B1oCoRE is a freely available web-based collaborative environment designed to enhance the biomedical
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research process and promote training. By using a standard web-browser (on a desktop machine or Beckman Institute, University of lllinois at Urbana-Champaign, 405 N Mathews Ave, Urbana, lllinois 61801

handheld device) scientists create projects and invite collaborators to join. All project data is secure and
can be shared only by the specific project team. Researchers use BioCoRE to submit jobs to
supercomputers or other remote sites, view molecules together across distances and easily create input
files for supercomputer runs. BioCoRE features a synchronous and asynchronous chat, a project-wide
"bookmarks" file that enables the sharing of weblinks as well as a web-based filesystem that i1s
accessible to the BioCoRE project members. This filesystem 1s used to share files of interest and to
simplify publication preparations via a seamless transport of document files among project members.

Summary pages within BioCoRE regularly inform the project team of the project status, including

individual tasks of each team member. BioCoRE sessions are automatically recorded and can be
reviewed later by the project leader and the other team members.

The overarching goal driving BioCoRE development is to provide a secure environment that will enhance the research process by
improving the collaboration between biomedical researchers located at either the same institution or at geographically distant
places and by facilitating the transparent use of and communication between existing programs, tools, and databases. A built-in
evaluation component in BioCoRE guarantees the ability to assess the usage and acceptance of the BioCoRE environment.
Scientists within BioCoRE 1nteract in both synchronous and asynchronous fashion with each other or with the modeling tools via a
common infrastructure. BioCoRE efforts are geared towards meeting essential needs of cutting-edge biomedical research and for
addressing lacking capabilities of existing software packages. To that end, BioCoRE 1s designed to provide the following
functionality:

eresource allocation and remote job submission to access data storage and queuing systems;

eintegrated interfaces to analysis tools for analyzing shared data, reviewing results, and for accessing genomic and structural
databases;

erecord keeping to save and retrace history of projects, log online sessions, search past records, make annotations to projects, and
to record references to data used in or generated by BioCoRE projects;

ecollaborative visualization to permit distant researchers to view and share control of a common molecular representation;

eunified data repositories, unrestricted by local disk space limitations, to facilitate visualization, analysis, remote simulations, and
access to digital libraries;

ecommunication via chat rooms, news groups, white boards, etc. recorded for later reference or playback;
eaudio/video capabilities for meetings, lectures, and presentations;
ereport and publication tools to provide collaborators direct access to the joint text and figures in preparation;

ementoring and training capabilities to equip the principal investigators with more systematic ways to guide research and advise
students;

ecreation of training modules will be supported;

emonitoring capabilities to follow the progress of other collaborators.
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A Website Link Library lets project members share interesting weblinks with their
collaborators. Users add links to the Library, and other project members can follow
the links and add links of their own. Links are organized by topic, and automatically
sorted by popularity.
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Via BioCoRE, members use VMD (Visual Molecular Dynamics : http://www.ks.uiuc.edu/Research/vmd/ ) and easily share molecular
representations with their collaborators. Users can load their molecule files from BioCoRE's integrated filesystem and set up molecules in
any state they deem insightful. Users can "save" the preferred state to the project they are working on in BioCoRE. Other collaborators in
that project can then choose to view that state any time. By simply clicking on a link within BioCoRE, VMD is automatically started, the
PDB file downloaded to one's computer, and the molecular representation modified to be in the exact same configuration as when the user

saved it.

This functionality, coupled with the Control Panel chat, allows real-time discussion and display of molecules with one's collaborators. As
everything in BioCoRE 1s automatically archived, one can always go back and view earlier saved states and communication from project
members even 1f one were not logged into BioCoRE at the time the state was originally saved.

BioCoRE's Simulation Configuration "wizard"
simplifies the generation of configuration files for
NAMD (a parallel Molecular Dynamics code designed
for simulation of large biomolecular systems:
http://www.ks.uiuc.edu/Research/namd/ ). Due to
the complexity of NAMD, setting up configuration files
can be a challenge, especially for new users. BioCoRE
has a graphical interface to aid in this process. Users
"fill in the blanks" with applicable values for the
simulation they wish to perform. The configuration
options are divided according to category and users can
see and edit the final version before saving.

The configuration wizard 1s intelligent enough to check

for common input errors users

make in configuration

files (such as having un-allowed negative values) and
will warn the user before saving. Thus, one does not

have to wait until the job has

been submitted to the

supercomputer (possibly having sat in the queue for
days) to discover errors. Users can load configuration
files from their own computer or directly from
B1oCoRE's integrated filesystem.
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B1oCoRE offers web-based access to researchers' supercomputer
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Once the user has registered their account, they simply tell
Bi1oCoRE that they want to run a job, such as a NAMD
simulation. Upon giving information about configuration file
names, number of processors needed, etc., BioCoRE will
automatically create an appropriate queue submission script for
the supercomputer they select.
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BioCoRE allows job submissions via Globus to any
supercomputer using the Alliance Globus certificate (which

includes NCSA and SDSC).
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B1oCoRE features a built-in web-accessible filesystem that is available to all members. Each project shares a filespace and project
members can deposit files for collaborators to view and download. Additionally, each user can use a personal filespace where they
can deposit files not necessarily related to a particular research project they are involved 1n.

For PDB molecular data files, BioCoRE has a web-based Java 3D molecule viewer, JMV. With JMV
(http://www.ks.uiuc.edu/Development/jmv/) one can rotate molecules, change representations and coloring, all from a web page.

This 1s very convenient for instances when one might be at a conference or elsewhere with no access to an installed program like
VMD.

Researchers often wish to access BioCoRE features from another scientific program, or even from the Unix command line. To
facilitate this, BioCoRE provides APIs (Application Programming Interfaces) in several common languages (such as C, Java, and
TCL) to access BioCoRE data. The BioLog feature, letting users log text directly to the BioCoRE notebook from Unix programs,
mail messages, and more, 1s a particularly relevant example. The APIs are available for download and development 1s encouraged.

http://www.ks.uiuc.edu/Research/biocore/



