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Abstract. ESAP, the ESFRI Science Analysis Platform, is being developed within
the ESCAPE project to provide a flexible toolkit for constructing science platforms. It
provides capabilities to quickly unite a range of data access and analysis services — in
particular those developed by the ESCAPE project — behind a single, consistent but
customizable, user interface. This paper provides a brief overview of ESAP’s aims, its
architecture, and its current and expected future capabilities.

1. ESCAPE and ESAP

The ESCAPE project1 brings together the astronomy, astroparticle, and particle physics
communities to address fundamental challenges in data-driven research, inspired by the
goals and needs of major European research infrastructures, or ESFRIs.

ESCAPE aims to produce versatile solutions to support the implementation of the
European Open Science Cloud by fostering a multi-disciplinary environment, including
open data management according to FAIR principles. Our goal is to enable interoper-
ability between facilities, encourage cross-fertilization, and develop joint multiwave-
length and multimessenger data processing and analysis capabilities. We are address-
ing this goal by developing a range of services, including data infrastructure, a software
repository, virtual observatory integration, and a citizen science programme.

ESAP, the ESFRI Science Analysis Platform, is under development by ESCAPE’s
Work Package 5, to facilitate access to the full range of ESCAPE services. ESAP aims
to provide a comfortable and consistent gateway to the full range of project-provided
functionality, while being customizable and adaptable to the needs of particular science
goals or research infrastructures.

2. The ESAP Mission

ESAP will help users engage with the services provided by the other ESCAPE work
packages — and with services sourced from elsewhere – by providing:

1https://www.projectescape.eu

1



2 Swinbank et al.

Interactive Data AnalysisCatalog Services

ESAP GUI

ESAP Gateway ESAP ConfigurationDOI Service

Data Access & Staging Compute Services

Virtual Observatory

Zooniverse

ESFRI Catalogs

…

Institutional 
JupyterHub

National 
JupyterHub

Domain-Specific 
Visualization Tools

…

Data Lake
e.g. Rucio

Local Bulk Storage

Cloud

…

DIRAC

Local Cluster 
Middleware

HPC Facilities

Link to WP4, WP6 Link to WP2 Link to WP2, WP3Link to WP3

…

End User

Figure 1. ESAP provides a single, consistent, interface and point of access to a
variety services drawn from a range of providers. Links to the other work packages
within ESCAPE are indicated.

• Data discovery and retrieval from a range of archives and data repositories;

• Exploration and discovery of relevant tools within the ESCAPE software reposi-
tory;

• Access to a range of compute and analysis services provided both by project
partners and by other facilities;

• Orchestration of data, services, and software to help users create and access re-
search environments that meet their particular needs.

This model is shown schematically in Figure 1, which illustrates the range of services
which ESAP can help the user access.

Our aim is to meet the needs of the widest possible range of scientists, using a
variety of different research infrastructures. To make this possible, we do not envi-
sion ESAP as being operated as a single integrated platform to which all researchers
must adapt. Instead, ESAP provides a “toolkit”, from which various communities and
research infrastructures can assemble a customized analysis platform tailored to their
specific needs. We envision instances of ESAP being deployed at a variety of scales,
from providing services to just a few users within a small project, to supporting major
pieces of infrastructure.
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3. Architecture
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Figure 2. A conceptual view of the ESAP architecture, showing a range of possi-
ble service integrations.

ESAP is a web application, implemented in Python, Django, and React.2 It is de-
signed around the API Gateway, which brokers requests across a range of independent
services, and a web-based user interface. This architecture is shown schematically in
Figure 2.

The API Gateway communicates with external services using REST APIs. New
service integrations can easily be added by writing “plug-in” modules which extend the
Gateway’s capabilities. The ESCAPE team is writing a number of service integration
plugins which will be supplied with ESAP; we hope that the wider community will
contribute many more.

Internally, ESAP uses the model of a “shopping basket” to help users manage their
data and workflows. As they interact with external services, they can select data or other
products of interest and add them to their basket. They can edit the contents of their
basket from within the ESAP interface itself, and take the contents of their basket with
them as they move to analysis services. While the basket is designed to be flexible in
terms of the types of data it stores, it is normally used to store references to bulk data
products, rather than the products themselves; this enables us to minimize unnecessary
bulk data transport between services.

2https://www.python.org; https://www.djangoproject.com; https://reactjs.org
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4. Capabilities

ESAP is still very much under development at time of writing, and its range of capabil-
ities continues to expand. Some highlights of current capabilities include:

• Access to a variety of bespoke archives, including Apertif and Zooniverse;3

• Powerful tools for searching the Virtual Observatory through IVOA-compliant
interfaces, and for integrating with VO tools through SAMP, the Simple Appli-
cation Messaging Protocol;

• The capability to search and discover data on the Rucio4-based ESCAPE data
lake;

• The ability to locate software in the ESCAPE project software repository, and to
stage that software to BinderHub5-based interactive data analysis services;

• Bi-directional data transfer between the ESAP “shopping basket” and Python-
based analysis services;

• Integration with the ESCAPE project’s Identity & Access Management system.

Future work is expected to focus on:

• Integration with batch computing services;

• A managed database system;

• Closer interaction between the analysis environment and the Rucio data lake,
building on “data lake as a service” technology developed in ESCAPE Work
Package 2;

• Tighter integration with the Virtual Observatory, through ESCAPE WP4, and the
ESCAPE software repository, developed by WP3.

5. Downloads and Further Information

ESAP is available under the terms of the Apache license, version 2.0, from https:
//git.astron.nl/astron-sdc/esap-api-gateway and https://git.astron.
nl/astron-sdc/esap-gui.

A test system is available at https://sdc-dev.astron.nl/esap-gui. ESAP
is currently under heavy development: stability and uptime are not guaranteed, but your
feedback is always welcome.
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3http://www.apertif.nl/; https://www.zooniverse.org/

4https://rucio.cern.ch

5https://binderhub.readthedocs.io/


