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UNIT I
Four V's of Big Data
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Big data is a blanket term for the non-traditional strategies and
technologies needed to gather, organize, process, and gather insights
from large datasets. While the problem of working with data that
exceeds the computing power or storage of a single computer is not
new, the pervasiveness, scale, and value of this type of computing has
greatly expanded in recent years.
In this article, we will talk about big data on a fundamental level and
define common concepts you might come across while researching the
subject. We will also take a high-level look at some of the processes and
technologies currently being used in this space.
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What Is Big Data?
An exact definition of “big data” is difficult to nail down because projects, vendors,
practitioners, and business professionals use it quite differently. With that in mind,
generally speaking, big data is:
•large datasets
•the category of computing strategies and technologies that are used to handle large
datasets
In this context, “large dataset” means a dataset too large to reasonably process or
store with traditional tooling or on a single computer. This means that the common
scale of big datasets is constantly shifting and may vary significantly from
organization to organization.
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Why Are Big Data Systems Different?

The basic requirements for working with big data are the same as the
requirements for working with datasets of any size. However, the massive
scale, the speed of ingesting and processing, and the characteristics of the data
that must be dealt with at each stage of the process present significant new
challenges when designing solutions. The goal of most big data systems is to
surface insights and connections from large volumes of heterogeneous data
that would not be possible using conventional methods.
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Volume
The sheer scale of the information processed helps define big
data systems. These datasets can be orders of magnitude larger
than traditional datasets, which demands more thought at each
stage of the processing and storage life cycle.
Often, because the work requirements exceed the capabilities
of a single computer, this becomes a challenge of pooling,
allocating, and coordinating resources from groups of
computers. Cluster management and algorithms capable of
breaking tasks into smaller pieces become increasingly
important.
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Velocity
Another way in which big data differs significantly from other data
systems is the speed that information moves through the system. Data
is frequently flowing into the system from multiple sources and is often
expected to be processed in real time to gain insights and update the
current understanding of the system.
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Variety
Big data problems are often unique because of the wide range of
both the sources being processed and their relative quality.
Data can be ingested from internal systems like application and
server logs, from social media feeds and other external APIs, from
physical device sensors, and from other providers. Big data seeks to
handle potentially useful data regardless of where it’s coming from
by consolidating all information into a single system.
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Other Characteristics
Various individuals and organizations have suggested expanding the
original three Vs, though these proposals have tended to describe
challenges rather than qualities of big data. Some common additions
are:
•Veracity: The variety of sources and the complexity of the processing
can lead to challenges in evaluating the quality of the data (and
consequently, the quality of the resulting analysis)
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•Variability: Variation in the data leads to wide
variation in quality. Additional resources may be
needed to identify, process, or filter low quality data
to make it more useful.
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Value: The ultimate challenge of big data is delivering value.
Sometimes, the systems and processes in place are complex
enough that using the data and extracting actual value can
become difficult.
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