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Abstract
In this paper, we present Forum Crawler Under Supervision 
(FoCUS), a supervised web-scale forum crawler. The goal of 
FoCUS is to crawl relevant forum content from the web with 
minimal overhead. Forum threads contain information content that 
is the target of forum crawlers. Although forums have different 
layouts or styles and are powered by different forum software 
packages, they always have similar implicit navigation paths 
connected by specific URL types to lead users from entry pages 
to thread pages. Based on this observation, we reduce the web 
forum crawling problem to a URL-type recognition problem. And 
we show how to learn accurate and effective regular expression 
patterns of implicit navigation paths from automatically created 
training sets using aggregated results from weak page type 
classifiers. Robust page type classifiers can be trained from as 
few as five annotated forums and applied to a large set of unseen 
forums.

Keywords

I. Introduction
Internet forums [4] (also called web forums) are important 
services where users can request and exchange information with 
others. For example, the TripAdvisor Travel Board is a place 
where people can ask and share travel tips. Due to the richness 
of information in forums, researchers are increasingly interested 
in mining knowledge from them. A generic crawler that blindly 
follows these links will crawl many duplicate pages, making 
it inefficient. A forum also has many uninformative pages 
such as login control to protect user privacy or forum software 
specific FAQs. Following these links, a crawler will crawl many 
uninformative pages. Though there are standard-based methods 
such as specifying the “rel” attribute with the “nofollow” value 
[6], Robots Exclusion Standard (robots.txt) [10], and Sitemap 
[9] [22] for forum operators to instruct web crawlers on how to 
crawl a site effectively.
We are presenting Forum Crawler Under Supervision (FoCUS), a 
supervised web-scale forum crawler to address these challenges. 
The goal of FoCUS is to crawl relevant content, i.e., user posts, 
from forums with minimal overhead. Forums exist in many 
different layouts or styles and are powered by a variety of forum 
software packages, but they always have implicit navigation paths 
to lead users from entry pages to thread pages.
The major contributions of this paper are as follows:

We reduce the forum crawling problem to a URL type 1. 
recognition problem and implement a crawler FoCUS, to 
demonstrate its applicability.
We show how to automatically learn regular expression 2. 
patterns (ITF regexes) that recognize the index URL, thread 
URL.
We evaluate FoCUS on a large set of 160 unseen forum 3. 
packages that cover 668,683 forum sites.
We compare FoCUS with a baseline generic breadthfirst 4. 
crawler, a structure-driven crawler, and a state of the art 
crawler iRobot.

We design an effective forum entry URL discovery 5. 
method. 

II. Teminology
To facilitate presentation in the following sections, we first define 
some terms used in this paper.

Page Type: •	 Weclassified forum pages into page types. 
Entry Page: The homepage of a forum, which contains a list • 
of boards.
Index Page: •	 A page of a board in a forum, which usually 
contains a table-like structure; each row in it contains 
information of a board or a thread.
Thread Page: •	 A page of a thread in a forum that contains 
a list of posts with user generated content belonging to the 
same discussion.
Other Page: •	 A page that is not an entry page, index page, 
or thread page.
URL Type. •	 There are four types of URL.
Index URL: •	 A URL that is on an entry page or index page 
and points to an index page. Its anchor text shows the title 
of its destination board.
Thread URL: •	 A URL that is on an index page and points 
to a thread page. Its anchor text is the title of its destination 
thread. 

III. Proposed System

A. FoCUS—A Supervised Forum Crawler
In this section we first give our observations and an overview. 
The remaining sections go into greater depth for each module. 
In order to crawl forum threads effectively and efficiently, we 
investigated about 40 forums (not used in testing) and found the 
following characteristics in almost all of them.

1. Navigation Path
Despite differences in layout and style, forums always have 
implicit navigation paths leading users from their entry pages 
to thread pages.

2. URL Layout
URL layout information such as the location of a URL on a 
page and its anchor text length is an important indicator of its 
function.

3. Page Layout
Index pages from different forums share a similar layout. The 
same applies to thread pages.
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Fig. 1: The Overall Architecture of FoCUS

Once the learning is finished, FoCUS performs online crawling as 
follows: starting from the entry URL, FoCUS follows all URLs 
matched with any learned ITF regex. FoCUS continues to crawl 
until no page could be retrieved or other condition is satisfied.

B. ITF Regexes Learning
To learn ITF regexes, FoCUS adopts a two-step supervised training 
procedure. The first step is training sets construction. The second 
step is regexes learning.

C. Constructing URL Training Sets
The goal of URL training sets construction is to automatically 
create sets of highly precise index URL, thread URL, and page-
flipping URL strings for ITF regexes learning. We use a similar 
procedure to construct index URL and thread URL training sets 
since they have very similar properties except for the types of 
their destination pages.
Inspired by such characteristic, we propose features based on page 
layouts and build page classifiers using Support Vector Machine 
(SVM) [24] to decide page type. All the features are extracted 
based on the page layout, outgoing links, and metadata and DOM 
tree structures of the records. We tested over 160 forums (10 pages 
each of index, thread, and other page), with each powered by a 
different software package. Our classifiers achieves 96 percent 
recall and 97 percent precision for index pages and 97 percent 
recall and 98 percent precision for thread pages with different 
amounts of training data.
Page-flipping	URL	training	set.	Page-flipping URLs point to 
index pages or thread pages but they are very different from index 
URLs or thread URLs.

Fig. 2: The Index URL and Thread URL Detection Algorithm

For example, given URLs as follows (the top four URLs are 
positive while the bottom two URLs are negative):
http://www.gardenstew.com/about20152.html
http://www.gardenstew.com/about18382.html
http://www.gardenstew.com/about19741.html
http://www.gardenstew.com/about20142.html
http://www.gardenstew.com/user-34.html
http://www.gardenstew.com/post-180803.html

D. Online Crawling
Given a forum, FoCUS first learns a set of ITF regexes following 
the procedure described in previous sections. Then it performs 
online crawling using a breadth-first strategy (actually, it is easy 
to adopt other strategies). FoCUS first pushes the entry URL into 
a URL queue; next it fetches a URL from the URL queue and 
downloads its page; and then it pushes the outgoing URLs that 
are matched with any learned regex into the URL queue. FoCUS 
repeats this step until the URL queue is empty or other conditions 
are satisfied.

E. Entry URL Discovery
In previous sections, we explained how FoCUS learns ITF regexes 
that can be used in online crawling. In this entry URL needs 
to be specified to start the crawling process. To the best of our 
knowledge, all previous methods assumed that a forum entry URL 
is given. Our experiment shows that this naı¨ve baseline method 
can achieve about 76 percent recall and precision.

IV. Experimental Results
These 200 packages cover a large number of forums. The 40 
training packages are deployed by 59,432 forums and the 160 
test packages are deployed by 668,683 forums. To the best of our 
knowledge, this is the most comprehensive investigation of forum 
crawling in terms of forum site coverage to date.

A. Evaluations of FoCUS Modules

1. Evaluation of Index/Thread URL Detection
To build page classifiers, we manually selected five index pages, 
five thread pages and five other pages from each of the 40 forums 
and extracted the features. To further check how many annotated 
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pages FoCUS needs to achieve good performance. We conducted 
similar experiments but with more training forums and applied 
cross validation.

2. Evaluation of Page-Flipping URL Detection
To test page-flipping URL detection, we applied the module 
described “Page-Flipping URL Training Set on the 10-Page/160 
test set and manually checked whether it found the correct 
URLs.

3. Evaluation of Entry URL Discovery
As far as we know, all prior works in forum crawling assume 
that an entry URL is given. However, finding forum entry URL 
is not trivial.

B. Evaluation of Online Crawling
We have shown in the previous sections that FoCUS is efficient in 
learning ITF regexes and is effective in detection of index URL, 
thread URL, page-flipping URL and forum entry URL. We selected 
nine forums among the 160 test forums for this comparison study. 
Eight of the nine forums are popular software packages used by 
many forum sites.
Crawling effectiveness comparison. The effectiveness comparison 
result. FoCUS achieved almost 100 percent effectiveness on 
all forums. This confirms the effectiveness and robustness of 
FoCUS.

C. Evaluatioin of Large Scale Crawling
All previous works evaluated their methods on only a few forums. 
In this paper to find out how FoCUS would perform in real online 
crawling, we evaluated FoCUS on 160 test forums that represented 
160 different forum software packages. After learning ITF regexes, 
we found that FoCUS failed on two forums. One was no longer in 
operation and the other used JavaScript to generate index URLs. 
We tested FoCUS on the remaining 158 forums.

Fig. 3: Coverage Comparison Between the Structure-Driven 
Crawler, iRobot and FoCUS

V. Conclusion
In this paper, we proposes and implemented FoCUS, a supervised 
forum crawler. We reduced the forum crawling problem to a URL 
type recognition problem and shown how to leverage implicit 
navigation paths of forums. Experimental results on 160 forum 
sites each powered by a different forum software package confirm 
that FoCUS can effectively learn knowledge of EIT path from 
as few as five annotated forums. We also showed that FoCUS 
can effectively apply learned forum crawling knowledge on 160 
unseen forums to automatically collect index URL, thread URL 
and page-flipping URL training sets and learn ITF regexes from 
the training sets. These learned regexes can be applied directly 
in online crawling. Training and testing on the basis of the forum 
package makes our experiments manageable and our results 
applicable to many forum sites.

References
[1] Blog, [Online] Available: http://en.wikipedia.org/wiki/Blog, 

2012.
[2] “ForumMatrix, [Online] Available: http://www.forummatrix.

org/index.php, 2012.
[3] Hot Scripts, [Online] Available: http://www.hotscripts.com/

index.php, 2012.
[4] Internet Forum, [Online] Available: http://en.wikipedia.org/

wiki/Internet_forum,2012.
[5] “Message Boards Statistics”, [Online] Available: http://www.

big-boards.com/statistics/, 2012.
[6] Nofollow, [Online] Available: http://en.wikipedia.org/wiki/

Nofollow, 2012.
[7] “RFC 1738—Uniform Resource Locators (URL)”, [Online] 

Available: http://www.ietf.org/rfc/rfc1738.txt, 2012.
[8] Session ID, [Online] Available: http://en.wikipedia.org/wiki/

Session_ID, 2012.
[9] “The Sitemap Protocol”, [Online] Available: http://sitemaps.

org/protocol.php, 2012.
[10] “The Web Robots Pages”, [Online] Available: http://www.

robotstxt.org/, 2012.
[11] “WeblogMatrix," [Online] Available: http://www.

weblogmatrix.org/, 2012.
[12] S. Brin, L. Page,“The Anatomy of a Large-Scale Hypertextual 

Web Search Engine.” Computer Networks and ISDN Systems, 
vol. 30, nos. 1-7, pp. 107-117, 1998.

[13] R. Cai, J.-M. Yang, W. Lai, Y. Wang, L. Zhang,“iRobot: An 
Intelligent Crawler for Web Forums”, Proc. 17th Int’l Conf. 
World Wide Web, pp. 447-456, 2008.

[14] A. Dasgupta, R. Kumar, A. Sasturkar,“De-Duping URLs 
via Rewrite Rules”, Proc. 14th ACM SIGKDD Int’l Conf. 
Knowledge Discovery and Data Mining, pp. 186-194, 
2008.

[15] C. Gao, L. Wang, C.-Y. Lin, Y.-I. Song,“Finding Question- 
Answer Pairs from Online Forums”, Proc. 31st Ann. Int’l 
ACM SIGIR Conf. Research and Development in Information 
Retrieval, pp. 467-474, 2008.

[16] N. Glance, M. Hurst, K. Nigam, M. Siegler, R. Stockton, 
T. Tomokiyo,“Deriving Marketing Intelligence from 
Online Discussion”, Proc. 11th ACM SIGKDD Int’l Conf. 
Knowledge Discovery and Data Mining, pp. 419-428, 
2005.

[17] Y. Guo, K. Li, K. Zhang, G. Zhang, “Board Forum Crawling: 
A Web Crawling Method for Web Forum”, Proc. IEEE/WIC/
ACM Int’l Conf. Web Intelligence, pp. 475-478, 2006.

Ms. CH SR Swarajya Sree is 
a student of Vizag Institute of 
Technology Dhakamarri, Bheemuni-
patnam,Visakhapatnam, A.P, India. 
Presently, she is pursuing her M.Tech 
[Computer Science and Engineering] 
from this college and she received her 
B.Tech from Sri Padmavathi Mahila 
Viswa Vidhyalayam, Tirupathi in the 
year 2011. Her area of interest includes 
Data Mining & Data Warehousing, 
all current trends and techniques in 

Computer Science.



IJCST  Vol. 5, ISSue 4, oCT - DeC 2014

w w w . i j c s t . c o m InternatIonal Journal of Computer SCIenCe and teChnology  73

 ISSN : 0976-8491 (Online)  |  ISSN : 2229-4333 (Print)

Mr. B.Kameswara Rao, excellent 
teacher Received BTech from 
BVCITS amalapuram and M.E from 
Anna university, and  pursing PhD 
from JNTUK in faculty of computer 
science having experience in IITKGP 
as Project consultant, and having 
7 years experience in teaching and 
research. is working as Associate 
Professor and HOD, Department of 
C.S.E., M.Tech Computer science 
engineering, VIZAG Institute of  

Technology.


