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Scope and Findings

• Distributed digital libraries experiance latancy

• Document download times could be improved

• Evaluation of a simple prefetch scheme shows:

– The latency can be tolerated to a large extend using a simple 
predictor

– The overhead introduced is acceptable
– The prefetching system is simple and does not need a large 

cache
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Today's Implementation of Digital Libraries

• Many publishers offer subscription based digital library 
services over the internet

• Often the end user has to download the documents 
directly from the publishers web site over a long distance 
connection
– This can result into long download delays

• Only a few libraries offer their own interface/index to 
digital archives from multiple publishers
– The user has to perform the searches multiple times



A Distributed Digital Library Architecture
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A Quick Look

• DADS is a integrated 
article database



A typical user session

The users moved to the search 
functionality

Welcome page



A typical user session: Refinement
A first result set: 4850 Articles Gets redefined to reduce the data 

set
Now: 19 Articles



A typical user session: Hit List
The hit list is shown in chucks of 

10
Or less elements



A typical user session: Show Record
Show a record



A typical user session: Deliver and Display
Select the delivery method Download and Display



Results of a Previous Study
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Adding a Prefetch Module
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Problem Statement and Approach

• How much of the latency can be hidden when prefetching?

• How much is the network traffic increase by superfluous 
and unneccessary prefetch transfers?

• How long should we keep prefetched documents in the 
cache, before we decide that the user will not access 
them?

To answer those questions we have set up a 
prototype system



Why using a prototype?

• Allows to have realistic data about prefetching

• Simulation based on data from non-prefetching systems 
cannot capture all user behaviour

• A Prefetching system allows to measure both the transfer 
times between client and gateway as well as
between gateway and fulltext server
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Occurence of Events
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Occurence of Events
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Occurence of Events
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Occurence of Events
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Prefetch Efficency
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• The majority of accesses can be handled by prefetching
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Comparison by Simulation

• Timing data for prefetched system is available
– Download transfer times (CTT)
– Download starting points
– Prefetch transfer times (PTT)

• Simulate a non-prefetching system
by using prefetch transfer times (PTT)

as client transfer times (CTT)

• Compute the average user experienced download time in 
both cases
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Cache replacement strategy
• How long should we keep prefetched articles?

• It does not pay off to keep articles for more than one hour



Conclusion



Conclusion

Prefetching is working well

• Tolerate average download time to about 50% of the 
original

• Additional introduced downloads only double the traffic

• Articles not accessed within an hour can be removed 
from the cache



Questions?


