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G22.2243: High Performance Computer Architecture 
SimpleScalar Familiarization Exercise 

Suggested completion date: Oct 3, 2007 (when you will receive assignment 1) 
 

 
This exercise is chiefly meant to help you install and familiarize yourself with the SimpleScalar 3.0c 
Toolset. 
 
Part I:  Installing SimpleScalar 3.0c 
 
1. Download the SimpleScalar simulator toolset by following the Course Materials tab on the course 

web page (http://www.cs.nyu.edu/courses/fall07/G22.2243-001). Install and build the simulator on 
either a SPARC/Solaris machine (one of the department Suns) or on any x86/Linux platform. See the 
README files for additional details. 
We will be working with the PISA instruction set throughout the course, so make sure that you 
configure the simulator for this before building the executables: 
 make config-pisa 
 

2. Test the simulator installation. 
make sim-tests 

As the README file says, this will take some time.  If the installation has been done correctly, the 
output will show no differences. 

 
 
Part II:  Using a SimpleScalar simulator 
 
1. Simulators in SimpleScalar are named with “sim” as a prefix.  If you peruse your simplesim-3.0 

directory, you will see there are several simulators packaged with SimpleScalar including sim-safe, 
sim-fast, sim-eio, sim-outorder to name a few.  This exercise will use the simplest simulator, sim-
safe. 

 
2. From your simplesim3.0 directory, execute sim-safe with no command-line arguments.  

Information about the usage, description of the simulator and default values for the command-line 
options will print to the screen. The name of the option and the type of values it takes appears as the 
first item on each line. The next items on the line are the option’s default values, and then a 
description of the option. Take note of the following options: 

 
Option Name Arg Type Default Value Description 
-redir:sim  <string>  <null>  redirect simulator 

output to file 
-redir:prog   <string>   <null> redirect simulated 

program output to file 
-nice       <int>  0 simulator scheduling 

priority 
-max:inst     <uint>  0 maximum number of inst's 

to execute 
 
3. Make a results subdirectory  in your simplesim3.0 directory: 

mkdir results 
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4. Run sim-safe with command line arguments for redirecting simulator output and program output 
to the results directory.  In this case, the benchmark we will be using is a test program called test-
math.  It is located in the following subdirectory: 

simplesim-3.0/tests/bin.big.  
The commandline is as follows: 

sim-safe –redir:sim results/sim1.out 
   –redir:prog results/prog1.out tests/bin.big/test-math 

Note: On the x86/Linux install, you should use the little-endian version of this program (available in 
the tests/bin.little subdirectory). 
 

5. Change directories to the results directory and examine sim1.out and prog1.out.  In 
sim1.out, in the first part of the file, you should see the same information as when you ran sim-
safe without any arguments.  The lower half of the file contains various statistics that sim-safe 
collects.  In particular, note sim_num_insn (total number of instructions executed) and sim_num_refs 
(number of loads and stores).  It should read as follows: 
 
sim_num_insn        216084 # total number of instructions executed 
sim_num_refs         56936 # total number of loads and stores executed 

 
6. Rerun sim-safe on test-math, but this time, also set the –max:inst option to 50000 

instructions.  Redirect simulator output to results/sim2.out and program output to 
results/prog2.out.  When you examine sim2.out, you should see something similar to the 
following: 

 
sim_num_insn         50000 # total number of instructions executed 
sim_num_refs         15626 # total number of loads and stores executed 

 
 
Part III:  Writing your own program to run through a SimpleScalar simulator 
 
1. Write a c program that prints “Hello World!” (or any other small program of your choice). For the 

purposes of this exercise, it is assumed that the file is called hello.c. 
 
2. Use SimpleScalar’s version of gcc (cross-compiler) to compile this program for the PISA instruction 

set.  A copy of this version of gcc, called ssbig-na-sstrix-gcc (on the department SUNs) is 
located at: 

/home/mb/CompArch/bin 
 
To compile your program to allow its execution using sim-safe: 

/home/mb/CompArch/bin/ssbig-na-sstrix-gcc –o hello hello.c 
 
3. Now you have a compiled version of your hello world program, which sim-safe can simulate. 
 
4. Run sim-safe on hello, redirecting simulator output to results/hello.sim.out and 

program output to results/hello.prog.out: 
 

sim-safe –redir:sim results/hello.sim.out  
   –redir:prog results/hello.prog.out hello 
 

5. Examine hello.sim.out and hello.prog.out. If you chose to go with the program described 
in #1 above, you should see the string “Hello World!” printed out in the hello.prog.out file. 
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Part IV: Writing your own simulator 
 
1. Copy the following file into your simulator directory (the path below refers to the department SUNs): 

  /home/mb/CompArch/assign0.tar 
and unpack it using the command: 
 tar xvf assign0.tar 
 
You should see a file sim-base.c, which is a baseline simulator that we will be extending as part 
of the assignments in this course. sim-base.c has been derived from sim-safe.c: all 
unnecessary code has been removed. One consequence of these changes however is that you can no 
longer start the simulator in the Dlite debugger tool, so you will have to rely on print statements or 
a source-level debugger like gdb for debugging your program this semester. 
 
sim-base is a functional simulator in that it just executes the instructions of a program against a 
simulated register set and memory. As part of the assignments in this course, you will extend this 
simulator to add (simulated) timing information to estimate how different architectural features 
impact program execution time. 
 

2. Modify the Makefile in the simulator directory to include sim-base in the list of sources, objects, 
and targets. You should be able to just follow the pattern used for the other simulators (e.g., sim-
safe). Build the sim-base executable (by typing ‘make’) and test that it works by using it to 
simulate one of the test programs as described earlier. 
 

3. Explore the structure of the sim-base.c program, paying particular attention to how the program is 
loaded and simulated, one instruction at a time. You should try and familiarize yourself with how the 
instructions are actually executed (this functionality is defined as a macro within the switch 
statement in functional_simulation): you might want to take a look at the machine.def 
file in the root directory (a symbolic link to target-pisa/pisa.def) to see how the PISA 
instructions are defined. 
 

4. To ensure that you understand how the simulator is structured, extend the sim-base simulator to 
print out how many instructions of different kinds (e.g., integer operations, floating-point operations, 
memory operations, and control operations) are executed. This will require you to register some 
additional statistics variables in addition to those that already exist, modify the statistics print routine 
(sim_aux_stats) to print out these variables at program end, and most importantly discriminate 
between different instructions.  
 
For additional guidance, look at the code for some of the simulators provided with the SimpleScalar 
distribution (e.g., sim-safe.c and sim-profile.c). You can verify the correctness of your 
extensions by comparing the output of your simulator against that of the sim-profile simulator 
invoked with the –iclass option. 


