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ELIXIR	  

Sustainable	  	  European	  infrastructure	  for	  
biological	  research	  data	  
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Facilitate	  research	  
	  

Safeguard	  data	  and	  
build	  sustainable	  data	  services	  



ELIXIR	  Members	  
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Connects	  national	  centers	  and	  EMBL-‐EBI	  	  
	  

Participated	  by	  major	  bioinformatics	  service	  providers	  (~130)	  
and	  supported	  by	  17	  EU	  member	  states	  

•  11	  Members	  
•  Czech	  Republic,	  Estonia,	  

Denmark,	  Finland,	  Israel,	  	  
Netherlands,	  Norway,	  Portugal,	  
Switzerland,	  Sweden,	  UK	  
	  

•  6	  Observers	  
•  Belgium,	  Greece,	  	  France,	  Italy,	  	  

Slovenia,	  Spain	  	  
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ELIXIR	  node	  proposals	  

ELIXIR	  deliver	  services	  through	  ELIXIR	  Nodes	  
building	  on	  national	  strengths	  and	  priorities	  

ELIXIR	  Hub	  drives	  coordination	  

Contact'

ELIXIR:'The'Italian'Node'

The'Italian'node'is'a'virtual'node'configured'as'a'Joint'Research'Unit'(JRU)'
called'Elixir@ITA'that'will'coordinate'the'delivery'of'existing'bioinformatics'

services'at'the'national'level'and'will'provide'many'leading'services'to'the'

ELIXIR'infrastructure.'Elixir@ITA'is'led'by'National'Research'Council'(CNR)''

of'Italy'and'brings'together'12'partners'including'several'universities'as'

well'as'leading'high@performance'computing'partners'such'as'CINECA,'
CRS4,'GARR'and'INFN.'The'ELIXIR'Italy'Node'is'going'to'establish'a'

robust'procedure,'based'on'an'open'call'and'a'peer'review'system,'to'

allow'additional'participants'to'join'with'their'relevant'resources.'

'

'

Prof.'Graziano'Pesole'

Director'of'the'Institute'of'Biomembranes'and'Bioenergentics'

(CNR)'and'Professor'of'Molecular'Biology'at'the'University'of'

Bari'

g.pesole@ibbe.cnr.it'

'

National'Research'Council'(CNR)'

Bioinformatics'resources'for'the'management,'analysis'and'

understanding'of'Omics'data'in'Medicine,'Biology,'and'Agricultural'

Sciences'

'

University'of'Rome'“Sapienza”'

Resources'for'the'analysis'of'immunoglobulin'structures'and'

sequences.'Resources'for'the'analysis'of'the'epigenome'

(alternative'splicing,'miRNAs'and'lncRNAs)'

'

University'of'Rome'“Tor'Vergata”'

Assembling'and'curating'the'networks'of'physical'and'logical'

relationships'among'gene'products'

'

University'of'Milan'

Bioinformatics'tools'and'resources'for'the'analysis'of'gene'

expression'regulation'

'

University'of'Milan'“Bicocca”'

Resources'for'the'prediction'of'gene'structure'and'regulatory'

mechanisms.''Training'on'computational'methods'and'tools'for'

sequence'and'network'analysis'in'omics'sciences'

'

University'of''Tuscia'

Genomics'and'epigenetics'in'Livestock'

University'of''Padua'

Prediction'and'analysis'of'genes,'genetic'variants'and'protein'

structures'at'genomic'scale.'

'

University'of'Bologna'“Alma'Mater”'

Prediction'of'the'effects'of'protein'variations'on'human'diseases'

and'on'protein'stability.'Integration'of'the'functional'effects'of'

genetic'variations'in'a'Systems'Biology'context.'

'

CINECA'

Implementation'and'optimization'of'automated'analysis'

workflows'for'NGS'applications'on'distributed'environments'and'

data'repository.'

'

National'Institute'of'Nuclear'Physics'(INFN)'

Grid'and'Cloud'computing'resources'provider,'orchestration'of'

computational'workflows'in'a'distributed'environment,'application'

porting'and'user'support.'

'

GARR'

High@capacity'network'and'e@Infrastructure'support'in'

coordination'with'worldwide'NRENs'and'e@Infrastructure'providers'

'

CRS4'

A'Software'as'a'Service'(SaaS)'platform'for'NGS'data'analysis'

using'Galaxy'as'a'front'end/workflow'online,'iRODS'for'data'grid'

management,'and''Hadoop'as'computational'engine.'

Resources'

Collaborating'organisations''

Description' Web-address'
ASPicDB'(alternative'splicing'patterns'in'the'human'and'other'

genomes)'
http://srv00.ibbe.cnr.it/ASPicDB/'

SpliceAid@F'(splicing'regulatory'factors'and'their'binding'sites)'
http://srv00.ibbe.cnr.it/SpliceAidF/'

UTRdb/UTRsite'(eukaryotic'mRNA'untranslated'regions'and'

their'regulatory'elements)'
http://www.ba.itb.cnr.it/UTR/'

Mitozoa'(database'of'comparative'mitogenomics'in'

metazoans'
http://srv00.ibbe.cnr.it/mitozoa/'

ITSoneDB'(database'of'fungal'ribosomal'RNA'Internal'

Transcribed'Spacer'sequences)'
http://itsonedb.ba.itb.cnr.it:8080/ITS1/'

DIGIT'(database'of'immunoglobulin'variable'sequences)' http://biocomputing.it/digit/'

MAISTAS'(modeling'and'assessment'of'splicing'isoforms)'
http://maistas.bioinformatica.crs4.it/'

MobiDB'(database'of'protein'disorder'and'mobile'regions)'
http://mobidb.bio.unipd.it/'

PIGS'(prediction'of'Immunoglobulin'structures)'
http://www.biocomputing.it/pigs/'

The'grape'genome'browser'

http://genomes.cribi.unipd.it/'

Services'we'provide'at'the'present'include:'

Contact'

ELIXIR:'Israel'Node'

The$Israel$Node$contributes'the'long9term'expertise'in'bioinformatics'
research'and'education.'The'bioinformatics'training'is'already'embedded'as'
an'essential'component'is'the'curricula'of'Life'Sciences,''Agriculture''and'
Medicine'in'all'7'research'universities.'Numerous'database'and'resources'
were'established'in'Israel'and'they'serve'the'national'and'international'
researchers'including'the'biotechnology'industry.'Israel'established'a'very'

active'society'for'bioinformatics'and'computational'biology'in'1995'to'foster'
collaborative'research'among'the'bioinformatics'students'and'faculty'within'
the'7'research'universities'of'Israel.'ELIXIR9ISRAEL'considers'professional'
training'in'data'analysis'and'biological'inferences'for'the'medical'data.'Cross9
disciplinary'training''at'the'interface'of''computer'science,'life'sciences,'
statistics,'biophysics'and'medicine'is'a'unique'asset.'

Michal'Linial''

Department'of'Life'Sciences'

Edmond'J.'Safra''Campus,'Givat'Ram'

The'Hebrew'University'of'Jerusalem'

Jerusalem,'91904'ISRAEL'

michall@cc.huji.ac.il'

''

'

The'Hebrew'University'of'Jerusalem'(HUJI)'

Training'in'data'analysis'and'experimental'design'for'the'
fields'of'genomics,'proteomics,'protein'sciences'and'systems'
biology.'Training'in'tools'development'for'data'analysis'for'
life'science,'industry''and'the'medical'communities.''

'

The'School'of'Veterinary'Medicine'&'Faculty'of'Agriculture'
(HUJI)'

Training'in'data'analysis'and'experimental'design'for'the'
fields'of'genomics,'proteomics'with'a'focus'on'veterinary'and''
agriculture.''

'

The'Tel'Aviv'University'(TAU)'

Building'analytical'capacity'in'experimental'groups.'Focusing'
on'genomics'and'modern'genetics,'sequencing'analyses.'
Structural'bioinformatics'training'and'tool'development.'

.''

The'Weizmann'Institute'of'Science'(WIS)''

Technologists'to'provide'scalable'solutions'for'interpreting'
experimental'data'in'systems'biology'focus.'Technologies'of'
single'cells'high9throughput'data'analysis.'Training'in'
sustainable'human'genome'centric'resources.'

'

Technion'–'Israel'Institute'of'Technology'(Tech)'

Training'in'data'analysis'and'experimental'design'for'the'
fields'of'genomics'and'proteomics'

'

Ben9Gurion'University'of'the'Negev'BGU)'

Training'in'genomics'application'for'human'diseases.'
Resources'of'unique'populations'as'a'source'of'disease'
discovery'and'methodology'for'modern'genetics.''

'

Bar9ilan'University'(BIU)'

Research'Training'in'genomics'applications,'algorithms'and'.'
bioinformatics'towards'clinical'research'centers.''

'

University'of'Haifa'

Research'Training'in'structural'biology'analytical'tool'
development.'''

'

I9CORE'of'the'Academy'of'Science''

Collection'of'Excellence'centers'in'Israel'that'were'initiated'
by'the'Israel'Academy'of'Science.'Centers'in'Cell'Circuit'
regulation,'Personalized'Medicine,'Structural'Biology'of'the'
Cell''and''Biophysics'and'medical'technology.''

These'centers'focuses'on'new'methodologies'and'
technologies'and'their'integration'to'the'research'
community.''

'

ELIXIR9ISRAEL'will'benefit'from'the'already'established'strong'national'network'of'
expertise'in'bioinformatics'and'training.'The'development'of'tools'and''utilize'
educational'tools'that'will'be'used'for'outreach'and'for'disseminating'knowledge.'
Such'knowledge'is'of'utmost'importance'for'diagnosing'and'decipher'the''
molecular'understanding'of''major'genetic'and'complex'diseases.''

Merging'technologies'from'computer'science,'computer'vision,'data'analysis'and'
algorithms'will'be'used'as'a'platform'to'train'and'established'Pan9European'
bioinformatics'toward'human'health'expertise'

'

Route'for'Deciphering'Diseases'
The'unique'resource'of'genetic'banks'in'Israel'provide'a'short'cut'to'clinical''
sciences'with'the'aim'to'infer'the'molecular'and'genetic'basis'of'diseases'from'the'
clinical'and'phenotypic'view''to'the'data'analysis'and'inference'tools.'The'
systematic'approach'to'standardization'of'deciphering'disease'is'expected.''

'

'

'

'

Merging'technologies'

Collaborating'organisations''

Contact 

ELIXIR: The Norway 
Node 
ELIXIR's Norway Node will provide competence and infra-
structure building on key areas for Norway, in particular marine 
resources and medical research. Challenges related to processing 
and analysis of data from next-generation sequencing and other 

high-throughput methods are important both to basic research in 
these areas, and to the development of new enterprises.  The 
node will also provide training and support toward researchers. 

Professor Inge Jonassen 
ELIXIR Norway Node 
Computational Biology Unit 
Department of Informatics 
University of Bergen, Norway 
Inge.Jonassen@ii.uib.no 
www.elixir-norway.org 
 

University of Bergen 
The coordinating partner of the Elixir Norway node. The main focus is on 
marine genomics and e-infrastructure. An early deliverable is LiceBase 
developed in tight collaboration withe the Sea Lice Research Centre. 
 
University of Oslo 
Emphasizes biomedical resource provision an analysis, leveraging public 
resources in integrative statistical genomics, with secure  management of 
person sensitive data. 
 
Norwegian University of Life Sciences 
�����������������������������������������������������Ǧ�������������
comparative fish genomics. Provision of web-based solutions for services, 
toolboxes, and computational access to these data.  
 
Norwegian University of Science and Technology 
Tools and resources for analysing genome data, with focus on gene 
regulation, non-protein-coding RNAs and epigenetics, but also bacterial 
genomics. Handling and analysis of data from human biobanks. 
 
University of Tromsø  
Tools and pipelines for analyzing metagenomic (and genomic) data, with a 
particular focus on taxonomic classification and bioprospecting (functional 
and metabolic potential). 

The Norwegian ELIXIR Node will provide services and resources toward marine 
genomics including researchers, government, and industry. The Norwegian 
Node will off several integrated packages geared towards large-scale analysis of 
marine genomic and metagenomic data (e.g. fish genomics and marine bio-
prospecting). This also includes provision of web-based solutions for services, 
toolboxes, and computational access to reference data provided by the ELIXIR 
infrastructure.  
 

Health and biobanks 
The Norway Node supports infrastructure for handling and analysis of data for 
medical research, including human biobanks. Such data may be sensitive, and 
must be stored with secure access. The node is developing infrastructure for 
sensitive data. Tools for data analysis are integrated into NeLS, the Norwegian 
e-infrastructure for life sciences. This provides user-friendly solutions for 
example for human re-sequencing data and other genome-scale analyses. 

Marine research 

Collaborating organisations  
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Contact'

ELIXIR:'The'Italian'Node'

The'Italian'node'is'a'virtual'node'configured'as'a'Joint'Research'Unit'(JRU)'
called'Elixir@ITA'that'will'coordinate'the'delivery'of'existing'bioinformatics'

services'at'the'national'level'and'will'provide'many'leading'services'to'the'

ELIXIR'infrastructure.'Elixir@ITA'is'led'by'National'Research'Council'(CNR)''

of'Italy'and'brings'together'12'partners'including'several'universities'as'

well'as'leading'high@performance'computing'partners'such'as'CINECA,'
CRS4,'GARR'and'INFN.'The'ELIXIR'Italy'Node'is'going'to'establish'a'

robust'procedure,'based'on'an'open'call'and'a'peer'review'system,'to'

allow'additional'participants'to'join'with'their'relevant'resources.'

'

'

Prof.'Graziano'Pesole'

Director'of'the'Institute'of'Biomembranes'and'Bioenergentics'

(CNR)'and'Professor'of'Molecular'Biology'at'the'University'of'

Bari'

g.pesole@ibbe.cnr.it'

'

National'Research'Council'(CNR)'

Bioinformatics'resources'for'the'management,'analysis'and'

understanding'of'Omics'data'in'Medicine,'Biology,'and'Agricultural'

Sciences'

'

University'of'Rome'“Sapienza”'

Resources'for'the'analysis'of'immunoglobulin'structures'and'

sequences.'Resources'for'the'analysis'of'the'epigenome'

(alternative'splicing,'miRNAs'and'lncRNAs)'

'

University'of'Rome'“Tor'Vergata”'

Assembling'and'curating'the'networks'of'physical'and'logical'

relationships'among'gene'products'

'

University'of'Milan'

Bioinformatics'tools'and'resources'for'the'analysis'of'gene'

expression'regulation'

'

University'of'Milan'“Bicocca”'

Resources'for'the'prediction'of'gene'structure'and'regulatory'

mechanisms.''Training'on'computational'methods'and'tools'for'

sequence'and'network'analysis'in'omics'sciences'

'

University'of''Tuscia'

Genomics'and'epigenetics'in'Livestock'

University'of''Padua'

Prediction'and'analysis'of'genes,'genetic'variants'and'protein'

structures'at'genomic'scale.'

'

University'of'Bologna'“Alma'Mater”'

Prediction'of'the'effects'of'protein'variations'on'human'diseases'

and'on'protein'stability.'Integration'of'the'functional'effects'of'

genetic'variations'in'a'Systems'Biology'context.'

'

CINECA'

Implementation'and'optimization'of'automated'analysis'

workflows'for'NGS'applications'on'distributed'environments'and'

data'repository.'

'

National'Institute'of'Nuclear'Physics'(INFN)'

Grid'and'Cloud'computing'resources'provider,'orchestration'of'

computational'workflows'in'a'distributed'environment,'application'

porting'and'user'support.'

'

GARR'

High@capacity'network'and'e@Infrastructure'support'in'

coordination'with'worldwide'NRENs'and'e@Infrastructure'providers'

'

CRS4'

A'Software'as'a'Service'(SaaS)'platform'for'NGS'data'analysis'

using'Galaxy'as'a'front'end/workflow'online,'iRODS'for'data'grid'

management,'and''Hadoop'as'computational'engine.'

Resources'

Collaborating'organisations''

Description' Web-address'
ASPicDB'(alternative'splicing'patterns'in'the'human'and'other'

genomes)'
http://srv00.ibbe.cnr.it/ASPicDB/'

SpliceAid@F'(splicing'regulatory'factors'and'their'binding'sites)'
http://srv00.ibbe.cnr.it/SpliceAidF/'

UTRdb/UTRsite'(eukaryotic'mRNA'untranslated'regions'and'

their'regulatory'elements)'
http://www.ba.itb.cnr.it/UTR/'

Mitozoa'(database'of'comparative'mitogenomics'in'

metazoans'
http://srv00.ibbe.cnr.it/mitozoa/'

ITSoneDB'(database'of'fungal'ribosomal'RNA'Internal'

Transcribed'Spacer'sequences)'
http://itsonedb.ba.itb.cnr.it:8080/ITS1/'

DIGIT'(database'of'immunoglobulin'variable'sequences)' http://biocomputing.it/digit/'

MAISTAS'(modeling'and'assessment'of'splicing'isoforms)'
http://maistas.bioinformatica.crs4.it/'

MobiDB'(database'of'protein'disorder'and'mobile'regions)'
http://mobidb.bio.unipd.it/'

PIGS'(prediction'of'Immunoglobulin'structures)'
http://www.biocomputing.it/pigs/'

The'grape'genome'browser'

http://genomes.cribi.unipd.it/'

Services'we'provide'at'the'present'include:'



ELIXIR	  strategic	  drivers	  
1.  Scale	  with	  the	  challenge	  of	  data	  growth	  

2.  Secure	  and	  deliver	  the	  core	  data	  resources	  

3.  Provide	  discoverable	  tools,	  services	  and	  connectors	  to	  
drive	  data	  access	  and	  exploitation	  

4.  Provide	  robust	  technical	  platforms	  for	  secure	  data	  access,	  
data	  exchange	  and	  compute	  

5.  Develop	  and	  maintain	  standards	  for	  data	  management,	  
reuse	  and	  integration	  

6.  Drive	  partnerships	  with	  user	  communities	  and	  other	  
organisations	  to	  ensure	  high	  impact	  

7.  Close	  the	  computational	  biology	  skills	  gap	  through	  a	  
comprehensive	  training	  programme	  for	  professionals	  

8.  Support	  innovation	  in	  big	  data	  biology	  5 



www.elixir-‐europe.org	  

Challenges	  in	  life	  sciences	  

10/11/2014	  



Data	  resources	  in	  life	  science	  

• 	  Many	  
• Diverse	  
• Disperse	  
	  

Nucleic Acids Research annual Database Issue  
and the NAR online Molecular Biology Database Collection in 2012.  
MY Galperin, GR Cochrane – Nucleic  Acids Research, 2011 

Genomics Databases (non-vertebrate) (17.9%) 
Protein sequence databases (12.9%) 
Human Genes and Diseases (9.8%) 
Structure Databases (9.7%) 
Metabolic and Signaling Pathways (9.3%) 
Nucleotide Sequence Databases (8.8%) 
Human and other Vertebrate Genomes (7.1%) 
Plant databases (7.1%) 
RNA sequence databases (4.9%) 
Microarray and other Gene Expression Databases (4.5%) 
Other Molecular Biology Databases (3.3%) 
Immunological databases (1.8%) 
Organelle databases (1.6%) 
Proteomics Resources (1.2%) 
Cell biology (0.2%) 

~1800 
molecular biology 

data resources 
 



Disperse	  science	  
Data production 



Disperse	  science	  
Data consumption 



12 month doubling 

18 month doubling 
4 month doubling 

3 month doubling 
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by
te

s 

date 

EGA 

ENA 

PRIDE 

MetaboLights 

ArrayExpress 

Data	  growth	  



Cost	  of	  data	  production	  technologies	  declines	  
faster	  than	  storage	  

11	  

Cost	  of	  DNA	  sequencing 



Data	  generation	  vs.	  data	  transfer	  

12	  

~100 GB 

~4 TB 

~4 TB 

24 hours 1 Gb 100 Mb 10 Mb 

~30 min 

~9 hour 

~9 hour 

~5 hours 

~4 days 

~4 days 

~2 days 

~5 weeks 

~5 weeks 

DNA sequencing 

Mass spectrometry 

Microscopy 

Network File Transfer 



Shortage	  of	  professionals	  



Training	  

14	  

For Big Data to become huge, however, there are still 
hurdles to leap. For one thing, the tools to analyse data 
are not yet good enough. And people with the 
skills to analyse data are scarce and will 
become scarcer. By 2018 there will be a “talent 
gap” of between 140,000 and 190,000 people, … 



Challenges	  

•  Sustain	  data	  and	  services	  
•  Make	  data	  and	  service	  interoperable	  

•  Necessary	  to	  integrate	  data	  

•  Specially	  medical,	  clinical	  and	  research	  

•  Data	  too	  big	  to	  store,	  exchange	  &	  compute?	  Forthcoming	  
challenges	  …	  

•  	  Data	  production	  grows	  faster	  than	  storage	  

•  	  Cost	  of	  data	  production	  technologies	  declines	  faster	  than	  storage	  

•  	  It	  takes	  longer	  to	  transfer	  data	  than	  produce	  the	  data.	  

•  Privacy,	  security	  &	  access	  (AAI)	  
•  Training	  

15	  



How	  to	  reduce	  the	  IT	  budget	  shortfall?	  

http://www.eweek.com/ 



BioMedBridges workshop 
E-Infrastructure support for the life sciences: 

Preparing for the data deluge 
	  

15	  May,	  2014	  	  

Genome	  Campus,	  Hinxton,	  UK	  

 



BioMedBridges	  training	  workshop	  

Data	  management	  for	  research	  
infrastructure	  project	  managers	  

	  
16-‐17	  or	  18-‐19	  February	  2015,	  Munich	  

to	  be	  confirmed	  

	  

Stephanie	  Suhr	  
ssuhr@ebi.ac.uk	  



www.elixir-‐europe.org	  

Technical	  activities	  

10/11/2014	  



ELIXIR	  technical	  activities	  

•  ELIXIR	  Node	  activities,	  Task	  forces,	  Pilots	  

•  Technical	  activities	  among	  different	  interest	  groups	  …	  

20	  

ELIXIR 
Technical 
activities 

ELIXIR 
nodes 



ELIXIR	  technical	  activities	  

•  ELIXIR	  Node	  activities,	  Task	  forces,	  Pilots	  

•  Technical	  activities	  among	  different	  interest	  groups	  …	  

21	  

ELIXIR 
Technical 
activities 

ELIXIR 
nodes 



•  Short	  term	  working	  groups	  

•  Driven	  by	  ELIXIR	  technical	  coordinators	  
•  Participated	  by	  experts	  
•  Represent	  &	  coordinate	  a	  specific	  technical	  effort	  
	  

Task	  forces	  

22	  

Scientific and 
funding 

strategies 

ELIXIR Programme of work 

Task forces 

Planning Agreement Implementation 

Technical strategies 

Pilot projects 

HoNs 

HoNs 

HoNs 

TCG 



ELIXIR	  Task	  Forces	  

23	  

Programme of work Task forces 

Technical	  services	  

Cloud	  

Storage	  

Authentication	  and	  authorization	  

Tools	  Interoperability	  and	  Service	  Registry	   Service	  registry	  

Data	  resources	  and	  services	   Metrics,	  monitoring	  &	  quality	  control	  

Management	  and	  Operations	  
Communication	  

Website	  

Training	  
Training	  portal	  

e-‐Learning	  

Data	  interoperability,	  vocabulary	  and	  
ontology	  services	   Interoperability	  
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Cloud	  TF	  

Use	  cases	  
•  Infrastructure	  as	  a	  Service	  (IaaS)	  

•  Platform	  as	  a	  Service	  (PaaS) 	  	  

•  Virtual	  Machine	  Repository	  or	  
Marketplace	  Portal 	  	  

•  Virtual	  Clusters 	  	  

•  Running	  Data	  Analysis	  Pipelines	  

•  Data	  Extraction	  

•  Scalable	  Web	  Service	  Hosting 	  	  

•  Shared	  Environment 	  	  

•  Virtual	  Desktops	  for	  Immediate	  Use	  

•  Software	  Development	  and	  Testing	  

•  Appliance	  

Projects	  
•  EMBASSY	  cloud	  

•  EGI	  -‐	  ELIXIR	  Competence	  Centre	  

•  EGI	  Federated	  Cloud	  

•  Cloud	  portal	  in	  collaboration	  with	  Bull	  

•  Virtual	  Machine	  Library	  

•  Australian	  Genomics	  Workbench	  

•  Bioinformatics	  Tools:	  Genome	  Analysis	  
and	  Protein	  Folding	  (GAPF)	  

•  ELIXIR	  ENSEMBL	  replication	  Pilot	  

•  Cross-‐site	  VM	  Operation	  -‐	  EYRG	  	  

•  BBMRI	  Cloud	  

•  eLearning	  pilot	  with	  Computing	  pilot	  	  

Steven Newhouse & Mirek Ruda 
cloud-tf@elixir-europe.org 



Storage	  TF	  

•  Survey	  of	  storage	  practices	  in	  node	  countries	  
•  Discussions	  with	  EUDAT	  and	  EGI	  

•  Integrating	  ELIXIR	  reference	  datasets	  within	  the	  European	  
Grid	  Infrastructure	  	  

•  Facilitate	  replication	  &	  discovery	  of	  replicated	  data	  

•  List	  of	  use	  cases	  
•  BioImaging	  (collaboration	  agreement)	  

•  Proteomics	  (pilot)	  

National centers  

Meta 
data 

Result
s 

Raw 
Data 

Central repository 

Meta 
data 

Result
s 

Raw 
Data 

Data storage centers  

Meta 
data 

Raw 
Data 

Mikael Borg & Irene Nooren 
storage-tf@elixir-europe.org 



AAI	  TF	  

8.  Attributes	  across	  services	  
9.  Sharing	  generic	  web	  based	  resources	  

10. eLearning	  platform	  and	  Cloud	  

Use case Identity and 
authentication Authorisation Access control 

enforcement 

1: Guest account service x 

2: Bona fide researcher service x 

3: Availability service x 

4: REMS x 

5: EGA x 

6: Cloud and EGA x 

7: Service Provider x  

Mikael Linden & Ilkka Lappalainen 
aai-tf@elixir-europe.org 



ELIXIR	  Pilot	  Projects	  
1.   ELIXIR	  Facing	  Cloud	  Support	  and	  Virtual	  Machines	  -‐	  with	  SIB	  

2.   ELIXIR	  Data	  IO	  to	  pilot	  the	  continuous	  transfer	  of	  major	  archive	  
resources	  to	  a	  remote	  European	  location	  -‐	  with	  CSC,	  Finland	  

3.   Establishing	  EGA	  Distributed	  authentication	  -‐	  with	  CSC,	  Finland	  

4.  Establishing	  EGA	  as	  joint	  venture	  –	  with	  CRG,	  Spain	  	  

5.  Improving	  links	  between	  Human	  Proteome	  Atlas	  (HPA)	  and	  EMBL-‐
EBI	  resources	  	  

6.   BILS-‐ProteomeXchange	  integration	  using	  EUDAT	  resources	  

7.  Interoperable	  controlled-‐access	  big	  data	  transfer	  technology	  for	  
ELIXIR	  -‐	  application	  to	  EGA	  EBI	  /	  CRG	  ELIXIR	  collaboration	  and	  
beyond	  

8.  Harmonising	  Marine	  Metagenomics	  	  pipelines	  

	  



www.elixir-‐europe.org	  

Collaborations	  with	  e-‐infrastructures	  
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Research	  infrastructures	  

Facilitate	  research	  
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Collaborations	  with	  	  

•  EUDAT	  minimum	  metadata	  for	  life	  science	  domain	  (Hub)	  
•  Describe	  EUDAT	  data	  sets	  with	  minimum	  metadata	  	  

•  EUDAT	  FAIR	  data	  (NL)	  

•  Cross	  Research	  Infastructure	  interoperability	  of	  research	  data	  

•  Proteomics	  repositories	  integration	  using	  EUDAT	  resources	  
(SE	  &	  EMBL-‐EBI)	  

CSC 

BILS 

Site B 

Site C 

EUDAT CDI ELIXIR 

B2SAFE 

B2SAFE 

B2SAFE 

B2SAFE 

PRIDE 
EMBL-EBI 

pilot 



Collaborations	  with	  	  

•  ELIXIR	  Competence	  Centre	  in	  EGI	  (FI,	  EMBL-‐EBI,	  CZ,	  FR,	  NL,	  GR)	  

•  Use	  cases	  to	  assess,	  use	  and	  adopt	  EGI	  cloud	  resources	  within	  the	  ELIXIR	  
community	  
	  

•  Integrating	  ELIXIR	  reference	  datasets	  within	  the	  European	  Grid	  
Infrastructure	  (IT,	  GR,	  Storage	  task	  force)	  
•  Coordinated	  effort	  to	  identify,	  and	  expose	  ELIXIR	  reference	  datasets	  within	  

EGI	  
	  

•  EGI	  Federated	  Cloud	  adoption	  (Cloud	  task	  force)	  

•  Expose	  a	  common	  interface	  for	  existing	  ELIXIR	  resources	  
	  

•  Virtual	  Machine	  Library	  (Cloud	  task	  force)	  

•  Repository	  to	  upload	  ELIXIR	  VMI	  



Collaborations	  with	  	  

•  European	  ELIXIR	  Data	  -‐	  
”LightPath”	  (EMBL-‐EBI,	  FI)	  
•  Explore	  the	  replication	  of	  large	  scale	  

(Petabyte	  scale)	  archives	  to	  remote	  sites	  

•  REMS	  -‐	  Resource	  Entitlement	  
Management	  System	  (FI,	  EMBL-‐EBI)	  

•  Access	  to	  sensitive	  data	  granted	  by	  a	  Data	  
Access	  Committee	  

•  Cross-‐site	  VM	  Operation	  -‐	  EYRG	  
(EMBL-‐EBI,	  FI,	  NL)	  

•  Transfer	  VMs	  between	  computing	  centers	  
to	  allow	  researchers	  to	  perform	  analyses	  in	  
the	  cloud	  

•  AAI	  code	  of	  conduct	  

•  ELIXIR	  endorsement	  on	  a	  common	  way	  
towards	  user	  attribute	  release	  in	  sync	  with	  
eduGAIN.	  	  

pilot 

pilot 



Thanks!	  

Members	  	   Observers	  



Potential	  Bottlenecks	  in	  Life	  Sciences	  

•  Data	  produc1on	  grows	  faster	  than	  storage	  
•  Cost	  of	  data	  produc1on	  technologies	  declines	  
faster	  than	  storage	  

•  It	  takes	  longer	  to	  transfer	  data	  than	  produce	  
them	  



Potential	  solutions	  

•  Storage	  
– Data	  compression	  
–  Select	  what	  we	  store	  

•  Evaluate	  data	  reproducibility	  &	  value	  of	  data	  
•  	  Network	  

–  Faster	  protocols	  
–  Par11oning	  
– Network	  upgrade	  

•  	  Computa1on	  	  
–  Clouds	  
– Data	  close	  to	  computa1on	  

	  



Factors	  that	  can	  influence	  data	  availability	  

•  scien&fic:	  e.g.	  data	  reproducibility,	  uniqueness,	  value	  
of	  processed	  and/or	  raw	  data	  

•  financial:	  cost	  of	  data	  storage,	  transfer,	  reproduc1on	  
•  technical:	  storage,	  network,	  computa1on…	  
•  poli&cal:	  drivers	  e.g.	  from	  funding	  bodies/large	  
organisa1ons/na1onal	  interests	  

•  social:	  data	  sharing	  mentality	  of	  the	  community	  in	  
ques1on	  

•  legal/ethical/formal:	  requirements/constraints	  for	  
data	  storage/transfer/access	  -‐	  e.g.	  need	  to	  store	  data	  
on	  German	  ci1zens	  in	  Germany;	  requirements	  from	  
journal	  publishers,	  data	  management	  plans,	  etc.	  



Some	  conclusions	  

•  Data	  growth	  will	  change	  how	  we	  do	  things	  today	  
•  Opportunity	  for	  e-‐infrastructures	  to	  beTer	  understand	  BMS	  RI	  problems.	  

–  Iden1fica1on	  of	  boTlenecks	  
–  Discussion	  of	  some	  poten1al	  solu1ons	  

•  Different	  communi1es	  -‐>	  different	  models	  -‐>	  some	  common	  solu1ons	  
•  Solu1ons	  have	  to	  come	  from	  use	  cases	  
•  We	  need	  to	  use	  technology	  more	  efficiently	  	  
•  BMS	  community	  has	  to	  evaluate	  the	  prac1cality	  of	  storing	  everything	  	  
•  Privacy	  issues	  make	  big	  data	  more	  challenging	  
•  Difficult	  to	  separate	  big	  data	  from	  computa1on	  
•  BMS	  RI	  need	  to	  be	  beTer	  at	  defining	  their	  requirements	  
•  Shortage	  of	  exper1se	  of	  how	  to	  deal	  with	  scien1fic	  data	  and	  IT	  services	  


