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ABSTRACT 

There are many efficient tools significantly uses Map Reduce applications that assigns data with their 
corresponding tasks in parallel and distributed data processing. LIBRA symbolizes the lightweight problems of data skew 
with input data applications that can overlap map and reduce strategies. This is one of the innovative and accurate 
distribution methods for intermediate data sampling with normal steps of processing data. LIBRA has trivial overheads for 
output data that balances loads of computing resources. In this paper we propose the method for handling Data Skew in 
Map Reduce Using Hadoop in LIBRA to show the effectiveness of Hadoop on Web Crawling of Large Datasets form Web 
Servers. Map Reduce processes huge a set of data efficiently to establish its subsistence. The large job is divided into many 
small tasks and they are assigned to various nodes to perform parallel processing. Applications and Frameworks of Map 
Reduce. Straggler Process causes time delay. Data skew refers to the disparity for data assigned to each task, or the 
existence of inequality in the amount of work required to process such data. Data sets in the real world are often skewed. 
 
Keywords: hadoop, LIBRA, skew, web crawling, map reduce. 
 
1. INTRODUCTION 

The great growth of data has been witnessed over 
past decade. In day today life many internet companies 
generates many thousands of terabytes of data, records and 
logs. While using large data sets, the Map Reduce has 
been efficient tool. It divides a certain job into many small 
tasks. And it assigns them to different machines to process 
them parallel. Map Reduce is being used in data mining, 
web indexing, analysis of log data, and simulation of 
scientific experiments because of its simplicity in job 
allocation and fault tolerance of data. Apache Hadoop, 
Google Map Reduce, and Microsoft Dryad are few of the 
widely used parallel computing frameworks. Among them 
Hadoop is an open-source for data skew that supports Map 
Reduce within the work allocation in data base.  

In Map Reduce the entire time for finishing the 
task is based on the work that completes the last 
allocation. The task that takes more time to finish than 
other task taken is known as straggler. These Straggler 
delays the completion of entire job. The main reason for 
Stragglers to occur is data skew. Data skew is occurred 
because of either the problem of not splitting the data with 
balance for each job or the amount of work allocated to 
each task. The main reason for the need of data skew is the 
data present in real world are skewed and we don’t know 
how the data is distributed before the processing is begin. 
Map Reduce doesn’t have inbuilt strategy to solve the data 
skew problem. 

Number of simple and parallel applications 
translates Map Reduce concepts that can handle fault 
tolerance effectively for open source reliability. Map 
Reduce concept rely mostly on completion of tasks when 
it is slowly running but the long running tasks can 
progress the entire data skew for various data load 
imbalance that is required for completing the task. In data 
skew process that takes more time to finish is also termed 
as stragglers which imbalances data distribution.  

Data sets in the skewed real world systems can 
make data execution for strategic Map Reduce problems 
that can specify the data process required for making data 
load imbalance tasks. Reducing techniques used by many 
Map Reduce applications for developing various methods 
for data skew mitigation that specifies applications. 
Implementing map and Hadoop over static hash where a 
function that is uniformly spread over the bad performance 
and skew problems partition the data in between the 
functions. When the frequent values regarding skew 
performance they sort and segregate data within the 
parallel database.  

The implementation of Hadoop within the static 
range of partition between the alphabets and special 
character generating the lexical issues over inverted hash 
method. The significant data that can handle inputs of 
partitioned methods can dynamically run the data 
mitigations for distribution resulting in uneven data skew 
problem. They require complicate computations over Map 
Reduce in specified applications that results in uneven 
distribution of data sampling methods that makes things 
heterogeneous. The storage services for virtual reasoning 
of various partitions in applications for considering the 
strategies for assigning the lightweight data skew problem 
in MapReduce. Multiple hardware and multiple 
generations for data centre for existence that virtualizes 
the co-existence. The storage service for variety of load 
balancing techniques reduces it. 
 
2. RELATED WORK 

In parallel data processing, Map Reduce is the 
most effective tool, but the only issue in implementing 
Map Reduce is data skew problem. The data skew 
problem is a common and important problem that needs to 
be solved in distributed systems. It has been studied in the 
parallel database area, but only limited on join group and 
aggregate operations. Some of these technologies have 
already been carried to Map Reduce, like Skewed Join in 
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Pig. However, users generally still need to implement their 
own methods for their specific applications to tackle the 
data skew, such as Cloud Burst and Skew Reduce. Data 
skew has also been studied in the Map Reduce 
environment during the past three years.  

According to Okcan a skew optimization for the 
theta join by adding two pre-run sampling and counting 
jobs. It consists of inverted indexed data skew for 
archiving the hash methods for total data size. They 
unevenly distribute the Map Reduce and specify the 
required application that has data which do not require any 
computations for required coexistence in virtual data 
centre. They order the results for required applications for 
generalizing the virtual and storage services. The partition 
of even reducer for strategy balancing the range for 
assigning the light weight skew problem reduces the 
applications.  

Kwon et al. provide a system called Skew 
Reduce which optimizes the data partition for the varied 
feature extraction application by operating process with 
extracting and sampling procedures. Most of these 
solutions can only mitigate data skew to some extent for 
having significant overheads due to the prior job 
allotments and are applicable only to certain applications. 
Sample methods for parallel overheads can approximately 
spread over the intermediate data from balancing the 
innovative loads for reducing the tasks splitting the 
semantic keys. 

Splitting the data that semantics can perform 
reduce the process the same amount of data with 
performance for computing the amount of data. Allocating 
the workload for improvising the performance for popular 
applications can evenly perform with data skew. The 
execution of results improvises the execution of data skew 
that implements the system for LIBRA evaluating its 
background performance.   
 
3. CLUSTERING AND TUPULE PROBLEM IN MAP 
REDUCE 

Typical Map Reduce based tasks that submit 
input files for task submission that results in multiple 
partitioning and assigns them for parallel task processing 
within the group of inputs provided. They transform each 
task into different tupule that can define according to its 
tupule of map and combination of various functions and 
combination of local disk outputs. The general problems 
that are present in the data can transform each task within 
intermediate maps. The main task for input is to copy tasks 
into multiple numbers of times to transform the input 
according to the sorting process within the single stream of 
mapping into various chunks of data that can merge and 
produce various results among streaming of various ways 
for merging them along with it. Intermediate data that 
splits tasks dividing the results reduce function according 
to the entire results.  

Intermediate data generating the tasks for 
defining the partition for frequency in output files that can 
share the key that dispatches the partitioning of tupules 
shares the similar key for tupule clustering. There are 

number of clusters equals to input data contains local 
process for similar task processing having multiple copies 
with different clustering over keys. Most of the 
applications require complete data for multiple task of data 
inputs process the local maps within the required data in 
ascending order of alphabets.  

The required partitioning of data output with 
multiple clusters of copies with each task that process 
within the subsidy keys in each and every copy of map 
tasks. They require different range for portioning the 
system of ordering the default segregations among 
splitting up of data ordering the total copies within the 
support for them. They specially supports static data 
splitting among nodes for various requirement with 
ordering of total number of ordering data that ranges 
Hadoop partitioning for preserving the total supporting 
orders with various copies of tasks.  

There are many slave nodes with uneven capacity 
for bringing them into conclusion results in hash 
partitioning. For copying the semantic applications for 
processing the large key splits that can reduce most of the 
tasks. Applications for LIBRA are transparent to users for 
balancing the load among order for output. Execution 
speed for other applications can be more negligible and 
can sample up the partitioning of Map Reduce. 

There are tasks that extends to be as tasks which 
are long running and reduce accurate and approximate 
tasks for allowing split up of large keys, thus they are 
divided as follows: 
 
1. Static Data Splitting among nodes. 
2. Uneven Capacity of slave nodes. 
3. Long Running Jobs. 
4. Pre-sampling 
 

As the above techniques maximize the 
performance for ideal process takes abnormally lengthy 
time to complete the task and the stragglers reduces the 
significant proceedings for further. There are more 
efficient solutions available to boost up the slowly running 
tasks for external and hardware faults. More speculative 
tasks that can execute in other skew for data that observes 
simple and copied tasks for executing them in their 
alternate machines. Faster execution of data skew tasks 
might decrease the performance execution processing the 
same amount of data. Normal distribution along the 
complete execution of data frequency appears as normal. 

The reducer mainly dispatches the tupules of 
same kind shared among the arbitrary applications 
distributed by the applications for shared framework. They 
commonly face database applications that determine 
applications among the real world skewing data for 
aggregating the search engine operations such as grouping 
all the related data. Distribution of applications that 
specifies problems mainly based on cluster of data skew 
with search engine phenomenon.  
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4. MAP REDUCE IN LIBRA 
In data skew the normal data distribution for 

subsets with complete frequency for domain distribution 
among the vector with tasks that indicates more data skew. 
The performance distributions for an efficient dynamic 
data splitting strategy on Hadoop monitors the samples 
while running batch jobs and allocate resources to slaves 
depending on the complexity of data and the time taken 
for processing. We also show the effectiveness of Web 
crawling using Hadoop eliminating DDOS attack 
detection scenarios that will happen on the servers we are 
crawling. Query processing done through Map Reduce in 
traditional Hadoop clusters is replaced by another 
technique that develops block chain query processing and 
we compare the response times to show its effectiveness.  

Block chain proved to be as best as Map Reduce 
and can be used in data intense results.  LIBRA is different 
from the previous work. It doesn’t need pre-run sampling 
of input data. The overlap in-between map and reduce are 
not considered. Instead it uses a sampling method in 
which, while the normal map is being processed the 
temporary intermediate data is distributed by small 
fraction.  As soon as a small fraction of the map task is 
completed the copying is started to reduce the time takes 
for the task. While the application semantics are 
performed, the task allows splitting the large keys for the 
output data. The Heterogeneity is considered in balancing 
load between the reduced task while load balance. LIBRA 
is known to be apparent for users and used in various 
range of the applications. When LIBRA is used in Hadoop 
the applications execution speed is increased by factor of 
4. 
In various map reducing tasks the different phase for 
difficult input data process that rarely splits up the 
applications for significant and expensive phases for 
reducing partitioning them leads to appropriate solutions. 
Map Reduce design required for sharing the reducer 
transmitting the amount of data skew. Various different 
applications for promoting the applications that joins 
group of aggregates that can have search engines for 
indexing the applications that witnesses the fundamentals 
applications of distributed database. 

The variations in coefficients for different sizes 
of implementing the data skew with different applications 
that reduce the LIBRA for transparent data skew 
framework. Transparency in users sampling the partition 
for detail and parallel processing for data input according 
to the possible data for overlapping the Map Reduce 
framework. It also achieves the accuracy in sampling 
methodologies for deriving the accurate and reasonable 
precluding methods for making the samples for data 
distribution over the small data fractions. Distributing the 
sampling process for deriving the estimated methods that 
can distributes data for possible interactions. They require 
complete support for ordering the data distributed 
throughout the clustering of fraction of data sampling the 
distributions over the entire task.  

Map Reduce saving the sorting applications for 
clustering the large data for semantic applications with 

data split up that corresponds clustering for reducing them 
into single cluster format. The semantics for consistency 
prior to data association with output considerations can 
overcome partitions regarding the heterogeneous 
performance. They mainly preserve the output for 
performance oriented applications that can finish data 
partitioning in accordance with time for its performance. 
Significant range of partitioning with the statistics 
categorizes the increase in mapping process. There are 
many slots for integration of various approaches that 
deploys sampling of tasks along with processing of 
parallel map phases.  

Improvisation of performance oriented 
significance for applications that performs execution over 
time within the job implementation. They secure and 
achieve execution of resulting LIBRA for assigning the 
resultant tasks. Many task oriented samples for issuing the 
slots for various systems that completes the transmission 
of issuing the task samples. Tasks collecting statistics that 
process and transmits data for complete information. They 
derive approximate estimations to notify and collect 
workers nodes for distributing the performance for 
notifying the entire map processing. The nodes that 
segregate the intermediate data for generating the 
sampling tasks for issuing mapping process according to 
its subsequent data processing. 
 

 
 

Figure-1.  Architecture diagram for the handling 
skew problem. 

 
Deciding the tasks upon nodes for data generation 

issues most of the partitioning and map tasks directing its 
overheads. There is no such task completion process 
which on long run issues its data partition. Data skew 
inputs for solving distribution process that naturally 
examines the task for partitioning. Gathering together the 
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launching of partitioning the decisions can choose 
appropriate option for finishing the tasks. Significant 
integration of completed tasks and some pre run tasks 
increases the time for job execution. There are more 
sampling data for normal mapping process within the 
generated distribution of task with normal map execution 
process. 

 
5. DATA SKEW AND ITS PROBLEM 

In Traditional Hadoop clusters the data is divided 
into partitions on a static way that each slave node will be 
allocated with equal size of data which might lead to the 
Data Skew problem. When task are assigned to each 
client, few tasks takes a longer time to finish than other 
because of imbalance of the amount of data that were 
assigned.  This paper presents Handling Data Skew in 
Map Reduce Using Hadoop in LIBRA. As all slave nodes 
are not equally capable and also the complexity of data 
will not also be similar some slave nodes may process the 
task assigned for a longer time than the other slave nodes 
in the cluster.  

Master node will look up for the completion of all 
Map Tasks and in this scenario will wait for the long 
running task on the slave node to complete. This time lag 
should be eliminated so that the master to through the 
overall output. User necessary for generating the sufficient 
facilitates the threshold that executes data input. They 
choose better options for different rates for sampling the 
rate. Data examining the sample categories for different 
purposes provide the sampling methods splits most of the 
intervals.   
 
6. WEB CRAWLING USING HADOOP 

Web crawling is the fetching of data Resources 
residing in any of the web server with or without the 
knowledge of the Resource provider. Generally the 
Resource servers will incur high traffic and load while 
web crawling is done and it can be detected by traditional 
DOS (Denial of Service) detection schemes when 
implemented through a single server. So we implement an 
efficient way to crawl resources residing any server 
through our Hadoop cluster in which the traditional DOS 
detection methods could fail to detect the attack. All the 
Resources crawled will be stored for future use. Web 
crawling jobs include PDF Web crawling stored as PDF 
format and medical question and answers web crawling 
stored as CSV (Comma Separated Values) format. 

Reducing the distribution of tasks completing the 
process of partitioning where the map reducing statistics 
that includes parallel processing. Samples for tasks 
originally select the mitigation for issuing the job 
execution process. Reduced phases for integrating the 
tasks for free slots launches the sample for finishing the 
various phases for maps. Map reducing generates the 
substantial rates for accuracy in approximation for 
sampling the benefits.  

 
 

7. DATA ANALYSIS BY SAMPLING AND DATA 
SKEW MITIGATION 

Since data skew is difficult to solve if the input 
distribution is unknown, a natural thought is to examine 
the data before deciding the partition. There are two 
common ways to do this. One approach is to launch some 
pre-run jobs which examine the data, collect the 
distribution statistics, and then decide an appropriate 
partition. The drawback of this approach is that the real 
job cannot start until those pre-run jobs finish. Along with 
various input data the categorization simply affects the 
rate of samples with whole data processing. They produce 
much faster and accuracy in results providing the 
approximate quality for used samples. Common intervals 
provided in between the split up of samples in accordance 
with Hadoop. High accuracy in distribution of clusters 
develops methods for various samples.    

The Hadoop range partitioned belongs to this 
category; it can increase the job execution time 
significantly. The other approach is to integrate the 
sampling into the normal map process and generate the 
distribution statistics after all map tasks finish. Since 
reduce tasks cannot start until the partition decision is 
made, this approach cannot take advantage of parallel 
processing between the map and the reduce phases. We 
take a different approach that the data assigned earlier 
depending upon the capacity of machines is dynamically 
split based on the complexity, job execution rate and 
assigned to other nodes. 

We show the completion of jobs of slave nodes in 
an optimal manner. There exist multiple divisions for 
chunks of data segregation for implementing the key 
portioning positions. Generating the intermediate data that 
fastens the search for positioning the key index fits to the 
start and ending position. Overhead that directly affects 
the accuracy of resultant task qualifying trade positions. 
There are more add on benefits for threshold that impedes 
the acquisition of samples that necessitates the functions 
reducing the tasks.   
 
7.1 Query processing using map reduce and block 
chain 

The Query processing can be done using Map 
Reduce Framework of Hadoop system and the results are 
rendered to the client page. Multiple Reduce tasks are 
done on the map task to give the reduced object and the 
results can be rendered as and when user needs. The 
response time is calculated for Querying with Map 
Reduce. We also implement the same Querying with our 
own approach Block Chain Algorithm which stores the 
Map task output locally on the slave machine and uses 
cache based rendering of results. The Response time is 
compared with the Map Reduce response time and is up to 
the mark. This can show more effectiveness when used 
with large data with small cluster setup. 

The block chain performance progresses the node 
representation for some time consuming tasks that records 
key clusters for ordering the total input calculations within 
the fields for recording the sparse index. They make some 
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inequitable working tasks for performing the average rates 
in accordance with the progressive rates of affecting the 
nodes performance. The detailed analysis in data 
processing amount based on its task completion procedure 
for processing data within seconds. 

The LIBRA algorithm for partial mapping tasks 
that estimates the distribution of data for loads that reduces 
the intermediate data distribution for applying various 
ranges of data within the process formulation. The 
intermediate set of data tupules with distinct key between 
the maps in data represents the map output for partitioning 
the key minimization that reduces the loads of tasks. The 
minimized task for number of responsible key modelling 
within the expression of clusters specifies number of tasks. 
 
8. RESULTS 

The results clearly depicts the entire directories 
for reducing the performance oriented Map Reduce. The 
directories directly displayed inside the sub-directories for 
reducing the links in between their repository. This is one 
of the cost model that proposes the function definition for 
various ratios generated by the data sets for controlling the 
parameters that controls degree of skew within the values 
for various coefficients minimizes the tasks. This sampling 
of keys reducing the skew degree for different size of data 
coefficients varied within the range of applications.  
 

 
 

Figure-2.  Finding a particular record using Map reduce. 
 

 
 

Figure-3.  Directories created after Map reduce. 
 

In Figure-3 it shows how the specific record that 
is termed as B00005T79N uses Map Reduce technique for 
display of directory methods. They later categorize the 
approximate methods for various different intervals that 
belong to split up intervals. Most of the samples use little 
kind of samplers estimating its sample clusters provided 
with frequently used samples. They distribute approximate 
data distribution over the sample distribution of 
developing the sample methods for introducing the 
stragglers for splitting up of data approximations. 

Map has many sample tasks which might fail due 
to various issues relying on rate of whole task 
performance. Completing the work previously recorded by 
many range of hash tags that packages uniform data 
distribution for partitioning them with events in particular 
with hash tags. With multiple partition of hash with 
majority types conserves its ordering values for nodes 
within the range of partitions for distributed results. No 
such system is referred as the system ranges within the 
nodes of working hash packages.  

Process delay within the range of tasks distributes 
the Hadoop which readily satisfies the notification event 
that splits into many threads in the distributed cache of 
events within the segregated partitions. They send 
significant response for saved process for calculating the 
job identity. That node decreases the tight overheads 
belonging to the segregation within the range of data split-
ups. The different range of partitions computes the task 
permits the time reducing process for launching map slots 
for parallel processing within the nodes.  

The specified details of records that distributed 
within the task performance for hash tag types. According 
to the details shown in Figure-4 all the records present in 
the XML documents for a particular record is displayed.
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Figure-4. Details for a particular record. 
 

The details are displayed from the data records 
that are provided by the storage. Here the nodes 
processing the parallel map nodes between the phases for 
launching the chosen partition for responsible chunk 
indexing. All the indexed range of map tasks generates the 
map tasks in accordance with partition list for particular 
positions generate tasks regarding accuracy.  

Recording the maximized input results in 
positioning the key for both starting and ending nodes 
within the reduced partition for locating the key positions.  
They copy the large content of data with quick node 
implementations breaks the large amount of data into little 
chunks that forces the linear positions within the allocated 
range of key associated within the partition nodes. 
Sampling the intermediate data that produces common 
results for launching the corresponding data for keeping 
break points that experiment the large data with linear 
search methods or the most commonly used binary search 
method for consuming data listed in the key portioning 
method. Contemplation of required metrics that measures 
the node performance for duplicate tasks that slow down 
nodes will be completely reactive by different approaches 
for avoiding the redundancy in task completion. It affects 
the progress of nodes running slowly and reduces the 
performance with average node problems. 

The above experiments results in completing the 
nodes for required task representation of rates progressing 
throughout the key partitioning. The costs for negligible 
sampling ranges the semantic applications for providing 
permission that allow appropriate clustering strategies. 
The completed strategies reduce the time consuming tasks 
with detailed analysis processing the bandwidth enhances 
the performances. 
 
9. CONCLUSIONS 

Hence, we design a Hadoop cluster which can 
mitigate Data Skew problem and we show its effectiveness 
using Block Chain algorithm and Map reduce Algorithm 
with comparison. It also demonstrates the effectiveness of 
Hadoop cluster for web crawling in various real time web 
servers. Most of the split ups in clusters that performs 
tasks finishes around the large key according to the 
solutions used for specific applications within the given 
sampling of data. The data skew mostly reduces the 
clusters split up and process entire intermediate data 
within the cluster of joining applications. The negligible 
data partitioning approaches the MapReduce well in the 
heterogeneous tasks dealing with straggler problem. Thus 
it identifies the slow running tasks and reduces its key 
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positions for enhancing its speed and prompts the process 
quickly.  
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