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Article Data Prefetching Policy using User Access Patterns
in News-On-Demand System

Young-Ju Kim' - Tae-Uk Choi'! - Ki-Dong Chung''!

ABSTRACT

As compared with VOD data, NOD article data has the following characteristics: it is created at any time, has a
short life cycle, is selected as not one article but several articles by a user, and has high access locality in time.
Because of these intrinsic features, user access patterns of NOD article data are different from those of VOD. Thus,
building a NOD system using the existing techniques of VOD system leads to poor performance.

In this paper, we analysis the log file of a currently running electronic newspaper, show that the popularity
distribution of NOD articles is different from Zipf distribution of VOD data, and suggest a new popularity model of
NOD article data MS-Zipf(Multi-Selection Zipf) distribution and its approximate solution. Also we present a life cycle
model of NOD article data, which shows changes of popularity over time. Using this life cycle model, we develop LLBF
(Largest Life-cycle Based Frequency) prefetching algorithm and analysis the performance by simulation. The developed
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LLBF algorithm supports the similar level in hit-ratio to the other prefetching algorithms such as LRU(Least
RecentlyUsed) etc, while decreasing the number of data replacement in article prefetching and reducing the overhead of

the prefetching in system performance.

Using the accurate user access patterns of NOD article data, we could analysis correctly the performance of NOD
server system and develop the efficient policies in the implementation of NOD server system.
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procedure mszipf(int N, int k, float @)
begin
make ( IZ ) article groups by selecting k
articles from the N article set;
calculate CV of each article group;
sort article groups in CV order;
calculate the Zipf-like probability
of each article group:
for (i=0; i<N; i++)
begin
add all probabilites of article groups
containing article i
end
normalize probability of each article so
that the total sum of all probabilities of
articles becomes to 1;
end
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procedure modified_mszipf(int N, int k, float 8)
begin
create CV table: .
_{ N\.
M-( 4
for (i=0:i<M;i++)
begin
create a article group C;
calculate CV of C;
determine rank of C; based on (Eq. 3);

update CV table;
end
end
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procedure approximated_mszipf(
int Nyg, int k, float @)
begin
initialize variables;
/* create MS-Zipf probabilites for Ny
articles */
modified_mszipf( Nyo, k, ) ;
normalize probabilites so that total sum of
articles probabilities becomes to 0.9;
end
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procedure LLBF _prefetching()
begin
if (new window)
begin
for (all articles in new window)
begin
ri=*x(fi—fi- )+ U —Nxr_;
LBF; = fi+r;
end
end
select H articles with largest LBF;
update the cache with the new H articles;
end
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