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Virtual Memory Performance Simulation 

“Creditors have better memories than debtors.”  

- Benjamin Franklin (1706 -1790), Poor Richards Almanac (1758) 

Due by 23:00 PM on November 1, 2011 

1. Objectives 
1. Understand the implication of varying the frame size and physical memory size on computer 

performance. 

2. Analyze a set of real world address traces for computer systems performance improvement. 

 

2. Introduction 
Virtual memory, when handled properly, can offer great improvement to computer systems performance. 

Unfortunately, if not used properly, it can seriously diminish performance as well. 

 

In this lab, you will be assessing the impact of three variables on memory performance. You will be 

analyzing four address traces and determining the number of page faults which might occur. 

The three traces which you will be analyzing are captured from the real world execution of programs. cc1 

represents an execution trace of the gcc compiler. The spice1 trace represents a capture of the electronics 

analysis program spice, which is used for circuit analysis. The tex1 trace represents a trace of the 

execution of the LaTex type setting program, the program used to write technical articles. In each case, 

the address space has been compressed appropriately in order to simulate a 20 bit address space. 

(Natively, each program used a 32 bit logical address space.)  

 

The memory simulator was initially developed by Alexander Reeder to allow students to analyze memory 

traces.  However, in order to make it usable, the professor has had to make many significant changes to its 

implementation.
1
  The program is invoked by clicking on the distributed jar file. 

 

Once the program has been started, you need to configure your system.  In essence, you will use the 

menus to select the address trace you will analyze as well as configurations for your analysis.  By default, 

the system starts with 8KB of physical memory and a 4KB block size.  The address space is fixed at 1MB 

(20 bits).  To perform the analysis, for each program, you will need to vary the size of physical memory 

and the block size.  AT ALL TIMES, THE PHYSICAL MEMORY MUST BE AT LEAST TWICE THE 

BLOCK SIZE. 

 

The output of this program which it runs is a file which shows the individual memory accesses as well as 

information about page faults. In specific, the file, ResultsLog.txt, lists the name of the file, the size of the 

frame, the physical memory, the number of page faults, and the total number of memory accesses. 

                                                      
1
 If there is an SE student who would like extensive extra credit, please fully document this source code 

and refactor it into something usable. My brain got significantly lost trying to make a few fixes to this 

program. 
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It is possible to both run the analysis and single step through the analysis.  In single step mode, you will 

step through memory accesses one access at a time.  You may want to do this a few times to understand 

how the tool behaves. 

 

At any time, it is possible to stop the operation and go into single step mode. 

3.  Lab Specifics 
For each of the three address traces, you are to perform an analysis which shows the miss rate for the 

address trace as the size of the frame is varied and the physical memory is varied.  You will also create a 

plot showing in three dimensions the effect of changing the size. You are not required to test every 

configuration, but you should attempt to look for instances of Belady’s Anomaly.  For example, with 4KB 

frame sizes, test 8, 12, 16, 20, 24, 28, 32, up through 512 KB RAM and / or whenever you do not see a 

change in the miss rate for several size increases. The switch to 8KB frame sizes and test 16, 24, 32,, 40, 

48, 56, 64,etc.  The plot will show the miss rate, in percentages, for each configuration. 

 

This process will then be repeated on all three test files. 

 

Once you have done this, you are to study the effect of multitasking on the operating system.  In short, 

you will use a program, MergeTraces, which will merge a set of address traces together. In short, this 

program will combine all three sets of address traces together simulating a round robin scheduling 

approach.  You will invoke this tool from the command line using the command  

 

java –jar TraceMerger.jar  10000 output.din file1.din file2.din file3.din 

 

where the three din files at the end are the address traces you have created, output.din is the trace you 

want to create, and the number up front indicates how many address are going to be accessed before a 

context switch occurs.  Using this tool, make three more traces where a round robin context switch occurs 

every 10000, 100000, and 500000 address accesses.  

 

4. Deliverables 
The only deliverable from this lab will be a report of your experimental findings. Your report should be 

submitted in pdf format to the website and include the following: 

 

1. Name, date, and lab title 

2. Introduction. Explain in your own words the problem you are trying to solve and the experiment 

you conducted to solve it. 

3. Raw data. Present your raw data in tabular form. This would be the analysis outputs. 

4. Data analysis and plots. In this section, plot your outputs and highlight the trends within the 

data.  Your plots should be three dimensional in nature.  There is a tutorial video on making 

three dimensional plots with Excel on the course website, as well as a video which shows how to 

use the simulator. 

5. Analysis of your data. In this section, analyze the data. What does this set of results indicate? 

Can this set of results be applied to the material taught on virtual memory within the text book? 
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6. Things gone right and wrong. Discuss the problems with this lab as well as the things which went 

right. 

7. Conclusions. Discuss what you learned in this lab. 

 

Preliminary Tentative Grading Rubric 
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Report     

 1 «For

mat» 

Format 

- Name, Date, Lab Title 
- File submitted in pdf format 

 1 «Intr

oduc

tion» 

Introduction 

- Explanation of the purpose and scope for the lab experiment 
- Multiple sentences within segment. 

 1 «Ra

w_D

ata» 

Raw Data 

- Data presented in tabular form 
- Data clearly labeled with address trace, sizes, and other details 
- Numbers formatted appropriately 
- Raw data can be clearly read and understood. 
- Raw data shows page faults in numerical terms. 

 4 «Dat

a_A

naly

sis_a

nd_p

lots» 

Data Analysis and plots 

- Discussion of data for each plot discussed individually 
- Plots clearly labeled with axis titles and values 
- Plots labeled 
- Plots indicate page faults in terms of percentage of memory accesses. 
- Trends with each individual plot explained 

 4 «Ov

erall

_An

alysi

s» 

Overall analysis 

- Data analysis presented regarding the six plots taken together 
- General conclusions drawn about the effectiveness of virtual memory 
- Conclusions discussing the impacts of multitasking on vm stability 
- Analysis discusses any instances of Belady’s anomaly as reported within 

the system. 

 2 «Thi

ngs_

gone

_rig

ht_a

nd_

wron

g» 

Things gone right and things gone wrong clearly described 

- Complete sentences 
- All aspects covered 

 2 «Con

clusi

ons» 

Conclusions 

- Complete sentences 
- What was learned thoroughly discussed. 

 


