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Wednesday, 11 November 2015 14:50 (20 minutes)

The advent of cloud computing offers new opportunities for developers and users of scientific applications [1].
This paper presents results of research on efficient development, federation, execution and sharing of cloud
computational services.

We have investigatedmethods for integration of heterogeneous public cloud infrastructures into a unified com-
putational environment, cost optimization of application deployment in a heterogeneous cloud environment
(choosing optimal resources given the available funds), federated data storage mechanisms with extensions
for public storage services, and dealing with resource demand spikes (optimization of platform middleware
and user interfaces).

This research was undertaken as a part of the EU VPH-Share project [2] and resulted in a platform called
Atmosphere [2, 3] Recently, Atmosphere which has also become a part of the PLGrid e-infrastructure [4].

Atmosphere supports an iterative service development process. Computational software is exposed as a set of
so-called Atomic Services (virtual machines (VMs) that can be created on demand from VM templates) which
can be used either as standalone tools or as building blocks for larger workflows. Developers may iteratively
construct new services which may be published, shared, or subjected to further development. Once published,
services can be instantiated (executed) and made available on the Web for the community. In this way, with
the help of a Web-based user interface, the platform provides an integrated tool supporting development and
publishing of services for the entire VPH community.

Atmosphere provides a full middleware stack, complete with end-user interfaces and APIs, enabling service
developers to create, register and share cloud services, and end users to instantiate and invoke their features.
Atmosphere federates 5 cloud IaaS technologies (OpenStack, EC2, MS Azure, RackSpace, Google Compute),
7 distinct cloud sites are registered with the VPH-Share infrastructure, there are over 250 Atomic Services
available, and about 100 service instances are operating on a daily basis.

Atmosphere has been used to host complex applications from several projects of the VPH community [5]:
VPH-Share, MySpine, ARTreat, VPH-DARE and pMedicine as well as for medical students trainings at the
University of Sheffield, the Jagiellonian University Medical College, and Karolinska Institutet [2, 3].

The platform is being improved in collaboration with application developers in order to ensure that their
software can be easily ported to the cloud and provisioned in the PLGrid e-infrastructure.
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