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A B S T R A C T  
We are developing, implementing, or managing modern, intelligent applications  so this canprovide a practical rather than a theoretical 
treatment of big data concepts, along with complete examples and recipes for solutions. It develops some insights gleaned by experienced 
actitioners in the course of demonstrating how big data analytics can be deployed to solve problems. Our biggest obstacle is translating 
new concepts into practice. This information provides a few methodologies, frameworks, and collections of patterns from a practical 
implementation perspective. It can serve as a reference explaining how we can leverage traditional data warehousing and BI architectures 
along with big data technologies like Hadoop to develop big data solutions. If we are client-facing and always in search of bright ideas to 
help seize business opportunities. It will also help your technical team jump directly to a cost-effective implementation approach that can 
handle volumes of data previously only realistic for organizations with large technology resources. You may be wondering If we are 
seeking a on Hadoop, then clearly the answer is no. If we are developing, implementing, or managing modern, intelligent applications, then 
the answer is yes. 
 
Key words: Business Intelligence (BI), conventional information systems , Enterprise Data Warehouse (EDW), Enterprise resource 
planning (ERP), Master data management (MDM), 

 
INTRODUCTION 

 
Humans have been generating data for thousands of years. More recently we have seenan amazing 

progression in the amount of data produced from the advent of mainframesto client server to ERP and now 
everything digital. For years the overwhelming amountof data produced was deemed useless. But data has 
always been an integral part of everyenterprise, big or small. As the importance and value of data to an 
enterprise becameevident, so did the proliferation of data silos within an enterprise. This data was primarilyof 
structured type, standardized and heavily governed (either through enterprise wideprograms or through business 
functions or IT), the typical volumes of data were in therange of few terabytes and in some cases due to 
compliance and regulation requirementsthe volumes expectedly went up several notches higher. Big data is a 
combination of transactional data and interactive data. Reservoir and subsequently poses significant challenges 
to enterprises. Irrespective of how data is managed within an enterprise, if it is leveraged properly, it can deliver 
immense business values. Figure 1-1 illustrates the value cycle of data,from raw data to decision making. In the 
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early 2000s, the acceptance of concepts likeEnterprise Da
analytics, helpedenterprises to transform raw data collections into actionable wisdom. 

Fig. 1: Transforming raw data into action
 
Data regardless of type, location, and source increasingl

and is now categorized as belonging to 2 camps: 
(e.g., web data). With that, a new term has emerged: 
arena called “big data”? To start with, the definition of big data veers into 3Vs (exploding data volumes, data 
getting generated at high velocity and data now offering more variety); however, if you sc
definition of big data, you will find many more interpretations. On the other hand, there is still a vast trove of 
data within the enterprise firewallsthat is unused (or underused) because it has historically been too voluminous 
and/or raw(i.e., minimally structured) to be exploited by conventional information systems, or toocostly or 
complex to integrate and exploit.  
 
Table 1-1: measuring Big Data 

 
II. The NewEnterprise Information Management

For an enterprise to carry out its functions, it needs an ecosystem of business applications, data platforms to 
store and manage the data, and reporting solutions to provide a view into how the enterprise is performing. 
Large enterprises with multiple stra
over the years the enterprise landscape gets into a spaghetti
articulate which application and which data store does what! Variou
lack of enterprise-wide data standards, minimal
data governance measures, unclear data archival policies and processes, so on. 
components and describes the roles they play inthe overall business and IT environment of any organization. 
The goal is management ofinformation, data, and content to meet the needs of the business.

The entire framework of EIM has to exist in 
company or in a startup may not require the same approach and rigor as EIM in a large, highly matured and/or 
advanced enterprise. But in general, the following are key components any data
attention to. 
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Transforming raw data into action-guiding wisdom 

Data regardless of type, location, and source increasingly has become a core business asset for an enterprise 
and is now categorized as belonging to 2 camps: internal data (enterprise application data) and 
(e.g., web data). With that, a new term has emerged: big data. So, what is the definition of this all
arena called “big data”? To start with, the definition of big data veers into 3Vs (exploding data volumes, data 
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Enterprise Information Management: 
For an enterprise to carry out its functions, it needs an ecosystem of business applications, data platforms to 

store and manage the data, and reporting solutions to provide a view into how the enterprise is performing. 
Large enterprises with multiple strategic business focus areas need many such applications, and as often seen, 
over the years the enterprise landscape gets into a spaghetti-like situation where it becomes incomprehensible to 
articulate which application and which data store does what! Various reasons can be attributed to such a state: 

standards, minimal metadata management processes, inadequate data quality and 
data governance measures, unclear data archival policies and processes, so on. Figure2-1 lists these 
components and describes the roles they play inthe overall business and IT environment of any organization. 
The goal is management ofinformation, data, and content to meet the needs of the business.

The entire framework of EIM has to exist in a collaborative business and IT environment. EIM in a small 
company or in a startup may not require the same approach and rigor as EIM in a large, highly matured and/or 
advanced enterprise. But in general, the following are key components any data-driven e
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. So, what is the definition of this all-encompassing 
arena called “big data”? To start with, the definition of big data veers into 3Vs (exploding data volumes, data 
getting generated at high velocity and data now offering more variety); however, if you scan the Internet for a 
definition of big data, you will find many more interpretations. On the other hand, there is still a vast trove of 
data within the enterprise firewallsthat is unused (or underused) because it has historically been too voluminous 
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For an enterprise to carry out its functions, it needs an ecosystem of business applications, data platforms to 
store and manage the data, and reporting solutions to provide a view into how the enterprise is performing. 

tegic business focus areas need many such applications, and as often seen, 
like situation where it becomes incomprehensible to 

s reasons can be attributed to such a state: 
metadata management processes, inadequate data quality and 

1 lists these foundational 
components and describes the roles they play inthe overall business and IT environment of any organization. 
The goal is management ofinformation, data, and content to meet the needs of the business. 

a collaborative business and IT environment. EIM in a small 
company or in a startup may not require the same approach and rigor as EIM in a large, highly matured and/or 

driven enterprise must pay 
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Fig. 2: Enterprtse informatton management framework  
 
2.1. Business Model: 

This component reflects how your organizationoperates to accomplish its goals. Are you metrics driven? 
Are youheavily outsourced, or do you do everything in-house? Do youhave a wider eco-system of 
partners/suppliers or do you transactonly with a few? Are your governance controls and accountabilitymeasures 
centralized, decentralized, or federated? Themanner in which you get your business objectives 
successfullyimplemented down to the lowest levels is your business model. 
 
2.2. Information Management and Usage: 

A key expectationfrom an EIM program is to make sure that data and contentare managed properly, 
efficiently, and benefit the businesswithout extra risk.EIM by definition covers all enterprise 
information,including reports, forms, catalogs, web pages, databases, and spreadsheets: in short, all enterprise- 
related structured andunstructured data. All enterprise content may be valuable, and all enterprise content can 
pose risk. Thus enterpriseinformation should be treated as an asset. 
 
2.3. Enterprise Technology and Architecture: 

Every enterprise has a defined set of technology and architectures upon which business applications are 
developed and deployed. For example, if the company’s business is primarily through online applications, then 
the enterprise technologies and architectures will have a heavy footprint of web-centric technology and 
architectures.  
 
2.4. Organization and Culture: 

Who is responsible for managing your data? Is it business or IT or both? If you want your enterprise data to 
be treated as an asset, you need to define an owner for it. You will need to implement positions 
andaccountabilities for the information being managed.  
 
2.5. Business Applications: 

How data is used is directly proportional to the value of the data. If you are managing yourdata as an asset, 
then the only way to know if that asset has value is to understand how it is used, where it is used, andwhat 
impact it is having on the business. Your transactional applications, operational applications, and decision 
support applications are all considered to be business applications. You just don’t go on creating various types 
of business applications blindly.  
 
2.6. Enterprise Data Model and Data Stores: 

Enterprise business applications can’t run by themselves, so they will need data models and data stores. It is 
not uncommon to find numerous data models and data stores in an enterprise setup. Too many data models and 
data stores can cause severe challenges to the enterprise IT infrastructure and make it inefficient; but at the same 
time, too few data models and data stores will put the company at the risk of running its business optimally.  
 
2.7. Information Lifecycle Management: 

Data and content have a lifecycle. It gets created through transactions and interactions and is used for 
business-specific purposes; it also gets changed and manipulated following business specific rules, and it gets 
read and analyzed across the enterprise and then finally reaches a stage where it must be archived for later 
reference or purged, as it has attained a “use by” state. 

Information lifecycle management, if properly defined, also helps in addressing the following common 
questions: 
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• What data is needed, and for how long? 
• How can my business determine which data is most valuable? Are we sure about the quality of the data 

in the organization? 
• How long should we store this “important” data? 
• What are the cost implications of collecting everything and storing it forever? Is it even legal to store 

data in perpetuity? 
 

III. New Approach to Enterprise InformationManagement for Big Data: 
The current approach to EIM has some fundamental challenges when confrontedwith the scale and 

characteristics of big data. Below, we will first discuss a few areasrelated to the very nature of big data and how 
it is impacting the traditional informationmanagement principles. 
 
3.1. Type of Data: 

Traditional information management approaches have focusedprimarily on structured data. Structured data 
is stored and managed in data repositories such as relational databases, object databases, network databases, etc. 
However, todaya vast majority of the data being produced is unstructured.  
 
3.2. Enterprise data modeling: 

For a long while, data modeling has been an integralpart of data management practices, and often you see 
complex data models developed tostore data and manage data in databases. Sometimes this complexity can be 
attributedto data modeling principles (primarily third normal form design or de-normalized anddata-mart-centric 
design approaches) and sometimes to the inadequacies of the relationaldatabase systems. 
 
3.2.1. Data Integration: 

For years, traditional data warehousing and data managementapproaches has been supported by data 
integration tools for data migration andtransportation using Extract-Transform-Load (ETL) approach. These 
tools run intothroughput issues while handling large volumes of data and are not very flexible inhandling semi-
structured data. 

• To overcome these challenges in the big data scenario, there hasbeen a push toward focusing on extract 
and load approaches(often referred to as data ingestion) and applying versatile butprogrammatically driven 
parallel transformation techniques suchas map-reduce.Data integration as a process is highly cumbersome and 
iterative especially whenyou want to add new data sources.  

• While this approach has its merits to ensure the right data sourcesare picked and the right data 
integration processes are developedto sustain the usefulness of the EDW. thereby posingsignificant challenges 
to the traditional approach of the EDWdevelopment lifecycle.  

 
3.2.2. Cost: 

The costs to manage the data infrastructure (storage, computing, and analysis)have risen significantly due to 
vendor lock-ins and usage of proprietary technologies.Most enterprises do not even have a clear picture of what 
kind of data assets they have,where they are located and how much data they have. In many cases, companies 
donot have a clear enough idea of this asset to predict and anticipate data growth.. 
 
3.2.3. Data Quality: 

There is a debate as to whether data quality principles should beapplied to big data scenarios or not. Data 
quality does have some role to play in big data, as it ensures that the data is well formed, accurate, and can be 
trusted. Approaching dataquality for big data following the traditional route of data profiling (i.e., data 
cleansing)data monitoring will be extremely difficult; there is too much data to profile, and oftenyou are not so 
sure about the structure of the data.  
 
3.2.4. MDM: 

MDM has the inherent goal of reconciling data silos across such categories ascustomers, products, assets, 
etc., to produce a consistent, trusted source of critical corebusiness data entities.For example, using Google e-
mail ID, Facebook IDs and LinkedIn IDs you canfurther enrich you customer identification process and 
improveyour conversations with customers through multiple channels. 
 
3.3. Metadata Management: 

Metadata management aims to provide consistentrepresentation and understanding of data definitions 
across the enterprise. However, dueto sheer variety and diversity of data types in big data sets, scaling metadata 
managementto cover big data scenarios becomes very difficult and not economical.  
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3.3.1. Data Discovery: 

It consists of activities involving locating,cataloging, and setting up access mechanisms for data sources. 
Such an exercise greatly benefits the enterprise in agile dataintegration, enriching the content and value of 
enterprise dataassets from both internal and external data sources. 
 
3.3.2. Rapid Data Insight: 

It is the next generation of agile data analysiswherein data from multiple sources can be quickly inspected, 
cleansed, and transformed with the goal of getting a deeperunderstanding of the data, spot apparent trends and 
patterns, andgetting an idea of the value of data assets in supporting decisionmaking and analytics. Data insight 
enables end users to make 
 
3.3.3. Advanced Data Visualization: 

It is the process whereby reliabledata from one or more sources are integrated or mashed uptogether and 
visually communicated clearly and effectivelythrough advanced graphical means. This enables you to 
succinctlypresent and convey the insight gleaned from large amountsof information and enables better cognitive 
understandingof such information insight especially to business end users.  
 
3.3.4. Advanced Analytics: 

It involves the application of business rules, domain knowledge and statistical models, often in-database 
closerto the data sources themselves, that help in decision making andhelp answer the questions of “What?” and 
“Now What?”. 
 
3.3.5. Data Virtualization: 

It is a data integration technique that providescomplete, high-quality, and actionable information through 
virtualintegration of data across multiple, disparate internal and externaldata sources. Instead of copying and 
moving existing source datainto physical, integrated data stores (e.g., data warehouses and datamarts), data 
virtualization creates a virtual or logical data store todeliver the data to business users and applications. 
 
3.3.6. Data Services: 

It is described as a modular, reusable, well-defined, business-relevant service that leverages established 
technologystandards to enable the access, integration, and right-timedelivery of enterprise data throughout the 
enterprise andacross corporate firewalls. Data services technology provides anabstraction layer between data 
sources and data consumers. 

 
Fig. 2-2: Building up analytical capabilities for big data 
 
IV. Big Data Implications for IndustryOpportunity: 

Big Data is not only about the data within the corporate firewalls but also about data outside the firewalls 
too. Hidden inside these vast reservoirs of data are insights that are waiting to be exploited for favorable 
businessoutcomes.The interesting aspect of big data is that it enables discoveries across a richer and broader 
data set. Organizations that established big data analytics platforms and enabled their business users and data 
analysts to effectively leverage it for decision making have realized significant competitive advantages and 
opened up new business opportunities. Big data creates significant opportunities; but there also exists a 
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significant gap between available data and its effective utilization, and many enterprises are scrambling to 
address this challenge as shown in Figure 3-1 below. 

 
 
Fig. 3-1: Increasing gap between data availabtlity and its utilization 

 
Businesses have begun to realize that data is a core asset that not only improves business processes and 

creates competitive advantage but also enables monetization opportunities. The concern that there is not enough 
data for analysis is now obviated.The focus has shifted to leveraging data sets to create competitive advantages, 
and big data analytics platforms are playing a larger role to realize the potential and promise of visionary plans 
for businesses. With rapid and iterative data insight, business leaders are now making fact-based business 
decisions. Figure 3-2 plots data sources for big data. 

 

 
 
Fig. 3-2: illustrates teh various data  sources that constitute big data 
 
V. Big Data Use Cases by Industry Vertical: 

Big data and analytics opportunities are not like the traditional data warehousing and BI opportunities 
where you have a clear road map spanning multiple years. The key to exploiting big data analytics is to develop 
a compelling business use case clearly outlining what e- business outcomes are to be achieved. The industry-
wide use cases shown in Table 3-1, if looked at in isolation across the big data characteristics of volume, 
velocity, and variety may give you the idea that these problems can be solved using traditional architectures and 
technology solutions.  
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Table 3-1: illustrates use cases by industry vertical 

 
 

 
 
Conclusion: 

Some business problems are mathematically compute-intensive, others are moredata- analysis intensive, 
and some are a balance of both. Understanding the nature of theproblem is the key to picking the correct 
approach. The term “big data” is pervasive andhas been used to convey all sorts of concepts, including huge 
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quantities of data, socialmedia analytics, next-generation data management capabilities, real-time data, andmuch 
more. Whatever the label, organizations are beginning to understand and explorehow to process and analyze a 
vast array of information in new ways. Many organizations are basing their business cases on the following 
benefits that canbe derived from big data and analytics: 

• Smarter decisions. Collecting and analyzing new sources of data tonot only improve the quality of 
decision making but also to enablethe organization to think beyond the conventional decisionmaking process. 

• Faster decisions. Becoming agile and nimble and developingcapabilities for the organization to truly 
become a real-timeenterprise. In other words, the decision-making latency isshortened. 

• Impactful decisions. Delivering business outcomes and businesscapabilities that are truly unique 
differentiators.In the subsequent sections of this chapter, we will touch upon a few use cases by industryand 
understand what business problems are solved by the big data analytics platform. 
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