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ABSTRACT– The main goal of the Supervised 

Web-Scale Forum Crawler Using URL Type 

Recognition crawler is to discover relevant content from 

the web forums with minimal overhead. The result of 

forum crawler is to get the information content of a 

forum threads. The recent post information of the user 

is used to refresh the crawled thread in timely manner. 

For each user, a regression model to predict the time 

when the next post arrives in the thread page is found 

.This information is used for timely refresh of forum 

data. Although forums are powered by different forum 

software packages and have different layouts or styles, 

they always have similar implicit navigation paths. 

Implicit navigation paths are connected by specific URL 

types which lead users from entry pages to thread pages. 

Based on this remark, the web forum crawling problem 

is reduced to a URL-type recognition problem. And 

show how to learn regular expression patterns of 

implicit navigation paths from automatically generated 

training sets usingaggregated results from weak page 

type classifiers. Robust page type classifiers can be 

trained from as few as three annotated forums. The 

forum crawler achieved over 98 percent effectiveness 

and 98 percent coverage on a large set of test forums 

powered by over 100 different forum software packages. 

 

Index Terms—EIT path, forum crawling, ITF 

regex, page classification, page type, URL pattern 

learning, URL type. 

 

1 INTRODUCTION 
 INTERNET forums [1] (also called web forums) 

are becoming most important services in online. 

Discussions about distinct topics are made between 

usersin web forums. For example, inopera forum Board is 

a place where people can ask and shareinformation 

related to opera software. Due to the abundance of 

information in forums, knowledge mining on forums is 

becoming an interesting research topic. Zhai and Liu [20], 

Yang et al. [19], and Song et al. [15] mined structured 

data from forums. Gao et al. [9] recognized question and 

answer pairs in forumthreads. Glance et al. [10] tried to 

extract business intelligence from forum data. 

 

 To mine knowledge from forums, their content 

must bedownloaded first. Generic crawlers [7], adopts 

breadth-firsttraversal strategy. The two main noncrawler 

friendly features of forums [8], [18]: 1) duplicate linksand 

uninformative pages and 2) page-flipping links. Aforum 

contains many duplicate links which point to a common 

page but each link hasdifferent URLs [4], e.g., shortcut 

links pointing to the most recent posts or URLs for user 

experience tasks such as ―view by date‖  or ―view by 

title.‖  Ageneric crawler blindly follows these links and 

crawl many duplicate pages, making it inefficient. A 

forum also contains many uninformative pages such as 

forum software specific FAQs.Following these links, a 

crawler will display many uninformative pages. 

 

 A long forum board or thread is usually divided 

into multiple pages .These pages are linked by page-

flipping links, for example,see Figs.2b, and 2c. Generic 

crawlers process each page of page-flipping links 

separately and eliminate the relationships between 

suchpages. Tofacilitate downstream tasks such as 

pagewrapping and content indexing [19] these 

relationship between pages should be conservedduring 

crawling. For example, in order to mine all the posts in 

the thread aswell as the reply-relationships between posts, 

multiples pages of the thread should be concatenated 

together.Jiang et al [7] proposed techniques to learn and 

searching web forums using URL patterns but he does not 

discussed about the timely refresh of thread pages. 

 

 A supervised web-scale forum crawler based on 

URL type recognition is introduced to address these 

challenges. The objective of this crawler is to search 

relevant content, i.e., user posts, from forums with 

minimal overhead. Each Forum has different layouts or 

styles and each one is powered by a variety of forum 

software packages, but they always contain implicit 

navigation paths to lead users from entry pages to thread 

pages. 

 

 
Figure 1 Example link relations in a forum 

 

 Fig. 1 illustrates about the link structure of each 
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page in a forum. For example, a user can traverse from 

the entry page to a thread page through the following 

paths: 

1. entry -> board -> thread  

2. entry -> list-of-board -> board -> thread  

3. entry -> list-of-board & thread -> thread  

4. entry -> list-of-board & thread -> board -> thread  

5. entry -> list-of-board -> list-of-board & 

thread -> thread  

6. entry -> list-of-board -> list-of-board & 

thread -> board -> thread  

 

 Pages between the entry page and thread page 

can be called index pages. The implicit paths for 

navigation in forum can be presents as (entry-index-

thread (EIT) path):  

 

entry page-> index page ->thread page  

 

 he task of forum crawling is reduced to a URL 

type recognition problem. The URLs are classified into 

three types- index URLs, Thread URLs and page flipping 

URLs. It is showed how to learn URL patterns, i.e., 

Index-Thread-page-Flipping (ITF) regexes and steps to 

identify these three types of URLs from as few as three 

annotatedforum packages. ―Forum package‖  here refers 

to ―forum site.‖  The timestamp in each thread page is 

collected. Any change in post of the same thread page but 

distributed on various pages can be concatenated using 

the timestamp details in each thread page. For each 

thread, a regression model to predict the time is used 

when the next post arrives in the same page.  

 

The most important contributions of this paper are as 

follows: 

 

1. The forum crawling problem is reduced to a URLtype 

recognition problem.  

 

2. It is presented how to automatically learn 

regularexpression patterns (ITF regexes) that identify 

theindex URL, thread URL, and page-flipping URLusing 

the Pre- built page classifiers from as few as 

threeannotated forums.  

 

3.To refresh the crawled thread pages, incremental 

crawling of each page using timestamp is used.  

 

4. The evaluation of URL type recognition crawler on a 

large set of 100 unseenforum packages showed that the 

learned patterns(ITF regexes)aremore effective during 

crawling.The result also showed that the performance of 

URL type recognition crawleris more when compared 

with structure-driven crawler, and iRobot.  

 

 The rest of this paper is organized as follows. 

Section 2 provides a brief review of related work. Section 

3, defines the termsused in this paper. Describe the 

overview and the algorithms of the proposed approachin 

Section 4. Experiment evaluations are reported in Section 

5. Section 6 contains the conclusion and future work of 

the research. 

 

2 RELATED WORKS 
 Vidal et al. [17] proposed acrawler which crawls 

from entry page to thread pages using the learned regular 

expression patterns of URLs. The target pages are found 

by comparing DOM trees of pages with help of 

preselected sample target page. This method is effective 

only when the sample page is drawn from the specific 

site. For each new site the same process must be repeated. 

Therefore, this method is not suitable for large-scale 

crawling. Incontrast, URL type recognition 

crawlerautomatically learns URL patterns across multiple 

sites using the training sets and finds a forum’s entry page 

given a pagefrom the forum. 

 

 Guo et al.[11] did not mention how to discover 

andtraverse URLs. Li et al. [22] developed some heuristic 

rules todiscover URLs but rules can be applied only for 

specific forum software packages for which heuristic is 

considered. But, in internet there are hundreds of different 

forum software packages. Refer ForumMatrix [2] to get 

extra information about forum software packages. Many 

forums also have their own customized software. 

 

 A more widespread work on forum crawling is 

iRobot by Cai et al. [8]. iRobotis an intelligent forum 

crawler based on site-level structure analysis. It crawls by 

sampling pages,clustering them, using the 

informativeness evaluation select informative clusters and 

find traversal path using spanning tree algorithm.But, the 

traversal path selection procedure requireshuman 

inspection. From the entry to thread page there are six 

paths but iRobot will take only the first path(entry -> 

board ->thread). iRobot discover new URL link using 

both URL pattern and location information, but when the 

page structure changes the URL location might become 

invalid. Next, Wang et al. [18] follows the work and 

proposed an algorithm for traversal pathselection 

problem. They presented the concept of skeletonlink and 

page-flipping link. 

 

 Skeleton links are ―the valuable links of a 

forum site.‖  These links are identified by 

informativeness and coverage metrics. Page-flipping links 

are identified by connectivitymetric. By following these 

links, they exhibited that iRobot canachieve more 

effectiveness and coverage. The URL type recognition 

crawler learns URL patterns instead of URL locations 

todiscover new URLs. URL patterns are not affected by 

page structure modification. 

 

 The next related work in forum crawling is near-

duplicate detection. The main problem in Forum crawling 

is to identify duplicates and remove them. The content-

basedduplicate detection [12], [14] first downloads the 

pages and then applies the detection algorithm which 

makes it bandwidth inefficient method. URL-based 

duplicate detection[13] attempts to mine rules of different 
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URLs with similar text. They need to analyze logs from 

sites or results of a previous crawl which is helpless. 

Inforums, all the three types of URLs have specific URL 

patterns.URL type recognition crawler adopts a simple 

URL string de-duplicationtechnique (e.g., a string 

hashset).This method can avoid duplicates without 

duplicate detection. 

 

 To reduce the unnecessary crawling, industry 

standards protocols such as ―nofollow‖  [3], Robots 

Exclusion Standard (robots.txt) [6], and Sitemap Protocol 

[5] have been introduced. The page authors can inform 

the crawler that the destination page is not informative by 

specifying the ―rel‖  attribute with the―nofollow‖  

value (i.e., ―rel=nofollow).This method is ineffective 

since each time the author must specify the ―rel‖  

attribute. Next, Robots Exclusion Standard(robots.txt) 

specifies what pages a crawler is allowed to visitor not. 

Sitemap [5] method lists all URLs along with their 

metadata including update time, change frequency etc in 

an XML files.The purpose of robots.txtand Sitemap is to 

allow the site to be crawled intelligently.Although these 

files are useful, their maintenance isvery difficult since 

they change continually. 

 

3 TEMINOLOGY 
 In this section, some terms used in this paper are 

defined to make the demonstration clear and to proceed 

further discussions, 

 

 Page Type: Forum pages are categorized into 

four page types.  

 Entry Page: The homepage of a forum, which is 

the lowest common ancestor of all threads. It 

contains a list of boards. See Fig. 2a for an 

example. 
 

 Index Page: It is a page board in forum which 

contains a table like structure. Each row in the 

table contains information of a board or a thread. 

See Figs. 2b for examples. List-of board page, 

list-of-board and thread page, and board page are 

all stated as index pages. 
 

 Thread Page: A page in a forum that contains a 

list of posts content belonging to the same 

discussion topic generated by users .That page is 

termed as thread page. See Figs. 2c for 

examples. 
 

 Other Page: A page which doesn’t belong to any 

of the three pages (i.e.) entry page, index page, 

or thread page. 
 

 

 
 

Figure 2 An example of EIT paths: entry  board  

thread 
URL Type: URLs can be categorized into four 

different types.  

 
 Index URL: A URL links between an entry page 

and an index page or between two index pages. Its 

anchor text displays the title of its destination board. 

Figs. 2a and 2b show an example. 
 

 

 Thread URL: A URL links between an index page 

and a thread page. Its anchor text is the heading of 

its destination thread. Figs. 2b and 2c show an 

example. 
 

 

 Page-flipping URL: A URL links connecting 

multiple pages of a board or a thread. Page-flipping 

URLs allows a crawler to download all threads in a 

large board or all posts in a long thread. See Figs. 

2b, and 2c for examples. 
 

 

 Other URL: A URL which doesn’t belong to any of 

the three URLs (i.e.) index URL; thread URL, or 

page-flipping URL. 
 

 

 EIT Path: An entry-index-thread path is navigation 
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path from an entry page to thread pages through a 

sequence of index pages. See fig.2  

 

 ITF Regex: An index-thread-page-flipping regular 

expression is used to recognize index, thread, or page-

flipping URLs. ITF regex of the URLs are learned and 

applied directly in online crawling. The learned ITF 

regexes are four for each specific site: one for 

identifying index URLs, one for thread URLs, one for 

index page-flipping URLs, and one for thread page-

flipping URLs. See table 2 for example.  

 

4 A SUPERVISED WEB SCALE FORUM 

CRAWLER – URL TYPE RECOGNITION 
 

Inthis section some observations related to crawling, 

system overview and modules are discussed. 

 

4.1 Observations 
 The following characteristicsof forums are 

observed by investigating 20 forums to make crawling 

effective: 

 

1. Navigation path:Each Forum has different layout 

and styles but all the forums have implicit navigation 

paths in common which lead the user from entry 

page to thread pages. In this crawler, implicit 

navigation path is specified as EIT path which says 

about the types of links and pagesthat a crawler 

should track to reach thread pages.  

 

2. URL layout: URL layout information such as 

thelocation of a URL on a page and its anchor text 

lengthare usedfor the identification of Index URLs 

and thread URLs. For Index URLs the anchor text 

length will be small and it contains more URLs in the 

same page. For thread URLs the anchor text length 

will be long and it contains less or no URLs in the 

page.  

 

3. Page layout:  Index pages  and  thread  pages  of  

different  

 

forums have similar layouts. Anindex page has 

narrow records like a board. A thread page has large 

records of user post. 

 

Using the page type classifier learned from a set of few 

annotated pages based on the page characteristic. This is 

the only process in crawling where manual annotation is 

required. Using the URL layout characteristics the index 

URL, thread URL, and page-flipping URL can be 

detected.

 
 

Figure 3 System Overview 
 

4.2 System Overview 
 Fig. 3 shows the overall architecture of the 

crawler. It consists of two major parts: the learning and 

the online crawling part. The learning part first learns ITF 

regexes of a given forum from constructed URL training 

sets and then implements the incremental crawling using 

the timestamp when there is a new user post in the thread 

page. The learned ITF regexes are used to crawl all 

threads pages in the online crawling part. The crawler 

finds the index URLs and thread URLs on the entry page 

using Index/Thread URL Detection module.The 

identified index URLs and thread URLs are stored in the 

index/ thread URL training sets. The destination pages of 

the identified index URLs are fed again into the 

index/thread URL Detection module to find more index 

and thread URLs until no more index URL is detected. 

After that, the Page-Flipping URL are found from both 

index pages and thread pages using Page-Flipping URL 

Detection module .These URLs are stored in page-

flipping URLs training sets. From the training sets, ITF 

Regexes Learning module learns a set of ITF regexes 

foreach URL type. 

 

 Once the learning is completed, online crawling 

part is executed: starting from the entry URL, the crawler 

tracks all URLs matched with any learned ITF regex and 

crawl until no page could be retrieved or other condition 

is satisfied. It also checks for any change in index/ thread 

pages during the user login time. The next user login time 

is identified by regression method. The identified change 

in index and thread page fed again to detection module to 

identify any changes in the page URLs. The online 

crawling part displays the resultant thread pages with the 

modified thread pages with help of learned ITF Regexes. 

  

 9  | Page September 2014, Volume-1, Special Issue-1



4.3 ITF Regexes Learning 
 To learn ITF regexes, the crawler has two step of 

training procedure. The first step is to construct the 

training sets. The second step is regexes learning. 

 

4.3.1 Constructing URL Training Sets 
 The aim of this training set is to create set of 

highly precise index URL, thread URL, and page-

flipping URL strings for ITF regexes learning. Two 

separate training sets are created: index/thread training 

set, page-flipping training set. 

 

4.3.1.1 Index URLs and thread URLs training set: 
 An index URLs are the links between an entry 

page and an index page or between two index pages. Its 

anchor text displays the title of its destination board. A 

Thread URLs are the links between an index page and a 

thread page. Its anchor text is the heading of its 

destination thread. 

 

 Both index and thread page has their own layout. 

An index page contains many narrow records and has 

long anchor text, short plain text; whereas a thread page 

contains few large records (user posts). Each user post 

has a very long textblock and very short anchor text.Each 

record of the index page or athread page is always 

associated with a timestamp field, but the timestamp 

order in these two types of pages arereversed: in an index 

page the timestamps are indescending order while in the 

thread page they are in ascending order. T 

 

 The difference between index and thread page 

are made in pre-built page classifiers. The page classifiers 

are built by Support Vector Machine (SVM) [16] to 

identify the page type. Based on the page layout, 

outgoing links, and metadata and DOM tree structures of 

the records are used as main features for crawling instead 

of page content in generic crawling. The most features 

with their description are displayed in Table 1. 

 

Feature Value Description  

Record 

Count Float Number of records  

Max/Avg/Va

r of 

Float 

The 

maximum/average/variance 

of  

Width 

record width among all 

records 

 

  

Max/Av

g/V 

Float 

The 

maximum/average/variance 

of  

ar of 

Height 

record height among all 

records 

 

  

Max/Avg/Va

r of 

 

The 

maximum/average/variance 

of  

Float 

anchor text length in 

characters among 

 

Anchor 

Length 

 

 all records  

   

Max/Avg/Va

r of 

 

The 

maximum/average/variance 

of  

Float 

plain text length in 

characters among 

 

Text Length 

 

 

all records 

 

   

Max/Avg/Va

r of 

 

The 

maximum/average/variance 

of  

Float 

leaf nodes in HTML DOM 

tree among 

 

Leaf Nodes 

 

 

all records 

 

   

Max/Avg/Va

r of 

Float 

The 

maximum/average/variance 

of  

Links links among all records 

 

  

Has Link Boolean 

Whether each record has a 

link  

Has User 

Link Boolean 

Whether each record has a 

link  

pointing to a user profile 

page 

 

   

Has 

Timestamp Boolean 

Whether each record has a 

timestamp  

Time Order Float 

The order of timestamps in 

the records  

if the timestamps exist 

 

   

Record Tree 

Float 

The similarity of HTML 

DOM trees  

Similarity among all the records 

 

  

Ratio of 

Anchor  

The ratio of anchor text 

length in  

Length to 

Text Float 

characters to plain text 

length in  

Length  characters  

Number of 

Float 

The number of elements 

groups after  

Groups 

HTML DOM tree 

alignment 

 

  

 

TABLE 1 
 

Main Features for Index/Thread Page 

Classification 
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Algorithm IndexUrlAndThreadUrlDetection 

 

Input: p: an entry page or index page 

 

Output: it_groups: a group of index/thread URLs 

 

1: let it_groupsbe φ; data  

2: url_groups = Collect URL groups by aligning 

HTML DOM tree of p;  

3: foreach urg in url_groupsdo  

4: urg.anchor_len = Total anchor text length in urg;  

5: end foreach  
6: it_groups = max(urg.anchor_len) in url_groups;  

7: it_groups.DstPageType = select the most 

common page type of the destination pages of 

URLs in urg;  

8: if it_groups.DstPageType is INDEX_PAGE  

9: it_groups.UrlType = INDEX_URL;  

10: else if it_groups.DstPageType is THREAD_PAGE  

11: it_groups.UrlType = THREAD_URL;  

12: else  
13: it_groups = φ;  

14: end if  
15: return it_groups;  

 

Figure 4 Index and Thread URL Detection 

Algorithm 
 

 Using the same feature set both index and thread 

page classifier can be built. The URL type recognition 

crawler does not require strong page type classifiers. 

According to [15], [20], URLs that are displayed in the 

HTMLtable-like structure can be mined by aligning 

DOM trees.These can be stored in a link-table. The 

partial tree alignment method in [15] is adopted for 

crawling. 

 

 The index and thread URL training sets is create 

using the algorithm shown in Fig. 4. Lines 2-5 collects all 

the URL groups and calculates their total anchor text 

length; line 6 chooses the longest anchor text length URL 

group from the index/thread URL group; and lines 7-14 

decides its URL type. The URL group is discarded, if it 

doesn’t belong to both index and thread pages. 

 

4.3.1.2 Page-flipping URL training set 
 Page-flipping URLs are very different from both 

index and thread URLs. Page-flipping URLs connects 

multiple pages of index or thread. There are two types of 

page-flipping URLs: grouped page-flipping URLs and 

single page-flipping URLs. In a single page, grouped 

page-flipping URLs have more than one page-flipping 

URL.In a single page, a single page-flipping URL has 

only one page-flipping link or URL. Wang et al. [18] 

explained ―connectivity‖  metric to distinguish page-

flippingURLs from other loop-back URLs. However, the 

metric works well only for grouped page-flipping URLs 

and the metric is unable to detectedsingle page-flipping 

URLs. To address both the types of page-flipping URLs, 

their special Characteristics are observed. An algorithm is 

proposed to detect page-flippingURLs based on 

theirproperties. 

 

The observation states that the grouped page-flipping 

URLs have thefollowing properties: 

 

1. Their anchor text is either a series of digits suchas 1, 2, 

3, or special text such as ―last‖ , ―Next.‖   

 

2. They are seen at the source page of same location on 

the DOM tree and the DOM trees of theirdestination 

pages.  

 

Algorithm PageFlippingUrlDetection 

Input: pg: an index page or thread page 

Output: pf_groups: a group of page-flipping URLs 

 

1: let pf_groupsbe φ;  

2: url_groups = Collect URL groups by aligning 

HTML DOM tree of pg;  

3: foreach urginurl_groupsdo  

4: if the anchor texts of urg are digit strings  

5: pages = Download (URLs in urg);  

6: if pages have the similar layout to pgandurg is 

located in same pg page  

7: pf_groups = urg;  

8: break;  

9: end if  

10: end if  

11: end foreach  
12: if pf_groups is φ  

13: foreach urlin outgoingURLs inpg  

14: sp = Download (url);  

15: pf_urls = ExtractURL inspat the same 

location asurlinpg;  

16: if pf_urlsexistsandpf_urls.anchor == 

url.anchor and pf_urls.UrlString != 

url.UrlString  

17: add urlandcond_urlintopf_groups;  

18: break;  

19: end if  

20: end foreach  

21: end if  
22: pf_groups.UrlType = PAGE_FLIPPING_URL;  

23: return pf_groups;  

 

Figure 5 Page Flipping URL Detection 

Algorithm 
 

3. The layouts of their source page and destination pages 

are similar. To determine the similarity between the two 

page layouts a tree similarity method is used.  

 

 The single page-flipping URLs do not havethe 

property 1, but they have another special property.  

 

4. In the single page-flipping URLs,the source pages and 

the destination pages have thesimilar anchor text but have 

different URL strings.  
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 The page-flipping URL detection algorithm is 

basedon the above properties. The detail is shown in Fig. 

5. Lines 1-11 tries to identify the ―group‖  page-flipping 

URLs; if it fails, lines 13-20 will count all the outgoing 

URLs todetect the single page-flipping URLs; and line 23 

set its URLtype to page-flipping URL.  

 

4.3.2 Learning ITF Regexes 
 

The algorithms for the creation of index URL, 

thread URL, and page-flipping URL string training sets 

are explained. How to learn ITF regexes from these 

training sets is explained in this section. Vidal et al. [17] 

proposed URL string generalization for learning, but this 

method is affected by negative URL and it requires very 

clean, precise URL examples.The URL Type recognition 

crawler cannot guarantee that the training sets created are 

clean and precise since it is generated automatically. So, 

Vidal et al[17] method cannot be used for learning. 

 

 

 
Page 

Type URL Type URL Pattern 

 Index Index 

http://www.aspforums.net\foru

m+/ 

   \w+/ \d+/threads 

 Index Page- 

http:// 

www.aspforums.net\forum+/ 

  Flipping +\w+/ \d+/ \w+\d 

 Thread Thread 

http://www.aspforums.net\Threa

ds +/ 

   \d+/ \w/ 

 Thread Page- 

http:// 

www.aspforums.net\Threads +/ 

  Flipping \d+/ \w+/ \d- \w 

Table 2 

The learned ITF regexes from 

http://www.aspforums.net 
 

Take these URLs for example 

http://www.aspforums.net/Forums/Net-

Basics/233/Threads 

http://www.aspforums.net/Threads/679152/Table- 

C-Net/ http://www.aspforums.net/Forums/ASP-

AJAX/212/Threads 

http://www.aspforums.net/Threads/446862/AJAX-

Calen/ 

http://www.aspforums.net/Threads/113227/AJAX- 

Forms / 

 

 The regular expression pattern for the above 

URLs is given as: http://www.aspforums.net /\w+/ \d+/ 

\w/. The target pattern is given as: 

http://www.aspforums.net.com/ \w+\d+\w/.Koppula et 

al. [13] proposed a method to deal with negative 

example. 

  

 Starting with the generic pattern ―*,‖  the 

algorithmdiscoveriesthe more specific patterns matching 

a set of URLs. Theneach specific pattern is extra refined 

to get more specificpatterns. Patterns are 

collectedcontinuously until no morepatterns can be 

refined. When this method is applied to the previous 

example, ―*‖  refined to a specific pattern 

http://www.aspforums.net/\w+\d+\w/ which matches all 

URLs both positive and negative URLs. Then this 

pattern is further refined to two more specific patterns. 

 

1. http://www.aspforums.net/Forums+/ \w+/ \d+/ 

\threads  

 

2. http://www.aspforums.net/Threads+/ \d+/ \w  

 

 All the URLs subsets are matched with each 

specificpattern. These twopatternsare tried to refined 

further but it can’t be done. So, the final output patterns 

are these three patterns. 

 

 Asmall modification is done to this technique to 

reduce patterns and expect many URLs to be covered in 

the correct pattern. The adjustment is that pattern is 

retained only if the number of itsmatching URLsis 

greater than an empirically calculated threshold. 

Thethreshold is equal to 0.2 times the total count of 

URLs. For the given example, only the first pattern is 

retained because it threshold is more. 

 

 The crawler learns a set of ITF regexes for a 

givenForum and each ITF regex has three elements: 

page type ofdestination pages, URL type, and the URL 

pattern. Table 2 shows the learned ITF regexes from 

forum aspforums. When a user post a new index or 

thread page in the forum, it is identified from the 

timestamp of the user login information .Regression 

method is used to find any change in the user login 

information. The crawling is done again to find new 

index/ thread pages. 

 

4.4 Online Crawling 
 The crawler performs an online crawling using 

breadth-first strategy. The crawler first pushes the entry 

URL into a URL queue and then it fetches a URLfrom 

the URL queue and downloads its page. Then itpushes 

the outgoing URLs of the fetched URL which matches 

any learned regex into the URL queue. The 

crawlercontinues this process until theURL queue is 

empty or other conditions are satisfied. 
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 Index Page 

% 

Thread Page 

% 

Index/Thread 

URL  

#Tra

in Detection % 

 

     

Foru

m 

Precisio

n Recall 

Precisio

n Recall 

Precisio

n Recall  

 

Avg. – 

SD 

Avg. – 

SD 

Avg. – 

SD 

Avg. – 

SD 

Avg. – 

SD 

Avg. – 

SD  

3 

97.51 – 

0.83 

96.98 – 

1.33 

98.24 – 

0.55 

98.12 – 

1.15 

99.02 – 

0.17 

98.14 – 

0.21  

        

5 

97.05 – 

0.69 

97.47 – 

1.56 

98.28 – 

0.27 

98.04 – 

1.23 

99.01 – 

0.15 

98.13 – 

0.18  

        

10 

97.23 – 

0.20 

96.91 – 

1.38 

98.43 – 

0.44 

97.96 – 

1.49 

99.01 – 

0.15 

98.08 – 

0.17  

        

20 

97.34 – 

0.18 

96.18 – 

0.56 

98.66 – 

0.26 

98.00 – 

1.18 

99.00 – 

0.10 

98.10 – 

0.12  

        

30 

97.44 – 

N/A 

96.38 – 

N/A 

99.04 – 

N/A 

97.49 – 

N/A 

99.03 – 

N/A 

98.12 – 

N/A  

        

 

Table 3 

Results of Page Type Classification and URL 

Detection 
 

 The online crawling of this crawler is very 

efficient since it only needs to apply the learned ITF 

regexes in learning phase on newoutgoing URLs in newly 

downloaded pages. This reduces the time need for 

crawling. 

 

5 EXPERIMENTS AND RESULTS 
 In this Section, the experimental results of the 

proposed system includes performance analysis of each 

modules and comparison of URL type recognition 

crawler with other types generic crawlers in terms of 

both the effectiveness and coverage. 

 

5.1 Experiment Setup 
 To carry out experiment 200 different forum 

software packages are selected from ForumMatrix [2]. 

The Forum powered by each software package is found. 

In total, there are 120 forums powered by 120 different 

software packages. Among them, 20 forums are selected 

as training set and remaining 100 forums are used for 

testing. The 20 training packages are installed by 23,672 

forums and the 100 test packages are installed by 127,345 

forums. A script is created to find the number of thread 

and user in these packages. It is estimated that these 

packages cover about 1.2 million threads generated by 

over 98,349 users 

 

5.2 Evaluations of Modules 
 

5.2.1 Evaluation of Index/Thread URL Detection 
 To build page classifiers, three index pages, 

three thread pages, and three other pages from each of the 

20 forums are selected manually and the features of these 

pages are extracted. For testing, 10 index pages, 10 thread 

pages, and 10 other pages from each of the 100 forums 

are selected manually. This is known as 10-Page/100 test 

set. Index/Thread URL Detection module described in 

Section 4.3.1 is executed and the test set is generated. The 

detected URLs are checked manually. The result is 

computed at page level not at individual URL level since 

a majority voting procedure is applied. 

 

To make an additional check about how many 

annotated pages this crawler needs to achieve good 

performance. The same experiments are conducted with 

different training forums (3, 5, 10, 20 and 30) and applied 

cross validation. The results are shown in Table 3. From 

the result it is showed that a minimum of three annotated 

forums can achieve over 98 percent precision and recall. 

 

Table 4 
 

Forum used in Online Crawling Evaluation 
 

5.2.2 Evaluation of Page-Flipping URL Detection 
 To evaluate page-flipping URL detection 

module explained in Section 4.3.1, this module is 

applied on the 10-Page/100 test set and checked 

manually. The method achieved over 99 percent 

precision and 95 percent recall in identifying the page 

flipping URLs.The failure in this module is mainly 

due to JavaScript-based page-flipping URLs or 

HTML DOM tree alignment error. 

 

5.3 Evaluation of Online Crawling 
 Among the 100 test five forums (table 4) are 

I

D Forum 

Foru

m Softwa

re 

#Threa

ds 

 

Name 

 

     

1 

forums.afterdaw

n.com 

AfterDa

wn: Customi

zed 535,383 

 

Forums 

 

     

2 forums.asp.net 

ASP.NE

T 

Commun

ity 1,446,2

64 

 

Forums Server 

 

    

3 

forum.xda- Android 

vBulletin 299,073 

 

deveopers.com Forums 

 

    

4 

forums.crackber

ry.com 

BlackBer

ry vBulletin 

V2 525,381 

 

Forums 

 

     

5 

techreport.com/f

orums 

Tech 

Report phpBB 65,083  
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selected for comparison study. In which four forums 

are more popular software packages used by many 

forum sites. 

These packages have more than 88,245 forums. 

 

5.3.1Online Crawling Comparison 
 Based on these metrics URL type recognition 

crawler is compared with other generic crawler like 

structure-driven crawler, iRobot. Even though the 

structure-driven crawler [25] is not a forum crawler, it 

can also be applied to forums. Each forum is given as 

an input to each crawler and the number of thread 

pages and other pages retrieved during crawling are 

counted. 

 

Learning efficiency comparison 
 The learning efficiency comparisons between 

the crawlers are evaluated by the number of pages 

crawled. The results are estimated under the metric of 

average coverage over the five forums. The sample for 

each method is limited to almost N pages, where N varies 

from 10 to 1,000 pages. 

 

 

100%        

80%        

60%        

40%        

20%    

URL Type 

Recognition  

0% 

   

iRobo

t    

   

Structure driven 

crawler  

10 20 50 100 200 500 1000  

 

Figure 6 Coverage comparison based on different 

numbers of sampled pages in learning phase 

 

 Structure driven crawler  iRobot  URL Type 

Recognition 

 

100% 

 

50% 

 

0% 

 

1 2 3 4 5 

Figure 7 Effectiveness comparisons between the 

structure-driven, iRobot, and URL Type 

recognition crawler 
 

 Using the learned knowledge the forums are 

crawled for each method and results are evaluated. Fig. 6 

shows the average coverage of each method based on 

different numbers of sampled pages. The result showed 

that URL type recognition crawler needs only 100 pages 

to achieve a stable performance but iRobot and structure 

driven crawler needs more than 750 pages to achieve a 

stable performance. This result indicates that URL type 

recognition crawler can learn better knowledge about 

forum crawling with smaller effort. 

 

Crawling effectiveness comparison 
 Fig. 7 shows the result of effectiveness 

comparison. URL type recognitioncrawler achieved 

almost 100% effectiveness on all forums. The average 

effectiveness structure-driven crawler is about 73%. This 

low effectiveness is mainly due to the absence of specific 

URL similarity functions for each URL patterns. The 

average effectiveness iRobot is about 90 % but also it is 

considered as an ineffective crawler since it uses random 

sampling strategy which samples many useless and noisy 

pages during crawling. Compared to iRobot, URL type 

recognition crawler learns the EIT path and ITF regexes 

for crawling so it is not affected by noisy pages and 

performed better. This shows that for a given fixed 

bandwidth and storage, URL type recognition crawler can 

fetch much more valuable content than iRobot. 

 

Crawling coverage comparison 
 Fig. 8 shows that URL type recognition crawler 

had better coverage than the structure-driven crawlerand 

iRobot. The average coverage of URL type recognition 

crawler was 99 %compared to structure-driven crawler 93 

% andiRobot’s 86 %.The low coverage of structure-

driven crawler is due to small domain adaptation. 

 

 Structure driven crawler  iRobot  URL Type 

Recognition 

 

100% 

 

50% 

 

0% 

 

1 2 3 4 5 

Figure 8 Coverage comparisons between the 

structure-driven crawler, iRobot, and URL Type 

Recognition 
  

 The coverage of iRobot is very low because it 

learns only one path from the sampled pages which lead 

to loss of many thread pages. In contrast, URL type 

recognition crawler learns EIT path and ITF regexes 

directly and crawls all the thread pages inforums. This 

result also showed that Index and thread URL and Page 

flipping URL algorithm is very effective. 

 

6 CONCLUSION 
 The forum crawling problem is reduced to a 

URL type recognition problem and showed how to 

leverage implicit navigation paths of forums, i.e., EIT 

path, and designed methods to learn ITF regexes 

explicitly.Experimental results confirm that URL type 

recognition crawler can effectively learn knowledge of 
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EIT path from as few as three annotated forums. The test 

resultson five unseen forums showed that URL type 

recognition crawlerhas better coverage and effectiveness 

than other generic crawlers. 

 

 In future, more comprehensive experiments shall 

be conducted to further verify that URL type recognition 

crawler method can be applied to other social media’s 

and it can be enhanced to handle forums using javascript. 
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