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Currently, efforts have focused on dealing with the emerging coronavirus disease 
2019 (COVID-19) worldwide. Hopefully, information technology can be applied to 
meet the challenges related to the pandemic and biosurveillance. Free and open-
source software (FOSS) model has emerged as an effective tool against these 
challenges. The main objective of this study was to determine and summarize the 
application of FOSS in published and released resources and materials against 
COVID-19. This review includes projects that were available through GitHub and 
SourceForge reliable web-based materials. All projects were identified between 
January 1 and April 10, 2020. Search terms in GitHub and SourceForge were based 
on clinical terminologies, such as COVID-19, COVID, Covid19, and Corona Virus. 
Inclusion or exclusion criteria were used to filter the results. Finally, a screening 
procedure was followed to achieve the most related records. We identified 46,426 
records in GitHub and seven projects in SourceForge. The top 40 projects were 
included. The results show that a high percentage of FOSS projects against COVID-
19 were related to visual dashboards. The open dataset and analytical methods made 
a significant contribution to this context. Previously learned lessons from FOSS 
have shown that the explained projects would play important roles in future 
epidemics by forking and joining in new projects, which formed around a specific 
problem. 
 

 Keywords:  COVID-19, Coronavirus, Free and open source software, FOSS 

Received:  2019/11/23; 
Accepted: 2020/06/12; 

Published Online: 01 Oct 2020  
 

Use your device to scan and read the 
article online 

  
Corresponding Information:  

Taha Samad-Soltani,  
Iranian Center of Excellence in Health 
Management School of Management 
and Medical Informatics, Tabriz 
University of Medical Sciences, 
Tabriz, Iran 
E-Mail:  
 samadsoltani@tbzmed.ac.ir  
 

 
Copyright © 2021, This is an original open-access article distributed under the terms of the Creative Commons Attribution-noncommercial 4.0 International License which permits 
copy and redistribution of the material just in noncommercial usages with proper citation. 

 

Introduction
The disease caused by the novel coronavirus (COVID‐

19) was first observed in December 2019 in Wuhan, 
China. COVID-19 is considered to be transmitted by 
respiratory droplets and direct contact. By May 27, 
2020, a total of 5,718,885 infected cases had been 
confirmed, affecting 215 countries and territories 
globally (1, 2). Now, worldwide efforts are focusing on 
dealing with the emerging COVID-19 pandemic. To 
accelerate scientific efforts and overcome the challenges 
of current and future health threats, it is necessary to use 
information technology (IT)-related data and analytics 
capabilities (3). Recent advancements in health IT are 
completely improving the potential to identify and detect 
unpredicted disease outbreaks and pandemics. 
Hopefully, IT can be applied to meet challenges related 
to the disease and biosurveillance (4). However, 
researchers have mentioned during the COVID-19 crisis 
that any global health disasters are also information 
disasters that require more attention in the IT field (5). 
For example, in an infectious disease outbreak, 
gathering, sharing, and analyzing accurate and real-time 

data about cases with the disease and their additional 
information are important for effective and evidence-
based interventions (6).  To master the soaring demand 
for an agile response, epidemic events always require 
instant information generation, exchange, and analysis 
involving strong cooperation between various 
stakeholders. Collaborative IT is the main actor in this 
context. Social networks, as well as computational, 
visualization, and sharing platforms, are useful and 
accessible technologies in difficult times. In healthcare-
related recovery endeavors, free and open-source 
software (FOSS) systems have emerged as an effective 
tool against these challenges for cross-sectional or 
organizational applications (7). 

Many FOSS platforms were developed in previous 
epidemic events and disasters. The researchers stated 
five valuable features of FOSS in health informatics 
efforts, namely no access discrimination, trust and 
transparency, low cost and local capacity, shared 
interorganizational development, and adaptability. 
FOSS eliminates download limitations and is widely 
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available for health activists around the world. Also, the 
development mechanism in FOSS is clear and trustworthy 
with global team collaboration. Therefore, FOSS is 
resistant to any political and economic events. FOSS helps 
reduce digitalization costs because there is no additional 
cost for the product design and development. To maintain 
the software, local and national capacity can be engaged 
by health policymakers. Additionally, all organizations, 
including non-governmental organizations (NGOs) and 
humanitarian relief groups, need informatics tools to be 
efficient. But most of these organizations do not have the 
budget required to purchase expensive commercial 
software. Health FOSS can be designed and implemented 
globally when a disaster like COVID-19 strikes. The last 
advantage is adaptability. Countries have different 
approaches to handling quick responses in a health 
disaster. With FOSS, any country can modify and 
customize it to suit its own national priorities (8). Studies 
on other epidemics, such as Ebola (9, 10) or severe acute 
respiratory syndrome (SARS) (11) have shown that open-
source software was able to support in the fight against 
one of the most lethal pandemics of recent days, and it can 
likely be used in the COVID-19 situation. Using open-
source products can save a lot of time and money, and so 
it can be essential for global organizations (12). 

According to the importance of the unified and 
integrated approaches to handle epidemic disasters by 
applying FOSS potential, this paper presents a review of 
recent open-source efforts and products against the 
COVID-19 pandemic. The main objective of our study 
was to determine and summarize the application of 
FOSS in published and released resources and materials 
against COVID-19. 

  

Materials and Methods 
Inclusion criteria 
This review included projects that were available 

through GitHub, SourceForge, and Google Scholar 
recently indexed materials. Projects were included if 
they: (i) were released or published in 2020 (ii), 
focused on COVID-19 or related topics (iii), were in 
English or translatable, and (iv) had a repository that 
consisted of source codes and detailed descriptions. 
Projects without any information about the aims and 
applications against COVID-19 were removed.  

Search Strategy 
The study sample was identified through systematic 

searches in GitHub, SourceForge, and Google Scholar. 
All projects were identified between January 1 and April 
10, 2020. Two reviewers (TSS, PR) screened the apps at 
the same time. Search terms in GitHub and SourceForge 
were based on clinical terminologies, such as COVID-
19, COVID, Covid19, and Corona Virus. 

 

 

 

Screening Procedure  
Since the screening procedure for GitHub was 

different from that of SourceForge, the screening 
procedures were reported separately. In GitHub, the 
projects were included for review if they had more than 
300 stargazers or had been forked more than 300 times 
or continuously updated. In SourceForge, projects with 
more than 10 downloads in the last week (updated less 
than one month ago) were included. Figure 1 provides 
an overview of the selection process.  

 

Results  
The reviewers detected 46,426 projects in GitHub and 

seven projects in SourceForge. The inclusion and 
exclusion criteria were applied to the results. Finally, 40 
projects were chosen for qualitative analysis (Figure 1). 

A total of 40 projects were identified (GitHub=38, 
SourceForge=2) as active and growing. Table 1 shows 
a summary of FOSS projects. The mean number of 
stargazers per software in GitHub was 1.44k (range 61–
20.2k), and the mean software forks rating was 616.26 
(range 25–10.9k). The mean number of downloads in 
the last week in SourceForge was 47. Also, out of 40 
software programs, 13 had the MIT License, and 57.5% 
of the stakeholders were volunteers. Most of the 
software packages have been designed for researchers, 
public health institutes and organizations, and the at-
risk population to apply a usable tool to track the 
COVID-19 outbreak. They allow users to visualize 
prevalence estimates on a world map and compare 
estimates between regions, population groups, and 
modes of testing. The software data allows the user to 
generate evidence for planning, modeling, and 
epidemiological studies. Also, key considerations in 
combating the COVID-19 outbreak, such as when and 
how to enhance tracking, response efforts, and resource 
distribution are offered. 

Twenty-eight GitHub software programs were 
categorized as follows: Business Intelligence and Visual 
Dashboards (23.68%), Time-Series (13.15%), Artificial 
Intelligence (10.52%), Epidemiological Approaches 
(10.52%), Web Services (21.05%), etc. 
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Figure 1. The selection flow diagram of FOSS projects  
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Table 1. Summary of top FOSS projects against COVID-19* 
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Star 
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se 
Desc Aims Country 
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D
as
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oa

rd
s 

CSSEGISa

ndData/CO

VID-19 

20.2k 
less than 

1 day 

visual dashboard 

ArcGIS 

Multi-Source 

Live-Stream 

Open dataset 

10.9k - 

Data repository for the COVID-19 Visual 

Dashboard . 

 

The digital dashboard reports COVID-19 cases at the governmental 

divisions in China at province level and at city level in the some countries 

such as the United States, Australia and Canada, and at the country level 

otherwise. Th
e 

U
SA

 

Jo
hn

s H
op

ki
ns

 

U
ni

ve
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ity
 C

en
te

r 

f
 S

t
 

 
  

tokyo-

metropolita

n-

gov/covid1

9 

5.3k 
less than 

1 day 

Visual Dashboard 

Vue 

HTML 

Open dataset 

1.7k 

M
IT

 li
ce

ns
e 

Tokyo COVID-19 Task Force website 

Provide real-time information to Tokyo residents, companies with offices 

in Tokyo, and tourists to Tokyo to understand the current situation of 

COVID-19 based on statistics. Ja
pa

n 

To
ky

o 

M
et

ro
po

lit
an

 

G
t 

covid19indi

a/covid19in

dia-react 

2.1k 
less than 

1 day 

Visual Dashboard 

JavaScript 

Open dataset 

1.3k 

M
IT

 li
ce

ns
e 

Visual dashboard and data repository State based up to date  reporting of Corona cases 

In
di

a 

V
ol

un
te

er
s 

pcm-

dpc/COVI

D-19 

3.1k 
less than 

1 day 

Visual Dashboard 

Interactive Geographical 

dashboard 

Open dataset 

ArcGIS 

1.5k - 

The  information updated daily at 18:30 (after the 

Head of Department press 

To inform citizens and make the collected data available, useful only for 

communication and information purposes Ita
ly

 

D
ep

ar
tm

en
t o

f C
iv

il 

Pr
ot

ec
tio

n 

someshkar/

covid19indi

a-cluster 

988 
less than 

1 day 

Visual Network Dashboard 

Graph analysis and Network 

Clustering 

NLP Extraction From 

Unstructured Notes 

Javascript 

670 

M
IT

 li
ce

ns
e The primary data source is collected by volunteers 

, a crowdsourced database collated from various 

news as well as government sources 

To track geographic transmission COVID19 in India open up options for 

analysis for policy/decision makers so that they can be more strategic in 

testing cases and deploying resources like ventilators, beds & medicines. In
di

a 

V
ol

un
te

er
s 

github/covi

d19-

dashboard 

795 
less than 

1 day 

Visual Dashboards 

Jupyter notebook 

Fastpage 

229 

A
pa

ch
e 

2 A website that visualize up to date COVID-19 

statistics, powered by fast pages 

Gather data, make visualizations and perform analysis regarding the 

COVID-19 epidemic. 

U
nk

no
w

n 

V
ol

un
te

er
s 

kaz-

ogiwara/co

vid19 

885 
less than 

1 day 

Visual Dashboard 

HTML 
109 

M
IT

 li
ce

ns
e 

The state of the infection of the new coronavirus 

(COVID19) in Japan was summarized visually 

from a press release from the Ministry of Health, 

Labor and Welfare. 

- 

Ja
pa

n 

- 
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stevenliuyi/

covid19 
208 

less than 

1 day 

Visual Dashboard 

JavaScript 
68 

M
IT

 li
ce

ns
e an  animated and interactive map for  COVID-19  

to track the outbreak over time by country and 

other divisions in some selected countries 

GIS analysis 

C
hi

na
 

V
ol

un
te

er
s 

globalcitize

n/2019-

wuhan-

coronavirus

-data 

618 22 days 
PHP 

Visual Dashboard 
137 

G
PL

 3
.0

 

a data repository focused on china 

A public accessible COVID-19 data repository that visualize and 

integrated view from various sources on the www based on the time. This 

data will be useful to complementary analysis. U
nk

no
w

n 

V
ol

un
te

er
s 

T
im

e-
se

ri
es

 

nytimes/co

vid-19-data 
4k 

less than 

1 day 
Open Dataset 1.1k - 

A compiler that analysis New York Times  time 

series data from state and local divisions and 

connected health departments to provide a 

comprehensive profile of the ongoing outbreak 

A high volume of data  on cumulative coronavirus cases and deaths were 

published openness 

Th
e 

U
SA

 

V
ol

un
te

er
s 

BlankerL/D

XY-

COVID-19-

Data 

1.4k 
less than 

1 day 
Python 440 

M
IT

 li
ce

ns
e is the data warehouse to publish the latest data in 

CSV format, which can be easily processed and 

loaded by most software 

providing a research oriented data warehouse for COVID-19 infection 

time series 

C
hi

na
 

V
ol

un
te

er
s 

pomber/cov

id19 
834 

less than 

1 day 

JSON 

JavaScript 

Messaging 

277 - 

JSON time-series of  COVID-19  cases per 

country 

Transforms the data from CSSEGISandData/COVID-19 into a JSON file 

to automated parsing of data 

U
nk

no
w

n 

V
ol

un
te

er
s 

datasets/co

vid-19 
546 

less than 

1 day 

Python 

Open Dataset 
284 - COVID-19  time series data on cases 

This dataset includes time series data to track  the number of cases 

affected by COVID-19 worldwide 

U
nk

no
w

n 

V
ol

un
te

er
s 

AaronWard

/covidify 
383 2 days Jupiter Notebook 100 

M
IT

 li
ce

ns
e 

COVID-19 report and dataset generator developed 

for python programming language 

Generate visualizations 

Generate a time series dataset 

Generate a daily stats dataset 

Shows number of people currently infected Generates an excel report 

including all of the above Forecast global and country confirmed cases 

Filter by country List all countries affected 

U
nk

no
w

n 

V
ol

un
te

er
s 

A
rt

ifi
ci

al
 

In
te

lli
ge

nc
e ieee8023/co

vid-

chestxray-

dataset 

1.6k 
less than 

1 day 

Python 

Open Dataset 
434  

An open source database of COVID-19 cases 

involving chest X-ray and  CT images 

these images will be used to develop image processing and deep learning 

based solutions to classify, detect, predict and analysis the infection 

In
te

rn
at

io
na

l 

V
ol

un
te

er
s 
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lindawangg

/COVID-

Net 

483 
less than 

1 day 

Python 

Deep learning 

image processing 

172 

A
G

PL
 3

 Was developed for faster interpretation of 

radiography images 

Present COVID-Net, a deep convolutional neural network solution for the 

detection of COVID-19 cases from radiography X-ray images that is open 

source and available to the developers. C
an

ad
a 

W
at

er
lo

o 

un
iv

er
si

ty
 

 

elcronos/C

OVID-19 
318 4 days 

Deep learning 

Image analysis 
78 

M
IT

 li
ce

ns
e COVID-19 identification and diagnosis from x-

rays images using machine Vision and Deep 

Learning 

Developing an accurate decision support model to diagnosis COVID-19 

from medical images. 

U
nk

no
w

n 

V
ol

un
te

er
s 

UCSD-

AI4H/COV

ID-CT 

314 3 days Open Dataset 90  

The COVID-CT-Dataset has 349 CT images 

containing clinical symptoms and  findings of 

COVID-19 

The CT images are collected from COVID19-related published or preprint 

articles from databases such as medRxiv NEJM, JAMA, bioRxiv, Lancet 

and etc. images containing COVID-19 related symptoms and signs are 

selected by parsing the images caption in the documents. The primary goal 

of the dataset is the artificial intelligence and machine learning. 

- - 

E
pi

de
m

io
lo

gi
ca

l a
pp

ro
ac

h 

Pratitya/CO

VID-19-

timeline 

1.7k 
less than 

1 day 

Open dataset (media, news , 

etc.) 
293  

The timeline sorted out the official media 

information as the classics, the private media and 

the self-media as the latitude, and the matter of 

the day, focusing on the spread of the epidemic 

and the field of public opinion, trying to present 

the beginning and end of the COVID 

media repository for NLP and crawling 

C
hi

na
 

V
ol

un
te

er
s 

neherlab/co

vid19_scen

arios 

962 
less than 

1 day 

Visual Interface 

Analytical tool 

Scenario Simulation 

based on SIR model 

Typescript 

238 
M

IT
 li

ce
ns

e This tool is based on the Susceptible, Infectious, 

or Recovered (SIR) model that can forecast and 

simulate an infection outbreak such as COVID19. 

to investigate the dynamic behaviors of COVID-19 cases and the 

associated strain on the health system in the ongoing future 

Sw
itz

er
la

nd
 

U
ni

ve
rs

ity
 o

f B
us

se
l 

ImperialCol

legeLondon

/covid19mo

del 

523  
Jupiter Notebook 

Bayesian Model 
132 

M
IT

 li
ce

ns
e 

A collection of codes  for modeling and predicting 

estimated deaths and cases for COVID19 from 

Report 13 published by MRC Centre for Global 

Infectious Disease Analysis, Imperial College 

London 

 The model includes three components as follow: 

1)population saturation effects, 2) prior 

uncertainty on the infection fatality ratio and 3) a 

more balanced prior on intervention effects. They  

also  included another countries (for example , 

Greece, Netherlands and Portugal) 

Modeling estimated deaths and cases for COVID19 . 

The model can estimate the number of infections and the impact of non-

pharmaceutical interventions on infection control. Th
e 

U
K

 

Im
pe

ria
l C

ol
le

ge
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CodeForPhi

lly/chime 
166 

less than 

1 day 

Python 

Epidemiological 

model(S/I/R) 

129 

M
IT

 li
ce

ns
e 

The project empowers capacity planning by 

estimating and predicting of total new and running 

daily inpatient hospitalizations, ICU admissions, 

and number of ventilation needs. In the behind the 

scene, a SIR model was developed to generate 

estimated data. 

The aim of the project is to help healthcare centers by  an accurate 

estimation of  hospital capacity needs in the Covid-19 era 

U
nk

no
w

n 

V
ol

un
te

er
s 

W
eb

 se
rv

ic
e 

NovelCOV

ID/API 
1.6k 

less than 

1 day 

JavaScript 

collaborative environment 
432 

G
PL

 3
.0

 A well-designed API for Current cases and related 

statistics about COVID-19 

Provides an API for programmers and data scientists to call online data by 

programming in their research and projects. 

U
nk

no
w

n 

V
ol

un
te

er
s 

BlankerL/D

XY-

COVID-19-

Crawler 

1.5k 2 days Python API 315 

M
IT

 li
ce

ns
e 

COVID-19/2019-nCoV infection data realtime 

crawler 

The deployed crawler will crawls the data every 

minutes, stores them into MongoDB, and saves all 

historical data updates 

provide a fully Free COVID-19 data API 

C
hi

na
 

- 

soroushche

hresa/awes

ome-

coronavirus 

945 
less than 

1 day 
JavaScript 259 

M
IT

 li
ce

ns
e  

A list of useful projects and resources for 

COVID-19 

Presenting a unique list of related projects 

U
nk

no
w

n 

V
ol

un
te

er
s 

mathdroid/c

ovid-19-api 
878 3 days 

JSON 

Typescript 
169 - 

Serving data from John Hopkins University as a 

JSON API 
A easy to use web service to capture updated COVID-19  data 

U
nk

no
w

n 

V
ol

un
te

er
s 

gcreddy42/

hiring2020 
632 1 day HTML List 169 - A list of Internship Status in COVID-19 age 

Inform people about active or deactivate internship programs in 

companies. 

U
nk

no
w

n 

V
ol

un
te

er
s 

midas-

network/C

OVID-19 

551 
less than 

1 day 
Tex 177 - 

An interactive repository to share computable and 

standard format of spreadsheet data( CSV) 

including original data, parameter estimates, 

software, and metadata 

This repository can play a role  as a central platform to share ease to use 

data formats relevant for modeling of the COVID-19 outbreak U
SA

 

U
ni

ve
rs

ity
 o

f 

Pi
tts

bu
rg

h 

 

phildini/sta

yinghomecl

ub 

453 
less than 

1 day 

Ruby 

Web based content 

management 

1.2k 

C
C

0 

An up to date  list of all the events, universities, 

and companies WFH or events changed because 

of covid-19 

Provide a running list of events, universities, and companies that are 

taking steps to address the spread of COVID-19 

U
nk

no
w

n 

V
ol

un
te

er
s 
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echen102/C

OVID-19-

TweetIDs 

298 
less than 

1 day 
Python 85 - 

The repository provides an ongoing collection of 

tweets IDs related to with the COVID-19. It used 

the Twitter’s search API to gather historical data 

from the preceding 7 days since January 2020 

provides a list of COVID related twitter ID which can be used in machine 

learning and social network analysis - - 

O
th

er
s 

covidatlas/c

oronadatasc

raper 

310 
less than 

1 day 
JavaScript 178 

B
SD

 2
 COVID-19 data gathered and classified from 

government and curated data sources. 

A Data Scraper integrated COVID-19 case data from validated and 

verified sources, finds the corresponding GeoJSON features, and adds 

population data. U
nk

no
w

n 

V
ol

un
te

er
s 

covid-

response-

projects/co

vid-

respirator 

171 
less than 

1 day 

C++ 

3d Printing 
29 - 

Documents and sample codes to Mass-producible 

open-source Covid-19 ARDS respirator 

Aims at helping hospitals cope with a possible shortage of professional 

respirators during the outbreak. Worldwide. 

U
nk

no
w

n 

V
ol

un
te

er
s 

kazumihiro

se/Covid19

Radar 

61 
less than 

1 day 

C# 

android platform 

Socket programming 

25 

A
G

PL
 3

 This app uses Bluetooth to get the contact logs of 

each other. 
To track patients contacts in social environments. 

U
nk

no
w

n 

V
ol

un
te

er
s 

So
ur

ce
fo

rg
e 

 

https://sour

ceforge.net/

projects/cor

onavirus.mi

rror/ 

last 

week 

downl

oads: 

62 

more 

than 1 

month 

Open Dataset   

This package gives a tidy format dataset COVID-

19 pandemics. Relevant and updated information 

about the virus, such as summary of new cases by 

country and total number of cases by region can 

be retrieved from this package 

Provides Comprehensive dataset of the COVID-19 pandemics compiled 

from world's leading and trusted sources U
SA

 

Jo
hn

s H
op

ki
ns

 

U
ni

ve
rs

ity
 

 

https://sour

ceforge.net/

projects/co

vid-19-

world-stats/ 

last 

week 

downl

oads: 

32 

2 days visual studio  

 

This mini-app displays a windows form of the 

global total Cases, Deaths, and Recovered for 

COVID-19. 

provides Lightweight application 

to automatically updates COVID-19 data 

U
nk

no
w

n 

V
ol

un
te

er
s 
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Figure 2. JHU CSSE. Screenshot date: 16 February 2020 (15) 

Discussion 
The current review aimed to investigate the use of 

FOSS against COVID-19 available through GitHub 
and SourceForge. The 40 projects included in the 
review encompassed five different scopes, including 
Business Intelligence and Visual Dashboards, Time-
Series, Artificial Intelligence, Epidemiological 
Approaches, and Web Services. 

Business intelligence and visual dashboards 
Business intelligence (BI) is a platform covering all 

information systems (IS) committed to providing 
decision support by collecting and aggregating raw 
data obtained from the operating systems. BI tools, 
such as dashboards, are an essential method of data 
visualization for presenting a visual overview of 
information to facilitate new usable viewpoints to 
improve decision-making or management (13). A 
dashboard offers a means for various visual elements 
to view and interpret information promptly. They can 
also save time and money when making decisions, 
provided that a dashboard can synthesize many details 
(14). When diseases can be transmitted so quickly, 
knowledge needs to move even more quickly. Here, 
map-based dashboards are becoming crucial (15). Most 
of the software in the present review utilizes the 
dashboard. 

For example, in “CSSEGISandData/COVID-19”, 
which has the highest stargazers (20.2k) and forks 
(10.9k), the dashboard is used in real-time to imagine 
and monitor confirmed cases of COVID-19. The 
report, which was first publicly released on January 22, 
highlights the position and number of reported 
COVID-19 cases, deaths, and recoveries for all 
affected countries. It has been developed to provide a 
user-friendly resource for researchers, public health 

officials, and the public to monitor the outbreak as it 
unfolds. The dashboard, which was created by Lauren 
Gardner (an epidemiologist) and her JHU CSSE team 
(the Center for Systems Science and Engineering 
(CSSE) at Johns Hopkins University (JHU)), went viral 
with hundreds of news articles and social media shares. 
This strong response to the JHU CSSE and other 
dashboards signifies individuals’ willingness to 
monitor health threats. Anyone with Internet access can 
gain a vast amount of knowledge about COVID-19 in 
just a few clicks (Figure 2) 

Time-series 
A time-series is a set of observations that are 

uniformly distributed over time or over a certain other 
metameter. Data on the time-series are created 
naturally when a population or other phenomenon is 
monitored over time. A major goal in public health and 
biomedical science is to understand how explanatory 
variables affect an outcome over time. Experience with 
the use of time-series in monitoring population health 
during outbreaks of infectious diseases, such as SARS, 
Ebola, and seasonal influenza, has been demonstrated 
in various studies (16-21). The software reviewed in 
this study shows that time-series can be used for 
various purposes to control the COVID-19 disease. In 
“nytimes/covid-19-data,” New York Times data are 
collected from state and local governments, while health 
ministries are working to fully monitor the ongoing 
outbreak (Figure 3). Data are used for mapping and 
tracking reports of outbreaks. Such data will be made 
available to the public in response to requests from 
researchers, scientists, and government officials who 
wish to have access to the data to better understand the 
outbreak. 
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Figure 3. New reported cases by day in New York 

 

 
Figure 4. COVID-19 model outbreak trajectories and hospital demand 

 

Artificial Intelligence  
As a non-invasive imaging technique, computed 

tomography (CT) can detect characteristic 
manifestations in the COVID-19-associated lung and is 
recommended as the primary evidence for clinically 
diagnosed cases in this epidemic in Hubei, China. The 
software utilized in this study used artificial 
intelligence techniques and tomography images to 
detect COVID-19 (22, 23). Artificial intelligence refers 
to any machine that exhibits human mind-related 
characteristics, such as thinking and problem-solving 

(24). In computer science, different branches of 
artificial intelligence are used, some of which include 
machine learning, neural networks, machine vision, 
expert system, and genetic algorithm (25). The 
“ieee8023/covid-chestxray-dataset” developers want 
to improve triage prognoses and control COVID-19 
patient treatment. It would give physicians an 
advantage and allow them to behave with greater trust 
when waiting for a radiologist’s report by having a 
digital second opinion to validate their evaluation of a 
patient’s condition. Such instruments can also include 
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objective ratings that can be considered and used in 
studies. In another project, “lindawangg/COVID-Net,” 
the University of Waterloo has developed a deep 
convolutional neural network designed to detect 
COVID-19 cases from chest X-ray images, which are 
open-source and available to the general public. 
COVID-Net makes predictions using a method of 
interpretation to gain greater insight into the crucial 
factors associated with COVID-19 cases, which can 
help clinicians enhance screening, as well as increase 
trust and clarity by using COVID-Net for accelerated 
computer-aided screening (26). 

Epidemiological approaches 
Epidemiology is the study of the distribution and 

scale of disease-related problems in human 
populations. In particular, it deals with the detection of 
etiological factors in disease pathogenesis and the 
collection of important data for the management, 
assessment, and preparation of disease prevention, 
control, and treatment services (27). In epidemiological 
studies, approaches such as simulation models, 
distribution maps, mortality estimates, forecasts, etc. 
are used (28, 29). The “neherlab/covid19_scenarios” 
project simulates a COVID-19 outbreak. The primary 
aim of the project is to analyze in the near future 
complexities of COVID-19 cases and the resulting 
strain on the healthcare system. The outbreak is 
affected by interventions to monitor infection, such as 
closures of schools, lockdowns, etc. By changing the 
mitigation parameters, the impact of these steps can be 
integrated into the simulation (Figure 4). Also, the 
numbers of deaths and infections and the effects of 

non-pharmaceutical treatments are documented in the 
“ImperialCollegeLondon/covid19model” project, 
COVID-19 modeling. 

Web Service 
A web service is a set of open protocols and 

standards that are commonly used to share data 
between applications or systems. In healthcare, the web 
services model offers a perfect platform to solve 
challenging interoperability issues. Web services are 
designed to wrap and display existing resources, and 
also provide interoperability between different 
applications (30). Web services can expand healthcare 
enterprises through the delivery of their own services 
to others (31). They can also prolong the life of existing 
applications by improving the accessibility of 
previously proprietary functions as web services (32). 
Almost any web service is an Application 
Programming Interface (API). API is a software 
interface allowing two programs to communicate 
without any user interaction (33). Regarding the 
reviewed software, the “BlankerL/DXY-COVID-19-
Crawler” provides a completely free API of COVID-
19 information. The deployed crawler will crawl the 
data every minute, store it in MongoDB, and save all 
updates of historic data. Backtracking the disease may 
be beneficial in the future. Other projects provide 
services such as a list of COVID-19-related tweets, 
running list of events, sharing computable files with 
data, parameter estimates, and metadata. 

Both SourceForge applications display a dataset of 
global total COVID-19 cases (Figure 5). 

 

 
Figure 5. The screenshot of “https://sourceforge.net/projects/coronavirus.mirror/”  
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Conclusion 
During previous epidemics (Ebola and SARS), open-

source software helped combat one of the most deadly 
pandemics in recent days. Using such software will 
save a great deal of time and money, and it can be 
useful for global organizations. Our results were 
limited to new repositories. Older projects related to the 
long-term support condition customized to COVID-19, 
such as Ushahidi, were not discussed in the current 
paper, even though they focused on similar topics. 
Previously learned lessons from FOSS have shown that 
the explained projects would play important roles in 
future epidemics by forking and joining in new 
projects, Which cover  specific events and disasters 
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