DEEP-3 Executive Summary – 13/03/2002


Application

To date, the integration of the LAME and PGP code is complete, including the removal of nearly four thousand system calls.  The code has been extensively tested for correctness, and showed no significant execution anomalies.  Profiling of the code has been completed using a broad selection of options, including a variety of music genres.  The source code has been modified and tested to ensure it is compatible with GCC under Cygwin.

Migration of the LAME code to fixed-point is underway.  A fixed-point library is being used along with a C++ wrapper class to provide operator overloading, and therefore minimising changes to the code.  The PGP code uses only integers and therefore requires no further changes.

Upon completion of the fixed-point, the code will be tested to ensure correctness, and the execution time compared to that of the floating-point implementation.  The fixed-point code will be profiled and the results compared to those of the floating-point implementation.  A user interface will also be created for the application.

ASIP Design Route

A simulated Handel-C prototype of the ASIP has been produced by the team.  It is capable of executing a small subset of the MIPS instruction set, and has been verified with some simple programs, including a recursive one.  The processor implements a simple two-stage pipeline.  The Gnu tool-chain has been compiled to target the MIPS architecture, and its outputs verified for correctness.  Members of the team have spent time familiarising themselves with the Gnu tool-chain.

The Handel-C simulation is being converted to a Handel-C program that can be executed on the FPGA.  This also entails creation of a host program to initialise the FPGA and communicate with it during execution.  A protocol is being designed to facilitate communication between the FPGA and the host program.  Some commonly used functions have been identified from the profiling results as suitable for additional functional units for the FPGA.  Investigations are also being carried out into the feasibility of the host program directly reading ELF binaries.
After the ASIP is successfully ported to hardware, the instruction set will be modified to suit the application.  The optimised functional units will be implemented on the processor, and where necessary, the instruction set expanded.  Operations that are not used in the source code will not be implemented.  The ASIP will be extensively tested and benchmarked with the LAME and PGP integrated application.

Partitioning Design Route
The Static Call Graph (a diagram showing program execution flow through the program’s functions) has been completed.  The call graph shows leaf functions, and along with the profiling information it has shown which candidates will be suitable for partitioning to hardware.

Currently initial partitioning is in progress.  PGP functions will be looked at first while the LAME code is migrated to Fixed Point and tested under GCC.

The design of I/O protocols will be considered once a small number of functions have been ported and their requirements are known.  After this step the team will be able to more accurately estimate communication overheads between hardware and software.  Once the prime hardware candidates have been ported and the hardware/software communication is complete this route will test and benchmark the program.  If swift progress is made the team may also investigate methods to fit more candidates into hardware.
Administration

The project plan has undergone extensive review since the Christmas break.  A detailed design document is currently being compiled, to be submitted before Easter as deliverable three.  Additionally a test plan is being devised to extensively test the final artefacts.  The team are gathering metrics on the two design routes, in order to objectively evaluate them at the end of the project.  The proposed content for the final report, demonstration and presentation is still under discussion.
