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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 relevant case studies:
— Invasive species
— Evolution of wetlands
— Evaluating the ecological quality of habitats
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=1 LifeWatch in the 2016 ESFRI Roadmap

ESFRI ROADMAP 2016

PART 1 PART 2 PART 3 ANNEXES

BACK

http://www.esfri.eu/esfri_roadmap2016/roadmap-2016.php
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ENVIROMNMEMNT

< An e-Infrastructure o support LifeWatch

research for the protection,
management and sustainable
use of biodiversity

e-infrastructure for Biodiversity and Ecosystem Research

TYPE: distribuced
COORDIMNATING COUNTRY: ES
PROSPECTIVE MEMBER
COUNTRIES:

BE, EL, ES, IT, WL PT, RO

PARTICIPANTS: Fl. FR. HU, MO, SE,
55K

TIMELIME
= ESFRI Roadmap enory: 2006
® Preparation phase: 2008-2011
® Constbruction phase: 2011-2016
& Operaton starc 2016 Description

ESTIMATED COSTS The e-infrastructure for Biodiversity and Ecosystern Research (LifeWanch) is a

® Capital value: 66 ME
& Dperaton: 10 MEfyear

distributed Rl to advance biodiversity research and to address the big
environmental challengez and support knowledpe-based strategic solutions o
environmental preservation. This mission is achieved by providing access to a

multtude of data sets, services and tools enablimg the construction and operaton
HEADQUARTERS

Statutary Seat ES
Commean fadlities: ES-IT-ML

af Virtual Research Emvironments.

Activity
WEBSITE LifeWawh iz an ednfrastructure of distributed nature, composed by Common
hetpofweanw lifewatchoeu Facilities and other Distributed LifeWatch Centres. Common Facdilides are located in

Spain (Statutory Seat and the ICT e-lnfrastructure Technical Offices). ltaly (Service
Centre) and The Metherlands (Viruwal Laborarories and Innovations Cemtre).

The Statutory Seat and the ICT e-Infrastructure Tedhnical Offices will jointhy assist to
the coordination and management of the day-to-day instituconal relabonships,
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 intermmational engtes, induding decision makers and

‘ emnvirommental managers. Also, they will coordinare and manage the ICT

w- & 5 - e-Infrastructure distributed  construction, maintenance  and  deployment
o gl aperations, incduding coordinaton of the design and implementation of e-S5ervices

demanded by the Service Centre, the Virtual Laboratories and Innovations Centre,



i, EGI- LifeWatch Competence Center

o o ” "G ot # | Participant | Role inthe CC
® 2% oSy
L f \A,{lt(‘h ey T . . el ESI 1 [ JRU-NGI-ES | Service Provider
Eur'upean Grid !nfrastructure 2 JRU-LW-ES Service Provider/User
Community
3 | NGI-PT Service Provider
(LIP)
EGI-LifeWatch Competence Centre 4 | NGI-FR Service Provider/User
(CNRS, community
. o l!'."mf." Jor C'amperem‘e_('e.rm'es N INRA)
for inclusion in the EGI-Engage proposal, Call 3, EINFRA-1, Activity 6 5 NGI-IT Service Provider/User
(INFN) community
Mail to: cc-call@mailman.egi.eu 6 VLIZ_' User Commumty
Deadline for submission: 04 July, h 24:00 CEST Belgium
7 | CIBIO, User Community
The proposal prepared in July 2014 included: Portugal
» Asupport task from NGls (ES,PT,IT) 90 PM requested, EGI-
« Two lighthouse projects (24M): Engage funds 59 PM

— Big Datg and Ecological Opservatoneg | LIFE-WATCH related

— Supporting Workflows & Virtual Labs in FedCloud for LifeWatch  nitiatives complement
* A path finding project (12M): in what possible

— Advanced Support to Citizen Science in Biodiversity

EGI LifeWatch 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,

I LifeWatch Belgium at U.Lovaine, LifeWatch NL at UvA...
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EEI EGI-LifeWatch CC Deliverables/Milestones

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 mMo3
M6.5 Joint training program for the sec. period is agreed m15
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e¢5| LifeWatch Competence Center Tasks

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

 The goal of the LifeWatch EGI CC is to capture and

address the requirements of Biodiversity and Ecosystems
research communities.

« To achieve this, the Competence Center will

— deploy cloud and gpgpu based e-Infrastructure
services required to support data management, data
processing and modelling for Ecological Observatories,

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

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

— A LW 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
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Exploiting FedCloud

* Architecture followed in the pilot project

4/13/2016
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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

4/13




ec 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
« Working to define “service levels”

— FitSM B
— SLA
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=1 Exploiting FedCloud
EGI-Engage
* Openstack view in LW pilot = o
in Seville Bontod 2o s

ccccccc

e Other FedCloud resources o 8 b 9 ah p
— IFCA, CESGA, BIFI | (P <
— LIP : o smww g

IISAS Select a period of time to query its usage;

From: | 20160401 To:| 2meps13

Active Instances: 3 Active RAM: 175 This Period’s VCPUiours: 1117 74 This
IN F N Usage

* Applications in production F———
deployed on FedCloud
resources:

— VLIZ/Marine VRE

— GBIF Spain
 OpenProject (development)

— 7 Working groups

— >30 Registered Developers
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ési 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 (pipeline) in the FedCloud
— Python based workflows

e 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

4/13/2016 J. Marco, Progress with the EGI-LifeWatch Competence Center, WP6




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)

4/13/2016 J. Marco, Progress with the EGI-LifeWatch Competence Center, WP6




Data collection :

- oceanmonitoring
- sample processing

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

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

4/13/2016
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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.
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R tools / frameworks
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» plotwme, yy, type="n", xlab="Time", ylat="Distance”}
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» tinle("Bistance Between Brownian Motlons™)
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Z JUPYter Testin PowerPS702 Lust checkpeint 027282015 unseved changes)
Fle  Eat  vew et Col  Kemsl  Hap

B+ [ @M [+ + HEC o | =] cermoovar

In [6]: |# Goal: To make a panel of pictures.
pa

r(mfrow=c(3.2)) # 3 rows, 2 columns.
OUT[6]: <LiStVector - Python:0xe43dddeo / R:0x1153b196>
ndarray]

mfrow: <type ‘numpy.ndarray’>
array((1, 1])

In [10]: |# Let me take some pains on the Ist
plot(density(runif(166)), lwd=2); text(x=6, y=6.2, 108 uniforms"
x=s2q(0.81,1,0.01) ;par(col="blue"}
plot(x, sin(x), type="1"); lines(x, cos(x), type=-l", cola"red")

density.defaultix = runif(100))

Densil
0.

=R 109 unirerme

s RO

# Showing you how to place text at will
# default colour to blue

} Jupyter
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cal 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:

4/13/2016 J. Marco, Progress with the EGI-LifeWatch Competence Center, WP6




R, CHALLENGES FOR Y2:
&Sl A REALISTIC FRAMEWORK

* 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?

e In collaboration with other H2020 initiatives

4/13/2016 J. Marco, Progress with the EGI-LifeWatch Competence Center, WP6




T CHALLENGES FOR Y2:
&Sl DEFINITION AND SETUP
OF THE e-INFRASTRUCTURE

* FedCloud framework, what else do we need?
— LifeWatch is entering in production mode in 2016
— Additional support to LW VO?
— Is FitSM a good idea? we need SLA and CRM
— Additional components (Control Platform)

e Access to external data: GBIF, LTER, ESA

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

4/13/2016 J. Marco, Progress with the EGI-LifeWatch Competence Center, WP6
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ec CHALLENGES FOR Y2:
s ENGAGE THE COMMUNITY

* Engage LW regional and national initiatives
— 7 technical working groups

e Support VRE platforms:
— VRE marine LW ( https://marine.lifewatch.eu )
— VRE terrestrial LW

« Target fragmentation of Biodiversity initiatives
— Biodiversa, Natural Parks, LIFE...
— Ecological Quality and “Management” projects

e Citizen Science

4/13/2016 J. Marco, Progress with the EGI-LifeWatch Competence Center, WP6
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g The best data for the best answers
%Eﬁ! (slide courtesy of F.Pando, Royal Botanic Garden Madrid, GBIF)

 Biodiversity data suitable for analysis

from Public
Administrations

From Science

* very formal

* very reliable

» standarized

* highly integrable (%)
* accessible, £ available

* has representativity issues
(emphasis in discovery)

* usually not up-to-date

e . highly representative
2 * * Current

k- * focused on specific
territories

focused on selected of

(slow publication) From species
* very technical (hard to u " + accesible, + available
by non-scientists) citizens ,
hard to integrate
* current
* expanding

* recognised

* several bias
offers a tremendous increase

« reliability under question
* low accesibility, low availability

4/13/2016



@atusfera
Ny
Caffe

Deep learning framework

Observer/SC gets species ID
Instant satisfaction T

Species distribution DB gets ID

DB quality T




~* Caffe GPUs Framework Android Citizen Science

EGl-Engage
Task 4.2: Exploration of pattern recognition tools that could
benefit of EGI resources

MODEL DATASET

TRAINED MODEL

ASEING FOR
A CLASSIFICATION

- CLOUD (GPU NOT NEEDED)
CLOUD GPU

JE) The Institute for Biocomputation and Physics of
Complex Systems (BIFI). Zaragoza. Spain

4/13/2016 J. Marco, Progress with the EGI-LifeWatch Competence Center, WP6
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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!

4/13/2016 J. Marco, Experiences from the EGI-LifeWatch Competence Center




Thank you for your attention.

Questions? e i AR o e

You are cordially LY
invited to follow us in HJ‘— e

www.lifewatch.eu *}_‘_\‘%"’ '

&l i
-4 ' ,

elroto.elpaisi@gmail.com
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This work by Parties of the EGI-Engage Consortium is licensed under a
Creative Commons Attribution 4.0 International License.




