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Defining the next phase of the FIND project

The FIND program, as framed in its early days, was a challenge to the research community to envision what a global network 15 years in the future should look like. FIND was formulated to meet a perceived national and international need—to propose new architectures that will shape the future of networking, and allow those networks to better meet future demands. NSF believes that through FIND its research community can make a difference in this arena.  It was a challenge to set a goal—a vision of a future network—and work toward it. It was a challenge to propose long-range, disruptive research ideas. These new ideas and inventions were to be part of the FIND story, but not the whole story.  The other part was the next step: integrating various ideas, old and new, into new frameworks or architectures for a future network, and the demonstration of a prototype of a network built based on these concepts. 

At the time FIND was proposed, this next step, the articulation and demonstration of candidate future networks, was seen as an integral and critical part of doing long-range disruptive research.  Ideas that are disruptive are often rejected by industry (and others with short-term interests). One cannot take long-range disruptive ideas and “throw them over the fence” by publishing them in a conference and expect to have a big impact. As FIND was framed, taking this next step was part of a commitment to the research community: FIND would include integration of new ideas into future networks in order to improve the chances that the various ideas put forward would find fertile ground. Without this commitment to sustain the new ideas that might emerge from long-range thinking, there might be too much career risk for individuals to think long-range. 

In order to achieve this larger agenda, FIND was described as having three phases.  In phase one, the community would be encouraged to argue about requirements for a new architecture, to propose, develop and demonstrate new ideas that might be a part of a new architecture, and to pursue individual research. In phase two, some number of architecture teams would begin to assemble integrated and coherent proposals for candidate architectures, drawing on the insights from the work put forward in phase one. In phase three, implementation teams would reduce selected architectures to practice—fleshing out the details of protocols where this remains undone, and producing code that could run on an evaluation infrastructure such as GENI.

There have now been three solicitations for the first phase of FIND. It is time to discuss what the second phase should look like. NSF wants to get a sense from the community that progress is being made on the larger goal of envisioning a future network, and wants to understand what sort of “next step” process would be most beneficial in order to continue to encourage and nurture long-range, disruptive research.  The initial idea for phase two was that some sets of researchers would begin to weave ideas together into an integrated proposal for a future network. It was assumed that more than one such team might emerge, and that competing visions for a future network might in turn emerge. But we have the opportunity to discuss whether this or some other idea is the best way forward.

What are the challenges of phase two?  A phase two solicitation signals a commitment from NSF to the community to provide a path by which their disruptive ideas could find fertile ground, so that they are better positioned to have an impact on the future of networking. Phase two is the next step in the process by which our individual results can be crafted into a future vision that meets the future needs of the nation and the world. We are taking this opportunity to engage current FIND investigators in a discussion about how to make phase two most successful in terms of fostering outstanding innovative networking research. NSF currently conceives that phase two would be launched by a solicitation for additional sorts of activity, which would be funded separately from current awards as supplements or new awards.

If there is no interest by any subset of the community in proposing work that would define a phase two and work toward a new future network architecture, and there is no sense in the community that any special action is needed to sustain long-range research in this area, then most probably NSF would not continue FIND as a distinct program with distinct requirements and selection criteria. Long-range disruptive work would continue to be encouraged and welcomed by NSF, but it would just be solicited as part of the normal NeTS program. Ideas that were more long-range and ideas that were more incremental would be evaluated together as part of the merit review process. 

What is the anticipated scope of phase two projects?  As described above, the eventual outcome of the FIND effort is the demonstration and experimental evaluation of possible future networks. To achieve this outcome, phase two projects would have a scope that addresses all aspects of a network design, and produces overarching proposals. However, one of the topics that the group should discuss is: what are realistic expectations for the scope of phase two projects within a three-year timeframe?  Should the selection criteria include a preference for proposals that are more all-inclusive or more in-depth in a specific area?
Is phase two going to impose additional obligations on currently funded phase one PIs?  There has been some concern expressed, especially by more senior FIND researchers, that NSF might impose too strenuous a structure on FIND phase two and force collaboration. NSF has expressed the desire to structure phase two in such a way that phase two is seen as an opportunity, not a burden.  So your input is very important to making sure that phase two is challenging, exciting, and beneficial to networking research and the research community.

Will all FIND participants have to join some phase two team? It seems like the wrong idea to expect all FIND participants to participate heavily in phase two, for several reasons. First, most architecture teams are small. Integrative design is an intensive activity, but not a large group activity. A reasonable expectation would be that one or more small groups would draw on a large pool of interested resources. But remember, the structure of phase two is ours to discuss. If large teams are what people want, then phase two could work out that way. Recall that phase two is open to all qualified researchers, not just to FIND PIs. 

A second reason to avoid large teams is that the teaming could easily become artificial, and forced teaming is known to be a very ineffective idea. Any collaboration that phase two inspires must be “bottom-up” and highly motivated, not a bi-product of the constrained structuring of a solicitation. 

While making every FIND participant join some phase two team seems like a very bad idea, it is reasonable to hope that most researchers would like to see their ideas integrated into some future vision, which would imply that they would get involved in phase two in some way. But it would be by preference, not by mandate and ideally be driven by new ideas.

When should phase two start? After three years of the first phase of FIND, it seems reasonable that the community should be ready to discuss how to launch phase two. NSF will expect to see some sense of progress in the community.  

· Some might argue that the first solicitation for phase two have more the flavor of a planning phase, or some other sort of preliminary activity. NSF might see is this as evidence of a plan to make progress—a path along which the FIND program will proceed and have the first year of phase 2 emphasize this option.

· There may be members of the FIND PI community or researchers not yet funded who have exciting ideas about how to collaborate and address larger problems or want to see how several ideas already being worked on might work together and would enthusiastically welcome an opportunity, with funding to do so.

We are welcome to offer opinions about what this path should be; we will then have to live with our own advice.

Will opportunities for phase one funding end when phase two starts? It is up to NSF to decide what work they solicit, but the current thinking is that opportunities for phase one research should continue in parallel with phase two. The research community should offer opinions to NSF on this point.  However, if there does not seem to be interest or need for phase two, phase one is likely to fade as a distinct focus area for NeTS. 


Will only people funded in phase one be able to participate in phase two? No. NSF is committed to launching phase two as an open solicitation. Interested people who participated in phase one might be well-positioned to write a strong phase two proposal, but it would be open to all proposers. 

What activities might occur as part of phase two? This question remains to be answered, of course, and the community should think hard about what sort of activity will best advance the overall objective of sustaining long-range disruptive research. But there are some obvious possibilities.

· Small groups of interested people might propose to work intensively on integrated ideas for a future network.

· A two-tier structure might be effective, with a small architecture team drawing on a larger set of participants to contribute the results of their research. NSF might offer supplemental funding to those funded with a phase one grant if they want to be part of the group that is contributing to a phase two effort. 

· Some initial design and implementation of protocols for future designs might occur during this phase, as well as emulation or experiments using overlays or limited experimental facilities.

What might the funding level be for phase two activities? Phase two activities will involve fairly intensive intellectual efforts, and perhaps some design and implementation. The community needs to make a case to NSF as to the necessary levels of staffing and funding that will be necessary to accomplish phase two. If the community can make this case, NSF should respond by signaling its ability to provide funding for these sorts of staffing levels. 

What sorts of grant-making structures might be used for phase two activities? There are a number of funding strategies that could be used for phase 2. One is a vehicle somewhat resembling a center. Another would be a set of collaborative proposals, with a strong management section that explains how the parts will work together. Another is a cooperative agreement, which gives NSF and the grant recipient more flexibility to adjust the details of the research after the grant has been awarded, including (perhaps) making sub-awards. These different approaches (and others we might want to suggest) have different implications for the resulting activity, including the fluidity or stability of the research team, more or less uncertainty about the rate of progress (e.g. when prototyping might occur) and so on. 

As noted above, NSF could also support certain phase two activities by providing supplemental funding for recipients of phase one grants who want to expand their activities to include some aspect of phase two work. 

Phase two could also begin with a solicitation that calls for some sort of one year planning process.  (Note that this option is in the current FIND solicitation.)

Money for phase two could be fenced off from phase one during the proposal evaluation stage, or alternatively the merit review process could balance the relative merit of the two. Each has different consequences. 

Summary: 
· Phase two should not be thought of as a burden, or an un-welcomed constraint to which one must conform in order to get money. It should be viewed as an opportunity, and the fulfillment of a commitment to help make the FIND work visible and relevant.

· The general idea of phase two is important—NSF wants to see that the FIND community sees the value of some sort of ongoing activity to sustain this research. However, the specific approach is ours to conceive. Phase 2 could be framed in many creative ways, so long as it shows how the community is making progress.

· It is not necessary for all FIND participants to participate in phase two activities.  Phase two will be open to all qualified proposers, not just those funded in phase one. 

· There are two separate questions about phase two to be considered:

· Is there a need for any sort of phase two activity to help nurture long-range, disruptive ideas and help to demonstrate them?

· Is there a set of people who want to undertake those activities?

What you should do:

Think about these issues, collect your thoughts about the concept of a FIND phase two, and come to the spring meeting prepared to discuss and give your opinions.

SPRING 2008 MEETING:

The goal of the spring 2008 FIND meeting is to give the research community a chance to discuss the set of issues presented above, and to give input to NSF before they prepare the next NeTS solicitation, which will be drafted in early summer.  We have organized the meeting as follows, with an initial plenary session to get us started, two breakout sessions and some free time for folks who want to discuss phase two options to meet informally.

Opening plenary.

· Review and discussion of the overall conception of the FIND program, and what the motivation for phase 2 really is. 

· Discussion of the obvious options for the structure of a solicitation. What would it imply to use centers, or collaborative proposals, etc.

· How to encourage the realistic architecture teams.  It is important that the process lead to real collaboration

· Discussion of the timing issues that relate to a new solicitation and phase 2.

· Relation to experimental infrastructure.

· Relation to long term NSF research.

· Experience with other collaborations--good or bad. (Possibly a panel with folks who have participated in other experiences.)

Breakout 1. The objective of the first breakout is to visualize what the research process might be? The groups should not focus on NSF solicitation yet, just the research and what shape it will take.

· Is the goal and purpose of phase two, as discussed above, appropriate and necessary?

· Are there alternative views of how phase two could be structured?

· What is a realistic starting point for the work in phase two? (This will inform what should be expected in a proposal.)

· Where can we expect to be at the end of three years? (Is three years the right period?)

· The initial assumption is that phase 2 will solicit teams working on integrated visions. Can we make that assumption more concrete? What sort of teams or teaming will be effective? What are realistic sizes for effective teams?

· What are the funding implications for the concepts you put forward for phase two activities?

· How can/should the research be modularized? How much can we expect a single team to embrace? Should we expect groups funded under different phase two awards to interact to a significant extent? 

· Could we define a modularization of the architecture definition process before the solicitation so that folks can see in advance how projects fit into the whole?

· Different groups with different layers? Are layers the wrong idea?

· Do we really expect parallel groups working on similar aspects of architecture?

· How do we deal with cross-cutting issues like security and management, methodical design?

Free time: talk to your friends about plans for future research

Breakout 2. The objective of the second breakout is to discuss your ideas about how NSF should structure the solicitation to lead to success.

      (Remember, NSF writes the solicitation, but we can discuss the pros and cons of options, and offer suggestions.)

· How should the solicitation be framed, and what structure should it impose on the resulting research? Centers vs. collaborative grants vs. cooperative agreements vs. what?

· What, if any, should be expected in terms of post award group interaction across the FIND community? (e.g. perhaps not all-hands meetings, but then what?)

· What can NSF do to foster architectural ideas? Should it offer more leadership and if so in what form?

· Should there be a requirement to participate in various cross-cutting summit meetings?  (Security, management, availability, etc.)

· Should the solicitation demand that something be built?

· Should there be a schedule of project reviews? (One option is that the writer of a proposal has to pick their own process for being reviewed post-award, and then be governed by it.)

· Should there be more than one format of research solicited?

· E.G. "build something" as well as "cross-cutting architecture study".

· Should the phase two solicitation be different in following years? 

· How can we (both NSF and the PI community) facilitate the community response to the solicitation?

