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Question 1.  
 

Are there areas of IT research that are good candidates for 
international cooperative efforts that would leverage U.S. 
investments but would not otherwise harm U.S. competitive 
advantages, such as being first to market for a new 
technology? What mechanisms are available, or could be 
instituted, to facilitate such international cooperative 
research? 
 
Answer: 
 
As a general approach to networking and information 
technology, CASC recommends focusing on international 
collaboration efforts that will set standards for 
interoperability. Examples include standards set by the Open 
Grid Forum (http://www.ogf.org/) for grid computing and 
international standards for networking. Over the next 
several years, two areas should be priorities: 
 

 Advanced optical networking standards and techniques 
for high-bandwidth connections (e.g. greater than 40 
Gigabits per second), techniques for dynamic creation 
of dedicated networks in support of virtual 
organizations, and development of sensor networks for 

environmental and resource monitoring. 
 

 Identity management — particularly creation of 
national online identity management systems for 
research cyberinfrastructures, and the creation of 
international trust relationships between such systems 
where appropriate. This would greatly facilitate 
international collaboration across many areas of 
science and technology.  One example would be 
establishing InCommon 
(http://www.incommonfederation.org/) as the definitive 
U.S. credential management system for research IT (as 
CASC has previously recommended).  

 
Such efforts might be funded via international collaboration 
of U.S. Federal funding agencies and the European Union 
Research Framework Programme 
(http://cordis.europa.eu/fp7/home_en.html). A joint call 
with issues by the U.S. and the EU Research Framework 
Programme, and joint funding, would be a highly effective 
way to promote international collaboration in networking and 
information technology. 
 



The creation of internationally accepted standards for 
interoperability of networking and information technology 
systems is essential to the U.S. and to its ability to 
cooperate internationally. We believe that the U.S. then 
competes by developing the best implementations of 

information technology, the most effective cyber-physical 
systems, and the most effective interaction of simulation 
via computer and verification through experimentation. In 
this way the U.S. can collaborate when appropriate, and 
compete (and win) when competing is appropriate.  
 

 

 
Question 2. 
 
Do you have suggestions for how the U.S. could institute a 
public-private research partnership to advance the 
capabilities of cyber-physical systems analogous to the EU's 
ARTEMIS initiative? Could such an initiative be planned and 
carried out under the NITRD program? 
 
Answer: 
 
The ARTEMIS initiative is an excellent model, and 
establishing a partnership based precisely on this model 
could and should be carried out under the NITRD program. A 
critical element for success of such a program in the U.S. 
would be to fund time for U.S. academic researchers to work 

as part of such collaborative efforts. The most valuable 
commodity brought to private-public partnerships is the time 
of the public sector experts and researchers. U.S. 
university and college technology transfer offices tend to 
focus on intellectual property outcomes resulting from 
collaborative research before such research is even 
initiated. These negotiations are a significant obstacle to 
public-private collaboration. This situation arises in part 
as a result of the interpretations of the Bayh-Dole act. For 
a public-private partnership modeled on ARTEMIS to be most 
effective, it might be helpful to include specific terms in 
a solicitation (with, if needed, accompanying legislation) 
that facilitates partnership and innovation by establishing 
clear guidelines for technology transfer to the private 
sector and rights to and payment for same. 

 

 
Question 3.   
 
Are the R&D objectives of the NITRD program, as it is 
currently constituted, prioritized appropriately and is the 
allocation of funding consistent with achieving the 
objectives? Are their particular research areas that the 

NITRD program is not pursuing with sufficient resources? 



 
Answer: 
 
The prioritization recommended in the PCAST report is, 
overall, appropriate. (I note that in the written testimony 

CASC added increased focus on complexity-hiding interfaces 
such as Science Gateways as a new area for emphasis that has 
come to the fore since the PCAST report). 
 
However, the objectives set forth in the PCAST 
recommendations cannot be carried out effectively, in ways 
that preserve U.S. international competitiveness, without 
substantial increases in the NITRD budget. 
 
CASC recommends a significant increase in the NITRD budget, 
with focus particularly on three areas: 
 

 Creation of a national research cyberinfrastructure as 
an interagency activity. Such a national 
cyberinfrastructure should have significantly greater 
capability than the aggregate of the various federal 
agency initiatives. We echo and support particularly 
Dr. Reed’s testimony on the point of interagency 
funding balance. Because there are multiple large-scale 
cyberinfrastructure efforts, and because none of the 
cyberinfrastructure systems are yet straightforward 
enough for most researchers to use, the number of 
researchers currently using such advanced facilities is 

in the low tens of thousands.  U.S. global 
competitiveness would be best supported if hundreds of 
thousands of researchers could use these facilities.  

 

 Rebalancing the NITRD budget so that a relatively 
greater fraction of overall funding is devoted to 
software development. Three areas stand out in 
particular: development of parallel programming tools 
and applications for multicore processors; hardening 
and sustainability of software critical to the nation’s 
research; and funding for the creation of complexity-
hiding interfaces such as Science Gateways. Because 
most existing software does not efficiently exploit the 
power of multicore processors, and because there is 
insufficient funding for development of new multicore 
programming tools and applications, much of the power 
of multicore processors goes unexploited in computing 
systems ranging from laptops to the largest 
supercomputers. Because there is insufficient funding 
for hardening of innovative software, and its 
maintenance as a general tool for public sector 
research, much innovative and useful software is not as 
widely (or as long) used as it could or should be. And 

the lack of sufficient funding for the development of 
complexity-hiding interfaces is one of the primary 



factors behind the difficulty U.S. researchers have in 
using current NITRD-funded cyberinfrastructure. U.S. 
research competitiveness suffers as a result of all of 
these factors. 

 

 Increased attention to training and development of the 
next generation of researchers and programmers. We note 
in particular that parallel computing —  one of the 
most difficult forms of computing for programmers to 
master —  has migrated from what was once a tiny niche 
of the computing market into the overwhelming majority 
of computing systems, from mainframes to laptops, and 
soon into cell phones as well. At colleges and 
universities worldwide, computer science departments 
are uncovering serious deficiencies in their ability to 
teach parallel computing. Because of lack of training, 
there is more important work to be done than there are 
researchers and programmers available in the U.S. to do 
it. That means that important work is either not done 
at all or is done outside the U.S. 
 

I note that it is likely rare that any concerned individual 
or group representative appears before Congress and states 
“ the area in which we work receives too much money ” or 
even “the area in which we work is properly funded. ” 
CASC’s recommendation for an increase in the NITRD program 
is not intended to be self-serving, however. The areas in 
which increased funding is most critically needed (expanded 

national cyberinfrastructure, and even greater expansion in 
funding for software and education and training) are needed 
so that the networking and information technology can better 
serve the other U.S. communities and research disciplines.  
The need is severe as well. The funding needed to ensure 
U.S. leadership in networking and information technology 
innovation, and the application of these innovations in ways 
that maintain U.S. global leadership, is not a few 
percentage points but rather on the order of hundreds of 
millions of dollars. We recognize that there are many 
pressures on the federal budget. Maintaining U.S. global 
leadership in networking and information technology is 
essential to the long-term U.S. security and prosperity. 
Increased investment is essential now. 
 

 

 
Question 4.  
 
The President's council of Advisors on Science and 
Technology (PCAST) recommends that the NITRD program provide 
increased support for research on software but does not cite 
specific research needs where the current program is 

deficient. Do you have recommendations for how the NITRD's 



investments in software research could be strengthened, 
assuming no substantial increases in overall funding? 
 
Answer: 
 

Let me begin by reiterating the point made in response to an 
earlier question: the objectives set forth in the PCAST 
recommendations cannot be carried out effectively, in ways 
that preserve U.S. international competitiveness, without 
substantial increases in the NITRD budget. 
 
Having said that, CASC suggests that the following specific 
areas of software research are currently inadequate and 
should be particularly strengthened:  
 

 Programming languages, compilers, run-time 
environments, and performance analysis and management 
tools, particularly for parallel computing using 
multicore processors. 

 

 Complexity-hiding interfaces, such as Science Gateways, 
so that the benefits of advanced networking and 
information technology systems may be more easily used 
by the U.S. science and engineering communities. 

 

 Software for management and analysis of massive data 
sets and real time data streams, including automated 
metadata creation, provenance management, and real time 

analytic and visual analysis tools. 
 

 For advanced simulation and prediction software, 
increased funding for interdisciplinary research that 
will test simulations and predictions against real life 
phenomena and improve software accuracy and validity as 
a result. 

 

 Across all areas of software research, funding for the 
transformation of innovative software into software 
that is robust, widely useable, well supported, and 
maintained over time. This recommendation echoes my 
testimony on the point of consistency in funding 
streams over time and its importance in preserving the 
human capital and expertise required to keep software 
useful over time. Within the trio of research, 
development, and delivery, U.S. competitiveness in the 
future will be critically dependent upon more funding 
for development and delivery. 

 

 
Question 5.  
 



Does the research community - both academe and industry - 
have a voice in influencing the research priorities under 
the NITRD program? Are improvements needed in the external 
advisory process for the NITRD program? 
 

Answer: 
 
The Committee on Science and Technology’s hearing of 31 July 
was an excellent opportunity for the research community to 
comment on the priorities of the NITRD program, and we very 
much appreciate that opportunity. 
 
The research community has a voice, particularly through 
PCAST, but it is a voice that is less focused on networking 
and information technology — and thus less strong — than 
during the tenure of the President’s Information Technology 
Advisory Committee. We thus recommend the re-creation of a 
President’s Information Technology Advisory Committee to add 
to the advisory input that is currently heard via the 
excellent work of PCAST. 

 


