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1. Subject and Purpose

The primary goal of this independent study project is to research and develop the information necessary to ensure the usability of the prototype design for the Performance Analysis Tool (PAT) project.  The PAT project is sponsored by the Department of Defense, and is the focus of the UPC group of the High-Performance Computing and Simulation Research (HCS) Laboratory, of which, I am a member.  In the first phase of the PAT project, UPC group members are responsible for developing a high-level design for a performance tool that will aid in the analysis and optimization of UPC and SHMEM programs.  The proposed second phase of the PAT project will use the research from the first phase to develop and implement the design.
The independent study project will consist of four main tasks in order to achieve the primary goal of ensuring the usability of the PAT.  A user-centered design philosophy will be employed by the designers of the PAT and I will be responsible for contacting and eliciting feedback from various users.  Therefore, the first task for the independent study project will be to contact MPI, UPC, and SHMEM users in order to gain information regarding the functionality users find most important and desirable in a performance tool.  The second task will be to encourage feedback from the sponsor of the project in order to ensure our initial approach to the problems is desirable.  The third task will include the creation of two documents based on literature searches in the areas of performance tool design and presentation methodology.  Both literature searches will focus on the usability aspects of each area.  Finally, the fourth task will incorporate all of the previous tasks by integrating the information learned about usability into the high-level prototype design of the PAT.
2. Definition of the problem
Usability regarding parallel performance tools encompasses four basis factors [1].  The first factor, ease-of-learning, is particularly important for attracting new users.  This factor is simply a measure the difficulty for a user to become proficient enough with the tool to accomplish non-trivial work.  The second factor is ease-of-use.  Ease-of-use refers to the amount of attention and effort required to accomplish a specific task using the software.  Usefulness is the third factor and it focuses on how directly the tool corresponds to the users expectations.  The fourth factor is throughput.  This measure reflects the degree to which the tool contributes to user productivity in general.  The goal of this project is to improve all four of these aspects of usability for the PAT project.
3. Need for solution to the problem

Without a sound foundation of usability research, the PAT project would have the potential to provide a clumsy, non-intuitive interface that will discourage the widespread use of our tool.  It is essential that we contact and receive feedback from users to ensure this is not the case.  Users are the best people to point out potential pitfalls in our design, so it makes sense to elicit their help throughout the project.  Also, the more effort we put into usability early in the design process, the easier it will be to make changes to the design.

4. Benefits that will come from the solution

By designing a performance tool with usability as a part of the main focus of the project, we will ensure the PAT will provide information that is useful to the user.  The popularity of a tool is a defining characteristic of its success, so providing a user-friendly interface will help to increase the popularity, and hence, the success of the project.  By creating a sound plan for the incorporation of usability into the PAT design, we will increase our chances of extending the project into the second phase.

5. Background on the problem

Parallel performance tools have been in existence for some time now and a great deal of research effort has been directed at tools for improving the performance of parallel applications.  Significant progress has been made, however, parallel tools are still lacking widespread acceptance [2].

The most common complaints about parallel performance tools concern their lack of usability [3].  They are criticized for being too hard to learn, too complex to use in most programming tasks, and unsuitable for the size and structure of real world parallel applications.  Users are skeptical about how much value tools can really provide in typical program development situations.  They are reluctant to invest time in learning to apply tools effectively because they are uncertain that the investment will pay off.  A tool is only perceived as valuable when it clearly assists the user to accomplish the tasks to which it is applied. Thus, a tool’s propensities for being misapplied or its failure to support the kinds of tasks users wish to perform constitute serious impediments to tool acceptance. Therefore, it is essential that the PAT be easy to use as well as provide information in such a way as to be useful to the user.  This is where usability comes into play.
6. Discussion on related research in the literature

The concept that usability should be the driving factor in software design and implementation is not particularly new; it has appeared in the literature under the guises of usability engineering, participatory design, and iterative design, as well as user-centered design [4]. There is not yet a firm consensus on what methodology is most appropriate, nor on the frequency with which users should be involved in design decisions [5].  What is clear is that the tradition of soliciting user feedback only during the very early and very late stages of development is not adequate for assessing and improving usability.  During early stages, the design will be too amorphous for a user to really assess how the interface structure might enhance or constrain their productivity.  During late stages such as alpha testing, the software structure will be solidified so much that user impact will be largely cosmetic.  Therefore, user involvement and feedback will be needed throughout the design process.
7. Scope statement

The goal of this project is to provide information regarding usability to be incorporated into the prototype design for the PAT project.  In this document, I propose a list of tasks that I think are important to the success of the design.  The four tasks listed in section one will provide the general framework upon which I will base my work.  Completing these four tasks will contribute to the success of the PAT project.
8. Methods to be used

For the user interaction portion of the project, there are two main tasks to be accomplished.  The first task will be to find users willing to provide feedback regarding the project.  Because of the nature of the sponsor for this project, we can expect very little direct contact with the end-users.  However, there are other users in the UPC community who have expressed interest in our project and have indicated that they would be willing to assist us.  For users in the SHMEM community, it will be significantly more challenging to find users willing to help us.  However, we do have at least one point of contact that may be able to point us in the correct direction.  Finding users from the MPI community will be relatively straightforward because of the popularity of the language.  By visiting MPI forums, joining MPI mailing lists, and contacting MPI performance tool developers I am confident we will find enough users to provide us with general feedback regarding the PAT project.
The second task will be to establish a meaningful dialog between the group and outside users.  I plan to accomplish this by maintaining close contacts with all users who provide feedback.  Through the use of phone interviews and emails, we should be able to obtain the information we desire.  User-surveys will primarily only be employed to attract new users from sources such as mailing lists, as they will be too impersonal to employ with most users.

9. Breakdown of tasks on the project
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10. Time and work schedule
The Gantt chart for this project is attached at the end of the proposal.

11. Facilities to be used


Work to be completed for this independent study project will be performed in the High-Performance Computing and Simulation Research Laboratory.  The majority of the contact with users will be conducted through email and phone.  There are no special hardware or software requirements for this project.
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Contact users to determine the most useful functionality to include in the PAT


Contact both UPC/SHMEM and MPI users regarding general functionality


Goal: Determine the general information users want from a performance tool


Find and develop MPI contacts


Contact users on a continual basis until the preliminary design phase


Example Question: ‘Is the information gained from profiling or tracing more helpful to you? Why?’


Contact users regarding UPC/SHMEM-specific functionality


Goal: Determine what UPC/SHMEM-specific information users want from a performance tool


Develop UPC/SHMEM contacts


Example Question: ‘Are you interested in seeing all of the implicit communication for a node or just total communication time?’


Contact as many users as possible and try to continue discussions for the duration of the project





Contact the Project Sponsor


Short-term goal


Ask the sponsor to provide us with a short description of desirable general functionality from the end-users


Long-term goal


Have the sponsor provide feedback on the information obtained from the other users

















Literature Search 


Presentation Methodology 


Tool Design 





Initial Prototype Design


Create a User-Guided Usability Specification


Help create prototype design 








