CS 423 – Spring 2012
Homework #2
Due March 20th, 2012
Due Tuesday, March 20, 2012 by 5:00PM in Ismail Akturk’s mailbox in the department secretary office. Remember to read and comply with the Homework Policy posted on the course Website.
SimpleScalar: SimpleScalar is a set of simulation tools that we will use throughout the semester to study computer architectures. The SimpleScalar toolset (see www.simplescalar.com for more information), which is written in C, is used widely in research for evaluating microarchitectural ideas, and it includes several types of simulators. These simulators trade off speed of simulation versus modeling detail. They can all simulate several ISAs, but in this class we will only use them to simulate the Alpha ISA (used by DEC and then Compaq).

Obtaining and installing SimpleScalar:

· You can download simplescalar from here. 

· You need to have a linux system or an emulator to use the simulator

· Unzip and untar it using the command tar -xzf. 

· Go into the simplescalar-3.0 directory and type make config-alpha, followed by make to install it. 

· Type make sim-tests and make sure that the tests run correctly. 

Obtaining binaries and inputs:
· You can download binaries and inputs from here

. 

· Unzip and untar it using the command tar -xzf. 

· The benchmarks directory contains the binaries and inputs for 4 programs: gcc, anagram, compress and go. 

Running the binaries:
· gcc: $SIM/sim-outorder cc1.alpha -O 1stmt.i 

· anagram: $SIM/sim-outorder anagram.alpha words < anagram.in > OUT 

· compress: $SIM/sim-outorder compress95.alpha < compress95.in > OUT 

· go: $SIM/sim-outorder go.alpha 50 9 2stone9.in > OUT 

The above commands assume that you are within the benchmarks directory and $SIM = Path to simplesim-3.0 directory. 

Please be advised that some of the programs can take as long as 10-15 minutes to run to completion. 

The goal of this homework is to get used to the SimpleScalar toolset. You will run the given binaries through SimpleScalar, collect the specified michroarchitecural statistics, plot the collected data and analyze the results. To do this, use default architectural configuration (the default archictural parameters are used -- you don't need to do anything special). Run each of the benchmarks to completion and collect the following statistics. 

· Number of instructions commited. 

· Simulation time in cycles. 

· CPI, cycles per instruction. 

· L1 data cache miss rate. 

· L2 data cache miss rate. 

· Plot the variation in CPI, L1 and L2 data (unified) cache miss rates across the applications. Write a brief report analyzing the results. 

