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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 4)
begin
create CV table; .
_{ NY.
M= ()
for (i=0;<M;i++)
begin
create a article group C;
calculate CV of Ci
determine rank of C; based on (Eq. 3);
update CV table;

end
end

(28 0) SHZE SE MS-Zipf ¥T2IF

33 MS-Zipf 2AF ¢2lE
(29 49 ¢1gEFE (28 A AANE ¢
Zoll va BEF=rt #deu, 93] NP-complete &
AzA AA 71249 ¢+ N3 AHgAS 714 A2 5 k
7t ARFE Aol ZlstEsH R ol net
A B =FdAE N #& SYo2ZH A ARt
L Zole= ZANAQ ol_—;y_a]é_o_ zﬂ}\]-&].]:}.
g 714 HolE e v AT #E
BEXE L}EHH FAemA 7IAY £9gko] 250 A=
g0l 09 A&7} 51, o]F9 w3 #E
BE J42 Ad #HYGE AHE FASH )AL 7]
Aol @9lgto] 2500 T 2 JlAle disiMe HZ &8
o] A9 It lEe Avidt. wmeA AA 7iAte
F Nell diate] MS-Zipf drelsS dyste tild
099 FAZES MAE Nyyol whslel MS-Zipf 3
£2 7ol & EY ol 097t HES Aatd A
718 AA H2 &8 £Xo 24 MS-Zipf & ¥
g T8 F 9k (29 62 FHFE 099 AR
71E MS-Zipf 2AF €nES vehdo,

- @MW - DN N0 ON OO - D~
N -0 0N O O T QPN NS
- NN A MmN T TN WO O

71Ab 9

(3% 5) M= Hlolefe] +x X2 &E 2X

procedure approximated_mszipf(
int Nyg, int k, float 6)
begin
initialize variables;
/* create MS-Zipf probabilites for Ny 4
articles */
modified_mszipf( Nyq, k, 6) .
normalize probabilites so that total sum of
articles probabilities becomes to 0.9;
end
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