Stuart Kingston – Work in Progress

Main Priorities
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Re-Target GCC to produce MIPS executables

The Gnu compiler collection is re-targetable for the MIPS architecture, and already has the necessary information about the MIPS architecture.

Binutils, the Gnu assembler, linker, debugger, etc… compiles successfully for the MIPS architecture.

The compilation of GCC is lengthy, and eventually fails with an error message saying the compiler is unable to generate executables. This is (I suspect) the part of the compilation where the compiler is tested to ensure it is correct by compiling a section of code, and would therefore be expected to fail due to the fact we do not have the requisite libraries.  The installation process also produces an error message, probably because the build is not quite complete. However, the actual installation seems to be complete at least in terms of binaries.  The only thing which does not appear to be present is the start library required for linking executables, called crt0.o.

A search on the Internet suggests the file crt0.o can be synthesised, assuming we can work out what subroutines it should contain, although we have not come to this point yet as we have been trying other workarounds.

One workaround which appears to be successful (at least for our purposes) is to compile the program, but not assemble it.  At this point, we edit the assembly code and remove the reference to __main.  Once this has been done, we can assemble and link the file by telling GCC not to use the standard libraries (using the switch –nostdlib).

The executable produced is in elf format.  The only way we are able to test this for correctness is by using the command “objdump” to disassemble the code, and then manually reading the code line by line.  So far, the code being produced seems to be correct.

The workarounds described are far from ideal, however they will be ok for the moment for the purposes of producing machine code which can be executed on the Handel-C processor simulator.

Create a MIPS Simulator

The MIPS simulator was originally my main priority, however it got side-tracked for a short while because I needed to be able to produce code to simulate!  I initially started writing the simulator in C so I could get a feel for the general functionality before porting it to Handel-C, however I’ve been spending some time on the Handel-C tutorial, and find that the bit selection operators and other unique features of Handel-C make it actually easier to write in Handel-C.  The other advantage is it gives me a practical exercise with which to learn Handel-C.

So far I have been able to read a program from an input channel in the Handel-C simulator (which will obviously have to change for the final version) and place it in a RAM block.  I have also been able to decode a few instructions, although I have not got to the stage of dealing with registers and other operands yet.  The code can also calculate jump points in the code and convert these to match the indexes of the ram block for the program.

Next I must begin the laborious task of generating further instructions, and actually implementing them.  At this point, this seems relatively straightforward so it does not cause me any great concern.

Devise a Communication Protocol between the ASIP and the Host CPU

Something that Trevor and I have just started work on is a protocol to allow the host computer to communicate with the ASIP on the FPGA.  The simulation version of this will undoubtedly be different to the final version, as channel inputs and outputs are only available in simulation.  At the moment, I am using channel inputs to read the program, and a combination of watches and channel outputs to figure out what it’s doing.

At some stage we will need to consider how the ASIP will access its data, where it will be stored, and how the data will get from the hard-disk of the host to the FPGA memory banks, etc.  This is very much a work-in-progress, although it is a high priority, as we don’t want to have to re-write large sections of code if we decide we’ve done it all wrong by not thinking ahead.

Learn Handel-C

Self explanatory, really… (see above).
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