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Abstract— The rapid advancements in data digitization, the 

most powerful inventions of learning methodologies in data 

collection and reduced cost of data storage further enabled the 

World Wide Web with immense amount of data at significant rate 

in all the key domains. The generated web data is non-scalable, 

high dimensional, widely distributed, heterogeneous, dynamic in 

nature and having useful insights, and thus, it evolved as big data. 

This situation creates inevitably increasing opportunities in 

extracting structured solutions from unstructured weblog data for 

the present big data researchers. Moreover, to provide value 

addition to any key domain and derive actionable knowledge for 

various applications, such as, web usage analysis for 

improvements in fraud detection, product analysis and customer 

segmentation, got the focus in big data era by the web analysts.  To 

improve operational performance and to discover hidden insights 

accurately, a comprehensive process is required to investigate the 

web user usage behavior by analyzing big web data.  

Towards this, the authors concentrate on reviewing the 

techniques and technologies of web data collection and 

preparation for investigating web user usage behavior effectively. 

In the present paper, the researchers initially pay an attention to 

explore web log data preparation methods in the traditional 

approach. Later, the review emphasizes on Hadoop approach for 

big data preparation and processing.  This approach able to 

concentrate comprehensively on both the stages: distributed data 

storage and parallel processing of weblog data and to leverage the 

strengths of techniques and technologies of individual stages. 

Moreover, the authors deliberately review the possible potential 

research paths that results in an improved methodologies for data 

storage and optimized processing speed in the era of big web data.    

 

Keywords—  Big Data Analytics, Web Data, Hadoop, HDFS, 

MapReduce, Web Analytics, Web User Behavior, Web Data 

Preparation. 

I. INTRODUCTION 

With the increased usage of World Wide Web, the WWW 

becomes a vast repository which is unstructured, unlabeled, 

noisy, redundant and less reliable data on numerous web 

servers [7, 22, 23, 39] over wide geographical regions. In 

addition, web services and web enabled systems [33, 40] are 

exponentially growing. The user usage data reached to 

astronomical proportions and it is heterogeneous, 

non-scalable, distributed and incremental nature of the  
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weblog.  

Web Mining is evolved by inspiring the techniques of data 

mining [40, 41, 43] in order to analyze the large volume of 

digital data generated by web applications and retrieves 

valuable hidden insights. The task of web mining can be 

performed for analyzing the content of webpage, structure of 

website and click stream data recorded in the weblog [7, 40, 

41, 45], that is depicted in the Figure 1.  

The techniques of web mining are applied on the 

semi-structured content of webpage including text, HTML 

tags, XML documents, forms, tables and images to retrieve 

the more relevant data against to the web user query. Web 

content mining empowers the ability of search engines to 

meet the expectations of web user.       

 
Figure 1. Web Mining Types 

 

In order to find-out the valuable association among the 

web pages it is necessary to employ the techniques of web 

mining. This knowledge is useful to the website administrator 

in order to develop the effective design of website.    

Another important application of web mining is to find the 

interesting patterns in the web user usage data. The hidden 

knowledge of browsing patterns models the behavior of web 

user that can be helpful for all key domains to meet the 

demands of web user.     

On the other hand, in the technology perspective, the 

WWW leverages new technologies in the Industries and also 

evolves the corporate with infinite paths to attract the 

attention of the stakeholders. To attain this, Big data is 

evolved [1, 2, 5, 8, 21] with a capacity of high data storage in 

terms of Volume, the capability to process high speed 

generation of digital data in terms of Velocity and deal with 

unstructured, semi structured, quasi structured and structured 

data in terms of Variety.  And characteristic of Veracity 

concentrates the importance of addressing the uncertainty in 

digital data. The inherent Value is an essential parameter 
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 hidden in the typical characteristics of data that creates an 

additional value to the Industry [21, 22, 23, 25, 26, 29]. 

  

 
Figure 2. Big Data Characteristics 

 

Along with the characteristics, that is 5Vs, the advanced 

technologies with its innovative architecture able to define 

the big data. In addition, these architectures also identify the 

value from the hidden insights of large volume of data [6, 7, 

9, 16]. The definition with its five dimensions as depicted in 

Figure 2 helps to understand the nature of big web data.  

Volume: The size of the web usage data resided in weblog 

is represented as the first characteristic of big data [9, 16, 22]. 

The volume of big data evolved into its present stage as 

megabytes to giga bytes, giga bytes to terra bytes, terra bytes 

to peta bytes, peta bytes to exa bytes. The present-day web 

data logs are huge in volume and could not able to process 

effectively by the techniques and technologies of traditional 

systems. In future, this will continue to expand exponentially 

at an unprecedented rate, is a prime motivation to create 

revolutionary data management mechanisms. 

Velocity: The rate of weblog data generation is the key 

parameter to define the second characteristic of big web data 

along with proactive response based on the analysis [9, 16, 

23, 26]. The advancements in the digital devices create large 

volume of data in a rapid manner but the computational speed 

of conventional approaches failed to process at user 

expectation time. This situation demands a new approach 

which is agile and responds quickly is another motivation for 

the current web data researchers.  

Variety: Variety shows various kinds of web data as a third 

characteristic of big data [9, 16, 22]. Variety in big web data 

is a measure of heterogeneity of data representation. With 

high usage of gadgets, sensors, social networks, ecommerce 

websites makes the weblog with various kinds of data. 

However, the emergence of new data resources enables the 

researchers towards new storage and processing 

technologies, which enable to leverage web data in an 

innovative aspect. 

Veracity:  The fourth characteristic of big data is veracity 

that denotes level of certainty and reliability in the web usage 

data recorded in the weblog [23, 26]. The need to 

acknowledge and plan for this dimension of uncertainty of 

big web data is still a major quality concern in processing of 

weblog data. This triggered the present researchers towards 

the robust parallel processing and distributed storage 

techniques to manage certainty. 

Value: The fifth characteristic derives the value from the 

insights of the data patterns and creates added advantages for 

the respective web applications in all the key domains.      

Thus, handling and retrieving useful insights from such 

typical weblog data triggers many typical issues for big data 

analytics [9, 16, 22, 23, 26]. The success of big web data 

analytics necessitates the employment of state-of-the-art 

techniques and technologies that are scalable, adoptive and 

robust in nature. They able to filter irrelevant data 

intelligently, create a solid platform to systematically 

organize, understand & access the weblog data efficiently 

and computationally feasible. Towards this, the present 

authors systematically present all possible potential future 

research challenges and opportunities to the present 

researchers of big web data techniques and technologies 

extensively.  

Data Preparation: Many authors [35, 38, 39, 40] in the 

literature have expressed the significance of weblog data 

preprocessing stage in the overall process of web usage 

mining. However, most of the authors pay an attention only 

on the traditional approaches to pre-process the web usage 

data. To perform the analysis on web usage data efficiently, 

the preprocessing stage is an important task due to the typical 

nature of weblog as it is non-scalable, impractical, 

incremental, rapidly growing and so on. 

Traditional Systems: At present, the storage of large data 

with the existing systems and processing the same by the 

conventional techniques is an open challenge for all the 

organizations. The session identification and user 

identification are carried out using sequential processing in 

the traditional systems. These traditional approaches load the 

weblog data record by record to perform analysis. To 

overcome the problems in the sequential processing, an 

active parallel processing is required in the era of high 

volume data [1, 2, 3, 4, 6]. To accomplish the same, the 

Hadoop ecosystem is a scalable proven model that works on 

the well distributed storage and efficient parallel processing. 

Hadoop: A Hadoop ecosystem [4, 6, 9, 26] uses HDFS as 

data storage engine and MapReduce as parallel execution 

engine. On one hand, the Big Data problem determines how 

the Big Data platform should be designed, for example, 

which modules or subsystems should be integrated into the 

platform and so on. On the other hand, the architectural 

design of the platform can determine complexity and 

scalability of the Hadoop eco-system. 

The technique of parallel computing and distributed data 

processing are changed the era of processing and analyzing 

the huge volume of data in all the key domains. These 

techniques reduce the cost incurred in the hardware and 

minimize the execution time. The innovative framework of 

Hadoop architecture is well suited for the present day data 

engineering problems.  

Hadoop framework access a large semi structure data in a 

parallel computation model [4, 6, 10, 13]. Log files usually 

generated from the web server comprise of large volume of 

data that cannot be handled by a traditional database or other 
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 programming languages for computation. The Hadoop 

approach aims on preprocessing the log file and keeps track 

on sessions accessed by the user and the system architecture 

is shown in Figure 3. The work is divided into phases, where 

the storage and processing is made in HDFS. 

 
Figure 3. Hadoop Architecture 

 

The remaining sections of the present paper are planned as 

follows: the contributions of the prominent researchers are 

earmarked as related work and it is given in section II. After 

that, the systematic literature review on the methodologies 

involved in the preparation of big web data through both 

traditional and Hadoop approach is presented in section II. At 

last, conclusion remarks and future research paths are 

recorded in section IV.  

II. RELATED WORK 

The rapid development of the WWW creates an easy 

environment to humankind for storing, sharing and retrieving 

the desired data through internet. Due to this, the web user 

usage data recorded in the weblogs is becoming so massive. 

As well as the organizations pay an attention to serve the high 

aspirant web customers to offer optimal services. To find the 

various solutions in this path, the authors conduct an 

exhaustive literature survey from existing traditional 

approaches to cutting edge technologies for weblog analytics 

over a last decade. In this section, the authors solely 

concentrate on the approaches for weblog data collection and 

Data Preparation as they are the crucial and critical stages and 

play a significant role in weblog analytics. 

The related works of traditional weblog analytics stated in 

the literature [7, 33, 35, 36, 37] provided a detailed 

taxonomy, various methodologies to generate web user usage 

patterns by make use of weblog files. Certain number of 

authors [35, 37, 45] concentrated on the series of operations 

involved in the important and computationally intensive 

stage of weblog data preparation such as various data 

collection from various sources, and data preprocessing 

including cleaning of irreverent or noise web data, selection 

of relevant features, identification of unique user, performing 

sessionization, completion of incomplete paths, etc., on the 

original click stream data available in weblog. In the same 

period, the researchers [35, 37, 42, 44] put forward the works 

done so far in traditional weblog analytics. And they explored 

the major bottleneck issues and unsatisfactory results while 

processing such a huge amount of weblog data.  

The era of big data has arrived to offer a best solution for 

this problem, stated by many prominent researchers [1, 2, 3, 

5] in recent past. According to their research contributions, it 

is observed that the parallel processing technique and 

distributed technology of big data analytics are not only 

capable of storing such a huge amount of weblog data and 

also process the typical characteristics of the data.  

In the latest literature, several research works [5, 6, 9, 12] 

have been carried out in weblog mining using big data 

analytics. The authors presented the history, concept, models, 

analytics, tools, applications, challenges, trends and 

advantages of big data tools. However, in the present paper, 

the authors pay an attention only on remarkable findings of 

techniques and technologies involved in preparing the big 

web data suitable to analytics. In this direction, some of the 

authors [10, 11, 12, 14, 27] described various methodologies 

discovered by both research and industry community to 

pre-process the weblog data efficiently in Big Data 

environment. According to the research works made by the 

authors [10, 20, 27, 31] are endorsed that big data storage, big 

data cleansing, unique user identification, session 

identification and so on are important and crucial tasks in the 

big data preprocessing model.       

In addition to that, the researchers [3, 5, 6, 21, 23] also 

revealed the requirement of high-performance and extensible 

distributed data storage systems to analyze such a big 

repository of weblog having complex characteristics in data 

like velocity, veracity, variety etc.  With this aim, a few 

number of authors [4, 5, 6, 10, 13, 17] identified that the 

complete framework of apache Hadoop well suitable for 

collecting the weblog data, storing high volume of weblog 

data over a distributed network, processing the hidden usage 

patterns and investigating web user usage behavior.    

The research papers [4, 11, 16, 17, 18, 28] analyze the 

challenging issues of Hadoop echo-system in dealing with 

different kinds of data. The authors find-out the necessity of 

paying an attention by the present researchers for the 

development of more innovative techniques by makes use of 

machine learning paradigm. Many other research paths 

welcomed the researcher to offer optimal results in serving 

the high aspirant web users by analyzing their browsing 

behavior effectively.     

III. PROPOSED RESEARCH REVIEW 

Over the past decade, analysis of web usage data has 

emerged and spanned across diverse business verticals and 

organizations. The web usage data analysis aim to retrieve, 

extract and evaluate actionable insights to meet the 

expectations of web user. The traditional web usage data 

techniques and tools primarily used structure data collected 

from various weblogs. In addition, the data storage models 

are unable to store the high velocity data. Moreover, the 

computational algorithms used in the traditional systems are 
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 unable to process and analyze the data efficiently as the data 

is generated rapidly.  

 
Figure 4. Systematic Framework of the Proposed 

Study 

 

The value of the web usage mining using traditional 

methodologies decrease over time, many applications in the 

present scenario require real time analysis of the transaction 

data that leads to unbiased conclusions. This situation 

demands the employment of techniques and technologies of 

big data analytics for analyzing web usage data effectively [2, 

5, 8, 22, 23]. 

To explore the research paths in the adaption of big data 

analytics for the web usage data, and retrieve real time 

knowledge, towards this, the authors in the present paper 

carefully conduct the survey with Traditional Approach and 

Hadoop Approach as shown in figure 4.  

Initially, the review concentrates on techniques and 

technologies of data collection and data preparation with 

respect to Traditional Approach. Subsequently, the authors 

continue the journey to emphasize the technological growth 

in weblog storage and computational efficiency for future 

research in weblog data analysis with the era of big data 

Hadoop eco-system. 

A. Traditional Approach 

1. Web Usage Data Collection: 

Data collection is a very important and primary step in web 

user usage mining [7, 35, 36] since the data is unstructured, 

incremental and diversified in nature. This stage is typical 

and significant to capture the data from various available web 

data sources as shown in Figure 5, since the performance, 

capability, comprehensiveness, and effectiveness of any web 

data analytics value based on the techniques used for 

capturing web user usage data. Web miner has to pay an 

attention to collect the data from various web sources, there 

are many ways in the literature [33, 35, 36, 45] to collect web 

usage data as follows. 

 
Figure 5. Systematic Framework of the Proposed 

Study 

a. Log Files:  

From the perspective of web usage analytics, weblogs are 

the original and easily accessible source of data collection. 

[33, 36, 37, 45]. When the web user browses the website, the 

click stream data is stored in the log file. The different types 

of information are maintained differently in log files by 

different web servers, however, the entries available in the 

log file are: user_name, time_stamp, visiting_path, 

request_type, user_agent, URL, success_rate, 

page_last_visited etc.  

 
Figure 6. Log Files 

 

The log files are available in 3 possible locations: 

Web_servers, Proxy_servers and Client_browsers as given in 

Figure 6.  

Web Servers: The data collected using the web servers is 

richest, usually provide the most complete and accurate web 

user usage data. There are 4 types of web server log files: 

access_logs, agent_logs, error_logs and referrer_logs.  

Access_log is a major weblog server that records the each 

click performed by the web server on the website. It generally 

captures the information about user in the attributes of Client 

IP, Client name, Date, Time, Server site name, Server IP and 

soon. 

Agent_logs maintain the information of browser used by 

the web user, version of the browser and operating system. 

Such kind of data is helpful for well designing of the website 

and made changes accordingly by website designers. 

Error logs store the data belong to error found on website, 

whenever the user requests a particular website and browser 

does not display the page and send the error code to the user.    

Referrer logs have the information regarding a user came 

from the particular website by using the user’s page link.  

According to literature [33, 35, 36, 45] it is noticed that 

Web servers provide more complete and accurate usage of 

data, as they explicitly saves the user click stream data but the 

could not record cache files, practically, it is very difficult to 

have web servers’ data.  

Proxy Servers: The collection of web usage data using 

proxy servers is more reliable [37, 45] as they are placed at 

client location and act as intermediary between the client 

browsers and real web servers. They capture all requests 

made by the clients to the original server and store 

automatically in weblogs and further they improve 

navigation speed through caching. There are many ways [35, 

36] to collect the web user usage data through proxy servers 

as follows: 

  Browsing of Single web user on a single website  

  Browsing of Single web user over multiple websites 

  Browsing of Multiple web users visiting a specific 

website and 

  Browsing of Multiple web users visiting multiple 

websites  
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Among all, the way of collecting the web usage data using 

browsing of “multiple users visiting multiple websites” is a 

right choice for investigating the web user usage behavior 

[33, 45]. 

The sample weblog format collected by proxy server is 

typically displayed as ASCII text. Each log entry contains 

fields identifying date and time of the request, the IP address 

of client system, the resource requested, possible parameters 

used in identifying the web user usage behavior, status of the 

request, http method used, the user agent, the referring web 

resources etc. 

Such records are helpful to generate the reports related to 

the percentage of users browsing the sites for a specific 

category, the no. of unique users accessing the website, while 

not a measure of unique users, the quantity of hits the web 

server receives in a specific hour and day, the average length 

of a user’s session, specific location, duration, average 

download times, and the user navigation through the site etc. 

These reports are certainly useful for web miner to 

understand the user expectation on the web [35, 36].   

The log file collected at proxy server is unstructured since 

the information contains different types of entries. These 

entries do not have definite number of attributes, identifiable 

structure and defined relation. This resulted in ambiguities 

and it was difficult to understand using computer programs. 

The other characteristic of weblog data is heterogeneous, it 

means that the data is collected from many number of 

sources, largely unknown and unlimited, and varying 

formats. Moreover, the nature of web usage data is 

distributed in manner. Similarly, the other characteristics of 

weblog data are: non scalable, voluminous, time dimension, 

incremental, exponentially growing that decreases the 

operational performance of web mining techniques. 

However, the proxy server data encounters with a problem of 

misinterpreting the IP address and also issue of caching. 

Client Browser: One way collecting the weblog files from 

clients’ browser is to make use of remote agent. The other 

way is with the web user acceptance, change the source code 

of an user browser by using java scripts and applets [33, 35, 

36, 45]. However, the log files are resided in the clients’ 

browser, the entries in log files are recorded by the Web 

server only.  

The data collection from the Client-side is good when 

compared with server side data collection as it is located at 

the source of the user behaviors, providing relief from 

caching and session identification problems. The literature is 

clearly showing the disadvantage of collecting weblog files 

through client browser in terms of loading of applet, low 

performance of applet, unable to capture all user clicks etc. In 

addition, this method captures only browsing data of single 

web user on single website.     

b. Page Tagging:  

The other approach to record the visitor activity when a 

page was successfully loaded also solves accuracy problems 

in the log file analysis is page tagging. This method is 

evolved from script-based data collection which allots a 

cookie to individual user, and then processes the data 

remotely. The popularity of page tagging stores the more 

visitors’ information requires no further request to the web 

server as presented in Figure 7. 

Unlike a weblog files, the web data received through this 

method is tokenized and allows for generating real time 

reports. The authors [36, 45] also reported that the page 

tagging method consumes more bandwidth and also fails to 

record unloaded or failure pages.  

 
Figure 7. Page Tagging 

c. Packet Sniffer:  

Another web data collection method is the use of Packet 

sniffer [45] to collect the data through server logs has two 

methods: (a) deployment of software (b) deployment of 

hardware device. Either of these methods is able to extract the 

data by monitoring network traffic. Mainly, this method of 

data collection suits for recommending web personalization. 

When a packet sniffer is placed directly outside a Web 

server, the segment of usage information available to the 

packet sniffer is same to the information available to the Web 

server as depicted in Figure 8. Packet sniffers are also capable 

of storing information in a log file based on the actual content 

of the data packets in addition to the HTTP headers. The 

sniffers able to capture the information about the time stamp 

which is not available in the log files. In this method, the 

packet is decoded as per the defined configuration of the 

software or hardware tool. As a result, this method led to 

different formats for the collected web data, and also needs 

additional process. Packet sniffers also are placed farther out 

in a network away from a single web server in order to collect 

web usage data for multiple Web servers. 

The main advantage of collecting the data through this 

method is able to store more network-level data which is 

generally not available in the weblog file. This detailed data 

includes status of request, user request, response time and so 

on. In addition to that, all the details related to requested 

webpage by the user is also maintained.   

The authors in the literature notified the disadvantages of 

this method relating with weblog data. The establishment of 

the network is may be stateless or state oriented, thus, the 

order of transmission of the packets may be interrupted. In 

addition, the network may be failed in some practical 

environments, so, the details stored by this method may lead 

to contradiction. Moreover, for the system security, present 

state sniffer data is a noteworthy threat, thus, sniffers data is 

not advisable for data collection [ 45  ] endorsed by the 

authors in the literature.    
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Figure 8. Packet Sniffer 

d. Hybrid Method:  

In many of the practical applications, hybrid method suits 

to collect the data which allows combination of multiple data 

collection methods. Many of the researchers in the literature 

[33, 35, 36, 41, 45] predominantly recommended that hybrid 

method gives high accuracy of tracking sessions across 

multiple domains, eliminating the caching problems, and 

tracking detailed web data metrics as shown in Figure 9.  

 
Figure 9. Hybrid Method 

 

The collected weblog entries through the above stated 

possible methods are semi or quasi structured data that are 

generated by different sources. The high volume of web user 

usage clicks leverages next generation techniques to develop 

hybrid modern tools suitable to big data which help in further 

improvement in manipulating and managing large data along 

with the storage requirements.  

2. Web Usage Data Preparation 

Among all the stages of web analytics, web data 

preparation is the most crucial stage [35, 37, 38, 39, 40, 44], 

as appropriate data is required to find-out valuable insights 

from weblog data.  

In the process of investigating the web user usage 

behavior, the Weblog data prompted many issues as it stores 

all the browsing details. To retrieve and analyze the behavior 

of web user efficiently, the collected Weblog data need to be 

Pre-Processed as it contains irrelevant data also. 

Thus, the authors in this paper provide in-depth review on 

web log data preparation that comprises from traditional 

techniques to recent technologies.  

At first, the review concentrates on various data 

preparation methods like web data cleansing, unique web 

user identification, web sessionization, and path completion 

as presented in Figure 10. Subsequently, it focusses on latest 

technologies and architectures using Hadoop Environment 

with its sub systems in order to carry out efficient weblog 

data preparation to improve accuracy and data quality for the 

applications related to web usage mining like fraud detection, 

recommender system, forecasting etc.  

  
Figure 10. Stages of Web User Usage Data Preparation 

a. Data Cleaning and Feature Selection : 

After collecting the data, the web analyst initially focus on 

removing the data errors, inconsistencies, outliers or 

irrelevant data in the process of data cleaning also called as 

data cleanup. This process enables the web analyst to filter 

out unnecessary data which significantly reduces weblog size 

and use less storage space.    

Data cleaning as depicted in Figure 11 is usually [34, 35, 

36, 37, 39] site-specific, and involves the task of eliminating 

local and global noise. In addition to that, this process also 

discards the records that have the image file extensions that 

are presented in the URI field weblog entry. The mentioned 

extension files in the webpages are not actually interested by 

the users rather it is just the files embedded in the webpage. 

The cleaning process further removes the records having 

status code over 299 or under 200 of failed HTTP requests. 

Moreover, the web analyst also eliminates the log entries 

generated by web robots [37, 40, 42] as they are out of the 

analysis scope.   

Feature selection is also an important phase to identify and 

select the necessary fields from many existing attributes in 

the weblog, and rest of the attributes are dropped in the 

process.  The authors in the literature prominently addressed 

the importance of data cleaning and feature selection process 

for accurate investigation of web user interested usage 

pattern.  

 
Figure 11. Data Cleaning 

 

b. Determination and Identification of the User:  

The aim of the stage is to find-out who accesses webpage 

[33, 34, 35, 37, 40, 42], that is determined by make use of 

information related to (a) client type, (b) website topology 

and (c) cookies. Based on client type, the web miner inspects 

the agent field in log file to find-out the differences in 

operating system or web browser. The difference in any 

parameter indicates the different users for the records even 

though the records are having same IP address. When user 

intentionally does like this, it leads to misconception of web 

miner.  
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The other method of identifying the unique user is based 

on the website topology, in this method the process is 

performed with the help of unvisited webpage along with the 

similar IP.   

Another well-known method of performing user 

identification is the usage of cookies. Cookie is a variable that 

saves a parameter value in the client browser. The web server 

creates a cookie and is passed to the client machine. The 

created cookie information is sent for further actions made by 

the same web user with the same browser. However, 

information of cookies is not logged in web server and there 

is a possibility to destroy the cookies after some period of 

time automatically. In addition to that, storing of cookies can 

be turned on and off by the web user.  

  
Figure 12. User Identification 

 

The authors in the literature [37, 40, 42] are recommended 

that the combination of one or more above mentioned 

approaches as presented in Figure 12 leverages the efficiency 

in the process of identifying the unique users.                

c. Identification of Session: 

The task of sessionization as shown in Figure 13 is to 

find-out the consecutive web pages of a website browsed by a 

web user in a given time slot. In the literature, the researchers 

[34, 35, 37, 44, 46] proposed various methodologies to 

construct and create sessions from weblog by applying 

heuristics. One among them is to find the session using 

time-oriented heuristics. The time threshold is defined 

depends on the type of application, website topology, web 

users’ interest and many other parameters.  

  
Figure 13. Session Identification 

 

The other method of performing sessionization is depends 

on the duration of spent time on observing webpages. In this 

method, the visited web pages are categorized into two 

groups as informative and navigational web pages. The web 

user spent more attention to observe the content of 

Informative web pages rather than the navigational web 

pages as informative web pages are the ultimate destination 

of the any web user. The website topology is also considered 

in addition to the observing time on the web page for defining 

the session.  

The value in the referrer URL is also used for session 

identification. If the value of refferer URL is absent for a 

webpage, it is treated as new session otherwise, it treats as 

existing session. If two or more continuous web page 

requests are forwarded then they fall within the same session.      

In addition to the above methods, present researchers 

reveal other alternative approaches for web sessionization 

such as session clustering, integral programming etc. 

d. Path Completion:  

After sessionization, it is necessary to perform the process 

of Path completion [34, 40, 45] as presented in Figure 14. The 

concept of adding the details of page accesses that is actually 

occurred but not recorded in the weblog is known as path 

completion. In caching, either client side or proxy server side 

generally requires the path completion. In addition, in many 

web applications, the actual occurred page accesses are 

missed when user clicks on the back or previous type of 

buttons. Hence, these situations lead to incomplete paths of 

visited web pages and thus, there is a requirement to detect 

such missing page sequences in the process of path 

completion.  

In the literature [40, 45] certain number of authors 

performed the path completion by applying knowledge of 

website topology and referrer logs. The identified missing 

page accesses are inserted to the session along with their time 

duration estimates. These estimates help in classifying web 

page into navigational or content.    

  
Figure 14. Path Completion 

 

In turn, in the recent past the web usage data analysis got 

attention of many researchers [22, 23, 39], yet, the data 

preparation in investigating the web user usage behavior has 

received less attention than it deserves. Many researchers 

[35, 38, 39, 40, 44] are doing research in web data preparation 

with its all possible stages. They endorsed that web usage 

data preparation is essential and critical phase in the overall 

web usage mining process. This stage is strengthened by 

adopting more intelligent algorithms. This helps any 

organization to track the behavior of web user to meet the 

desires of specific users and cross-marketing strategies 

effectively. 
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B. Hadoop Approach 

In the last decade, the web log data preparation stage that 

includes Data Collection and Data Pre-processing taken a 

shift and gained its importance. It is not a new problem, 

however, there is a lot of change taken place in terms of five 

characteristics of big weblog data. Thus, the value reside in 

the hidden patterns has to be discovered appropriately to 

make sense to any business applications.  

The existing methods of Web Log data preparation are not 

suitable for the fast-growing generation of digital data as they 

unable to collect and conduct analysis of web log data at the 

same time [5, 6, 9].  Due to the rise in amount of data in logs 

extremely high, so, processing speed of the existing 

techniques is limited. Moreover, the percentage of inadequate 

data in the weblog poses many more challenges in extracting 

of required knowledge. In addition, in the existing computing 

platform managing & processing got many issues when 

compared with conventional weblog data preparation.   

The computing technology has also changed to centralized 

computing platform, need the revolution of business models, 

create unlimited research opportunities to the present 

researchers. To improve the decision making for any business 

applications, it is necessary to adapt the Hadoop echo system 

[12, 17, 19], that leverages the techniques and technologies 

used in many applications.     

Towards this, many authors [1, 2, 3, 17, 28] in the literature 

adapted Apache Hadoop platform that enables distributed 

storage and parallel processing for developing optimal 

solutions for many applications. The environment of 

Hadoop-based technology and architecture carry-out distant 

parallel study and able to overcomes the challenges of 

traditional techniques with its sub systems. Further, it 

improves the depository volume and reduces the congestion 

efficiency of web log analysis. And also, optimizes the 

processing time effectively.  

The Hadoop ecosystem is an open accessible platform, 

utilized with a goal of providing better distributed storage and 

processing high volumes of data in parallel. The eco system 

performs operations on large datasets. The response time is 

optimized in the Hadoop ecosystem as the computation is 

moved to the data unlike the traditional systems. Further, this 

environment proportionally increased from one server to 

many client systems. 

The prime ability of the Hadoop ecosystem is to develop 

distributed applications which enables for better storage and 

parallel processing at high speed. The popularity of Hadoop 

ecosystem with its tools and technologies create a basis of 

well-structured Hadoop framework. This structure supported 

by indispensable technologies [5, 13, 19] like HDFS, 

MapReduce, Hive, Hbase, Pig, Zookeeper, Chukwa and 

soon.  

The authors in the present paper concentrates on exploring 

the methodology for preparing the weblog data using Hadoop 

Ecosystem with its core computing sub systems Hadoop 

Distributed File System (HDFS) and MapReduce as follows. 

1. Architecture of Hadoop for processing of Web Logs:  

The work explored by the author [4, 6, 10, 13, 17, 18] in 

the recent past witnessed that the weblog pre-processing is 

carried out with the well-defined Hadoop ecosystem 

architecture with the core subsystems HDFS & MapReduce 

as shown in figure 15. Some more researchers revealed that 

this customized architecture improves the scalability than the 

traditional approaches. This architecture is proven in the 

literature [6, 13, 17] and is simple to implement, optimizes 

processing time as the collection and analysis are performed 

in parallel. Additionally, the chosen architecture on 

preparation of weblog data monitors the sessions accessed by 

the web user. The superior methodology of Hadoop initially, 

puts entire data over the HDFS. Subsequently, the framework 

executes the queries resulting with large amount of 

customized parallel solutions efficiently shown in figure 

efficiently. 

 
Figure 15. Architecture of Hadoop Eco-System 

a. Data Cleaning:  

The Data cleaning phase is important in the customized 

Hadoop architecture. Initially, all log files collected from 

various web servers are loaded into a single weblog file. 

Generally, this weblog contains more number of irrelevant 

records that are created by automatic requests made by web 

robots, spiders and web crawlers. This misleading and 

incomplete data need to be filtered-out from the weblog. In 

addition, the entries in the weblog having the status is error or 

failure have been removed. The authors in the literature 

explored that “identification of status code is an important 

task in the data training”. Only the records having 200 as the 

status code is treated as relevant data. Many authors in the 

literature [10, 11, 12, 14, 20, 27] are also prominently 

expressed that removal of failure requests, irrelevant file 

requests, inappropriate access method requests, web robots 

requests, internal dummy connection requests and irrelevant 

log fields to extract more relevant data for the analysis of 

weblog.  

b. HDFS - Storage: 

Hadoop Distributed File System (HDFS) is the primary 

and important sub system of Hadoop ecosystem. It is a 

distributed file system that is more suitable for executing on 

the simple hardware systems. In addition, it achieves high  
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throughput and provides easy access to the high volume data. 

The HDFS is framed suitable to read and write the streaming 

large volume and variety of data unlike traditional 

approaches [5, 13, 19, 26, 28]. HDFS is designed as client / 

server architecture as shown in Figure 16. 

Figure 16. Architecture of HDFS 

 

In the HDFS architecture, the name node is treated as a 

server node, it is used to store the file system image 

consisting of the relation of the file and location of the data 

nodes. Similarly, the Data node is treated as client node, 

which is used to store files as data blocks. 

To provide fault tolerance, the HDFS stores the data blocks 

with redundancy backup in the Data nodes. Datanode 

communicates to the name node about the status of storage 

lists. So, the data node is accessable to the user in a direct 

way. The reading and writing data in HDFS is carried-out 

with the support of API. The reading process in HDFS is 

similar to programming logic, calling a method and 

performing the execution. The Name node is incharge for 

handling less data functions, data nodes are responsible for 

accessing huge size data functions. The process of data 

writing is little bit complex compared to reading process as 

any one Data node which creates errors that leads to failure of 

writing. The authority management of HDFS is similar to 

Posix, the authority permission for files or directories are 

based on owner, group or others.  

The cleaned relevant web log data is loaded into the HDFS 

subsystem of Hadoop [19]. This subsystem splits the weblog 

data into blocks according to the defined block size. Further, 

the weblog data is distributed among the data nodes of 

Hadoop cluster with the help of name node and maintains the 

data as per the value of replication factor. It also re-replicates 

the data of failed blocks automatically. The Job Tracker of 

MapReduce takes the weblog data which is stored in HDFS  

in a specified input file format like TextInputFormat, 

NlineInputFormat, KeyValueInputFormat and so on.    

c. MapReduce - Processing: 

The MapReduce is introduced by Google and became 

another important core subsystem in the Hadoop ecosystem. 

The literature is proved the usage of MapReduce in searching 

data, sorting the data and weblog analysis. The literature is 

also evident that the MapReduce able to provide a parallel 

processing while analysing the Big Data and opens many 

research paths for the current day scenario of web log data 

analysis. 

The work explored by the authors [4, 5, 6] witnessed that 

the MapReduce is a standard practical programming model 

with two folds of processing. The first fold is Map function 

and the second fold is Reduce function. The MapReduce got 

the focus of many present day researchers [12, 15, 17, 26] as 

it is allows to implement on normal hardware and able to 

offers commendable expansibility with effective 

implementation.  

The users in this framework develop client jobs and able to 

submit to a cluster machine. These jobs contain map function 

code and reduce function code along with job configuration 

file. After that, the job tracker creates the task trackers and 

schedules them optimally on the cluster of machines. A job 

tracker takes the input from the user in terms one or more 

files on a distributed filesystem and passed to the task 

trackers and vice versa in case of generating output.  

Further, the future open challenges mentioned in the recent 

survey carried out by [13, 18, 19, 24, 28, 30 , 31] confirmed 

that the MapReduce and HDFS work together in Hadoop 

ecosystem as core sub systems. 

The architecture of MapReduce includes three basic 

components:  Client, JobTracker and TaskTracker as shown 

in Figure 17. 
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Figure 17. Process of MapReduce

Client: All the jobs of the client are formed in a .jar file and 

it is given to HDFS, and the path is given to the Job Tracker. 

Job Tracker: The responsibility of coordinating all the jobs 

is taken care by Job Tracker. The Job Tracker monitor all the 

jobs presently executing on MapReduce. The Job Tracker 

also redistributes the failed tasks.   

Task Tracker: The Task Tracker is given the responsibility 

of executing the assigned jobs by the job tracker. A 

well-established active communication is developed between 

job tracker and task tracker.   

The MapReduce function is capable of learning in nature 

and more typical in executing. The MapReduce and HDFS 

nodes have good communication and able to work together. 

The scheduling of tasks performed quickly and the cluster 

system works efficiently. In brief, the process of MapReduce 

can be done as shown in Figure 17. 

The efforts in the recent past [24, 28, 31] focused on 

MapReduce capability of processing of high scaled data. 

They also concentrated on the issues of automatic work 

distribution with enhanced parallel programming in the 

context of weblog pre-processing. 

Map function executes key and value pair consists of IP 

Address along with UserAgent and identifies unique sessions 

[10, 31]. The mapper contains session id (key) and other 

entries in the weblog file (values). Further, the mapper 

extracts the attributes like IP address, time stamp, requested 

URL, user agent. Later, the combination of IP, time stamp 

along with an attribute of user agent are made the composite 

key and it sent to the reducer phase.  

Then, the derived values are shuffled and sorted according 

to the time stamp for all entries. The sorted values grouped 

according to the IP. The reducer works on each key and value 

pair and then discovers the association among the values. 

Finally, this Hadoop ecosystem enables the web log analysts 

to transform the web log data into statistical data and able to 

generate reports accordingly, thus creating the value addition. 

IV. CONCLUSION AND FUTURE SCOPE & 

RESULTS 

The literature [23, 29, 32] is clearly evident that, web 

usage characterization is a promising and attractive task of 

web data mining. This extensive research study noticed and 

emphasized that the usage characterization consists of mainly 

two interdependent stages: web log pre-processing & storage 

models and web log processing & analysis. The authors in the 

present paper also observed the necessity of comprehensive 

approach in the analysis of weblog data processing and which 

has been triggered as the formal basis for the future.  The 

review further proven that the analysis of web log data offer 

thoughts on improving the information about the problems of 

the different users and can provide customized solutions.  

As a future work, Hadoop approach able to concentrates 

comprehensively on both the stages: distributed data storage 

& parallel processing of weblog data and to leverage the 

strengths of techniques and technologies of individual stages 

[11, 16, 21]. In addition, the comprehensive approach is 

planned to test with different weblogs that cover a large 

spectrum of various applications, such as, web usage analysis 

for improvements in fraud detection, product analysis and 

customer segmentation. Further, future efforts towards 

application of Hadoop model in the analysis of web content 

and structure mining, creates future research paths to 

leverage in deriving real time knowledge from web user 

usage data. 
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