ECE 4100 Laboratory Assignment 2

Due Date: July 14

Using version 3.0 of the SimpleScalar simulator running test-math benchmark program simulate a dynamic execution processor using the sim-outorder tool. Turn in a hardcopy of the standard sim-outorder output for each design. Then vary the options shown below noting the total clock cycles (sim-cycle) to run the program.

SimpleScalar is installed on the Unix machines in CoC 309 and VL C257 (faster machines). See the CoC lab TA to activate your account, if you have not done so already. The simulator is in /tools/solsoft2/simplesim-3.0. A *.ss file is a compiled binary file for the Simplescalar simulation tools. Here is how you can run the default simulation:

/tools/solsoft2/simplesim-3.0/sim-outorder  /tools/solsoft2/simplesim-3.0/tests/bin.big/test-math

This runs a default machine setup. Just about everything on the default machine’s hardware can be changed with command line options (placed before the program file name). www.simplescalar.com has a hackers guide and a users guide that explains the options. If you run the sim-outorder program without arguments you also get a 2 page summary of options. For caches, what they call number of sets is the total number of memory locations in the cache. Associativity is what P&H called #sets. Here is an example:

iL1:1024:32:2:1 is a 2 way set assoc 64K byte cache with LRU

1024 (1K) lines in cache memory with 2 sets of 32 Byte blocks is (1K line) x

(32B/block) x (2 sets) = a 64K byte cache.

Over the default machine setup try each of the following experiments. Compute the percentage speedup using sim-cycle clock counts. Return to the default setup for each experiment (except the last one)

_______% Double the hardware for branch prediction by increasing BHT size

_______% Double the L1 cache size for both instructions and data

_______% Add another integer ALU, a Flt. Pt. ALU and a Flt. Pt. Mul/Div

_______% Fetch, Decode, Issue, and Commit 4 additional instructions per clock

_______% All of the above options combined

