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B
iomedical research is facing Big Data challeng-
es. At present however, researchers don’t have 
user-friendly IT tools to handle these data. To 
solve this problem, Science Gateways are de-
veloped. Science Gateways are built as easy-to-

use, web-based and scalable tools that manage and 
integrate data, methods and infrastructure for scien-
tific research. 
The AMC Science Gateways for biomedical research 
enable scientists to run large-scale data analysis eas-
ily and efficiently from web interfaces. From the gateway interface the scientist can start, monitor 
and inspect results of the analysis and collaborate with other researchers. The details of the under-
lying data and computing infrastructures are totally hidden from the researchers, so that they can 
focus on their research.

ICT science question
How can Science Gateways deal with the perplexing amount and variety of system components? 
How can Science Gateways deal with the fact that the requirements from scientists are unknown or 
changing? Our research adopts principles of design science for information systems: we iteratively 
build science gateways, validate them in the field and generate methodologies and best practices 
for the construction of future gateways. Our approach is unique because our gateways are de-
signed for, evaluated by, and adopted by researchers in daily practice. Furthermore, our methodol-
ogy and technology enables fast construction of new gateways across scientific domains.

Application
Our gateways will support the following domains and communities:
Neuroscience: AMC Brain Imaging Centre utilize our gateways to parallelize execution of computa-
tions for neuroimage data analysis and management.
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Molecular docking: AMC Medical Biochemistry department uses our gateway to perform in vitro 
drug screening, which requires parallel execution of massive computations. DNA sequencing data 
management: the Bioinformatics Laboratory and the Department of Rheumatology and Clinical 
Immunology of the AMC will utilize our gateway to manage ImmunoGenomics data.

Alternative Application
Various other groups have shown interest in Science Gateways because they simplify access to 
complex data and compute infrastructures. Also small research groups in other organizations from 
academia or industry could benefit from this approach. 
Due to our methodology and technology, the customization to other applications is straightforward. 
For example, the Protein-docking Gateway was built in only three months by an intern reusing the 
Neuroscience Gateway components.

Nice to know
During the past three years, our Science Gateways have been used by almost thirty researchers in 
the AMC. Together they computed approximately fifteen CPU-years and processed and generated 
three terabytes of data. They published so far five papers about the result of the data analysis that 
they have performed via the AMC Science Gateways.

Better, faster, cheaper biomedical research. Our Science Gateways enable research-
ers to handle their biomedical Big Data and harness the power of Big Computers with-
out bothering about the IT-complexity inside.

Our Science Gateways are the new enterprise systems between researchers and Big 
Data and Computers.  They integrate data, people and IT-infrastructure behind easy-
to-use web and mobile interfaces.

Biomedical research needs tools to exploit Big Data and Computers more effectively. 
Our gateways provide web and mobile access to data and high-capacity infrastructure 
enhancing biomedical research.

Science Gateways facilitate dealing with Big Data and Computers, but they are difficult 
to build. We research methods to construct science gateways by iteratively building 
them and validating in the field.


