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1. Abstract 

 

"Big Data" refers to enormous amounts of unstructured data produced by high-

performance applications falling in a wide and heterogeneous family of application 

scenarios: from scientific computing applications to social networks, from e-government 

applications to medical information systems, and so forth. Recent research in big data 

has shown that the amount of data continues to increase at an exponential rate. To 

process a massive amount of data on computing clusters, you need a powerful 

computing model like Hadoop and MapReduce. MapReduce framework is a 

programming model that processes terabytes of data in a very less amount of time. To 

achieve excellent performance, big data requires proper scheduling. Scheduling 

Technique is used to reduce starvation, increase the usage of resources, and also to 

assign jobs for available resources [1]. 

 

For the Hadoop-MapReduce model, various scheduling algorithm has been developed, 

which differs widely in design, behavior, and handling various issues. First In First Out 

(FIFO) scheduling is the simplest and most efficient among the scheduling algorithm. A 

significant drawback of FIFO scheduling is the poor response time for short jobs in 

comparison to large jobs and low performance in handling multiple types of jobs. 

Existing resource allocation scheduling does not take the weight of each job into 

consideration which leads to unbalanced performance among nodes.  The objective of 

this research is to provide a strategy that balances resource allocation between short jobs 

and long jobs, considering the weight of each job. This study provides a faster response 

time to smaller jobs to achieve better performance in scheduling [1]. 

 

In the current scenario, there is no consideration of system load during allocation to task 

trackers and if one task tracker is slow, it can delay the whole MapReduce job. So, for 

this kind of system, we have to calculate a load of all data nodes as well as the speed of 

every task tracker. Assign the task to that node whose speed of task tracker is better to 

compare to other data nodes and maintain the load balancing. 
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2. A brief description of the state of the art of the research topic 

 

Konstantin Shvachko has proposed that Hadoop is a framework by the Apache project, 

which is used to make design and analysis on the set of a larger amount of data. Hadoop 

is used along with the mapreduce procedure [2,3]. With the use of map-reduce data can 

be distributed over many systems and processes in a parallel manner. HDFS is a Hadoop 

distributed file system that stores Metadata in node namely name node, and performed 

some process with data which are stored at data node. This node is not provided with 

security mechanisms so replication of data node is used. To provide a user facility to use 

data to its nearby place, this is very important. Also due to replication node failure can 

be easily handled [3]. 

 

In the architecture of HDFS, there are two main nodes available. First is NameNode and 

the second is Data node. All files and directories are stored in NameNode. HDFS client 

first contacts to Name node and then find appropriate DataNode to the user. Then all 

processing will be done in a pipeline manner. In every step of implementation, 

DataNode will handshake with the Name Node to check its software version and its 

respected id. If any new DataNode is generated then it will be allowed to any cluster and 

assigns a new id of NameNode [3]. 

 

Alfredo Cuzzocrea Yeol proposed the big data revolution. In that data stored in the 

underlying layer of all these application scenarios have some specific characteristics in 

common, among which we recall: (i) large-scale data, which refers to the size and the 

distribution of data repositories; (ii) scalability issues, which refers to the capabilities of 

applications running on large-scale, enormous data repositories (i.e., big data, for short) 

to scale over growing-in-size inputs rapidly; (iii) supporting advanced Extraction-

Transformation-Loading (ETL) processes from low-level, raw data to somewhat 

structured information; (iv) designing and developing easy and interpretable analytics 

over big data repositories to derive intelligence and extract useful knowledge from them 

[1,4]. 
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Subramaniyaswamy proposed a research work says that big data is getting complex due 

to its volume, velocity, and variety of data. Among all data, huge data is unstructured 

and needs to be managed properly for our required needs. For processing a huge amount 

of data, older systems are not sufficient so new technologies are used like map-reduce 

and Hadoop. Unstructured data cannot be processed directly. So it is required to convert 

unstructured data to structured data and then required operation will be applied [5]. 

 

Hadoop map-reduce is used to process terra bytes of data and convert unstructured data 

to structured data. Hadoop, the open-source framework uses the hash algorithm to 

separate data and perform analysis. Map-reduce is used for filtering the data [6]. The 

map function will filter the data in an appropriate way and the reduce function will 

aggregate the data. MRAP means Map Reduce Access Patterns are used in reformatting 

of data. In this paper collaborative filtering and sentiment analysis techniques are used. 

Sentiment analysis is used for the prediction of data. There are many collaborative 

filtering techniques available among that we use maven and mahout tools which are 

used for collaborative filtering. Mahout is highly scalable in a large amount of data sets 

and maven is used to build a project and manage it. So this technique helps to generate 

recommendations for any large amount of input source data [7]. 

 

3. Definition of the Problem 

 

Scheduling in MapReduce is a very complex and time-critical job. It is very dependable 

for the fast execution of each and every process. Currently, MapReduce job can't 

calculate every data node's load with the use of available scheduling algorithm. So, need 

to develop a scheduling algorithm for MapReduce job for efficiency improvement of 

process in large amount data. 

4. Objective and Scope of the work 

 Calculate the load of all the data nodes. 

 Find out the fast data node and also the weak data node. 

 Assign a task to that node which has a minimum load compared to others 

to maintain the load balancing. 
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5. Original contribution by the thesis. 

 

In the MapReduce, the current system load is not calculated during process allocation to 

data node and suppose any data node is slow in working, the whole MapReduce job can 

be delayed. So for this kind of system, initially we have to calculate the load of all data 

nodes and consider the speed of every data node. After that assign task to the only node 

whose speed of task tracker is better compared to other data nodes to maintain the load 

balancing. Here is the proposed algorithm for the solution. 

Algorithm for computing Architecture Slice using  

Input: String name, String document 

Output: Total count of String Name 

Process: 

For each process,  

 // Apply Job allocation  

 [n] = Job tracker 

 allocate first process to Name Node 

Check Availability 

Apply scheduling algorithm 

for (n=0;n=[n];n++)  

 if n==0; 

 return No load  

 else 

 return current load 

 

// name: document or file name 

 // document: document or file contents 

function map (String name [n], String document [n+1]): 

 for each word w in document or file: 

 emit (w, 1) 

function shuffle (String name [n], String document [n+1]): 

  w=0 

   for same word w in document or file: 

  w += w  
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  return w;    

  

function reduce(String word[n], Iterator partial counts[n+1]): 

sum = 0 

  for each pc in partial Counts: 

    sum += total count 

  emit (word, sum)” 

 

6. The methodology of Research,  Results with Comparisons 

 

The below figure shows the flow of the proposed system. 

 

 

 

Figure (1) : Proposed flow of work 
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With reference to the above-proposed diagram, we have to consider certain parameters 

for scheduling. So, below-given table shows the comparative study of different 

parameters.   

 

Sr. 

No. 

Parameters 

/ Algorithm 

Round 

Robin 

Randomize Central 

Manager 

Lest 

connection 

Local 

Queue 

Central 

Queue 

1 Centralize / 

Decentralize 

Decentralize Decentralize Decentralize Decentralize Centralize Centralize 

2 Nature Static Static Static Dynamic Dynamic Dynamic 

3 Fault 

Tolerance 

No No Yes No Yes Yes 

4 Response 

Time 

Less Less Less Less More More 

5 Process 

Migration 

No No No No Yes No 

6 Overhead Low Low Low High High High 

7 Resource 

Utilization 

Less Less Less More More Less 

8 Adaptability Less Less Less More More Less 

9 Waiting 

Time 

More More More Less Less Less 

10 Retrieval 

Time 

Slow Slow Fast Slow Slow Slow 

11 Seek Time Less Less Less More More Less 

12 Latency 

Time 

High High Low High High High 

 

Table (1) : Comparative study of different parameters 

 

With reference to the above parameter I have applied the proposed algorithm on data set 

named "Current enrollment across different education level in Higher Education" which 

is 10.80 GB in size and taken from the government of India's database. After applying 

this algorithm I got the following results.   
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Sr. 

No. 

Algorithm Response 

Time 

(Second) 

Average Waiting 

Time (Second) 

Retrieval 

Time 

(Second 

seek 

time 

(Second) 

Average 

Latency 

(Second) 

1 Round Robin 1054.313 46.23 1149.643 2013.296 2108.626  

2 Randomized 936.278 44.22 1031.608 1777.226 1872.556 

3 Least Connection 1022.358 45.01 1117.688 1949.386 2044.716 

4 Local Queue 1221.988 49.32 1317.318 2348.646  2443.976 

5 Central Queue 2562.12 54.56 2657.450 5028.910 5124.240 

6 Proposed Scheduler 962.289 47.62 1057.619 1829.248 1924.578 

 

Table (2) : Result of the proposed algorithm with different parameters 

 

Here is the comparative study of the above result compare to the threshold scheduler as a base. 

 

Sr. 

No. 

Algorithm Response 

Time (%) 

Average Waiting 

Time 

Retrieval 

Time 

seek 

time 

Average 

Latency 

1 Round Robin 9% 18% 8% 9% 9% 

2 Randomized 11% 4% 10% 12% 11% 

3 Least Connection 3% 3% 3% 3% 3% 

4 Local Queue -16% -7% -15% -17% -16% 

5 Central Queue -143% -18% -131% -150% -143% 

6 Proposed Scheduler 9% -3% 8% 9% 9% 

 

Table (3) : Result of the proposed algorithm with different parameters 
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Here is the graphical analysis of the result. 

 

 

 

 

Figure (2) : Comparison of Response Time (Second) 

 

 

 

Figure (3) : Comparison of Waiting Time (Second) 
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Figure (4) : Comparison of Retrieval Time (Second) 

 

 

 

Figure (5) : Comparison of Seek Time (Second) 
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Figure (6) : Comparison of Average Latency (Second) 

 

7. Achievements with respect to objectives 

 

With the use of this new algorithm, we can find which node has a minimum load 

compared to others and thus Name node assigning the task to that node to maintain the 

load balancing. So, at the end load balancing occurs in cluster of nodes and process 

allocation becomes compatible.  

 

8. Conclusion 

 

In a distributed file system, whenever we deal with any number of nodes, and a large 

amount of data we are very much concerned about fast processing and getting in time 

results. In HDFS, whenever the flow of the process is large at name node, the process 

can be directly assigned to their data node in a serial manner and load distribution 

become unbalance. In this research, I try to overcome this problem. In this research, the 

proposed algorithm manages the load balancing at name node and distribute that node 

only to those data node which has a minimum load. This algorithm is applied in a 

homogenous environment so, the result is comparable with the same configured load and 

hence get the accurate balanced load distribution system. 
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