
 

Advances and Applications in Mathematical Sciences 
Volume 18, Issue 8, June 2019, Pages 651-664 
© 2019 Mili Publications 

 

2010 Mathematics Subject Classification: 62-07. 

Keywords: Big data, clustering, data locality, job scheduling, Data centre. 

Received February 26, 2019; March 25, 2019 

AN EFFICIENT DATA LOCALITY SYSTEM FOR BIG 

DATA PROCESSING OVER DISTRIBUTED DATA 

CENTRE BY USING SCHEDULING TECHNIQUE 

NAVNEET KAUR, S. C. GUPTA and DEEPAK KUMAR 

Panipat Institute of Engineering and Technology 

Panipat, Haryana, India 

Email: hanjranavneet@gmail.com  

Abstract 

Data has increased in various fields on a large scale. Under the skyrocketing increase in 

large scale, the term big data defines huge data sets. Big Data is huge capacity, massive 

diversity and high pace data that requires new handling techniques to enable improved 

decisiveness, knowledge disclosure and procedure improvement. Big Data requires novel 

architecture. Since last few years, the analyzing process of big data among geo-distributed data 

centers is gaining its importance day by day, as it offers some benefits by storing and analyzing 

Big Data among geo-distributed data centers which are enhancing parallelism by enlarging data 

locality and enhancing fault tolerance by using big data analytics. But it still faces some 

difficulties like data locality among a number of geo-distributed servers managed through 

distributed MapReduce by decreasing the cost of computation, Geo-Distributed Data Centre for 

Big Data handling having the main Task to place jobs according to input data over servers. The 

main purpose for assigning jobs on servers is to avoid remote data but this scenario could not 

get the desired result. We proposed an efficient big data processing distributed data center for 

accurate data locality system by using a scheduling technique. 

I. Introduction 

The colossal requests on huge information preparing forces an 

overwhelming burden on calculation, stockpiling, and correspondence in 

server farms, which henceforth brings about impressive operational 

consumption to server farm providers. In this way, cost minimization has 

turned into a new issue for the up and coming huge information period. Not 

quite the same as ordinary cloud administrations, one of the fundamental 
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highlights of huge information administrations is the tight coupling among 

information and calculation as calculation undertakings can be led just when 

the comparing information are available [3]. 

Enormous Information Processing in Geo-Distributed Data Centers 

territory by setting occupations on the servers where the info information live 

to maintain a strategic distance from remote information. Although the above 

arrangements have acquired some positive outcomes, they are a long way 

from accomplishing the cost effective huge information handling on account 

of the accompanying shortcomings. To begin with, information region may 

result in a misuse of assets. For instance, most calculation resource Cost 

Minimization for Big Data Processing in Geo-Distributed Data Centers of a 

server with less prominent information may remain inert. The low asset 

utility further makes more servers be initiated and subsequently higher 

working expense. Second, the connections in systems change on the 

transmission rates and expenses as indicated by their exceptional the 

separations and physical optical fibre offices between server farms. Be that as 

it may, the current directing methodology among server farms neglects to 

abuse the connection decent variety of server farm systems. Because of the 

capability and calculation value decrease for giant processing in Geo 

Distributed Information Centers limit limitations, not all errands are often 

set onto an analogous server. It is unavoidable that particular data must be 

Cost minimized for Big Data Processing in Geo-Distributed Data Centres 

downloaded from a remote server. For this situation, steering methodology 

relates to the transmission cost [3]. 

Since last few years, the analyzing process of big data among geo-

distributed data centers is gaining its importance day by day, as it offers 

some benefits by storing and analyzing Big Data among geo-distributed data 

centers which is enhancing parallelism by enlarging data locality and 

enhancing fault tolerance by using big data analytics [7]. But it still faces 

some difficulties like data locality among number of geo-distributed servers 

managed through distributed MapReduce by decreasing the cost of 

computation, Geo-Distributed Data Center for Big Data processing having 

main Task to place jobs according to input data over servers. Main purpose 

for assigning jobs on servers is avoid remote data but this scenario could not 

get desired result like 
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Accurate data locality 

Non appropriate information region may result in a misuse of resources. 

The low asset utility further makes more servers be enacted and 

subsequently higher working expense. Furthermore, the connections in 

systems shift on the transmission rates and expenses as indicated by their 

exceptional the separations and physical optical fibre offices between server 

farms. 

Minimize computation cost  

In light of the limit and estimation Cost Minimization for Big Data 

Processing in Geo-Distributed Data Centers limit goals, not all endeavors can 

be put onto a comparable server, on which their relating data live. It is 

unavoidable that particular data must be Cost minimized for Big Data 

Processing in Geo-Distributed Data Centers downloaded from a remote 

server. For this circumstance, coordinating method matters on the 

transmission cost [2]. 

Resize data center over network 

Due to unstructured data center it is difficult to distribute and use data 

over cloud. Moreover data is also heterogenous. 

To avoid above problems, we introduced efficient big data processing 

enabled distributed data center for accurate data locality system by using 

scheduling technique. We need to minimize computation cost so that less 

complex data can be easily structured over the data centers.  

II. Related Work 

Qiufen Xia, Weifa Liang and Zichuan Xu [1], With an ever increasing 

number of ventures and associations re-appropriating their IT 

administrations to disseminated mists for cost funds, chronicled and 

operational information created by these administrations develops 

exponentially, which for the most part is put away in the server farms 

situated at various geographic area in the dispersed cloud. Such information 

alluded to as large information presently turns into an important resource for 

some organizations or associations, as it very well may be utilized to 

distinguish business points of interest by helping them settle on their vital 
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choices. Huge information examination along these lines is developed as a 

fundamental research theme in disseminated distributed computing. The 

difficulties related with the inquiry assessment for enormous information 

examination are that: (i) its cloud asset requests are regularly past the 

provisions by any single server farm and grow to numerous server farms; and 

(ii) the source information of the question is situated at various server farms. 

This makes overwhelming information traffic among the server farms in the 

dispersed cloud, along these lines bringing about high correspondence costs. 

A basic inquiry for question assessment of huge information investigation 

consequently is the manner by which to concede however many such inquiries 

as could be allowed while keeping the collective correspondence cost limited. 

In this paper, we research this inquiry by defining an online question 

assessment issue for enormous information examination in dispersed mists, 

with a goal to augment the question acknowledgment proportion while 

limiting the aggregate correspondence cost of question assessment, for which 

we initially propose a novel measurement model to display distinctive asset 

usages of server farms, by joining asset remaining tasks at hand and asset 

requests of each inquiry. We at that point devise an effective online 

calculation. We finally lead expansive examinations by propagations to 

survey the execution of the proposed figuring. Preliminary outcomes show 

that the proposed estimation is promising and beats diverse heuristics. 

Lin Gu;  Deze Zeng;  Peng Li;  Song Guo [2], The hazardous 

development of requests on huge information handling forces a substantial 

weight on calculation, stockpiling, and correspondence in server farms, which 

subsequently brings about impressive operational consumption to server farm 

suppliers. In this manner, cost minimization has turned into a developing 

issue for the up and coming enormous information time. Unique in relation to 

traditional cloud administrations, one of the primary highlights of huge 

information administrations is the tight coupling among information and 

calculation as calculation errands can be led just when the comparing 

information are accessible. Therefore, three components, i.e., errand task, 

information position, and information development, profoundly impact the 

operational consumption of server farms. In this paper, we are roused to 

contemplate the cost minimization issue by methods for a joint streamlining 

of these three parts for tremendous data benefits in geo-coursed server 
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ranches. To delineate the task satisfaction time with the prospect of the two 

data transmission and count, we propose a 2-D Markov chain and deduce the 

ordinary endeavor completing time in shut structure. In addition, we 

demonstrate the issue as a mixed number nonlinear programming and 

propose a successful response for linearize it. The high efficiency of our 

suggestion is endorsed by expansive re-authorization based examinations. 

A. Dhinesh Kumar, M. Sakthivel [3], The tremendous requests on 

enormous information preparing forces an overwhelming burden on 

calculation, stockpiling, and correspondence in server farms, which 

henceforth brings about significant operational use to server farm suppliers. 

Subsequently, cost minimization has turned into a rising issue for the up and 

coming huge information time. Not the same as regular cloud 

administrations, one of the fundamental highlights of enormous information 

administrations is the tight coupling among information and calculation as 

calculation assignments can be directed just when the comparing information 

are accessible. Subsequently, three variables, i.e., errand task, information 

situation, and information development, profoundly impact the operational 

consumption of server farms. In this paper, we are roused to ponder the cost 

minimization issue and advancement of these variables for huge information 

benefits in geo-conveyed server farms. To portray the undertaking 

consummation time with the thought of the two information transmission 

and calculation. 

Shlomi Dolev, Patricia Florissi [4], Hadoop and Spark are broadly 

utilized circulated preparing structures for huge scale information handling 

in an effective and blame tolerant way on private or open mists. These 

enormous information preparing frameworks are widely utilized by numerous 

businesses, e.g., Google, Facebook, and Amazon, for taking care of an 

extensive class of issues, e.g., look, bunching, log investigation, changed sorts 

of join activities, lattice duplication, design coordinating, and interpersonal 

organization examination. In any case, all these mainstream frameworks 

have a noteworthy disadvantage as far as privately disseminated 

calculations, which counteract them in actualizing topographically dispersed 

information preparing. The expanding measure of geologically conveyed 

monstrous information is pushing enterprises and the scholarly community to 

reconsider the current huge information handling frameworks. The epic 
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structures, which will be past best in class models and advancements 

engaged with the present framework, are required to process geologically 

disseminated information at their areas without moving whole crude datasets 

to a solitary area. In this paper, we examine and talk about difficulties and 

necessities in planning geologically dispersed information handling systems 

and conventions. We order and study bunch handling (MapReduce-based 

frameworks), stream preparing (Spark-based frameworks), and SQL-style 

preparing geo-appropriated systems, models, and calculations with their 

overhead issues.  

Ahmed H. Abase, Mohamed H. Khafagy [5], Distributed computing 

(CC) is a model for enabling on-request access to a shared pool of configurable 

figuring resources. Testing and assessing the execution of the cloud condition 

for designating, provisioning, planning, and information portion strategy 

have extraordinary thoughtfulness regarding be accomplished. Subsequently, 

utilizing cloud test system would spare time and cash, and give an adaptable 

situation to assess new research work. Tragically, the present test systems 

(e.g., CloudSim, Network CloudSim, GreenCloud, and so forth..) manage the 

information concerning size just with no thought about the information 

portion approach and region. Then again, the Network CloudSim test system 

is viewed as a standout amongst the most widely recognized utilized test 

systems since it incorporates distinctive modules which bolster required 

capacities to a reenacted cloud condition, and it could be reached out to 

incorporate new additional modules. As indicated by work in this paper, the 

Network CloudSim test system has been stretched out and altered to help 

information area. The altered test system is called Locality Sim. The 

precision of the proposed Locality Sim test system has been demonstrated by 

building a scientific model. Additionally, the proposed test system has been 

utilized to test the execution of the three-tire server farm as a contextual 

investigation with considering the information area highlight. 

Sarannia, N. Padmapriya [6], Enormous Data contains vast volume, 

unpredictable and developing informational collections with numerous, 

independent sources. Huge information handling is the unstable development 

of requests on calculation, stockpiling, and correspondence in server farms, 

which thus causes extensive operational consumption to server farm 

suppliers. Consequently, to limit the expense is one of the issues for the 
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forthcoming huge information time. Utilizing these three components, i.e., 

errand task, information position and information steering, profoundly 

affected by the operational use of geo conveyed server farms. In this paper, 

we are headed to mull over the cost minimization issue by methods for a joint 

upgrade of these three segments for tremendous data dealing with in geo-

coursed server ranches. Proposed using n-dimensional markov chain and 

procure ordinary task summit time. 

Rakesh Tripathi, S. Vignesh, Venkatesh Tamarapalli and Deep 

Medhi [7], Numerous basic online business and financial administrations are 

conveyed on geo-appropriated server farms for adaptability and accessibility. 

Ongoing business sector studies demonstrate that disappointment of a server 

farm is inescapable bringing about an immense financial misfortune. 

Adaptation to non-critical failure in circulated server farms is ordinarily 

taken care of by provisioning save ability to cover disappointment at a site. 

We fight that the working cost and data replication cost (for data availability) 

must be considered in additional point of confinement provisioning close by 

constraining the amount of servers. Since the working cost and client ask for 

contrast transversely over presence, we propose cost-careful limit 

provisioning to restrain the total cost of ownership (TCO) for accuse tolerant 

server ranches. We characterize the issue of additional breaking point 

provisioning in accuse tolerant spread server ranches using mixed number 

direct programming (MILP), with an objective of restricting the TCO. The 

model records for heterogeneous customer request, information replication 

techniques (single and different site), variety in power cost and carbon duty, 

and postpone limitations while figuring the extra limit. Settling the MILP 

utilizing genuine information, we watched a sparing in the TCO to the tune of 

35% appeared differently in relation to a model that constrains the hard and 

fast number of servers and 43% diverged from the model that confines the 

typical response time. We demonstrate that our model is beneficial when the 

cost of intensity, carbon appraisal, and information transmission move 

significantly over the territories, which is by all accounts the issue for the 

greater part of the administrators. 

Dan Wang, Jiangchuan Liu [8], The present helping quick information 

age from huge sources is calling for efficient enormous information preparing, 

which forces remarkable requests on the registering and systems 
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administration frameworks. Best in class instruments, most remarkably 

MapReduce, are commonly performed on committed server groups to 

investigate information parallelism. For grass root clients or non-processing 

experts, the expense for sending and keeping up an extensive scale devoted 

server bunches can be restrictively high, also the specialized abilities 

included. Then again, open mists enable general clients to lease virtual 

machines (VMs) and run their applications in a compensation as-you-run way 

with ultra-high versatility but then limited forthright expenses. This new 

figuring worldview has increased colossal achievement as of late, turning into 

an exceedingly alluring option in contrast to committed server bunches. This 

article talks about the basic difficulties and openings when huge information 

meet the general population cloud. We distinguish the key contrasts between 

running enormous information preparing in an open cloud and in committed 

server bunches. We at that point present two critical issues for efficient 

enormous information preparing in people in general cloud, asset 

provisioning, i.e., how to lease VMs and, VM-Map Reduce work/undertaking 

planning, i.e., how to pursue Map Reduce the VMs are built. Every one of 

these two inquiries have a lot of issues to unravel. We present arrangement 

approaches for specific issues, and offer enhanced plan rules for other people. 

At last, we talk about our execution encounters. 

III. Proposed Methodology 

We proposed an efficient big data processing distributed data center for 

accurate data locality system by using scheduling technique. For this purpose 

we will use a scheduling technique STORK. For Minimize computation cost 

we will use Map Reduce technique. Mapper minimizes the input for reducer 

by short and shuffle .Reducer minimizes the iteration of data and minimizes 

computation cost. Less complex data can easily structured over data centers. 

Job Scheduling STORK  

Data Placement Job Types  

Transfer: This activity kind is for transferring a whole or partial document 

from one area to other. This can epitomize a get or place task or a third party 

transfer. 
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Allocate: This activity kind is utilized for allocating space at the destination 

site, allotting system transfer speed, or setting up a light-way on the course 

from source to destination. Essentially, it manages all important asset 

distributions pre-required for the situation of the data. 

Release: This job kind is utilized for relaesing the relating asset that was 

apportioned previously. 

Remove: This activity is utilized for physically expelling a document from a 

remote or local storage server, tape or disk. 

Locate: Given a legitimate record name, this activity consults a Meta 

information index administration which returnsthe physical area of the 

document.  

Register: This kind of job is utilized to enlist the record name to a Meta 

information index administration.  

Unregister: This activity unregisters a record from a Meta information index 

administration.  

The reason that we tend to reason the data position occupations into sorts is 

that all of those sorts will have entirely unexpected needs and diverse 

improvement mechanisms. 

Working of Stork 

Stork uses the job description language to represent the data placement jobs. 

The language provides a very flexible and extensible data model that can be 

used to represent arbitrary services and constraints. 

Working of data placement (dap) requests: 

1. [ 

“dap_type” : ‘‘allocate’’, 

“host” : ‘‘db.edu.in”, 

“size” : ‘‘600MB’’’, 

“duration” : ‘‘40 minutes’’, 

“allocation_id” : 177 

] 
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2. [ 

“dap_type”:= ‘‘transfer’’, 

“src_path”:‘‘http://db.edu.in/home/centos/1.dat’’, 

“server_path”:‘‘nest://db.edu.in/1.dat’’ 

] 

3. [ 

“dap_type” : ‘‘release’’, 

“host “: ‘‘db.edu.in’’, 

“allocation_id” : 177 

] 

Here the first request assignssix hundred MB of diskmemory for fourty 

minutes on a server with allocation id 177. 

The second request transfers a file from one server of db.edu.in  to the 

allotted area on the other server. 

The third request de-allocates the previously allocated space with allocation 

id 177. 

Clients will abrogate them by determining work level approaches in verbal 

portrayal. 

The model beneath tells the best way to abrogate global policies at the chosen 

job level. 

[ 

“dap_type” : ‘‘transfer’’, 

“max_retry” : 5, 

“restart_in” : ‘‘3 hours’’ 

] 

In this example, the client specifies that in case of failure,, the job should 

be retried up to 5 times, and if the operation does not get completed in 3 

hours, it should be killed and restarted. 
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IV. Results and Analysis 

In this experiment we have two modules one for file search and another is 

file transfer. In file search, searched on the basis of maximum occurrence of 

keyword over server. After getting response from all servers then a dummy 

file created by nearest server. In file transfer first we check file size according 

to free memory of server and if it’s free then transfer over the free server. 

1. File Transfer Process: 

Step1: Select a file on local file system and calculate its size. 

Step2: Select server from dropdown and get free memory of each server. In 

dropdown we have three different server over the network. To get free 

memory of each server we use Java JSch,sftp and exec  connections. 

Step3: If fileSize < freeMem, create a dummy file of same name on server to 

block space for actual file transfer. 

Step4:  Create a DAP request using STORK as follows. 

DAP request: 

{ 

"dap_type":"transfer", 

"src_path":"local file system path", 

"server_path":"remote server path" 

} 

Step5: Replace dummy file with actual file using sftp connection via java 

JSch. 

Step6 : Output graph 

2. File Search 

This will perform a search operation for a word on files on multiple servers. 

Then, it will count total occurrences of the word in each file using 

MapReduce. 

Step1: Enter a word into textbox. 
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Step2: Search on all nodes of your cloud environment (like we have 3 nodes 

here). Multithreading is used here to create simultaneous connection with all 

nodes and read files for searching the word. Transfer matched files to 

destination server mentioned in previous step. Again multiple transfer dap 

requests will be formed here. 

Step3: Specify the max memory needed and select server accordingly. 

Step4: Allocate space on desired server. 

DAP request: 

{ 

"dap_type":"allocate", 

"host":"destination server", 

"batchSourcePaths":"list of files on various servers with names and sizes"  

} 

Step4: Block memory space on that server.  

Step5: Transfer the files 

Step6: Count total occurrences of word on all files transferred to destination 

server using MapReduce. This way we have dedicated server for performing 

search operation. 

Step6: Release resources 

Step7: DAP request: 

{ 

"dap_type":"release"; 

"dest_host":"destination server" 

} 

Step8: Return result 
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Figure Execution cost according to different server over distributed environment. 

 

Figure Performance Analysis between Existing and Proposed System. 

V. Conclusion 

In this paper we worked on big data processing distributed data center 

for accurate data locality system by using scheduling technique. For this 

purpose we used a scheduling technique STORK. For Minimize computation 

cost we used Map Reduce technique. Mapper minimizes the input for reducer 

by short and shuffle .Reducer minimizes the iteration of data and minimizes 

computation cost. Less complex data can easily structured over data centers. 

So, in future we can use different clustering technique along with map reduce 
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output. It will reduce computation of data as well as optimize extraction of 

data over data center. Map reduces reducing computation overhead and 

clustering can locate same type of data cluster over data center it will make 

data locality easy and reduce extraction load over network. 
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