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Metrics of Memory Usage –  
Vsz and RSS 

1.  Vsz 
2.  Virtual  Size 
3.  The amount  of address space that the operating 

system has reserved for the application. 
4.  RSS 
5.  Resident set size 
6.  A measure of how much physical memory is 

actually being used by the application. 
7.  RSS may be often same as vsz or it may be less. 



Metrics of Memory Usage –  
Vsz and RSS 

Vsz 
Virtual  Size 
The amount  of address space that the operating 
system has reserved for the application. 
RSS 
Resident set size 
A measure of how much physical memory is 
actually being used by the application. 
RSS may be often same as vsz or it may be less. 



Metrics of Memory Usage –  
Vsz and RSS 

Application has an initial footprint of 100M 
VSZ? 
100M 
RSS?  
100M 
WSS? 
Application calls Unix mmap to allocate space for 
reading a 1GB file 
VSZ?  
1.1GB 
 



Metrics of Memory Usage –  
Vsz and RSS 

Application reads first one tenth of the file and is 
working on it 
VSZ? 
1.1GB 
RSS?  
200M 
WSS? 
Depends on what all are accessed – Max = 200M 
Application iterates over the 1/10th of the file 
multiple times but accesses nothing else 
VSZ = 1.1GB; RSS = 200M; WSS = 100M 



Differences in malloc 

Normal malloc and free 
Solaris optimized library’s malloc and free 
Optimized version takes larger amount of memory 
But optimized for performance 
Normal version reserves less memory 
 



Working Set 

WSS or working set size 
WSS is an estimate of the size of memory in use 
during application execution.  It is usually estimated 
over a small interval.  
First Reference to WSS 
Denning 1968 
How is WSS estimated in Gove 2007? 
At the level of 64-byte blocks 
An array is used to record particular blocks touched. 
After 1 billion mem operations, array traversed 







Denning’s Definition of Working 
Set 



Working Set 

Different ways to estimate WSS 
Granularity 
Interval  
Block size/page size 
What is the significance of 1 billion mem operations 
used by Gove? 
Core Working Set Size (CWSS) 
Blocks touched this interval and last interval 
Why should one measure CWSS in addition to 
WSS? 
 

















Tools Used 

Spot 
 
SHADE 
SHADE-based profilers 














