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• Translational Research
• Medicine
• Computer Science

• Exemplars
• Nimrod
• Guard
• Others …

• Important issues for TCS
• Laboratory Scale Matters
• The role of students
• What could be done locally
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Introduction
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• An “interdisciplinary branch of the biomedical field supported by
three main pillars:

• Benchside, Bedside and Community. 
• Combine disciplines, resources, expertise, and techniques within 

these pillars to promote enhancements in prevention, diagnosis, and 
therapies.

• Differs subtly from applied biomedical research, in which a research 
problem has a potential real-world application (driver). 

• Findings are applied as a specific phase of the research plan. 
• This not only demonstrates applicability and practicality, but also 

generates tangible outcomes. 
• Now well understood and has become a de-facto standard for much of 

biomedical research. 
• Intrinsically helps generate outcomes because the research is applied 

as part of the original plan, as opposed to being an afterthought once 
the project has completed
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Background: Translational Medicine



• Research that bridges 
• foundational, 
• use-inspired
• applied research 

• with the delivery and deployment of its outcomes to a target 
community. 

• Research that supports essential bi-direction interplays where delivery 
and deployment processes inform the research. 
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Translational Computer Science 



• In TM, translation relies on
• Taking research from the laboratory Bench to the Bedside
• More recent refinements involve Community

• healthy populations, patients and medical practitioners. 
• In TCS, translation relies on

• Taking research from the laboratory Laboratory to the Locale
• might be physical or virtual 

• Community
• users and early adopters who work with the technology, and can 

include public bodies that would help in the evaluation 
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Translational Computer Science 



• The term Translational Medicine didn’t come into widespread use until the mid 
2000s

• The model for translational computer science presented was born from our 
experiences but we had no road map to follow. 

• The projects were arguably successful in performing some degree of 
translation, but the path was difficult. 

• In formalising the model and addressing the roadblocks, we believe that a 
translational research process in computing should be better defined and 
supported. 

• Once the choice is made that a piece of research is to be translational, the 
steps to achieve success should be clearer
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Accidental Translationists …



• Niche distributed programming environment
• A full parameter sweep is the cross product 

of all the parameters (Nimrod/G)
• An optimization run minimizes some output 

metric and returns parameter combinations 
that do this (Nimrod/O)

• Design of experiments limits number of 
combinations (Nimrod/E)

• Workflows (Nimrod/K)
• Has survived many 

distributed computing platforms
• Workstations, Clusters, 

Grids, Clouds
• Has contributed to the 

understanding of HPC and distributed computing

Nimrod supporting “real” science

ResultsResultsNimrod/O Results
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So how does this differ from traditional 
research pipeline?
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Typical CS research workflow
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Real world
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Translational CS research workflow
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Roadblocks
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1. In computer science, translation is 
often confused with commercialization

2. Open source techniques are often 
confused for translation

3. Funding agencies typically don’t 
provide support for translation

4. PhD programs don’t allocate time and 
resources to translation

5. Traditional publication venues don’t 
value translation

6. There are a lack of exemplars

Roadblocks
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• Commercialisation almost always 
occurs after the research has 
been completed, 

• almost never funded as part of 
the original research proposal. 

• Commercialisation implies a 
financial angle that has little to do 
with the research per-se. 

Translation is not commercialization
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• Helps with distribution of a software 
system, but doesn’t intrinsically drive 
impact

• No direct link between the way the 
software is used, and the research 
program. Thus, there is no explicit 
feedback from lessons learned in the 
adoption into the research itself. 

• More focussed on producing software 
that is maintained in a sustainable 
way, by building a distributed 
workforce. 

Use of Open Source
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• Evaluation criteria typically focus on 
the quality of the investigator team, 
the project quality and innovation, the 
feasibility and the benefit. 

• Translation is not usually highlighted 
as a desirable property, thus a 
proposal might be marked down for 
including translational activities. 

• A budget that allocates resources to 
items such as a community trial, 
software distribution, software 
maintenance, may be pruned back to 
the basic research program. 

Funding bodies don’t typically support translation
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• Typical PhD projects in computer science follow a 
very standard and often rigid template.

• Students engage in a project of interest to them
• Execute a plan much like any other research 

project. 
• Milestones and deliverables include software 

prototypes, experiments and tests, producing 
publication outputs along with possibly software 
and data artefacts. 

• At the very least, a PhD student needs to produce 
a thesis.

• TR adds complexity by requiring a translation 
phase, 

• might extend the timeline beyond that of current 
PhD programs. 

PhD timelines don’t support translation
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• Many editorial boards would argue 
translation is secondary to their scope, 

• More focussed on primary research 
outcomes in computer science

• Many translational research projects are 
interdisciplinary, 

• Outcomes might not align well with the 
journal’s primary focus. 

• Most journals do not publish failures. 

Traditional publication venues don’t value translation
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• Numerous examples of 
computer science research 
being commercialised and 
adopted 

• Few examples of successful 
translational research projects

• Changing the culture in an 
organisation is difficult because 
people don’t know what a good 
TCS project looks like. 

Lack of exemplars
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• Currently ad hoc funding. 
• Sustained funding programs and mechanisms 

focussed on fostering and nurturing TCS 
• More money alone not solution
• Need to build translation into the research plan 
• Funding must be used to experiment with solutions 

and prototypes. 
• TCS typically involves substantial interaction with 

end users. 
• Additional travel, user engagement, and provisioning 

of computing resources 
• Translation process feeds back into the research, 

• may be a loop of research and translation rather 
than a linear waterfall style of workflow

• Should be free to report on both research 
successes, but also translation success or failures. 

Funding 
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• Traditional publications are not well suited to 
TCS. 
• Drawing on TM, new journals have been 

created that explicitly target translational 
medicine. 

• New set of similarly scoped journals and 
conferences. 

• Metrics, recognitions and rewards structures, 
especially in the academic community. 

• software and data and to track their use, 
citations and impact are a step in the right 
direction 

• Metrics that report uptake of their work, and 
measure how many of these have resulted in 
successful translation

• Integrate metrics into promotion processes

Venues, metrics and reward structures
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• Integration of translational approaches and 
methodologies into more formal computer 
science curricula

• New materials and mechanisms for 
providing translational skills to 
practitioners, in both computer and other 
disciplines. 

• doctoral training centers have been 
established that encourage and enable 
trans-disciplinary research 

• Extreme example, a PhD could be entirely 
devoted to the translation of work 
performed by another researcher, with no 
original research on the background IP per 
se 

Education and Training

25



Overpasses
Laboratory Scale Matters
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• Strengthen Existing and 
Establish New 
Collaborations 

• Work with Science Teams 
to Advance Grid 
Technologies and 
Improve the Underlying 
Infrastructure

• In the Pacific Rim and 
Globally

PRAGMA

27http://www.pragma-grid.net

A Practical Collaborative Framework

IOIT-VN



Leveraging the PRAGMA testbed: Technical
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Leveraging the PRAGMA testbed: Social
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There’s often a back story …

purely-academic.com



Thank you and Questions

31


