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Abstract

On July 25, 2020, there were 97,286 confirmed positive patients for COVID-19. It can
be said that there was a pretty high increase in Indonesia. To identify patients quickly and
accurately in a DKI Jakarta, revolutionary research is currently being carried out to assist
medical personnel in simplifying their tasks. In this study, the C4.5 algorithm with the Rapid
Miner software was used to identify the zone status of areas where the population is positive
for COVID-19. The value possessed by this study can tie the mapping data of the level of the
red, green, and yellow zones in which there are details about PDP, OPD, and other patient
statuses. Mobile apps are the final results expected in this study to identify an area or zone of
DKI Jakarta that is confirmed to be positive for COVID-19. This research shows that the
desired results will make it easier for medical personnel to confirm the status of COVID-19
through the distribution of regional zone maps.
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1. Introduction

The COVID-19 was first identified in December 2019 in Wuhan, the capital of
China's Hubei province, and has since spread globally, resulting in a coronavirus
pandemic [1]. The coronavirus pandemic was reported to have spread to Indonesia
on 2 March 2020 [2]. The World Health Organization in April, through Covid-19
laboratory, confirmed 1.210.956 cases [3]. A fairly high increase was reported in
positive patient cases every day in Indonesia. Many patients are positively confirmed
Covid-19 in Jakarta. Then, Jakarta has become one of the coronavirus epicenters in
Indonesia. It has become a special concern by the Central Government.

Departing from the case study above, the researchers researched the
identification of the status of the zone during the pandemic corona, focusing on the
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current problem, which is affecting the capital city of Jakarta, Indonesia, and even
almost in most countries around the world. In this study, the authors focus on the
coronavirus pandemic problem or Covid-19 found in Indonesia specifically in Jakarta
[4]. At this time there is no mobile application that can detect the status of zones in
Jakarta, which identifies that this zone is a dangerous zone or red zone and can
directly provide detailed information on the number of positive patients, patients under
surveillance, people under surveillance, number of treated, the number who died, the
number who recovered when we were in the position of the area [5].

We use the C4.5 algorithm to design the system modeling to identify the status
of the corona zone in Jakarta [6]. The author uses data mining techniques for data
processing. According to the author, the C.45 algorithm is the right one used in this
study. Because in the C4.5 algorithm, sample data and training data can be made
input that can produce decision tree output [7]. The data from the decision tree
produces data that is easy to get information and knowledge [8].

2. Related Work

Data mining is a scientific discipline that studies methods for extracting
knowledge or finding patterns from data [9]. And the results of data processing can be
used to make decisions in the future [10], used to process data, and extract big data
so that it becomes valuable by using new knowledge [11]. In general, data mining
steps are starting from setting goals, data preparation, data preprocessing, data
mining, and knowledge evaluation [12].

The process of improving communication between members continuously is
essential to achieving good and right goals [13]. But it is a difficult process, if this
process cannot be done properly it will affect the next process. Therefore determining
goals is important to produce data mining output which is a good decision based on
discovery and knowledge [14].

There is some previous research that is relevant to our study. They were,
research for determining the types of road construction using analytic hierarchy
process [15], diagnosing chronic kidney disease using C4.5 algorithm [16], design
and construction on navigation [17], and decision support system model using C4.5
algorithm [18]. But this research has not discussed in depth about how to prevent
spread Covid-19 in contextualized regional zones using computer-based application
systems.

3. Research Methods

The research method used in this study consisted of five stages. It consists of
study literature, data collection, data processing and validation, testing and analysis,
and evaluation. The research method is declared in detail as the research design.

3.1 Research Design

The first phase of the research design in this study is study literature. It is to
find out various previous studies on Covid-19, which have links with research
conducted. Perform identification and formulation of problems and determine
research objectives [4]. The second phase is the data collection. In the phase data
collection, we focused on collecting data consisting of primary data by downloading
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data from the Covid-19 website and Jakarta corona website regarding the data
collection map of corona patient villages throughout Jakarta [19].

In the data preparation process, this must also be really prepared, to avoid
lack of data, data loss, data cannot be found or incomplete data. It was not easy and
required hard work in the beginning before the data mining process [20]. After the
data preparation phase is complete, then the preprocessing process is a classification
or grouping of a raw data model, in a simpler and more effective form used for the
data mining process [21].

The third phase is data processing and validation. The primary data
processing using Rapid Miner5 software and validating the data that has been
processed. Then the fourth phase is system design. In the fourth phase, we perform
system design using data mining and C4.5 algorithm to form a new system [20]. And
the fifth phase, testing and analysis. In the fifth phase to ensure the system meets
expectations according to the requirements specifications. Finally, we made an
evaluation to the final system.

3.2 Decision Tree and C4.5 Algorithm

The C4.5 algorithm was introduced by Quinlan to induce a classification model
and is also called a decision tree whose data is based on training data provided by
getting rations [17]. Classification is a data mining technique that can be used to
predict group membership to data instances [21]. And C4.5 Decision Tree is the first
supervised fundamental machine learning classification algorithm that is widely
applied and usually achieves excellent performance in predictions [22]. A decision
tree is a tree structure like a flowchart that can be constructed from a given set of
attributes, where each branch represents a test result, and each leaf node represents
a class [23].

The concepts in the decision tree, data is expressed in tabular form with
attributes and records, and attribute states a parameter created as a criterion in the
formation of a tree. One attribute is an attribute that states the per-item data solution
called the target attribute, and attributes have values named instance [23] [24] [25].

On the other hand, C4.5 algorithm is an extension of ID3. The speed of C4.5
is significantly faster than ID3 (faster in some order of magnitude) and C4.5 is more
memory efficient than ID3. The resulting decision tree is the result of the C4.5
algorithm and can represent and model significant data exploration results so that the
knowledge or information from this data is more easily identified [26]. Some
development that has been done for C4.5 can overcome missing values, overcome
advanced data, and pruning.

In general, using the C4.5 algorithm to build a decision tree is: select the
attribute as root, create branches for each root, divide cases into branches, and
repeat the process for each branch until all cases in the branch have the same class.
To choose the attribute as root, based on the highest gain value of the existing
attribute. To calculate the gain, use the formula in the equation below [26]:

Gain (S,A) = Y 'lj'l' Entropy (Si) (1)
i=1

With: S as a set of cases; A as an attribute; n as the number of partitions in
attribute A; | Si | as the number of partitions i; | S | as a set of cases in S. Meanwhile,
the entropy value can be seen in equation 2:
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Entropy (Si) = Y, — piloglog 2 pi (2)
i=1

With: S as a set of cases; A as a feature; n as the number of S partitions; Pi as
proportion of S i to S. There are 3 types of nodes in the decision tree, as follows, root
node, internal node, and leaf node [26]. The first is the root node, which is the top
node, this node has no input and cannot have any output or has more than one
output. The second is an internal node, which is a branching node, this node can only
have one input and two minimal outputs. And the third is the Leaf node or terminal
node, which is the last node, this node can only have one input and has no output
[27].

4. Conclusion

Based on observations, there are currently no applications that can directly
identify areas or zones that have been identified as positive corona or red or green
status zones and can display corona patient data in that region. From the analysis
and observation above, the writing makes application design that can identify a city,
especially Jakarta.

Application in this research provided information about the status of the zone in
the area or city is red or green, the number of ODP, the number of PDP, the number of
positive corona patients, as well as the number of treated, cured and died using data
mining methods and C4.5 algorithm to determine the status of the zone in the city
[27]. The data used in this study is the data that the writer took from the corona DKI
website [28], namely Covid-19 positive distribution map data. Based on the data
obtained by the authors, for example, there are 267 data spreads of Covid-19 positive
cases19.
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Picture 1. Data Distribution of Positive Case of Covid19 DKI Province

The table above is a data distribution of positive cases of Covid-19 in Jakarta. In
the ODP column, there is ODP (insider oversight) data, PDP column is the data of
patient under supervision status, the positive column is the data of positive patient
status, and the last column, the regional zone status of Covid-19. Data obtained by
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the author. The author thought by using data mining. Data mining is the process of
extracting between the lines, not previously known but potentially useful information
and knowledge from large amounts of incomplete, noisy, unclear, random data [8]
[29]. From a large amount of data in the positive case report table Covid-19 in
Jakarta. The authors extract the data to make a decision about the status of the zone
in the area affected by the Covid-19 pandemic by using the 4.5 algorithms as a
decision tree.

ODP (insider oversight) data, PDP (patient under supervision), and positive
patient data are the main data used in data processing in the data mining and
decision tree processes using the C4.5 algorithm. In this research, we use 10 sample
data out of 267 of the data. The three components in the ODP, PDP, and Positive
columns can determine the status of the zone whether Red, Yellow, or Green. The
algorithm to determine the region or city is a red, yellow, or green zone with data
mining using the C4.5 algorithm in which there is a decision tree method.

The database of the corona positive patient distribution data is processed using
rapid miners to produce a decision tree. Sample data from 267 cases of ODP, PDP,
and Covid-19 positive imported into the RapidMiner database. The data that is
imported into rapid miners shown in Figure 1.And data is processed using decision
tree data modeling using Rapid Miner shown in Picture 2 and Picture 3.
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Picture 2. Sample Data Positive CaseCOVID19
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Picture 4. Decision Tree Using Rapidminer

The results of processing by Rapid Miner produces a decision tree like the
Figure 3. And produced three rule bases, they are: if there are positive patients then
the red zone. If there is no positive but there is an ODP or PDP patient then the
yellow zone, and if there are no positive patients and there is no ODP or PDP then
the green zone status.

In this research, we developed an application to determine the status of the
regional zone and prevent the spread of Covid-19in Indonesia using the data in Table
1. It also integrated with a Geographic Information System and Google Maps API and
GPS systems. The advantage of the API is that it allows an application with other
applications to interact and interact. These features make Google Maps JavaScript
API, the most commonly used Maps API for online mapping. A picture of the
information system architecture to determine the status of the regional zone during
the Covid-19 pandemic shown in Picture 4.

This information system which is proposed in this research has some strengths
and weaknesses. The strengths are, it can provide accurate and real-time information
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about the status of the corona zone according to the coordinates, and provide
information on ODP, PDP, and corona positive patients. It can be further developed
because the system is designed with Google Maps API integration, such as the
Covid-19 human on pandemic tracking system [30]. But, it has some weaknesses, a
large enough server with high and stable specifications must be prepared, a stable
supply of electricity, and UPS is needed for 24 hours, takes a fast and stable
server-side internet, and safe security is needed.

But also, this system in this study can be used as an application of decision
systems when in the Corona zone to maintain personal and family health safety. So,
this result has a function which is a little similar to the other application about
Covid-19 [31].

Based on the results of data processing in the database using the C4.5
algorithm in Figure 5.It showed that the data in the database and the data that
appears on the map showing the red zone, green zone, and yellow zone. The data in
the database that puts a checkbox in Picture 5. It shows the red zone appears to be
251, in the green zone 3 and the yellow zone is 13. And the user can look at the map
the number of nodes that appear according to the nodes in the green zone, yellow
and red.
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Picture 6. Regional zone of Covid-19

5. Discussion

Figure 5 shows the status of Covid-19 in Jakarta [32]. The status are red zone,
yellow zone, and green zone. Based on the status region, the government must carry
out large-scale social restrictions for the red zone. For all residents in the red zone
area who want to carry out activities required to use personal protective equipment
that is required to use a mask, prepare a place to wash their hands with soap or hand
sanitizer every time they enter the workplace or into the home. Changing clothes after
activity from home and must immediately go for a bath. The local government is
required to conduct rapid tests on residents who have identified symptoms of
Covid-19to reduce the spread. These results complete the results of other studies
about Covid-19 [31].

For areas that are in the yellow zone, safety must be improved for health, that
is, the government must implement regulations so that citizens do not enter the red
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zone, use personal protective equipment or masks for every activity, wash their hands
with soap or hand sanitizer after every activity [28]. Change clothes or clothes and
wash yourself with a shower after finishing work. For areas that are green zones, the
local government must continue to maintain a healthy lifestyle and always maintain
hygiene that has resulted in areas that have been protected from positive cases, PDP,
or ODP [33].

And for areas with green zones, the government can be Raw Models for areas
that are still yellow or red zones or zones with green zone status. Then it can socialize
the culture of healthy living within the environment of residence or in daily life via
communication media or media other technologies such as whatsapp group,
Facebook, IG, or others [34].

6. Conclusion

This research has proposed an application for determining the status of the
regional zone of Covid-19 in Jakarta. An Application developed using Decision Tree
and C4.5 algorithms to analyze the data Covid-19.The application shows that there
are three zones which confirm Covid-19 in Jakarta. They are red, yellow and green.
The red zone is the most dominant in Jakarta. We suggest further development
applications to identify an outbreak of the disease in a city or even every province in
Indonesia. And the information system can be developed by integrating with the
national population.
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