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For this PhD thesis, Cybercollab was developed to facilitate 3D visualization generation for biologists seeking graphic visualization in collaboration with computer experts. As the scientific knowledge base grows, it becomes increasingly difficult for an individual to master all the skills in multiple disciplinary areas. Cybercollab is an API that puts the biologist and computer expert in a co-development setting through the process of refinement: the computer expert can make rapid iterations of 3D models while biologist provides expressive feedback. The hope is to use shared domain knowledge as leverage to provide mutually beneficial ideas from biologist and output from computer expert to accomplish a shared goal.
What Cybercollab is not, however, is an “iteration” of existing applications that aid biologists in developing their own graphic visualizations. An entire PhD thesis could be devoted to constructing an application such that even a biologist with minimal computer knowledge would be able to draw some rudimentary structures. However, that is not the goal of Cybercollab. As a means to achieve shared goals, in bioinformatics teams in the field, teams are composed of biologists and computer experts. Together they can build a graphic visualization – of say an amino acid or gene sequence – that is robust and well suited for specific needs. 
As such, biologist and computer expert do not always have the luxury of working in-person, and even then mutual requirements building can be a difficult task due to the segregation of domain knowledge. Benefit can be extracted from tool that facilitates communication without losing levels of clarity, allowing for rapid prototyping and a low-noise feedback loop. Thus, Cybercollab provides opportunities for biologists and computer experts to collaborate efficiently by improving communication clarity and leveraging shared domain knowledge.
Cybercollab is implemented upon the ideas of storyboard and refinement. Storyboard is an application development environment that allows the biologist to sketch visualizations and the computer expert to rapidly sketch a 3D model that roughly approximates the target visualization. Usually storyboard starts out with a biologist making a “bio reference”, such as an amino acid or a DNA sample, and some description of visualization. The storyboard itself is an XML-based layer on top of the existing easy-to-use AgentCubes application developed here at CU by Dr. Alexander Repenning. 
Refinement describes the process that biologist and computer expert undergo to improve on the original graphic visualization. Using ideas expressed by biologist followed by the subsequent output generated by computer expert, the biologist can then redraw, critique, or redefine the target visualization. Through this repeated loop, the 3D visualization quickly takes on granularity, without losing robustness or specificity.
The applications of Cybercollab transcend the traditional role of biologist in laboratory. For example, rapid prototyping is useful in visualizing DNA distances which forensic scientists can use to construct a story about the transmission of a virus from source to targets. Future endeavors include an exploration of delivery via diverse communication channels and ways that media can be leveraged to transmit graphical information.
