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Why use data standards?

Routine analyses can utilise consistent and robust data objects to enable 
interoperability

Bespoke data structures can be optimised to tasks at hand (e.g., ease of use, memory 
management, performant data manipulation)

Well-defined data structures can be validated to check for structural, numerical, 
statistical correctness



Object-oriented programming in 

Functional

S3

S4

Encapsulated



Data Wrangling in

Packages for data cleaning/processing

General packages

Domain-specific packages:

Epi: {incidence2}

Climate: {ClimActor}

Bioinformatics: {POMA}

Principles for 
data processing

Wickham (2014)



Existing tooling



Transmissibility data pipeline for

reproduction number estimation

{linelist}{readepi} {incidence2}

{epiparameter}

{R0}

{EpiNow2}

{EpiEstim}

Epiverse analytics pipeline

Epiverse-TRACE R 
package

RECON R 
package

External
(close collaboration)

External

Key



The Epiverse community

“Epiverse-TRACE aims to support the development of integrated, generalisable and 
scalable community-driven software for epidemic analytics, and contribute to a 
sustainable ecosystem of existing and new tools.”

https://epiverse-trace.github.io/



{linelist}{readepi} {incidence2}

{epiparameter}

{R0}

{EpiNow2}

{EpiEstim}

Use of data in the pipeline

<linelist><data.frame> <incidence>

<epidist>

<R0.sR>

<epinow>

<estimate_R>

Package pipeline

Data object pipeline



Epiverse choices

S3 OOP used by Epiverse thus far.

Pros

- Familiar usage and syntax
- Relatively easy to write and maintain

Cons

- No type checking

Caveat:

Run-time validation checking with 
validator functions (class invariants)

Static validation

- Data dictionary
- JSON validation



Building classes
Creating S3 class

Inheriting from existing S3 class

https://epiverse-trace.github.io/posts/extend-dataframes/



Challenges

New objects can seem esoteric and may put off new users

Need to make these objects intuitive to use and make the benefits 
of OOP clear



Object ecosystem

<epidist> 
object
epidist()

Distribution functions

CDF
cdf()

PDF
density()

Random number 
generation
generate()

Quantile
quantile()

Modifiers Discretise
discretise()

Checkers

Truncated
is_truncated()

epidist
is_epidist()

Getters

Citation
get_citation()

Parameters
get_parameters()

Distribution type
family()

Utilities

Print
print()

Plot
plot()



Other Epiverse examples

<scenarios>

Description: “The ʻscenario’ class is intended to store the 
outcomes of a number of runs of an epidemic simulation”

<infection>
<vaccination>
<population>
<intervention>



Simple APIs & “Hidden Interoperability”

Function definition

Standard use

Interoperability use



When not to write custom data objects

Using OOP and data standardisation is not a 
replacement for good design

Simple built in data types should be used when 
complexity is minimal

Don’t reinvent the wheel; reuse established data 
structures



Epiverse-Harmonize opportunities

Climate-dependent epidemiological parameters
- {epiparameter}                     Harmonize  

Classes for joint climate-epidemiological data

- Aggregate by time and space across data sets
- Validate data 

Climate-dependent processes in compartmental models

- {epidemics}                    Harmonize



Climate-dependent epidemiological parameters

Chan and Johnson (2012) 
PLOS One

Mordecai et al. (2017) PLOS 
Negl. Trop. Dis.



Spatio-temporal alignment and validation

Case data Climate data



Thanks for listening

Any Questions?


