
Simbios - 
Promoting Open Science in 
Biocomputational Research

Joy P. Ku, Ph.D.
Director of Dissemination
Simbios, an NIH National Center for Biomedical Computing



Open Access

Open Access = ability to freely read 
and use scientific and scholarly 
material

Many recent successes on the open 
access front in 2008

Open access does not address an important 
issue in biocomputational research



Example:  Why Open Access Is Not 
Enough for Biocomputational Research

Liu, MQ, Anderson, FC, Schwartz, MH, Delp, SL, “Muscle contributions to support 
and progression over a range of walking speeds,” Journal of Biomechanics, Nov. 
2008, 41(15):3243-3252



Example:  Why Open Access Is Not 
Enough for Biocomputational Research

 Software:  Dr. Liu’s 
work uses OpenSim, 
software developed 
over many years by 
many people 

Data/Model: Dr. Liu’s 
model has 23 degrees 
of freedom, 92 
muscles/tendons

Reproduction of published results from 
biocomputational research is often very difficult 
because of limited access to:



Simbios’ Efforts 

OPEN SCIENCE

Open
Access

Open
Source

(Software)

Open
Data



What Is Needed:  Effective Sharing of 
Research Software, Models, and Data

To accelerate progress in the field, there 
needs to be minimal re-invention

Researchers need 
to be willing to 
provide software, 
models, data, etc. 
from their 
research Researchers need to 

be willing to use the 
software, models, 
etc. that have been 
made available



Outline

Introduction to Simbios
Using Simtk.org to share software 

and data
Challenges in promoting open 

science



Simbios

One of 7 
National 
Centers for 
Biomedical 
Computing 
(NCBCs)

 Funded by the National Institutes of Health 
(NIH) as part of the Roadmap for 
Bioinformatics and Computational Biology

http://www.ncbcs.org



Simbios: Physics-Based 
Simulation of Biological Structures



SimTK Core

Toolkit of high-performance 
computational modules for 
simulating physics of biological 
structures

Written in C++
Includes code for linear algebra, 

numerical integration, multibody 
dynamics (Simbody),…



Simbios: Physics-Based 
Simulation of Biological Structures



Simtk.org

Original purpose:  necessary 
infrastructure to support Simbios’ code 
development and distribution of code 
and data

Grew to host software and data from 
other researchers



Outline

Introduction to Simbios
Using Simtk.org to share software 

and data
Challenges in promoting open 

science



Simtk.org = 
collection of 
projects

Each project has 
its own set of 
customizable
web pages

Statistics:
290 projects



Simtk.org Features

Established infrastructure


 

Polished look


 

Collection of statistics of usage


 

Tools for supporting users
 User forum
 Mailing lists
 Wiki



 

Tools for supporting developers
 svn code repository
 Nightly builds & dashboards
 Backups

 Form-based data entry
 Few requirements to establish a project
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Publication Projects on Simtk.org

citation of 
publication

description 
and listing of 
downloads 
available



Simtk.org Features

Established infrastructure
Forms for entering data 
Limited requirements to establish a 

project
Community base
Current statistic:  ~3300 members



Outline

Introduction to Simbios
Using Simtk.org to share software 

and data
Challenges in promoting open 

science



Challenges:  Perception of Sharing

Perception that sharing is not 
beneficial for a researcher
Could compromise a 

researcher’s competitive 
advantage

Time and resources involved in 
sharing with no guaranteed or 
immediate return on 
investment



Challenges:  
Rewards for Software Development?  

Software development is costly; 
dissemination, maintenance and support 
even more so 

Devoting time to computational 
infrastructure projects leads to an initial 
decrease in concrete research outputs

Difficult to get funding to support 
computational infrastructure projects


 

PAR-05-057:  Continued Development and 
Maintenance of Software



Example:  OpenMM
Enables molecular modeling simulations to 
take advantage of hardware acceleration (e.g., 
with graphics processing units or GPUs)

What is the likelihood of an individual creating 
something like OpenMM without specific 
funding to do so?



Other Challenges for Open Science

Proprietary rights: Increasing trend 
of universities to generate income 
through technology transfer and 
commercialization

Patient Data and IRB



What Is Needed:  Effective Sharing of 
Research Software, Models, and Data

To accelerate progress in the field, there 
needs to be minimal re-invention

Researchers need 
to be willing to 
provide research 
results in a 
useful format

Researchers need to 
be willing to use the 
software, models, 
etc. that have been 
made available



Challenges to Attracting Users

Users need a level of confidence in 
tool, model, and/or data set

Standards may be required
Facilitate sharing
Ease of finding needed tool or data



Biositemaps (ncbcs.org/biositemaps)

RDF file to describe biocomputational 
tools

Generated by software developer
 Tools, like iTools, can use the biositemap 

files available on the Web to allow people 
to search for software and data



iTools (itools.loni.ucla.edu)
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The Discussion Continues…

National centers, like Simbios, can 
provide some of the tools needed by 
biocomputational researchers – these are 
publicly available

 To promote open science among the 
research community


 

Simtk.org provides the means for sharing 
research tools and data



 

Ultimately, successful sharing requires a 
motivated researcher
External incentives?
Role of Simtk.org and other repositories?
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