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Abstract
With the popularity of social media, sharing and retrieving information, especially those user-generated content, has become an emerging phenomenon and, at the same time, brought an open issue of information management and discovery. This study presents an integrated approach to facilitate the retrieval of expected information on an open cloud environment (i.e., the Internet). Two primary portions considering human factor, social factor and time factor are involved. First the search mechanism that deals with a large-scale of user-generated content in an open cloud environment is proposed. The relations, with corresponding temporal information and use experience, between content are concentrated. Second a user model which concentrates on the cycle of user interests within specific time period is formed, and is applied to enhance the searchability and reusability of search service. The feasibility was demonstrated through an empirical study (around 30 users and 150,000 data).
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1   Introduction

With the growing number of information (especially those user-generated content), the issues on appropriate information retrieval has been discussed on the cloud (i.e., the Internet). To assist the discovery of information, methods (e.g., search algorithm filtering algorithm, etc.) are often applied. A well-designed search service primarily includes three major portions as friendly user interface that allows users to give customized requests, the process logic where the core algorithms are existed, and the rich data sources that can be proceed. An interactive interface [1] that achieves multimodal concentrations, such as basic textual input, tag and hyperlink navigation, and the visual processing, was implemented in a WordNet-based ontology repository. As a technical extension, the query expansion [2] mechanism was proposed to facilitate the search experience and avoid ambiguous queries. In order to make efficient expansion of the query, two major issues are concerned. First, the representation of user’s query is required. A semantic approach [3] was proposed to identify the input and extract essential text combinations. With the representative text set from query, the in-text tagging algorithm [4] for obtaining representative keyword sets were also widely discussed to achieve better matching results.
     To provide relevant/adaptive information, the filtering methodologies are often adopted to solve these issues and, in general, can be discussed in three categories: (1) User-based Filtering – the method classifies users based on the similarity factors including users’ interests or hobbies, to generate the user model [5]. And the system can provide resources adaptive to specific user groups; (2) Item-based Filtering – with the increasing number of users, the user-based filtering method exposes the problem of excessive computation time. According to [6], an item similar to another item in which a user is interested may attract this user’s attention. It can provide more stable recommendations based on the similarity between items; (3) Model-based Filtering – this type of recommendation concentrates on providing solutions to the limitations that above two methods remained which may cause the provision of inaccurate results. In brief, this method adopts the advantage from user profile, same as the user models created by user-based filtering, and trains the following usage experiences to make prediction [7].
2   Problem Formulation

Considering the amount of information, the systematic method that achieves efficient management and reuse is required. Although up-to-date search mechanisms and filtering approaches have provided preliminary solutions, a few issues on personalization and adaptation, with the focus on information searching, are still left unsolved. For instance, a massive of results corresponded to search criteria need to be visited by user to obtain expected one(s). The cost of time varies in accordance with the specifics of users and timely scenario. This may discourage the searchability and usability of online search service and lead to difficulty of useful information discovery.
3   Problem Solution

In this study, an integrated approach is proposed to enhance the searchability of online search service based on temporal user model. The scenario is illustrated in Figure 1.
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Figure 1. Illustration of Proposed Approach

     We concentrate on reorganization of the search results through the additional information (such as user model) instead of the provision of specific recommendations. The multiple factors, such as human factor, social factor and time factor, are considered to for the user model. The human factor, as an approach to collect the user behavior, denotes the search criteria utilized by user. The social factor identifies the possible interactions adopted by user while retrieving the search results, and the time factor is taken as a metric to normalize the mentioned factors.
     The temporal information, as known as interest cycle in this study, is then calculated based on the user model. The interest cycle identifies the concentrations within a specific timescale and is used to give additional weight to the search results. The following equation is applied.
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, are responsible for the comparison of corresponding keywords adopted by users and ones in the applied interest cycle.
     In order to demonstrate the feasibility, a series of performance evaluation and experiments are conducted in a large-scale of dataset (approximate 150,000 internet resources) and with 30 users. The results reach the precision-recall average at 89% and 92% respectively, reduce the cost of time at 37 seconds to obtain expected information comparing to the default search mechanism, and improve the reuse (or revisit) of the resources, especially those with low ranking coefficient, at 2.3 per query.
4   Conclusion

An integrated approach that enhances the searchability and reusability of information on an open cloud environment is proposed. The time factor is applied to form the user model, bottom-up rather than top-down, and calculate the interest cycle which generates the additional weight to achieve reorganization of search results. In addition, the correlations between information is considered to generate query path to assist user in continuing the search process.
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