Breakout Group – Implementors

Top 10 challenges for visualization of large BMS.

Top 10 challenges

Knowing what to display and how to display it effectively:

How to even show volumetric data in a way that makes it effectively perceived.

How to show more than one scalar field at the same time.

What’s an appropriate level of information to be seen at any one time

Display of uncertainty.

Making tools to do what needs doing:

What are we trying to do: Working together between disciplines: what are we trying to do?

Biologists don’t know what the problem is: “If I knew what I was looking for, I wouldn’t be asking you for help!”

Iterative design is required.

Having a new tool for a task changes the task.

Making the tools interoperate:

File format standards.

Software standards.

Dealing with Uncertainty Intentionally:

How to define it (see interoperate): Side, “how much can we approximate without loss”

How to display it (see perception)

How do you determine the uncertainty

How do you represent the uncertainty

Large data sets:


Algorithmic optimizations


Practical issues with storage and transmissions


Possible subsetting

Ease of use (UI)

Easy to pick up and learn

Easy to come back to from time to time and relearn

Scriptable for power users

Customizability (task-specific custom interfaces)

Producing TUTORIALS!  EXAMPLES!  This is the best documentation.

Stereo, Haptics and other ways to interact with the data

Integrating and showing relationships between different data sets

Visualization

Optimization

Database

Getting the next generation (and taxpayers) excited about bioscience

Five barriers to the joy promised above

Underspecified and proliferating file formats

“Not Invented Here.”

Perception that it is easier to build from scratch than modify existing

Disincentive for cooperation among developers

No credit for freely distributing things because it is hard to track

No incentive for implementation and pedestrian work: Get credit in publications of others who use this in their work

The problem of the commons

Tech Transfer (licensing issues)

Going the last mile: going from prototype to product and Sustain and maintain the software

Support to pay a documentation writer

Lack of understanding of visual system and effective volume display techniques

Ideas/approaches to overcoming barriers

Scientific

Visualization user studies, perceptual studies

Technical

Enable citation by a hash number, which then reports which subset of modules they use.

Public bug database for database entries: “EMD entry #XXX has zero header files.”

Automated scripts to make the PDB and follow-on files and maps; use these for error checking files. Make sure new data sets are validated and work with existing codes (and visa versa).
Social

Publication and/or conference that validates database distribution and code distribution.

Encourage scientific meetings to have technical tracks on software.

Hack-a-thon.  Code-writing workshops to produce significant projects, probably the best way to combine different codes.

Funding Mechanisms

Center that brings together computer scientists, structure scientists,  database folks, and algorithmic folks to work on the problem of understanding large biomolecular complexes.

Reward cooperation (evaluation, money bolus)

Put together an NIH center for computational “indoor plumbing” for biomedical research.  Make sure they get evaluated every five years, with the assumption that another group will step in unless they show competence.

Network-accessible porting center where a team could go to make sure that their code is portable, or have the center folks do this.

Funding that flows from individual biomedical researchers where they can pay for a fraction of a programmer in a CS group.  Each researcher gets tokens proportional to their NIH research dollars to vote on which problems get worked on.  Ebay-like mechanism for determining projects with the most impact, the center (or somebody) works on this.

Researcher get more tokens if they contribute their own code to the pool of reusable components.  They get citations when the code they contribute to is cited.  Perhaps the modules “phone home” each time they are used to track usage statistics (eek!).

Fund hack-a-thons.

There are a bunch of out-of-work programmers who will code for food.  You bid for their time.  Give money to each researcher to bid for this time,.

