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A Collaborative URL Tagging Scheme using Browser Bookmark Categories as Keyword
Support for Webpage Sharing
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ABSTRACT

One significant challenge that arises in social tagging systems is the rapid increase in the number and diversity of the tags. As

opposed to structured annotation systems, tags provide users an unstructured, open-ended mechanism to annotate and organize
web-content. In this paper, we propose a scheme for URL recommendation that is based on a folksonomy which is comprised of
user-defined tags, URL-keywords and the category folder name as the major element. This scheme will be further improved and
implemented on a browser extension that recommends to users the best way to classify a particular URL.
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| . Introduction

The amount of information that we access in the
World Wide Web is fast growing and the problem
of organizing all the information that we receive
every day becomes more complicated. The info-
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rmation that we access are normally in the form of
webpage and one way to organize these is by
using bookmarking sites. In the past decade, book-
marking sites like Pinterest, Reddit, Stumbleupon
save URLs
Resource Locators) that they find interesting. The

and Delicious let users (Uniform
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URLs are further organized using keyword tagging.
Even with the advent of bookmarking sites, the
simplest information  (i.e.

form of organizing

webpages) is still by wusing the bookmarking
functions offered by the web browsers that we use.
Normally, these browsers allow users to organize
bookmarks into folders and tag them accordingly.
Although some users would comment that the old
fashioned browser bookmarks (or “Favorites” as
Internet Explorer refers to them) are teetering on
the edge of obsolete, it is still perhaps the easiest
and most convenient way of saving web pages as
soon as landing on one.

Collaborative tagging provides users with navi—-
gational cues or “way-finders” for other users to
explore information. Social tags are arguably more
important in exploratory search and interpretation
of information contents by others which provide
useful cues for people to discover topics that are
relevant. Moreover, the importance of cooperative
information searching and result sharing is
increasing with the spread of collaborative inte—
llectual endeavors in a network environment. Thus,
there is a growing need for effective support of
bookmark sharing [1].

The rest of this paper is organized as follows:
In Section 2, we discuss some related research
projects. Section 3 highlights our motivations for
this research work. In Section 4, we state the
objectives of the proposed system. We present the
system models in Section 5. We present the usage
scenario in Section 6. Finally, we conclude the

proposal in Section 7.

II. Related Works

Bookmark sharing can increase the efficiencies of
information retrieval and cooperative intelligent
Bookmarks

extensively used in the past and there is abundant

activities based on it have been
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research involving bookmark sharing [1, 4, 5]. A
visual bookmark sharing system was proposed in
[1] that considers differences in search purposes
and user groups. The system extracts useful
bookmarks according to the retrieval purpose and
shares them within an appropriate user scope. In
[4] the researchers discussed the design and
implementation of a system that used tagging and
shared bookmarks for a
application for scientists. Underlying the system is
a graph-based data model that links external URLs,

system users and descriptive tags. They concluded

social  networking

their paper with a survey of the applicability of
clustering and other data mining techniques for the
graphs.

Bookmarks can also improve the performance of
Web searching. In [3], the researchers proposed
combining bookmarks with other features of a
search engine to crawl the web for information.
The proposed system reflects collaborative eval-
uation by users by tagging a particular web page
with relevant keywords. A wuser interface was
implemented to help store the number of bookmarks
as well as the click counts according to the pages

saved by multiple users.

lll. Motivation

One significant challenge that arises in social

in the
number and diversity of the tags. As opposed to

tagging systems 1is the rapid increase
structured annotation systems, tags provide users
an unstructured, open—ended mechanism to annotate
and organize web-content. As users are free to
create any tag to describe any resource, it leads to
what is referred to as the vocabulary problem [2].
This is why tagging URLs with keywords is not
sufficient.

However, when users save bookmarks in their

browsers, and organize them using folders, the
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names of these folders are more coherent than the
tags used. When these folder names are used as
additional information to the tags that identify the
bookmarks, more meaningful results can be ach-
ieved and a more meaningful set of URLs can be
suggested to other users.

VI. Objectives

The objective of this paper is to present a
scheme for suggesting bookmarks to users based
on the folksonomy of the URLs. The word
“folksonomy” is a blend of the words “taxonomy”
and “folk”, and stands for conceptual structures
created by the people. Related external (i.e. from
other users) bookmarks will be recommended to the
user depending on the keywords and category used
to classify a particular URL. This scheme can be
implemented on a browser extension that com-—
plements the bookmarking functionality of most
popular web browsers (e.g. Google Chrome).

It is important to note that the aim of this
scheme is to provide a means for like-minded
individuals (e.g. researchers, developers, etc.) to
organize information on their browsers while also
sharing interesting URLs to their colleagues.

V. System Model

Social bookmarking and tagging are interesting
for Computer Science research because they create
usage-driven descriptions of URLs (and potentially
any URIs) [4]. In this section, we present how the
system data will be structured.

The data set is comprised of the bookmark
folder names (which are set as the categories), the
user—defined keywords (which are keywords that a
user provided as input upon saving a URL), and
the URL-keywords which are keywords found on

the URL. This is illustrated in the figure below.

URL-keywords

URL:
http:uxdesizn smashinam
azazine com/ 200801 24's

sability-and-interfaca-

Category’
Folder:
Design

User-defined keywords

desizn-books

interface

Fig. 1 Data set comprised of the category,
user—defined keywords and URL-keywords

"o

In Figure 1 above, the keywords "design”, "usa-
bility” and "interface” are retrieved from the URL
itself. In addition to these URL-keywords, a user
must add more keywords like "mobile”, "android”

and "read”, depending on his preference.

5.1 Folksonomy

A folksonomy describes the users, resources, and
tags, and the user-based assignment of tags to
resources [5]. In this research, the URLs are the
resources shared among users and are tagged
using user-defined keywords and keywords that
are found in the URLs themselves.

We present here a formal definition of folkso—

nomies, which is underlying our proposed system.

Definition 1. A folksonomy is considered a tuple

F:={U T,RY,a

where

- U, T and R are finite sets, whose elements are
called users, tags and resources, respectively,

- Y is a ternary relation between them, i. e, Y
c U x T x R, whose elements are called tag
assignments(tas for short), and a is a user-
specific subtag/supertag-relation, i. e, U x T
x T, called is—a relation.
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user Lrer

Fig. 2 Data model

In Figure 2, we present the graph-based data
model that links the URLs, system users, keywords
and categories. A URL will be associated with
keywords that all the participants used to tag a
particular URL. The keywords are then grouped
under 1 or more categories depending on which
URL category they were used. It is important to
that
relationship illustrated above can be represented by

note each  user-URL-keyword—category
the model shown in Figure 1.

The benefit of using these tag set to organize
URLs is two-fold. First, the user will be able to
efficiently organize his bookmark collection. Second
using the tag set, he will get notifications from the
system implementing the scheme about other URLs
that he might be

description of this recommendation process will be

interested in. The complete

discussed in the next subsection.
5.2 Algorithm
Shown in the Figure 3 is the general algorithm
for suggesting URLs to a user.
VI. Usage Scenarios
In this section, we will describe some scenarios

where the proposed scheme can be utilized. We
assume that the scheme is going to be imple—
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mented on a simple browser bookmarking extension
or bookmarklet.

Step 1. User Ul saves URLI.

Step 2. Analyse if URLI Ebookmark collection BC .
if URL & BC, inform user.
else if URL & BC, proceed to Step 3.

Step 3. Retrieve all keywords from URLI

Step 4. Prompt Ul to add user-defined keywords

Step 5. Compare Ul keywords set k to universal set K
(folksononty)
where k © K

Step 6. Based on results,

for URL

if category exists, add URLI to category

suggest similar category

else create new category Ulc

Step 7. User chooses Ulc

Step 8. foreach c in universal set C
get similarly tagged URLs

Step 9. Suggest top list of URLs to Ul under similar
categories.

Fig. 3 URL and category suggestion algorithm

The proposed application will be able to suggest
more URLs to a user based on how other users
categorized that particular URL. For example,
USER 1 bookmarked www.cnn.com (URL 1) and
categorized it under “National News”. USER 2, on
the other hand, already has another URL, URL 2,
bookmarked under the category “National News”
and so has USER 2 but under The
application, using the suggestion algorithm, will
then recommend to USER 1 other URLs that
USER 2 and 3 bookmarked under the “News” and
“National News” categories. If more participants
were able to bookmark similar URLs under the
same categories and tagged with the same key-—
words, the algorithm will suggest to USER 1 a top
list of the those URLs.

There is a need to recognize if a particular URL

“News”.

has already been saved by another user into his
browser. This is shown in Step 2 of the URL and
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Fig. 4 Suggestion scheme using categories as
main elements

category suggestion algorithm presented in Figure
4. A user that is about to bookmark that URL
should be able to at least receive recommendations
on how to categorize that URL based on what
others have used. A user may also be interested in
what others saved under a particular folder
(category) with the same name as his. This way,
information sharing is made more efficient on the
browser level even without the user having to
access social networking sites (which may be
banned in some locations).

VIl. Conclusions

This paper presents a proposed scheme for
suggesting bookmarks to users using bookmark
categories or folder names as the main element in
the folksonomy. This work is motivated by the
challenges arising in social tagging systems in—
volving the rapid increase in the number and
diversity of the tags. Tags provide users with an
unstructured, open-ended mechanism to annotate
and organize web content and are sometimes
incoherent. We proposed a scheme that attempts to
solve this problem by considering bookmark

categories, which are more coherent that user-
defined keywords/tags in the knowledge folkso-
nomy. This scheme will be implemented on a si-
mple browser extension that complements the
bookmarking functionality of most popular web
browsers (e.g. Google Chrome).
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