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The Software for Campuses project was conceived with the aim of providing campus HPC users with software tools that make it easier to leverage TeraGrid resources in effective ways. We are currently working on gathering requirements in order to determine how to best approach this goal. The purpose of this document is to present our initial ideas to the TeraGrid EOT Team for feedback.
Together with Scott Lathrop, we have identified some EOT-related activities that could benefit from the use of a bundled set of TeraGrid-related software. These include the Campus Ombudsman, Cyberinfrastructure Days, and HPC University programs. In all three, a TeraGrid software distribution could be used as a tool for training or even simply as a resource to pass on to campus IT providers or individual HPC users. Please keep these programs in mind as you consider the options we present.
We have considered three categories of software that could be provided to campuses as a result of this effort: (1) clients for TeraGrid services, (2) middleware tools to ease transitioning between the use of campus and TeraGrid resources, and (3) software to allow local campus resources to expose a TeraGrid-like interface. While these three approaches may overlap in terms of what is required for implementation, we would soon like to identify one as our initial target for development. We look forward to hearing the EOT Team’s recommendation among these three options.
(1) Clients for TeraGrid Services

TeraGrid resources expose a number of useful software tools and services to HPC users. The most basic (and most typical) way that a user will access these facilities is by logging into an individual resource provider (RP) site using a remote login client (SSH). Once logged in, a user can access the software that has been deployed there by RP administrators. This scenario makes a “bootstrapping” assumption that the user has access to an SSH client application from a system at their home institution. 
Users can achieve more sophisticated interactions with TeraGrid resources if we expand the assumption of what software is available to them at their home institutions. The following examples illustrate.
· Users with access to a MyProxy client, a GSI-enabled SSH client, and the appropriate TeraGrid trusted certificate authority (CA) certificate can take advantage of TeraGrid’s single sign-on (SSO) feature. This allows users to take advantage of multiple TeraGrid sessions across potentially multiple RP sites with the entry of a single password.

· Users with Globus client tools can submit jobs remotely for execution on TeraGrid resources. These jobs could include staging of data to and from the user’s workstation without the user having to do this staging by hand a priori.
· Users with more advanced job submission requirements could take advantage of the ability to control sophisticated workflows across multiple sites using higher-level tools like Condor-G or MyCluster.

· Users with data movement needs can use high performance methods for moving data between campus resources and TeraGrid systems by leveraging one of several client-side tools for interacting with TeraGrid’s data movement services. These transfers can be initiated without first having to log in to a TeraGrid system using SSH.
A client software distribution could be developed as part of the Software for Campuses effort that would provide the tools necessary to provide these and potentially other capabilities. In addition, a client side toolkit could aid the TeraGrid user experience by making it easier to query information about a user’s allocation. For example, the toolkit could provide users with the tgusage command-line tool, which provides information about how much of a TeraGrid allocation has been consumed. Currently, users must take the extra step of a remote SSH login in order to find out this information.
 (2) Middleware Tools for Assisting Campus Resource to TeraGrid Resource Transition

Instead of providing a package filled with direct clients to TeraGrid services, we could alternatively provide campus users with tools that make it easier to transition their workflows from campus resources to national-level resources like TeraGrid. Included in such a middleware toolkit would be software that provides an abstraction insulated from differences in interfaces to various compute and storage resources. High level computation agents like Condor-G and MyCluster could fill this role.
This option seems to overlap with the first pretty heavily in that the main activity is to provide a packaged set of client software. The main difference is emphasis. The first option would focus on providing client-side software specifically for TeraGrid. This option would focus on allowing HPC users to “bridge” their computational procedures between their campus systems and TeraGrid.
This proposed option may be significantly complicated by the potential for a wide variety in the types of HPC systems in use on campuses. We can benefit from any sense that the EOT Team can give us as far as how diverse such campus systems really are.

(3) Exposing a TeraGrid-Like Interface from Campus Resources

A third option could be considered as an alternative to the middleware toolkit previously discussed. Instead of relying on client-side software that can abstract away differences in resource interfaces, we could provide a way for administrators of campus resources to make these resources appear similar to TeraGrid from the perspective of client-side tools. HPC users would then require only small changes in their computational methodology when moving between campus and TeraGrid resources.
Another benefit of this approach could be to reduce the need for potential TeraGrid users to go through a formal procedure to obtain a TeraGrid Development Allocation (DAC). Specifically, having TeraGrid-like resources available on campus could eliminate the need for obtaining a DAC for the purpose of integrating a scientific workflow with TeraGrid’s interfaces.
The interface exposed by TeraGrid resources is provided by a set of software maintained by the TeraGrid Software Integration (SI) Team called Coordinated TeraGrid Software and Services (CTSS). CTSS is aimed at TeraGrid RP site administrators, and its typical installation procedure is unlikely to be desirable from the standpoint of administrators of general campus resources. Therefore the main activity in providing TeraGrid-like interfaces to be exposed from campus resources would be to package CTSS components in a way such that maintainers of campus resources would be comfortable installing and maintaining them. The EOT Team may have some input as to what specific packaging requirements may help us reach this goal.
General Questions Regarding Software for Campuses
Some important design considerations need to be taken regardless of our choice out of the proposed options. First, there is the issue of target audience. We have identified two potential targets: (1) campus IT administrators who could provide TeraGrid software on general campus resources and (2) HPC users who could install a client distribution on their own machines. The differences between these two groups could have an effect on both the content of the proposed software distribution and its packaging requirements. We would appreciate feedback based on the EOT Team’s experience regarding these differences, and also any thoughts on which group may be a more appropriate target given our goal of making life easier for campus users of TeraGrid. One important difference we’ve discovered between the groups is that if we are going to directly target HPC users, we need to take care that an avenue of support is in place. Our sense is that it is unlikely that TeraGrid will be able to directly support a software distribution for campuses, so targeting HPC users would likely still require interaction with campus IT providers to ensure that support is available. 
We also need to consider implementation details like what forms of distribution media would be well-received. For example, current packaging systems for grid software like CTSS and the Virtual Data Toolkit (VDT) provide network-based installs. Would this be an acceptable mode of delivery for campus groups, or would some other medium like a DVD be more appropriate? Another issue is that of platform support. What software platforms are most important for a distribution of client tools? How does the platform landscape change if we choose to provide CTSS-like capabilities that can be installed on campus HPC resources? Another interesting question related to platform support is whether IT administrators or HPC users would be comfortable deploying a client toolkit based on virtual machine technology. Again, we’d like to draw on the EOT Team’s experience in helping us to answer these questions.
Finally, we need to think about vehicles for engaging potential users. We’ve already identified the Campus Ombudsman, Cyberinfrastructure Days, and HPC University programs as possibilities. Are there other programs that may also be appropriate? And how does our selection out of the three proposed options affect the applicability of these programs? We expect that the decision whether to target HPC users or IT providers will affect this choice as well.
We’d like to thank the EOT Team for any help they can provide in honing our requirements for this project.
