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Centro de Referéncia em Informacao Ambiental

CRIA (Reference Center on Environmental Information)
a not-for-profit, non-government organization.

lts aim is to contribute towards a more sustainable use of
Brazil's biodiversity through the dissemination of high
quality data and information generated by the scientific
community



Focus for the GBRCN information
system
Linking existing systems — information
exchange
Quality — data validation
Data content
Data usability



Strategies for data integration

1) Same software and database used by all providers
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Strategies for data integration

1) Same software and database used by all providers

v’ Interesting solution if all providers agree to use the same
system:

v Improvements benefit all participants.

v Shared costs.

v' Good performance (although queries are run in the
production database).

= Lack of freedom to make custom adjustments.

= Very difficult to accomplish if providers are already using
their own management software (sometimes developed

with considerable effort).
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development CRIA

Importing data from existing lists
Maintenance, correcting bugs
New implementations

Support to the coordination
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backups, backups, backups, backups ...

Web interface
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Strategies for data integration

2) Periodically export data to a central database

standard format
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Strategies for data integration

2) Periodically export data to a central database

Examples:

e Common Access to Biological Resources and
Information.

* Beganin 1999.

e 28 catalogues from European institutions
(>100K records).

SICoc - 1 phase of the Brazilian network



Data providers
(culture collections)
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Strategies for data integration

2) Data providers periodically export data to a central

database
v’ Good performance.

v’ Easier to implement.

= Queries are performed on potentially non current data.

" Onus on providers to transform data into a common format
and periodically export it.

= Experience with SICol: no updates



Strategies for data integration

3) Real time distributed queries

wrapper software

data standard & protocol
web server users
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Strategies for data integration

3) Real time distributed queries

Examples:
R NIPY e 1998 - 2003.

N ' e North America.
By The Species Analyst | o1 ATere

ORNIS & FishNet.

TS REMIB

gl Red Mundial de » Started in 1998.
Informacion sobre . pexico.
Biodiversidad

e Started in 2000.
e ; * 9 major herbaria.
] e 6 million records (80%

databased).




Strategies for data integration

3) Real time distributed queries

v’ Access to current data.

v’ Providers have more confidence and sense of control.

= Performance and scalability bottlenecks.
= Performance limited by the slowest data provider.
= Servers sometimes down, network problems.

= When data providers go offline their data become
unavailable.



Strategies for data integration

4) Data harvesting

data harvester

\ web server users

N
e 000
oy |

data provider 3 centralized search



Strategies for data integration

4) Data harvesting

Examples:

OCEAN
BIOGEOQOGRAPHIC
INFORMATION SYSTEM




Strategies for data integration

4) Data harvesting

v' Good performance.

* |t may be necessary to define a common (minimum) field
set for storing data in the central database.

= Queries are performed on potentially non current data.

= Difficult to implement if there are many protocols and data
standards involved.



Data Model: DarwinCore

« Based on specifications developed by the DublinCore
Metadata Initiative. Can be seen as an extension of it for
biodiversity data.

- lts latest version consists of a glossary of terms including
definitions, examples, and commentaries, including how

terms:

— are managed

— can be used

— can be extended for new purposes

* Designed to minimize the barriers to adoption and to
maximize reusability in a variety of contexts.



On the evolution of Darwin Core
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has 970
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2002
48 elements
XML tied to a protocol

Standardization required!



Data exchange protocol - TAPIR

TDWG Access Protocol for Information Retrieval.
Integrates functionality from DiGIR and BioCASe.

Completely independent of the data being exchanged:
Works with DarwinCore and ABCD.

Official TDWG standard.
Tools and documentation available.



Choosing standards and protocols

e Choose from existing standards whenever possible:
* This can save you considerable time.

* Will likely avoid interoperability issues in the
future.

 Seek compatibility with other initiatives.
e You can benefit from existing tools.
* You may get extra functionality/data.
e Data providers are the pillars of every network:
 Help them improve their data.
* Ensure that data remain curated at the source.

 Show them that data sharing promotes citation
and usage, giving them credits and visibility.



The speciesLink network
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Points to consider

* Biological collections in Brazil
— A small number of “large” collections

— A great number of important small research
collections

e Average characteristics

— Human resources: expertise in informatics (normally
insufficient)

— Equipments and installations (normally insufficient)
— Connectivity (normally slow or unstable)



Challenges

— Integration of primary data from all taxa, from
distributed collections, using different software in
diverse environments

— Integrating data from collections with low and/or
unstable internet connectivity, using basic
hardware and no computer expertise

— Maintain full control over the data served to the
network at the provider’s end



Development parameters - architecture

— Collection’s routine must not be altered

 Practically any software is accepted (Excel, Access,
Specify, Biota, Brahms, PostgreSQL, MySQl, ...)

— Data provider must have full control over the data

 What is sensitive data, what is open and free
* Digitization strategy, data cleaning strategy

— Data provider must be fully acknowledged
— Connectivity problem must be overcome

— Network must be interoperable with international
Initiatives



Network architecture
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spLinker: software to send data to cache node

Platform Independent (java)

Connects to practically any
database

Offers full control over data

Checks repository and only sends
updates (low traffic)

It is possible to filter sensitive
data using regular expressions

a A
data splLinker
(Java)
A
A
Management
system Data

repository

Brincipal Configurasdo  Ajuds

El* splinker v.5.1 -— TESTE - Colecan para Testes
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The development of the speciesLink network

SP'E‘:’eﬁ'i nk portugués
' data & tools (the project
'[—Inmcmom

All indicators presented are based on on-line data only. They are dynamic or daily reports presented as charts or graphs. The indicator
reflects only the analysis of data that is available on-line sa therefare may not reflect the reality of each collection, especially those with a low
percentage of digitized data.

See:pthensptensforindicstors 3 All Networks - All Cellections - records

here
Oct. 2005
1,600,000 709,306 records
Launched
Oct. 2002
200,000 5,280 records

0s/2003

= Or-line 8 Geo-referenciadas i

3.5 million

Estimated
Growth
1.7 million



Data Sharing

* Does not depend only on the will to share
data

— It must be planned: adequate resources,
expertise, infrastructure

— Must be organized: data models, controlled
vocabulary, communication protocols, ...

— Must be easy or at least “doable”

— Must have a compatible data policy: free and
open access to non sensitive data



speciesLink architecture
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Lessons learned

(1 Adoption of internationally agreed standards and protocols is key
L Support unlocking and sharing of data (make it simple and easy !)

U Enable data providers to have full control of their data determining what can be
openly shared and what is sensitive

[ Full credit and acknowledgement to the data providers at all levels !
(] Data providers must see the benefit to participate in the network

(] Data flagging and data cleaning tools are key to support the identification of data
inconsistencies

(1 Stable and long term funding is necessary to ensure development and the
persistency of open and free data networks (persistent repositories are critical;

funding mechanisms need to be improved !)



Putting the pieces together

Fiocruz - RJ




the pieces put together

Embrapa
Infomicro

Splinker

global catalogue distribution maps indicators reports datacleaning reports



CRB
o projeto
temas associados

catdalogo virtual
s
Simple search 1| Collections | Next

Use the options below to select the collections to be searched

Uncheck all

Collection type EGE - Banco de Germoplasma de Bacillus spp. para controle biologico

all < ER - Colecdo de Culturas de Bactérias Diazotrdficas

Collection location CEM&l - Colecio Brasileira de Microrganismos de Ambiente e Industria

Sy CCFF - Colegdo de Culturas de Fungos Filamentoses do Institute Oswaldo Cruz
i 1 Pl

all p CCGE - Colegdo de Culturas de Bacillus e Géneros Correlatos

CFAF - Colegdo de Culturas de Fitopatégenos e Agentes de Controle Bioldgico de Fitopatégenos

G- Colegdo de Culturas de Fungos Entomopatogénicos

Quahty level 222 CLIOC - Colegio de Leishmania do Instituto Oswaldo Cruz

KEEKEREEKEK X K

IBSEF - Colegdo de Culturas de Fitobactérias do Instituto Bicldgico

[NCOS - Colegéo de Microrganismos de Referéncia do Instituto Macional de Controle de Qualidade em
Salde

<

SICoc

portugués | help

Advanced

: Indicators dataCleaning
search

Ministerio da Ciéncia e Tecnologia, MCT
Centro de Referéncia em Informacgac Ambiental, CRIA
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SICoc

portugués | help

catalogo virtual
b

About |

Enlgepa

BGB |

cBmAl |

CCGB

IBSBF |

INCQS

How to cite | Use restrictions

spLink kingdom

2]
-
(Al apat el sl el ata) sl ol sy sl sl abatal sl s ats

phylum class order

family genus
- Bacillus
- Bacillus
- Bacillus
- Bacillus
- Bacillus
2 Bacillus
- Bacillus
2 Bacillus
- Bacillus
% Bacillus
- Bacillus
= Bacillus
- Bacillus
S Bacillus
- Bacillus
- Bacillus
- Bacillus
- Bacillus
- Bacillus

- Bacillus

BGE - Banco de Germoplasma de Bacillus spp. para controle bioldgico
Embrapa Recursos Genéticos e Biotecnologia
Quality Procedures ???

species subspecies scientific name scientific name aut

cereus

cersus

cersus

cersus

cerels

cereus

cersus

cersus

cersus

cersus

cersus

cereus

cersus

cereus

cerels

cereus

cereus

cersus

cereus

cersus

Bacillus cereus
Bacillus cereus
Bacillus cereus
Bacillus cereus
Bacillus cereus
Bacillus cereus
Bacillus cereus
Bacillus cereus
Bacillus cereus
Bacillus cereus
Bacillus cereus
Bacillus cereus
Bacillus cereus
Bacillus cereus
Bacillus cereus
Bacillus cereus
Bacillus cereus
Bacillus cereus
Bacillus cereus

Bacillus cersus

Frankland & Frankland
Frankland & Frankland
Frankland & Frankland
Frankland & Frankland
Frankland & Frankland
Frankland & Frankland
Frankland & Frankland
Frankland & Frankland.
Frankland & Frankland
Frankland & Frankland
Frankland & Frankland
Frankland & Frankland
Frankland & Frankland
Frankland & Frankland
Frankland & Frankland
Frankland & Frankland
Frankland & Frankland
Frankland & Frankland
Frankland & Frankland
Frankland & Frankland,

Ministerio da Ciencia e Tecnologia, MCT

iZentro de Referéncia em Informacéo Ambiental, CRIA
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Making things possible
e Setting big goals, but...

— Step by step approach
— Problem driven approach

 Make it simple or at least doable
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Geographic distribution of all records within the speciesLink network

Dora Ann Lange Canhos
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