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Introduction

In this tutorial, participants will get hands-on experience with the EPI Framework, a workflow execution
system that aims to unlock data silos in the medical domain. There are many aspects of the framework
worth exploring, but this tutorial will focus on being an end-user (domain scientist) and software
engineer for the system. Participants will get hands-on experience with writing software packages and
workflows, and will experience submitting them to an already running instance of the framework.

Important:

Because this tutorial is hands-on, it is required that participants bring their own laptop. Currently,
Windows, macOS (Intel, M1/M2) and Linux (Debian-based, Arch Linux) are supported. Other operating
systems, and in particular other Linux distributions, may work, but we make no guarantees. Moreover,
participants should be OK with installing Docker® (how to: Windows, macQOS, Ubuntu, Arch Linux) and the
Docker Buildx plugin® (how to) on their laptop, which they are encouraged to do beforehand.

Background

The EPI Framework is being developed as part of the Enabling Personalized Interventions (EPI) project,
which aims to introduce Digital Health Twins (DHT) [1] to the healthcare domain with the goal of
personalizing medicine. In particular, using DHTs will allow predictions and suggestions to be made that
are tailored to the patient in question. However, this is hard to implement in practice, because the data
necessary to build a DHT is locked in various healthcare institutions, each with their own, strict privacy
requirements on the datasets. Moreover, these requirements are often dynamic, because they rely on
whether a patient has given consent, which may also be retracted at any point in time.

The EPI Project investigates multiple aspects to addressing these issues. The one this tutorial focuses on
is the introduction of the EPI Framework, which employs the algorithm-to-data paradigm in order to
minimize moments in which data has to be shared outside of a particular healthcare domain. Instead,
only results need to be shared, which supports recent advances in federated machine learning [2]. In
addition, the participating institutions, or domains, can express high-level policies that express what the
resource can execute and who can get access to the resource’s datasets [3]. Unique to the EPI
Framework, these policies are hidden behind a minimal interface, allowing them to both be private,
which is desired in the case of patients giving consent, and facilitating more complex means of
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expressing policies, such as functional programming languages like eFLINT [4]. This latter allows the EPI
Framework to capture complex concepts, or even norms, which allows the framework to enforce existing
contracts or laws with minimal adaptation.

In addition, the EPI Framework also attempts to simplify deployment and adaptation of the underlying,
physical infrastructure, by managing networks through virtualized network functions [5]. This is done
through the Bridging Function Chain Orchestrator (BFC Orchestrator)? [6], which orchestrates and
provisions the networking containers across the resources of the healthcare domains. This complements
the higher-level privacy policies by allowing low-level network and security policies to be expressed.

Aside from the data side, the EPI Framework is based on BRANE [7], which was originally developed to
be used in general High-Performance Computing use-cases. BRANE attempts to simplify access to
domain experts by introducing a separation of concerns: software engineers develop software packages,
which are then composed in natural language-like DSLs by the domain experts. Then there are also
system administrators, in charge of managing the resources available to the EPI Framework, and policy
experts, who write the policies that restrict what a resource executes and shares.

Infrastructure

Participants in this tutorial will primarily use their own devices to run the client part of the EPI
Framework. The server part, however, is hosted on virtual machines owned by two domains: SURF* and
the University of Amsterdam®. Both will already have a running EP| Framework worker nodes, which can
execute tasks defined in a workflow; the workflow itself can be submitted to a central node running at
the University of Amsterdam, which will then orchestrate the work over the worker nodes.

Part 1: Hello, world!

In the first half of the tutorial, participants will install the framework client on their laptops, and then
learn the basics of using the framework to develop and deploy a traditional “Hello, world!” package.

This session will be done in a centralized fashion, where everyone will go through the steps together
under guidance of the tutorial hosts.

Guide

® The BFC Orchestrator was previously known as “EPI Framework”. However, this term has been generalized to
include the entire data-sharing framework, of which the BFC Orchestrator is a component.
* https://www.surf.nl/en

® https://uva.nl
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Part 2: A workflow for Disaster Tweets

In the second half of the tutorial, participants will use an existing software package® to implement a
workflow that can be used to train a classifier on the Disaster Tweets’ dataset. Specifically, the software
package implements a Bernoulli Naive Bayes classifier, as implemented by the sklearn package® [8].

This part uses the EPl Framework’s custom DLS, BraneScript. You can refer to the wiki® for more
information.

This session will be done in a decentralized manner, where participants have a chance to experiment
with the framework for themselves. The tutorial hosts will provide support as required.

Guide

You can f|nd the detalled step by—step process for the second part here

r _tweets. htmI
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