
OpenSpeedShop Usability project

Motivation

Programming models are being revisited in light of computer architectures moving to heterogeneous or multi core implementations.  This has increased the need for multi layer MPI implementations, use of threads below the node level, and other possibilities.  Computer scientists at LANL have become intimately involved in the issues and possible approaches during the past year working with the Roadrunner cell hybrid architecture.  One of the things that they have found is that the core structure of most applications have to be better understood before any transitions to new architectures can be done. Analysis tools are needed to assess time, IO, memory usage, etc., in order to identify possible approaches to move specific data, functions and memory patterns to operate on appropriate segments of the processor architecture.

We are collecting the various approaches and tools that are being used, with the goal of identifying how to support the transition process, as well as the types of plugins that could further add value. In this context, we are also working with the Open|SpeedShop tool framework, home page:  http://www.openspeedshop.org/
Goal

The focus is to validate the tool framework and its results, and compare it against the actual needs of the individuals doing the application assessment. Possible outcomes include modifications to the individual tools, the usability of the framework, and/or the analysis process. Scope ranges from individual use, up to collective processes for larger audiences to use, as this type of programming transition becomes more mainstream.

Students will install the Open|SpeedShop Performance Analysis Tool on a compatible cluster, and assess usability, from a user perspective, for serial jobs (no MPI). Outcomes are (in increasing order of complexity): identify gaps in documentation (from initial installation through tool usage); assess ease of use including identifying non-intuitive operations; evaluate quality of the experiment results from the various built-in plugin analysis tools (more difficult).

Student/Mentor/Machine Requirements

The students must have basic programming skills and a willingness to work on challenging and open-ended problems.  They will need to run programs through the OpenSpeedShop framework and identify usability issues. An optional deliverable is to validate the experiments to check reported results. This will also require some ability to think critically in terms of designing tests and scenarios that will test usage models.  The initial focus is on serial programs.  Later usage tests will go into MPI runs on clusters.  A machine running a recent release of linux, RH, SUSE or fedora will be sufficient for non-MPI tests.

Communication with LANL

LANL contacts on this project, David Montoya, can come to Golden at the beginning of the project and also at the end.  Interim communication can be via email, teleconference, and LANL also has polycom and access grid video teleconferencing capabilities which work well for remote collaboration between small teams.  At an initial face-to-face meeting, an explanation of the data, environment, and ideas as to how to proceed could be discussed. A telecon schedule would then be established for review and issue discussion
Preliminary Project Outline

· Acquire OSS from sourceforge and install 

· Identify 2 programs for testing (test programs are included in the package).

· Run through experiments for serial tests 

· PC Sampling

· User Time

· Hardware Counter

· Input/Output tracing

· Floating Point Exception

· Test both GUI and command line interfaces

· Write report, present results and recommendations

 Student Experience

This project will provide the students with:

· An introduction to LANL, what a National Lab does, and how we use supercomputers

· A chance to work with tools utilized in performance analysis

· A chance to collaborate with staff at a National Lab and be introduced to a small portion of a real problem that needs to be solved

· An opportunity to learn about parallel programming issues
[image: image1.png]A
7 Lo/?s Alamos

NATIONAL LABORATORY
EST.1943





LA-UR-08-2268
 
Approved for public release; 
 
distribution is unlimited.


