
ENGLISH SECTION

Big Data and Analytics are hottopics in both the popular andbusiness press. Today, manyorganizations are collecting, storing, andanalyzing massive amounts of data. Thisdata is commonly referred to as “BigData” because of its volume, the velocitywith which it arrives, and the variety offorms it takes. Big Data is creating a newgeneration of decision support datamanagement. Businesses arerecognizing the potential value of thisdata and are putting the technologies,people, and processes in place tocapitalize on the opportunities. A key toderiving value from Big Data is the useof Analytics. Collecting and storing BigData creates little value; it is only datainfrastructure at this point. Itmust be analyzed and the resultsused by decision makers andorganizational processes inorder to generate value.Big Data and Analytics areintertwined, but Analytics is notnew. Many analytic techniques,such as regression analysis,simulation, and machinelearning, have been available formany years. Even the value inanalyzing unstructured datasuch as e-mail and documents has beenwell understood. What is new is thecoming together of advances incomputer technology and software, newsources of data (e.g., social media), andbusiness opportunity. This confluencehas created the current interest andopportunities in Big Data Analytics. It iseven spawning a new area of practiceand study called “data science” thatencompasses the techniques, tools,technologies, and processes for makingsense out of Big Data.Big Data is creating new jobs andchanging existing ones. A 2011 studyby the McKinsey Global Institutepredicts that by 2018 the U.S. alonewill face a shortage of 140,000 to190,000 people with deep analyticalskills as well as 1.5 million managersand analysts to analyze Big Data andmake decisions. Because companiesare seeking people with Big Dataskills, many universities are offeringnew courses, certificates, and degreeprograms to provide students with

the needed skills. Vendors such asIBM are helping educate faculty andstudents through their universitysupport programs.At a high level, the requirementsfor organizational success with BigData Analytics are the same as thosefor business intelligence (BI) ingeneral. At a deeper level, however,there are many nuances that areimportant and need to be consideredby organizations that are getting intoBig Data Analytics. For example,organizational culture, dataarchitecture, analytical tools, andpersonnel issues must be considered.Of particular interest to informationtechnology (IT) professionals are the

new technologies, platforms, andapproaches that are being used tostore and analyze Big Data. Governments and companies areable to integrate personal data fromnumerous sources and learn much ofwhat you do, where you go, who yourfriends are, and what your preferencesare. Although this leads to better service(and profits for companies), it alsoraises privacy concerns. There are fewlegal restrictions on what Big Datacompanies such as Facebook and Googlecan do with the data they collect.
Examples of Big Data AnalyticsLet us consider several examplesof companies that are using Big DataAnalytics. The examples illustrate theuse of different sources of Big Dataand the different kinds of Analyticsthat can be performed.
Drilling for Oil at ChevronEach drilling miss in the Gulf ofMexico costs Chevron upwards of$100 million. To improve its chances

of finding oil, Chevron analyzes 50terabytes of seismic data. Even withthis, the odds of finding oil have beenaround 1 in 5. In the summer of 2010,because of BP’s Gulf oil spill, thefederal government suspended alldeep water drilling permits. Thegeologists at Chevron took this timeto seize the opportunity offered byadvances in computing power andstorage capacity to refine theiralready advanced computer models.With these enhancements, Chevronhas improved the odds of drilling asuccessful well to nearly 1 in 3,resulting in tremendous cost savings.
Targeting Customers at TargetTarget received considerablenegative attention inpublications such as the NewYork Times and Forbes formining data to identify womenwho are pregnant. Thenegative press began when afather complained to a Targetstore manager in Minneapolisthat his daughter had receivedpregnancy-related coupons. Hefelt that the coupons wereinappropriate and promotedteen pregnancy. Little did he knowthat his daughter was pregnant. Helater apologized to the store managerand said that there had obviouslybeen some activities going on in hishousehold of which he was unaware.How did Target identify pregnantwomen? To build its predictive models,Target focused on women who hadsigned up for the baby registry—anexcellent indicator that they werepregnant. They then compared thewomen’s purchasing behavior with thepurchasing behavior of all Targetcustomers. Twenty-five variables werefound useful for identifying thismarket segment—pregnant women—and when their babies were due. Thevariables included buying largequantities of unscented lotions;supplements such as calcium,magnesium, and zinc; scent-free soaps;extra large bags of cotton balls; handsanitizers; and washcloths. Using thesevariables, pregnancy predictive
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ENGLISH SECTIONmodels were built and used to scorethe likelihood that a woman waspregnant and when she was likely todeliver. For example, pregnant womentend to buy hand sanitizers andwashcloths as they get close to theirdelivery date. Target used thesepredictions to identify which womenshould receive specific coupons.The story continues, however,with another public-relationsnightmare. . Soon afterward, Targetreceived unfavorable press forpredicting engagements. Target wassending out invitations to join itsbridal registry before sons anddaughters told their parents theywere engaged. In response to thenegative press, Target no longersends out only pregnancy-relatedcoupons, but mixes in others, such as

for lawnmowers. Target is also muchmore guarded in what information itshares about its data miningactivities. While Target’s data miningis legal, it strikes many people ascreepy, if not inappropriate.
The Benefits of Big Data
AnalyticsAs has been discussed, collectingand storing Big Data does not createbusiness value. Value is created onlywhen the data is analyzed and actedon. As the Starbucks, Chevron, andU.S. Xpress examples show, thebenefits from Big Data Analytics canbe varied, substantial, and the basisfor competitive advantage. Research shows the benefits ofusing data and Analytics in decision

making. One study of 179 largepublicly traded firms found thatcompanies that have adopted data-driven decision making have outputand productivity that is 5% to 6%higher than that of other firms. Therelationship extends to otherperformance measures such as assetutilization, return on equity, andmarket value. In 2010, the MIT SloanManagement Review, in collaborationwith the IBM Institute for BusinessValue, surveyed a global sample ofnearly 3,000 executives. Among thefindings were that top-performingorganizations use Analytics five timesmore than do lower performers andthat 37% of the respondents believethat Analytics creates a competitiveadvantage. A follow-up study in 2011found that the percentage of

respondents who reported that theuse of Analytics was creating acompetitive advantage rose to 58%,which is a 57% increase. Althoughthese studies do not focus exclusivelyon Big Data, they do show thepositive relationships between data-driven decision making,organizational performance, andcompetitive position.There are also potential benefitsfrom governments’ use of Big Data. ATechAmerica report of 2012 describedthe following scenario of a world thatis benefiting from Big Data Analytics:Imagine a world with anexpanding population but a reducedstrain on services and infrastructure;dramatically improved health care

outcomes with greater efficiency andless investment; intensified threats topublic safety and national borders,but greater levels of security; morefrequent and intense weather events,but greater accuracy in predictionand management. Imagine a worldwith more cars, but less congestion;more insurance claims but less fraud;fewer natural resources, but moreabundant and less expensive energy.The impact of Big Data has thepotential to be as profound as thedevelopment of the Internet itself.This scenario may be optimistic, butit suggests uses of Big Data Analyticsthat are being aggressively pursued.
Big Data Analytics Tools
and MethodsWith the evolution of technologyand the increased multitudes of dataflowing in and out of organizationsdaily, there has become a need forfaster and more efficient ways ofanalyzing such data. Having piles ofdata on hand is no longer enough tomake efficient decisions at the righttime. Such data sets can no longer beeasily analyzed with traditional datamanagement and analysis techniquesand infrastructures. Therefore, therearises a need for new tools andmethods specialized for Big DataAnalytics, as well as the requiredarchitectures for storing andmanaging such data. Accordingly, theemergence of Big Data has an effecton everything from the data itself andits collection, to the processing, to thefinal extracted decisions.
Big Data Storage and
ManagementOne of the first things organizationshave to manage when dealing with BigData is where and how this data willbe stored once it is acquired. Thetraditional methods of structured datastorage and retrieval include relationaldatabases, data marts, and datawarehouses. The data is uploaded tothe storage from operational datastores using Extract, Transform, Load(ETL), or Extract, Load, Transform(ELT), tools which extract the datafrom outside sources, transform thedata to fit operational needs, andfinally load the data into the databaseor data warehouse. Thus, the data iscleaned, transformed, and cataloguedbefore being made available for datamining and online analytical functions.However, the Big Data environmentcalls for Magnetic, Agile, Deep (MAD)analysis skills, which differ from theaspects of a traditional Enterprise Data
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Characteristics of Big DataBig Data is data whose scale, distribution, diversity, and/or timeliness requirethe use of new technical architectures, Analytics, and tools in order to enableinsights that unlock new sources of business value. Three main featurescharacterize Big Data: volume, variety, and velocity, or the three V’s. The volumeof the data is its size, and how enormous it is. Velocity refers to the rate withwhich data is changing, or how often it is created. Finally, variety includes thedifferent formats and types of data, as well as the different kinds of uses andways of analyzing the data. Data volume is the primary attribute of Big Data. BigData can be quantified by size in TBs or PBs, as well as even the number ofrecords, transactions, tables, or files. Because of its potential benefits, somepeople add a fourth V to the characteristics of Big Data: high value. This value isrealized, however, only when an organization has a carefully thought out andexecuted Big Data strategy.Additionally, one of the things that make Big Data really big is that it’s comingfrom a greater variety of sources than ever before, including logs, click streams,and social media. Using these sources for Analytics means that common structureddata is now joined by unstructured data, such as text and human language, andsemi-structured data, such as eXtensible Markup Language (XML) or Rich SiteSummary (RSS) feeds. There’s also data, which is hard to categorize since it comesfrom audio, video, and other devices. Furthermore, multi-dimensional data can bedrawn from a data warehouse to add historic context to Big Data. Thus, with BigData, variety is just as big as volume.



ENGLISH SECTIONWarehouse (EDW) environment. Firstof all, traditional EDW approachesdiscourage the incorporation of newdata sources until they are cleansedand integrated. Due to the ubiquity ofdata now a days, Big Dataenvironments need to be magnetic,thus attracting all the data sources,regardless of the data quality could theInternet make to productivity growth? Hadoop is a framework forperforming Big Data Analytics whichprovides reliability, scalability, andmanageability by providing animplementation for the MapReduceparadigm, which is discussed in thefollowing section, as well as gluingthe storage and Analytics together.Hadoop consists of two maincomponents: the HDFS for the BigData storage, and MapReduce for BigData Analytics. The HDFS storagefunction provides a redundant andreliable distributed file system, whichis optimized for large files, where asingle file is split into blocks anddistributed across cluster nodes.Additionally, the data is protectedamong the nodes by a replicationmechanism, which ensuresavailability and reliability despite anynode failures. There are two types ofHDFS nodes: the Data Nodes and theName Nodes. Data is stored inreplicated file blocks across themultiple Data Nodes, and the NameNode acts as a regulator between theclient and the Data Node, directingthe client to the particular Data Nodewhich contains the requested data.
Big Data Analytic
ProcessingAfter the Big Data storage, comesthe analytic processing. There arefour critical requirements for BigData processing. The firstrequirement is fast data loading.Since the disk and network trafficinterferes with the query executionsduring data loading, it is necessary toreduce the data loading time. Thesecond requirement is fast queryprocessing. In order to satisfy therequirements of heavy workloads andreal-time requests, many queries areresponse-time critical. Thus, the dataplacement structure must be capableof retaining high query processingspeeds as the amounts of queriesrapidly increase. Additionally, thethird requirement for Big Dataprocessing is the highly efficientutilization of storage space. Since therapid growth in user activities candemand scalable storage capacity andcomputing power, limited disk space

necessitates that data storage be wellmanaged during processing, andissues on how-to store the data sothat space utilization is maximized beaddressed. Finally, the fourthrequirement is the strong adaptivityto highly dynamic workload patterns.As Big Data sets are analyzed bydifferent applications and users, fordifferent purposes, and in variousways, the underlying system shouldbe highly adaptive to unexpecteddynamics in data processing, and notspecific to certain workload patterns.
How Big Data Analytics Is
Used TodayAs the technology that helps anorganization to break down data silosand analyze data, business can betransformed in all sorts of ways.According to Datamation, today’sadvances in analyzing Big Data allowresearchers to decode human DNA inminutes, predict where terrorists planto attack, determine which gene ismostly likely to be responsible forcertain diseases and, of course, whichads you are most likely to respond toon Facebook. Another example comesfrom one of the biggest mobile carriersin the world. France’s Orange launchedits Data for Development project byreleasing subscriber data forcustomers in the Ivory Coast. The 2.5billion records, which were madeanonymous, included details on callsand text messages exchanged between5 million users. Researchers accessedthe data and sent Orange proposals forhow the data could serve as thefoundation for development projectsto improve public health and safety.Proposed projects included one thatshowed how to improve public safetyby tracking cell phone data to mapwhere people went after emergencies;another showed how to use cellulardata for disease containment.Enterprises are increasinglylooking to find actionable insightsinto their data. Many Big Dataprojects originate from the need toanswer specific business questions.With the right Big Data Analyticsplatforms in place, an enterprise canboost sales, increase efficiency, andimprove operations, customer serviceand risk management. Webopediaparent company, QuinStreet,surveyed 540 enterprise decision-makers involved in Big Datapurchases to learn which businessareas companies plan to use Big DataAnalytics to improve operations.About half of all respondents said

they were applying Big Data Analyticsto improve customer retention, helpwith product development and gain acompetitive advantage. Notably, thebusiness area getting the mostattention relates to increasingefficiency and optimizing operations. 
ConclusionBig Data has recently gained lots ofinterest due to its perceivedunprecedented opportunities andbenefits. In the information era we arecurrently living in, voluminousvarieties of high velocity data are beingproduced daily, and within them layintrinsic details and patterns of hiddenknowledge, which should be extractedand utilized.  Organizations are gainingunprecedented insights into customersand operations because of the ability toanalyze new data sources and largevolumes of highly detailed data. Thisdata is bringing more context andinsight to organizational decisionmaking. Success with Big Data is notguaranteed, however, as there arespecific requirements that must be met.Organizations should start withspecific, narrowly defined objectives,often related to better understandingand connecting with customers andimproving operations. There must bestrong, committed sponsorship. Forsome companies (e.g., Google),alignment between the business and ITstrategies is second nature because BigData is what the business is all about.For others, careful consideration needsto be given to organization structureissues; governance; the skills,experiences, and perspectives oforganizational personnel; how businessneeds are turned into successfulprojects; and more. There should be afact-based decision-making culturewhere the business is run by thenumbers and there is constantexperimentation to see what worksbest. The creation and maintenance ofthis culture depends on seniormanagement. Big Data has spawned avariety of new data managementtechnologies, platforms, andapproaches. These must be blendedwith traditional platforms such as datawarehouses in a way that meetsorganizational needs cost effectively.The analysis of Big Data requirestraditional tools like SQL, analyticalworkbenches like SAS EnterpriseMiner, and data analysis andvisualization languages like R. All ofthis is for naught, however, unlessthere are business users, analysts, anddata scientists who can work with anduse Big Data  CJ
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