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Naturalis Biodiversity Center Deploys Massively Scalable OpenStack Cloud 
to Drive Species Sustainability and Access to 37 Million Object Catalog

Leading Dutch Biodiversity Institute Transforms 
Scientific Computing, Welcomes Third Party 
Research Collaboration

The Business
Research experts around the world exploring plant and animal sustainability are now 
taking note of the scientific resources of the Naturalis Biodiversity Center. The Netherlands 
based Center recently expanded third party access to its 37 million natural history object 
catalog to promote species’ wellbeing and the planet’s future. 

Through collaboration with universities and partner institutes, the government funded 
Center now has one of the largest collections of data to analyze biological and geological 
diversity, as well as endangered species and address the threat of extinction. To accelerate 
groundbreaking research, this information, housed on the Center’s scalable, high 
performance OpenStack cloud, is now accessible to the scientific community through 
a published application program interface (API). 

If they don’t know about it already, every scientist collecting, conserving or studying 
organisms across the globe should discover the Naturalis Biodiversity Center – the single 
center of expertise for pooling knowledge on species and evolution. 

Challenges
Over the last few years, the Naturalis Biodiversity Center has expanded to meet the 
growing needs of the scientific community. To better serve the community, the Center 
combined previously separate organizations, including a thriving natural history 
museum, and quickly became a 700-person entity, with 100 resident scientists, 200 
guest researchers, and an IT staff of 35 to support these professionals. 

Additionally, a 30 million Euro grant from the Dutch Economic Structure Enhancement 
Fund allowed expansion of state-of-the-art laboratories and research collaboration, and 
the initiation of one of the world’s largest projects for natural history digitization to date.

Concurrently, DNA sequencing, 3D, and GIS technologies led to the proliferation of 
scientists’ data sets. Combined with the trend to analyze relationships between species, 
the Center required more scalable and powerful compute resources. 

By the end of 2013, the Center’s IT department had consolidated resources and was ready 
to address its systems’ constraints to support the next phase of organizational growth. 

To date, Naturalis’ highly trained scientists conducted research on powerful desktop 
computers and assumed much of their own systems administration. Time spent building 
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and maintaining these systems, however, took away from important 
research. Furthermore, the IT staff was increasingly called to troubleshoot 
systems and mitigate security risks. 

New desktop systems took too long to provision, lacked sufficient 
processing and memory, and were not evenly distributed across the 
staff. The Center’s scientist needed more freedom and control over 
their research. 

Additionally, more powerful systems were also needed to digitize, publish, 
and share the 37 million object catalog with a wide range of stakeholders. 
Some digitization had already begun and the database was already 
approaching one petabyte of storage. To continue, Naturalis would need 
larger and more cost efficient storage. The Center also needed additional 
compute resources to process requests for data from the community 
through newly created APIs.  

The IT team at Naturalis recognized it was time for an IT transformation 
to better serve internal and external stakeholders, and keep IT support 
costs in check. New systems must deliver rapid and broad access to 
high performance compute, massively scalable storage, and additional 
compute to share the digitized catalog. 

The decision was made to centralize and evenly distribute massively 
scalable cloud resources using open source software that would limit 
dependency on a single technology vendor.

“Our scientists relied on high performance desktop systems that 
were unevenly distributed and expensive to maintain”, says Marc de 
Hart, ICT Manager. “To facilitate world class research, we needed to 
centralize and democratize resources, and then extend data access to the 
research community.”

Solution
In early 2014, a project team was formed and the members began 
their search for open source cloud technologies and quickly found the 
OpenStack technologies and community to be an attractive answer. The 
team downloaded and installed an OpenStack cloud and were satisfied 
with its functionality but concerned about maintaining its growth.

The team then learned of Mirantis’ strong expertise as a pure-play, 
vendor agnostic provider of OpenStack distribution and services, and 
contacted the organization. Using Mirantis’ reference architecture and 
documentation, the group educated themselves on the technology and 
built themselves a small working system.

Satisfied with the initial system, the team gained additional OpenStack 
knowledge and expanded the cloud to accommodate multiple workloads 
– high performance compute for research scientists, storage for the 

digitized catalog , and web servers for data sharing.

The Naturalis IT team used the OpenStack Fuel tool, included in the 
Mirantis OpenStack distribution, to deploy and manage all components of 
their cloud, and Puppet for configuration management. With expansion, 
Intel based systems were moved to commercial data centers in Delft 
and Amsterdam in a high availability configuration.

Quickly the Center’s scientists embraced the high performance 
infrastructure-as-a-service (IaaS) resources and the deployment grew. 
New, powerful systems allowed for more innovative research and 
distribution was evened out through the institute. Further Ceph storage 
was scaled to accommodate the digitization project, and LAMP based 
web servers running on OpenStack were extended to the organization. 

“The Mirantis reference architecture, documents, and training got us up 
and running quickly, and their Fuel deployment tool, peer reviews, and 
support services guided our expansion,” says de Hart. 

The deployment has now grown to 25 Intel based nodes and will soon 
expand to 32 with five terabytes of RAM for sophisticated research. Ceph 
storage recently  hit one petabyte to accommodate the catalog and 
research data. And importantly, administration for the entire Mirantis 
OpenStack cloud requires only one full time employee, and can be scaled 
without additional headcount.

“With OpenStack, we have expedited scientists’ access to 
powerful resources and can now scale the cloud without adding 
administration staff.”

With this success, the IT team decided to build a second highly available, 
automated OpenStack cluster to port Microsoft based financial, human 
resources, and collaboration business applications to the cloud. 
Furthermore, the team expanded the OpenStack cloud to provide 60-
day fileserver backup resources for the entire organization.

Currently, the IT transformation is evolving rapidly to welcome outside 
scientist collaboration, promote innovation, and keep species alive.

Results
As a result of the Mirantis OpenStack deployment, the Center’s scientists 
have much faster and more democratized access to high performance 
research systems. Calculations that previously took weeks are now 
completed in days or even hours. And researchers have the freedom 
and control to quickly scale, return, and rebuild resources as needed.

Rapid scaling of storage for digitizing the 37 million object catalog is 
substantially more efficient and affordable than before the OpenStack 
and Ceph deployment. In fact, the Center’s previous model of buying 
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large proprietary storage systems had become unaffordable. 

Using the Fuel deployment and management tool, web servers for 
research community collaboration can now be provisioned in only ten 
minutes.  As a result, the Center has increased access to their rich species 
and natural history catalog.

“Adding machines to our OpenStack cloud to scale compute, memory, 
and storage is really easy. We’ve done it many times and can now get 
new machines up and running in a few hours,” says de Hart.

An unexpected benefit is porting Naturalis’ business applications to the 
OpenStack cloud for easier monitoring and management. The IT team 
is now moving additional business applications to the cloud. Another 
unanticipated benefit is that Ceph storage for fileserver backup is now 
cheaper and easier to use than previous resources.

Finally, the IT team can more efficiently maintain the OpenStack cloud 
than previous proprietary desktop and storage systems. Thus, operational 
costs per unit of system resource are much lower and the Center has 
avoided vendor lock in.

As a next step, the IT team plans to add platform-as-a-service resources 
to scientists, expand self-service provisioning, and seek out OpenStack 
tools specific to scientific research to drive further innovation. 

“We’ve made a total shift in the way we run our systems. With our IT 
transformation and OpenStack cloud, we’re ready to expand access to 
the number one biodiversity center in the world.”  

So for scientists conducting biodiversity research — in need of data, or 
requiring high performance infrastructure — look no further than the 
Naturalis Biodiversity Center on the web at https://science.naturalis.nl/
en/ and live in Leiden, Netherlands.

MORE INFORMATION ON NATURALIS BIODIVERSITY CENTER

Naturalis Biodiversity Center 
http://www.naturalis.nl/en/

Naturalis Biodiversity Center research  
https://science.naturalis.nl/en/ 

Naturalis Biodiversity Center IT services  
https://science.naturalis.nl/en/ict/ 

Dutch Species Catalog  
www.soortenregister.nl  

The Netherlands Biodiversity API  
http://bioportal.naturalis.nl/api?language=en


