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INDIGO-DataCloud (INDIGO for short, https://www.indigo-datacloud.eu) is a project started in April 2015,
funded under the EC Horizon 2020 framework program. It includes 26 European partners located in 11 coun-
tries and addresses the challenge of developing open source software, deployable in the form of a data/computing
platform, aimed to scientific communities and designed to be deployed on public or private Clouds, integrated
with existing resources or e-infrastructures.

In this contribution the architectural foundations of the project will be covered, starting from its motivations,
discussing technology gaps that currently prevent effective exploitation of distributed computing or storage
resources by many scientific communities. The overall structure and timeline of the project will also be de-
scribed.

The main components of the INDIGO architecture in the three key areas of IaaS, PaaS and User Interfaces will
then be illustrated. The modular INDIGO components, addressing the requirements of both scientific users
and cloud/data providers, are based upon or extend established open source solutions such as OpenStack,
OpenNebula, Docker containers, Kubernetes, Apache Mesos, HTCondor, OpenID-Connect, OAuth, and lever-
age both de facto and de jure standards.

Starting from the INDIGO components, we will then describe the key solutions that the project has been
working on. These solutions are the real driver and objective of the project and derive directly from use cases
presented by its many scientific communities, covering areas such as Physics, Astrophysics, Bioinformatics,
Structural and molecular biology, Climate modeling, Geophysics, Cultural heritage and others. In this con-
tribution we will specifically highlight how the INDIGO software can be useful to tackle common use cases
in the HEP world. For example, we will describe how topics such as batch computing, interactive analysis,
distributed authentication and authorization, workload management and data access / placement can be ad-
dressed through the INDIGO software. Integration with existing data centers and with well-known tools used
in the HEP world such as FTS, Dynafed, HTCondor, dCache, StoRM, with popular distributed filesystems
and with Cloud management frameworks such as OpenStack and OpenNebula as well as support for X.509,
OpenID-Connect and SAML will also be discussed, together with deployment strategies. A description of the
first results and of the available testbeds and infrastructures where the INDIGO software has been deployed
will then be given.

Finally, this contribution will discuss how INDIGO-DataCloud can complement and integrate with other
projects and communities and with existing multi-national, multi-community infrastructures such as those
provided by EGI, EUDAT and the HelixNebula Science Cloud. The importance of INDIGO for upcoming EC
initiatives such as the European Open Science Cloud and the European Data Infrastructure will also be high-
lighted.
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