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Abstract—Nearly all extant file access predictors attempt to 3 %% 3 % H
identify the immediate successor to the file being currently 1 %) % " 3 "
accessed. As a result, they leave almost no time to prefetch the 6% H# 1 * " #4 % %
predicted file before it is accessed. We present here a Percep- " 3 3 4 Y
tron-based file predictor that identifies the files that will be {
accessed up to five accesses ahead. Experimental evidence shows * # "o " 398
that our early predictor can make between 30 and 78 percent of ', . ¢
correct predictions, depending on the nature of the file system 3 h 3 N L& /
workload and the position of the access it attempts to predict. % % 4 &
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A. The Perceptron
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B. General organization of our predictor
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Initialization
For each file in the ““hot™ list do
Initialize a Perceptron with the file name
End For

% /1* ?

Training
For each file from 4+n" file to last file in the
training set do

If the file is not in “*hot™ list then
Go to the next file
Endif
Identify the four files accessed n file accesses
before the current file.
Identify the Perceptron corresponding to the
current file.
For each of the four files do
If the file is in the input set of the Perceptron
then
New weight = Old weight + 0.3.
Else
Add file to input list.
Weight = random()
Endif
If Perceptron has more than seven inputs
then

Keep the inputs with seven highest weights.
Delete all other inputs.

Endif
End for
End for
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Continuous Retraining
Select a training window duration D

Do initial training during first window of file accesses
For all successive windows
Predict file accesses using Perceptrons trained
during the previous window

Retrain Perceptrons for the next window

End for
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C. Longevity of file access patterns
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Prediction Phase

For all file accesses from 4+n" to last in the current window
do

For all Perceptrons do
Set to one each input that matches a file identifier in
the current input pattern

If at least two of the inputs are one then
Calculate output using current weights
Else
Set output to zero
Endif

If the output of at least one Perceptron is non zero
then
Find the Perceptron with the highest output value.
Predict the file associated with that Perceptron as
the next file n accessed ahead.

Else
Make no prediction.
Endif
End for
End for
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