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Abstract

Introduction

The spread of the COVID-19 global pandemic lead to an expo-
nentially mounting and extraordinary volume of data that can be 
used to improve our understanding of big data management re-
search as well as a deeper understanding of a range of analytical 
tools that could be utilized to better anticipate and respond to such 
critical and risky events that impact the peaceful life of people. 
Many governments found themselves forced to use data driven 
solutions to find effective solutions to this pandemic. Throughout 
this paper we will cover the different solutions in different areas 
that were presented by researchers using big data analytics tools. 
Even if these solutions turned out to be effective, many challenges 
came to the surface while modeling them. 

Related work

This study [2,12] categorizes the kind of analytics in big data, 
giving examples of data, web and text mining that could be used. 
First, the authors explain the descriptive and diagnostic analytics. 
This type of analytics aims to present data in an easy, understand-
able format to analyze and showcase the cause and effect relation-

ships. For descriptive data analysis, it does nothing but summarizes 
previous data to give an overall overview of probable patterns and 
trends; this process relies on data visualization and statistical com-
putations (e.g. correlation). On the other hand, diagnostic analytics 
provides a historical account that aims to detect problems or op-
portunities from the given, existing operations. For this purpose, 
a causal-explanatory statistical modeling is the approach to adopt. 
Then, the authors move to discuss another type of analytics which 
is the predictive analytics. As its name refers to, this type is all about 
predicting what may happen in the future, and this where most of 
machine learning and data mining techniques are used; this type 
is classified into three predictive analytics techniques: statistical 
inference, machine learning and other techniques that tackle un-
structured data. Statistical inference consists of using statistical 
approaches to analyze large amounts and high dimensional struc-
tured data. Moreover, machine learning (e.g. regression, artificial 
neural networks, classification, clustering, association, etc.) makes 
use of different complex algorithms to build predictive models on 
very large datasets. The last class tackles unstructured data; in this 
category, we find text mining, image and sentiment analysis, web 
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mining and social networks analysis. Finally, the last type of ana-
lytics that is discussed in this paper, is the prescriptive analytics. 
Those analytics help in making decisions and quantify errors. They 
are categorized into three: optimization, simulation and logic-
based models. Optimization uses linear programming, non-linear 
programming, stochastic optimization, Bayesian optimization and 
evolutionary computation. On the other hand, simulation consists 
on modeling a real-life or hypothetical operation to predict how 
a system would behave. Finally, the logic-based models give a hy-
pothesized representation of theory of change about how an inter-
vention leads to a specified output.

The following paper [2] shows an example of such application 
of machine learning in the detection of covid19 cases. It compares 
different adopted algorithms using different datasets and sample 
sizes of data. The two top ones are based on artificial neural net-
works, and most specifically, transfer learning. Transfer learning, in 
the world of ANNs, is about making use of already trained models 
and their optimized parameters. The first model is a deep convo-
lutional neural network based on ResNet-101 network; it was able 
to reach about 99.5% in accuracy. Followed by another convolu-
tional neural network that is based on the DarkCovidNet Archi-
tecture, and it has been 98% accurate in detecting covid19 cases. 
Other included machine learning techniques are a support vector 
machine-based model, and it achieved an accuracy of 77.5%. The 
last model is a random forest algorithm, with an accuracy of almost 
96% (Figure 1).

The spread of the global pandemic, COVID-19, has generated a 
huge and varied amount of data that can be used by applying the 
following big data analytics techniques in various areas.

Figure 1: Comparative analysis of the adopted models 
[2,4,9,10,13,14].

Figure 2: Areas on which big data analytics techniques are ap-
plied for Covid-19 [3,11].

Based on [3], In order to try to control the Covid-19 pandemic, 
several studies came up with solutions that are related to one of 
these three areas: diagnosis, estimate or predict risk score, and 
healthcare decision-making. 

When it comes to the diagnosis area, the suspected Covid-19 
cases are diagnosed using the RT-PCR test which stands for: Re-
verse Transcription-Polymerase Chain Reaction.

However, due to the increased demand for diagnosing suspect-
ed Covid-19 cases, a high number of researchers have proposed 
alternative diagnosis test. But, before coming up with the alter-
natives, the researchers had to identify the symptoms associated 
with positive results of the Covid-19 cases. The study discovered 
that the most common symptoms of Covid-19 cases are fever, my-
alga, and anosmia, while, on the other hand, negative cases had few 
symptoms limited to sore throat or no symptoms at all. Another 
study from [6] tried to separate a covid-19 cough sound from oth-
er respiratory sounds using a website and Android app based of 
crowdsourcing data from thousands unique users. To do that, they 
used logistic regression, gradient boosting trees, and support vec-
tor machines classifiers as methods to distinguish the differenti-
ate between users on different levels: asthmatics parents, smokers. 
Based on these methods, they were able to reach a 82% distinction 
accuracy from the two coughs; however, they would still need more 
studies to increase the characteristics of a Covid-19 cough sound. 
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Other researchers [8], tried to use machine learning techniques, 
spark-based linear models, multilayer perceptron, and Long Short-
Term Memory with a two-stage cascading platform to increase 
the predicted accuracy of the test on different datasets. They tried 
these models on two datasets for cardiac arrhythmia and resource 
locator, which made them perform with higher accuracy and lower 
computation time.

The second area they worked on is the estimation or prediction 
of risk score. Here, researchers wanted to estimate the risk score, 
that helps professionals in the medical field, determine the priority 
and urgency of each case. From there, they are able to come up with 
solutions to control more the spread of the pandemic. One of these 
solutions came from the hypothesis that Covid-19 infection could 
lead to serious cardiovascular diseases or even worse. To confirm 
this hypothesis, researches in [7] had to use statistical analysis by 
employing multi-factorial logistic regression model to study Cov-
id-19 related causes. From that study, they found out that patients 
with diabetic conditions, hypotension patients, and elder males 
have higher chances to develop serious heart-related conditions. 

Another solution that was referred to control and estimate the 
spread of the pandemic was done by [5] using Internet of Things 
(IoT). The goal of this research was to find unregistered Covid-10 
patients and infectious places to help authorities to control these 
places by disinfecting them and quarantine the person that had 
contact with patients that turned out to be Covid-19 positive.

Some researchers on their side, tried to provide a model that 
predicts the successive steps that Covid-19 patients go through to 
help plan an efficient prevention process. The stages are referred to 
as SIDARTHE: susceptible, infected, diagnosed, ailing, recognized, 
threatened, healed, and extinct. After combining the model stages 
and the available Covid-19 data, it was found that its use is of ur-
gent necessity. 

The third and last area of study was the healthcare decision-
making. After the world witnessed a tremendous increase in the 
number of Covid-19 cases, medical tools and models that help in 
making decision started to be highly demanded. One of the models 
that was developed was the Conscious-based Susceptible-Exposed-
Infective-Recovered(C-SEIR) model. This model helps in analyzing 
the usefulness of the lockdown and protective countermeasures to 
decrease the influence of Covid-19.

Some researchers on their side, worked on a model that moni-
tor patients and keeps track of symptoms daily. The model then 
provides advice and reminders via text messages or by phone.

Although the application of big data analysis tools to rise solu-
tions to the Covid-19 pandemic came out with multiple beneficial 
outcomes. Several challenges were faced while designing these 
solutions, some of them are security and privacy, information cor-
rectness, and patient cooperation.

Medical data is known to be very critical which makes its ac-
cess for studies complicated. Therefore, it is necessary to define the 
mechanisms and strategies that facilitate access to these data while 
respecting patients’ privacy. 

Information correctness became a serious topic of discussion 
after the wild spread of fake information on social media, especial-
ly when it comes to medical information such as diseases, viruses, 
vaccines, and other related topics. The previous may not only cause 
the damage or government efforts to control the situation but also 
negatively impact the psychological behavior of people. Neverthe-
less, many AI and big data analytics tools can be used to filter social 
media information and alert people.

Finally, for researchers to come up with models and solutions, 
they need data, which cannot be collected without the cooperation 
of patients. However, many patients are not willing to share their 
private health information with others, making data collection dif-
ficult.

Figure 3: Impact of Covid-19 on businesses and jobs [1].
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Most of the other studies [2,10,13,14] focus on comparing dif-
ferent adopted, developed models in tackling such analytics prob-
lematics, discussing many of the challenges and advantages of such 
models.

Figure 4: Closed classrooms around the world [1].

Impact of covid-19 on different sectors

Covid19 has impacted many sectors, causing the world global 
economy to reach level it did not for decades, medical conditions 
that are horrible and an education far below average because of 
online classes.

We can see from (Figure 3) how Covid-19 impacted micro, small 
and medium enterprises. Most of these enterprises found their 
sales drop by half during the pandemic, forcing them to reduce 
hours and wages; which lead to a reduce in family incomes.

In (Figure 4), we can see the number of schools that were closed 
during the pandemic. The closed schools lead to an approximate 
number of 1.5 billion of students out of school. 

Data anaylsis and visualization

The data that is used in this project is extracted from the worl-
dometers website. It is then imported to the Hadoop distributed 
filesystem (HDFS) and analyzed. The following figures, imple-
mented in python using the plotly library, illustrate some of the 
visualizations performed on the data for the sake of analysis and 
understandability:

Figure 5: Top 10 countries with the highest total cases.

Figure 6: Top 10 countries with the highest total deaths.

Figure 7: Top 10 Countries with the highest recovered cases.
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Since the outbreak of the Covid-19 crisis in early 2020, all gov-
ernments have been at the forefront of managing the COVID-19 
health pandemic and its economic and social impacts. Together 
with central governments and social security bodies, they have 
significant responsibilities in the different areas affected by the 
COVID-19 crisis. In many countries, subnational governments are 
responsible for critical aspects of health care, from primary care 
to secondary care, including hospital management, accounting for 
25% of total public health expenditure, on average (Figure 8).

Conclusion

Our work aims to analyze the real time data provided in the 
worldometers dataset about covid19. Our study tackles a batch 
analysis that is based on stored data once in a timestamp (e.g. a 
day) using CRON scheduling. We believe that such analysis of this 
data could be approached in such manner because the data itself 
gets updated once in a while; hence, we could treat it as batch at 
once, nevertheless, its huge size actually requires a distributed sys-
tem such as HDFS.

However, and for the sake of improvement, we think that mak-
ing use of Spark Streaming would be suitable for such issue. Thanks 
to its notion of treating real time data as mini batches of data, we 
could avoid implementing actual scripts to run our analysis auto-
matically; that would save us a lot of effort and resources.

For more advanced treatment, Kafka could be adopted to collect 
the data in actual real time resulting in sequentially updated analy-
sis that do not go beyond a number seconds using Spark MLlib or 
simply other Python libraries for analysis.

To conclude, both the state of art and industry insist on how 
important big data analytics, using different machine learning and 
data mining techniques, are in today’s world. The problem of co-
vid19 pandemic is just one example of how these fields contributed 
to humanity and helped in providing a variety of solutions that led 
to efficient decision making. Indeed, there are a lot of improve-
ments to be made, however, research has already been giving birth 
to many new ideas that would make these components the pillars 
of computer science in general. Nowadays, data is everything. How-
ever, it has become characterized by three main Vs that are well 
known in the world of big data, volume, velocity and variety. This 
data requires new type of processing and storing in a distributed, 
parallel fashion. Volume represents how huge the size of data is to-
day, while velocity represents how fast data is being collected and 

received, and finally variety refers to different kinds of data one can 
gather (e.g. structured, semi-structured and unstructured). These 
new problems pushed us today to invent many new tools to pro-
cess and analyze big data such as Apache Hadoop (HDFS for storing 
and other tools in the ecosystem to process and collect data such as 
Flume) and Spark Engine to process data and apply some machine 
learning techniques on the collected data.
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