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e The context of the EGI LifeWatch Competence Center

ESFRI LifeWatch in 2016

The project within EGI-Engage WP6
Exploiting FedCloud

Success Stories

« Experience with R tools for Ecological Observatories
* Are we addressing OUR REAL CHALLENGES?
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eci What is LifeWatch?

» LifeWatch is an e-science and technology infrastructure
for biodiversity and ecosystem research to support the
scientific community and other users.

 Itis putting in place the infrastructure and information
systems necessary to provide an analytical platform for the
modeling and simulation of both existing and new data
on biodiversity to enhance the knowledge of biodiversity
functioning and management

« Example of case studies:
— Invasive species
— Evolution of wetlands
— Evaluating the ecological quality of habitats

4/6/2016 J. Marco, Experiences from the EGI-LifeWatch Competence Center, EGI CONFERENCE 2016




LifeWatch in the 2016 ESFRI Roadmap

ESFRI ROADMAP 2016

PART 1 PART 2 PART 3 ANNEXES
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ENVIRONMENT
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An e-Infrastructure to support
research for the protection,
management and sustainable
use of biodiversity

TYPE: distributed
COORDIMNATING COUNTRY: ES
PROSPECTIVE MEMBER
COUNTRIES:

BE, EL, E5, IT, ML PT, RO

PARTICIPANTS: Fl, FR. HU, NO, SE,
51, 5K

TIMELINE
® ESFRI Roadmap entry: 2006
® Preparation phase: 2008-2011

& Construction phase: 201 1-2016
® Operation starc 2016

ESTIMATED COSTS
® Capital value: 66 ME
& Dperation: 10 MEfyear

HEADQUARTERS
Statutory Seat ES
Comman fadlities: ES-IT-ML

WEBSITE
httpofeeanw lifewatch.eu

LifeWatch

e-infrastructure for Biodiversity and Ecosystem Research

Description

The e-infrastructure for Biodiversity and Ecosystern Research (LifeWanch) is a
distributed Rl to advance biodiversity research and to address the big
environmental challenges and support knowledpe-based strategic solutions o
enmvironmental preservation. This mission is achieved by providing access to a
multtude of data sets, services and tools enabling the construction and operation
of Virtual Research Environments.

Activity

LifeWawch is an ednfrastructure of distributed nature, composed by Common
Facilities and other Distributed LifeWatch Centres. Common Fadlides are located in
Spain (Statutory Seat and the ICT e-Infrastructure Technical Offices), ltaly (Service
Centre) and The Metherlands (Virtual Laboratories and Innovations Centre).

The Statutory Seat and the ICT e-Infrastructure Technical Offices will jointly assist o
the coordination and management of the day-to-day institutonal reladonships,
administrative, legal, and financial issues. Those incdude, among others, technology
transfer, procurement and IPR matters, and the formal agreements with all the
external data and e-Services suppliers, and the Service Legal Agreements [3LA) with
local, regional, national and internaticnal enttes, induding decision makers and
emvironmental managers. Also, they will coordinaze and manage the ICT
e-Infrastructure  distributed construction,  maimtenance  and  deployment
operations, induding coordination of the design and implementation of e-Services

demanded by the Service Centre, the Virtual Laboratories and Innovatons Centre,
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European Grid Infrastructure

EGI-LifeWatch Competence Centre

Call for Competence Cenitres
for inclusion in the EGI-Engage proposal, Call 3, EINFRA-1, Activity 6

Mail to: cc-calli@mailman.egi.eu Proposal presented by
Deadline for submission: 04 July, h 24:00 CEST |,B|anquer & J.Marco
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cci Objectives

 Objective 1- Adoption and exploitation of the EGI infrastructure by
the LifeWatch user community, reach users through dissemination of
LifeWatch in EGI and assist them along the path of enrolment, learning
and exploitation.

 Objective 2- Deploy the tools required to support data management,
data processing and modeling for Ecological Observatories in the
framework provided by EGl.eu.

 Objective 3- Integrate, and as necessary develop, on the EGI
FedCloud framework, the services required to support workflows
oriented to the deployment of Virtual Labs for LifeWatch.

* Objective 4- Support to the direct participation of citizens in
LifeWatch contributing observation records, in particular those including
sounds or images uploading and processing.

43/2CLe 7



=i Participants

Participant Participant organisation name Role in the CC
No~ (user community/technology
provider/service provider)

1 (Coordinator) | JRU-NGI-ES Service Provider
2 JRU-LW-ES Service Provider/User Community
3 NGI-PT (LIP) Service Provider
4 NGI-FR (CNRS.INRA) Service Provider/User community
5 NGI-IT (INFN) Service Provider/User community
6 Flanders Marine Institute, VLIZ, User Community

Belgium
7 Research Centre on Biodiversity & | User Community

Genetic Resources. CIBIO. Portugal

LW EGI CC acting as a key technical collaboration forum!

Participation of more LifeWatch partners (not formal partners in EGI-Engage): LifeWatch
Spain JRU, LifeWatch Greece team at HCMR, LifeWatch Italy team at UniSalento,
LifeWatch Belgium at U.Lovaine, LifeWatch NL at UvA...

43/2CLe 8



Task 1: Support to LifeWatch Community
and Exploitation

« LifeWatch is implementing a comprehensive process to support its
developers, operation and end-users

« The LifeWatch support to end-users is handled through a Service Center
being established in Lecce

 The Lifewatch CC in EGI will connect a support team in EGI, operated by
IBERGRID (NGI-ES and NGI-PT) and the core-ICT team in LifeWatch,
with the communities of developers and end-users, in particular for the
integration, operation and monitoring of new applications and services.

» This connection will be established at different levels:

— Full lifecycle support for application projects, including: a register of
projects, documentation, incidents and evolution management.

— General forum for discussion of evolution, new ideas, and to gather feedback,
implemented using communication tools and complemented with workshops.

— Training platform, including hands-on exercises, user guides, webinars and on-
line specific courses

43/2CLe 9
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Description of work

Task 2.1 (UGr as JRU-LW-ES, VLZ as LW-BE, NGI-FR, CIBIO as LW-PT) Handling Data
Streams from Ecological Observatories: Flanders Marine Ship (BE). Mountain Observatory in
Sierra Nevada (ES). Life under natural radiation (ZATU, FR). Lakes and Water Reservoirs
(Sanabria Lake and CdP Water Reservoir, ES)

Task 2.2 (CSIC as JRU-LW-ES) Supporting large software suites for Modelling Ecosystems:
Delft3D (on water quality and eutrophication), Community Land Model on Global Carbon.

Task 2.3 (CSIC as JRU-LW-ES) Towards an integrated framework/toolbox at international level
including a catalogue of applications and final user interfaces based in R and Python.

Deliverables/milestones (brief description and month of delivery)

D2.1 Proposal for a data flow handler to support integration of the information from Ecological
Observatories. Type: Prototype. Due: M6

D2.2 Deployment of basic R tools to process data from Ecological Observatories using HTC/HPC
infrastructure available in EGI. Type: Tools+Report Due: M12

D2.3 Support (installation, definition of images and context, connection to HTC/HPC/Data
resources) to the execution of simulation packages Delft3D and CLM. Type: Report. Due: M12

D3.4 Report on the applications installed and usage record. Type: Report. Due: M24

43/2CLe 10



PSR Task 3:Supporting Workflows & Virtual
eal Labs in FedCloud for LifeWatch

Task 3.1 Integration of Bioinformatic interfaces and frameworks (Galaxy) on EGI FedCloud
* Adaptation of a Galaxy portal to run jobs on EGI FEdCloud

e Link the public part of INRA's numerical taxonomy database (R-Syst)

» Create arepository of configurations for addressing different Biocomputing problems

Task 3.2 An extensible framework for biodiversity pipelines on EGI Federated Cloud.
* Prototype available through the OpenModeller HTC service developed in EUBrazil OpenBio

* Niche Modelling Service is implemented through the COMPSs programming framework and available in the
EGI AppDB.

» COMPSs will be adopted to develop the applications and to optimize their execution, through automatic
parallelization techniques, on the EGI Federated Cloud.

Task 3 .3 Implementation of the Network of Life.

e After an analysis of the framework of different standards, protocols and tools available within GBIF, the
needs of adaptation/expansion to support species relationship data will be defined.

e Storage and organization needs of geo-referenced information on species interactions, extracted from the
primary literature, will be considered.

 The system implemented will be able to build networks of potential interactions, based on the species that
have been reported in a given area. Social network algorithms will be used.

43/2CLe 11
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ask 4: Advanced Support to Citizen
EGI.Engage Science in Biodiversity

Task 4.1 (BIFT as NGI-ES + RJB-CSIC as JRU-LW-ES): Updated analysis of ongoing initiatives
on nature observation and selection of an example of framework to be supported from the DCC.

There are several imfiatives on nature observation that share some of the features we want to use about
mmage/sounds uvploadng and analysis by the cifizens, like for example http:/www inaturalist org/, or
http://www.ebird org/. This task will analyse the framework of some of these imtiatives and the possibility to
mntegrate them with our objectives. This has the double advantage of reducing the development costs and of
using a platform already known by the potential collaborators.

Task 4.2 (BIFI+IFCA as NGI-ES): Exploration of pattern recognition tools that could benefit of
EGI resources.

Thus task will address the technical point of exploring the integration and deployment of pattern recognition
tools on EGI specific resources, mcluding for example servers with GPUs or other relevant hardware for
image/sound recognition.

Generic tools available in the market at different levels (like existing ones to identify grasshoppers, or bee
identification from wing images) will be explored and considered, and an mitial pack will be mntegrated and
deployed. Tools considered will range from highly assisted, including support from experts or other citizen
scientists, like m the inaturalist platform already cited, to fully automated. The results of the analysis will be
taken mnto account to prepare future mitiatives addressing the educational level.

Task 4.3 (BIFI + RIB-CSIC): Citizen engagement: outreach and inreach.

Thus task will deal with attracting and retaining people who would be willing to contribute with their skills,
time and effort to the project. This task will rely for sustamability on the collaboration with existing
associations with long tradition and experience in the field. Using social networking features, collecting
experiences of the collaborators, approaching institutions or mvolving schools will be some of the
mstruments to be used, plus actions for further dissemunation through workshops, press, ete.

The task will culminate both developments and general public engagement showing and evaluating the
outcomes of the citizen science. A public participatory event ortented to bring tools, data and methods to the

different stakeholders, in particular general public and younger students, 1s proposed as a demonstrator of the
n impact of these actions. _
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e¢5| LifeWatch Competence Center

TASK SA2.7 LifeWatch (Lead partner: IFCA, M1 — M30)

43/2CLe

The goal of the LifeWatch EGI CC is to capture and

address the requirements of Biodiversity and Ecosystems
research communities.

To achieve this the CC will
— deploy cloud and GPGPU based e-Infrastructure

services required to support data management, data
processing and modelling for Ecological Observatories,

— explore possibilities to increase the participation of
citizens in data-intensive biodiversity research,

— facilitate the adoption and exploitation of the EGI
Infrastructure by the LifeWatch user community.

13
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EEI LW-CC Deliverables & Milestones
EGl-Engage
Assigned to SA2.7

v' D6.1:Assisted pattern recognition tools integrated with EGI for
citizen science (OTHER, M09)

v D6.6 Data flow handler and basic R tools to integrate and
process data from Ecological Observatories on EGI (DEM, M12)

 D6.18 Report on the installed LifeWatch applications and their
usage record (R, M24)

Related to SA2.1 Training
« M6.1 Joint training program for the first period is agreed M03

M6.5 Joint training program for the sec. period is agreed m15

4/6/2016
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EGl-Engage
. . Partici Role in the CC
The proposal prepared in July included: |* |~ [F%"™
1 | JRU-NGI-ES | Service Provider
e A Support task from NGIs (ES,PT,'T) 2 | JRU-LW-ES | Service Provider/User
. . C it
* Two lighthouse projects (24M): 3 |NGI-PT Service Provider
— Big Data and Ecological Observatories 2 (.\|LC';F2FR Service Provider/User
— Supporting Workflows & Virtual Labs in A R
FedCloud for LifeWatch 5 [ NGI-IT Service Provider/User
. . . (INEN) community
e A path finding project (12M): 6 |VLIZ, User Community
Belgi
— Advanced Support to Citizen Science in 7 c:([:}a(‘]u'cl;fn User Community
Biodiversity Portugal
Spain 32 PM
90 PM requested, EGI-Engage will fund 59 PM Portugal 9 PM
Italy 3 PM,
o . CIBIO 3 PM
LIFE-WATCH related initiatives will complement VLIZ 6 PM
In what possible INRA 6 PM

4/6/2016 15
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coi Exploiting FedCloud

EGl-Engage

* FedCloud adopted in LW CC as the basis (IaaS) for
supporting the different services and applications

« Have we made the RIGHT SELECTION?
 We aim to integrate under an Open Science Cloud
« LifeWatch VO supported on FedCloud resources

e but... the cloud world is not “easy”

— PILOT PROJECT IN SEVILLE HAS SHOWN MANY OF THE
POSSIBILITIES, BUT ALSO THE CHALLENGES!

— We are collaborating directly with FedCloud team, and with Data
Commons team within EGI-ENGAGE

— We profit of the collaboration with INDIGO-DATACLOUD

» With participation of several LW CC partners 2

4/6/2016 J. Marco, Experiences from the EGI-LifeWatch Competence Center, EfIN ][] oIS s 1 o0l o3V 14
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=1 Exploiting FedCloud

 Open Science Framework in the pilot project

Life .é‘;{(:h Open Science Framework SEARC COMMUNITIES PROJECTS DEPOSIT ANALYZE ADMIN
oA

New AAIl services

Home = Pi . " g .
From X.509 certificates to a multiple identity tokens

* Users will access EGI services
with their Home Organisation 'i’
| credentials, which will be
mapped to one persistent EGI
unique identifier
This Different levels of Assurance
* Token Translation Services to
convert users’ credentials:
* Online CA, PUSPs, etc.
* Pilot implementation ready by
QR2 2016

Plan ORCID

Create Data Management Plans for your data and upload the resulting document in the framework: describe the
processes and resources for the entire data life-cycle.

Q Register DMP file

DMP records

Data Management Plan for Cuerda del Pozo 20151105 Data Management Plan for Cuerda del Fozo

[ri2 icenscon sascsencers J] cpeo [l omp ] -oives |

Publish DATA LIFE CYCLE

4/6/




coi Exploiting FedCloud

« Integrating resources in the dedicated pilot project
— New servers (around 1000 cores,
including large RAM, GPU, etc.)
— New storage (1 + 1 PB)
— Dark fiber network connection

] | =
b 1L i .4_7_5!:%71
3, 1
e B =
1
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EEI Success Stories

« Data flow from observatories
— Marine Observatories
— Water Reservoir (contribution to LIFE+ project ROEM+)

Data processing and workflows:

— R and python

— Galaxy (elastic clusters) and TRUFA (genomic) in the FedCloud
— Python based workflows

Support to Citizen Science:
— Support to Natusfera
— Deep NN using GPUs and assisted image recognition (Bari’ demo)
— Outreach events!

« Integration of Preservation framework under Data Commons

* Lessons learnt on Requirements, OpenProject, and Working Groups

4/6/2016 J. Marco, Experiences from the EGI-LifeWatch Competence Center, EGI CONFERENCE 2016




ccl Ecological Observatories and R tools

Two Ecological Observatories provide data into FedCloud via LW-EGI-CC:

— Flanders Marine Institute (VLIZ) has installed a number of biosensors on board
of the Research Vessel Simon Stevin, as part of the Flanders Marine LifeWatch
Observatory, providing a data flow that will reach about 50Tb of data per year,
mainly video and images, collected by the vessel in quasi real time and
requiring a substantial computational power, to incorporate a framework based
in R for the final researcher.

— IFCA and a Spanish SME (Ecohydros SL) have been operating for the last five
years an advanced monitoring platform in a water reservoir to detect
cyano-algae blooms, that is providing acontinuous data flow and requires
also the integration of external data into EGI FedCloud, used by the SME
researchers to contrast the modelling tools. R is used systematically to
provide to the online monitoring with the computation of relevant quantities
like the vertical temperature profile parameters evolution (epilimnion
/hypoliminion parameters among many others)

4/6/2016 J. Marco, Experiences from the EGI-LifeWatch Competence Center, EGI CONFERENCE 2016




Data collection :

- oceanmonitoring
- sample processing

Data Flow in the Case Study of the marine observatory managed by VLIZ center

Ecological Observatories and R tools

Marine Data Stream

Virtual Lab
— - @z
: Data Storage : ﬂ Data access:
: -scripted ETL (- Analysis
: - documentstore \{] - Processing
Virtual Lab
[ —

Data Replication :
- international
- local availability

4/6/2016 J. Marco, Experiences from the EGI-LifeWatch Competence Center, EGI CONFERENCE 2016
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=1 Ecological Observatories and R tools

Data synchronization + Data accessibility

The MongoDB databases in VLIZ and IFCA are accessible from the Rshiny/ Rstudio based virtual lab
running at VLIZ: the LifeWatch data explorer.

Demonstration website accessing server at VLIZ: http://rshiny.lifewatch.be/ZooScan%20data/

N Eggégggé:::£:>l i EE;;::?::::E:>
- MongaDf lllll P
Access to files through o oo ﬁ B o
MongoDB S [ O R i
The virtual labs should also have o | &
access to the individual files I‘%" — v -
generated by the different ‘ (o o) e
biosensor instruments: (] e L e
= toge i : i
- D mata-datadle (0.0 GPS) L& Iogs
D reta-datafle (e.g. GPS) '\ meta-datatie (8§ GFE)
|_°] mets-datsfle (e.g. GPS) » : meta-datafie (2.9 GF5)

Access to data in SQL databases: http://rshiny.lifewatch.be/
Access to data through Geoserver webservices

Using Geoserver clusters could boost the speed of accessing data.
This is ongoing work within the Geoserver working group in LW-EGI CC.

4/6/2016
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=1 Ecological Observatories and R tools
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Config files
Input set up
Output Analysis

2 Replica
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Output Analysis
Output Validation

CdP Water Reservoir Data Flow Schema
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=Y Ecological Observatories and R tools

EGl-Engage
» A detailed analysis of the possibilities to implement

and deploy services oriented to support the use of R
Is presented in EGI-Engage D6.6

— starting from the previous experience in the Grid
framework (processing data from the LTER Observatory of
Sierra Nevada in Spain)

— describing the implementation in HPC systems, in clusters
in other LifeWatch centers (HCMR, VLIZ, IFCA)

— also starting the discussion on how to compare the
performance in order to improve it combining the
experience and different approaches of the different teams
in the LW-EGI-CC.

4/6/2016 J. Marco, Experiences from the EGI-LifeWatch Competence Center, EGI CONFERENCE 2016
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5| R tools / frameworks
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e¢5| Implementations within LifeWatch

e LW-Be
http.//rshiny.lifewatch.be/ and http.//rstudio.lifewatch.be/

e LW-Gr (@HCMR)
https.//rvlab.portal lifewatchgreece.eu/

« Draft proposal for
implementation as service:

4/6/2016 J. Marco, Experiences from the EGI-Life
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e¢5| Implementations within LifeWatch

e LW-Be
http.//rshiny.lifewatch.be/ and http.//rstudio.lifewatch.be/

e LW-Gr (@HCMR)
https.//rvlab.portal lifewatchgreece.eu/

Dependencies

« Draft proposal for
implementation as service:
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esi CHALLENGE 1: A REALISTIC FRAMEWORK
“éH&'se Erom EGI CONF 2015 !!!

We need Real Requirements from Real Applications
— Covering both basic research and management

— Different scope (Marine, Fluvial, Terrestrial...)

— Cross-disciplinary, cross-scales

— Need a catalog of Open Source solutions

— Benefiting from LW e-Infrastructure

Human in the middle?
— Sustainable?

User friendly

— Starting from Authentication... to Visualization

Workflows?
— easy or sophisticated?

4/6/2016 Insert footer here




P, CHALLENGE 2: DEFINITION AND SETUP OF

PEI )
'From EGI CONF 2015 111 THE e-INFRASTRUCTURE

e FedCloud framework, what do we need?
— LW will go in production mode in 2016
— Who will support LW VO?

— Is FitSM a good idea? we need SLA and CRM
— Additional components (Control Platform)

e Access to external data: GBIF, LTER, ESA, etc.

e Support to Open Data
— The Complete Data Life Cycle
— Preservation issues

4/6/2016 Insert footer here
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Ee CHALLENGE 3: ENGAGE THE COMMUNITY
EGl-Engage
“ From EGI CONF 2015 !!!

» LW regional and national initiatives
* VRE platforms: VRE marine LW,...

* Fragmentation of Biodiversity initiatives
— Biodiversa, Natural Parks, LIFE...
— Ecological Quality and “Management” projects

e Citizen Science

4/6/2016 Insert footer here
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eci Concluding remarks
EGl-Engage
e EGI LW Competence Center has been instrumental for us to progress !

 We have adopted the FedCloud basis, and are exploring the components
(Paas, Saas levels), in collaboration with other projects (like INDIGO)

* Alot of effort put!
-Many thanks to all people and teams!!!

e We start to have an idea of how this framework can be sustained, what
tools do we need and what do we miss (in particular more resources)

« Because the challenge in front of us is very large

« A final reflection towards our integration into Open Science (Cloud) ,
motivated by “Creating a Learning Society: A new approach to Growth”
(Stiglitz&Greenwald): WE CAN HAVE A LARGE (SOCIETAL) IMPACT IF

— We are able to reach an adequate scale

— We realize that our experience should be exploited to provide
learning support!

4/6/2016 J. Marco, Experiences from the EGI-LifeWatch Competence Center, EGI CONFERENCE 2016




Thank you for your attention.

Questions?

You are cordia
invited to the
meeting at 15

www.egi.eu
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This work by Parties of the EGI-Engage Consortium is licensed under a
Creative Commons Attribution 4.0 International License.




