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Brief Overview
The demonstrator democratises access to HPC simulation codes, data and workflows for the evaluation of
Earth models. It is implemented through a science gateway and offers reproducibility and provenance services
for monitoring, validation and reuse of the data produced during the different phases of the analysis.
VERCE’s strategy is to build upon a service-oriented architecture and a data-intensive platform delivering
services, workflow tools, and software as a service, and to integrate the distributed European public data and
computing infrastructures (GRID, HPC and CLOUD) with private resources and the European integrated data
archives of the seismology community.

Objectives
We aim at enhancing the services of the VERCE portal and integrate the EGI FedCloud Infrastructure as the
main data-intensive computational service provider for Misfit Analysis Workflows. These are involved in the
postprocessing of the synthetic results in combination with observational data accessed from the FDSN
network. The workflows use authorisation delegation mechanisms to connect to remote data-stores and web
services and produce provenance data. The mechanism to manage such functionalities should work seamlessly
across different resources and networks.

Main achievements
The Forward Modeling tool hosted by the gateway has been extended with an additional simulation code
(SPECFEM3D_GLOBE). The front-end code was also upgraded to Liferay 6.2 to be compliant with gUSE 3.7.5.
The integration of 3D virtual globe and with a list of other 2D projections. The processing workflows enabling
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the Misfit analysis (data download, preprocessing and misfit) have been refactored to support their execution
on the FedCloud, in addition to the current HPC resources.
Moreover, the lineage and provenance services and repository have been upgraded to a later version of the
S-ProvFlow API and storage system, with an improved support of the PROV data model. It has been deployed in
its containerised version within SCAI resources. This also included the upgrade of the provenance exploration
tools, in a version specific to the VERCE portal.

Recommendations for the implementation
Scale-up and multi-architecture support offered by the EOSC computational services. Possibility for expert
research-developers to develop serverless workflows, where available resources are allocated and scaled
dynamically, removing the burden of configuring specific providers. Such mechanisms should be provided or
brokered by the EOSC, who should also advertise to the stakeholders those tools that are compliant with such
mechanisms.
The reproducibility problem should be addressed structurally, scaling from ad-hoc solutions to generic services.
Computational tools offered by EOSC should be aware of the existence of these services and use them offering
possibilities of adaptation to the use-cases (granularity, privacy rules and visibility), and contextualisation to the
user’s domain. FAIR principles should take care about attribution and privacy level for preliminary results in
order to be incorporated since the early days of a particular research campaign.
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“

The integration of heterogeneous computational resources provided by EOSC and third parties, within a
generic gateway framework was the ultimate exercise of this pilot. Interesting technical and sustainability challenges emerged. These highlighted the benefits brought by a future EOSC sustained portfolio
offering computational resources accessible through widely used interfaces, as well as compatible tools.
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