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1. Executive Summary
Task 3.1 Database (CLAR, EPIC, TRI, ISI) and this deliverable D3.1 Database Schema and setup report

CLAR and EPIC worked together to define the database schema and data model for PANDEM-2. This
data model defines the output formats for WP2, informs the input format to the dashboard in WP3
and tools in WP4, and is also a key element of the database schema and design. Database design
considers the heterogeneous external input data sources (ranging from simple text to Next Generation
Sequencing (NGS) data) as identified in WP2, and the anticipated range of user-facing services that will
access the data.

Creation of the database schema was on the critical path of the project, having large impact on the
following work packages:

e WP2 Surveillance
e \WP3 Situational Awareness
e WP4 Pandemic Planning

Figure 1. PANDEM.-2 Interaction of WPs

We have used an iterative approach starting from end-user requirements, and variables or data
needed to accomplish these requirements, and gathering input from tech partners in weekly sessions
for sixty days.

While a conceptual data base schema could be considered to suffice the deliverable, the team delved
deeper into the task and created a detailed entity relationship (ER) data model. This model will be
adapted taking in consideration the data availability and clarifications of partners’ end-users.

D3.1 Database schema and setup report 7
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2. Introduction & Background

PANDEM-2 implements novel concepts and IT systems to improve European Union (EU) countries
member states capacity for pandemic preparedness and response. PANDEM-2 will enable and
demonstrate the capture and integration of pandemic-relevant data from numerous sources, including
international systems (e.g. Go.Data, EWRS, TESSy), participatory surveillance (e.g. Influenzanet) and
social media (e.g. twitter, reddit). This data will be accessible and analysed via an online dashboard,
designed and built to support the specific needs of pandemic managers (public health agencies
responsible for pandemics), hospital managers and first responders in Europe. The WP3 work package
establishes the database for the project and provides an environment (the ‘dashboard’) for situational
awareness and pandemic planning tools. It also implements a suite of situational awareness tools, that
enables users to explore and visualise the data provided by WP2. The integration of data from multiple
sources is central to PANDEM-2 and to future systems that build on our work. While the data (and its
availability) is beyond our control, we will facilitate future systems for cross-border collaboration by
creating and publishing standards-based metadata profiles of all the data sources we access. This
metadata, published in a FAIR-compliant form, will make it easier for future researchers, innovators
and developers to find the data they need, and to gain access to it.

For data modelling, we have used an open-source tool MySQL Workbench that allows easy
integration with all the engineering teams working with the data.

3. Approach

Clarisoft (CLAR) was the lead on the task along with NUIG, and EPIC. Based on previous expertise in
database design, CLAR approached the task with the goal to deliver a model that is complete from two
viewpoints:

e Functional
O Meets all requirements of the end-users. The PANDEM-2 consortium contains a
unique group of stakeholders and end-users from public health agencies/pandemic
managers (FOHM, RKI, RIVM, THL, NIPH, INSA), to first responder and front-line
organisations (RUNMC, ORK, ITRC, INEM) who advised on platform requirements
based on the significant experience of the COVID-19 pandemic. We have used an
iterative approach starting from end-user requirements, and variables or data needed
to accomplish these requirements, and gathering input from tech partners in weekly
sessions for sixty days.
e Non-functional
O Dynamic for multi-purpose use
O Support both low and high granularity of information
O Scales with large quantities of data
O Interoperability and standardization. While respecting national security and privacy
constraints, we aim to make as much PANDEM-2 information as possible FAIR
compliant, so that other systems can easily import, consume, and add value to the

D3.1 Database schema and setup report 8
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data that we integrate. The first step in (re)using data is to find them. Metadata and data
should be easy to find for both humans and computers.

The model is composed of:

e Entities which classify things of interest that represent an aspect of the real world, either
physically or logically. As an example, in our scenario, the decisions made are modelled in the
Decision entity.

e Relationships which describe potential relationships between entities and their cardinality (1
to 1, 1 to many, many to one).

We have used some of the rules proposed by Peter Chen in "English, Chinese and ER diagrams" for
mapping the natural language as follow:

Common noun > Entity type
Proper noun > Entity

Transitive verb > Relationship type
Intransitive verb > Attribute type
Adjective > Attribute

Adverb > Attribute for relationship

Initial model definition
CLAR has employed a top-down approach from user requirements to create the data model.

This involved a description of entity-relationship (ER) models, mapping the nouns found in the users’
requirements natural language into entities, then looking at the dashboard to be produced and adding
attributes to such entities.

The result is a Dynamic system that can be easily extended in the future.

® using tables for extensible lists instead of hard coding values expressed by users. For example,
table PointOfinterestCategory can be used to store any Point of Interest (Pol) for the pandemic
team: hospital, lab, vaccination tent, pharmacy, warehouse, etc.

e linking the entities to the tables storing such lists

The definition of such values can be done at the time of implementation by a user with the security
permissions to do so.

Refining the model

During the refining of the model, CLAR shared all progress with and engaged partners in weekly
meetings to review the design. During the meetings and tech team chats, observations were raised,
discussed and, where applicable, the model has been updated based on the partner’s feedback.

D3.1 Database schema and setup report 9
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As security and data privacy are important pillars of PANDEM-2, the CLAR team queried with EPIC one
of the fundamental questions regarding the way data is collected: at individual level (i.e. each record
with anonymized data) or by groups of individuals. The decision is also critical in the realization of WP2
and WP4. After reviewing available data EPIC advised and the technical team has agreed that it will
collect data by groups of individuals, in which case will be fully anonymized. It remains to be
determined at a later stage in PANDEM-2 infrastructure development whether data will be collected
at the patient level (the choice of individual or grouped data will be specific to the end user
organisation after implementation of PANDEM-2).

Ensuring Model completeness

User requirements and data needs matrix

A systematic analysis of the information collected was performed, to identify data needs mentioned
in user requirements. A ‘data needs matrix’ was built containing a row for each requirement and a
column for each mentioned data needed in the form of a variable. By construction, this matrix is
comprehensive in terms of data required.

The columns in the ‘data needs matrix’ were grouped on data families depending on the nature of
required data. We describe the resulting data families in the next section.

Data families

Each variable listed as columns in the data need matrix was grouped depending on the nature of data
and went through further classification depending on its function on the data family. Each variable was
flagged as measures (raw collected data), required attributes for grouping measures, calculated
indicators, and the associated resources needed for capacity planning. Each variable has required
resource metadata and common references and documents.

We describe the output data families here.

01 - Cases: Evolution in time of the number of infected people with a particular pathogen in a territory.
The number of cases is independent of the method used for the identification. These counts can be
confirmed, estimated, or projected and are grouped by risk factors or demographic characteristics.
Among many other connections between entities in the data model, cases are related with mitigation
measures to estimate its impact on pandemic control and with available resources to estimate system
capacity and resources needs. Indicators associated with this data family are Incidence, prevalence, or
RO number.

02 - Deaths: Evolution in time of the number of deaths reported for a particular pathogen in a territory.
Deaths can be confirmed or suspected, directly or indirectly associated with the respective pathogen
depending on the public health objective and technical/ human limitations. Indicator associated with
this data family is mortality rate.

03 - Patient: Evolution in time of the number of patients diagnosed with a particular pathogen in each
care facility. This could include hospitals, nursing houses or other types of institutions. It is expected
that more information will be available for patients than for the cases data family because of the
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specialized follow-up. The level of detail in this data family could go until the individual depending on
the available data and analytic needs. This data family is associated with necessary resources for
treating patients including medical staff, clinical beds, ICU beds, ventilators, treatments, etc. Some
indicators on this data family are average length of stay, %ICU occupancy, % beds used, % of pathogen
related patients. This data includes potential risk factors such as age, sex, or comorbidities.

04 - Tests: Evolution in time of the number of tests performed in a territory to identify cases. This is
independent of the type of test performed. Tests are grouped based on the result which can refer to
the presence of the pathogen positive, negative, or other elements like antibodies or variants. Some
indicators of this data family are positivity rate.

05 - Vaccination: Evolution in time of the number of people vaccinated against the pathogen. This data
is mainly used to evaluate vaccination coverage and follow up vaccination campaign progress
depending on different targeted populations. This data family is also related with public health
measures, stock management, logistics and all necessary resources needed for inoculating the
population. Some indicators related to this data family are Vaccination coverage and N° of doses vs
target.

06 - Contact tracing: Metrics for evaluating the performance of contact tracing realized for a particular
pathogen. The focus of this data family is not to register a detailed record of contact tracing activity
but rather obtain key indicators to measure its capacity to perform the follow up of cases and contacts.
A particular interest is given to the metric to anticipate if contact tracers are going to be overwhelmed
by the number of cases. Some indicators related to this data family are the average number of contacts
per case and the percent of contacts that have been closed after performing a complete follow-up.

07 - Lab: Evolution in time of the results of tests performed for a pathogen on a particular testing
facility including NGS, for getting detailed information on variants and mutation of interest. Data for
this data family is expected to be obtained from individual test samples including direct output of NGS
sequencing devices. Genetic Information will be processed and filtered to obtain only information
about mutations of interest. This information can be enriched with existing data from patients when
external ids have been provided to make the link. Indicators for this data family can be the level of
circulation of a particular mutation of interest.

08 - Emergency calls: Evolution in time of the calls to the emergency numbers on a particular location
of first response institution. The objective is to measure the capacity to detect cases on first contact,
identify symptoms reported and to transport to care facilities. Indicators for this data family are rate
of pathogen related emergency calls, ration of cases identified on first contact.

09 - First response: Evolution of monitoring activity of first responders when dealing with possible
concurrent emergencies on a particular territory and the protocols applied. The range of concerned
resources can vary from volunteers’ fleet, nurses and general practitioners involved in the first
response. The negative impact on staff availability of concurrent emergencies is a particular focus of
interest. Indicators for this data family are % of available staff forecasts, % of actions related with the
given pathogen.

10 - Transport: Evolution in time of the patient transportations performed for the given pathogen.
Transportation can be performed from home to care facility or between care facilities. This data family
aims to monitor the general availability of adapted ambulances and detect the risk of saturation of
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transportation capacity vs transportation needs. Indicators for this data family can be the average
hours of transportation per ambulance or the delay of arrival of transportation.

11 - Measures: Register mitigation measures taken to fight against a given pathogen. Other than
storing start, end and type of measures, this data family aims to monitor the resource needs/stock
associated with measures e.g. PPE, masks, vaccines, and data collected to measure its performance
e.g. number of people entering a territory or following quarantine.

12 - Population study: Monitor through two different approaches: 1) monitoring through surveys or
by social data mining techniques the population behaviour or social and health impact during the
outbreak of a given pathogen, 2) early warning alerts collected through different digital platforms,
including environmental, animal and human alerts (one health approach). Data family in (1) includes
data coming from two different sources: a) Automatically inferred behaviour using NLP (natural
language processing) tools on data coming from social media and b) Outcome from surveys performed
by public health institutes. Indicators for this data family are ratio of people respecting measures, ratio
of people not understanding measures, evolution symptoms reported on social networks, suggestions,
sentiment, and emotions over aspects of the pandemics.

13 - Referential: Global referential used to categorize and compare different data families. These
references are subject to validation and standardisation before entering them into the PANDEM-2
database. Where possible, these references are going to be obtained from well-known standards, but
given the unknown nature of the next pandemic, and the heterogeneity on the field reality, the user
needs to have the flexibility to adapt the entries to what is needed for its use case. Some of the
expected references are pathogens, geographic locations, hospitals, testing facilities, variants, etc. The
referential category also includes those variables used as denominators such as total population,
population by age, and others relevant to calculate the mentioned variables and indicators.

14 - Metadata: Some of the points highlighted by user requirements were the importance of having
accurate metadata for all variables presented in PANDEM-2 including description, methodology and
origin of data. This information needs to be traceable from input data to dashboards and simulations.

15 - Resources: Data structures necessary to model resources needed and dependencies for all data
families. This information will be necessary to perform capacity planning and resource management
and combined with forecasting capabilities will help pandemic managers to better plan the fight
against the given pathogen. Resources include doctors, nurses, cleaning staff, first responders, clinical
and ICU beds, ambulances, ventilators, oxygen, protective personal equipment, vaccines, reactive
products, tests, etc. These resources have different kinds of consumption modes and have particular
dependencies on its respective data family metrics. PANDEM-2 needs to be able to register, forecast
or estimate, and compare against target for, stock, resource needs, % of saturation or days of stock,
etc.

Validating data model to end-user requirements

To validate the model, at the end of the process, we re-checked all requirements to verify the outputs
can be generated against the data model and data is either:

e present
e can be computed from the existing ER model.
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The validation is extensive and is fully presented in Appendix 6.2

In addition, CLAR has performed a check of the families and variables listed by EPIC and ensured the
ER modelis able to support the variables. Detailed online conversations were the means through which
the teams from CLAR, EPIC, NUIG solved the discrepancies. The detailed list of expected variables by
data family is presented in Appendix 6.1.

4. Results
The following results have been generated as part of the Database schema and model.

global database model
individual model description by data families
relations between the models

mapping the end-user requirements with data model (how data can be extracted to generate
the desired results) - Appendix 6.2

Global database model

In this section we present the proposed database model by data family containing all the entities and
relationships between them.

A separate section will describe the common elements for all entities which for brevity have not been
included.

While the data model is presented in a relational model format, this does not necessarily require a
physical implementation in such format. The development team will review the model and adapt it to
non-functional implementation requirements using relational, non-relational, memory databases as
they best see fit.
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Figure 2. Database model by data family

The high resolution image above can be downloaded from the following URL:

https://drive.google.com/file/d/IWUDREM SBEZa7N khxQzzyrhjpkUzoKG/view?usp=sharing

Models by data family

00 - General Entity Attributes

For brevity, the following fields will be part of each of the entities represented in the database but not
shown in the figure above:

- date created

D3.1 Database schema and setup report 14
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- date modified
- created by

- modified by

- deleted

This information will enable us to trace back the source of information for all records and display them
in the dashboard:

- Provider External ID
- Provider ID
- Source

This will enable member states to place their own identifiers on the records and interface with the
application for data exchanges.

01 - Cases

Scope: stores the counts of cases grouped by location, outcome (recovered, dead), severity, census,
and location. The design will permit representing the multiple requirements from end users as
represented in the dashboard design.

Example of usage:

1. 100,

Figure 3. Database model for cases data family
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Model: CaseCounts

Scope: stores the case count by location, date, and census group

Fields and relationships:

‘idCaseCounts’ VARCHAR(32) NOT NULL COMMENT '\'Unique ID of the record\",
‘FromDate” DATE NULL,

‘ToDate™ DATE NULL,

"ReportingDateType’ DATE NULL COMMENT 'This can be Reporting date, Onset of symptoms
date, Specimen date, Diagnostic date’,

“Location_idLocation” VARCHAR(32) NOT NULL,

“CaseCategory_idCaseCategory” VARCHAR(32) NOT NULL,
“CensusGroup_idCensusGroup™ VARCHAR(32) NOT NULL,

‘Counter’ INT NULL,

‘CaseSubCategory_idCaseSubCategory’ VARCHAR(32) NOT NULL,
"Emergency_idEmergency’ VARCHAR(32) NOT NULL,

*Variant_idVariant” VARCHAR(32) NOT NULL,

‘Mutation_idMutation’ VARCHAR(32) NOT NULL,

“CaseSeverity_idCaseSeverity’ VARCHAR(32) NOT NULL,

PRIMARY KEY (‘idCaseCounts’),

INDEX “fk_CaseCounts_Location1_idx" (‘Location_idLocation™ ASC) VISIBLE,

INDEX “fk_CaseCounts_CaseCategoryl_idx" ('CaseCategory_idCaseCategory™ ASC) VISIBLE,
INDEX “fk_CaseCounts_CensusGroupl_idx" (‘CensusGroup_idCensusGroup” ASC) VISIBLE,
INDEX “fk_CaseCounts_CaseSubCategoryl_idx" (‘CaseSubCategory_idCaseSubCategory™ ASC)
VISIBLE,

INDEX “fk_CaseCounts_Emergencyl_idx" (‘Emergency_idEmergency’ ASC) VISIBLE,

INDEX “fk_CaseCounts_Variantl_idx" (*Variant_idVariant® ASC) VISIBLE,

CONSTRAINT ‘fk_CaseCounts_Location1’

FOREIGN KEY ("Location_idLocation")

REFERENCES ‘'mydb . Location’ (‘idLocation’)

CONSTRAINT ‘fk_CaseCounts_CaseCategoryl’

FOREIGN KEY ("CaseCategory_idCaseCategory’)

REFERENCES ‘'mydb’." CaseCategory’ (‘idCaseCategory’)

CONSTRAINT ‘fk_CaseCounts_CensusGroupl®

FOREIGN KEY ("CensusGroup_idCensusGroup’)

REFERENCES ‘'mydb’."CensusGroup’ (‘idCensusGroup’)

CONSTRAINT “fk_CaseCounts_CaseSubCategoryl®

FOREIGN KEY ("CaseSubCategory_idCaseSubCategory’)

REFERENCES ‘'mydb". CaseSubCategory’ (‘idCaseSubCategory’)

CONSTRAINT ‘fk_CaseCounts_Emergencyl’

FOREIGN KEY ("Emergency_idEmergency’)

REFERENCES ‘'mydb’."Emergency’ (‘idEmergency’)

CONSTRAINT “fk_CaseCounts_Variantl’

FOREIGN KEY (*Variant_idVariant’)
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REFERENCES ‘'mydb"."Variant™ (‘idVariant’)
CONSTRAINT *fk_CaseCounts_Mutationl’

FOREIGN KEY (*Mutation_idMutation’)

REFERENCES ‘'mydb’."Mutation” (‘idMutation’)
CONSTRAINT “fk_CaseCounts_CaseSeverityl®
FOREIGN KEY ("CaseSeverity_idCaseSeverity’)
REFERENCES ‘'mydb"."CaseSeverity" (‘'idCaseSeverity’)

Model: CaseSeverity
Scope: stores the case category, a dynamic list
Fields and relationships:

e ‘idCaseSeverity’ VARCHAR(32) NOT NULL,
e ‘Name’ VARCHAR(45) NULL,

e Level INT NULL,

e PRIMARY KEY (‘idCaseSeverity’))

Model: CaseCategory
Scope: stores the case category, a dynamic list
Fields and relationships:

e ‘idCaseCategory’ VARCHAR(32) NOT NULL COMMENT '\'Unique ID of the record\",

e 'Name' VARCHAR(45) NULL COMMENT '\'Name of the Case Category (ex: Infection;
Hospitalization\')',

® ‘create_time TIMESTAMP NULL,

‘update_time” TIMESTAMP NULL,

PRIMARY KEY (‘idCaseCategory’))

Model: CaseSubCategory
Scope: stores the case sub-category, a dynamic list
Fields and relationships:

e ‘idCaseSubCategory’ VARCHAR(32) NOT NULL COMMENT "\'Unique ID of the record\",
‘Name® VARCHAR(45) NULL COMMENT 'Name of the subcategory.\nFor infected: potential,
confirmed, etc\nFor hospitalized: regular, require ICU, in ICU, etc.\nFor outcome: not a case,
dead, etc.',

“CaseCategory_idCaseCategory” VARCHAR(32) NOT NULL,

‘create_time” TIMESTAMP NULL,

‘update_time” TIMESTAMP NULL,

PRIMARY KEY (‘idCaseSubCategory’),

D3.1 Database schema and setup report 17



PANDEM-2 — Project No. 883285

INDEX “fk_CaseSubCategory CaseCategoryl _idx" (‘CaseCategory_idCaseCategory’ ASC)
VISIBLE,

CONSTRAINT ‘fk_CaseSubCategory CaseCategoryl’

FOREIGN KEY ("CaseCategory_idCaseCategory’)

REFERENCES ‘'mydb’."CaseCategory’ (‘idCaseCategory’)

Model: PointOfinterest has CaseCounts

Scope: stores the case counts for each Pol. Whether this will hold just counts of patients or have more

detailed information on a more exhaustive list or properties is yet to be defined on next steps of the

project depending on the practical interest for end users and their capability to obtain data at this level
of detail.

Fields and relationships:

‘PointOfInterest_idPointOfinterest” VARCHAR(32) NOT NULL,

“CaseCounts_idCaseCounts’ VARCHAR(32) NOT NULL,

‘Counter’ INT NULL,

*Variant_idVariant" VARCHAR(32) NOT NULL,

‘CaseCounts_idCaseCounts1® VARCHAR(32) NOT NULL,

‘CaseCategory_idCaseCategory” VARCHAR(32) NOT NULL,
‘CaseSubCategory_idCaseSubCategory’ VARCHAR(32) NOT NULL,

‘lengthOfStay™ INT NULL,

‘ResourceSubCategory_idResourceSubCategory” VARCHAR(32) NOT NULL,

PRIMARY KEY (PointOfinterest_idPointOfinterest’, ‘CaseCounts_idCaseCounts’),

INDEX “fk_PointOfinterest_has_CaseCounts_CaseCountsl_idx" ('CaseCounts_idCaseCounts’
ASC) VISIBLE,

INDEX *fk_PointOfInterest_has_CaseCounts_PointOfInterest1_idx’
(‘PointOfinterest_idPointOfInterest™ ASC) VISIBLE,

INDEX “fk_PointOfinterest_has_CaseCounts_Variantl_idx" ('Variant_idVariant® ASC) VISIBLE,
INDEX *fk_PointOfInterest_has_CaseCounts_CaseCounts2_idx" ('CaseCounts_idCaseCounts1’
ASC) VISIBLE,

INDEX “fk_PointOfinterest_has_CaseCounts_CaseCategoryl_idx’
("CaseCategory_idCaseCategory’ ASC) VISIBLE,

INDEX “fk_PointOfinterest_has_CaseCounts_CaseSubCategoryl_idx’
("CaseSubCategory_idCaseSubCategory™ ASC) VISIBLE,

CONSTRAINT *fk_PointOfInterest_has_CaseCounts_PointOfinterest1’

FOREIGN KEY (*PointOfInterest_idPointOfinterest’)

REFERENCES ‘'mydb . PointOfinterest” (‘idPointOfInterest’)

CONSTRAINT *fk_PointOfInterest_has_CaseCounts_CaseCounts1’

FOREIGN KEY (*CaseCounts_idCaseCounts’)

REFERENCES ‘mydb"."CaseCounts’ (‘idCaseCounts’)

CONSTRAINT “fk_PointOfInterest_has_CaseCounts_Variantl®

FOREIGN KEY ("Variant_idVariant’)

REFERENCES ‘'mydb . Variant™ (‘idVariant’)
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CONSTRAINT “fk_PointOfinterest_has_CaseCounts_CaseCounts2’
FOREIGN KEY ("CaseCounts_idCaseCounts1’)

REFERENCES ‘'mydb"."CaseCounts’ (‘'idCaseCounts’)

CONSTRAINT “fk_PointOfinterest_has_CaseCounts_CaseCategoryl®
FOREIGN KEY (*CaseCategory_idCaseCategory’)

REFERENCES ‘'mydb’."CaseCategory’ (‘idCaseCategory’)

CONSTRAINT “fk_PointOfInterest_has_CaseCounts_CaseSubCategoryl’
FOREIGN KEY (*CaseSubCategory_idCaseSubCategory’)

REFERENCES ‘'mydb"."CaseSubCategory’ (‘idCaseSubCategory’)
CONSTRAINT “fk_PointOfinterest_has_CaseCounts_ResourceSubCategoryl’
FOREIGN KEY (*ResourceSubCategory_idResourceSubCategory’)
REFERENCES "'mydb’."ResourceSubCategory" (‘idResourceSubCategory’)

Model: CaseCounts_has_Variant

Scope: stores the case counts by variant

Fields and relationships:

“CaseCounts_idCaseCounts’ VARCHAR(32) NOT NULL,

*Variant_idVariant VARCHAR(32) NOT NULL,

‘Mutation_idMutation’ VARCHAR(32) NOT NULL,

‘counter’ INT NULL,

PRIMARY KEY ("CaseCounts_idCaseCounts’, "Variant_idVariant’),

INDEX “fk_CaseCounts_has_Variant_Variantl_idx" ("Variant_idVariant™ ASC) VISIBLE,
INDEX “fk_CaseCounts_has_Variant_CaseCountsl_idx" (‘CaseCounts_idCaseCounts” ASC)
VISIBLE,

CONSTRAINT “fk_CaseCounts_has_Variant_CaseCounts1’

FOREIGN KEY (*CaseCounts_idCaseCounts’)

REFERENCES ‘'mydb"."CaseCounts’ (‘idCaseCounts’)

CONSTRAINT *fk_CaseCounts_has_Variant_Variantl®

FOREIGN KEY ("Variant_idVariant’)

REFERENCES ‘'mydb"."Variant™ (‘idVariant’)

CONSTRAINT *fk_CaseCounts_Mutation1’

FOREIGN KEY (*Mutation_idMutation’)

REFERENCES ‘'mydb’."Mutation” (‘idMutation’)

02 - Deaths

Included on 01 - Cases Modem.

03 - Patients

Scope: Each Pol (hospitals, etc.) has case counts describing patients in care facilities. Hospitalization

allows us to keep a track of the evolution of patients. It is still to be clarified the benefits for our end

users and the possibility of having more detailed data for certain institutions.
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04 - Tests

Scope: stores the test results grouped by location, test type, result, and Pol where they were done.
The design will permit representing the multiple requirements from end users as illustrated in the
dashboard design. Further work will be done in collaboration with end users to define if a link between
tests and symptoms is feasible.

Example of usage:

1. 8/1/2021, 100, positive, Alder Pharmacy, Graz Austria, PCR
a. 8/1/2021, 50, positive, Alder Pharmacy, Graz Austria, PCR, alfa
b. 8/1/2021, 50, positive, Alder Pharmacy, Graz Austria, PCR, delta

Figure 4. Database model for tests data family
Model: TestResult
Scope: store the test results, a dynamic list

Fields and relationships:
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‘idTestResult’ VARCHAR(32) NOT NULL COMMENT '\'Unique ID of the record\",
"Result” VARCHAR(45) NULL COMMENT 'The Result: Positive, Negative, Inconclusive, etc.',
PRIMARY KEY (‘idTestResult))

Model: TestType

Scope: store the test type, a dynamic list

Fields and relationships:

‘idTestType” VARCHAR(32) NOT NULL COMMENT '\'Unique ID of the record\",
‘Name' VARCHAR(45) NULL COMMENT 'Name of the test type (ex: PCR, Blood)',
‘Emergency_idEmergency’ VARCHAR(32) NOT NULL,

PRIMARY KEY (‘idTestType’),

INDEX “fk_TestType Emergencyl idx ('Emergency_idEmergency’ ASC) VISIBLE,
CONSTRAINT “fk_TestType_Emergencyl’

FOREIGN KEY (‘Emergency_idEmergency’)

REFERENCES ‘'mydb’."Emergency’ (‘idEmergency’)

Model: TestCounts

Scope: stores the counts of tests performed and the results for each day and location or Pol.

Fields and relationships:

‘idTestCounts” VARCHAR(32) NOT NULL COMMENT '\'Unique ID of the record\",
"ForDate” DATE NULL COMMENT 'Date for which tests are reported’,
“Location_idLocation” VARCHAR(32) NOT NULL,

“Counter’ INT NULL COMMENT 'Number of tests',

‘TestResult_idTestResult” VARCHAR(32) NOT NULL,

TestType_idTestType' VARCHAR(32) NOT NULL,
"PointOfInterest_idPointOfinterest VARCHAR(32) NOT NULL COMMENT 'Where the tests
were performed’,

Variant_idVariant” VARCHAR(32) NOT NULL,

"Emergency_idEmergency’ VARCHAR(32) NOT NULL,

‘Mutation_idMutation® VARCHAR(32) NOT NULL,

PRIMARY KEY (‘idTestCounts’),

INDEX “fk_TestCounts_Locationl_idx" ('Location_idLocation™ ASC) VISIBLE,

INDEX “fk_TestCounts_TestResultl idx" (‘TestResult_idTestResult™ ASC) VISIBLE,
INDEX *fk_TestCounts_TestTypel_idx (‘TestType_idTestType  ASC) VISIBLE,
INDEX “fk_TestCounts_PointOfinterestl_idx" ('PointOfinterest_idPointOfinterest™ ASC)
VISIBLE,

INDEX “fk_TestCounts_Variantl_idx" (*Variant_idVariant™ ASC) VISIBLE,

INDEX “fk_TestCounts_Emergencyl_idx ('Emergency_idEmergency’ ASC) VISIBLE,
CONSTRAINT “fk_TestCounts_Location1’

FOREIGN KEY ("Location_idLocation")
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REFERENCES "'mydb . Location’ (‘idLocation’)
CONSTRAINT “fk_TestCounts_TestResultl®
FOREIGN KEY (‘TestResult_idTestResult’)
REFERENCES ‘'mydb’. TestResult" ('idTestResult’)
CONSTRAINT “fk_TestCounts_TestTypel

FOREIGN KEY (‘TestType_idTestType’)
REFERENCES ‘'mydb . TestType" (‘idTestType’)
CONSTRAINT “fk_TestCounts_PointOfinterestl
FOREIGN KEY ("PointOfInterest_idPointOfinterest’)
REFERENCES ‘'mydb . PointOfinterest” (‘idPointOfInterest’)
CONSTRAINT “fk_TestCounts_Variantl’

FOREIGN KEY ("Variant_idVariant’)

REFERENCES ‘'mydb . Variant™ (‘idVariant’)
CONSTRAINT *fk_TestCounts_Emergencyl’
FOREIGN KEY (‘Emergency_idEmergency’)
REFERENCES ‘'mydb’."Emergency’ (‘idEmergency’)
CONSTRAINT “fk_TestCounts_Mutation1®

FOREIGN KEY (*Mutation_idMutation’)
REFERENCES ‘'mydb’."Mutation” (‘idMutation’)

05 - Vaccination

vaccination for locations and populations.

PANDEM-2 — Project No. 883285

Scope: stores the vaccinations done at each Pol or by location (for regional reporting), type and dose
of vaccine, and the group of people being vaccinated (age, risk level, etc.). Also, the vaccine side effects
is a dynamic list and counts for each side effect can be stored. This model also tracks the target

Example of usage: people vaccinated with Pfizer at Central Hospital Dublin, 100 Dose 1 and 120 Dose
2, age 40-50

6/1/2021, Central Hospital Dublin, Dublin, Ireland, COVID-19, 100, Pfizer, Dose 1, Age 40-50
2. 6/1/2021, Central Hospital Dublin, Dublin, Ireland, COVID-19, 120, Pfizer, Dose 2, Age 40-50
3. 6/1/2021, Central Hospital Dublin, Dublin, Ireland, COVID-19, 100, Pfizer, Dose 1, Age 50-65
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Figure 5. Database model for vaccinations data family

Model: VaccineCounts

Scope: stores the count of vaccines for each Pol, location, and date.

Fields and relationships:

‘idVaccineCounts’ VARCHAR(32) NOT NULL COMMENT '\'Unique ID of the record\",
"ForDate” DATE NULL COMMENT 'the effective date of vaccine',
PointOfInterestCategory_idPointOfInterestCategory’ VARCHAR(32) NOT NULL,
“Location_idLocation” VARCHAR(32) NOT NULL,

"Pathogen_idPathogen® VARCHAR(32) NOT NULL,
‘ResourceSubCategory_idResourceSubCategory” VARCHAR(32) NOT NULL,
“Counter’ INT NULL COMMENT 'number of vaccines',

“Type” VARCHAR(45) NOT NULL COMMENT ‘Type to distinguish between Actual, Target.’,
"VaccineCountsCategory_idVaccineCountsCategory’ VARCHAR(32) NOT NULL,
‘Dose” INT NULL COMMENT 'dose number’,

“CensusGroup_idCensusGroup™ VARCHAR(32) NOT NULL,

PRIMARY KEY (“idVaccineCounts’),

INDEX “fk_Vaccine_PointOfinterestCategoryl_idx’
(‘PointOfinterestCategory_idPointOfinterestCategory” ASC) VISIBLE,

INDEX “fk_Vaccine_Location1_idx" (‘Location_idLocation™ ASC) VISIBLE,

INDEX “fk_Vaccine_Pathogenl_idx" (‘Pathogen_idPathogen™ ASC) VISIBLE,

INDEX “fk_VaccineCounts_ResourceSubCategoryl_idx’
(‘ResourceSubCategory_idResourceSubCategory™ ASC) VISIBLE,

INDEX “fk_VaccineCounts_VaccineCountsCategoryl_idx’
(*VaccineCountsCategory_idVaccineCountsCategory™ ASC) VISIBLE,

INDEX “fk_VaccineCounts_CensusGroupl_idx" ("CensusGroup_idCensusGroup™ ASC) VISIBLE,
CONSTRAINT *fk_Vaccine_PointOfInterestCategoryl’

FOREIGN KEY (*PointOfInterestCategory_idPointOfInterestCategory’)

REFERENCES ‘'mydb . PointOfinterestCategory’ (‘idPointOfinterestCategory’)
CONSTRAINT “fk_Vaccine_Locationl®

FOREIGN KEY ("Location_idLocation")
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REFERENCES "'mydb . Location’ (‘idLocation’)

CONSTRAINT *fk_Vaccine_Pathogenl’

FOREIGN KEY (*Pathogen_idPathogen’)

REFERENCES ‘'mydb’."Emergency’ (‘idEmergency’)

CONSTRAINT *fk_VaccineCounts_ResourceSubCategoryl®

FOREIGN KEY ("ResourceSubCategory_idResourceSubCategory’)
REFERENCES "'mydb’."ResourceSubCategory” (‘idResourceSubCategory’)
CONSTRAINT “fk_VaccineCounts_VaccineCountsCategoryl®

FOREIGN KEY (*VaccineCountsCategory_idVaccineCountsCategory’)
REFERENCES ‘'mydb"."VaccineCountsCategory" (‘idVaccineCountsCategory’)
CONSTRAINT *fk_VaccineCounts_CensusGroupl®

FOREIGN KEY ("CensusGroup_idCensusGroup’)

REFERENCES ‘'mydb’."CensusGroup” (‘idCensusGroup")

Model: VaccineCountsCategory
Scope: stores the vaccine counts category, a dynamic list

Fields and relationships:

e ‘idVaccineCountsCategory' VARCHAR(32) NOT NULL COMMENT '\'Unique ID of the record\",

e ‘Name VARCHAR(45) NULL COMMENT 'Used, Lost, Scheduled, AEFI, Death, etc.',
e PRIMARY KEY (‘idVaccineCountsCategory’))

Model: VaccineSideEffects
Scope: stores a dynamic list of side effects (nausea, fever, etc.)
Fields and relationships:

e ‘idVaccineSideEffects’ VARCHAR(32) NOT NULL COMMENT '\'Unique ID of the record\",
e 'Name' VARCHAR(45) NULL COMMENT 'Fever, Nausea',
e PRIMARY KEY (‘idVaccineCountsCategory’))

Model: VaccineCounts_has_VaccineSideEffects
Scope: stores the number of people that reported various side effects on each vaccine.
Fields and relationships:

® VaccineCounts_idVaccineCounts’ VARCHAR(32) NOT NULL,

® “VaccineSideEffects_idVaccineSideEffects" VARCHAR(32) NOT NULL,

e Counter’ INT NULL,

® VaccineCounts_has_VaccineSideEffectscol' VARCHAR(45) NULL,

[ ]

o [INDEX ‘fk_VaccineCounts_has_VaccineSideEffects VaccineSideEffectsl idx

(*VaccineSideEffects_idVaccineSideEffects® ASC) VISIBLE,

o [INDEX ‘fk_VaccineCounts_has_VaccineSideEffects_VaccineCountsl_idx’
(*VaccineCounts_idVaccineCounts™ ASC) VISIBLE,
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CONSTRAINT “fk_VaccineCounts_has_VaccineSideEffects_VaccineCounts1®
FOREIGN KEY ("VaccineCounts_idVaccineCounts’)

REFERENCES ‘'mydb"."VaccineCounts™ (‘idVaccineCounts’)

CONSTRAINT “fk_VaccineCounts_has_VaccineSideEffects_VaccineSideEffects1’
FOREIGN KEY (*VaccineSideEffects_idVaccineSideEffects’)

REFERENCES ‘'mydb’."VaccineSideEffects™ (‘idVaccineSideEffects’)

06- Contact Tracing

Scope: stores the follow ups performed by the contact tracing teams in different locations and for
various groups of people. It also stores the cluster of cases found.

Example of usage:

1. 8/1/2021, 130, Dublin, Ireland, (65-85), Contact.
2. 8/1/2021, 80, Dublin Centre, Ireland, (65-85), Contact.

A A 1!
A A Al
_| contactCounts v
idContactCounts VARCHAR(32)
ForDate DATE
Courter INT

@ Location_idLocation VARCHA,...
@ CensusGroup_jdCensusGroup ... s
@ ContactCategory_idContact...
@ Emergency_idEm ergency VA...
@ Vaiant_idVariant VARCHAR(...

Institutiion VARCHAR.(45) _
>
¥
A
T
:| ContactCategory ¥
idContactCategory VARCHAR(32)
Mame VARCHAR(45)
2

Figure 6. Database model for contact tracing data family

Scope: stores the cluster of cases as determined by other platforms outside PANDEM-2. Through the
relation with CaseCounts, this provides a way for user to provide additional information on each case
count record and link to additional information present in the case count (location, group, severity)
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>
N _| ClusterCounts v
| | | iddusterCounts YV ARCHAR(3Z)
I | I Counter VARCHAR(45)
I I | ¥ CaseCounts_jdCaseCounts ¥ ARCHAR(3Z)
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] | Y

I R

} i) 4

| _| CcaseCounts ¥ N

idCaseCounts VARCHAR(32)
FromDate DATE
——— 1ot DATE

ReportingDateType DATE
¥ Location_idLocation VARCHAR(32)
— — < ¥ CaseCategory_idCaseCategory VARC... poy_ | _ 1
@ CenausGroup_jidCensusGroup VARC. .. |
Counter INT I
¥ CaseSubCategory_idCaseSubCateqor ... I
@ Emergency_idEm ergency VARCHAR(...

#Variant_idvVariant VARCHAR(3Z2) I

@ Mutation_idMutation VARCHAR(32) I
=====<f=3 & CaseSeverity_jd CaseSeverity VARH ... Bl— — — —lI _——

I

I

I

I

I
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Figure 7. Database model for cases (additional information for contact tracing)
Model: ContactCategory
Scope: stores the contact category, a dynamic list
Fields and relationships:

e ‘idContactCategory’ VARCHAR(32) NOT NULL COMMENT "\'Unique ID of the record\",
e ‘Name’ VARCHAR(45) NULL COMMENT 'Name of the category (Contact, Contact of Contact,

etc._',
e PRIMARY KEY (‘idContactCategory’))

Model: ContactCounts
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Scope: stores the contact counts by location, census or variant.

Fields and relationships:

‘idContactCounts” VARCHAR(32) NOT NULL COMMENT '\'Unique ID of the record\",
"ForDate” DATE NULL COMMENT 'Date of reporting’,

“Counter’ INT NULL,

“Location_idLocation” VARCHAR(32) NOT NULL,

*CensusGroup_idCensusGroup™ VARCHAR(32) NOT NULL,
“ContactCategory_idContactCategory” VARCHAR(32) NOT NULL,
‘Emergency_idEmergency’ VARCHAR(32) NOT NULL,

*Variant_idVariant" VARCHAR(32) NOT NULL,

“Institution” VARCHAR(45) ,

PRIMARY KEY (‘idContactCounts’),

INDEX “fk_ContactCounts_Locationl_idx" ("Location_idLocation™ ASC) VISIBLE,
INDEX “fk_ContactCounts_CensusGroupl_idx" ('CensusGroup_idCensusGroup" ASC) VISIBLE,
INDEX “fk_ContactCounts_ContactCategoryl idx" (‘ContactCategory_idContactCategory’
ASC) VISIBLE,

INDEX “fk_ContactCounts_Emergencyl_idx" (‘Emergency_idEmergency’ ASC) VISIBLE,
INDEX “fk_ContactCounts_Variantl _idx" ('Variant_idVariant® ASC) VISIBLE,
CONSTRAINT *fk_ContactCounts_Location1’

FOREIGN KEY ("Location_idLocation)

REFERENCES ‘'mydb . Location’ (‘idLocation’)

CONSTRAINT “fk_ContactCounts_CensusGroupl®

FOREIGN KEY (*CensusGroup_idCensusGroup’)

REFERENCES ‘'mydb’."CensusGroup” (‘'idCensusGroup)

CONSTRAINT *fk_ContactCounts_ContactCategoryl®

FOREIGN KEY (*ContactCategory_idContactCategory’)

REFERENCES ‘'mydb"."ContactCategory" (‘idContactCategory’)

CONSTRAINT “fk_ContactCounts_Emergencyl

FOREIGN KEY (‘Emergency_idEmergency’)

REFERENCES ‘'mydb’."Emergency’ (‘idEmergency’)

CONSTRAINT *fk_ContactCounts_Variantl®

FOREIGN KEY ("Variant_idVariant’)

REFERENCES ‘'mydb . Variant™ (‘idVariant’)
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Figure 8. Database model for clusters (additional information for contact tracing)
Model: ClusterCounts
Scope: stores the count of clusters for each case count reported.

Example of usage:

1. Case Count: 100, Graz, Austria
a. Clusters: 20, 40, 40.

Fields and relationships:
e ‘idClusterCounts’ VARCHAR(32) NOT NULL COMMENT '\'Unique ID of the record\",

e “Counter’ VARCHAR(45) NULL COMMENT 'Number of clusters',
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“CaseCounts_idCaseCounts’ VARCHAR(32) NOT NULL COMMENT 'relation to the case

counts',

PRIMARY KEY (‘idClusterCounts’),

INDEX “fk_ClusterCounts_CaseCountsl_idx" (‘CaseCounts_idCaseCounts’ ASC) VISIBLE,

CONSTRAINT *fk_ClusterCounts_CaseCountsl’
FOREIGN KEY (*CaseCounts_idCaseCounts’)

REFERENCES ‘'mydb"."CaseCounts’ (‘idCaseCounts’)

07 - Labs

Scope: to store test results and NGS files containing the identified mutations per group of people.

Because the files have large size, they will be stored separately, and the database will store only

reference URL of each file. The NGS files can be linked to variants, mutations, and have identifiers used

by member states if they decide to do so. In addition to NGS files, the test information is part of “Test

Counts” section. One important point to clarify on this section is the usage of NGS metadata both test

and patient related. Further discussion with end users will allow us to choose which variables to add.

Model: NGSFile

Scope: store reference to NGS files

Fields and relations:

"idNGSFile® VARCHAR(32) NOT NULL,

‘FileURL VARCHAR(1024) NULL,

‘SamplelD” VARCHAR(45) NULL,

“PatientID” VARCHAR(45) NULL,

“TechnicalDetails® TEXT NULL,

"Emergency_idEmergency’ VARCHAR(32) NOT NULL,
Variant_idVariant” VARCHAR(32) NOT NULL,
‘Mutation_idMutation® VARCHAR(32) NOT NULL,

PRIMARY KEY (‘idNGSFile’),

INDEX “fk_NGSFile_Emergencyl_idx" (‘Emergency_idEmergency’ ASC) VISIBLE,
INDEX “fk_NGSFile_Variant1_idx" (*Variant_idVariant™ ASC) VISIBLE,
INDEX “fk_NGSFile_Mutation1_idx" (‘"Mutation_idMutation™ ASC) VISIBLE,
CONSTRAINT ‘“fk_NGSFile_Emergencyl®

FOREIGN KEY ("Emergency_idEmergency’)

REFERENCES ‘'mydb’."Emergency’ (‘idEmergency’)

CONSTRAINT “fk_NGSFile_Variant1®

FOREIGN KEY (*Variant_idVariant’)

REFERENCES ‘'mydb". Variant™ (‘idVariant’)

CONSTRAINT “fk_NGSFile_Mutation1®

FOREIGN KEY (*Mutation_idMutation’)

REFERENCES ‘'mydb’."Mutation® (‘idMutation’)
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08 - Emergency Calls

Scope: emergency calls models store the counts for emergency calls by location or Pol and their
severity; the platform can store calls related and non-related to the pandemic so emergency calls can
be traced relative to all calls made. The severity of the call is a list that PANDEM-2 administrators can
set dynamically.

Example of usage:

1. 6/1/2021, Dublin, 300 calls, 100 related to pathogen, 50 identified positive at first visit, 25
transported to hospital.

_| PointOfinterest_has_ResourceCategory ¥

| | il |
| R e —
| | | | ! PointOfinterest_idPointOfinterest V ARCHAR(32)
I |
I I |I I I ¥ ResourceCategory_idResourceCategory VARCHAR(32)
|
I I II | | Counter INT Bel——
| |
1 1 I| I | @ ResourceStatus_idResourceStatus VARCHAR(32)
[}
- 2 L . I " ReportDate DATE
EmergencyCall ¥
— | details TEXT -
idE Il VARCHAR(3Z -
IdEmergencyCa (2) | @ ResourceCategory_idResourceCategory VARCHAR(3Z)
| ©ForDate DATE I
Counter INT I ~

@ PointOfInterest_idPointOfinterest VARCHAR(3Z) b— — — — — — =
@ Location_idLocation VARCHAR(32)

|

|

@ EmergencyCallSeverity_idEmergencyCallSeveri... [

—— |
[

@ EmergencyCallSeverity_idEmergencyCallSeveri...
CounterRealtedToPathogen INT T T = :|— ——————————————————
EmergencyCallSeverity v
CounterIdentifiedP ositiveAtRrstVist INT 9‘|——L——|

| | idEm ergencyCallSeverity W ARCHAR({32)
CounterTransportedToHospital INT |
| l—___ Level INT
@ Emergency_idEm ergency VARCHAR(32) L

Mame VARCHAR(45)

Figure 9. Database model for emergency calls data family
Model: EmergencyCall
Scope: stores the counts for emergency calls by location or Pol and their severity.
Fields and relationships:

‘idEmergencyCall’ VARCHAR(32) NOT NULL COMMENT '\'Unique ID of the record\",
"ForDate” DATE NULL COMMENT 'Date of reporting’,

“Counter’ INT NULL COMMENT 'Number of calls',

‘PointOfInterest_idPointOfinterest” VARCHAR(32) NOT NULL,

“Location_idLocation” VARCHAR(32) NOT NULL,
"EmergencyCallSeverity_idEmergencyCallSeverity” VARCHAR(32) NOT NULL,
‘EmergencyCallSeverity_idEmergencyCallSeverityOfVictim® VARCHAR(32) NOT NULL,
“CounterRealtedToPathogen™ INT NULL,

‘CounterldentifiedPositiveAtFirstVisit™ INT NULL,

“CounterTransportedToHospital” INT NULL COMMENT 'Number of transportation to hospital’,
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‘Emergency_idEmergency’ VARCHAR(32) NOT NULL,

PRIMARY KEY (‘idEmergencyCall’),

o INDEX ‘fk_EmergencyCall_PointOfinterestl_idx" ('PointOfinterest_idPointOfinterest™ ASC)
VISIBLE,

o [INDEX ‘fk_EmergencyCall_Locationl_idx" (‘Location_idLocation™ ASC) VISIBLE,
INDEX ‘fk_EmergencyCall_EmergencyCallSeverityl idx’
(‘EmergencyCallSeverity_idEmergencyCallSeverity® ASC) VISIBLE,

o [INDEX ‘fk_EmergencyCall_EmergencyCallSeverity2_idx

(‘EmergencyCallSeverity_idEmergencyCallSeverityOfVictim® ASC) VISIBLE,

INDEX “fk_EmergencyCall_Emergencyl_idx" (‘Emergency_idEmergency’ ASC) VISIBLE,

CONSTRAINT “fk_EmergencyCall_PointOfinterest1’

FOREIGN KEY ("PointOfInterest_idPointOfinterest’)

REFERENCES ‘'mydb . PointOfinterest” (‘idPointOfInterest’)

CONSTRAINT *fk_EmergencyCall_Location1"

FOREIGN KEY ("Location_idLocation)

REFERENCES ‘'mydb’."Location’ (‘idLocation’)

CONSTRAINT “fk_EmergencyCall_EmergencyCallSeverityl®

FOREIGN KEY ("EmergencyCallSeverity_idEmergencyCallSeverity’)

REFERENCES ‘'mydb’."EmergencyCallSeverity" (‘idEmergencyCallSeverity’)

CONSTRAINT “fk_EmergencyCall_EmergencyCallSeverity2®

FOREIGN KEY (‘EmergencyCallSeverity _idEmergencyCallSeverityOfVictim’)

REFERENCES ‘'mydb’."EmergencyCallSeverity” ('idEmergencyCallSeverity’)

CONSTRAINT ‘fk_EmergencyCall_Emergencyl’

FOREIGN KEY ("Emergency_idEmergency’)

REFERENCES ‘'mydb’."Emergency’ (‘idEmergency’)

Model: EmergencyCallSeverity
Scope: the severity of emergency call, a dynamic list
Fields and relationships:

e ‘idEmergencyCallSeverity' VARCHAR(32) NOT NULL COMMENT '\'Unique ID of the record\",
e ‘Level INT NULL COMMENT 'Level of emergency’,

e 'Name' VARCHAR(45) NULL COMMENT 'Name of the level',

e PRIMARY KEY (‘idEmergencyCallSeverity’))

09 - First response

This part of the model is still under development as more input is needed from end users.
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Scope: stores the transportation of people (actual or predicted) between locations or Pol. The

transportation will store the number of people transported, and if it is carried on in relation to a

pathogen or not. The PANDEM-2 admin can store multiple transportation types (home to hospital,

hospital to hospital) if they cannot obtain the details by Pol. Also, this part of the data model can be

used to store transportation between countries, regions, etc.

Example of usage:

1. 500, from Munich, to Vienna, flight
2. 40, from home, to hospital, Graz, Austria, COVID-19
3. 30, from home, to Central hospital, Graz, Austria, COVID-19

:| TransportationType ¥
idTransportationType VARCH...
Mame VARCHAR(45)

:| Trans portation ¥
idTransportation VARCHAR{32)
Mum berOfPeople INT
@ Location _idL ocationFrom Y ARCHAR(32)
@ Location_idL ocationTo WARCHAR(32)
DepartsCn DATETIME
ArrivesOn DATETIME
CaculationMethod WV ARCHAR(45)
@ TransportationType_idT ransportationT ype VA...
# PointOfInterest_jdPointOfInterestFrom VARLC...
# PointOfInterest_idPointCfInterestTo VARCHA...
@ Emergency_idEm ergency VARCHAR(32)

R
I

Figure 10. Database model for transport data family

Model: TransportationType

Scope: stores various type of transportation, a dynamic list

Fields and relationships:

e ‘idTransportationType’ VARCHAR(32) NOT NULL COMMENT '\'Unique ID of the record\",
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‘Name' VARCHAR(45) NULL COMMENT 'Name of transportation type (airplane, bus, train,
etc.),
PRIMARY KEY (‘idTransportationType’))

Model: Transportation

Scope: stores the actual/modelled transportation information between locations or Pol.

Fields and relationships:

‘idTransportation” VARCHAR(32) NOT NULL COMMENT '\'Unique ID of the record\",
‘NumberOfPeople™ INT NULL,

“Location_idLocationFrom™ VARCHAR(32) NOT NULL,

“Location_idLocationTo® VARCHAR(32) NOT NULL,

‘DepartsOn’ DATETIME NULL,

“ArrivesOn” DATETIME NULL,

“CalculationMethod™ VARCHAR(45) NULL COMMENT '\'Actual, Prediction\",
‘TransportationType_idTransportationType” VARCHAR(32) NOT NULL,
‘PointOfinterest_idPointOfInterestFrom’ VARCHAR(32) NOT NULL COMMENT '\'used for
transportation between Pol - From\",

‘PointOfinterest_idPointOfIinterestTo® VARCHAR(32) NOT NULL COMMENT '\'used for
transportation between Pol - To\",

“Emergency_idEmergency’ VARCHAR(32) NOT NULL,

PRIMARY KEY (‘idTransportation’),

INDEX “fk_Transportation_Location1_idx" (‘Location_idLocationFrom™ ASC) VISIBLE,
INDEX “fk_Transportation_Location2_idx" (‘Location_idLocationTo" ASC) VISIBLE,
INDEX “fk_Transportation_TransportationTypel_idx’
(‘TransportationType_idTransportationType™ ASC) VISIBLE,

INDEX “fk_Transportation_PointOfInterestl_idx" (‘PointOfInterest_idPointOfinterestFrom’
ASC) VISIBLE,

INDEX *fk_Transportation_PointOfInterest2_idx" (‘PointOfinterest_idPointOflnterestTo™ ASC)
VISIBLE,

INDEX “fk_Transportation_Emergencyl_idx" (‘Emergency_idEmergency’ ASC) VISIBLE,
CONSTRAINT “fk_Transportation_Location1’

FOREIGN KEY ("Location_idLocationFrom®)

REFERENCES ‘'mydb . Location’ (‘idLocation’)

CONSTRAINT *fk_Transportation_Location2’

FOREIGN KEY ("Location_idLocationTo")

REFERENCES ‘'mydb . Location’ (‘idLocation’)

CONSTRAINT *fk_Transportation_TransportationTypel’

FOREIGN KEY (‘TransportationType_idTransportationType’)

REFERENCES ‘mydb"."TransportationType" (‘idTransportationType’)

CONSTRAINT *fk_Transportation_PointOfinterest1’

FOREIGN KEY (*PointOfinterest_idPointOfInterestFrom’)

REFERENCES ‘mydb"."PointOfinterest’ (‘idPointOfinterest’)
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CONSTRAINT “fk_Transportation_PointOfinterest2’
FOREIGN KEY ("PointOfInterest_idPointOfinterestTo’)
REFERENCES ‘'mydb . PointOfinterest’ (‘idPointOfinterest’)
CONSTRAINT “fk_Transportation_Emergencyl’

FOREIGN KEY (‘Emergency_idEmergency’)

REFERENCES ‘'mydb’."Emergency’ (‘idEmergency’)

11 - Measures

Scope: this group of entities store information about decisions made and for which locations are in
effect. The decisions can store both pharmaceutical (vaccination roll out) or non-pharmaceutical
(lockdown) information. The relations with category, subcategory and census entities allow for a
dynamic storing and reporting, for example a partial lockdown in Vienna, vaccination for people
between 65-75 years old. Also, since decisions have a certain jurisdiction (effective for) and might be
related to other locations, we entered two entities to describe this in a way that can be further
interrogated by a database query.

Example of usage:

1. Lockdown, from 8/1/21 to 8/31/21, Category=Lockdown, SubCategory=Partial, Effective
For='Austria, Vienna’

2. Travel, from 8/1/21 to 8/31/21, Category=Travel, SubCategory=Red Zone Effective
For="Austria’, Related To="Romania, Russia, Japan’.
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Figure 11. Database model for measures data family
Model: Decision

Scope: main entity in the group stores information about decisions made, when. where and to whom
they apply.
Fields and relationships:

e ‘idDecision” VARCHAR(32) NOT NULL COMMENT 'Unique ID of the record',
e ‘EffectiveFromDate’ DATE NULL COMMENT Date the decision is effective from,

e ‘EffectiveToDate’ DATE NULL COMMENT Date the decision is effective from,

e ‘Name' VARCHAR(45) NULL COMMENT 'Name of the decision (ex: Lockdown by MAE'),

e DecisionCategory_idDecisionCategory” VARCHAR(32) NOT NULL COMMENT 'Foreign key
Category of the decision (ex: Lockdown)’,

“DecisionSubCategory_idDecisionSubCategory’ VARCHAR(32) NOT NULL COMMENT "Foreign
key Sub-Category of the decision (ex: Partial Lockdown)’,
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“details’ LONGTEXT NULL COMMENT 'Details of the decision (expandable JSON)',

“CensusGroup_idCensusGroup™ VARCHAR(32) NOT NULL,

PRIMARY KEY (‘idDecision’),

CONSTRAINT “fk_Decision_DecisionCategory” FOREIGN KEY

(‘DecisionCategory_idDecisionCategory’) REFERENCES "mydb . DecisionCategory’

(‘idDecisionCategory’)

e CONSTRAINT “fk_Decision_DecisionSubCategoryl® FOREIGN KEY
("DecisionSubCategory_idDecisionSubCategory’) REFERENCES "'mydb’. DecisionSubCategory"
(‘idDecisionSubCategory)

® CONSTRAINT “fk_Decision_CensusGroupl™ FOREIGN KEY (*CensusGroup_idCensusGroup’)

REFERENCES ‘'mydb’."CensusGroup” (‘idCensusGroup’)

Model: DecisionCategory
Scope: store information about decisions’ category
Fields and relationships:

e ‘idDecisionCategory’ VARCHAR(32) NOT NULL COMMENT 'Unique ID of the record’,

e 'Name VARCHAR(45) NULL COMMENT 'Name of the Decision Category (ex: Lockdown,
Travel Restriction, Isolation),

e PRIMARY KEY (‘idDecisionCategory’))

Model: DecisionSubCategory
Scope: store information about decisions’ subcategory for an even more granular reporting.
Fields and relationships:

e ‘idDecisionSubCategory’ VARCHAR(32) NOT NULL COMMENT 'Unique ID of the record’,
e DecisionCategory_idDecisionCategory’ VARCHAR(32) NOT NULL,

e ‘Name’ VARCHAR(45) NULL,
o PRIMARY KEY (‘idDecisionSubCategory’),

Model: DecisionRelatedTolLocation

Scope: store information about what location is related to the decision. For example, when a country
decides to quarantine visitors from a different country, the country affected by this decision is stored
here.

Fields and relationships:

® ‘Location_idLocation® VARCHAR(32) NOT NULL,
e Decision_idDecision” VARCHAR(32) NOT NULL,
o PRIMARY KEY ("Location_idLocation’, "Decision_idDecision’),

Model: DecisionEffectiveForLocation
Scope: store information about the location decision is effective for (the jurisdiction where it applies).
Fields and relationships:

® ‘lLocation_idLocation® VARCHAR(32) NOT NULL,
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e Decision_idDecision” VARCHAR(32) NOT NULL,
e PRIMARY KEY ("Location_idLocation’, "Decision_idDecision’),

12 - Population study

Scope: these entities will store the count of mentions in social media for any given pathogen or
emergency. The social media analysis tool will build dynamic categories and subcategories as it sees fit
and results from modelling. For example, the modelling tool will determine there is a category
“Emotions”, with subcategories “Anger”, “Surprise” and there 100 Anger mentions in Dublin and 200
Surprise mentions in Dublin related to COVID-19. These can be overlapped with the decisions made by
date, and additional categories created dynamically (“Lockdown”, “Travel restrictions”).
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|
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| MentionCount ¥

| MentionCategory ¥
idMentionCate WARICH...
idMentionCategory idMention VARCHAR{3Z)
Mame VARCHAR(45)

OpenAspects TEXT H—————— -

ForDate DATE
¥ Location_idLocation VA ..
Counter INT

@ CensusGroup_jdCensu... — —

@ Emergency_idEm engen...

y| “ textual_indicators TEXT

suggestion TINYINT
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|

|

| infectious_disesse_cas...
|

|
-

—_| MentionSubCategory ¥
— idMentionSubCateqaory VARCHAR(3Z)

identified_suggeston T ...

I

I

| suggestion_topics TEXT [— —
Mame VARCHAR{45) |
[

sentiment TEXT

@ MentionCategory_idMentionCategory ... — — "
. sentiment_aspects TEXT

emotion TEXT

emotion_aspects TEXT
_| MentionCategory_has_... ¥ >

! MentionCategory_idMentionCategor ...

! MentionCoun t_idMention VARCHARL ...
»

~| MentionSubCategory_has_MentionCo... ¥
I MentionSubCategory_idMentionSubCategory VARCHA. .
I MentionCount _idMention VARCHAR(32)

Figure 12. Database model for population study data family
Model: MentionCount
Scope: stores the counts for mentions by location or census group, when identifiable
Fields and relationships:

‘idMention” VARCHAR(32) NOT NULL DEFAULT 'Unique ID of the record’,
‘ForDate” DATE NULL,

“Location_idLocation” VARCHAR(32) NOT NULL,

“Counter” INT NULL,

“CensusGroup_idCensusGroup™ VARCHAR(32) NOT NULL,
‘Emergency_idEmergency’ VARCHAR(32) NOT NULL,
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‘infectious_disease _case” TINYINT NULL,

“textual_indicators® TEXT NULL,

“suggestion” TINYINT NULL,

‘identified_suggestion” TEXT NULL,

“suggestion_topics® TEXT NULL,

‘sentiment’ TEXT NULL,

‘sentiment_aspects’ TEXT NULL,

‘emotion” TEXT NULL,

‘emotion_aspects’ TEXT NULL,

PRIMARY KEY (‘idMention’),

INDEX *fk_PublicSentimentCount_Location1_idx" ('Location_idLocation™ ASC) VISIBLE,
INDEX “fk_PublicSentimentCount_CensusGroupl_idx" (‘CensusGroup_idCensusGroup™ ASC)
VISIBLE,

INDEX “fk_MentionCount_Emergencyl_idx" (‘Emergency_idEmergency” ASC) VISIBLE,
CONSTRAINT “fk_PublicSentimentCount_Location1"

FOREIGN KEY ('Location_idLocation’)

REFERENCES ‘'mydb . Location’ (‘idLocation’)

CONSTRAINT ‘fk_PublicSentimentCount_CensusGroup1®

FOREIGN KEY ("CensusGroup_idCensusGroup’)

REFERENCES ‘'mydb’."CensusGroup’ (‘idCensusGroup’)

CONSTRAINT ‘fk_MentionCount_Emergencyl’

FOREIGN KEY ("Emergency_idEmergency’)

REFERENCES ‘'mydb’."Emergency’ (‘idEmergency’)

Model: MentionCategory
Scope: stores mention categories, a dynamic list
Fields and relationships:

e ‘idMentionCategory’ VARCHAR(32) NOT NULL DEFAULT 'Unique ID of the record’,

e ‘Name' VARCHAR(45) NULL DEFAULT 'Name of the MentionCategory (ex: Social Media)',
e OpenAspects’ TEXT NULL,

e PRIMARY KEY (‘idMentionCategory’))

Model: MentionSubCategory
Scope: stores mention sub categories, a dynamic list
Fields and relationships:

e ‘idMentionSubCategory” VARCHAR(32) NOT NULL DEFAULT 'Unique ID of the record’,
e ‘Name' VARCHAR(45) NULL DEFAULT 'Name of the SubCategory (ex: Twitter)',

e “MentionCategory_idMentionCategory” VARCHAR(32) NOT NULL,

e PRIMARY KEY (‘idMentionSubCategory’),
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e INDEX ‘fk_MentionSubCategory MentionCategoryl idx’
(*MentionCategory_idMentionCategory™ ASC) VISIBLE,
CONSTRAINT ‘“fk_MentionSubCategory_MentionCategory1’
FOREIGN KEY (*MentionCategory_idMentionCategory")

e REFERENCES ‘'mydb’."MentionCategory’ (‘idMentionCategory’)

Model: MentionCategory_has_MentionCount
Scope: stores the counts in each desired category.
Fields and relationships:

e 'MentionCategory_idMentionCategory” VARCHAR(32) NOT NULL,

e “MentionCount_idMention” VARCHAR(32) NOT NULL,

e PRIMARY KEY ("MentionCategory_idMentionCategory’, "MentionCount_idMention’),
e [INDEX ‘fk_MentionCategory_has_MentionCount_MentionCountl_idx
(*MentionCount_idMention™ ASC) VISIBLE,

INDEX “fk_MentionCategory _has_MentionCount_MentionCategoryl_idx’
(‘MentionCategory_idMentionCategory™ ASC) VISIBLE,

CONSTRAINT ‘fk_MentionCategory_has_MentionCount_MentionCategoryl
FOREIGN KEY (*MentionCategory_idMentionCategory’)

REFERENCES ‘'mydb’."MentionCategory" (‘idMentionCategory’)
CONSTRAINT ‘fk_MentionCategory_has_MentionCount_MentionCount1’
FOREIGN KEY (*MentionCount_idMention’)

REFERENCES ‘'mydb’."MentionCount™ (‘idMention")

Model: MentionSubCategory_has_MentionCount
Scope: stores the counts in each desired sub-category
Fields and relationships:

® "MentionSubCategory_idMentionSubCategory’ VARCHAR(32) NOT NULL,

e “MentionCount_idMention” VARCHAR(32) NOT NULL,

e PRIMARY KEY ("MentionSubCategory_idMentionSubCategory’, "MentionCount_idMention"),
o INDEX ‘fk_MentionSubCategory has_MentionCount_MentionCountl_idx’
(*MentionCount_idMention™ ASC) VISIBLE,

INDEX “fk_MentionSubCategory has_MentionCount_MentionSubCategoryl _idx’
(‘MentionSubCategory_idMentionSubCategory™ ASC) VISIBLE,

CONSTRAINT “fk_MentionSubCategory_has_MentionCount_MentionSubCategoryl®
FOREIGN KEY (*MentionSubCategory_idMentionSubCategory’)

REFERENCES ‘'mydb’."MentionSubCategory™ (‘idMentionSubCategory’)
CONSTRAINT ‘fk_MentionSubCategory_has_MentionCount_MentionCountl’
FOREIGN KEY (*MentionCount_idMention’)

REFERENCES ‘'mydb’."MentionCount’ (‘idMention")
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13.1 - Referential - Locations

Scope: store information about location that can implement the Nomenclature of Territorial Units for

Statistics (NUTS) or other standards. For integration with actual maps, the member state will need to

provide a URL to the respective servers with geographic information system.

Example of usage

ID=1, Name=Germany, Level = 1, ExternallD=DE, Type = NUTS

ID=2, Name=Bavaria, Level = 2, Parent ID = 1, ExternallD=BV, Type = NUTS
ID=3, Name=Munich, Level =3, Parent ID = 2, ExternallD=MU, Type = NUTS
ID=4, Name=Munich Centre, Level =4, Parent ID = 3, ExternallD=MUC, Type = “

i}

| | #

_| Location ¥
idLocation VARCHAR(3Z)

Mame VARCHAR{45)
_______ Level INT

ParentiD WARCHAR(24)
|atitude DOLUBLE

- |ongitude DOUBLE
Type V ARCHAR(45)

TR

Figure 13. Database model for locations data family

Model: Location
Fields and relationships:

‘idLocation” VARCHAR(32) NOT NULL COMMENT 'Unique ID of the record',

‘Name" VARCHAR(45) NULL COMMENT 'Name of the location (Ex: Bavaria)',

‘Level” INT NULL COMMENT The level in the Location hierarchy (1 - n),

‘ParentID’ VARCHAR(24) NULL COMMENT 'The idLocation of the parent, can be null',
“latitude” DOUBLE NULL COMMENT 'Latitude of the centre of the location',
‘longitude® DOUBLE NULL COMMENT 'Longitude of the Centre of the location’,
“Type’ VARCHAR(45) NULL COMMENT 'NUTS, Country, LAU',
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13.2 - Referential - Census

Scope: stores the census group by which the user will analyse and present data with any number of
dimensions. This model could evolve if detailed patient data is provided by institutions doing NGS
analysis or finer patient follow-up.

Example of usage:

Below we are presenting three examples of how census groups will be defined when there are 1 to 3
dimensions to analyse:

1 dimension like Gender, the groups will be Male, Female, Undeclared, etc.
2 dimensions like Age, Gender, the groups will be (Female, 0-10), (Female, 11-20), etc.

3. 3 dimensions like Age, Gender, Race the groups will be (Female, 0-10, Hispanic), (Female, 11-
20, Caucasian), etc.

The Census itself will store the number of people in each census group and location. In the case of
groups with 2 dimensions above, the Census will be:

1. (Romania, Female, 0-10, 1000000), (Romania, Female, 11-20, 500000), etc.

Figure 14. Database model for census data family
Model: CensusGroup

Scope: stores the census group by which the user will analyse and present data.
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Fields and relationships:

e ‘idCensusGroup” VARCHAR(32) NOT NULL COMMENT "\'Unique ID of the record\",
e ‘Name' VARCHAR(45) NULL COMMENT 'Ex: Age, Gender, Age and Gender',
e PRIMARY KEY (‘idCensusGroup’))

Model: CensusGroupRow
Scope: stores individual rows of census groups
Fields and relationships:

e ‘idCensusGroupRow’ INT NOT NULL,

® “CensusGroup_idCensusGroup” VARCHAR(32) NOT NULL,

e ‘Name' VARCHAR(45) NULL COMMENT 'Name of the group row (ex: F 30-40)’,

e PRIMARY KEY (‘idCensusGroupRow),

o INDEX ‘fk_CensusGroupRow_CensusGroupl_idx" ("CensusGroup_idCensusGroup” ASC)
VISIBLE,
CONSTRAINT ‘fk_CensusGroupRow_CensusGroupl®
FOREIGN KEY ("CensusGroup_idCensusGroup’)

Model: CensusDimension

Scope: stores dimensions the user wants to analyse data for. A group can have multiple dimensions.

Fields and relationships:

e ‘idCensusDimenssion” VARCHAR(32) NOT NULL,
e ‘Name  VARCHAR(45) NULL COMMENT 'Gender, Age, etc.',
o PRIMARY KEY (‘idCensusDimenssion’))

Model: CensusGroup_has_CensusDimenssion
Scope: stores the relationship between Census group and Census dimensions
Fields and relationships:

“CensusGroup_idCensusGroup™ VARCHAR(32) NOT NULL,
‘CensusDimenssion_idCensusDimenssion” VARCHAR(32) NOT NULL,
PRIMARY KEY (*CensusGroup_idCensusGroup’, ‘CensusDimenssion_idCensusDimenssion’),
INDEX *fk_CensusGroup_has_CensusDimenssion_CensusDimenssion1_idx’
(*CensusDimenssion_idCensusDimenssion™ ASC) VISIBLE,

INDEX “fk_CensusGroup_has_CensusDimenssion_CensusGroupl_idx’
(*CensusGroup_idCensusGroup™ ASC) VISIBLE,

CONSTRAINT “fk_CensusGroup_has_CensusDimenssion_CensusGroupl®
FOREIGN KEY (*CensusGroup_idCensusGroup’)

REFERENCES ‘'mydb’."CensusGroup’ (‘idCensusGroup’)

CONSTRAINT “fk_CensusGroup_has_CensusDimenssion_CensusDimenssion1’
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FOREIGN KEY ("CensusDimenssion_idCensusDimenssion’)
REFERENCES ‘'mydb"."CensusDimenssion” (‘idCensusDimenssion’)

Model: CensusGroupRowValue

Scope: stores the value for dimension of the census group rows (ex: M or 30-40)

Fields and relationships:

"CensusGroupRow_idCensusGroupRow™ INT NOT NULL,
“CensusDimenssion_idCensusDimenssion” VARCHAR(32) NOT NULL,

*Value®™ TEXT NULL COMMENT 'Value of each dimension for the Group Row.',
PRIMARY KEY (*CensusGroupRow_idCensusGroupRow",
“CensusDimenssion_idCensusDimenssion’),

INDEX “fk_CensusGroupRow_has_CensusDimenssion_CensusDimenssion1_idx’
("CensusDimenssion_idCensusDimenssion” ASC) VISIBLE,

INDEX “fk_CensusGroupRow_has_CensusDimenssion_CensusGroupRow1_idx’
(*CensusGroupRow_idCensusGroupRow" ASC) VISIBLE,

CONSTRAINT “fk_CensusGroupRow_has_CensusDimenssion_CensusGroupRow1’
FOREIGN KEY (*CensusGroupRow_idCensusGroupRow")

REFERENCES "'mydb’."CensusGroupRow" (‘idCensusGroupRow")

CONSTRAINT “fk_CensusGroupRow_has_CensusDimenssion_CensusDimenssion1’
FOREIGN KEY (*CensusDimenssion_idCensusDimenssion’)

REFERENCES ‘'mydb"."CensusDimenssion” (‘'idCensusDimenssion’)

Model: Census

Scope: stores the number of people in each location for a specific census group row (ex: 100000 Male
Age 30-40 in Bavaria)

Fields and relationships:

‘idCensus® VARCHAR(32) NOT NULL COMMENT '\'Unique ID of the record\",
“Location_idLocation” VARCHAR(32) NOT NULL,

‘numberOfPeople’ INT NULL COMMENT 'Number of people in the census group for a
particular location’,

“fromYear® INT NULL,

‘toYear' INT NULL,

“CensusGroupRow_idCensusGroupRow™ INT NOT NULL,

PRIMARY KEY (‘idCensus’),

INDEX “fk_Census_Location1_idx" (‘Location_idLocation™ ASC) VISIBLE,

INDEX “fk_Census_CensusGroupRow1_idx" (‘CensusGroupRow_idCensusGroupRow" ASC)
VISIBLE,

CONSTRAINT ‘fk_Census_Location1®

FOREIGN KEY ("Location_idLocation")

REFERENCES ‘'mydb . Location’ (‘idLocation’)
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® CONSTRAINT ‘fk_Census_CensusGroupRow1’
® FOREIGN KEY (‘CensusGroupRow_idCensusGroupRow")
e REFERENCES ‘'mydb’."CensusGroupRow" (‘idCensusGroupRow")

13.3 - Referential - Emergency

Scope: stores the emergency to allow using the same database for multiple infectious emergencies
and their variants, or non-infectious threats. Each emergency can be localized to a certain location.

Example of usage:

1. For COVID, we can store one emergency with multiple variants as follows: Covid, COVID-19,
(alfa, beta, delta, etc.)

.
I I Lo
> ] variant v IR
_______ R LA I S
W idVariant V ARCHAR(32) —|T | TIT ﬁ_ T |
= I Name VARCH AR (45) | I I, II : :
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Figure 15. Database model for emergency data family

Model: Emergency
Scope: stores the emergency information
Fields and relationships:

‘idEmergency’ VARCHAR(32) NOT NULL COMMENT '\'Unique ID of the record\",
"Name®™ VARCHAR(45) NULL COMMENT ‘Name of the Emergency (ex: Covid, EBOLA)',
“ScientificName™ VARCHAR(45) NULL,

“Location_idLocation” VARCHAR(32) NOT NULL,
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“Type” VARCHAR(45) NULL COMMENT 'Infectious Diseases, etc.',
"FromDate” DATE NULL,

‘ToDate™ DATE NULL,

PRIMARY KEY (‘idEmergency’),

INDEX *fk_Emergency_Locationl_idx" (‘Location_idLocation™ ASC) VISIBLE,
CONSTRAINT ‘fk_Emergency_Location1’

FOREIGN KEY ('Location_idLocation’)

REFERENCES ‘'mydb . Location’ (‘idLocation’)

Model: Variant

Scope: stores variants of the emergency (e.g.: Delta). Variants have a many to many relationship with
mutations.

Fields and relationships:

e ‘idVariant’ VARCHAR(32) NOT NULL DEFAULT 'Unique ID of the record' COMMENT "\'Unique
ID of the record\",

e 'Name VARCHAR(45) NULL COMMENT 'Name of the variant (ex: Delta)',

e ‘Emergency_idEmergency’ VARCHAR(32) NOT NULL,

e PRIMARY KEY (‘idVariant)),

e INDEX ‘fk_Variant_Emergencyl_idx" (‘Emergency_idEmergency” ASC) VISIBLE,

o CONSTRAINT “fk_Variant_Emergencyl’

e FOREIGN KEY (‘Emergency_idEmergency’)

e REFERENCES ‘'mydb’."Emergency” ('idEmergency’)

Model: Mutation
Scope: stores mutations of the emergency. Mutations have many to many relationships with variants.
Fields and relationships:

e ‘idMutation’ VARCHAR(32) NOT NULL,
e 'Name' VARCHAR(45) NULL,
e PRIMARY KEY (‘idMutation’))

Model: Variant_has_Mutation
Scope: stores the relations between variants and mutations
Fields and relationships:

e Variant_idVariant” VARCHAR(32) NOT NULL,

e Mutation_idMutation' VARCHAR(32) NOT NULL,

e PRIMARY KEY ('Variant_idVariant’, "Mutation_idMutation”),

o INDEX ‘fk_Variant_has_Mutation_Mutation1_idx" (*Mutation_idMutation" ASC) VISIBLE,
e [INDEX “fk_Variant_has_Mutation_Variantl_idx" ('Variant_idVariant® ASC) VISIBLE,

® CONSTRAINT “fk_Variant_has_Mutation_Variantl

e FOREIGN KEY ("Variant_idVariant’)
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REFERENCES ‘'mydb"."Variant™ (‘idVariant’)
CONSTRAINT *fk_Variant_has_Mutation_Mutationl’
FOREIGN KEY (*Mutation_idMutation’)

REFERENCES ‘'mydb’."Mutation” (‘idMutation’)

13.4 - Referential — Point of Interest

Scope: stores the Pol like hospitals, border crossing, labs, etc. in a dynamic way. Categories of Pol can
be added by the pandemic manager based on their own purpose and use cases (temporary hospital,
drive through vaccination). Each Pol is associated with a location and can have the exact latitude and
longitude stored. The pandemic manager can define a dynamic list of status (Open, Closed, etc.) and
can store the status of each Pol at different moments in time.

Example of usage:

1. 1, MUN, Border Crossing, Germany.
a. Open, 1/1/2021-4/1/2021.
b. Closed, 4/1/2021 -4/7/2021
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[ —_— l.'_
| _lt___l___l __________ t _____ ! " longitude DOUBLE
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Figure 16. Database model for Pol data family
Model: PointOfinterest
Scope: store the Pol

Fields and relationships:

e idPointOfinterest' VARCHAR(32) NOT NULL DEFAULT 'Unique ID of the record’,

® ‘name’ VARCHAR(45) NULL DEFAULT 'Name of the Pol (ex: Frankfurt Medical Centre'),
® ‘Location_idLocation” VARCHAR(32) NOT NULL,

e ‘latitude’ VARCHAR(45) NULL,
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‘longitude’ VARCHAR(45) NULL,
"PointOfInterestCategory_idPointOfinterestCategory” VARCHAR(32) NOT NULL,

“StatelD” VARCHAR(45) NULL,

PRIMARY KEY (‘idPointOfInterest’),

INDEX “fk_PointOfinterest_Location1_idx" (‘Location_idLocation™ ASC) VISIBLE,
INDEX *fk_PointOfInterest_PointOfinterestTypel_idx’
(*PointOfinterestCategory_idPointOfinterestCategory” ASC) VISIBLE,
CONSTRAINT ‘fk_PointOfInterest_Location1®

FOREIGN KEY ('Location_idLocation’)

REFERENCES ‘'mydb . Location’ (‘idLocation’)

CONSTRAINT *fk_PointOfInterest_PointOfinterestTypel’

FOREIGN KEY ("PointOfInterestCategory_idPointOfInterestCategory’)
REFERENCES ‘'mydb . PointOfinterestCategory’ (‘idPointOfinterestCategory’)

Model: PointOfinterestStatus
Scope: store the Pol status, a dynamic list
Fields and relationships:

e ‘idPointOfInterestStatus VARCHAR(32) NOT NULL DEFAULT 'Unique ID of the record',
e ‘name’ VARCHAR(45) NULL DEFAULT 'Name of the Pol Status (ex: open, closed),
e PRIMARY KEY (‘idPointOfinterestStatus’))

Model: PointOfinterestCategory
Scope: store the category for Pol, dynamic lists
Fields and relationships:

e ‘idPointOfinterestCategory’ VARCHAR(32) NOT NULL DEFAULT 'Unique ID of the record'
COMMENT "\'Unique ID of the record\",

e ‘name’ VARCHAR(45) NULL DEFAULT 'Name of the Pol category 'hospital, lab, red cross'
COMMENT 'Name of the Pol (Ex: General Hospital Munich; Lab 35 Munich)',

e PRIMARY KEY (‘idPointOfinterestCategory’))

Model: PointOfinterest_has_PointOfinterestStatus
Scope: store the status of the Pol in time.
Fields and relationships:

® PointOfinterest_idPointOfinterest” VARCHAR(32) NOT NULL DEFAULT 'Unique ID of the
record’,

® PointOfinterestStatus_idPointOflnterestStatus’ VARCHAR(32) NOT NULL,

e ‘fromDate” DATE NULL,
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“toDate’ DATE NULL,

“details” TEXT NULL,

® PRIMARY KEY ("PointOfinterest_idPointOfInterest’,
‘PointOfInterestStatus_idPointOfinterestStatus’),

o [INDEX “fk_PointOfinterest_has_PointOfInterestStatus_PointOfinteres_idx’
(*PointOfinterestStatus_idPointOfInterestStatus™ ASC) VISIBLE,

o [INDEX “fk_PointOfinterest_has_PointOfInterestStatus_PointOfinteres_idx1"

(*PointOfinterest_idPointOfInterest™ ASC) VISIBLE,

CONSTRAINT “fk_PointOfInterest_has_PointOfinterestStatus_PointOfInterest1’

FOREIGN KEY (‘PointOfinterest_idPointOfInterest’)

REFERENCES ‘'mydb . PointOfinterest” (‘idPointOfInterest’)

CONSTRAINT ‘fk_PointOfInterest_has_PointOfinterestStatus_PointOflnterestS1°

FOREIGN KEY (‘PointOfinterestStatus_idPointOfinterestStatus’)

REFERENCES ‘'mydb". PointOfinterestStatus” (‘idPointOfinterestStatus’)

13.5 - Referential - Users

Scope: stores the application users and their roles and permissions in the application. This part of the
data model is at an early stage and will be further developed during application development.

Example of usage: The data will store roles identified during the meetings with end users. Here are few
roles identified during the session:

policy advisor/health care professional
national pandemic manager

hospital manager

emergency service manager
healthcare manager

policy maker

epidemiologist

etc.
Other roles will be created by the technical team for properly deploying the platform:

e country administrator
e system administrator.

These roles are dynamic, and other roles can be added based on the user requirements.

The system will store the users, their roles, and their preferences, for example (Michael, National
Pandemic Manager, red colour for infection rate over 1%, yellow for infection rate .1-1%, and green
colour for infection rate under .1%)
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Figure 17. Database model for users data family
Model: User
Scope: stores the application users.
Fields and relationships:

e ‘idUser’ VARCHAR(32) NOT NULL DEFAULT 'Unique ID of the record’,
e 'Name VARCHAR(45) NULL DEFAULT 'Name of the User",
e PRIMARY KEY (‘idUser’))

Model: Preferences
Scope: stores the user preferences for each location.
Fields and relationships:

e ‘idPreferences’ VARCHAR(32) NOT NULL DEFAULT 'Unique ID of the record’,
e ‘name’ VARCHAR(32) NULL DEFAULT 'Name of the Preference ex: colour',
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“Location_idLocation” VARCHAR(32) NOT NULL,

‘User_idUser’ VARCHAR(32) NOT NULL,

“RelatedID” VARCHAR(32) NULL,

“fromValue® DOUBLE NULL,

“toValue® DOUBLE NULL,

‘details’ TEXT NULL,

PRIMARY KEY (‘idPreferences’),

INDEX *fk_Preferences_Userl_idx" (‘User_idUser™ ASC) VISIBLE,
INDEX “fk_Preferences_Location1_idx" (‘Location_idLocation™ ASC) VISIBLE,
CONSTRAINT “fk_Preferences_User1’

FOREIGN KEY (*User_idUser")

REFERENCES ‘'mydb’.’User’ (‘idUser?)

CONSTRAINT “fk_Preferences_Location1

FOREIGN KEY ("Location_idLocation")

REFERENCES "'mydb . Location’ (‘idLocation’)

Model: UserRole

Scope: store the user roles, a dynamic list

Fields and relationships:

‘idUserRole” VARCHAR(32) NOT NULL,
‘Name' VARCHAR(45) NULL,
PRIMARY KEY (‘idUserRole’))

Model: User_has_UserRole

Scope: stores the mapping of users to roles for security and authorization.

Fields and relationships:

‘User_idUser' VARCHAR(32) NOT NULL,

“UserRole_idUserRole” VARCHAR(32) NOT NULL,

PRIMARY KEY (“User_idUser’, "UserRole_idUserRole’),

INDEX “fk_User_has_UserRole_UserRolel_idx" (‘UserRole_idUserRole’ ASC) VISIBLE,
INDEX *fk_User_has_UserRole_Userl_idx" (‘User_idUser" ASC) VISIBLE,
CONSTRAINT “fk_User_has_UserRole_Userl®

FOREIGN KEY ("User_idUser’)

REFERENCES ‘'mydb’."User’ (‘idUser")

CONSTRAINT ‘fk_User_has_UserRole_UserRolel"

FOREIGN KEY ("UserRole_idUserRole’)

REFERENCES 'mydb’."UserRole" (‘idUserRole")
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14. - Metadata

Scope: stores the indicators for the emergency like RO incidence, mortality, etc. that are calculated
outside PANDEM-2 and cannot be calculated from existing data. The way to articulate calculated and
provided indicators is yet to be defined.

Example of usage:

1. TheROincidence is calculated by a simulation outside PANDEM-2, however the national health
manager wants to have these values stored in the platform. An indicator with the name RO is
created, and the values are stored (1.2, 01/01/2021, Romania), (1.4, 02/01/2021, Romania)

etc.
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Figure 18. Database model for metadata data family

Model: Indicator
Scope: stores indicators, a dynamic list of stored/calculated indicators
Fields and relationships:

‘idIndicator” VARCHAR(32) NOT NULL COMMENT 'Unique ID of the record’,
‘name’ VARCHAR(45) NULL COMMENT 'Name of the indicator (R, Incidence, etc.)',
‘Type' VARCHAR(45) NULL COMMENT 'Stored, Calculated',

[ ]
[ J
[ J
e PRIMARY KEY (‘idIndicator’))
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Model: IndicatorValue
Scope: stores the values of indicators at various points in time
Fields and relationships:

‘idIndicatorValue® VARCHAR(32) NOT NULL,

"Emergency_idEmergency’ VARCHAR(32) NOT NULL,

*Variant_idVariant VARCHAR(32) NOT NULL,

‘Indicator_idIndicator’ VARCHAR(32) NOT NULL,

“Location_idLocation® VARCHAR(32) NOT NULL,

‘value® DOUBLE NULL,

"ForDate” DATE NULL,

“CensusGroup_idCensusGroup™ VARCHAR(32) NOT NULL,

PRIMARY KEY (‘idIndicatorValue’),

INDEX “fk_IndicatorValue_Emergencyl_idx" (‘Emergency_idEmergency” ASC) VISIBLE,
INDEX “fk_IndicatorValue_Variantl_idx" (*Variant_idVariant™ ASC) VISIBLE,
INDEX “fk_IndicatorValue_Indicatorl_idx" (‘Indicator_idIndicator’ ASC) VISIBLE,
INDEX “fk_IndicatorValue_Location1_idx" (‘Location_idLocation™ ASC) VISIBLE,
CONSTRAINT *fk_IndicatorValue_Emergencyl’

FOREIGN KEY (‘Emergency_idEmergency’)

REFERENCES ‘'mydb’."Emergency’ (‘idEmergency’)

CONSTRAINT *fk_IndicatorValue_Variantl

FOREIGN KEY ("Variant_idVariant’)

REFERENCES ‘'mydb . Variant™ (‘idVariant’)

CONSTRAINT *fk_IndicatorValue_Indicatorl®

FOREIGN KEY (‘Indicator_idIndicator’)

REFERENCES ‘'mydb". Indicator’ (‘idIndicator’)

CONSTRAINT *fk_IndicatorValue_Locationl’

FOREIGN KEY ("Location_idLocation")

REFERENCES ‘'mydb . Location’ (‘idLocation’)

CONSTRAINT *fk_IndicatorValue_CensusGroup1®

FOREIGN KEY ("CensusGroup_idCensusGroup’)

[ J
[ ]
[ J
[ J
[ ]
[ J
[ J
[ ]
[ J
[ J
[ J
[ J
[ J
[ J
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[ J
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[ ]
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[ ]
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e REFERENCES ‘'mydb’."CensusGroup’ (‘idCensusGroup’)

15 - Resources

Scope: stores the resources (people, PPE, beds, vaccines etc.) and their status in each one of the Pol
(labs, hospitals, etc.). Through relations with category and sub-category, the pandemic administrator
can add to the list in a dynamic way as required by the specifics of each pandemic or even other
emergencies (earthquake, natural disaster). The user can also record the status of each resource (used,
delivered, ordered)
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Example of usage:

1. Resource Category: Bed
2. Resource Sub-Category: Regular Bed, ICU Bed, ICU Bed with ventilator
3. 8/1/2021, Dublin Main Hospital, ICU Bed, 15, Used
4. 8/1/2021, Dublin Main Hospital, ICU Bed with ventilator, 2, Ordered
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Figure 19. Database model for resource data family

Model: ResourceCategory
Scope: stores the category of resources, a dynamic list
Fields and relationships:

o ‘idResourceCategory’ VARCHAR(32) NOT NULL DEFAULT 'Unique ID of the record’,

‘Name' VARCHAR(45) NULL COMMENT 'Bed, Bed with Ventilator, Ventilator, Isolation
Rooms, PPE, etc.',

‘UsageType’ VARCHAR(45) NULL COMMENT 'Physical One Time, Physical Reusable, People’,
‘UnitOfMeasure” VARCHAR(45) NULL

“Emergency_idEmergency’ VARCHAR(32) NOT NULL,

PRIMARY KEY (‘idResourceCategory’),

INDEX “fk_ResourceCategory_Emergencyl_idx" ('Emergency_idEmergency’ ASC) VISIBLE,
CONSTRAINT ‘fk_ResourceCategory Emergencyl’

FOREIGN KEY (‘Emergency_idEmergency’)

REFERENCES ‘'mydb’."Emergency’ (‘idEmergency’)

Model: ResourceStatus
Scope: stores the status of resources, a dynamic list

Fields and relationships:

e ‘idResourceStatus’ VARCHAR(32) NOT NULL COMMENT "\'Unique ID of the record\",

e ‘Name VARCHAR(45) NULL COMMENT "\'Name of the Resource Status, ex: \'Available; Not
Available; Needed; obtained/distributed/inventory/ordered/waiting delivery etc.',

e PRIMARY KEY (‘idResourceStatus’))
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Model: ResourceSubCategory

Scope: stores the sub-category of resources, a dynamic list

Fields and relationships:

‘idResourceSubCategory” VARCHAR(32) NOT NULL COMMENT 'Unique ID of the record’,
"Name™ VARCHAR(45) NULL COMMENT 'Name of the Resource Sub Category (ex: Pfizer),
‘UsageType’ VARCHAR(45) NULL,

‘ResourceCategory_idResourceCategory’ VARCHAR(32) NOT NULL,

“StatelD” VARCHAR(45) NULL,

PRIMARY KEY (‘idResourceSubCategory’),

INDEX “fk_ResourceSubCategory ResourceCategoryl idx’
(‘ResourceCategory_idResourceCategory™ ASC) VISIBLE,

CONSTRAINT ‘fk_ResourceSubCategory ResourceCategoryl’

FOREIGN KEY ("ResourceCategory_idResourceCategory’)

REFERENCES ‘'mydb’."ResourceCategory’ (‘idResourceCategory’)

Model: PointOfinterest_has_ResourceCategory

Scope: stores the levels of resources in each Pol.

Fields and relationships:

‘PointOfinterest_idPointOfInterest” VARCHAR(32) NOT NULL DEFAULT 'Unique ID of the
record’,

"ResourceCategory_idResourceCategory’ VARCHAR(32) NOT NULL,
“Counter’ INT NULL,

"ResourceStatus_idResourceStatus’ VARCHAR(32) NOT NULL,
"ReportDate” DATE NULL,

“details” TEXT NULL,

‘ResourceSubCategory_idResourceSubCategory” VARCHAR(32) NOT NULL,
PRIMARY KEY (*PointOfInterest_idPointOfinterest’),

INDEX “fk_PointOfInterest_has_ResourceType_ResourceTypel_idx’
(‘ResourceCategory_idResourceCategory™ ASC) VISIBLE,

INDEX “fk_PointOfinterest_has_ResourceType_PointOfinterestl_idx’
(*PointOfinterest_idPointOfInterest™ ASC) VISIBLE,

INDEX “fk_PointOfinterest_has_ResourceType_ResourceStatusl_idx
("ResourceStatus_idResourceStatus™ ASC) VISIBLE,

INDEX *fk_PointOfInterest_has_ResourceCategory_ResourceSubCategory_idx’
(‘ResourceSubCategory_idResourceSubCategory™ ASC) VISIBLE,
CONSTRAINT “fk_PointOfinterest_has_ResourceType_PointOfinterestl’
FOREIGN KEY (*PointOfInterest_idPointOfinterest’)

REFERENCES ‘'mydb . PointOfinterest’ (‘idPointOfinterest’)

CONSTRAINT “fk_PointOfinterest_has_ResourceType_ResourceTypel’
FOREIGN KEY (*ResourceCategory_idResourceCategory’)
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REFERENCES ‘'mydb’."ResourceCategory’ (‘'idResourceCategory’)

CONSTRAINT “fk_PointOfinterest_has_ResourceType_ResourceStatusl’

FOREIGN KEY ("ResourceStatus_idResourceStatus’)

REFERENCES ‘'mydb’."ResourceStatus’ (‘idResourceStatus’)

CONSTRAINT “fk_PointOfInterest_has_ResourceCategory_ResourceSubCategoryl
FOREIGN KEY ("ResourceSubCategory_idResourceSubCategory’)

REFERENCES "'mydb’."ResourceSubCategory” (‘idResourceSubCategory’)

5. Impact & Conclusion

Our approach has been using standard industry methodology, collaborative work with partners (led by
CLAR), and expertise of the partners involved in data collection (EPIC) and modelling (NUIG).

We ensured:

e completeness by verifying end-user requirements with the data model
e dynamicity of the platform by allowing users to customize the reference data, and lists.
e FAIR compliance

Completion of the database model and schema has been on the project’s critical path and will allow
the following developments to proceed:

o CLAR will construct the database using SQL and NoSQL databases, running on Amazon Web
Services (Europe).
o Task 3.2 Dashboard
O Task 3.3 Situational Awareness Tools
o0 Task 3.4 External APIs
e EPIC
0 No direct dependencies with the data model, Task 3.4 External API will ensure the
communication between the data collection WP2 and data model.

The development team will use the model as a reference for implementation and select best fit
physical implementation using relation and non-relational databases. The data and data models will
be exposed via APl to be consumed by the dashboard, simulation, and visualisation modules and for
population from the data module. The living document will be updated as the team progresses with
the implementation.
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6.1. Variables per data family
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Data family Type Variable

01. Cases 1. measure Confirmed cases

01. Cases 1. measure Suspected cases

01. Cases 2. measure groupings Cases per variant

01. Cases Cases per (age, sex, comorbidities,
2. measure groupings |[municipality of residence)

01. Cases 3. indicator Incidence rates

01. Cases 3. indicator Outbreak detected

01. Cases 3. indicator Rt number

01. Cases PPE Protective equipment (stock,
4. resource type & need)

02. Deaths 1. measure N° of deaths with X

02. Deaths 1. measure N° of deaths

02. Deaths 3. indicator Mortality rates (with X)

03. Patient N° of patients per bed type (clinic
1. measure care, ICU, ventilator)

03. Patient N° of non-infected patients per bed
1. measure type

03. Patient 1. measure Length of stay distribution

03. Patient Patient flow (recovered, death, still
1. measure in care)

03. Patient N° of patients per severity level
2. measure groupings

03. Patient N° of patients per facility type
2. measure groupings |(hospital / retirement house)

03. Patient 2. measure groupings Treatment received

03. Patient Patients risk group distribution (age,

gender, comorbidities, municipality

2. measure groupings |of residence)

03. Patient 4. resource Hospital staff

03. Patient Patient resources: Beds, ventilators,

oxygen, medicines, disinfection, ICU

4. resource supply
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03. Patient Hospital staff type e.g. for invasive
5. resource metadata [ICU beds
03. Patient Bed type (ICU, clinic care,
5. resource metadata |emergency)
03. Patient geographical location of care
5. resource metadata |providers
03. Patient 5. resource metadata [Beds/Room by usage (e.g. isolation)
04.Tests 1. measure Test realized
04.Tests 1. measure Test collection status
04.Tests 1. measure Test application forms answers
04.Tests 2. measure groupings |Test type
04.Tests 3. indicator Positivity rate
04.Tests 4. resource Test resources (staff, supplies)
05. Vaccination 1. measure Doses injected
05. Vaccination 1. measure People fully vaccinated
05. Vaccination 1. measure Doses scheduled
05. Vaccination 1. measure Doses injected target
05. Vaccination 2. measure groupings |Doses injected by age group
05. Vaccination 2. measure groupings |Doses by stock type, vendor, batch
05. Vaccination 2. measure groupings |Doses injected by occupation
05. Vaccination 2. measure groupings |Doses injected by risk factors

05. Vaccination

Vaccination Side effects AEFI

2. measure groupings |observed
05. Vaccination 3. indicator Vaccination progress & rate
05. Vaccination 4. resource Vaccination resources
05. Vaccination 4. resource Vaccination resources (Staff, centres)
06. Contact tracing 1. measure N° of contact tracing done
06. Contact tracing 1. measure Clusters found
06. Contact tracing 1. measure Positive cases travels
06. Contact tracing 1. measure Number & types of contact
06. Contact tracing Contact tracing details, travel,
contacts, date of isolation, date of
1. measure quarantine, transmission chains
06. Contact tracing 2. measure groupings Cluster characteristics
06. Contact tracing 3. indicator Notification delay
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06. Contact tracing 3. indicator Contact tracing performance
06. Contact tracing Contact tracers (staff working in
contact tracing and public health
4. resource activities)
07. Lab 1. measure Number of analysis
07. Lab 1. measure Speed of spread of variants
07. Lab 1. measure seroprevalence
07. Lab 1. measure Seaway water virus presence
07. Lab 2. measure groupings |Mutations
07. Lab 2. measure groupings |Sequences/variants distributions
07. Lab 2. measure groupings |is linked with contact tracing cases
07. Lab Sensibility & specificity of test
7. document methods
08. Emergency calls 1. measure Emergency calls
08. Emergency calls Peacetime symptoms, notifications
1. measure and diagnostic rates
08. Emergency calls 2. measure groupings |Severity of victims (at call and scene)
08. Emergency calls 3. indicator Cases identified on first contact
08. Emergency calls 2. measure groupings |Emergency calls symptoms
009. First response 1. measure Ongoing emergencies
09. First response 1. measure Visits to GP with symptoms
09. First response 2. measure groupings | Type of protocol applied
09. First response 4. resource Emergency Staff
Patient transportation (suspicious,
10. Transport 1. measure confirmed)
10. Transport 1. measure Ambulance usage
10. Transport 1. measure Patient transfers
10. Transport 2. measure groupings |Transport statistics (duration, times)
10. Transport 4. resource Transport resources (ambulances)
10. Transport 4. resource Ambulances / type
10. Transport 5. resource metadata |Mass patient transport threshold
10. Transport 7. document Mass patient transport protocols
11. Measures N° of people entering to the country
1. measure (w origin)
11. Measures 1. measure mitigation measures
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11. Measures 2. measure groupings |type (quarantine), start - end, place
11. Measures 7. document Border rules
12. Population study 1. measure N° people not respecting measures
12. Population study People understanding of measures
1. measure (language)
12. Population study |3 indicator Early warning alerts
12. Population study |3 indicator Social media manager (COSTO)
12. Population study |3, indicator Vaccination acceptance willingness
12. Population study Adherence/support to measures &
recommendations, government,
3. indicator level of trust
12. Population study Measure social impact
3. indicator (psychological, lifestyle)
12. Population study |3 indicator People opinion on pandemic
12. Population study Most consulted public information
3. indicator sites
12. Population study  |7. document People information needs
13. Referentials 6. referential Risk factors
13. Referentials 6. referential pathogen specific referential
epidemiological parameters
(Host, vector, latency,
contagiousness, Serial interval,
Susceptibility,)
13. Referentials 6. referential Symptoms & signs
13. Referentials 6. referential Care procedures (for new diseases)
13. Referentials 6. referential Variants (VOI, VOC)
13. Referentials 6. referential Geographic location (local to
international)
13. Referentials 6. referential Population
13. Referentials 6. referential Social determinants (country of
birth, wealth, studies and
occupation)
13. Referentials 6. referential Care providers
13. Referentials 7. document User shared guidelines
13. Referentials 7. document Places of infection
13. Referentials 7. document Existing medication
14. Metadata 6. referential Variable standard definitions
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14. Metadata 6. referential Source contact

14. Metadata 6. referential Data owner

14. Metadata 6. referential Data providers for dashboards
14. Metadata 6. referential Dashboard profile e.g. emergency
14. Metadata 6. referential GDPR compliance

6.2 Data queries descriptions for the dashboard prototypes

This appendix contains the queries that can be performed on the data model to generate the data
needed for the dashboard. This verifies the completeness of the data model.

6.2.1. Surveillance
6.2.1.1 THLO1 / THLO2 - Map and Travel
Requirements

THL-01: As a <National Pandemic Manager>, | can <see COVID-19 cases in my own country and our
neighbouring countries on a municipality/hospital district level on a map/table> so | can <assess the
risk of cross-border transmission and recommend travel restrictions to decision-makers>.

Widgets

Coloured Map with risks, recommendations, and restrictions for travel
sqQL:

1. Calculate Risks

SELECT FROM CaseCounts

WHERE CaseCategory = active

GROUP BY location_Id

2. Display border crossing points

SELECT FROM PointOfInterest

WHERE ResourceCategory = border crossing
AND location_Id = {selected region ID}
GROUP BY location id

3. Display restrictions and recommendations
SELECT FROM Decisions

WHERE location_Id = {selected region ID}

AND Status = active
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GROUP BY update_time

4. Display Transportations

SELECT FROM Transportations

WHERE PointOfInterestTo = {selected region ID 1}
AND PointOfInterestFrom != {selected region ID 2}

GROUP BY TransportationType_id

6.2.1.2 RKI-18 / RIVM-17 - Data on Mortality

Requirements

RKI-18: Data on mortality, i.e. stratified by age, sex, geographic area/municipality/district, subgroups

like living in nursing homes

RIVM-17: | want to know the age stratification of patients and deaths

Widgets

Mortality data stratified by age and sex
sQL:

SELECT FROM CaseCounts

WHERE CaseCategory = outcome

AND CaseSubCategory = death

JOIN Census AND NUTS

GROUP BY Sex, Gender

Data on mortality, i.e. stratified by geographic area/municipality/district
sqQL:

SELECT FROM CaseCounts

WHERE CaseCategory = outcome

AND CaseSubCategory = death

JOIN Census AND NUTS

GROUP BY location_lId

Data on mortality, i.e. stratified by subgroups like living in nursing homes
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sQL:

SELECT FROM CaseCounts
WHERE CaseCategory = outcome
AND CaseSubCategory = death
JOIN Census AND NUTS

GROUP BY RiskGroup

6.2.1.3 RKI-23 - Data on vulnerable groups

Requirements

RKI-23: Weekly incidence of hospitalized cases a vulnerable subgroup, i.e. aged over 60 years (per
100,000)

Widgets

Timely distribute hospitalized cases from vulnerable subgroups
sqQL:

SELECT FROM CaseCounts

WHERE Category = status

AND SubCategory = hospitalized

GROUP BY risk_subgroups, update_date

6.2.1.4 RKI-24 / RIMV-12 / RIMV-13 - Incidents over time

Requirements
RKI-24: 7-day incidence per 100,000 population
RIMV-12: | want to know how many new disease cases there are over time

RIMV-13: | want to know how many new disease deaths there are over time

Widgets

Incidence Rate

sqQL:

SELECT FROM CaseCounts, COUNT(*) / 100.000

WHERE location_Id = {selected region id}
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AND creation_date BETWEEN {min date selected} AND {max date selected}

GROUP BY creation_date

New disease cases

sqQL:

SELECT FROM CaseCounts, COUNT(*)

WHERE location_Id = {selected region id}

AND creation_date BETWEEN {min date selected} AND {max date selected}

GROUP BY creation_date

New disease deaths

sQL:

SELECT FROM CaseCounts, COUNT(*)

WHERE location_Id = {selected region id}

AND Category = outcome

AND SubCategory = death

AND update_date BETWEEN {min date selected} AND {max date selected}

GROUP BY update_date

6.2.1.5 RKI-26 / RIVM-20 / RIVM-27 - Clusters by T-SNE

Requirements
RKI-26: Clustering of cases by T-SNE Analysis
RIVM-26: | want to be able to identify and visualize clusters of cases

RIVM-27: 1 want to know the number and type of clusters

Widgets

Scrollable map locating clusters of incidents
sqQL:

SELECT FROM CaseCounts, COUNT(*)
WHERE Category = status

AND SubCategory = active
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GROUP BY Location_id

6.2.1.6 RKI-28 / RIVM-17 - Data on Cases

Requirements

RKI-28: Cases stratified by age group or sex over time (Development over time: change in trend,

vulnerable groups, effect of treatment)

RIVM-17: 1 want to know the age stratification of patients and deaths

Widgets

Cases stratified by age group over time
sqQL:

SELECT FROM CaseCounts, COUNT(*)

GROUP BY Age_group, Creation_date

Cases stratified by sex over time
sQL:
SELECT FROM CaseCounts, COUNT(*)

GROUP BY Sex, Creation_date

6.2.1.7 RKI-29 - Vaccination Rates

Requirements

RKI-29: Vaccination Rates

Widgets

Number of vaccines administered in Europe by Country (per 1000 population)
sqQL:

SELECT FROM PointsOfinterest

WHERE category = vaccine counts

GROUP BY location_id

Timely distribution of vaccinations by territorial unit
sqQL:

SELECT FROM PointsOfinterest
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WHERE category = vaccine counts

GROUP BY location_id, creation_date

6.2.1.8 INEM-5 - Typology and Severity

Requirements

INEM-5: Monitoring the typology and severity of victims
- Severity of the 112 calls

- Severity of the victims at scene

- Number of ventilated patients

- Specific / adapted action protocols

Widgets

General table with 112 call data
sQL:

SELECT FROM PointsOfinterest

WHERE Category = 112 call

Detailed table with 112 call data
sqQL:

SELECT FROM PointsOfInterest
WHERE Category = 112 call

AND Incident_id = {selected incident id}

6.2.1.9 ORK-14 - Affected over time

Requirements

ORK-14: Affected persons total number (diagram over time)

Widgets
Timely distribution of total active cases

sQL:
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SELECT FROM CaseCounts, COUNT(*)
WHERE Category = status
AND SubCategory = active
AND location_id = {selected region id}

GROUP BY creation_date

6.2.1.10 ORK-17 - Reproduction Ratio
Requirements

ORK-17: Epidemiological parameters (e.g. reproduction ratio) over time

Widgets

Timely distribution of epidemiological parameters
sQL:

SELECT FROM PointsOfinterest

WHERE Category = epidemiological parameter
AND SubCategory = {selected parameter}

GROUP BY date

6.2.1.11 RUNMC-36 - Proven Infections

Requirements

RUNMC-36: # of patients with proven infection (clear definition of infection status)*

National level
Regional level

Per health institute

Widgets

Number of positive tests by territorial unit
sqQL:

SELECT FROM TestCounts, COUNT(*)
WHERE TestResult = positive

GROUP BY location_id
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6.2.1.12 RUNMC-37 / NIPH-12 / NIPH-14 - Tested Persons

Requirements
RUNMC-37: # of tested persons
National level

Regional level

NIPH-12: Number of tests by type, performed per day, week, month, year, per laboratory, per county

and per country

NIPH-14: Test positivity per day, week, month, year, per county, per country

Widgets

Timely distribution of tests by territorial unit
sqQL:

SELECT FROM TestCounts, COUNT(*)
WHERE TestResult = {selected indicator}

GROUP BY location_id, creation_date

6.2.1.13 RIVM-26 / NIPH-09 - Monitored contacts

Requirements
RIVM-26: | want to know the number and type of contacts in monitoring

NIPH-09: Number of contacts — total / case / county

Widgets

Number of monitored contacts by contact type
sqQL:

SELECT FROM ContactCounts, COUNT(*)
WHERE location_id = {selected region id}

GROUP BY ContactType

Clusters of monitored contacts
sqL:
SELECT FROM ContactCounts, COUNT(*)

GROUP BY location_id
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6.2.1.14 RIVM-28 / NIPH-08 / FOHM-12 - Genome sequencing data

Requirements

RIVM-28: | want to combine whole-genome sequencing with epidemiological/contact tracing data

RIVM-33: | want to track spread of disease genetic variants

NIPH-08: Distribution of genetic sequences by type, by county, per week, by type of epidemiological

link

FOHM-12: No of confirmed cases by day, week, region, age group and genetic subtype of pathogen

Widgets

Map showing clusters of cases by genetic variant
sqQL:

SELECT FROM CaseCounts, COUNT(*)

WHERE Category = status

AND SubCategory = active

AND variant_id = {selected variants}

GROUP BY variant_id

Map showing comparison data between genetic variants
sqQL:

SELECT FROM CaseCounts, COUNT(*)

WHERE Category = status

AND SubCategory = active

AND variant_id = {selected variants}

GROUP BY location_id, variant_id

Stacked bars graph showing timely distribution of cases by genetic variant
sqQL:

SELECT FROM CaseCounts, COUNT(*)

WHERE variant_id = {selected variants}

GROUP BY creation_date, variant_id
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Table showing epidemiological tracing data by genetic variant
sQL:

SELECT FROM CaseCounts, COUNT(*)

WHERE variant_id = {selected variants}

GROUP BY variant_id, SubCategory

6.2.1.15 NIPH-02 / NIPH-03 / NIPH-04 / NIPH-05 - Epidemiology data by Territory
Requirements

NIPH-02: Number of cases per day, week, month, year, per territory unit (commune, city, county,
region, country)

NIPH-03: Incidence rates — per 7 days, per 14 days, per month, per year, per territory unit (commune,
city, county, region, country)

NIPH-04: Number of deaths per day, week, month, year, per territory unit (commune, city, county,
region, country)

NIPH-05: Mortality rates — per 7 days, per 14 days, per month, per year, per territory unit (commune,
city, county, region, country)

Widgets

Map showing territorial units colour coded for selected epidemiological indicator
sqQL:

SELECT FROM CaseCounts, COUNT(*)

WHERE Category = outcome

AND SubCategory = {selected indicator}

AND location_id = {selected locations}

GROUP BY location_id, creation_date

Bars type graph showing a timely distribution of epidemiological data for selected territorial unit
sqQL:

SELECT FROM CaseCounts, COUNT(*)

WHERE Category = outcome

AND SubCategory = {selected indicator}

AND location_id = {selected locations}
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GROUP BY location_id, creation_date
6.2.1.16 NIPH-06 / NIPH-07- Hospitalized cases
Requirements

NIPH-06: Number and proportion of hospitalized cases — total/in ICU/in other wards,
prehospital/week/county/region/country

NIPH-07: Number and proportion of cases with ventilation/oxygen

Widgets

Map of regions colour coded for hospitalized cases data
sqQL:

SELECT FROM CaseCounts, COUNT(*)

WHERE Category = status

AND SubCategory = hospitalized

AND location_id = {selected regions}

GROUP BY location_id

Donut graph showing number and proportion of hospitalized cases
sqQL:

SELECT FROM CaseCounts, COUNT(*)

WHERE Category = status

AND SubCategory = hospitalized

AND location_id = {selected locations}

GROUP BY hospitalization_type, update_date

Stacked bars graph showing timely distribution of hospitalized cases
sQL:

SELECT FROM CaseCounts, COUNT(*)

WHERE Category = status

AND SubCategory = hospitalized

AND location_id = {selected locations}

GROUP BY hospitalization_type, update_date
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6.2.2. One Health

6.2.2.1 NIPH-42 - Zoonosis

Requirements

NIPH - 42: Data: Number of zoonosis/disease/week/month/year/commune/city/county/country

Number of tests performed in animals/ disease / week / month / year / commune/city/county /
country

Number of positive results in animals/ disease / week /month / year / commune/city/county /
country

Number of exposed people/disease/week/month/year/commune/city/county/country

Number of anthropozoonosis / disease / week / month / year / commune / city / county / country

Widgets

Map with regions colour coded for selected zoonosis indicator values
sQL:

Number of cases

SELECT FROM ZoonosisTests, COUNT(*)

GROUP BY location_id, creation_date

Tests Results
SELECT FROM ZoonosisTests, COUNT(*)
WHERE Result = positive

GROUP BY location_id, creation_date

Types of Contact
SELECT FROM ZoonosisContacts, COUNT(*)
WHERE type_of_contact = human

GROUP BY location_id, creation_date

Anthropozoonosis

SELECT FROM ZoonosisCases, COUNT(*)
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WHERE Species = human

GROUP BY location_id, creation_date

Timely distribution of values for the selected zoonosis indicator
sqL:

Number of cases

SELECT FROM ZoonosisTests, COUNT(*)

GROUP BY location_id, creation_date

Tests Results
SELECT FROM ZoonosisTests, COUNT(*)
WHERE Result = positive

GROUP BY creation_date

Types of Contact
SELECT FROM ZoonosisContacts, COUNT(*)
WHERE type_of_contact = human

GROUP BY creation_date

Anthropozoonosis
SELECT FROM ZoonosisCases, COUNT(*)
WHERE Species = human

GROUP BY creation_date

6.2.2.2 NIPH-43 - Tests Positivity

Requirements

PANDEM-2 — Project No. 883285

NIPH-43: Test positivity/disease/week/month/year/ commune/city /county/country

Widgets
Map showing colour coded regions for tests positivity

sQL:
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SELECT FROM TestCounts, COUNT(*)

WHERE Result = positive

AND location_id = {selected locations}

AND creation_date BETWEEN {min date selected} AND {max date selected}

GROUP BY location_id

Bars type graph showing a timely distribution of tests positivity

sqL:

SELECT FROM TestCounts, COUNT(*)

WHERE Result = positive

AND location_id = {selected locations}

AND creation_date BETWEEN {min date selected} AND {max date selected}

GROUP BY creation_date, location_id
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6.2.3. Mobility
6.2.3.1 NIPH-24 Number of people entering country
Requirements

NIPH-24: Number of people entering the country from abroad by day/week/month/year/airport/land
border.

Widgets

Timely distribution of visitors by transportation mode

sQL:

SELECT FROM VisitorsCounts, COUNT(*)

AND creation_date BETWEEN {min date selected} AND {max date selected}

GROUP BY creation_date, transportation_type

6.2.3.2 NIPH-18 / NIPH-21 Isolation and Quarantine

Requirements
NIPH-18: Number of isolation decisions released

NIPH-21: Number of quarantine decisions released

Widgets

SELECT FROM Decisions, COUNT(*)
WHERE decision_type = isolation
OR decision_type = quarantine

GROUP BY decision_type, creation_date

6.2.3.3 NIPH-22 / NIPH-23 / RIVM-37 - Isolation decisions

Requirements

NIPH-22: Proportion of the cases that did not respect the isolation decision by
commune/city/county/14 days

NIPH-23: Proportion of the contacts that did not respect the quarantine decision by
commune/city/county/14 days

RIVM-37: | want to track adherence to countermeasures
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Widgets

Stacked bars graph showing distribution of cases or contacts with quarantine or isolation decisions
sqQL:

SELECT FROM CaseCounts, COUNT(*)

WHERE Category = decision

AND SubCategory = isolation

AND location_id = {selected locations}

GROUP BY outcome, update_date

SELECT FROM ContactCounts, COUNT(*)
WHERE Category = decision

AND SubCategory = quarantine

AND location_id = {selected locations}

GROUP BY outcome, update_date

Bars type graph showing timely evolution of cases or contacts with quarantine or isolation decisions
sqQL:

SELECT FROM CaseCounts, COUNT(*)

WHERE Category = decision

AND SubCategory = isolation

AND location_id = {selected locations}

GROUP BY creation_date

SELECT FROM ContactCounts, COUNT(*)
WHERE Category = decision

AND SubCategory = quarantine

AND location_id = {selected locations}

GROUP BY creation_date
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6.2.3.4 RIVM-42 - Countries | can travel to

Requirements

RIVM-42: | want to know the countries | can travel to and what the local measures are

Widgets

Table showing travel restrictions by country or region and local measures
sqQL:

SELECT FROM Decisions

WHERE Category = travel restrictions

OR Category = local measures

GROUP BY location_id

6.2.3.5 INEM-8 - Patients Transportation

Requirements
INEM-08: Will it be necessary to activate a mass patient transport response?

If so, what are the known options? Bus, train, plane? What do we know about these methods? What
are the Guidelines for each?

Widgets

Table showing hospitals capacity and transportation options
sqQL:

SELECT FROM PointsOfInterest

WHERE Category = medical institution

ORDER BY days_to_full_occupation

6.2.4. System Capacity

6.2.4.1 RKI-19 INEM3 ORK21 RIVMO02, 07 NIPH11 NIPH50 RUNMC25, 27 RIVMO04 - Resource
capacity #
Requirements

RKI 19: ICU beds capacity for COVID-19 cases, i.e. overall ICU beds capacity/registered (differentiated
by ICU beds with invasive ventilation technique and trained personal to operate these), percentage
of ICU beds occupied, percentage of currently available ICU beds
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INEM 3: Monitor capacity of the hospital response and current hospital pressure UCI (number of
beds; number of occupied beds)

ORK 21: Number of available beds in hospitals

RIVM 02: | want to know how many hospital beds (ICU and regular) are in place and occupied
RIVM-04: | want to know what my diagnostic lab capacity is

RIVM-07: | want to know what the test capacity (in the field) is

NIPH 11 Data: Number of beds/hospital; Number of ICU beds/hospital -total/dedicated to infectious
diseases cases;

Number of beds in other wards/hospital dedicated to infectious diseases cases; Number of
ventilators/hospital

NIPH 50: Beds - in ICU/in other wards
RUNMC-27: # of available vaccines (national and per institute)

RUNMC-25: # Isolation status / requirements / rooms

Widgets

Grouped stacked bars graph showing timely distribution of hospitals resources capacity
sQL:

SELECT FROM ResourcesCapacity

WHERE resource_type = {selected resources}

AND location_id = {selected locations}

AND update_date BETWEEN {min selected date} AND {max selected date}

GROUP BY update_date, location_id

Linear graph showing the evolution of hospital resources capacity

sqQL:

SELECT FROM ResourcesCapacity

WHERE resource_type = {selected resources}

AND location_id = {selected locations}

AND update_date BETWEEN {min selected date} AND {max selected date}

ORDER BY update_date
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6.2.4.2 RKI-19 INEM3 ORK21 RIVMO02 NIPH11 NIPH50 RUNMC25, 27 - Map Resource
capacity vs Number of infections/people in the area
Requirements

RKI 19: ICU beds capacity for COVID-19 cases, i.e. overall ICU beds capacity/registered (differentiated
by ICU beds with invasive ventilation technique and trained personal to operate these), percentage
of ICU beds occupied, percentage of currently available ICU beds

INEM 3: Monitor capacity of the hospital response and current hospital pressure UCI (number of
beds; number of occupied beds)

ORK 21: Number of available beds in hospitals
RIVM 02: | want to know how many hospital beds (ICU and regular) are in place and occupied

NIPH 11 Data: Number of beds/hospital ; Number of ICU beds/hospital -total/dedicated to infectious
diseases cases;

Number of beds in other wards/hospital dedicated to infectious diseases cases; Number of
ventilators/hospital

NIPH 50 Beds - in ICU/in other wards

Widgets

Grouped stacked bars graph showing timely distribution of hospitals resources capacity
sqQL:

SELECT FROM ResourcesCapacity

WHERE resource_type = {selected resources}

AND location_id = {selected locations}

AND update_date BETWEEN {min selected date} AND {max selected date}

GROUP BY update_date, location_id

Map showing number of infections / people in the area
sQL:

SELECT FROM CaseCounts, COUNT(*)

WHERE Category = status

AND SubCategory = active

AND location_id = {selected location id}

GROUP BY location_id

D3.1 Database schema and setup report 79



PANDEM-2 — Project No. 883285

6.2.4.3 RIVM-03 - How often patients are moved between hospitals

Requirements

RIVM-03: | want to know how often patients are moved between hospitals

Widgets

Bars graph showing daily distributed number of patients moved between hospitals
sqQL:

SELECT FROM Transportation, COUNT(*)

WHERE emergency_type = patient relocation

AND creation_date BETWEEN {min date selected} AND {max date selected}

AND location_id = {selected location id}

GROUP BY location_id

6.2.4.4 NIPH-16 - Proportion of laboratories with zero reagents stocks/type of test/day/
county/region/country
Requirements

NIPH-16: Proportion of laboratories with zero reagents stocks/type of test/day/
county/region/country

Widgets

Stacked bars graph showing timely distribution of laboratories and missing stocks
sqQL:

SELECT FROM ResourceCapacity

WHERE ResourceCategory = {selected stock}

AND status = missing

AND location_id = {selected location id}

GROUP BY update_date

6.2.4.5 NIPH-15 - Proportion of laboratories with exceeded
capacity/day/county/region/country

Requirements

NIPH-15: Proportion of laboratories with exceeded capacity/day/county/region/country
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Widgets

Stacked bars graph showing timely distribution of laboratories and exceeding stocks
sqQL:

SELECT FROM ResourceCapacity

WHERE ResourceCategory = {selected stock}

AND status = exceeding

AND location_id = {selected location id}

GROUP BY update_date

6.2.4.6 RKI-16, 21 ORK10 RUNMC14 RIVMO06,08,09 - Capability of trained staff
Requirements

RKI-21: Capability of trained staff

RKI-16: Data on capacity of public health service, i.e. assessment of health professionals available for
pandemic response, contact tracing/search capacity

ORK-10: Diagram over time of operational personal (with totals)

RUNMC-14: # Total staff (doctors, nurses, ambulance staff, other essential staff)

RIVM-05: | want to know how many hospital staff is needed and available (baseline/surge/triage)
RIVM-06: | want to know how many contact tracers are needed and available

RIVM-08: | want to know how many staff are needed and available for testing facilities

RIVM-09: | want to know how many staff are needed and available for vaccination sites

Widgets

Table showing staff capacity by health institution
sqQL:

SELECT FROM ResourceCapacity

WHERE ResourceCategory = {selected category}
AND ResourceSubCategory = {selected sub-category}
AND location_id = {selected location id}

GROUP BY location_id, hospital_ward
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6.2.4.6.1 RKI-21 - Capability of trained staff (1)

Requirements
RKI-21: Capability of trained staff

RKI-16: Data on capacity of public health service, i.e. assessment of health professionals available for
pandemic response, contact tracing/search capacity

ORK-10: Diagram over time of operational personal (with totals)

RUNMC-14: # Total staff (doctors, nurses, ambulance staff, other essential staff)

RIVM-05: | want to know how many hospital staff is needed and available (baseline/surge/triage)
RIVM-06: | want to know how many contact tracers are needed and available

RIVM-08: | want to know how many staff are needed and available for testing facilities

RIVM-09: | want to know how many staff are needed and available for vaccination sites

Widgets

Stacked bars graph showing capabilities of trained staff
sqQL:

SELECT FROM ResourceCapacity, COUNT(*)

WHERE ResourceCategory = {selected category}

AND ResourceSubCategory = {selected sub-category}
AND location_id = {selected location id}

GROUP BY location_id, hospital_ward

6.2.4.7 RKI-22 RUNMC16-22 24 RIVMO1 NIPH-51-54 RIVM10 - Personal protective
equipment (PPE), Vaccine

Requirements

RKI-22: personal protective equipment (PPE)

RUNMC-16: # PPE (hand gloves, masks, face shields etcetera)

RUNMC-17: # Ventilators RUNMC-18 # Optiflow / availability oxygen
RUNMC-19: # Antivirals RUNMC-20 # Disinfection RUNMC-21  # ICU-supply
RUNMC-22: # Ambulances RUNMC-24  # Testing material

RIVM-01: | want to know how much PPE stock is available

NIPH-51: Ventilators NIPH-52 PPE NIPH-53 Antivirals NIPH-54 Vaccine
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RIVM-10: | want to know the availability/delivery of the (various) vaccines
Widgets

Table showing various capacities for selected regions / institutions

sqL:

SELECT FROM ResourceCapacity

WHERE ResourceCategory = {selected category}

AND ResourceSubCategory = {selected sub-category}

AND location_id = {selected location id}

GROUP BY location_id, ResourceCategory, ResourceSubCategory

6.2.4.7.1 RKI-22 RUNMC16-22 24 RIVMO01 NIPH-51-54 RIVM10 - Personal protective
equipment (PPE) (1)

Requirements

RKI-22: personal protective equipment (PPE)

RUNMC-16: # PPE (hand gloves, masks, face shields etcetera)

RUNMC-17: # Ventilators RUNMC-18  # Optiflow / availability oxygen
RUNMC-19: # Antivirals RUNMC-20 # Disinfection RUNMC-21  # ICU-supply
RUNMC-22: # Ambulances RUNMC-24  # Testing material

RIVM-01: | want to know how much PPE stock is available

NIPH-51: Ventilators NIPH-52  PPE NIPH-53  Antivirals NIPH-54  Vaccine

RIVM-10: | want to know the availability/delivery of the (various) vaccines

Widgets

Stacked bars graph showing various capacities for selected regions / institutions
sqQL:

SELECT FROM ResourceCapacity, COUNT(*)

WHERE ResourceCategory = {selected category}

AND ResourceSubCategory = {selected sub-category}

AND location_id = {selected location id}

GROUP BY location_id, ResourceCategory, ResourceSubCategory
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6.2.4.8 RKI-20 - Cases in Hospitals

Requirements

RKI-20: cases treated in hospitals, change to previous day in numbers, currently in ICU with invasive

ventilation, discharge of ICU, thereof deaths

Widgets

Grouped bars graph showing hospital capacity for treated cases
sqQL:

SELECT FROM CaseCounts, COUNT(*)

WHERE location_id = {selected location id}

AND Category = {selected indicator}

GROUP BY update_date

6.2.4.9 RKI-27 - Notifications Delay
Requirements

RKI-27: Estimation of notification delay

Widgets

Colour coded map showing delay of notifications
sQL:

SELECT FROM PointsOfinterest

WHERE Category = notifications

AND SubCategory = {selected notification type}
AND location_id = {selected location id}

GROUP BY location_id

Grouped stacked bars graph showing estimated and actual delay of notifications
SELECT FROM PointsOfInterest

WHERE Category = notifications

AND SubCategory = {selected notification type}

AND location_id = {selected location id}

AND creation_date BETWEEN {min selected date} AND {max selected date}
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GROUP BY creation_date

6.2.4.10 INEM-04 - Monitoring pre-hospital service
Requirements

INEM-04:

Monitoring of activity / pressure on the pre-hospital emergency service.

- Number of 112 (emergency line) calls

- Number of potentially related cases 112 calls (Ex: dyspnea / fever / cough)

- Number of cases identified in the first contact (“l am a covid +”)

- Number of transports to hospital carried out (Ex: suspected covid / covid and non-covid)
- Times (Ex: arrival at the location)

- Comparative monitoring in relation to non-pandemic periods of unrelated situations

Number of acute myocardial infarction, strokes, out-of-hospital cardiac arrests, trauma, etc.

(indicators with the highest prevalence in morbidity and mortality).

Widgets

Bars graph monitoring pre-hospital emergency services

sqQL:

SELECT FROM PointsOfinterest, COUNT(*)

WHERE Category = {selected indicator}

AND location_id = {selected location id}

AND creation_date BETWEEN {min selected date} AND {max selected date}

GROUP BY created_date, location_id

6.2.5. Scenarios

6.2.5.1 ORK20 - Cases and Decisions
Requirements

ORK20: View epicurve combined with decisions made (lockdowns, etc.)

NIPH-13: Number of positive cases/day/county/country
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Widgets

Linear graph showing distribution of cases over decisions timeframes
SELECT FROM CaseCounts, COUNT(*)

WHERE location_id = {selected location id}

AND creation_date BETWEEN {min selected date} AND {max selected date}
JOIN Decisions

GROUP BY creation_date

6.2.5.2 RUNMC-38 / RUNMC-39 - # of patients hospitalized with proven infection (clear
definition of infection status)

Requirements
RUNMC-38: # of patients hospitalized with proven infection (clear definition of infection status)

RUNMC-39: # of patients hospitalized with suspicion of infection (clear definition of infection status)

Widgets

Stacked bars graph showing number of patients hospitalized with proven or suspicion of infection
sqQL:

SELECT FROM CaseCounts, COUNT(*)

WHERE outcome = hospitalized

AND status = confirmed OR suspect

AND location_id = {selected location id}

AND creation_date BETWEEN {min selected date} AND {max selected date}

GROUP BY creation_date

6.2.5.3 RUNMC-44 / RUNMCA44-47 - Hospitalised: Region, Gender, Age
Requirements

RUNMC-44: Hospitalised: Region residency patient (based on partially postal code)
RUNMC-45: Age of patient when hospitalized (groups: 0-18, 19-30, 41-60, 61-80 & 81+ years)
RUNMC-46: Hospitalised: Age (mean and standard deviation)

RUNMC-47: Hospitalised: Gender (M/F)
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Widgets

Stacked bars graph showing hospitalizations by age

sqQL:

SELECT FROM CaseCounts, COUNT(*)

WHERE outcome = hospitalized

AND location_id = {selected location id}

AND update_date BETWEEN {min selected date} AND {max selected date}

GROUP BY update_date, age

Stacked bars graph showing hospitalizations by age and gender

sqQL:

SELECT FROM CaseCounts, COUNT(*)

WHERE outcome = hospitalized

AND location_id = {selected location id}

AND update_date BETWEEN {min selected date} AND {max selected date}

GROUP BY update_date, age, gender

6.2.5.4 RUNMC-43 - # hospitalized in relation to pathogen

Requirements

RUNMC-43: # hospitalized in relation to pathogen

Widgets

Stacked bars graph showing hospitalized cases in relation to pathogen
sqQL:

SELECT FROM CaseCounts, COUNT(*)

WHERE outcome = hospitalized

AND location_id = {selected location id}

AND update_date BETWEEN {min selected date} AND {max selected date}

AND variant = {selected variant}
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GROUP BY update_date, variant

6.2.5.5 RIVM-29 / RUNMC-40 / RUNMC-41 - | want to know how many patients are
hospitalized / require ICU
Requirements

RIVM-29: | want to know how many patients are hospitalized / require ICU

RUNMC-40: Hospitalized divided 3 categories: only ICU care, only clinical care, clinical care and ICU
care

RUNMC-41: Hospitalised: 3 patient statuses: still alive after hospitalization, still hospitalized, dead.

Widgets

Grouped stacked bars graph showing number of patients by hospital ward and genetic variant
sQL:

SELECT FROM CaseCounts, COUNT(*)

WHERE outcome = hospitalized

AND location_id = {selected location id}

AND update_date BETWEEN {min selected date} AND {max selected date}

AND variant = {selected variant}

GROUP BY update_date, variant, hospital_ward

6.2.5.5.1 RIVM-29 / RUNMC-43 Hospitalized patients in need of ICU

Requirements

RIVM-29: | want to know how many patients are hospitalized / require ICU

Widgets

Grouped stacked bars graph showing number of hospitalized patients in need of ICU
sqQL:

SELECT FROM CaseCounts, COUNT(*)

WHERE outcome = hospitalized

AND location_id = {selected location id}

AND update_date BETWEEN {min selected date} AND {max selected date}
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AND hospital_ward = {selected hospital ward}

GROUP BY update_date, hospital_ward

6.2.5.6 RUNMC 50 /RUNMC-51 - Available Absence Staff
Requirements

RUNMC-50: Available staff

RUNMC-51: Absence staff

Widgets

SELECT FROM ResourceCapacity, COUNT(*)

WHERE ResourceCategory = {selected resource category}

AND location_id = {selected location id}

AND update_date BETWEEN {min selected date} AND {max selected date}

GROUP BY update_date, ResourceCategory

6.2.6. Public Sentiment

6.2.6.1 NIPH-10 / RIVM-38-44 / RIVM-50 - Number of (social) media
alerts/disease/day/week/months/year

Requirements

NIPH-10: Number of (social) media alerts/disease/day/week/months/year

RIVM-38: | want to track support for countermeasures

RIVM-39: | want to know the impact of the countermeasures on people's mental wellbeing
RIVM-40: | want to know the impact of the countermeasures on people's lifestyle

RIVM-50: automatically monitor trends of tweets by time, place and topic, with the aim of detecting
public health threats early through signals, such as an unusual increase in the number of tweets

RIVM-43: | want to know the public's general sentiment towards the pandemic

RIVM-44: | want to know the public's general sentiment towards the government measures such as
vaccination

Widgets
Stacked bars graph showing public reactions to pandemic countermeasures

sQL:
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SELECT FROM PublicSentiments, COUNT(*)

WHERE Sentiment = {selected sentiments}

AND Lifestyle = {selected lifestyles}

AND location_id = {selected location id}

AND creation_date BETWEEN {min selected date} AND {max selected date}
JOIN Decisions

GROUP BY creation_date, Lifestyle, Sentiment

6.2.7. Vaccination Rollout
6.2.7.1 RIVM-11 - Vaccination Strategy
Requirements

RIVM-11: | want to know/share the vaccination strategy

Widgets

Colour coded map showing strategies adopted by different regions
sQL:

SELECT FROM PointsOfinterests

WHERE Category = vaccination strategy

AND location_id = {selected location id}

GROUP BY location_id

Table outlining vaccination strategies and planning by regions
sqQL:

SELECT FROM PointsOfinterests

WHERE Category = vaccination strategy

AND location_id = {selected location id}

JOIN CaseCounts

GROUP BY location_id
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6.2.7.2 RIVM-23 - Vaccination Side Effects

Requirements

RIVM-23: | want to know how many side effects of vaccinations have been reported

Widgets

Bars graph showing number of vaccination side effects distributed by risk groups
sqQL:

SELECT FROM VaccineCounts, COUNT(*)

WHERE status = vaccinated

AND SideEffects = not null

AND update_time BETWEEN {min selected date} AND {max selected date}

AND location_id = {selected location id}

GROUP BY risk_group, update_time

Colour coded map showing vaccination side effects rate

sQL:

SELECT FROM VaccineCounts, COUNT(*)

WHERE status = vaccinated

AND SideEffects = not null

AND update_time BETWEEN {min selected date} AND {max selected date}
AND location_id = {selected location id}

GROUP BY location_id

6.2.7.3 RIVM-24 - Vaccinations

Requirements

RIVM-24: | want to know how many people are vaccinated

Widgets
Bars graph showing number of vaccinations distributed by risk groups
sQlL:

SELECT FROM VaccineCounts, COUNT(*)
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WHERE status = vaccinated
AND update_time BETWEEN {min selected date} AND {max selected date}
AND location_id = {selected location id}

GROUP BY risk_group, update_time

Colour coded map showing vaccination rate

sQL:

SELECT FROM VaccineCounts, COUNT(*)

WHERE status = vaccinated

AND update_time BETWEEN {min selected date} AND {max selected date}
AND location_id = {selected location id}

GROUP BY location_id

6.2.7.4 RIVM-25 - Scheduled Vaccinations
Requirements

RIVM-25: | want to know the scheduled vaccinations for upcoming week

Widgets

Bars graph showing number of vaccinations distributed by risk groups

sqQL:

SELECT FROM VaccineCounts, COUNT(*)

WHERE status = scheduled

AND creation_time BETWEEN {min selected date} AND {max selected date}
AND location_id = {selected location id}

GROUP BY risk_group, creation_time

6.2.7.5 NIPH-25 - Vaccination coordination
Requirements

NIPH-25:

Data: National deposit — name, coordinator name, surname, mobile number, e-mail address
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Regional deposit — name, coordinator name, surname, mobile number, e-mail address

County public health authority deposit — name, coordinator name, surname, mobile number, e-mail
address

Vaccination centre — name, coordinator name, surname, mobile number, e-mail address
Number of doses which entered the country by date/type of vaccine/ producer/ batch number

Number of doses distributed from the national/regional deposit/day/county public health
authority/vaccination centre/type of vaccine/ producer/ batch number

Vaccine doses in stock by date/type of deposit/type of vaccine/ producer/ batch number
Vaccine doses lost (by type of loss)

Name, surname, Personal identifier (CNP), date of vaccination, type of vaccine/ producer/ batch
number — link with the National Electronic Vaccination Registry (RENV)

Name, surname, Personal identifier (CNP), date of vaccination, type of vaccine/ producer/ batch
number, type of AEFI — link with the National Electronic Vaccination Registry (RENV)

Population / territory unit by age groups/occupation (e.g.HCW, teachers)/LTCF

Widgets

Table outlining important data for vaccination campaign coordination
sqQL:

SELECT FROM PointsOfInterest

WHERE location_id = {selected location id}

AND Category = Vaccination centre

GROUP BY location_id
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