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Why openModeller?

Proof of concept: specimen occurrence data as 
infrastructure for research and policy making

First prototype developed as part of the speciesLink project 
(2001-2005)

−

 
Open source, C++, available at sourceforge

−

 
Attracted international collaboration: University of Kansas and 

University of Reading



Why openModeller?

Modeling process is usually quite complex and time 
consuming

requires great expertise in a number of software and tools 
(different formats, different software, …)

framework capable of dealing with different projections, 
coordinate systems, and formats

By using such a framework, specialists would be able to 
concentrate more on the analysis then on preparation of 
data 



Thematic project funded by Fapesp (2006 – 2009)
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openModeller basic functionsopenModeller basic functions

Work with multiple algorithms.
Allow different interfaces on top of the same library (desktop, 

command line, web)

Support different input formats (for both points and rasters).

Platform independent (runs on GNU/Linux, Mac OSX and 

Windows).



local files GBIF local files

Occurrence data (points) ‏ Environmental data (rasters) ‏

openModeller

Algorithm 1

Algorithm 2

Algorithm n

Interfaces (desktop, command line, web service, etc.) ‏

data cleaning
georeferencing

modelling, pre-analysis, post-analysis API

occurrence
data 

reader

environmental
data

reader

GEOSSTerraLib

openModeller architectureopenModeller architecture

plugins

speciesLink



Reference Reference CenterCenter on Environmental Informationon Environmental Information

Brazilian not-for-profit, non-governmental organization that aims to 
contribute towards a more sustainable use of Brazil's biodiversity through 
dissemination of high quality information.

www.cria.org.br



The The speciesspeciesLink network (Link network (splink.cria.org.brsplink.cria.org.br))



speciesspeciesLink evolutionLink evolution

FAPESP Nov 2005
~700k records

~40 collections

Out  2008
~3M records

~ 160 collections and subcollections

45% georef



speciesspeciesLink regional serversLink regional servers

+ coleções de países
amazônicos

+ repatriação de dados
NYBG, MOBOT, ...



speciesspeciesLink indicatorsLink indicators

66% Plants
28% Animals

5% “broad scope”

1% microorganisms 85% from Brazilian collections
15% from foreign collections













Good models depend on data
(quantity and quality), 
tools, and knowledge
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Escola Politécnica da USP (Poli-USP)

Dept. of Computing and Digital Systems Engineering
−

 
Agricultural Automation Laboratory (LAA)

Architecture, algorithms and software engineering

−

 
Architecture and High Performance Computing (LAHPC)

Cluster and grid computing

−

 
Adaptive Techniques Laboratory (LTA)

Adaptive algorithms

Team:
−

 
6 faculty members

−

 
5 PhD, 1 MSc and 10 undergraduate students

Scholarships from FAPESP, CNPq, CAPES, FDTE



Contributions of Poli-USP to oM

New architecture with focus on interoperability

New algorithms: modeling and analysis

High performance computing

Software development process
−

 
Unit tests

−

 
Process documentation

Case studies
−

 
Environmental services: pollinators



Architecture

Facilitate integration with other applications
−

 
Make modeling available to other applications

−

 
Access data from distributed sources

Examples
−

 
GBIF – Global Biodiversity Information Facility

−

 
IABIN – InterAmerican Biodiversity Information Network

Paradigm: Service-oriented architecture
−

 
Break oM into a set of services

that can invoke (and be invoked by) other applications
Cluster: available as a high performance modeling service



Web interface to the service-oriented oM



New Algorithms

Importance of having more algorithms
−

 
Performance: computational and biological (functional)

Modeling algorithms
−

 
GARP

AdaptGARP: based on adaptive techniques
P-GARP: parallel version for cluster execution

−

 
MaxEnt: maximizes entropy

−

 
Environmental Distance: Mahalanobis distance

−

 
Neural Networks: learn from examples

Analysis algorithms
−

 
Jackknife: layers selection



T(GARP) T(PGARP) np speedup efficiency
0,68817 0,6817 1 1,01 1,01
0,68817 0,4176 2 1,65 0,82
0,68817 0,3545 3 1,94 0,65
0,68817 0,2919 4 2,36 0,59
0,68817 0,2708 5 2,54 0,51
0,68817 0,2436 6 2,83 0,47
0,68817 0,2414 7 2,85 0,41
0,68817 0,2144 8 3,21 0,40
0,68817 0,2119 9 3,25 0,36
0,68817 0,2285 10 3,01 0,30
0,68817 0,2362 20 2,91 0,15
0,68817 0,2233 40 3,08 0,08

Obs.: 
O speedup representa o

 

 
número de vezes que um 
algoritmo paralelo é

 

mais

 

 
rápido do que um 
seqüência, considerando o 
melhor algoritmo 
seqüencial disponível.

Performance improvement



High performance computing

Why high performance computing?
−

 
Modeling and projection are computer intensive

−

 
Up to many days to complete on a desktop computer!

Computer cluster infrastructure
SGI 88 cores:11 nodes, 2 quad Intel Xeon 2.0 GHz and 8 GB 
ram memory;
Hosted at USP-CCE Datacenter
Dedicated to oM

Parallel version of oM’s algorithms
−

 
P-GARP, P-bestSubsets, 

Cluster power available on oM Desktop



Case study: ecosystem services – pollination

Peponapis spp x Cucurbita spp

• Tereza C.GIANNINI (Thesis project)

• Peponapis (Eucerini, Apidae)
•bees specialized on flowers of the genus Cucurbita. Neotropical 
distribution with diversity center in Mexico.

• Cucurbita spp
•pumpkins: 13 wild and 5 cultivated species. Diversity center in Mexico.

• Distributions patterns?



Case study

Distribution of pollinators x commercial x native pumpkin

P. pruinosa

C. pepo pepo

C. digitata

Peponapis 
spp

wild pumpkinsCultivated 
pumpkins



Future plans & Team (PoliFuture plans & Team (Poli--USP)USP)

Plans
Web Interface to service-architecture, cluster and grid computing,

more algorithms: parallel versions of Jackkniffe, MaxEnt, ANN

Human resources on modelling: users and developers

Case studies

Team

Profs: AM Saraiva, PLP Correa, LM Sato, JJ Neto, ET Midorikawa, RLA 

Rocha, E Murakami (UDESC)

Graduate Students: FS Santana, F.Rodrigues, ESC Rodrigues, RL 

Stange, SL Stanzani, TC Giannini.

Undergrad. students: Danilo, Mariana, Albert, Alex, Igor, Jefferson…



Thank youThank you

http:// openmodeller . sf . net
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