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Statement of Work:

This statement of work is for the renewal of the iLab project for Academic Year 2005-2006. As requested by the iCampus Steering Committee, this submission reflects our plans for work starting September 1, 2005 and running until December 31, 2006. This is expected to be the final funding period for the iLab project from iCampus. 
The plan builds on our considerable accomplishments in prior years in:

· developing a web services based software architecture that can provide a platform for scalable, remotely operated laboratory experiments;

· a reference implementation of the software architecture;

· implementation of a suite of Internet accessible experiments at MIT that demonstrate the power of the web service architecture;
· making use of the experiments developed at MIT in actual courses (including some at other universities) that test the stability and performance of the software architecture and reference implementation in real teaching situations and that demonstrate the educational promise of iLabs.

Given that this is expected to be the final year (or more exactly, 16 months) of iCampus funding, the overarching goal of this year’s work plan is to maximize the prospects that the iLabs initiative will be sustainable beyond calendar year 2006. With this goal in mind, this year’s proposal is organized by stating the gaps that remain in iLabs that need to be filled in order to make sustainability more likely. Our goals for this funding cycle are set so as to fill these gaps. 

Given this broad agenda, we have constructed this work plan to combine tasks that would most logically be considered research with those that would be more reasonably considered as part of iCampus dissemination efforts. We expect to sort work items and their corresponding budgets into these two categories through subsequent discussions with the iCampus leadership 

Our vision for a sustainable model for continuing work on remotely instrumented labs depends on a combination of support from other external funding sources, collaborations with other universities, and the normal support MIT provides for educational laboratories as part of the regular academic budgets to academic departments. For example, we have already received three grants from the Carnegie Corporation to develop a collaborative program with three sub-Saharan universities around iLabs
. We also believe that while support for the labs at MIT needs to become part of the regular MIT operating budget, the further technical evolution of iLabs must move from being almost entirely MIT-centric to a more multi-university collaboration, perhaps in the context of a formal consortium.
The remainder of this proposal is organized around six gaps we have identified. For each gap, we list major goals for our work plan and provide milestones/deliverables corresponding to each goal.

Gap 1: Creating a new iLab-enabled experiment still requires too much software development expertise and labor.
We have four goals that will fill this gap:

- Develop and release a batched lab server toolkit to speed up the development of new batched lab servers. This will entail:

· cleaning up and documenting the code of the reusable modules of the current microelectronics weblab/dynamic signal analyzer weblab lab server, 

· writing lab server development documentation,
· writing microelectronics weblab and/or dynamic signal analyzer weblab case studies, 

· developing install routines for major iLab modules,

· supporting adoption of batched lab server architecture by groups around the world.

- Linking the iLab services for both batch and interactive experiments to National Instruments LabView and possibly other commercial software used in controlling lab experiments. The corresponding milestone (Jan 2006) is at least one fully functioning iLab interactive experiment that uses LabView for the lab client and server.
- Improving and packaging the materials used in the iLab training course so that it can be delivered by non-MIT developers. The corresponding milestones are a draft set of teaching materials (Mar 2006), a first test use (June 2006) and a revised set of materials (September 2006).
- Improving the entire set of iLab documentation, including examples of configuring the service broker, creating lab servers and implementing clients both within a web browser and as free standing applications. We will also elicit feedback from the hub and affiliate universities about the usefulness of this documentation. The corresponding milestones are a complete documentation set corresponding to the most recent public software release (March 2006) and the compilation of feedback from hubs and affiliates leading to a revised documentation set in September 2006.
Gap 2: The architecture and reference implementation of the iLab services are not completed.

Our goals to fill this gap are:

- Completion of development, testing, release engineering and documentation of full reference release version of the interactive architecture components, including integration of interactive and batch architectures. The corresponding milestones are a “for comment” release (November 2005), a production release (February 2006), and a service pack (December 2006).
- Testing of at least one interactive experiment in an ongoing MIT course (Spring semester 2006).
-Working with at least one other university to produce an interactive experiment outside MIT, with a corresponding milestone of having this lab working by June 2006. 
Gap 3: The operation of the individual remote iLabs at MIT still requires external funding, currently provided by iCampus. Long term sustainability of these (and future remote labs at MIT) will require a reliable source of ongoing support.

The two goals addressing this gap are:

- Shift the financial responsibility for iLabs operating at MIT to the academic units in which they are used. The corresponding milestone for this is for all the iLabs in use in courses to be supported by the academic units by September 2006.
- Explore migration of support for iLabs base software to Academic Computing, IST, the School of Engineering (perhaps using curriculum development funds), AMPS or other operating organization at MIT. This shift may be done incrementally in CY 2006 with the goal of substantial transition achieved by December 2006. 
Gap 4: We do not yet have a “critical mass” of iLabs.
Our four goals addressing this gap are:

- Complete the conversion of all the remaining MIT iLabs to new architecture. The corresponding milestone is for this work to be complete by August 2006, though some of the labs such as the CEE Shaketable will be converted by the end of the fall 2005 semester.
- Develop the next generation of Microelectronics Weblab, the flagship iLab. We plan to add a numerical simulator to the experiment so that students can compare observed and predicted behavior of semiconductor devices; a “lightweight client” that makes it easier for people on low bandwidth internet connections to access iLab; extensions to the existing Weblab client and server to exploit features now in the Service Broker such as the ability to store experimental results for Weblab’s users; and upgrades to enhance the scalability of the system to improve performance under heavy load. The corresponding milestone is a full release of the next version of Weblab with all these features by June 2006.
-Bring Dynamic Signal Analyzer WebLab into the main stream. Release DSA v. 2 for use in 6.002 and 6.003 at MIT. Make available public version through OpeniLabs. Develop educational content in collaboration with MIT instructors. Make available to African partners. Develop manual and tutorials. MIT release and OpeniLabs release of DSA WebLab targeted for September 2005. External release and formal collaborations with outside Universities targeted to start on Jan. 2006. Educational content and documentation to be released in Fall 2006.
- Nurture the relationship with hub universities. The corresponding milestone is that at least 5 hub universities, each of which should be committed to implementing at least one remote laboratory, agree to be part of the iLab consortium at the time it is formed.
- Operate, maintain and support at least two open iLabs that are accessible through MIT OpenCourseWare. This goal should be reached by February 2006.
- Publicize the availability of open iLabs, develop and deploy tools to evaluate open iLabs and evaluate their impact and usage. The tools on the open iLabs web site should be tested and in place by June 2006. The results of the assessment will be available by September 2006.
- Support a series of visiting professors, staff and graduate students at CECI, particularly from hub and affiliate universities. The corresponding milestones will be a sequence of visitors throughout AY2006 and the first half of AY2007.
-Continue to send MISTI-sponsored teams to implement iLabs outside the US. The corresponding milestone is to have at least two teams trained during Spring 2006 and working over the summer of 2006.

Gap 5: There is not yet sufficient evidence of the educational value of remote labs as compared with traditional, “hands-on” labs.

Our goal to address this gap is to conduct at least one assessment study of actual iLab use at MIT and work with at least one hub university on a comparable study at their institution. The corresponding milestone is an assessment of iLab usage in an MIT course during Spring 2006 and a corresponding study in another university completed by December 2006. These assessments should include the educational value of the iLab usage, technical issues such as usability and reliability of the remote lab, and economic evaluation of the costs of remote lab operation and use.
Gap 6: There is not yet a critical mass of faculty and universities committed to the creation of an “iLab movement”.
Our goal for this gap is to develop a new organizational structure with special interest groups focused on:
- sharing of educational materials such as laboratory descriptions and user-contributed software.
-an iLab website that contains all documentation on existing labs, information on the project plus an open portion that allows for contributors to upload their content

- developing of alternative economic models for operation of the consortium and for shared use of individual labs.
-demonstrated interest (and perhaps commitment) from three or more companies in participating in iLabs through some combination of financial support and products that interoperate with the iLab architecture.

-a major conference (perhaps coupled with iCampus conference).The corresponding milestones are a draft iLab consortium description (May 2006), a major iLabs conference of potential consortium members (October 2006), and the creation of the consortium (December 2006)
We will also launch an “iLabs buzz”public awareness campaign through talks in technical conferences, press releases, visits to universities and companies, and perhaps seeking major awards for the project.
Budget – to be developed after discussion about the division of the work described above into research and dissemination programs.
� Two of the earlier Carnegie grants were small planning grants. The third grant, which we have just begun working on, is for $800,000 over two years. 






