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Problem Statement

How to reduce web access latencies?

•Steps in a typical web access.



Problem Statement (cont.)
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Waste much time on DNS-lookup and connection 
setup.



Main Ideas

R(called the reference 
point) has a link refer 
to a page on S.
The reference point R 
is allowed to have a 
cached copy of the 
page at S.
Or R can return the 
IP address of S to 
Client C.
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Comparison



Design Issues

The web page must include extra information
The cache information about the link page.
The link’s IP address and its valid time.

Using MIME headers and HTML tags
The servers, proxies and clients that don’t 
understand the modifications won’t be affected.

The browser also have the ability to deal with 
the extra information. 



Caching IP Address

We should find out:
The average DNS-lookup time
The typical life time of DNS cache entries

File overheads
Increase the file size by 24 bytes for every 
unique host name in a page.

The idea can be applied to other 
applications that do DNS lookups.



Trace Result of DNS-
Lookup(1/2)



Trace Result of DNS-
Lookup(2/2)



Caching Documents

With this mechanism, reference point 
caching enables every web server to be 
a potential proxy cache.

It avoids single point bottlenecks at a 
proxy.
Each web server can choose to cache and 
serve only the documents it wants.



Incorporating into HTTP



Experiment Results



Document Caching Policies

Server side policies:
Document Size
Document Access 
Frequency
Available Memory and 
Disk Space
…



Summary(1/2)



Summary(2/2)

Avoiding DNS-lookup saves 100~300ms 
on the average, and sometimes on the 
order of seconds.
Avoiding connection setup can save 
240ms on the average.



Discussion

The interaction between reference point 
caching and DNS-based load balancing 
scheme.
Normal Proxy caches are still necessary.
How about wireless environments?
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