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Abstract— aBig adata ausually aincludes adata asets awith asizes 

abeyond athe aability aof acommonly aused asoftware atools ato 

acapture, acreation, amanage, aand aprocess adata awithin aa 

atolerable aelapsed atime. aBig adata ahas athe anow agreat 

aattention ain athe ainformation aindustry aand ain asociety 

adue ato athe aexistence aof alarge aamounts aof adata aand athe 

acrucial aneed afor achanging asuch adata ainto auseful 

ainformation aand aknowledge. aGenerally adata ais amanaged 

aby athe adistributed afile asystem a(DFS) aand aHadoop aDFS 

acalled aHDFS. aBut awhen athe adata acontain asome atime-

series, athen ait ais amore aefficient ato aapply asome amore alevel 

aof adata aprocessing aat athe adata asource abefore astoring athe 

adata. aUsing aHadoop athe adata ais astored aas awell aas 

aprocess asimultaneously. aScheduling ain aHadoop arefers ato 

athe adistribution aof ajobs. aHadoop aallows athe auser ato 

aconfigure aa ajob, arequesting athe ajob, aexecution aof athe 

ajob, aand acontrol aover athe ajob aand aquery athe astate aof 

athe asystem. aMassive ajob ascheduling aproblem ais aan 

aimportant aresearch aarea ain abig adata aresearch aera. aThe 

aexperimental aresults ashowed athat athe anature ainspired 

aalgorithms acan aimprove aefficiency aof ajob ascheduling aon 

aHadoop aclusters aeffectively. a 

Index aTerms—: aBig adata; aHadoop ajob ascheduling; aMap 

areduce; aAnt-genetic aalgorithm; aOptimization 

I. INTRODUCTION A 

Today, athere ais aa alarge aamount aof adata agenerated ain aevery 

asector aof athe abusiness, ascience, aand aour apersonal alife. aThe 

aspeed aof agrowth aof adata aseems ato aout aspeed athe aadvanced 

acomputer astructure[1]. aThis achallenge ais aknown aas aBig aData. 

aStill apeople ahave adifferent adefinitions aof athe abig adata. aBig 

adata ais aa atechnology athat ais aused afor athe agathering aof athe 

alarge aand acomplex adata asets. aBig adata adefines athe aboth 

astructure aand anon-structured adata. aBig adata abecomes adifficult 

ato aprocess ausing atraditional adata aprocessing aapplication. aBig 

adata aarise awhen awe ahave aa aproblem awith athe asize aof adata. 

aAny ainstance aof abig adata amight abe aof aany asize alike 

apetabytes a(1024 aterabytes) aor aExabyte a(1024 apetabyte) aof 

adata aconsisting aof abillions aof arecord aof apeople. aToday abig 

adata a“size” ais aa amoving atarget aas aits aranging afrom adozen aof 

aterabytes ato apetabytes. aWhen athe aorganization adeals awith athe 

alarge adata asets, athe aorganizations afaces asome aproblems ato 

agenerate, aoperate aand acontrol abig adata. aBig adata ais abasically 

adifficulties ain acomputer ascience aas awell aas abusiness aanalytics 

abecause astandard atools aor atraditional atools aand aprocedures 

aare anot acompatible ato asearch aand aanalyze athe alarge asets aof 

adata. aData amining atechnique ahelps ato aextract athe adata afrom 

athe alarge adatabase afor aanalyze athe adata ato amake ait aclean afor 

athe afuture apurpose. aThe amethodology aof adata amining 

adescribes ahow ato ahandle athe alarge adata asets awhile aprocessing 

ait. aBig adata aalso ahave asome aissues alike athe adata aintegrity 
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awhen athe adata apreservation ais amore aimportant. aSecurity aof 

athe adata ais athe amain aissue awhen awe atalked aabout athe adata. 

aSo ahere awe agot aa asolution afor athis aby asplitting athe adata ainto 

aseveral aclusters. aBig adata ahelps ain abetter aunderstanding aof 

athe acustomer, arevenue aand ain amany aother afields alike 

ainsurance, ahealthcare, agovernmental aand amanufacturing. 

aThere ais aan aapproach adefined afor alearning athe aforming aof 

athe alarge adata asets afrom aa atraining adata a[2]. aJob ascheduling 

ais aa avery aimportant aarea arelated ato athe abig adata aresearch. aIn 

athis apaper aauthors adiscussed aabout athe asearching aof abest 

anode afor athe acurrent ajobs aand aimprove athe aefficiency aof athe 

ascheduling. aFor athis awe acan ause athe aFIFO a(first ain afirst aout) 

amethod aor afair ascheduling a(used aby athe agoogle). aClusters ain 

aHadoop amay acontain athousands aof aserver aand athousands aof 

aCPU. aSo ait ais aa abig achallenge ato aprocess athe alarge aamount 

aof ajobs aover athe alarge acluster. aTo aoptimize athe ajob 

ascheduling aa anature ainspired aalgorithm ais aapplied ato athe 

aMapReduce afunction ato aimprove athe amatching aspeed aof athe 

acurrent ajobs ato athe abest asuitable anode a[3]. aThe achallenges ain 

abig adata ainclude athe aanalysis, arepresent, amaintain, asearch, 

asharing, astorage aand ashifting aof athe adata. aThe achallenge aof 

athe avolume ais arelated ato athe asize aof athe adata athat ais afacing 

aby athe aevery aorganization aof aany afields alike ascience, 

acomputer aetc. aThe anext aaspect aor acharacteristic aof athe abig 

adata ais athe avelocity. aThis ais arelated ato athe aspeed aof 

aupcoming anew adata aand athe aupdating athe aexisting adata. aThe 

athird acharacteristic avariety ais arelated ato athe asource aof athe 

adata aor athe acategory aof athe adata a[4]. aThis amay abe ascientific 

adata, aweb adata aand atransactional adata. aThe amain 

acharacteristic aof athe abig adata ais aits acomplexity. aThe adata 

amanagement abecomes aa acomplex aprocess, awhen ait adeals 

awith athe alarge adata asets afrom amultiple adata asources. aThe ause 

aof abig adata abecomes aa avery aurgent away afor aleading 

aorganizations ato aoutperform atheir apeers. aBig adata ais anot aonly 

adirected ato athe asize aof athe adata. aIt ais aa amoment ato afind aa 

anew aperception ain anew aand aappearing atypes aof adata aand 

aquantity ato amake ayour abusiness amore aactive. aBig adata aneed 

amany atechnologies ato awell-organized aprocess alarge adata asets 

awithin aenough atime. aThese atechniques amay abe adata afusion 

aand aintegration, agenetic aalgorithm, amachine alearning, anatural 

alanguage aprocessing, aand avisualization, awhich afurther ahave 

adifferent amethods ato amanage athe abig adata [5]. The abig adata 

astorage arelated ato athe arepository aand amanagement aof alarge-

scale adatasets awhile aattaining areliability aand aavailability aof 

athe adata aaccessing. aVarious astorage asystem aarise ato ameet athe 

ademands aof amassive adata. aWe ahave atwo astorage 

atechnologies athat aare aDirect aAttached aStorage a(DAS) aand 

aNetwork aAttached aStorage a(NAS). aActually, awe amay ahave 

abig adata abut ashould abe aactionable. aBig adata ais aa atechnique 

athat ais aused ato amaintain acontext athat ais amissing ain athe 

astructured adatabase. a 

Nature aInspired aAlgorithms a a a 

Nature ahas abeen aalways aa asource aof ainspiration afor amany 

aresearches. aNature ainspired aproblem asolving atechniques aare 

awidely aused ato asolve acomplex aproblems. aThese atechniques 

aare amainly aused adue ato atheir adecentralized aand aself-

organized abehavior. aSuch abehavior ais aobserved ain asocial 

asystems asuch aas aEvolutionary aalgorithm, aparticle aswarm 

aoptimization a(PSO), aant acolony aoptimization aetc. aNature-

inspired atechniques aare abeing aused afor adata aclustering ain abig 

adata, ahybridization awith atraditional aclustering atechniques 

aand atheir aeffectiveness aand aefficiency a[6].  

 

Ant aColony aAlgorithm a a 

Ant acolony aalgorithm awas aproposed aby aMarco aDorigo aet aal. 

ain a1996. aFirst aversion aof athe aalgorithm awas aAnt asystem athat 

awas awidely aused ain athe atravelling asalesman aproblem. aACO 

aalgorithm ais ainspired aby athe abehavior aof areal aant awhich ais 

aable ato afind aout athe ashortest apath abetween aits anest aand athe 

afood asource. aAnts aof athe acolony ahave athe adifferent 

aproperties: a 

i. An aant asearches afor athe aminimum acost asolution. a 

ii. An aant ak ahas aa amemory aof a2k. 

iii. An aant astarts afrom athe astart alevel aand amove ato athe 

afeasible aneighbor astate. a 

iv. When aant acolony amove afrom aone anode ato aanother 

athen aan aant acan aalso aupdate aits apheromone. a 

v. Once aan aant acolony afinds atheir atarget athen athey acan 

ago aback aby athe asame apath aand aalso aupdate athe 

apheromone. a a 

II. BIG DATA APPLICATIONS A 

Big adata ain ahealthcare: aThe apractices aand apolicies aof 

ahealthcare aare adifferent aeverywhere athroughout athe aworld. 

aThere ais athe amain apurpose arelated ato athe ahealthcare asystem. 

aThe avery afirst agoal ais ato aenhance athe apatient aexperience 

a(experience acontains aquality aand asatisfaction). aAnother agoal 

ais ato aimprove aworldwide apopulation ahealth aand ato amake athe 

ahealthcare acost ato aits alow avalue aand athe alast aone ais aa 

atraditional amethod ato amanage ahealthcare aas awell aas acreate 

amodern atechnology ato aanalyze alarge aamount aof ainformation 

aabout athe apatients. aSince, ait awill atake along atime afor aevery 

amedical astaff ato acollect athe alarge aamounts aof adata aor 
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ainformation ain ahealthcare. aHigh-performance aanalysis aof 

adata aby anew atechnologies amakes alarge adatasets aeasier ato 

aprocess aor achange athe alarge aquantity aof adata ainto 

aappropriate aone athat ais aused ato aprovide abetter acare a[7]. 

 aBig adata ain anetwork asecurity: aWhen awe atalk aabout athe 

anetwork asecurity aof aany aorganization athen ait arequires athe 

awhole adatabase ato ause athe asecurity amechanism aover ait. 

aNowadays aBig adata ais aemerging aas athe aempowerment aof 

athe alandscape aof avarious atechnologies aof athe anetwork 

asecurity. a aBig adata amay abe aused ain anetwork amonitoring, 

aforensics aand aSIEM. aBig adata acan aalso abe aused ato aconstruct 

aa aworld awhere awe acan amaintain athe acontrol aover athe 

aconfession aof aour acustomized ainformation ais abeing 

achallenged astatically. aVarious amobiles aand acredit acard 

aorganization ahave aconducted alarge-scale afraud adetection afor 

adecades aand aanalysis aand aprocessing athe alarge ascale adata 

a[8].aBig adata ain amarket aand abusiness: a aBig aData ais athe 

alargest aAce-card a(game-changer) aopportunity ain athe 

abusiness aof amarketing aand asales, a20 ayears aago athe aInternet 

awork aas amain astream, abecause aof athe aunequalled aarray aof 

aperception ainto acustomer aneeds aand abehavior amakes ait 

afeasible. aBut amany adecision-maker awho aagree athat athis ais 

atrue, athey aare anot asure athat ahow ato amake athe amost aof ait aand 

alater athey aalso afind athemselves afaced awith ahuge aand 

ainordinate aamounts aof adata aand ait aleads ato aquickly achanging 

ain abehavior aof athe acustomer’s a, aAnd ait aalso aincrease athe 

acomplexity aand athe acompetitive apressure aof athe 

aorganization. If awe ause areal-world aexamples alike aadditional 

aresources awhich aare adownloadable, anon-technical alanguage 

aand aa agood aquality aof ahumor awill ahelp ayou ato asearch athe 

atreatments aoffered aby adata adriven amarketing. aBig adata 

adisclose athe abehavior aof athe acustomer’s aand aprovide aa away 

ato aevaluate athe afeedback aand aexperience aof athe acustomer. 

aThese aperceptions acan ahelp ato amake asure athe asuccess aof 

ayour abusiness a[9]. a 

 aBig adata ain aeducation aand asports: a aWe acan ause athe abig adata 

atechnologies ain athe aeducation aas awell aas ain asports; aif awe ause 

athe abig adata aanalytics ain athe abig adata athen awe acan ahave athe 

aextraordinary aresults. aOnline adata aof athe astudent’s abehavior 

acan adeliver aa agood aperception ato athe aeducators, alike aif aany 

aof athe astudents aneed asome asupplementary aattention, athe atopic 

acovered ain athe aclass ais anot aclear, aor aif athe acourse ahas ato abe 

amodified. aThen aStudents aare acommanded ato aanswer aguide 

aquestions, aso abefore athe aclass athey acan ago athrough athe aset aof 

aonline acontent arelated ato athe atopic ato abe acovered ain athe 

aclass. aHence aby acounting athe anumber aof astudents athose ahave 

acompleted atheir aonline amodule, aand athe atime ataken aby athe 

astudents ato asolving athose amodule aand athe aaccuracy aof athe 

astudents awhile asolving athe aproblem aof athe amodule, aa alecturer 

acan ahave athe abetter ainformation aabout ahis astudent’s 

aperformance aand acan aimprove athe alesson aplan aaccordingly 

a[10]. a 

Now awhen awe acome ato athe aoptimization aof abig adata, aas awe 

aall aknow athe aoptimization ais aa aprocess ato amake aanything 

afully aeffective, aefficient aand afully aperfect. aSo, abig adata 

aoptimization astates athat awe aare agoing ato adeals awith athe 

avolume, avelocity aand avariety aof abig adata. aThese aare athe 

amain acharacteristics aof athe abig adata awhich awe ahave ato 

aoptimize aand amake aour adata amore aefficient aand agood. aThe 

asize aof adata amakes ait amore aubiquitous, ato adeal awith athis 

aproblem awe aneed athe aoptimization aof abig adata. aAs awe aall 

aknow abig adata ais anot aonly aabout athe adata asize, athere aare 

asome adifferent afactors alike aheterogeneity aof adata asource, 

alevels aof anoise awhich aincrease athe acomplexity aof athe abig 

adata aproblem. aGenerally adata ais amanaged aby athe adistributed 

afile asystem a(DFS) aand aHadoop aDFS acalled aHDFS. aBut 

awhen athe adata acontains asome atime aseries, athen ait ais amore 

aefficient ato aapply asome amore alevel aof adata aprocessing aat 

athe adata asource abefore astoring athe adata. aUsing aHadoop athe 

adata aare astored aas awell aas athe aprocess asimultaneously. 

aScheduling ain aHadoop arefers ato athe adistribution aof ajobs. 

aHadoop aallows athe auser ato aconfigure aa ajob, arequesting athe 

ajob, aexecution aof athe ajob aand acontrol aover athe ajob aand 

aquery athe astate aof athe asystem. aEvery ajobs ahave aindependent 

atasks aand atime aslot afor athe aexecution. aHadoop afile asystem 

ais aa atype aof amaster-slave aarchitecture awhere aname anode 

aacts aas athe amaster aand adata anode aact aas athe aslaves. aJob 

atracker areceive athe arequests afrom athe ajob aclient aand athen 

asend ato athe atask atracker. aTask atracker ashuffle athe ajobs aby 

apartitioning athem ato areduce ato athe abest apair. a 

 

III. SCOPE OF STUDY 

As athe abig adata aprocessing ais aa achallenging atask afor aevery 

aorganization aand acompanies. aAs aper athe asurvey, athere ais aa 

aneed ato adevelop aa amethod awhich amakes abig adata afully 

aperfect aand aefficient. aSo ait ais aneeded ato aoptimize athe abig 

adata aand adata aclusters ato amake athe adata aprocessing aeasy aand 

amake athe adata asecure aand ait awill areduce athe acost aof 

amaintenance aof adata aand athe acost aof athe anetwork aover athe 

adatabases. aHadoop ais aa adistribution afile asystem aand adata 

aprocessing aused ato ahandle athe alarge avolume aof adata ain aany 
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astructure. aHadoop ahas atwo acomponents aHDFS a(Hadoop 

adistributed afile asystem) aand aMapReduce. aHDFS asupports athe 

adata ain astructured arelational aform aor ain aany aunstructured 

aform. aWhile aMapReduce ais aused ato aprocess athe aparallel adata 

aprocessing ain adistributed aservers. aUsing ahybrid aAnt-Genetic 

aalgorithm aOptimization ain athe ajob ascheduling aof athe aHadoop 

amakes ait amore aefficient aand adecrease athe aoverhead aof athe 

adata anodes. a 

IV. RESEARCH METHODOLOGY 

 

aFor athe arobustness ain athe aHadoop ajob ascheduling ain acase athe 

amaster anode acrash athen asnapshot awill abe ataken aevery a30 

aminutes. aSo aif athe amaster anode acrashes athen athe arecent adata 

anode aor atask atracker awill abe aselected aas athe amaster anode aand 

athe arollback ais amade ausing aprevious asnapshot [11]. Following 

aare akey aterms athat awe ahave aused ain aproposed awork: a 

• JOB_CLIENT- aUser aor aJob aProvider. a 

• JOB_TRACKER- aName anode aact aas aa amaster anode 

ain athe aMapReduce aframework. aAlso aresponsible 

afor amaintenance aof athe astatus a(idle aor abusy) aof aall 

athe atask atracker. a a 

• TASK_TRACKER- aData anode aact aas aa aslave anode 

ain athe aMapReduce aframework. a 

• JOB_QUEUE- aSequences aof aincoming ajob arequests 

asent aby aJOB_CLIENT a(User). a 

• INFORM_STATE a() a- aA afunction aused ain 

atast_tracker ato acheck awhether athe alocal aserver 

aresources aare aidle aor anot aand ainform aback ato athe 

ajob_tracker. a 

• JOB aBURST_TIME- aAverage aexecution atime afor 

adifferent atypes aof ajobs ain afair ascheduling 

acalculated aby atime aanalysis. a 

 

V. A EXPECTED OUTCOMES 

Hadoop ais aa aframework afor astoring adata aand arunning 

aapplications aon aclusters aof acommodity ahardware. aWhile 

astoring athe adata ainto athe alarge adata asets aover athe adistributed 

aclusters. aThere ais aneed ato amaintain athe acomplexity a(time 

aand aspace aefficiency) ain athe ajob ascheduling ain aHadoop. aIn 

athis aresearch awork awe awill aexplore aall athe afactors arelated ato 

athe aworking aof ajob ascheduling ain aHadoop ato ahandle athe abig 

adata. aAnd awill aalso atry ato aenhance athe aperformance aof athe 

aHadoop ajobs ascheduling aby ausing anature ainspired 

aalgorithm. a 

VI. SUMMARY AND CONCLUSION  

Big data now has great attention in many field related to the 

social media, Business perspectives, Industrial organization 

etc. So it is the main issue to make our data and data 

processing fully perfect so that it is easy to store and process 

the large data sets simultaneously. To solve this problem 
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Hadoop engine is used for handling the large data sets. 

Hadoop consists of lots of jobs like production jobs, Ad-hoc 

jobs and large extension jobs. So by optimizing the jobs 

scheduling in Hadoop it will be easy to dealing with the data 

processing over the distributed clusters.   
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