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PP The Catalogue of Services

iMarine is exploiting a Hybrid Data Infrastructure
combining over 500 software components into a
coherent and centrally managed system of
hardware, software, and data resources.
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Born from the user needs

| need to maintain my database

| need to backup my data

| need to delivery my data to
a set of known people

| want to offer a flexible sharing,
storage, reporting, search and
retrieval tool

Capacities
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Born from the user needs

| need to manage and analyze biological and ecological data

| need to manage the full data life-cycle from import
to validation, curation, harmonization and publication

| need to offer to my team a powerful tool
to manage code-lists

| need to store and analyze
geospatial explicit information

| need to analyse my big datasets

Applications

iMarine data platform for collaborations



Born from the user needs

| need to mash-up statistical and
biodiversity data

| need to reduce the costs of
data maintenance of my dept.

| need to validate my datasets and provide
a standard access to them

iMarine data platform for collaborations



User Needs Analysis

e Needs

Ty ¥ — Not isolated
ol W |
I 1 [ — Not disconnected

— Not trivial

e Solutions

— Actual but with an eye to
the future

— Designed for individuals
but looking at the
community
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PP Capacities: Storage as Service
e

to host and maintain data

3

Database Cloud Storage Geographical DB
High-availability Scalable Scalable
Standard Reliable OGC Standard
Ready-to-use Secure Privacy and Attribution
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P Capacities: Computing as Service
e

to process and extract knowledge

=-=uBll Gidsal

Scalable Elastic Rich and Heterogeneous
Easy to Manage Assignment of Computing High Throughput
Across Boundaries Assignment of Processors Map-Reduce

Tailored Virtual Research Environment Parallel R
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D riT— Applications as a Service
B

to curate and manage data

meT (idat i

"""fenh"res ot ystems £ ‘**‘4“1. A de?ﬁrdumu 2l m.m.
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Metadata Generation Harmonization Data Exchange
Geospatial Data Disambiguate OGC protocols
Biodiversity Data Validate DarwinCore

Statistical Data Integrate and Consistency Check SDMX
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PP Applications as a Service

BIOL Management and interpretation of biological and
@0@ B E ecological data in the environment

STATS Complete full life-cycle data framework, from
Gl BF observational data to aggregated data repositories
enriched with validation and analytical tools

GEOS Storage and interpretation of geospatial explicit
@0@ B E information, including WPS processing

CONNECT Flexible sharing, storage, reporting, search and
@0@ B retrieval, aggregation and projection facilities

iMarine data platform for collaborations

A BUNDLE is
a set of
services and
technologie
s grouped
according to
a family of
related
tasks for ac
hieving a
common
objective




PP Applications as a Service

—
A BUNDLE is
Occurrence and Taxonomic Data Discovery
Bl OI. Occurrence Data Processing a set Of
Spec!es D!str!but!on Modellr_rg services an d
@o@ B E Species Distribution Maps Discovery
Taxonom!c Data Compa.rison technol ogie
Taxonomic Data Matching d
S groupe
Code List Discovery i
Code List Management accord.l ng to
OIATS e Data piscovery 3 il @i
@O@ B E Tabular Data Enrichment related
Tabular Data Management
Tabular Data Processing tasks for ac
hieving a
GEOS common
Geospatial Data Discovery . .
@O@ B E Geospatial Data Processing ObjECtlve
Enhanced Documents Management
Fact-sheets Management
CONNECT Information Object Discovery
@o@ B E Messaging
Shared Workspace
Social Networking Facilities
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.

ering with StatsCube

Presence
Points
(FishBase

Density Based Clustering
DBSCAN
(with outliers)

Other methods are also

available ...

Lot TR Lo

X-Means }
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Data Analysis with StatsCube

SDMX Import
SDMX Codelist selection

a3

Import
Codelists

|| CL_SPECIES
code «

| Ana

| AAB

| aac

| AaD

n
Adriatic sturgeon
Twobar seabream
Bowfin

‘Vangtze sturgeon

Codelist document
SDMX Registry source
Internal

Id:
Name:
Agency: FAQ
Version: 0.1

CL_FAO_MAJOR_AREA
CL_FAO_MAJOR_AREA

| Search:

|

| Name Version

| SDMX Import

| CL_ASFIS_TAX FAD 01 '

| Operation In Progress
CL_DIVISION FAD 01

| CL_FAD_MAJOR_AREA  FAOD 01

i CL_SPECIES FAD 10 Pt

| CL_UNIT FAO 01 3:"“:

| CLLUNIT_MULTIPLIER  FAO 01 Coélelisl Selected:

| CL_UN_COUNTRY FAQ 01

CL_DIVISION SOMX 01 |

! asfis-2012 SOMX (1]

AT
=

frogfish

turgeon
mottied eel
sturgeon

s¢ sturgeon

n longfin eel

lin sturgeon
mottled el
sturgson

Lbarbel sturgeon

ic sturgeon

n sturgeon
Zealand longfin ezl
fed longfin el

fr es
Esturgeon de lAdriatique. Esturion del Adriatico

Pagre double bands Sargo de dos bandas.

Esturgeon vert Esturion verde

Esturgeon barbilons frangés  Esturion barba de flecos

Ia
Acipenser naceari
Acanthopagrus bifasciatus
Amia calva

Acipenser dadryanus
Antennarius analis
Acipenser fulvescens
Anguilla bengalensis
Acipenser schrencki
Acipenser sinensis
Anguila mossambica
Acipenser mkadoi

Anguila marmorata
Acipenser medirostris
Acipenser nudiventris
Acipenser oxyrinchus
Acipenser persicus
Anguila dieffenbachii
A e

AUTHOR
Bonaparte 1836
Forsskal 1775
Linnacus 1765
Duméri 1359
(Gosine 1957)
Rafinesque 1817
(Gray 1831}
Brandt 1869
Gray 1335
(Peters 1852)
Hilgendorf 1882
Quoy & Gaimard 1824
Ayres 1854
Lovetzky 1828
Wichill 1815
Borodin 1397
Gray 1342

Setndathiies {67

||} ref_country

Validate Datasets

1 Country continent relations

Column Type:  Ghild Code

| Code List COUNTRY_OLD

Code List selection

| Name

CL_SUB_UNIT
CL_SUB_DIVISION
CL_VESSEL_TYPE
CL_VESSEL_TYPE
CL_SUB_AREA
CL_FAQ_MAJOR_AREA
CL_DIVISION
COUNTRY_OLD
SPECIES_OLD.
CONTINENT_OLD
AREA_OLD
CONTINENT_COUNTRY

Agency Id

Creation Date.
9/8/11 2118 PM FAQ
908111 2:18 PM FAO
912111 10:03 AM FAQ
912111 10:03 AM FAQ
912111 10:52 AM FAO
912111 11:33 AM FAQ
S12I11 1143 AM FAO
912111 1:39 PM undefined
912111 1:45 PM undefined
912111 2:21 PM undefined
9112111 2:32 PM undefined
812111 4:06 PM undefined

%
Version |
; -
{ ‘
1
1 |
i |
1 |

|
: |
- |
1 |
f |
1 9
1 v

| Column properties |
Label: ame en Column Type: | Description| ~| Value Type: Text (Lorem ipsum dixitipse.) x|
Column properties
N
E Label: cpyig
id ® fid ® namezh © name ru  ® min long ® max long min_lat max st ® un code ™ undp code iso 2 code iso 3 code “ pame en ¥ name fr name es  ® nam{
A Angola
- . T ithuania “ ehild
T Togo 155
Congo, Dem, R i
127
Kiribati ¥ =
A & Gabon i
l Cook Isiands | 160
H Croatia 10
{ 148
B 66
T Cyprus 244
™ Ly Marsball loland, & V- 163
218
“Dsviuton or A 2t = Ostbuton for Aot Sttt = = Dt for At Vet Cenrl = | Dsirvton for Ao, Easer Cenval =) B
CrangeType = View - Opans - miaas = Zoom- ek - 2
yFs)

1500

Y-values

Distribution for Atlantic, Northeast
table: LargeTimeseries xAxi - Crouping On- Area

Roramiz bramai1 9811 2074)

Lines From: species

> Abrami: brama - Abramis op - Acamthistus brazianu: - Acanthuridac

Analyse
And
Project

Scale =1 :

140M




slayers
(2} P Temperature in [12-15-09 01:00] (3D.
@] Sardasarda

2Map

7> Exclusive Economic Zones Boundaries..

> ES

alfia @

Qgg EKRIQ"Q[ m And Selected Layers a AgaTrue Marbie Layer | (§ ) Remove AlLayers cws Add External WS Layer

Cyvonams e

dasats 5

Sarda narca deain

Heta intormaron

9 Species Characteristics (8 Them

Deepwater [

Mammal wa

Angang e
Oing wa
Dangeisus A
inwertebiate wa
iogee Wi
sesnirg wa

Fresmater wa
3 Species Codes (2 Itemns)
species D

speces Coge us

Phase

General details

Algorithms:

Data generati

Combine sources:

Whathar man

Search for Tile | temperature Q@3 .+ Summary layerinfo 1
O LayerTte Abstract Keywords Layer Name Fuly ~ ] New Browser Tab = |gj View XIIL source
[F]| @ near surface_temperaturc_snomaly from [(1-16.50 13:00] fo . temperature_anomaly: near_surface temperature_anomaly (K)inthe . HadCRUT 42.0.0.meflan_ CLMATOLOGY_WETEOROLOGY_ATUOSP... temperature_anomaly E .
Fulcation Date: o In:0315/10:32 GAFE200.3013 Metadata Identification: Temperature in [12-15-09 01:00] (30) {Native | |
Scope Code: DATASET grid ORCAD25.L75 monthly average: Data extracted from dataset
= : z 3 :/ fatoll : lobal-
[7] @ near_surface_temperature_anomaly from [01-16-50 13:00] to [ temperature_snomaly: near_surface_temperature_anomaly {K) inthe . HadCRUT 4.2.0.0.median_CLMATOLOGY_METEOROLOGY_ATMOSP..  temperature_anomaly http:/ fat o i /o
Publication Date: Mon Jun 03 15:10:22 GHT=200 2013 i o+ Sl i e =
Scope Code: DATASET
Abstract:
[V @ Temperature in [12-15-09 04:00] (3D) (Hative grid ORCAU25.L75 .. votemper. Temperature (] in the fime range between [12-15-09 01.00... Hative orid ORCAOZS.L7S monthly average, global-reanalysis-phys-00.. votemper B
Publication Date: 1fon May 06 20.00:12 GMT=200 2013 votemper: Temperatura (K) in the time rangs batwesn [12-15-03 01:00] and
Scope Gode: DATASET [12-15-09 01:00]. Time interval lenght: .0 secs. Number of time instants: 1.
. : Humber of Dimensions: 3. Hative grid ORCA025.L75 manthly average: Data
] @ Temperature in [12-15-09 01:00] (3D) {Native grid ORCAO25.L75 ... votemper: Temperature (K) in the time range between [12-15-08 01:00... Native orid ORCAO2S.LTS monthly average, globakreanalysis-phys-00... votemper extracted from dataset hitp://atoll
Publication Date: 1on Way 05 20:00:12 GMT=200 2013 lysis-phy
Scope Code: DATASET 004-b-ref-fr-mjm85-gridt. Local file in iMarine: global-reanalysis-phys-001-
0041 .
[ @ Temperature in [07-01-01 13:00] (3D) {World Ocean Atlas 2006 .. 100ant: Temperature (deg C) in the time range between [07-01-01 13:...  World Ocean Atias 2005, Tl version: 8.4.13, NAP version: 6.2.2, unf....  t00an gridt_ENVIRONMENT_OCEAINS_ELEVATION_1366210702774.0c.
Publication Date: Mon Jun 03 15:10:35 GHT+200 2013
Scope Code: DATASET Topic Category:
[ @ Temperature in [07-01-01 13:00] (3D) {World Ocean Atlas 2006 .. 100ant: Temperature (deg C) in the time range between [07-01-01 13:...  World Ocean Atias 2005, Tl version: 8.4.13, NAP version: 6.2.2, unf....  t00an ELEVATION
Publication Date: Mon Jun 03 15:10:35 GHT+200 2013 ENVIRONMENT
Scope Code: DATASET e
Saarch tor namais)
Advances Sasrch Optians - = =
HSPEC group generation settings
swtengra v [T AR = Cencrotve 14 Scanife  Snow eaieg masn = 2

Select HCAFs Select HSPENSs

Generation Settings |

Mative Range

Native Range 2050

| Suitable Range

' Suitable Range 2050

Select which algorithm(s) to use.
I Data only

jon :

! Data and static images

I Data, images and GIS layers

Choose what you want to generate

@ Maching only ) Al

Choose how service should combine selected sources

[l Earca rananarstinn.

Execution Environment |
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MEAN=0.81

VARIANCE=0.02
NUMBER_OF_ERRORS=6691
NUMBER_OF_COMPARISONS=259200

ACCURACY=97.42 FAO Eleutheronema tetradactylum

MAXIMUM_ERROR=1.0
MAXIMUM_ERROR_POINT=3005:363:1 VS
COHENS_KAPPA=0.218

COHENS_KAPPA_CLASSIFICATION_LANDIS_KOCH=Fair | AquaMaps Eleutheronema tetradactylum

COHENS_KAPPA_CLASSIFICATION_FLEISS=Marginal
TREND=EXPANSION
RESOLUTION=0.5

Maps Comparison with GeosCube

I art

1000 km 7
|W,L—| 1:1000000
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OAI-PMH, OpenSearch
FAO Facksheets
Aquatic Commons
Bioline International
Biodiversity Heritage
OceanDocs
Nature, PenSoft
Journals

Statistical

SDMX * Data

FAO Codelists
IRD Codelists

>

>

» FAO datasets
» Eurostat

>

1IS019139 (OGC W*S)

Ontologies
and Data
Warehouses

GeoSpatial
Data

Biological
and
Ecological
Data

RDF, OWL
FAO FLOD
Marine Top Level Ontology
IRD Ecoscope
FactForge, Yago2

DarwinCore / 1SO19139

>35 M Observations (OBIS)

=~ 120 K Observed Species (OBIS)
=~ 500 K Taxa (WoRMS)

>600 K Scientific Names (ITIS)
>12 K Species Maps (AquaMaps)
= 600 Species Extent (FAQO)

... FishBase, SealifeBase

... Col, GBIF

» 10 years Chemical and Physical variables in 2D space

variables

» |ce concentration and velocity, Chlorophyll, Oxygen, Nitrate, Phosphate,
Phytoplankton as carbon, Salinity, Temperature, ...
» On-demand Chemical and Physical variables in 3D space

» Apparent Oxygen Utilization, Dissolved Oxygen, Salinity, Temperature, ...

iMarine data platform for collaborations




Is this enough?

* An ecosystem of
participatory data e-
Infrastructures

@ ° Regulated by policies
¥/ Enabled by standards

.« Promoting not only

access but mash-up of
heterogeneous data

iMarine data platform for collaborations



Virtual Research Environment

iMarine is user-centric and workflow-oriented thanks to
the gCube VRE technology

Virtual Research Environment (VRE) is
* adistributed and dynamically created environment

* where subset of data, services, computational, and
storage resources

* regulated by tailored policies
e are assighed to a subset of users via interfaces

 for a limited timeframe *

* at little or no cost for the providers of e
the participatory data e-infrastructures =~ Z ' 2
._A'#_‘_,,t *.A\_ P
L. Candela, D. Castelli, P. Pagano (2013) Virtual Research Environments: An Overview and a
Research Agenda. Data Science Journal, Vol. 12
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PP Virtual Research Environment

to share and collaborate

Share Communicate Organize
Database Tables Post Dynamic VRE Creation
Workflow Favourite Secure

Files Connection Policy Control

iMarine data platform for collaborations



——— iMarine Technology

e iMarineis powered by gCube " EUPL

ELFF:'!}F-:-*.H LUINTGON
PUBLIC LICENCE

Hot Projects on Ohloh Filter by Language: [Eoltl

Rank Name Claimed By PAI ”::::’ httpSZ//WWW.Oh|Oh.net/p/gcu be
L @ Chramium {Google Chrome} é 80.660 = =
3 . Chromium Blink 2 77.498 .A.Etivlty
3 g' Intellil IDEA Communi ty. 2 72.798
4 @ KDE KDE é 70.475
- R 30 Day Summary 12 Month Summary
6 W Morilla Firefox FDT:;:‘[‘?M £ 67.209 el A 2004 Wiar - 2014 Mar< 2A s S |
d i A e 1145 commits 11102 cCommits
FEa f | 20 contributars Up +2564 (20%) from previous 12
; ; months
- T P including 1 new contributor
43 Contributors
Up +8 (22%) from previous 12
Lines of Code months

-+ is mostly written in Java

5M

with an average number of source code comments

2009 2010 2011 2012 2013 2014

| @ Code @ Comments @ Blanks |

-+ has a well established, mature codebase
maintained by a very large development team
with increasing ¥-O-Y commits
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PP IMarine e-infrastructure

iMarine is exploiting D4Science.org @

D4SCIENCE
INFRASTRUCTURE
Across
Geographically administrative Operation Built on SLAs
Distributed boundaries
Computing Across private
Infrastructure '
and commerCIaI Support monitoring,
providers auditing, reporting, and
notification
Trust Privacy, governance,

Service
Allocations, Uniform
Deployment, resource and

Monitoring, and data access Security, trusted
Operation network

and attribution
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PP — Multi-tenant Delivery Model

/\

Dynamic deployment

e Hosting
D4SCIENCE i
P b g T Infrastruc'Fure e Resource Lifecycle
as a Service e Monitoring
e Accounting
e Security

¢ BiolCube
Software as a e ConnectCube
Service e GeosCube

e StatsCube e

e FeatherWeightStack
Platform as a e SmartGears

Service e ApplicationSupportLayer
e SOA3
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WWW.I-marine.eu

I-marine.d4science.org
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. Google Analytics iMarine portal
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