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EGI Services for LifeWatch

EGI towards Horizon 2020 Workshop
Session: User requirements for data services

Input from J.M. Gonzéalez Aranda, W.Los, A.J.Saenz,
presented by Jesus Marco ( )
Instituto de Fisica de Cantabria (IFCA)

CSIC, NATIONAL RESEARCH COUNCIL
SANTANDER, SPAIN
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What 1s LifeWatch???

LifeWatch is an ESFRI e ® S
initiative in biodiversi LifeWatch i

I n I tl at I Ve I n b I O d I Ve rS I ty an d \A‘ E-Science European Infrastructure for Biodiversity and Ecosystem Research
ecosystem research e e |

Governance & Management >> enel egrated acc ava al BiodivERsA ERA-Net and FACCE-JPI
] " y S joint-call
i OF  *promoting synergies and reducing trade-
UL provide o hetween food supply, [...]
enter

Participating Countries
LifeWatch in the Media

LifeWatch Service Centre

An exploratory research environment s
that allows scientists to find data,

combine resources, compose
workflows, run analyses, develop L L e —
models and visualize predictions. — ==

(read more) » LifeWatch Intreduction

- Recomment dations from
tetvatch. Underspinning the EU Biodiverstity
Strategy Conference

Full recommendations from conference on
science underpinning the [...]

‘Workshop "Towards a Roadmap for
Biodiversity”

iBiosphere and ijlife, the Biodiversity 3
Informatics Horizons 2013 Conference to Most presentations given at the workshop

< be held in Rome 3-6th September 2013, The "Towards a Roadmap for B[...]

LifeWatch - e-science and techn:

LIFEWATCH SERVICE CENTER INAUGURATED

On 22nd June 2012, the

User-friendly services to combined
data, using established standards and
unique identifiers are developed that
can be further combined into work
flows for different types of questions. http://lifewatch.eu/

LifeWatch Service Centre was
inaugurated at it home base in
Lecce, Italy. The Service Centre
¢ 4e| operatesas thefront office of

* LifeWatch with its scientific and
other users, as well with the
multitude of scientific organisations
S8l  and projects currently or
potentially cooperating with the 7 GBIF(Opens New Window)

RSS News

Flexibility to be offered through grid- or cloud-based computational services.
While the facility takes care of access and matching of resources 'under the
hood', scientists and other users can focus on the analyses.

(9] [ _
|_ LifeWatch & EGI
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Llfey\,@t(]h g  Interacting systems

« Stability, extreme effects

e Thresholds
e Profit-costs interactions

Biodiversity & \- Other systems
Ecosystems

- i~
£ 8 -
= é

e.g. Climate System

Interactions between microscopic
and macroscopic levels.

-> scaling effects From Wouter Los
presentation in Madrid



LifeWaich N
Scientific challenges

SRS e
ryospherér

: . Biological
oceanic and Climate system processes, Substrate of
atmospheric as driver of lithosphere and

processes change biodiversity and hydrosphere
ecosystems

Earth as a single complex and coupled system

From Wouter Los
presentation in Madrid




AN EXAMPLE SELECTED ON PURPOSE:

Monitoring Cyanobacterial Blooms

ECOHYDROS SL for Confederacion Hidrografica del
Duero (CHD)

DORII (FP7 project with IFCA-CSIC), ROEM & ROEM+ (Avanza &
LIFE projects with ITG)

Y‘t
ROEM* %

* *

*

New generation of smarter complex sensing platforms

Advanced water quality measurement

Relevant environmental measurements
Atmospheric-meteorological variables
Hyperspectral solar radiation in water
Nutrients

High sampling frequency (minutes/hours) + data transmission
to cloud services (replicated database, on-line monitoring system)

Mobility (GPS integrated) plus Profiling (wincher
programmed/remote down to 50m)

(Coterillo, 2012).
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Y MEDIO AMBIENTE

SISTEMA DE MONITORIZACION DE ESTACIONES REMOTAS EN CUERDA DEL POZO (SORIA)

DE AGRICULTURA, ALIMENTACION

ONLINE ACCESS (data, profiles, images) USING CLOUD RESOURCES AT IFCA

o

High res thermocline
(5 sec sampling)

CONFEDERA(
HIDROGRAFI
DEL DUERO

mmlHHHH'

|- Cyano bloom in 2013, example of a profile (fluorometers, cyano=bars)

| N

Radiation Spectrometers (4 nm)

(air=blue, underwater up=green, down=red at
12m. depth)

0 3

[ [TTTTTTED

15 18 21 24

[TTTIT 1]
8 9 12

Ficocianinas (pg/l)

Profundidad (m)

dun 13

May'13

Jurd Ago'13 Sep'13 Qet13 Nov 13

DxT graph showing cyanobacteriae
concentration from profiler data




THE CHALLENGE:
INTEGRATION

of information and models
using e-infrastructures
for advance water reservoir management

ternperature (°C) in layer 1

INFORMATION: :
-DMP (Data Management Plan) )| /\ Ij;
integrating internal and external Al '\ M
information, Kkey for preservation ?‘W' ) ) °
(PID). ‘**aJ"'
-GIS system .l l\‘t-r*‘::"‘ Ii
MODELS: e N
-DELFT3D (open model) e

Water reservoir modeling

Running: Cloud + Supercomputer > '

-physical (abiotic) VALIDATED !
-water quality (biotic)
DECISION/MANAGEMENT TOOLS

NEXT STEP!




Our scheme must take into account our
stakeholders: researchers, citizens & managers

Managers &
Decision Makers

Researchers

Citizens

Ecosystem
programs

Ecosystem
services -~

e-Infrastructur
platform

L

Geospatial tools




My naive view of the process to publish a research paper
or complete a report

1Y
L7

Py
~

1Y
L7

iy
L1

r CSIC

Data Taking A: Biodiversity specimens observation/collection
Manual or Automated (Instrumentation?)
Professional or Amateur/Citizens fot Vuseums/= ‘ters/Organizations
Occasional/Campaign or Systematic/Monituriiig
Integration of annotations/previous references
Data Taking A’: Genomic information
Data Taking B: Environment NASA, ESA
From external remote monitoring (satg&ites, radai;LIDAR, etc:)

From in-place monitoring (basic to@:picx sensors and probes, cameras,
spectrometers, etc.) \;\‘\e LTER

Data Integration
Collections, Papers
Databases, Maps

Data Curation: ldentification/Classification, Taxonomy, Integration in GEObase
Model

Specimens evolution, niches, interaction, etc.

Impact of changes (eg. Environmental, human activities)
Validation, Publication/Report and Design of new experiments

GBIF

LifeWatch & EGI




Better global image (Vince Smith @ BIH2013)

An informaticians view of biodiversity

GenBank

MomphBank Interactions Geospatial

Census

Biotic

Genotype

o Phenotype

Interactions

Environment

Human Effects

/ | IucH
. |
/ Niche & Pop. I Biodiversity
s Ecology I Loss
7’
| 7 ' | '
TreeBase w GBIF * | * AquaMaps
Phylogenetic Geographic I / Conservation &
Trees Dsitributions ~ : / management
* — e ~ / S
IPHI, Zoobank * Extent of Occurrence -& AquaMaps » \Lf
Forecasts of Data
Taxonomy Range Maps Change sl
" " Pj__oducrs
Systems
Key problems
* Landscape is complex, fragmented & hard to navigate
* Many audiences (policy makers, scientists, amateurs, citizen scientists)
Figure adapted from

*  Many scales (global solutions to local problems)

Petersan et ol 2010




Indeed, a long list of initiatives

&  LlfeWatch & National LW Initiatives

¢ LTER-Europe, LTSER (supported by ALTER-Net)

¢  GBIF, TDWG

¢ RDA

&  IPBES (Intergovernmental Platform on Biodiversity
& Ecosystem Services)

¢  FAO interest for fisheries and agriculture, AG-
Infra, i-Marine, FLOD,

@  GEO Ecosystems
¢  GEOBON genomic layer

& Biosos Earth Observation / EBONE; NATURA2000
sites

&  General Ecosystem Models (Predicts, BioVel)

¢  Ecological Observatories & Genomic Observatories

¢  Biocode / BiSciCol: VertNet/Genbank

&  Microbiome project

¢  Local Ecological Footprint Tool,
Connectivity:www.groms.de

¢  Ecological Index, BICT, Vibrant

¢  Catalogue of Life

¢  Traits: integration of pheno and genotypic data;
Phenotype Ontology Research Coordination
Network

¢  BiodiversityDataJournal
¢  Integrating information using OCR / Vibrant

Py
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~
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w
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Service Networks, Service Sets (deployed on e-Infra)
and Biodiversity Catalogue: Integrated Virtual
Environment (IVE) for Biodiversity Science (Creative-B)

Workflows and provenance (Wf4ever, SCAPE)

Virtual Research Environments (i-Marine, D4Science,
gCube)

Scratchpads (websites for taxonomists)
OpenAgrid / Agrovoc; data.fao.org
EnvEurope (semantics and data)

COMPSs: programming framework for distributed
infrastructure

EUBrazilOpenBio Ecological Niche Modeling Service
EUBrazilCloudConnect

New tools for environmental monitoring (Acoustic,
Trackers...)

AAA solutions
Long Term Preservation (Rebind)
Ocean Sampling Day

GeoBroker & A Broker Framework for Next Generation
Geoscience (BCube)

FreshWaterBiodiversity (Mobilizing data and
constructing data networks)

pro-iBiosphere
PESI

EUBON

GN (Global Names)

|— CSIC

LifeWatch & EGI




Focus on a challenge

@ Grand Challenge: Predictive Modeling of Biosphere
Global Carbon cycle

=2 Essential Biodiversity Variables (EBV) for IPBES

e |PBES=Intergovernmental Platform on Biodiversity & Ecosystem Services
(cf. IPCC)

e EBV=a measurement required for study, reporting, and management of
biodiversity change.

EXAMPLES OF CANDIDATE ESSENTIAL BIODIVERSITY VARIABLES

Examples of candidate EBV:
e Species populations: Abundances and distributions (inc. invasive alien)

EBV EBV Measurement and scalability Temporal Feasibility Relevance for CBD targets
class examples sensitivity and indicators (1,9)
Genetic Allelic diversity Genotypes of selected species Generation  Data available for many species and Targets: 12, 13.
composition (e.g., endangered, domesticated) time for several locations, but little global Indicators: Trends in genetic diversity of selected
at representative locations. systematic sampling. species and of domesticated animals and cultivated
plants; RLI.
Spedcies Abundances Counts or presence surveys for 1t0>10 Standardized counts under way for Targets: 4,5, 6,7, 8, 9, 10, 11, 12, 14, 15. Pe reira
populations  and groups of species easy to monitor or  years some taxa but geographically Indicators: LPI; WBI; RLI; population and extinction
distributions important for ES, over an extensive restricted. Presence data collected for risk trends of target species, forest specialists in et al .y
network of sites, complemented more taxa. Ongoing data integration forests under restoration, and species that provide .
with incidental data. efforts (Global Biodiversity ES; trends in invasive alien species; trends in SClence
Information Facility, Map of Life). climatic impacts on populations. 2013
Species Phenology Timing of leaf coloration by RS, 1 year Several ongoing initiatives Targets: 10, 15.
traits with in situ validation. (Phenological Eyes Network, Indicators: Trends in extent and rate of shifts of
PhenoCam, etc.) boundaries of wlnerable ecosystems.
Community  Taxonomic Consistent multitaxa surveys and 5 to =10 Ongoing at intensive monitoring sites Targets: 8, 10, 14.
e e ISR annbamnmnmalon b salant lamatlaaa il Tamancbiinltlmn fan avammalaxl ladicsntnces Tonmda la sacaditlac caad dvidaaca kil o8




A Reference Model?

¢ ORGANIZE AROUND A DATA MODEL?

== ENVRI example

= ldentify key processes

Data trgnsjnission

(3)

| N

|

Data Acquisition —@— Data Curation —@—

Data Access

Data Processing

nt integr

) Community cess cp Data prn.n g control
G ft Support fment 3 @

—
tck

netg ENVRI

- Model
Scientific wc@w enactment

= Functions map

Data prnd@enerallon

Data discoy and access

Data lion

|‘ ~CSIC

LifeWatch & EGI




“Simple” IT Reference Model

Users

Composition

e-Infrastructure

Resources

-—

Collaboration
Common Exploratory Environment
Collaborative Virtual Organisations

Workflow development
« Semantic Matching
Visualisation

Analysis & Processing
Integration of resources
Quality controls
Grid computation

Data
- Existing measurements & observations
Real-time sensor networks
(earth based and remote)
Other infrastructures




Core ICT (e-)Infrastructure

e Essential 'central’' components
- Single portal access for all users
- Datasets & services / tools catalogues
- Access to computational resources
- Security (AAA)
- Provenance and citation tracking
- Annotations
- Virtual Collaborative Environments / VO / BTCN
- Workflow composition, execution and management

e Data & tool resources

- New data resources to be ‘admitted’

- Statistical, analytical & modelling tools
e Innovation Lab
e Intellectual property management

www.lifewatch.eu




Solution for HETEROGENEITY: An SOA approach __

Syatem . - 3 WarkTow
Lt P L FETVIRET
FETVICES

_ . . . : - I”ir:::::; x
sETviCes imteraction serwicss SETvices SErvices SETVICES 178 -.“
T FIE
Thémsstie pro- Metudzta piicaeicn il Procesomg
cessinz sarices SETViCes SETVICES SETTICES

2 R : o InjorRigeen
Dats scoess Themaric data Anmiotation Identification m:;r" ,-.,:,.,-
SETVICES BUCASE SETVICRS serTices =Ervices SErvices SEIRICES TN SETViCES rg;l-fﬂ:;; J

Commmmice-
[I6R SETViCES

Source
Tmregrarmon
SENicar

www.lifewatch.eu




Simplified Architectural View

Collaborative
community

Semantic
Workflow Provenance support tools

) metadata | . :
modelling information Change

framework management
tools

Virtual
Labs

GRID and ITIL-based
CLOUD COMPUTING ) Support SerV|ces,

\ Middleware Framework [ |

/  soa \ g Vitual | |dentity
{ and Semantic Web ) a !

Framework [ L‘.‘ Management and monitoring

Data
Data services reference
services

Data analysis Data

and GIS warehouses
Devices

A.J.Saenz, Rome EUDAT meeting




Virtual Laboratory: resources for data
analysis, modeling and case
Workflow modeling: process management. Virtual machines and
modeling, BPM, process trigger, sharing resources. Portal Server
choreography control & audit,... customise by portlets technology. ,
o E-Research Collaboration tools. -
Metadata framework: Virtual sensors simulator
standards, ontology developm., W@‘i
,metatag standards, subscriptions, . : ﬂ _ .
reservations, inventory mgmt, XML o~ e L
vocabulary mgmt, records mgmt Collaborative community support:
e workgroups, portal server, multichannel

methodologies :
s B! = support for users, social networks,

HO ) o
: . st e distribution and mail, wiki, filing, case

: ' studies, content management, CMS,

]
3 'I; 9':! %@ ' E-ﬂ user workplace, marketing, ...

ESB
Enterprise Service
Bus — SOA ' GRID and Provenance inform.: operative /
support : change Mgmt, support based on
- ik  Miclewate § o aon ik services identity & monitoring.
CLOUD and Semantic Web Security, reliability and integrity

infraestructures FEamework

% | | | |
. Data Services: data model — [ ) B D) |

Data Warehouse and
analytics: data and
process analysis,
modeling, dashboard....

databases integration —
ETL, MDM, Federation,
Quality & cleanning — Data
monitoring

Devices: standard sensor
platform — scada & devices
monitoring — asset mgmt —
UAYV and teledetection
support

A.J.Saenz, Rome EUDAT meeting




EGI services for LW?

& MODEL: LW brings users & resources together!

2 LW core-ICT (Spain) will operate an e-infrastructure in 2014
e LW core-ICT could/will integrate grid/cloud infrastructure in EGI
e LW VOMS will be supported by LW core-ICT
e LW core-ICT will rely on IberGrid for this integration in EGI
@ LW national initiatives will be integrated
e LW core-ICT will support integration at different levels (NGI role?)
= LW will explore successful examples in EGI FedCloud:
e EUBrazilOpenBio Ecological Niche Modeling Service
e EUBrazilCloudConnect
 New challenge for phenology with LTER/Univ.Granada

% So, LW will use existing EGI services
=z But LW needs additional services...

|— CSIC )
LifeWatch & EGI




Additional services

& Additional services (related to EGI) are being studied:
=2 Considering output of ongoing projects

EUDAT, ENVRI, BIOVEL, COOPEUS, IMARINE, CREATIVE-B

= Some of them may be implemented with EGI support/collaboration

|dentity federation for researchers, educators and students

Digital Identifier e-Infrastructure for digital objects (and PID issues)
Simple Storage/File System + Medium/Large DBMS-cioud/grid instances
Large, persistent DBMS, GIS systems in clotd/grid fragnework

Parallel (multithread?) datamining { in P:\’% R) cloud/grid instance
Systems to handle & proc:e':c real tjn @Q

g*;:f; common to other research areas
Workflows connectirig to HPC resources (0(102-103) processes, 1-100 TB)
Support to virtual eLaboratory

Data discovery and access

¢ Along 2014 we will work to complete a VRE proposal

|— CSIC

LifeWatch & EGI




THANKS!

o et LifeWatch & EGI




