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TOWARDS VIRAL INFECTIOUS DISEASES CASES MONITORING
SUPPORTED BY BUSINESS INTELLIGENCE METHODS AND TOOLS

Kopp A.M., Orlovskyi D.L.
National Technical University «Kharkiv Polytechnic Institute»

Introduction and Problem Statement. The outbreak of disease COVID-2019
caused by a novel coronavirus SARS-CoV-2 has spread to almost all countries and
regions. Humanity faces and will face such calls in future, therefore solution of these
problems needs analytical support. In response to ongoing public health emergency,
the interactive dashboard appeared [1]. Such tool, however, should be customizable
and interoperable. Therefore, we have used Business Intelligence (Bl) tool Microsoft
Power BI to design open and exntensible dashboard on a well-known platform.

Materials and Methods. In order to design a Bl dashboard to support COVID-
2019 disease cases monitoring, the free and open dataset with timeseries of deaths,
recoveries and general confirmed cases by countries and dates in February and March
2020 have been used [2]. Generic structure of the used data warehouse (DWH), as
well as its transformation and cleansing procedure are shown in Fig. 1.

OVID-2019 Timeseries API <>
https://pomber.github.io/ \
covidl9/timeseries. json ( Convert to a table )

Object-view JSON-view
w Ukraine [85] "Ukraine®: [ COVID-2019_Data ( Expand to new rows )
ve W ' dater: ~2020-1-22", Name: Text (Unique)
d ' -1-22 "confirmed”: @, .
date : 2020-1-2 wdeaths®: B Date: Date
confirmed : @ “recovered": § Confirmed: Whole Number E d |
deaths : @ o Deaths: Whole Number Xpand to new columns
recovered : 0 "date®: "2820-1.23", Recovered: Whole Number
“confirmed®: @
v 1 {4} "deaths": @
date : 2020-1.23  , o0 T ( Remove errors )
confirmed : @ {
"date®: =2020-1-24", Measures
deaths 2 "confirmed”: 8,
recovered : 0 "deaths": © DR (Death Rate)
¢ d: “recovered": @ RR (Recovery Rate) ( Change types )

Fig. 1 — DWH structure and data processing scenario
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Timeseries APl (Application Programming Interface) is represented as a JSON
(JavaScript Object Notation) object, which fields correspond to country names, while
their values are represented as lists of objects. Each of these objects correspond to a
single timestamp (see Fig. 1), descibed by a date (of measured indicators), confirmed
(disease cases), deaths, and recovered fields. Generic JSON document was converted
into a table of 2 columns — country and list of timeseries records, which then were
expanded to new rows with duplicated country name. Fields “date”, “confirmed”,
“deaths”, and “recovered” were expanded to new columns, after the whole dataset
was cleansed from errors (e.g., missing values or inappropriate types). For the most
meaningful fields “date”, “confirmed”, “deaths”, and “recovered” were assigned the
data types specific for Power Bl environment: Date and Whole Number (some sort of
“integer” numerical type). Besides the explicit columns obtained directly from a data
set, we have also created two measures that describe Death Rate (DR) and Recovery

Rate (RR) characteristics. DR measure is calculated using the following expression:

MAX ('COVID 2019 _Data'[Value .deaths])
MAX ('COVID 2019 _Data'[Value .confirmed])

DR = FORMAT( ,"0.00%"}

Here FORMAT is a function that converts values to text according to specified
format (percents “0.00%), MAX is the function that returns the largest value in a
column, “COVID2019 Data” is the considered dataset, while [Value.deaths] is the
specific column in the dataset that stores information about death cases, as well as
[\Value.confirmed] stores information about all confirmed cases. RR is calculated as:

MAX ('COVID 2019 _Data'[Value .recovered))
MAX ('COVID 2019 _Data'[Value .confirmed])

RR = FORMAT( ,"0.00%"}

Here [Value.recovered] is the column that stores data about recovery cases.

Results. Proposed dashboard design is demonstrated in Fig. 2. It allows users to
slice data by a certain country or several countries, as well as to slice data by period
of observation. The most crucial indicators, such as confirmed disease cases or death
cases are demonstrated using cards, as well as DR and RR measures.

Selected states are demonstrated on the world map, color intense corresponds to
the number of confirmed COVID-2019 cases. The line chart outlines cases growth.
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Fig. 2 — Proposed Bl-dashboard design

Conclusion. Developed dashboard is available in open GitHub repository [3], it
could be easily deployed to free Power Bl Desktop or Power Bl SaaS (Software as a
Service) platform, where further can be extended and/or customized by users.
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HIATPUMKA ITPOLECY MOHITOPUHI'Y CTAHY OBJIAJIHAHHA
3ACOBAMHU MAIINHHOI'O HABYAHHS TA TELEGRAM-BOTY

OpJaoscbkuii [1.J1., Konn A.M., JlutBunosa B.C., Cuzonona K.I'.
HauionanbHuii TexHiYHM YHiBepcHTeT «XAPKiBCbKUH MOJTITeXHIYHUN iHCTUTYT»

Beryn i akryadbHicTh npodJjemu. MoHITOPUHT cTaHy oOJlagHaHHS, 30KpeMa
€JIEKTPUYHOTO, J03BOJISI€ 3HU3UTH HETAaTHBHI HACIHIJKH HOTO BIJIMOB, SIKi 3a3BHYaid
CHPUYMHIOTH TIOPYIIEHHS 130JIA1111, 0 MOXYTh TPAIIUTUCS B OY/Ib-sKUIA Yac.

3riIHO 3 Cy4acHOW KoHiemniier iHaycTpii 4.0, oOpoOka NaHuX, OTPUMAHHUX 3
loT-cencopin (internet of things, iHTEpHET pedeit) IPUCTPOIB MOHITOPUHTY, JI03BOJISIE
CIIOBIIYBAaTH MPAIIBHUKIB, BIAMOBIJAILHUX 3a MPO(dUIAKTHYHE OOCIyrOBYBaHHS,
PO CTaH TIparrodoro obmagHanHs [1].
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