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Preface

In the last decade, a number of initiatives were crucial for enabling high-quality research
- by providing e-Infrastructure resources, application support and training - in both
South East Europe (SEE) and Eastern Mediterranean (EM). They helped reduce the
digital divide and brain drain in Europe, by ensuring access to regional e-Infrastructures
to new member states, states on path to ascension, and states in European
Neighbourhood Policy area — in total 14 countries in SEE and 6 in EM.

This VI-SEEM project brings together these e-Infrastructures to build capacity and better
utilize synergies, for an improved service provision within a unified Virtual Research
Environment (VRE) for the inter-disciplinary scientific user communities in the combined
SEE and EM regions (SEEM). The overall objective is to provide user-friendly integrated
e-Infrastructure platform for regional cross-border Scientific Communities in
Climatology, Life Sciences, and Cultural Heritage for the SEEM region; by linking
compute, data, and visualization resources, as well as services, models, software and
tools. This VRE aspires to provide the scientists and researchers with the support in full
lifecycle of collaborative research: accessing and sharing relevant research data, using it
with provided codes and tools to carry out new experiments and simulations on large-
scale e-Infrastructures, and producing new knowledge and data - which can be stored
and shared in the same VRE. Climatology and Life Science communities are directly
relevant for Societal Challenges.

The driving ambition of this proposal is to maintain leadership in enabling e-
Infrastructure based research and innovation in the region for the 3 strategic regional
user communities: supporting multidisciplinary solutions, advancing their research, and
bridging the development gap with the rest of Europe. The VI-SEEM consortium brings
together e-Infrastructure operators and Scientific Communities in a common endeavor.

The overall objective is to provide user-friendly integrated e-Infrastructure platform for
Scientific Communities in Climatology, Life Sciences, and Cultural Heritage for the SEEM
region; by linking compute, data, and visualization resources, as well as services,
software and tools.

The detailed objectives of the VI-SEEM project are:

1. Provide scientists with access to state of the art e-Infrastructure - computing,
storage and connectivity resources - available in the region; and promote additional
resources across the region.

2. Integrate the underlying e-Infrastructure layers with generic/standardised as well as
domain-specific services for the region. The latter are leveraging on existing tools
(including visualization) with additional features being co-developed and co-operated
by the Scientific Communities and the e-Infrastructure providers, thus proving
integrated VRE environments.

3. Promote capacity building in the region and foster interdisciplinary approaches.

4. Provide functions allowing for data management for the selected Scientific
Communities, engage the full data management lifecycle, link data across the
region, provide data interoperability across disciplines.

5. Provide adequate user support and training programmes for the user communities in
the SEEM region.
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6. Bring high level expertise in e-Infrastructure utilization to enable research activities
of international standing in the selected fields of Climatology, Life Sciences and
Cultural Heritage.

The VI-SEEM project kicked-off in October 2015 and is planned to be completed by
September 2018. It is coordinated by GRNET with 15 contractors from Cyprus, Bulgaria,
Serbia, Hungary, Romania, Albania, Bosnia-Herzegovina, FYR of Macedonia, Montenegro,

Moldova (Republic of), Armenia, Georgia, Egypt,

3.300.000 €. The project is funded by the European
Programme for Excellence in Science, e-Infrastructure.

The project plans to issue the following deliverables:

Del. no.

D1.1

D1.2
D1.3a
D1.3b

D2.1

D2.2
D2.3
D2.4
D2.5
D2.6

D2.7

D3.1

D3.2

D3.3

D3.4

D3.5

D4.1

D4.2

Deliverable name

Project management information system and
“grant agreement” relationships

3-Monthly progress report

First period progress reports

Final period progress reports

Internal and external communication platform,
docs repository and mailing lists

Promotional package

Dissemination and marketing plan

Training plan

Promotional package with updates

1st Dissemination, training and marketing report

2nd Dissemination, training and marketing
report

Infrastructure and services deployment plan

Service registry, operational and service level
monitoring

Infrastructure overview, assessment and
refinement plan

VRE AAIl Model and compatibility with other
elnfrastructures

Final infrastructure overview and assessment
report

Data sources and services deployment plan

Description of the initial deployed data services

Israel, Jordan. The total budget is
Commission's Horizon 2020

. Planned
Nature Security .
Delivery
R (6{0) MO1
R (6{0) MO3n *
R (6{0) M18
R (6{0) M36
DEC PU MO02
DEC PU MO04
R PU MO5
R PU MO6
R PU M16
DEC PU M18
R PU M35
R PU MO04
R PU M12
R PU M18
R PU M27
R PU M36
R PU MO6
R PU M11
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D4.3 Description of the final data platform available to | R PU M23
VRE users

D4.4 Final report on data, services, availability and R PU M35
usage

D5.1 Detailed technical implementation plan for VRE R PU MO4
services and tools

D5.2 Data management plans R PU MO6

D5.3 User-oriented documentation and training R PU M13

material for VRE services

D5.4 Report on integrated services and the VRE R PU M14
platform

D5.5 Final report on integrated services and the VRE R PU M36
platform

D6.1 Framework for VRE resource and service R PU M09
provision

D6.2 1st Report of open calls and integration support R PU M20

D6.3 Sustainability and business model R PU M24

D6.4 2nd Report of open calls and integration support | R PU M36

Legend: R = Document, report, DEC = Websites, patent fillings, videos, etc., PU = Public, CO = Confidential,
only for members of the consortium (including the Commission Services).

*n=1,2,3,..12
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Executive summary

What is the focus of this Deliverable?

The focus of this deliverable is to describe the status of the VI-SEEM integrated services,
the design of the VRE platform and to showcase how the integrated services are included
in the VRE platform.

What is next in the process to deliver the VI-SEEM results?

The contents of this deliverable will form a basis for the other work packages to make
efficient use of the integrated service and the VRE platform. The VRE platform whose
design and implementation is presented in this deliverable, provide access to both the
common services (WP3 for e-Infrastructure and WP4 for data services) that are used by
all three scientific communities, as well as the application-specific services that are
deployed in WP5.

In particular, the content of this deliverable will be used in following VI-SEEM activities:

e WP2.2 — Dissemination and marketing

e WP2.3 — Training

e WP2.4 — Innovation management

e WP3.3 - Operations and resource management of e-Infrastructure communities
e WP3.4 — Authentication, authorization and access management

e WP4.3 — Data access, preservation and reuse

e WP4.4 — Data analysis

e WP5.1 — Refinement of service requirements & tech assessment for integration
e WP5.4 — Overall integration of services

e WP5.5 — Scientific support

e WP6.2 - Implementation of open calls for access to VRE resources

e WP6.3 - Integration of the new applications to the VRE environment

e WP6.4 - Sustainability and business model

What are the deliverable contents?

The deliverable contents include an overview of the main structure of the VRE platform,
and how it integrates the various types of VI-SEEM services - starting with the generic
VI-SEEM services. It also provides information about the domain-specific services that
are dealing with the integration of domain-specific workflows, software tools and
application codes. Furthermore, it provides a list of the integrated application-level
services. For each service available in the VRE, information on how a user can access the
existing service and contribute to updating existing service is given; as well as
instructions for including new services. Finally, a detailed list of expected upgrades and
new services is given. In detail, the deliverable includes:

e Description of the VI-SEEM Virtual Research Environment Platform (chapter 2)

e Description of the VI-SEEM scientific application environment as a domain specific
service addressing the needs of each of the three project scientific communities
and their applications (chapter 3)
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e Description of the VI-SEEM workflows, software tools and codes repository as a
domain-specific service addressing the needs of each of the three project
scientific communities (chapter 4)

e Description of the VI-SEEM regional community datasets as a domain-specific
service addressing the needs of the three project scientific communities and their
data (chapter 5)

e Description of the VI-SEEM application-level services (chapter 6)

e Plan for the update of existing and integration of new services (chapter 7)

Conclusions and recommendations

The deliverable is the main output of T5.3 “Development of the VRE platform” and T5.4
“Overall integration of services” and describes the design behind the VRE platform and
how this reflects the integration of the generic and domain-specific VI-SEEM services.
The deliverable describes the different sections of the VRE platform, illustrating how each
section manages to integrate the VI-SEEM offered services. Details on how the user can
easily get information and use the VI-SEEM provided services are given along with the
current services’ integration status. Detailed instructions on how the user can integrate
hers/his own applications and services to the VI-SEEM Virtual Research Environment are
given in each section.

The deliverable and the VRE platform in general will act as a guideline for further
integration of applications and services. This will allow application developers
participating in the VI-SEEM integration phases to make their tools, datasets and
services available to the wider community.
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1 Introduction

VI-SEEM brings together service providers, service enablers/experts and scientists from
the three relevant to the project scientific communities, to develop the platform for the
provision of a Virtual Research Environment (VRE). The VRE provides the framework and
the entry point for the scientific community users, where data and analysis tools can be
promoted and accessed. The data, application and services are relevant to the three
scientific communities: climate, digital cultural heritage and life sciences. While initially
non-existent or scattered around the different communities’ local infrastructures, the VI-
SEEM VRE integrates them in a stable and secure regional infrastructure providing a
consolidated access point for them to the users.

This document describes the integration of the generic and domain specific VI-SEEM
services and the VRE platform. The VRE platform is user-tailored portal that connects the
unified infrastructure developed in WP3, the generic data services deployed in WP4 and
the domain specific services, tools and APIs integrated through WP5.

We first describe the structure and the design of the VRE platform in chapter 2. In this
chapter we provide details on how the user can get access to the generic infrastructure
and data services and how she/he can get information for the three scientific
communities supported by the project.

The following chapter provides more details on the domain-specific services offered by
the project and the current integration status as made possible through the VI-SEEM
integration phase described by D5.1 [5]. Chapter 3 describes the VI-SEEM scientific
application environment where the user can get information on optimized applications
and tools available and supported in the e-Infrastructure. Such applications are available
in the HPC or Grid sites provided by the project partners. Additionally, the service
provides ready-to-use Virtual Machine images that the user can instantiate to familiarize
herself and run scientific community specific tools in the regional Cloud infrastructure.
Chapter 4 describes the workflow and software tools provisioning services where the
user can get access to manual or automated scientific workflows and scientific codes
provided by the VI-SEEM communities. Chapter 5 describes the regional community
datasets domain specific service where the user can access available scientific datasets.
Chapter 6 describes a number of services grouped together under the VI-SEEM
application-level services umbrella. These services form a range of web-based or
visualization services providing easy access to underlying workflows, applications and
resources for each regional community. For each of the available services details on how
a user can access the available material through the VRE platform are provided as well
as details on how a user can contribute to the VRE by providing new software modules,
workflows and datasets and new application-level services. Finally, in chapter 7 we
describe the forthcoming updates to the VI-SEEM domain specific services, as these are
planned through the WP5 integration phases. Additionally, we provide a list of new
application-level services that are expected to be deployed during the 2" year of the
project.
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2 VI-SEEM Virtual Research Environment platform

In this section, we provide a description of the VRE platform made available in M12 of
the project. We describe the design of the VRE platform and how it integrates the VI-
SEEM domain specific services.

2.1 Scope

The VRE portal provides access to the VRE services and applications. The portal connects
the unified infrastructure developed in WP3, the generic data services deployed in WP4
and hosts the user-tailored front-end interface. This integrated platform enables easy
communication and data sharing between the various user groups. The VI-SEEM VRE
portal is available at http://vre.vi-seem.eu/.

2.2 VRE platform structure

The VRE homepage (Figure 1) provides quick access to the VI-SEEM Virtual Communities
information, access to VI-SEEM resources description as well as access to the VI-SEEM
services, through clearly annotated images and buttons which direct the user to the
relevant sections of the portal or other VI-SEEM websites (such as the VI-SEEM training
portal). Through the VRE homepage the user can navigate to all available information
provided by the VI-SEEM Virtual Research Environment.

The “Access to resources” section provides information about the available compute and
data resources, listing available optimized applications and libraries in the infrastructure,
and information on how the user can acquire access. Additionally it provides a link to the
VI-SEEM training portal [14] where the user can find training and documentation
material for the applications, libraries, infrastructure usage and datasets available.
“Access to compute resources” section integrates the VI-SEEM unified infrastructure
generic service, developed by WP3, by providing information for the available HPC, Grid
and Cloud infrastructures [3]. “Access to data resources” integrates the VI-SEEM generic
data services deployed by WP4 and listed in Deliverable 4.2 [4]. The training portal
evolves with the VI-SEEM integration phases and VI-SEEM training workshop, constantly
being updated with more information, howtos and documentation material for relevant
tools, workflows and datasets. A list of the currently available information in the VI-
SEEM training portal is available in D5.3 [7].

The “Contribute to the Virtual Research Environment” section provides direct links to
step-by-step guidelines on how a user can contribute to the VI-SEEM scientific
application environment, making software tools, workflows, datasets and application-
level services available to the community.

Finally, the “Virtual communities” section provides direct access to the available codes,

workflows, datasets and application-level services for each of the VI-SEEM scientific
communities.
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Figure 1 - The VRE portal homepage

The VRE menu (depicted at the top of Figure 1) is structured in a way that provides
instant access to different information available to the VRE users. Each of the items
corresponds to a VI-SEEM domain specific service, with sub-categories corresponding to
the different tools, software and datasets available to the user and/or the supported
scientific communities. The menu has the following four main sections:
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e Scientific application environment: this section provides access to several
modules relevant for the work of the regional scientific communities of interest —
such as optimized applications and libraries, virtual machine images and
developed use cases. The following submenu items are provided:

0 How to contribute: providing detailed information on how the user can
contribute to the environment, making software, use cases and Virtual
Machines available to the community

0 Optimized application and libraries: listing the application and libraries
available to the VI-SEEM integrated infrastructure services, along with
documentation and training material

o0 Virtual machine images: Providing access to virtual machine images tailor
made for specific scientific communities

o Developed use cases: providing information on how different communities
utilize the VI-SEEM integrated environment for developing specific
scientific use cases

e Workflow and software tools: this section provides access to several modules
such as documents containing best practice procedures and workflows for the
production of scientific results relevant to the application categories identified in
the region. As this service is being implemented mainly via the use of the VI-
SEEM code repository it is also integrated with the VI-SEEM Login service [19]
that provided the basic AAI infrastructure for the project. The following submenu
items are provided:

0 How to contribute: providing detailed information on how the user can
contribute her own workflows and software tools and make them available
to the community

o Scientific workflows: providing access, documentation and training
material for the available workflows, developed through the VI-SEEM
integration phases and made available to the community

o Code repository: providing access to the available software tools
developed through the VI-SEEM integration phases and made available to
the community.

e Regional community datasets: this section provides datasets (which can take the
form of scientific data, publications and simplified data) of regional importance for
the scientific communities. Given the VRE is a public website, these communities
can be VI-SEEM collaborators, worldwide scientific communities or any member of
the general public if the associated license of the data sets permits. To secure the
VI-SEEM datasets that are available in the VI-SEEM repository the service is
integrated with the VI-SEEM Login service that provides the basic AAl mechanism
covering the users of the region. The following submenu items are provided:

o0 How to contribute: providing detailed information on how the user can
make its datasets available to the community, listing all available steps
and information needed in order for the dataset to be fully utilized and
lead to new and reproducible research

o Climate datasets: lists the available datasets for the climate scientific
community

0 DCH datasets: lists the available datasets for the digital cultural heritage
scientific community
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o Life sciences datasets: lists the available datasets for the life sciences
scientific community
e Application-level services: In this section users can find a range of web-based or
visualization services providing easy access to underlying workflows, applications
and resources for each regional community. The following submenu items are
provided:

0 How to contribute: providing detailed information on how the user can
make its application-level service available to the community, listing all
available steps and information needed

o Climate: lists the application-level services related to the climate scientific
community

o Digital cultural heritage: lists the application-level services related to the
DCH scientific community

o Life sciences: lists the application-level services related to the life sciences
scientific community

Each section, along with the current state of the integration process, is further described
in the following sections.

2.3 Technical details

The VRE is hosted by The Cyprus Institute upon a Docker [15] container which runs in a
virtual machine and since its first deployment has had about 98% uptime. The VRE
website is built using the Joomla content management system [8] enhanced with the
Bootstrap front-end framework [9]. The service is deployed using an Apache webserver
and a MySQL Database. An SSL certificate is also installed to allow for secure
connections between guests of the VRE and the web server.

Google analytics [16] have also been enabled to monitor the visits to the VRE, allowing
detailed access analytics for the different services provided by the VI-SEEM VRE in order
to optimize and improve. Figure 2 illustrates the geographical access patterns and visitor
statistics for the VRE platform over the last month.
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Figure 2 - Google analytics data for the VRE October 26 - November 23 2016

VI-SEEM-WP5-CY-005-D5.4-d-2016-11-30.docx © VI-SEEM consortium



D5.4 — Report on integrated services and the VRE platform Page 22 of 55

3 VI-SEEM scientific application environment
domain specific service

3.1 Scope and service description

The VI-SEEM scientific application environment is a domain specific service provides the
VI-SEEM user community with access and information to several modules including
optimized applications and libraries, Virtual Machine (VM) images and a full list of
available codes, relevant for the work of the three regional scientific communities of
interest. The modules that are readily available, and additional modules expected to be
provided in the future by the VI-SEEM community for each support scientific community
are listed in the following sections. More details can be found in D5.1 [5].

The services provided through the VRE scientific application environment service include:
e Optimized applications and libraries
e Virtual Machine (VM) images, and
e Developed use cases from the three scientific communities.

The applications libraries include short descriptions and access/documentation details for
the specific scientific communities service modules provided by the VI-SEEM scientific
application environment as well as the e-Infrastructure resources which support them.
The VM section provides access and documentation details for the available VM images
provided by the VI-SEEM scientific application environment and the computational
resources which support them. Finally, the service provides a list of specific developed
scientific applications available through the computational facilities of the VI-SEEM
scientific community.

The service is available at https://vre.vi-seem.eu/index.php/scientific-application-
environment

3.2 Services integration

The VI-SEEM scientific application environment consists of a collection of scientific
service modules provided as a ready-to-use production environment in a number of VI-
SEEM partner sites. These scientific modules are made available through the VI-SEEM
integration phases described in D5.1 [5], requested from the specific use cases
participating in the integration phases. As a part of WP3, continuous updates of the VI-
SEEM infrastructure are performed in order to make the software modules available in as
many infrastructure sites as possible. Table 1 lists the optimized applications and
libraries that are currently available in the VI-SEEM scientific application environment.
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Climate CCLM DREAM EMAC FERRET GIS
GRADS IDL MM5 NCL OPENFOAM
Paraview R RegCM WRF WRF-CHEM

Digital 3DINV AutoGR CH-CBIR CLOWDER Soft

Cultural Ontology

Heritage Layer

(SoL)

Life Sciences | AMBER Abogardo BioCORE CellProfiller CRYSTAL
Desmond FFTW FIREFLY GAMESS GROMACS
ImageJ Image-Pro JVM LabVie Maestro
Molekel NAMD OpenCV PDB Pymol
R bbb Rasmol TCL Vaa3D VMD
WinCoot

Table 1 - Available optimized applications and libraries

Virtual machine images have also been provided by the scientific communities. Currently
two virtual machine images are available:

1. The Live Access Server VM: a ready to use VM instance of the Live Access Server
Climate Scientific Community Application-level service

2. Clowder: pre-configured and ready to use Docker [15] components for installing
and using the Clowder digital cultural heritage research data system.

3.3 Access through the VRE platform

3.3.1 Accessing the scientific application environment

The main page of the VI-SEEM scientific application environment (Figure 3) provides to
the user general information about the scientific environment and easy access to the
different categories of software modules and tools hosted. Each section then contains
specific information for the three different scientific communities, namely climate, digital
cultural heritage and life sciences.

In the optimized applications and libraries category, the service provides a list of
available software for the three scientific communities. The climate and weather forecast
models are large community codes that were developed over long time periods by large
international user communities. The cultural heritage user community employs a number
of codes and models, which are summarized in the table below. The life sciences
research community in the SEEM region is using a variety of codes and tools to simulate
the processes under investigation. For each scientific community a list of the available
software modules is available as illustrated in Figure 4. For each module additional
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information is provided in a separate page. This information includes general description
of the module, links to documentation and training material and a list of the VI-SEEM
infrastructures that are currently supporting the module. An example of such page for
the weather research and forecast model is illustrated in Figure 5. More material is
uploaded as the integration phase progress and training and documentation material is
made available.

W Vi-SEEM
viszemVirtual Research Environment Portal

Scientific Application Emvironment RS iE oo T EWRes el ] Regional Community Datasets  Application-Level Senvices

Scientific application environment

e T

Figure 3 - VI-SEEM scientific application environment service
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Climate
Climate and weather forecast models are langs community codes that were developad over long pericds of ime by large intiernational wser communities. All models

blowi are fres to wse for reseanch purposes and some are available open-source. EMAC reguires a license, which is free of charge. Anumbser of more specizlized
medels are used in some communities.

Climate Supported Software Modules

CCLM DREAM EMAC FERRET GIS
GRADS 1oL MM MCL OPEMFOANM
Paraview R RegCh WRF WRF-CHEM

Climate and Weather forecasting models are clearly the compuiational focws of this user community, howevenother softwars related to dats analysis and visualization
is also used. Examples for popular free andlor open sowrce visualization software ars:

= The Grid Analysis and Display System {GrADS) is an interactive deskiop tool that is used for asy acoess, manipulation, and visualization of earth science data.

= Para\izwis 3 multi-platiorm data analysis and visualizaton application. Para\izw users can guickly build visualizations to analyse their data using qualiative
and quantitatiee iechniques.

= FERRET is an int=ractive compuisr visualization and analysis environment designed o meet the needs of oceanographers and metsorclogists analysing langs
and complex gridded data sets.

Cultural Heritage

The wser community employs 3 number of codes and models which are summarized in the fable below Thess codes and tools are integrated into the WRE providing
user fiendly acoess to the groups in the SEEM region.

Cultural Heritage Supported Software Modules

IDINY AutoGR CH-CBIR CLOWDER ?ggﬁmm?" Layer

In addition to the listgiven this table, the project pariner SESAME is supporting a number of software and applications for data analysis for current and futwre nesds,
associated with Cultural Heritage, such as OMNIC, Unscrambler, lgor, PyMCA, IFEFFIT, FEFF, WINXAS, Matlab, PEAKFL.

Life Sciences

The Lifle Sciznees Ressarch Community in the SEEM ragion is using a variety of codes and tools to simulate the processes undsr investigation.

Life Sciences Supported Software Modules

AMBER Awogadro BicCORE CellProfiller CRYSTAL
Desmond FFTW FIREFLY GAMESS GROMACS
ImageJ Image-Pro JVIM Lab\iew Maestro
Molekel MNAMD OpenCY PDB Pymicl

R bbb Rasmol TCL “aall WD
WinCoot

Figure 4 - List of scientific modules and tools available in the VI-SEEM
infrastructure listed by scientific community
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W Vi-SEEM
vi.seemVirtual Research Environment Portal

m Scientific Application Environment  Warkflow, Pipeline, Software Tools  Regional Community Datasets  Application-Level Sernvices

WRF

The Weather Research and Forecasting {WRF) Modslis 3 numerical weather prediction {MWP) system designad fo seree both atmaspheric ressarch and
operational forecasting nesds. MW refers to the simulation and prediction of the atmosphers with a3 computer medel, and WRF is 3 setof software for this. WRF
features two dynamical {computstional) cores {or solvers), a similation sysiem, and a software archiisctures allowing for paraliel computation and sysiem
extensibility The modsl serves a wide range of meteorological applications across scales ranging from meters to thousands of kilkbmeters.

r partofthe 18805 and was a collaborative parinership principally among the LIS Mational Center for Atmospheric

nd Atmospheric Administration {represenied by the National Centers for Environmentz] Prediction {NCEP) and the
Forscast Systiems Laboratony (FEL)), the Air Foree Weather Agency {AFWA), the Maval Ressarch Laboratory (MRL), the University of Dklahoma {OU), and the
Federal Aviation Administration (FAA). The bulk of the work on the model has besn performed or supponsd by NCAR, NOAA, and AP,

WRF allows ressarchers o produce simulations refiecting sither real data {obssrafions, analyses) or idealizad stmospheric conditions. WRF provides operational
forecasting a fliexible and robust platiorm, while offering advances in physics, numerics, and data assimilation contributed by the many research commuenity
developers. WRF is currently in operational use at NCEP and other forecasting centers intzmationally WHF has grown to have a larges worldwids community of users
{ower 23,000 registered wsers in over 150 countries), and workshops and twiorials are held each year at MCAR. WRF is used exiznsively for research and reakime
forecasting throwghout the world.

WRF ofiers two dynamical sohers for its computation of the stmospheric governing egquations, and the variants ofthe model are known a5 WRF-ARW {Advanced
Research WRF) and WRF-MMM [Nonhydrostatic Mesoscale Model). The Advanced Research WRF (ARW) is supponsd to the community by the NCAR Mesoscale
and Microscale Metzonology Division. The WRF-MNMM soheer variant was based on the Ets Model, and later Nonhydrostatic Mesoscale Model, developed at MCEP.
The WRF-NKM (MK} is supporisd to the community by the Developmentsl Testbed Canter (OTC).

HPC Resources supporting module

ARIS Armcluster Ayitohol BA-HPC Cy-Tera

ICAM BlueGene/P InfraGRID ME-03-FINKI PARADOX

Figure 5 - Example of software module specific information for the WRF model

Regarding virtual machines (VMs), the VRE platform provides description and access
details for the available VMs for the scientific communities. The VM information includes
the operating system version, the software packages installed, the running services, and
access instructions. Figure 6 provides an example of how the VRE platform presents and
provide access to the available virtual machines. The example illustrates how the user
can get information and the required Docker components for setting up and running a
version of the Clowder research data system.
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Figure 6 - Example of a Cultural Heritage available virtual machine through the
VI-SEEM scientific application environment

Finally, the VI-SEEM scientific application environment provides information regarding
the use cases developed through the VI-SEEM integration phases. This page lists
scientific specific use cases of development or usage of software modules among
scientific partners. In each phase of the project, the scientific partners verify the
integration, applicability and readiness for use of a number of optimized applications. For
each scientific community a summary table with the list of the developed cases, the
integration phase, completion date, country, institute, and the scientific contact is given.
An example for the case of the life sciences scientific community is illustrated in Figure 7
The interested user can the follow the link to the specific use case of interest for more
information, which includes a small description regarding the scope of the module,
developers, and contact people (e.g. in Figure 8). Thus, if any user interested in using
of any of these developed cases, she is able to find relevant contact points via the VRE
portal.
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Faculty of MNatural Sciences,
University of Montenegro
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Bulgarian Academy of Sciences

Institute of Molecular Biology
Bulgarian Academy of Sciences

Institute of Emergency Medicine,

Faculty of pharmacy, UKIM
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‘Yerewan State University, Armenia
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Biomedical Research Foundation
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Figure 7 - List of the Life Sciences specific use cases developed over the VI-
SEEM scientific application environment

VI-SEEM-WP5-CY-005-D5.4-d-2016-11-30.docx

© VI-SEEM consortium



D5.4 — Report on integrated services and the VRE platform Page 29 of 55

W Vi-SEEM
viseemVirtual Research Environment Portal

Home EESEGEENEETEO RSN Workflow, Pipeling, Software Tools  Regional Community Datasets  Application-Level Services

Life Sciences Applications

Life Sciences Supported Software Modules

MD-Sim PSONMI CCC SEMaCD THERMOGEMOME
M400 DICOMMetwork CHCADD SQP-IRS BiohMoFS
MDSMS MG ME52

MS4DD — Molecular Structure for Drug Design

ACRONYM MS4DD

APPLICATION MAME Molecular Structure for Drug Design

MAIN DEVELOPER Bulgarian Academy of Sciences, Institute of Maolecular Biology "Roumen Tsanev”, Department of Molecular
Design and Biochemical Pharmacology (BAS-IMB-MDER)

SCIENTIFIC CONTACT Nicolzy Dodoff

SCIENTIFIC SCOPE Modeling and malecular dynamics for studying and understanding of molecular structures and properties in the

light of drug design. The obtained results could contribute to the development of novel citystatic agents, and the
development of non-conventional metal-based anticancer drugs.

BioMoF S — Biological molecules folding simulation

ACRONYM BioMoFS

APPLICATION MAME Biological molecules folding simulation

MAIN DEVELOPER ‘Yerevan State University, Armenia

SCIENTIFIC CONTACT Yevgeni Mamasakhlisov

SCIENTIFIC SCOPE Modeling and malecular dynamics targeting the deeper understanding of the mechanisms of biological molecules

self - organization and in particularly to the folding - misfolding of proteins. The project will contribute to the
understanding of molecular mechanisms of the diseases and, thus to the improvement of the health care.
The Molecular Dynamics Simulation of Mixed Systems

ACRONYM MDSMS

APPLICATION MAME The Molecular Dynamics Simulation of Mixed Systems

Figure 8 - A detailed view of the information provided for the life sciences use
cases developed over the VI-SEEM scientific application environment
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3.3.2 Contributing to the scientific application environment

To streamline the procedure of contributing to the VI-SEEM scientific environment, each
project partner assigns a service enabler who is responsible to coordinate and assist
researchers from their own country during the process of the service integration. In
particular, each service enabler is responsible to:

e Explain the integration procedure to researchers and ensure that the integration
follows the agreed timelines as set in the integration plan.

e Assist researcher’s access to the VI-SEEM infrastructure and ensure the smooth
initiation of service integration.

e Provide technical support and address any problems encountered during the
integration possibly with the support of other experts from the project.

e Ensure that researchers receive all required support from the partners that
provide the computing resources.

The researcher(s) should provide a description of each service module and its use cases
on the VRE portal, with links to accompanying documentation, training material, and
contact details of the responsible scientist.

Technical documentation must be made available in the VI-SEEM wiki [19], and must
entail instructions on how to access, compile/deploy and/or use each service module.
Furthermore, the training material will cover scientific aspects of the application, and
must be hosted on the VI-SEEM training portal. Finally, the researcher(s) should provide
the contact details of the person(s) responsible for providing scientific support to future
users of the VRE. The responsible scientist for each service module will then need to
make sure that each service module, as defined in the VRE integration plan, is set up
correctly, and that it works and is accessible to users as expected.

The integration process and specific checkpoints to be followed when contributing to the
scientific environment are available at the VRE platform at https://vre.vi-
seem.eu/index.php/scientific-application-environment/how-to-contribute and illustrated
in Figure 9.
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W Vi-SEEM
vi.seemVirtual Research Environment Portal

Home RN RS T Workflow Pipeline, Software Tools Regional Community Datasets  Application-Level Services

How to Contribute - Scientific Application Environment

The WI-SEEM scientific application environment consists a collection of scizntific service modules provided as a ready to use production environmentin a numbser of
WI-SEEM panner sites. A description of the 2ach senvice medule and its use cases will be provided on the WRE portal, with links 1o

i.Accompanying documentation: The documentation must be made available in the WI-SEEM wiki, and must entail instrections on how o access, compile andior
use each service module.
ii. Training material: The training material will cover scientific aspects of the application, and must be hosted on the WI-5EEM training portal.
iii. Contact details of the responsible scientist, who will be providing scientific support to future users of the WRE. The responsible scientist for each service
medule will then need 1o make sure that each senvice module, as defined in the WVRE integration plan, is set up comecthy, and that itworks and is accessible o
USErs 35 sxpasiad.

In summary all the following checkpoints should be met for each service module:

1. S=nvice module issstup
. Bervice module is operational
. Service module is accessible o the users
. Service module is description upleadad to VRE porial
. Description conforms to Vi-SEEM senvice portiolicicatalogue categories
. Link io documentation is included
7. Link to training material is included
E. Contact details for responsible scientist are included
8. Documentafion is uploadad to WIFSEEM wiki including:
|. Bzoess proceduns
Il. Compilation instructions
lll. Usage instructions
10. Training material is upleaded fo VIF-SEEM training portal including:
|. Szrvice medule sciznfific sxplanation
Il. S=rvice medule howeio guide
lll. S=rvice medule VISEEM specific usage howto guide (ifresded)

W oEn e 3 R

Figure 9 - Guidelines for contributing to VI-SEEM scientific application
environment
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4 VI-SEEM workflows and software tools domain
specific service

4.1 Scope and service description

This service provides access and information to several modules such as documents
containing best practice procedures and workflows for the production of scientific results
relevant to the application categories identified in the SEEM region. The service describes
and documents scientific workflows provided by the VI-SEEM platform. Similar details
are also provided for the list of codes that are available and can be downloaded from the
VI-SEEM code repository. Details of how researchers can contribute code are given.
Details for contributing workflows — which can take the form of scripts, which automate
data generation and processing, interfaces that ease the use of tools and software
applications and documents that describe scientific processes, are also provided.

Scientific workflows are made available either as ready-to-use tools that automate the
process or as documents describing a specific process. The former category is made
available through the VI-SEEM code repository [10], while the latter is uploaded in the
VI-SEEM data repository [17]. Codes produce by the VI-SEEM scientific communities are
made available through the VI-SEEM code repository. Both the VI-SEEM code repository
and the VI-SEEM data repository are integrated with the VI-SEEM Login service, the AAI
infrastructure of the VRE that provides the authorization and authentication framework
for all users of the region. This service is available at https://vre.vi-
seem.eu/index.php/workflow-pipeline-and-software-tools-repository

4.2 Services integration

During the first year of the project and with the end of the 15! integration phase several
workflows and codes have been made available to the community. As the integration
phases progress more workflows and codes are planned to be made available through
the VRE platform. Table 2 lists the currently available workflows and codes providing the
specific links to the VRE platform. Workflows and codes are listed along the specific use
case developed through the integration phase.

Application acronym Codes Workflows
o EMAC EMAC code already uploaded to VISEEM
g repository available to the VI-SEEM
o community
MD-Sim ChemBioServer (pending Material | Workflows for  simulating a
A Transfer Agreement - MTA) protein with NAMD and GROMACS

Table 2 - Workflows and codes available through the VRE platform
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4.3 Access through the VRE platform

4.3.1 Accessing workflows and software tools

The main page of the “wokflows and software tools service” is depicted in Figure 10. The
service initially provides some general information for the service. Following, specific
links are provided for accessing available scientific workflows (left) and software tools
(right). A direct link for accessing available workflows and codes for each specific
scientific community is also provided.

The “scientific workflows” page provides a list with the available scientific workflows for
each scientific community. Figure 11 shows an example of how the scientific workflows
are listed for the life sciences community. The table provides a link to the specific
workflows along with a short description and contact information for the responsible
scientists.

In a similar manner, the “code repository” page (Figure 12) provides a list with the
available codes for each scientific community. Additional, generic codes are also listed in
this section. These codes are specific software modules build by the VI-SEEM community
during the integration of the generic services, and are openly available for use.

viseemVirtual Research Environment Portal

Home Scientific Application Environment Worlkflow, Pipeline, Software Tools Regienal Community Datasets Application-Level Senices

Workflow, pipeline and software tools repository

The VI-SEEM Workflow, pipeline and software tools repository service provides several modules such as documents
containing best practice procedures and workflows for the production of scientific results relevant to the application categories
identified in the SEEM region. Examples of such documents are the workflows for simulating a protein with NAMD or with
GROMACS (Life Sciences), Reflectance Transformation imaging process description from DIOPTRA (Digital Culiural Heritage)
and the MECCA atmospheric chemistry module on accelerator technology (Climate).

- "9000:9800"

- mongo
- rabbitmg
- elasticsearch

Workflows and Pipelines Code and Tools

Figure 10 — Workflow and software tools repository main page
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Life Sciences Scientific Community

Name

Description

Contact Authors

Membrane
protein tutonal
with GROMACS

This tutorial describes a series of steps to set up and run an MD simulation of a
membrane protein embedded in a sclvated lipid bilayer using the GROMACS program
and its associated tools.

Zoe Cournia, George

Patargias

Molecular
Dynamics
Simulations of
BPTI in Vacuum

The main chjective of this practical is to provide an overview of classical Molecular
Dynamics (MD) simulations and Mormal Mode Analysis (NMA) by examining the
protein called bovine pancreatic trypsin inhibitor (BPTI) within the framework of the
CHARMM program.

Zoe Coumnia

Molecular The main objective of this practical is to provide an overview of classical Molecular Zoe Cournia, Paraskevi
Dynamics Dynamics (MD) simulations and Normal Mode Analysis (NMA) by examining the Gkeka
simulations of protein Lysozyme within the framework of the NAMD program.
lysozyme in
water

Figure 11 - List of available scientific workflows for the life sciences community
as described in the VRE platform

Home Scientific Application Environment ‘Workflow, Pipeline, Software Tools Regional Community Datasets Application-Level Senices

How to contribute
Scientific Workflows

Code Repository

Code Repository

Visit the code repository

List of projects on the code repository by scientific community

We provide a list of the codes that can currently be download from the code repository arranged by scientific community. This list will be updated when new
added at the repository.

General Code
Climate Scientific Community Code
Digital Culltural Heritage Community Code

Life Sciences Community Code

Figure 12 - VRE platform code repository page

4.3.2 Making workflows and software tools available to the VRE
platform

A specific “how to contribute” page is available to the interested researchers to ease the
process of making workflows and codes available to the VI-SEEM communities. The page
lists in an easy to follow manner the needed steps and information researchers need to
follow and provide in order for the workflows/codes to be made available (Figure 13).
Workflow and software tools should be added to the VRE portal accompanied with the
following information:
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1. Documentation: in case of code, README.md files must be provided with
instructions on how to access, compile and/or use them.

2. Training material: the training material will cover scientific aspects of the
application, and must be hosted on the VI-SEEM training portal.

3. Contact details of the responsible scientist, who will be providing scientific

support to future users of the VRE. The responsible scientist for each
contribution will then need to make sure that each contribution, as defined in
the VRE integration plan, is set up correctly, and that it works and is
accessible to users as expected. Finally, this scientist is responsible for
contacting the platform support (support@vi-seem.eu) so that the VRE
platform is updated to reflect the contribution.

4. License: Licensing information on the use of the material uploaded in the core
repository must be also provided.

The complete guidelines are available at https://vre.vi-seem.eu/index.php/workflow-
pipeline-and-software-tools-repository/how-to-contribute

How to Contribute Workflows and Code

Warkflow and code repositories usually require small amounts of storage space and itis envisaged that after quality control, researchers should be provided
with the appropriate storage to store their datasets for them to be accessible and freely available for other researchers to access without any form of
restrictions. Workflow; pipeline and software repository tools should be added to the VRE portal through the following guidelines.

1. Accompanying documentation: In case of code, README.md files must be provided with instructions on howto access, compile and/or use it.

2. Training material: The training material will cover scientific aspects of the application, and must be hosted on the WI-SEEM training portal.

3. Contact details of the responsible scientist, who will be providing scientific support to future users of the VRE. The responsible scientist for each
contribution will then need to make sure that each contribution, as defined in the WVRE integration plan, is setup carrectly, and that it works and is
accessible to users as expected. Finally, this scientist is respaonsible for contacting the platform support (support@vi-seem.eu) so that the WRE platform is
updated.

Existing workflows and code can be found at the following pages:
1. Scientific Workflows
2. Code Repository

Contributing Workflows

Scientific workflows/pipelines can come in various farms:

1. scripts that automate data generation and pracessing,
2. interfaces that ease the use of tools and software applications and
3. documents that describe scientific processes and/or training material in various formats (e.g., pdf, doc, ppt).

Depending on the workflow type (code or documeants), files are submitted as follows:

1. Scripts/Code: on the code repository (see also Contributing Cade below)
2. Documents: on the VI-SEEM repository following the guidelines for uploading datasets

Contributing Code

These steps should be followed when uploading code to the WRE portal:

1. Upload your software to the VI-SEEM code repository
1. Create a repository for each project
2. Create a README.md file that describes the project and howto compile and run
2. Upload training material regarding the code in the “Training portal”
3. Contact suppori@vi-seem.eu to make sure the application is listed in the “List of codes™ under the relevant scientific community providing
1. A description of the application
2. Responsible scientist details
3. Links to documentation material
4. Links to training material

Figure 13 - Step-by-step guidelines for making workflows and software codes
available to the VRE platform
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5 VI-SEEM regional community datasets domain
specific service

5.1 Scope and service description

This service provides access and information regarding datasets of regional importance
for the scientific communities of interest. The service integrates the generic data services
provided by WP4 and links them to the scientific communities [4].

Datasets can be made available to the scientific communities through three different
methods:

1. Uploaded to the VI-SEEM dataset repository service [19]
2. Uploaded to an application-level service as those described in chapter 6
3. Linked through an external source

The first two methods provide to the data owned the storage infrastructure and services
for making the dataset available. The latter case covers data that are already hosted in
an external infrastructure. In all cases the datasets should follow the VI-SEEM data
management plan as described in D5.2 [6].

5.2 Services integration

During the first year of the project and with the end of the 15! integration phase several
datasets have been made available to the community. As the integration phases
progress more datasets are planned to be made available through the VRE platform.

Table 3 lists the currently available datasets providing the specific links to the VRE
platform. Datasets are listed along the specific use case developed through the
integration phase. In the VI-SEEM repository the user can view all datasets available
organized by the different scientific communities that the datasets belong to, as shown
in Figure 14 . Selecting the specific scientific community the user can then get access to
the available datasets together with all relevant metadata that accompany the dataset.

Application Datasets

Acronym

WRF-ARW | Current atmospheric and weather predictions available from the Cyprus Department of
Meteorology:
e  Current Weather Predictions DSM Values

. Current Weather Predictions Point Values
. Current Atmospheric Predictions (RAOB)

Climate

BVL A set of rare books that represent documentation sources for the culture and civilization
on the Banat region (Banatica collection). A subset of 200 digitized books have been made
available in UVT’s GridFTP.

. Banatica Dataset

DCH
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Life Scienes

ELKA The Electronic Corpus of Karamanlidika (ELKA) offers access to a number of manually
digitized Karamandlidika texts available for testing and improving OCR methods.
e Karamaldidika texts
MD-Sim MD trajectories of oncogenic proteins with mutations relevant to the SEEM area:

¢ MD simulation Trajectory for the wild-type PI3Ka protein solvated in water (5 replicas

of 100 ns each and 2 replicas of 800 ns each)

¢ MD simulation Trajectory for the oncogenic PI3Ka mutant H1047R protein solvated in

water (5 replicas of 100 ns each)

¢ MD simulation Trajectory for the oncogenic PI3Ka mutant E545K protein solvated in

water (4 replicas of 800 ns each)

¢ MD simulation Trajectory for the wild-type RXRa protein (1 simulation of 800 ns each)

e MD simulation Trajectory for the oncogenic RXRa mutant S427F RXRa (2 replicas of

800 ns each)

Table 3 - Regional community datasets available through the VRE platform

‘\

# VI-SEEM Repository Home

VI-SEEM Repository

Kyriakos says hello. DSpace is a digital service that collects, preserves, and distributes digital material. Repositories are important tocls

for preserving an organization's legacy; they facilitate digital preservation and scholarly communication,

Communities in DSpace

Select a community to browse its collections.

VI-SEEM Climate Sciences

The VI-SEEM Climate Sciences Comr

Digital Cultural Heritage

VI-SEEM

SEEM tal Cultural He ommunity

VI-SEEM Life Sciences

The VI-SEEM Life Sciences Community

VI-SEEM Project Commu

-SEEM F t G ty

inity

Figure 14: The home page of the VI-SEEM repository
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5.3 Access through the VRE platform

5.3.1 Accessing datasets

The main page of the “regional community datasets” service is depicted in Figure 15.
The service initially provides some general information for the types of data available
through VI-SEEM and the users categories the datasets are targeting. For data producers
interested in making their dataset available to the VI-SEEM communities a direct link to
the guidelines for uploading datasets is provided. Finally, links to the available datasets
for the three scientific communities are provided.

W Vi-SEEM
==xVirtual Research Environment Portal

Home  Scienfific Application Emvironment Workflow, Pipeling, Software Tools  EESWRERE L H Ec-Eo ol Application-Leve] Services

Regional Community Datasets

This service provides datasets of regional importanes for the scientific commumnities ofinerest
‘Such data can be:

1. Scientific data including experimental, cbsenational, computational or curated dat, indeding the methodology to acguire fhem Le. fhe sofware,
workfiows and decumentation fo sccess the data and related published resulis.

2. Publicati Inchuds iewsed journal and conference proceedings, as well as any additional documentation that is necessary io undersiand the
mmﬂNMMnm

2. Simplified data formats for immedizie re-use such aswisualzaiion for and owirsach plp aswell 35 theory interpretations and educatonal
analyses

Lisers of the categones of dats desonibed above, are classhied a5 follows, according fo their intended use ofthe data:

1. ¥I-5EEM collaborators, members of fhe relevant SC thatreguire acoess fo the dats for analys: ch and prods of new scientific results. Such

wsers would requirs aceess and would benefitfrom all three Levels deseribed above [Levels albi)

2. Worldwide seientific communities that reguirs such data for further analysis indluding gualiative and guanfiatve, comparison with other dats s=ts and
in general any acihwities related 1o their research and the production of new ssientiic results. Such users would require access and would benefit from all
mmwmmm '

2. The public-at-large, ch dinaiors, educators and siudents. Such vsers would benefit from publications and simplified data formats and
mammmmmm

Climate Scientific Community Digital Culturzl Heritage Scientific Community Life Sciences Scientific Community

Figure 15 - Regional community datasets service main page
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For each scientific community the available datasets are listed in a different page in the
VRE platform. Figure 16 shows an example of the page using the climate scientific
community. The page first explains the types of datasets available from the scientific
community and also the structure of the metadata accompanying each dataset. For each
of the dataset types a list of the available datasets is given.

W Vi-SEEM
vi.seemVirtual Research Environment Portal

Home Scientific Applicafion Environment  Warlflow, Pipeline, Software Tools Regional Community Datasets  EEIIGEGIR RS REETT =4

Climate Scientific Community Datasets

The climate modeling and weather forecasting rifies wse mainky o types of dsta: simulafion and observationsl dsta. Both kinds of data signifieanty
varyin emms of wolume. frms of aocess and data management, and should be accompanied by suficent metadata hat will help utiizs.

Simulation data
Observational Datz

Metzdats

Available Simulation data
1. Cyprus Department of Meteorology - Current Weather Predictions DSM Valees
2. Cyprus Depariment of Meteorology - Current Weather Predictions PointWalues
3. Cyprus Depariment of Meteorclogy - Current Atmospheric Predictions {RADB)

4 TWRagCM_r11221 Resulis

Figure 16 - Climate scientific community datasets main page.
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Continuing the example for the climate scientific community Figure 17 shows the
description for the climate simulation data; figure also depicts how available datasets are
shown to the user. A direct link to the list of available datasets is given to the user
through the yellow button. For each available dataset a small description is given to aid
the user understand whether the dataset is of use to him. Additionally, metadata
regarding the openness, preservation, pre-processing and responsible scientists are
given for the dataset.

Climate Scientific Community Datasets

The climate modeling and weather forecasfing communifies use mainly two types of data: simulafion and observational data. Both kinds of data significanty
vary in i2rms ofwolume, t2rms of access and dats management, and should be accompanied by suficient metadata thatwill help ufilize.

Simulation data

Simulation data

It is not practical to transker all the output climate simulafions produce. In HPC applications, for instance, the users siore the full cutput dats only
tempeorarily and post process the data remodely with only the final results being fransiemed and siored by the wser. While not all medel cutput dats can
b= kept permanendly, it is very important io keep allmetadata of the simulafion fo enable reproduciion ofthe simulasion if nesded. For this, allinput
parameiers, code eic. nesds o be siored and made accessible. The user communities will be supporisd by providing siorage so thatmore model
output could be stored and used by more than one community. This will prevent expensive re-runs and also give aooess o a much larger range of
prediciion. Simulafion results can be befier compared and the use of codes improved. Another use of simulafion data is boundary condiions. For
example, fhe output of global weather forecasisis used io set the boundary condiions of high-resclufion regional modets for dy fing. This kind
of simulation resulis is ofien keptin lange internationally managed data reposionies and can be dowmloaded by the wsers.

Metzdata

Available Simulation data

1. Cyprus Department of Meteorology - Current Weather Predictions D5M Values

Metzonological Forecast prognostic senviee of the Cyprus Depariment of Metsorology {DoM). The service was
stitvte. The datssets are svsilsble in TAT format a e 3 weather forecast horizon of fve days.
siems that until recently was

Geographical area covered: Cyprus
Contact: Filippos Tymios

2. Cyprus Department of Meteorology - Current Weather Predictions Point Values

3. Cyprus Department of Meteorology - Current Atmospheric Predictions (RACE)

Figure 17 - Climate scientific community dataset page showing a description of
the simulation data for climate research
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5.3.2 Making datasets available to the VRE platform

A specific “how to contribute” page is available to the interested data producer to ease
the process of making datasets available to the VI-SEEM communities. The page lists in
an easy to follow manner the needed steps and information the data producer need to
follow and provide in order for the dataset to be made available (Figure 18). The
complete qguidelines are available at https://vre.vi-seem.eu/index.php/regional-
community-datasets/how-to-contribute. Specific instruction on how to use the different
services to upload datasets given. For example, Figure 19 shows the detailed guidelines
for adding a dataset in the VI-SEEM repository service. The guidelines are available
at https://vre.vi-seem.eu/index.php/regional-community-datasets/how-to-
contribute?id=96

W Vi-SEEM
viseemVirtual Research Environment Portal

Home Scientific Application Environment

How to contribute your dataset

elevant information {training m

Figure 18 - Guidelines for listing datasets through the VRE platform
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W VIi-SEEM
vi.ssemVirtual Research Environment Portal

Home Scientific Applicetion Emvironment ‘Workflow, Pipeline, Software Tools Regional Community Datasets Application-Level Services

How to contribute to the Vi-seem repository

The VI-SEEM Data repository can be sccessed via: hitps://repo.vi-seem.eu

Potential contributors. to the WVI-SEEM repo need to have a WI-SEEM user account which can be obtained using the VI-SEEM Login service. Fist time VI-SEEM
users can use the “Shibboleth Authentication™ option from the Login page of the \VI-SEEM repository and they will be re directed to the '/I-SEEM Login service in order
to creste their sccount.

After suscessful login to the VI-SEEM repository service, the user has the right to submit a data set that then needs to undergo the approval of the cormesponding
Scientific Community [SC) leader who is assigned the role of the data curator.

A new submission can be started by following the My Account <= Submission -= Start & new submission link.

The user then has to select the appropriste collection for his contribution. If there is not such a collection then he can use the “Misg™ collection of his community (Life
Sciences, Digital Cultural Hertage, Climate Community). Then he can request from the SC leader to creste a new collection and add the dsta there if neaded.

Then the contributor has to add all the relevant metadata for the dataset he wants to uplosd. Such metadsta contain among others information such as:
* Authors details
= Title of the dataset
= Date of issue
* Relevant identifiers
= Langusge if relevant
= heywords
*  Abstract
= Sponsor
= Deccription
= Appropriste Licence

Then the uzer has to add the file or the files that contsin the dstazet she wishes to upload.

Upon submission of the details the relevant SC leader will be notified to perform the data curation task. i.e. check the meta data validity and especially the abstract and
description of the data. The dats curstor can contact the contributor in order to ask for clarfications and ensure the qualty of the data.

When the 5C leader verfies all the details she approves the detaset and then this iz visible in the VI-SEEM repository web interface.

More informistion &s training material can be found at: https:/irepo.vi-seerm. euw'handle’ 123455788021

Figure 19 — Step-by-step guidelines for adding a dataset in the VI-SEEM
repository
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6 VI-SEEM application-level services

6.1 Scope and service description

This category contains web-based or visualization services providing easy access to
underlying workflows, applications, and resources. Currently there are three available
application-level services, one for each scientific community. These are standalone
services that are provided the necessary hosting and storage infrastructure for their
operation through the VI-SEEM generic services. The service allow for uploading and
pre-processing datasets that are then made available to the scientific communities.

The listing of the application-level services is available at https://vre.vi-
seem.eu/index.php/application-level-services-for-the-regional-communities

6.2 Service integration

Currently 3 application-level services are available through the VRE platform. These are:

1 Live Access Server (LAS), from the climate scientific community. LAS is a highly
configurable server designed to provide flexible access to geo-referenced scientific
data. It can present distributed data sets as a unified virtual data base through the
use of DODS networking. Ferret is the default visualization application used by LAS,
though other applications (Matlab, IDL, GrADS etc) can also be used. LAS enables
web user to:

e visualize data with on-the-fly graphics

e request custom subsets of variables in a choice of file formats

e access background reference material about the data (metadata)
e compare (difference) variables from distributed locations

The main page of VI-SEEM LAS service is illustrated in Figure 20.

2 Clowder, from the digital cultural heritage scientific community. Clowder is a
research data management system designed to support any data format and
multiple research domains. It contains three major extension points: pre-processing,
processing and previewing. When new data is added to the system, pre-processing
is off-loaded to extraction services for extracting appropriate data and metadata.
The extraction services attempt to extract information and run pre-processing steps
based on the type of the data, for example to create previews. This raw metadata is
presented to the user in the Clowder web interface. Users can upload, download,
search, visualize and get various information about these data. Data in the case of
VI-SEEM and more specifically in the field of digital cultural heritage can be of very
diverse types and formats. More specifically users can upload massively or individual
files of:

o 3D Models: extractors clean up and prepare for visualization on platform itself.

e Scanned books and their metadata: OCR algorithms will be used to extract the
text in the documents so that users can find books using both metadata
information and the book’s contents.
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¢ Image, text and sound files and their metadata, organised in collections.
e Advanced documentation data, such as Reflectance Transformation Imaging, and
analysis of material properties of structures, works of art and artefacts.

The main page of VI-SEEM Clowder service is illustrated in Figure 21.

3 ChemBioServer from the life sciences scientific community. ChemBioServer is a web-
application for effectively mining and filtering chemical compounds used in drug
discovery. ChemBioServer allows for pre-processing of compounds prior to an in
silico screen, as well as for post-processing of top-ranked molecules resulting from a
docking exercise with the aim to increase the efficiency and the quality of compound
selection that will pass to the experimental test phase. It provides researchers with
the ability to:

e browse and visualize compounds along with their properties

o filter chemical compounds for variety of properties such as steric clashes and
toxicity

e apply perfect match substructure search

e cluster compounds according to their physicochemical properties providing
representative compounds for each cluster

e build custom compound mining pipelines

e quantify through property graphs the top-ranking compounds in drug discovery
procedures.

The main page of VI-SEEM ChemBioServer service is illustrated in Figure 22.

" Vi-SEEM — Live Access Server e
Data Set |[upuate prot| j Print...| Link..| | Animate] Comelation Viewer| Google Earh|[Stow Values| Export to Deskiop Application| Save s.|
One Plet ¥ |A|mumicns DATASET: APHRODITE project_V9.02_daily precipitation analysis_East Mediterranean_Middle East @ X
Plat Optiens. VARIABLE: daily precipitation analysis interpolated into 0.25deg grids [mm/day] (mm/day)

TIME : 01-JAN-19561 00:00
3  RIC G s’?; OPeNDAP URL: http://las.vi-seem.eu/thredds/dodsC/las/id-e3e0f597e1/data_lasdata_newdata_L ASdata_aphro_aphro0250_1961_2004.nc.jnl

LAS 8./Ferret 7 NOAA/PMEL
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Figure 20 - VI-SEEM Life Access Server service for climate scientific community
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Y_ Clowder Spaces Datasets Collections Search~ o~ Signup *)Login

Resources

Welcome to Clowder

Welcome to Clowder, a scalable data repository where you can share, Praject Spaces (6]
organize and analyze data. " e
Datasets o
Files @
Users o

Figure 21 - VI-SEEM Clowder service for DCH scientific community
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Figure 22 - VI-SEEM ChemBioServer service for life sciences community
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6.3 Access through the VRE platform

6.3.1 Accessing available services

The main page of the “application-level services” category, as depicted in Figure 23,
provides a short introduction on the services and easy one-click access to the available
services. The page also provides a link to specific information for making new
application-level services available through the VRE platform. Following the links and
through the menu, the user can get more information and access to the available
application-level services. The available services in each community are listed along a
short description. Direct access is provided to the service. Each service is also registered
in the VI-SEEM service catalogue [18] offering more information about the service
current status, including version and support information. Figure 24, Figure 25 and
Figure 26 show the information provided to the VI-SEEM platform user for the available
application-level services in each scientific community.

W Vi-SEEM
vseemVirtual Research Environment Portal

Home Scientific Application Environment  Workfiow, Pipeline, Softvare Tools Regicnal Community Dztasets A0 SRS RS T

Application-Level Services for the regional communities

In the Appheation-Level Senvices for the regionat community you can find a range of Web-based or visualizafion sensces prowding easy acoess fo underlying
wiorkiiows, apphications, and resources. Below you can find the available senices for each of the WVISEEM supponsd Soientfic Communites. The avadable
SEniee 312 updated confinuowsly a5 the VI-SEEM iniegration phase prograss.

Climate Scientific Community Digital Cultural Hertage Scientific Community Life Sciences Scientific Community

Figure 23 - VRE platform main page for application-level services
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W Vi-SEEM
viseemVirtual Research Environment Portal

Home Scientific Application Environment  Workflow, Pipeling, Software Tools Regional Community Datasets RN G BRATA RS 2

Climate

The following services are available to the community:

1.The Live Acoess Server [LAS)

The Live Access Server {LAS) is a highly configurable server designed to provide flexible access to geo-referenced scientific data. tean presentdistributed
dats sets &5 3 wnified virual dats base through the wse of DODS networking. Ferretis the default visualization application wsed by LAS, though other
applications {Matlab, IDL, GrADS =ic) can also be used. LAS enables the web user io:

visualize dats with on-the-fiy graphics

request custom subssets of variables in a choies of file formats

scoess background reference matenial about the dats (metadats)

compare {difference) variables from distributed locations

Figure 24 - Available climate application-level services
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W Vi-SEEM
vieseemVirtual Research Environment Portal

Home Scientific Application Environment  Workflow: Pipeline, Software Tools Repgional Community Datasets  EERIE=TGTERSEI R, T2

Digital Cultural Heritage

The following services are available to the community:

1. Clowder Research dats management Sysiem

Clowrder is a research dats management sysiem designed to support any dats format and multiple research domains. It contzins three major exiension points:

pre-p ing, pi ing and previewing. When newdata is sdded 1o the sysiem, pre-processing is oftloaded 1o extraction senvices for exiracting
appropriate data and metadata. The extraction services atiempt to extract information and run pre-processing sieps bassd on the type of the data, for example
o create previews. This raw metadats is d o the wser in the Clowder web interfzes. Users can upload, download, search, visualize and getvarious

information about these data. Data in the case of VI-SEEM and more spegifically in the fizld of Digital Culiural Heritage can be of very diverse types and formats.
Wore speciically users can upload massiely or individual files of

« 30 Meodels: whers extracions clean up and prepare for visualization on the platiorm itself.

= Scanned books and their metadata: OCR algorithms will b2 wsed o extract the =3t in the documents 5o that wsers can find books wsing both metadata
information and the book's contents.

= Image, i=xtand sound files and their metadats, organised in collections.

= Advanced documentation dats, such as Refiectance Transformation Imaging, and analysis of material properties of structures, works of art and anefacts.

Figure 25 - Available DCH application-level services
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W Vi-SEEM
vieeemVirtual Research Environment Portal

Home Scienfific Application Environment  Workfiow Pipeline, Software Tools Regional Community Datasets GRSl RRTRE T2

Life Sciences

The following services are available to the community:

1. ChemBioServer

‘ChemBioServer is 3 web-application for eflectively mining and filiering chemical compounds used in drug discovery ChemBioSemer allows for pre-processing
of compounds prior 1o an in silico sereen, a5 well as for post-processing of top-ranked molecules resuliing from a docking exercise with the aim to increass the
efficizncy and the guality of compound selection that will pass to the experiments] 25t phase. It provides researchers with the ability to:

=  browse and visualize compounds along with their propertiss

= filier chemical compounds for 2 variety of properties such a5 steric clashes and fosicity

= apply perfect maich substructure search

= clusier compounds according o their physicochemical properties providing representative compounds for each custsr

= busild custom compound mining pipelines

= quantify throwgh property graphs the top-ranking compounds in drug discovery procedures.

Figure 26 - Available life sciences application-level services
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6.3.2 Contributing new application-level services

A specific “how to contribute” page is available to the interested application-level service
owner to ease the process of listing a service to the VI-SEEM communities. The page
lists in an easy to follow manner the needed steps and information the service owner
needs to follow and provide in order for the application-level service to be made
available (Figure 27). The detailed guidelines can be found at https://vre.vi-
seem.eu/index.php/application-level-services-for-the-regional-communities/how-to-
contribute

W Vi-SEEM
vi.seemVirtual Research Environment Portal

Home Scientific Application Emvironment  Workflow Pipeline, Sofware Tools Regional Community Datesets  EST et SRS RS2

How to contribute: Application-Level Services

Application-level services, such a5 Clowder and the Live Access Serer, an rowgh the WRE porial. The responsible scientistdeveloper mustensurs
thateach s=rice isintegra = VRE portal and « scription of these applications, along wi contact detgils of the
responsible scizntistio suppo operation of these applications, and lin and training will be pros ""H portal. The

QOCUMENEDoN on oW i 20055 and use e applcatons must b upkhadsd
o the training portal.

1. Application scientific explanation

2. Howrto wse guides
=ntthe abowe information {including links to training material and documentation) o support@vi-seem.eu for the Senvice io be lisied in the WVRE Poriz

n
4]

Figure 27 - Guidelines for listing an application-level service to the VRE
platform
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7 Update of existing and integration of new
services

As the VI-SEEM project and the integration phases progress, new services are expected
to be made available and the existing services will be significantly updated including new
software tools, workflows, codes and datasets. In this section, we describe the current
time plan for integration of new services and upgrade of existing ones. The time plan
was derived after communication with the application developers currently in the 15t and
2" integration phases and also discussions with additional application developers from
the community. Further datasets, software codes and workflows are expected from the
use cases participating in the forthcoming integration phases as those are described and
planned in D5.1 [5].

7.1 Update of scientific application environment service

As part of the work performed in WP3 the unified e-Infrastructure is constantly updated
with tools and software needed by the application in the running integration phases. This
effort will continue and the plan is for all available infrastructures to install and support
all needed software modules and optimized libraries. Additionally, use cases in the
integration phases are expected to provide the ready to use virtual machine images
listed in Table 4.

Application VMs

Acronym

VINE A Virtual Machine for running the Regional Climate Model Evaluation System
(RCMES)

ClimStudyArmenia | Virtual machine including all software needed for running Accurate Prediction and
Investigation of Weather and Climate in Armenia and South Caucasus

Manuscript A virtual machine image that includes the Manuscript system for annotation of
historical manuscript and a prototype of Interactive Page Segmentation

T

[®]

[a)

DICOMNetwork A Virtual machine including all components of the DICOMNetwork

(%]

©

% PSOMI A Virtual Machine include workflows for simulations of protein interactions using
'g Gromacs and Namd.

L

|

Table 4 - List of VM images expected to be available through integration phases
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7.2 Update of workflows and software tools service

The use cases currently and the 1%t and 2" integration phases of the project are
expected to provide the workflows and software tools listed in Table 5.

Application Codes Workflows
Acronym
ClimStudy Software as a Service using persistent
AM identifiers (PID)
HIRECLIM CCLM (Climate version of high resolution, | Visualisation and processing procedures
S limited-area model CLM) and associated | written in GRADS and IDL
scripts and procedures.
VINE ¢ WRF-Chem (end of 2016) Data processing and visualisation tools
e RegCM4 (May 2017) of output data from: RegCM4 (June
o WRF-Climate (Oct 2017) 2017); WRF-Climate (Nov 2017)
. e RCMES: Regional Climate Model Evaluation
g System (March 2018)
O | WRF- « WRF-Chem model, version 3.7.1 N/A
CHEM e NCL scripts for post-processing WRF-Chem
model output
DREAMCLI e DREAM model code (open for the VI-SEEM | An on-line environment for data access
MATE community) providing plotting utilities for model
output variables.
ACIQLife e Scripts used in ACIQLife (end of 2016) Workflows and Software tools used:
Climlib; 10API
Manuscript | e Software for annotation of historical
manuscript
o e A backbone library
8 e Interactive Page Segmentation software
MD-Sim e Automated Force Matching Method (AFMM)
for small molecule parameterization
PSOMI Workflow for analysis of interaction
between the amino acid residues of the
active sites of the membrane protein(s)
Workflow for energy analysis of the
@ interaction, length of newly formed
g interaction bonds and their strength
-% Workflow for the synthesis of the test
n .
o molecule in the laboratory
5 Workflow for analysis of molecular dyn.

Table 5 - Scientific workflows and codes expected from the use cases
participating in the 15t and 2" integration phases
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7.3 Update of the regional community dataset service

The use cases currently and the 1%t and 2" integration phases of the project are
expected to provide the datasets listed in Table 6.

Application Datasets

Acronym

ClimStudyArmenia WRF model Outputs and Inputs

HIRECLIMS Data needed for CCLM model run
VINE RegCM4 long range prediction (1959-2100) output. RCMES results, (Nov 2017)
WRF-CHEM . Gridded datasets of meteorological variables for Europe & North Africa (2N

— 60N, 20W — 62E), for the 1989-2009 period (end of 2016)
. Gridded datasets of the ECMWF ERA-Interim surface and upper-air

% reanalyses, for the period 1989-2009. (end of 2016)
= e (3) Gridded datasets of dust aerosols concentrations for Europe and North
(@) Africa (2N — 60N, 20W — 62E), for the 1989-2009 period.

DREAMCLIMATE e Datasets from test runs, describing transport of Saharan dust in GRIB1

format, containing 3D maps of dust concentration in 8 size bins, dust load,
aerosol optical thickness are available.
. Longer period (several years) datasets with 3h temporal resolution

ACIQLife NCEP Global Analysis and UBA data. Until end of 2016
Manuscript A dataset for writer identification and word spotting (end of 2016)
T
O
(a]
PSOMI . (2R, 3R, 4R, 5S) -5-hydroxy-5 - ((S) -methylene-2-oxo-1,3-dioxolan-4-yl)

pentan-1,1,3,4-tetraacetate Data format: PDB, GRO

Table 6 - Regional community datasets expected from the use cases
participating in the 1t and 2" integration phases

7.4 New application-level services

During the first year of the project, the following application-level services have been
identified from the scientific communities and are expected to be deployed and made
available to the VI-SEEM community in the forthcoming year.

e ARCHES: an open-source, geospatially-enabled software platform for -cultural
heritage inventory and management, developed jointly by the Getty Conservation
Institute and World Monuments Fund. The system is freely available for organizations
worldwide to download, install, and configure in accordance with their individual
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needs and without restrictions. Arches is not one single repository; however, an
organization could set it up as its own central repository if desired.

Arches has been purpose-built for the international cultural heritage field, and the
off-the-shelf or default version is configured to inventory and document all types of
immovable heritage, including buildings, cultural landscapes, heritage ensembles or
districts, and archaeological sites.

o Arches helps organizations achieve a number of objectives that promote the
understanding, appreciation, and management of heritage places. These
include:
identification and inventory
research and analysis
monitoring and risk mapping
determining needs and priorities for investigation, research, conservation and
management
planning for investigation, conservation, and management activities

0 raising awareness and promoting understanding among the public, as well as
governmental authorities and decision makers

e CH-CBIR: Content-Based Image Retrieval and Classification in Cultural Heritage

Applications. Development of discriminative and compact image representations for

Cultural Heritage applications. Effective and efficient algorithms for image retrieval

and classification in large collections.
¢ DICOMNetwork: an application for distributing medical image sets. It is expected that

"DICOM Network" will help doctors and medical personnel with processing and

comparing investigation results. As a result, research community will have access to

a large number of investigation archive databases that will offer for making decisions

based on experience database. The system structure comprises the following data

servers and modules:

o Data from equipment are collecting at the “DICOM Server’” modules that can
be installed in the same location with the used medical equipment or can be
distributed through other institutions and even countries.

o All the investigations (DICOM Images) are archiving on DICOM Servers, but
the information about investigation is stored in DICOM Portal (like
www.dicom.md) database. Many DICOM Services can be connected to one
DICOM Portal.

o DICOM Portal stores all data like user’s info, access info, system settings,
DICOM Server settings and some other, but not DICOM images it salves. Each
Institution can deploy DICOM Portal internally on own server.

o DICOM DATA Interface collects information about users and investigations
from all DICOM Portals and provides functionality for data exchange and
unification.

This architectural approach provides a flexible information exchange that can be

adjusted by requirements of individual customer or specific institution.

O O O O

o

VI-SEEM-WP5-CY-005-D5.4-d-2016-11-30.docx © VI-SEEM consortium



D5.4 — Report on integrated services and the VRE platform Page 55 of 55

8 Conclusions

The deliverable is the main output of T5.3 “Development of the VRE platform” and T5.4
“Overall integration of services” and describes the design behind the VRE platform and
how this reflects the integration of the generic and domain specific VI-SEEM services.
The deliverable describes the different sections of the VRE platform, illustrating how each
section manages to integrate the VI-SEEM offered services. Details on how the user can
easily get information and use the VI-SEEM provided services are given, together with
the current services integration status. Detailed instructions on how the user can
integrate hers/his own applications and services to the VI-SEEM Virtual Research
Environment are given in each section.

The deliverable and the VRE platform in general will act as a guideline for the further
integration of applications and services. This will allow application developers
participating in the VI-SEEM integration phases to make their tools, datasets and
services available to the scientific communities.
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