of certification issued by an

official org.. 3.
Provide exposure for users to
recruiters through personas
Provide a “gallery” feature for users
to share the work of their skills.
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3.

CHANNELS

- Community

- Social Media (Youtube, FB, IG,
Twitter, LinkedIn, TikTok)

- Content Distribution Platform

- Word of Mouth

- User Referrals

- Partnership (Influencer & KOL)

REVENUE STREAMS
1. Charge 10% of trainer rate based on class/session.
2. ipti (Bundling

3. Advertising
4. Add-ons (example: extra time, tools, etc)

Figure 5. Business Model Canvas (BMC)

Productive Workers (24-
30 years old)
SES ABC

Early Adopter
. College Student

Workers (22-27 years)
People who lost their jobs
due to the pandemic in
Jakarta.
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Problem

Problems on BMC is defining the problems behind this idea. ASAH Skill is designed to
overcome the problems of the high unemployment rate, but the media of skill-based learning is
still scattered. People find it difficult to find work. There is no platform for providing informal
skills. There is no media for skill owners to be productive from their skills, and the trend of learning
new skills with free time during quarantine.

Based on our research, the existing solution that has already come up for those problems
is a platform that only provides formal education and skill-based learning held by the studio on
the website/social media.

Solution

Our proposed solution that we provide to overcome the problems is providing a platform
that brings together skill providers with skill seekers and provides a platform that provides formal
skills and informal skills.

Key Metrics

The key metric is being used to measure the success rate of our solution. ASAH Skill's key
metrics are the number of users (skill provider & skill seeker) and income earned by a fee on
transactions on the platform and advertisement.

Unique Value Proposition

The unique value proposition is being used to show the product’s highlight and how it
differs from the existing product that has already been launched on the market. We give two
perspectives of our product’s value proposition that is Skill Seekers, who are looking for skills that
are easier, varied, and affordable without being limited by space & time, and Skill Providers, who
provide a platform to channel skills, so they can generate and give benefit to many people. On
the high-level concept, ASAH Skill is a platform where people can get skills easily, varied, and at
affordable prices without being limited by space & time.

Unfair Advantage

Unfair advantage is being used to show the benefits that users get. ASAH Skill’s unfair
advantages are a collaboration with the community, a platform that focuses on providing informal
skills (hard skills / soft skills), granting of certification issued by an official organization, providing
exposure for users to recruiters through personas, and providing a “gallery” feature for users to
share the work of their skills.

Channels

ASAH Skill's channels are community, social media (YouTube, FB, IG, Twitter, LinkedIn,
TikTok), content distribution platforms, word of mouth, user referrals, and partnerships
(Influencers & KOL).

Customer Segments

In this element, we are trying to focus on our product’s customer segment. It will help the
product be accepted by market accept the product. Our customer segments are graduated
middle/high school, productive workers (24-30 years old), and SES ABC. Meanwhile, our specific
customer for early adopter is college student, workers (22-27 years), and people who lost their
jobs due to the pandemic in Jakarta.

Cost Structure
ASAH Skill's allocated cost is being used for the development platform, marketing in all
channels defined above, and human resources to run the company.

Revenue Stream

In this element, we are trying to find the benefit that the company gets by build/investing
in this product. We have four streams that charge 10% of the trainer rate based on class/session,
subscriptions (bundling classes/sessions), advertising, and add-ons (extra time, tools, etc.).

98



Journal of Manajemen Teknologi dan Informatika

Problem Solution Fit Canvas

Problem Solution Mapping Canvas is not only a mapping but also an enabling translation
where you turn problems into solutions and communication strategies, taking customer behavior
into account to increase the chances of receiving solutions. It gives us a glimpse of ideas that
might fit into reality. In this paper, the problem fit canvas is used as BMC validation to answer
the purpose of the ASAH skill product design. The Problem Solution Fit Canvas can be seen in
Figure 6.

Problem-Solution fit canvas 2.0 Purpose /
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By taking courses, users can learn new skills
and can improve thelr previous skills

Access is not limited by time and place
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)
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*  User Referrals
*  Partnership (Influencer & KOL)
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Figure 6. Problem Solution Fit Canvas
(Source: Data Collection by Researchers)

Customer Segment

Customer segment is used to determine the target market of the product. People from the
younger generation can and will accept and use the product as it functions and uses it. In the
ASAH SKILL product design, the target market for the product is young people who have just
graduated from school (fresh graduates), productive workers, and people who have lost their
jobs due to the COVID-19 pandemic.

Problems

Problems describe the problems behind which the product is designed and made. ASAH
SKILL is designed to overcome problems including the high unemployment rate, the availability
of skill providers that are still scattered, the difficulty of finding work, the trend of learning new
skills, the absence of an informal skill provider platform, the absence of media for skill owners to
be productive from existing skills.

Triggers

Triggers are things that trigger people’s desire to use the ASAH SKILL product design. The
desire to have or improve new skills in certain fields is the main trigger why customers need this
media platform.

Emotion
Emotion aims to ensure that the product design goals can be achieved and follow users’
wishes. So that by taking courses, users can learn new skills and improve their previous skills.

Customer Constraints

Customer constraints aim to determine user wants and needs that must be available on a
skill development media platform. In this case, customer needs for the platform include the
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availability of learning media for the skills needed, can be accessed on all devices, affordable
prices, and easy to use.

Problem Root Cause

Describing the background of the problem emerged the concept of designing the ASAH
SKILL media platform. The problems are due to the pandemic, community activities are limited,
people are not encouraged to do activities outside the home, access to meet other people is
limited, and there is a sense of boredom and boredom because they don't have activities.

Available Solution

Available solution is a solution that can be provided for users of the platform design, both
skill seekers and skill providers. Skill seekers will get solutions to find skills easier, varied, and at
affordable prices without being limited by space and time. On the other hand, skill providers can
provide a platform to channel skills so that they can generate and benefit many people

Your Solution

It is suggested that we provide to answer the needs of users (searchers and skill providers)
by providing a platform that brings together skill providers with skill seekers and provides a
platform that provides not only formal skills but also informal

Behavior

Habits of people in the current digitalization era use online media to make work easier, get
the convenience of studying and working anywhere, and have easy access without limits of space
and time.

Channel for Behavior

These are channels that users commonly use to meet their needs. The channels include
community, social media (YouTube, FB, IG, Twitter, LinkedIn, TikTok), content distribution
platforms, word of mouth, user referrals, and partnerships (Influencers & KDL).

Conclusion

The need for skills is found in the productive age range who experience mobility barriers
during the COVID-19 pandemic. Based on the data, 43,1% of the medium used to learn and
channel skills are YouTube. But 82.4% of respondents chose there are some obstacles such as
less interactive & scattered information available. From the survey results, it can also be seen
that learning skills through a specific channel are a necessity. So that this can be an opportunity
in providing an application-based platform that can improve the quality of learning from users.

From above, we got the opportunity to provide an application-based platform. To fulfill the
customer needs, we need to survey on a scale of 1 to 5 to see which parameters were the main
focus of the application. The scale of the greatest interest lies in the ease of application (easy to
use) and the provision of profiles for skill providers. Based on the data of customer needs, we
formulate the product strategy using affinity diagrams for ASAH SKILL that can be categorized
into Technical, Customer Service, Account, and Features. The technical category is created be-
cause of the high priority of a platform to run smoothly. Customer Service is needed to maintain
the platform’s reliability in assisting customers. The account category is made for skill seeker and
skill provider accounts. The Features category consists of a category for skill, a chat box between
skill seeker and provider, profile viewing for skill provider based on reviews, payment method
feature, and preference settings such as appearance, notification, language, etc.

In the last step, we get insight on how to communicate business ideas or concepts to be
more accepted by the market through clear segmentation, our specific customers for early
adopters are college students, workers (22-27 years), and people who lost their jobs due to the
pandemic in Jakarta. Channels used, are channels that users commonly use to meet their needs
including community, social media (YouTube, FB, IG, Twitter, LinkedIn, TikTok), content
distribution platforms, word of mouth, user referrals, and partnerships (Influencers & KDL). The
distinguishing value proposition with existing platforms where people can get skills easily, varied,
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and affordable prices without being constrained by space and time. It is also supported by Prob-
lem Solution-Fit Canvas which can validate proposed ideas for customer needs that have not been
offered by other applications.
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Abstract: Patient data is one of the datasets managed by the hospital. Patient data in the form of examination
results and other data is important data that is private and confidential. Therefore, patient data needs to be se-
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owner. One of the several methods that can be used to secure data is cryptography. Cryptography itself has sev-
eral algorithms, one of which is blowfish. This study applies the blowfish algorithm to secure patient data in the
database to reduce the possibility of data misuse by irresponsible parties. This study succeeded in implementing
the blowfish algorithm for securing patient data. The data stored in the database is the result of encryption using
the blowfish algorithm, the results of which are difficult to understand because there is a combination of symbols
and text. The application of the algorithm affects the data storage time in the database, which originally took 0.12
seconds to save data and now takes 0.28 seconds to store data.
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Introduction

The utilization of information technology in the current era has an important role in the
success of an organization [1] because information technology can help all organizational activi-
ties such as administration and others [2]. Such is the case with organizations in the health sector
that utilize information technology in providing services in the health sector [3]. The hospital is
one of the health organizations that utilize information technology. In managing its data, it uses
digital storage media in the form of a database [4].

The data managed by the hospital is in the form of patient data, examination results data,
and others. Patient data is very important data, so it needs to be protected because it is private
and confidential [5] [6]. This data can be stolen through system hacks carried out by irresponsible
and misused elements, such as identity theft and filing false insurance claims [7]. This is like what
happened in 2020 when Indonesian citizen data related to COVID-19 was stolen by unauthorized
parties and then sold on the dark web via the RapidsForum forum [8].

To anticipate the misuse of data by unauthorized parties, it is necessary to provide security
for the data. This security can be done in the form of data encryption so that the data is difficult
to open or read [9]. The method that can be used to perform encryption is called cryptography
[10]. Data cryptography is one of the techniques used to secure data by encrypting it [11] so
that it can be turned into other random data [12]. Cryptography has several algorithms that are
used in the data security process, such as the Caesar cipher, vigenere cipher [13], Blowfish, and
others. Blowfish is one of the cryptographic algorithms used to encrypt and decrypt data that
operates with the input and output of data blocks of varying sizes, ranging from 32 bits to 448
bits [14].
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In this study, the algorithm method used to overcome the problem of misuse of patient
data is the blowfish algorithm, in which the algorithm will be embedded in the information system
used to manage patient data. so that the data stored in the database will be different from the
data entered. This is because the data is encrypted. It is hoped that the application of the blowfish
algorithm will reduce the misuse of patient data that can harm the data owner. To support the
research carried out, there are several studies related to the security of patient data and the use
of the blowfish algorithm as data security, such as that conducted by Erwin Gunandhi and Agung
Sudrajat entitled "Securing Medical Record Data Using Vigenere Cipher Cryptography". This study
resulted in a medical record data security system using the vigenere cipher method [15]. The
difference between the research conducted by Erwin and this research is that this study uses the
blowfish method as the algorithm used in encrypting patient health data.

Another research is a study conducted by Nuniek Fahriani and Indah Kurniawati entitled
"Patient Data Security with the Blowfish Algorithm on HOTSPOTDT". This study resulted in an
application that was used to encrypt medical record files from patients at the HOTSPOTDT hos-
pital [16]. The difference between the research conducted by Nuniek and Indah and the research
to be conducted is that the research to be conducted does not encrypt medical record files but
encrypts the data entered by the user into the database to reduce the misuse of the data stored
in the database.

Another research is a study conducted by Erick Erwin Nylis and Purwanto entitled "Imple-
mentation of Email Security Using the Web-Based Blowfish Method at UPT Puskesmas Pondok
Kacang Timur". This study resulted in an application that was used to encrypt email messages
related to technical services provided or carried out by the UPT Puskesmas Pondok Kacang Timur
[17]. The difference with the research that will be carried out is that in the research to be carried
out, encryption is carried out on the data entered by the user into the database, so that the data
available in the database is encrypted and difficult to understand, while in the research conducted
by Erick and Purwanto, encryption is carried out on e-mail messages.

In addition to the three studies previously mentioned, there are also studies related to data
protection using blowfish conducted by Harlen Gilbert Simanullang and Arina Prima Silalahi with
the title "Blowfish Algorithm To Improve Mysql Database Security". This research produces an
application that can be used to perform encryption and decryption with the blowfish algorithm
[18]. The difference with the research that will be carried out by Harlen and Arina with this
research is that this research produces an additional feature that is embedded in the patient data
management application where every data input process into the database, the data will be en-
crypted automatically where the data stored is data that has been encrypted

Methodology

This study uses the blowfish algorithm method for encrypting patient data. The flow of the
application of blowfish in this study can be seen in Figure 1.
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Figure 1. Blowfish Algorithm Implementation Flow

Figure 1 shows that the encryption process is carried out on the data before it is entered
into the database. Blowfish is a cryptographic algorithm that is quite strong and has a large
enough space and various lengths. Blowfish also keep their keys secret [19]. The encryption
process using blowfish in this study can be seen in Figure 2.

. | XL & xR Literacy
Plaintext 1to 16
\ 4 \ 4
Divide Plaintext Excange xL &
to xL & xR xR Value
\ 4 \ 4
SubKey | | Combine xL &
Generation xR Value
\ 4
End

Figure 2. Encryption Flow

Figure 2 shows the encryption process used in the study with the blowfish algorithm. There
are several steps involved in this process, namely:
1. The data to be stored in the database (plaintext) will be divided into 2, namely xL and xR
2. Key generation by creating an array P from PO to P17 in hexadecimal form and converting it
into binary form
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3. Making S arrays, each of which is 255 in hexadecimal form and converted in the form of
binary numbers, the plaintext is converted into binary form and divided into 2 (two) namely
xL and xR, then enters the first round where i = 0 where xL is XoR right with PO which was
previously created in the P array, this xL is divided by 4 into 8 bits, namely a,b,c,d, then look
for F(function) with equation (1) [20].

F(XL) = (((S0.a + S1.b mod 232)XoR 52.c) + S3d mod 2%2) (1)

After finding the value of F, then next look for the value of xR. Finding the value of xR can
be done by using the equation (2) [20]

XR = F(XL)XoR XR )

After finding the xR value, the process of exchanging xL values with xR is carried out for up
to 16 liters. This process generates new xL and xR values, each of which has 32 bits.

4. xL and xR values are exchanged again, then XoR values xL with P16 and xR with p17

5. Finally, combine the xL and xR values so that you get the ciphertext result

Results and Discussions
The encryption process with blowfish on patient data changes the shape of the data
stored in the database. For example, the data entered into the system is shown in Figure 3.

Data Pemeriksaan Pasien

MNama Dokter Keluhan Pasien
dr. Gede Supartha, Sp.M Demam
Sakit Tenggorokan
MNama Pasien Suara Serak

Kurniadin Putra

Diagnosa
Tanggal Lahir Radang Tenggorokan
06/14 /2007
Alamat Tindakan
Mataram Pemberian obat demam dan obat radang

Figure 3. Patient Data Form

In Figure 3, the patient data fields that will be stored are the doctor's name, patient
name, date of birth, address, patient complaints, diagnoses, and actions. The fields will be en-
crypted using blowfish with the keyword “blowfish”. The display on the database before the pa-
tient data is encrypted can be seen in Figure 4.

DOKTER PASIEN TANGGAL_LAHIR ALAMAT KELUHAN DIAGNOSA TINDAKAN

Demam
dr. Gedes Kurniadin 061412007 Mataram Sakit Radang Pemberian obat demam
Supartha, Sp.M  Putra Tenggorakan  Tenggorokan dan radang

Suara Serak

Figure 4. Data Before Encryption
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Figure 4 shows the results of data storage without encryption. These results indicate that
the data entry can still be misused because it displays the true meaning. Therefore, encryption is
necessary. The results of the encryption can be seen in Table 1.

Table 1. Encryption Result

Attribute Name Plain Text Encrypt Result
Nama Dokter dr. Gede Supartha, céY!oAza {N¢.
Sp.M “ ®p©\iH?0G1I
Nama Pasien Kurniadin Putra .ZzYO &¢B80.0PA
«&Tk
Tanggal Lahir 06/14/2007 H4[laj%a d i<
1y .
Alamat Mataram I.¥7i p, K.
Keluhan Demam -OES. 9¢é.
Sakit Tenggorakan ouaag . .20,
Suara Serak filApG.0.<.Q0O
O.0».=.N
Diagnosa Radang Tenggorokan ~ 891Y EOE. Bi. ,.
p.°é.0.°,é3d
Tindakan Pemberian obat demam " 6c..q...l/yCUu
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Table 1 shows the results of the encryption of the plaintext that will be stored in the database.
So there is a change in the stored data, as can be seen in Figure 5.
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Figure 5. Encryption Results in Database
Figure 5 shows the encryption results that have been stored in the database. The encryption
process affects the speed of data storage. This can be seen from the time it takes to save data

to the database. The time needed to store data without any encryption process is shown in Figure
6.

127.0.0.1:8000 says

Data berhasil disimpan dengan waktu : 0.123248957893 sec

Figure 6. Time Required Before Encryption
Figure 6 shows the time required by the system to store data without any encryption

process is 0.12 seconds. Meanwhile, the encryption process takes a little longer. This is shown in
Figure 7.
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127.0.0.1:8000 says

Data berhasil dienkripsi dengan waktu : 0.28327849234 sec/serialize

Figure 7. Time Required After Encryption

Figure 7 shows the time required by the system to store data is 0.28 seconds. There is a difference
of about 0.16 seconds between before and after encryption. This time difference occurs because
of the encryption process carried out.

Conclusion

Based on the research conducted, the application of the blowfish algorithm in securing patient
data can be carried out and produces ciphertext that is quite difficult to understand, but with the
application of the algorithm, the data storage process becomes slightly longer than before, from
0.12 seconds to 0.28 seconds. As for suggestions for future research, it is to develop this blowfish
algorithm again and it can also be combined with other cryptographic methods to produce ci-
phertext that is more difficult to crack so that the data remains safe and is not misused by unau-
thorized parties.
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