
  
Abstract—The rapid deployment of peer-to-peer (P2P) 

applications and the various shared contents have raised the 
problem of information overload. As a result, the users 
participating in a P2P network can no longer easily find the 
contents they really need. Recommendation systems are thus 
developed to suggest to the users the contents that are useful or 
valuable to them. But, the most of the current recommendation 
systems can not be easily applied to the P2P environment. In 
this paper, we will propose PORS (Peer-to-peer mOvie 
Recommendation System), which is a collaborative movie 
recommendation system in the P2P environment. To obtain the 
best recommendation results, PORS uses the download history 
and the ratings of watched movies of a user to make 
recommendation decisions. We are currently implementing the 
system and will have some system evaluations. We hope that 
PORS does provide satisfactory movie recommendations. 
 

Index Terms—Peer-to-peer, recommendation system, 
collaborative filtering, push, agent 
 

I INTRODUCTION 
As the processing power of personal computers increases, 

the P2P architecture becomes quite popular and promising. 
As a result, more and more resources are available and 
shared in the P2P systems, such as Napster, eDonkey, and 
BitTorrent. Nevertheless, the huge amount of P2P users and 
shared contents also raises the problem of information 
overload. That is, it becomes harder and harder for users to 
search for the contents that they really need. To overcome 
this kind of problems, an intelligent mechanism that can 
help to provide a more efficient and effective searching 
process is preferred. Recommendation systems have been 
demonstrated to be one of the successful solutions [1, 2, 3]. 
Recommendation systems use techniques such as 
collaborative filtering to recommend items that are likely to 
be needed by a user. Collaborative filtering is a way of 
making intelligent predictions about a user’s interests or 
preferences by collecting other users’ evaluation or rating 
information. We can regard it as an “word of mouth” 
process of making recommendations. It tries to identify 
some users whose tastes are similar to a given user and then 
recommends the items liked by the users to the given user. 
However, few current recommendation systems consider the 
distributed nature of P2P applications.  

For example, Olsson proposed a news headline 
recommendation system in the P2P architecture [4]. The 
author also solved the problem of how the peers can find 
each other without a centralized control. In this paper, a 
movie recommendation mechanism called PORS (Peer-to-
peer mOvie Recommendation System) in the P2P 
environment is proposed. Currently, most users use movie 
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titles as keywords to search for the desired movies in a P2P 
sharing system. However, if a user is not sure about the 
exact title or he just wants to watch a specific genre of 
movies, e.g., comedies starring John Travolta, it is not easy 
to find the movies that he wants. Worse yet, he may have to 
filter the search results manually to get what he really wants. 
Based on these considerations, a recommendation system 
that can help users to get the desired movies more easily and 
efficiently is preferred. That is, PORS is proposed to deal 
with the problem of information overload encountered by 
the users when searching for movies in a P2P sharing 
system. PORS is based on the concept of collaborative 
filtering. An important task of a collaborative filtering-based 
recommendation system is to build a user preference profile 
and to find the neighbors that have similar interests to the 
target user. When the neighbours are found and a neighbour 
set is formed to generate recommendations by referring to 
the neighbours’ profile. The basic idea of collaborative 
filtering is that a user’s interests and preferences do not 
change easily. That is, if a user has been interested in some 
items in the past, he is quite likely to do so now. PORS is 
thus proposed to help users to handle the huge amount of 
shared contents more efficiently and efficiently.  

PORS is made up of several software agents that reside in 
the peers. The recommendation generation is primarily 
processed by the recommendation agents of each peer. 
PORS adopts an event-driven push mechanism that 
whenever the recommendation agent finds a relevant movie 
shared in the system, it pushes a notification message to the 
user. PORS also employs a filtering based on the recent 
download history of each peer. We believe that the 
download history is a good observation on a user’s interest. 
Our goal is that PORS can provide a pleasant search 
experience in the P2P system. 

 

II PERSONAL RECOMMENDATION AGENTS 
As mentioned previously, PORS is developed to help 

users to search for movies more efficiently and effectively in 
a P2P system. PORS consists of several interconnected 
software agents that reside on each peer. The primary agents 
include the event-driven push agent, the download history 
filtering agent, and the web page retrieval agent. The event-
driven push agent forwards information about newly shared 
movies to the user. The download history filtering agent 
selects movies for recommendation among pushed movies 
from the event-driven push agent. The web page retrieval 
agent retrieves movie information from the web sites. For 
PORS to work properly, it is required that each peer keeps 
the user’s download history and he is willing to share 
downloaded movies. The recommendation agents 
collaborate by exchanging the user preference information. 

One of the challenging problems of recommendation 
systems is how to obtain user preference information 
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because it is an important basis to generate satisfactory 
recommendations. A simple approach to collect user 
preference information is to have each user explicitly 
specify his preferences about a specific item. However, this 
approach requires additional user efforts when accessing the 
items, which is not practical in a P2P system. Another 
approach is to learn a user’s preference by referring to his 
download history. We employed the later approach in PORS. 
That is, implicit preferences are not inputted directly by a 
user, but are inferred from observation of the user’s 
download history. When developing PORS, some data 
mining techniques are adopted for this purpose. We are also 
implementing a model-based algorithm which generates a 
descriptive model by compiling the user’s preferences and 
then the movie recommendations are generated by appealing 
to the model.  

In PORS, each user’s preference information is 
represented by a recommendation model. The 
recommendation model consists of the host peer profile and 
the target peer set. The download history filtering agent 
keeps watching over its host peer and learns what types of 
movies the user downloads more, which is then presented in 
the host peer profile. That is, whenever the user downloads a 
movie, the download history filtering agent of the peer 
keeps information about the movie with the aid of the web 
page retrieval agent. This knowledge is then used as the 
basis to generate movie recommendations. The event-driven 
push agent pushes the recommendations to the target peer 
set. 

 

III THE RECOMMENDATION MODEL 
As mentioned above, the agents build an individual 

recommendation model and exploit it locally. The 
construction of the recommendation model is an essential 
task since PORS works heavily based on the 
recommendation model. In order to build the 
recommendation model, the agents consider the movie genre 
that the user prefers represented in the host peer profile. In 
addition, using PORS, a user rates each movie he watched to 
represent his evaluation and interest about the movie. When 
two users approach, PORS exchanges the rating information 
stored on each user’s peer to determine if they have similar 
interests. When a user’s interest is determined or matched, 
PORS generates a recommendation list containing movie 
information, e.g., title, genre, director, stars, plot, etc. There 
is a data table on each user’s peer. The table is used to store 
the user’s preference and the ratings of the movies that he 
watched. There are two parts of the rating data, as illustrated 
in Table I. 

 
TABLE I:  THE RATING DATA TABLE. 

 
 

In Table I, fi means the user’s rating of movie i and tgi 
represents his preference of movie genre i. The ratings are 
from 1 (the lowest) to 10 (the highest). When two users 
approach, the ratings stored in their tables are exchanged in 
order to generate movie recommendations. There are three 

ways of exchange.  
(1) Unlimited exchange. Whenever two users get into a 

specific range, all the items in their data tables are 
exchanged. This is the simplest way of exchange. However, 
some items may be duplicate if they watched the same 
movies before. Moreover, as a user meets more other users, 
the amount of data increases rapidly. 

(2) Limited exchange. In order to prevent the problem of 
flooding, each rating can be associated with a time-to-
exchange (TTE) value. When a rating is exchanged, its TTE 
is decreased by one. When the TTE becomes 0, the rating 
can not be exchanged anymore. 

(3) Exchange with similarity. In this paper, we adopt 
Pearson correlation to measure the similarity of user 
interests. If two users’ interests are similar, then their rating 
data can be exchanged. By considering user interests, the 
recommendation results can be more accurate and 
acceptable. 

Using the proposed mechanism, the similarity of two 
users’ interests WA,B is determined as follows. 
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where rAi is user A’s rating of movie i, 
rBi is user B’s rating of movie i, 
rA is the average of A’s ratings, and 
rB is the average of B’s ratings. 
WA,B is between 1 and -1. If WA,B is closer to 1 (-1), it 

means that A and B’s interests are quite similar (different). 
If WA,B is larger than a specific threshold, TH, then A and 
B’s rating data can be exchanged. Otherwise, their rating 
data are not exchanged in order to prevent the problem of 
flooding. 

For example, Tables II (a) and II (b) show the rating data 
of A and B, respectively. 

 
TABLE II: THE RATING DATA OF USERS A AND B. 

 
(a) 

 
(b) 

Then, their WA,B is 0.8322. If TH is set to 0.6, then A and 
B can exchange their rating data. 

It is quite obvious that the effectiveness and success of a 
recommendation system depends on the ability to represent 
the user’s actual preferences. The download history and 
movie ratings of a user are a useful basis to deduce his 
movie preference. Also, each movie is represented as a 
collection of attributes that are used to describe its properties 
used for generating recommendations. As a user’s download 
history and preferences change over time, PORS utilizes the 
peer profiles to reflect the current preferences in real time. 
That is, the peer profiles are updated whenever relevant 
movies are newly downloaded to reflect the user’s most 
recent preferences. 
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IV THE OVERALL OPERATIONS OF PORS 
PORS recommends only the selected movies to the user 

by filtering the movies shared in the P2P system. It achieves 
this goal by having two levels of the filtering process. The 
first level is the peer-based filtering that filters the user’s 
download history and the rating data table to deduce his 
preferences. The second level is the agent-based filtering 
that selects newly shared movies in the P2P system for 
recommendation based on the match results with the user’s 
preferences. These two levels of the filtering process are 
done iteratively by the three agents mentioned previously: 
the event-driven push agent, the download history filtering 
agent, and the web page retrieval agent.  

When PORS makes recommendation decisions, another 
agent, the top-k filtering agent is triggered. Whenever a user 
finishes downloading a movie, his download history is 
updated. If a newly shared movie is matched with the user’s 
preferences, its information is added to the user’s 
recommendation queue. Then, the top-k filtering agent 
processes the movie set in the recommendation queue by 
selecting the top-k movies with higher enjoy likeliness score 
obtained implicitly during the matching process. That is, the 
top-k filtering agent selects k movies from the 
recommendation queue to generate a recommendation list. 
The filtered movies are accumulated sequentially until the 
queue is full. When this happens, the top-k filtering agent 
removes the movies orderly from the queue’s beginning to 
accommodate more newly filtered movies. The top-k 
filtering agent makes recommendation decisions based on 
the enjoy likeliness score, denoted as ELS(h, i) of user h on 
movie i. The top-k filtering agent generates a list of k 
movies, R={r1, r2, r3, ..., rk} such that ri is not in the set of 
movies that user h has already download and ELS(h, r1) is 
the highest, ELS(h,  r2) is the second highest, and so on. 
After this, the recommendation movie list is generated and 

is pushed to the user by the event-driven push agent. Then, 
the user browses through the recommendation list to see if 
there are any movies of his interest. The user may select one 
movie for download and makes a rating decision about the 
movie. The download history and the rating data table in the 
recommendation model are then updated accordingly. 

 

V CONCLUSION 
Currently, we are developing the corresponding 

application system and having a real-world system 
evaluation. Our evaluation will be based on several criteria, 
including Mean Absolute Error (MAE) and precision. 
MAE’s purpose is to evaluate the difference between the 
real and the estimated ratings. If MAE is smaller, it means 
that PORS can generate more satisfactory recommendations. 
On the other hand, precision’s purpose is to measure the 
correctness of the estimations. Precision is between 0 and 1. 
When precision is closer to 1, the estimation is more 
satisfactory. Otherwise, the estimation is less correct. 
Hopefully, PROS can also be applied to other areas. 
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