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“Big data” has entered the vocabulary in a big way, and it no longer needs the
quotation marks. But it still needs definition because interpretations are many.
Wikipedia’s definition (as of 6Dec12) is straightforward: “Big data is a collection of
data sets so large and complex that it becomes difficult to process using on-hand
database management tools. The challenges include capture, curation, storage,
search, sharing, analysis, and visualization.” That definition begs the question: What
puts the “big” in big data?

For an answer, I like to use IBM’s formulation. Big data is distinguished by four V’s,
four challenges. Here’s my take on each:

* Volume. The sheer amount of data being generated continues to grow
exponentially. The units of measure themselves - terabytes, petabytes, exabytes
- are impossible to grasp. Suffice to know that the amount of electronic data
doubles every two years. Where does all the data come from? RFID and other
sensors, social media, voice and video, and extraordinary measurement devices
and analytics in fields including genomics and astronomy. It turns out that, for
most business applications, this sheer volume (the most direct meaning of “big”)
is the easy part, because the unit costs of computing and storage continue to
decline with Moore’s Law, and both are scalable as never before.

* Variety. Here’s where things get messy because so much of the new data is
unstructured - not originally captured or naturally represented in tabular
format. Text, voice, and video all must be processed, sorted, flagged and
organized into formats that our analysis and reporting tools can use.
Unstructured information is of extraordinary value, for example, if we can
measure and respond to customer sentiment in real-time. But it contains a lot of
noise — we may need to sort through lots of text to get to the relevant
combinations of keywords. Some applications sidestep the variety problem
through direct measurement, plus a sophisticated analytical engine in the
background. For example, a call center voice response system can gauge a
customer’s tone of voice and degree of stress and route the call appropriately.

* Velocity. A lot of data moves really fast and is only of transient interest. Social
media is a non-stop conversation. If a customer or prospect expresses a
momentary need or an interest in a product or service, or is located in the right
place to be sent an invitation or promotion, the provider wants to notice and
respond right away. If sensors on a remote piece of equipment indicate a
problem, the operator may need to make an instant adjustment. The challenge of
velocity is to scan and filter lots of data in real-time, and notice and grab what'’s
important and useful. Fraud detection applications may point the way to dealing
with velocity.



* Veracity. With high volumes of data, much of it new and in different formats and
moving fast, it can be difficult to determine what's correct and useful, and what's
just noise. Does this data really represent the customer? How long is it useful? In
the realm of data management and analytics, the “truthfulness” of data is a
matter of both accuracy and sufficiency. As anyone who has done sample-based
market research knows, you don’t need data to be absolutely complete, accurate,
and timely. You just need a sample sufficient to see patterns and draw
conclusions. With big data applications, there’s so much data to choose from that
it's more important than ever to determine how much is enough. And it may be
trickier than ever to assure skeptical “small data” business people that the data
is sufficient.

Lately, some IBMers have been adding “Value” as a fifth V. As companies gain
experience with big data, as they discover and demonstrate what's possible, as they
innovate as well as analyze, of course value will grow — we hope in proportion to the
data we tackle and the effort we expend. If we want to capture that value, we need
to recognize the challenges and take sensible approaches to the other four Vs.



