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1  Introduction

As IT managers continue to unlock opportunities for flash-based solid-state 

storage adoption in the enterprise, one of the more prominent application 

areas centers on Big Data.  This application represents a large volume of 

both structured and unstructured data that is too big, moves too fast, 

or exceeds current processing capabilities using traditional database and 

software techniques1.  It is a massive collection of data from conventional and 

digital sources, internal and external to a company’s enterprise that provides 

an ongoing source of data discovery and analysis2.  Big Data represents 

the voluminous amount of data a company creates but does not refer to a 

specific quantity.  However, tens of terabytes and petabytes are typical for this 

application.  

From an analytical perspective, the ability to examine large amounts of data, 

as well as a variety of data types, enables companies to uncover hidden data 

patterns, unknown correlations and other useful information that invariably 

provide competitive advantages, enable better business decisions and can 

result in more effective marketing and increased revenue.  According to a 

McKinsey Global Institute (MGI) report, there are five broad ways in which Big 

Data creates corporate value3:

• It enables information to be transparent and usable at a much higher 

frequency

• It enables the collection of more accurate and detailed performance 

information to expose variables and boost performance

• It allows narrower customer segmentation that results in more precisely 

tailored products or services

• It enables the use of sophisticated analytics to substantially improve 

business decision-making

• It improves the development of next generation products and services
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The first part of this white paper introduces key concepts and characteristics 

associated with Big Data applications to provide a better understanding of 

this enterprise storage opportunity.  Part 1 also addresses how flash-based 

solid-state storage fits into the Big Data model.

In a separate document, Part 2 of this white paper includes an overview of OCZ 

enterprise SSD and software solutions that best address Big Data applications 

and the ability to deliver ultra-fast processing of large datasets that enable 

data-driven analytics.  The OCZ solutions covered in Part 2 include:

• Intrepid 3000 SATA SSD Series

• Z-Drive 4500 PCIe SSD Series

• Windows Acceleration (WXL) Software

• VXL Virtualization Software

• ZD-XL SQL Accelerator

• StoragePeak 1000 Central Management 

2  Big Data Overview

According to IDC market research4, Big Data 

will continue to represent a fast-growing 

multi-billion dollar worldwide opportunity for 

the next five (5) years.  More importantly, it 

will transform businesses globally making 

them Big Data-driven in the process.  IDC’s 

definition of Big Data describes a new 

generation of technologies and architectures 

designed to economically extract value from 

very large volumes of a wide variety of data 

by enabling high-velocity capture, discovery 

and/or analysis.

According to IDC, the Big Data market is comprised of three primary segments:

1. Infrastructure: includes external storage systems such as SSDs available 

from OCZ, as well as server components (internal storage, memory, 

network interface cards, etc.), data center networking infrastructure 

components (switches, network controllers, physical layer devices, etc.) and 

cloud infrastructure services; 

2. Software: includes information management software, analytics and 

discovery software, and application software specific to Big Data;
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3. Services: includes business consultation, integration services, storage 

services, security services, hardware and software support, training, 

outsourcing and invariably any services related to Big Data implementations;

IDC expects the Big Data technology and services market to grow from $9.8 

billion in 2012 to $32.4 billion in 2017, representing a compound annual growth 

rate (CAGR) of 27% or about 6 times that of the overall Information Technology 

(IT) market.

When defining Big Data, it is important to understand the mix of unstructured 

and multi-structured data that comprises this volume of information5:

• Unstructured Data: information that is not organized or easily 

interpreted by traditional databases or data models, and is typically 

text-heavy such as metadata, twitter tweets and other social media 

posts.  The majority of unstructured data resides in text files that 

accounts for at least 80% of an organization’s data, and if left 

unmanaged, the sheer volume it generates annually can be costly in 

terms of storage and can pose a liability to the company or business 

operation if information cannot be located.   

• Multi-Structured Data: a variety of data formats and data types 

typically derived from interactions between people and computing 

systems, such as web applications/transactions or social networks.  

Web log data is a good example of multi-structured data as it includes 

a combination of text, visual images and transactional information.

Within this data lies valuable patterns and information that in the past had 

been previously hidden because of the amount of work required and costs 

associated to extract them.  In today’s data center, Big Data has become viable 

as cost-effective approaches have emerged to address the 3Vs of Big Data – 

volume, velocity and variability, as briefly described below6:

• Volume: represents the amount of data 

• Velocity: represents the speed of data in and out of a system, server 

and/or storage device (or the real-time processing of a data stream) 

• Variability: represents the varying range of data types and sources

IDC expects the Big Data 

technology and services market 

to grow from $9.8 billion in 

2012 to $32.4 billion in 2017, 

representing a CAGR of 27%.
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 3  Big Data Use Case Examples

Big Data can represent chatter from social networks, web server logs, traffic 

flow sensors, satellite imagery, broadcast streams (audio, video, both), financial 

transactions, internet downloads, document retrieval, document scans, 

engineering designs, GPS trails, automobile telemetry, market data, analytical 

data, or literally any project by which data is too big, moves too fast, or exceeds 

current processing capacities.  The following represents examples of what Big 

Data looks like and how it is used in real-world sectors7: 

Private Sector

• Facebook handles 50 billion photos from its user base daily

• Walmart handles more than one million customer transactions every 

hour

• Amazon handles millions of back-end operations per day as well as 

queries from more than half a million third-party sellers

• eBay uses two (2) data warehouses at 7.5 and 40 petabytes 

respectively to handle product searches, consumer recommendations 

and merchandising

Government Sector

• The Big Data Research and Development Initiative announced by the 

Obama administration in 2012 explores how Big Data can be used to 

address important issues faced by the government

• Big Data analysis played a large role in Barack Obama’s successful 

2012 re-election campaign

• The U.S. federal government owns six of the ten most powerful 

supercomputers in the world

• The National Security Agency (NSA) is developing a data center to 

handle the large amount of information collected by the NSA over the 

Internet
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Science & Research Sector

• The world’s most powerful particle accelerator supporting about 150 

million sensors uses Big Data analytics to test theories and predictions 

associated with particle physics and high-energy physics (called the 

Large Hadron Collider project) delivering data at 40 million times per 

second

• The Sloan Digital Sky Survey (SDSS) collects astronomical data at 

a rate of about 200GB per night amassing over 140 terabytes of 

information since 2000

• Decoding the human genome originally took 10 years to process, 

however, it can now be achieved in less than a week through Big Data 

analytics

• The NASA Center for Climate Simulation (NCCS) stores 32 petabytes of 

climate observations and simulations 

4  Big Data Analytics

Advancements in Big Data analytics offer alternative opportunities to improve 

decision-making in critical development areas that touch our lives daily or 

eventually will affect our lives in the future.  In his article entitled, “The Awesome 

Ways Big Data is Used Today to Change Our World,” Bernard Marr presents a 

variety of uses for Big Data analytics as follows:

• Understanding and Targeting Customers:  Big Data analytics are used 

to better understand customers, their behaviors and buying preferences, 

and create predictive models that better gauge purchasing trends.  This is 

the most common and pervasive use for Big Data analytics that can lead to 

new high-growth market segments and the development of new product 

features, capabilities and technologies. 

• Understanding and Optimizing Business Processes:  Big Data analytics 

optimizes business processes such as analyzing/monitoring product 

stock for retailers based on predictive models.  Another example includes 

delivery route optimization as geographic positioning and radio frequency 

identification sensors track goods and delivery vehicles, optimizing routes 

while expediting delivery times through the integration of live traffic data. 

• Optimizing and Quantifying Individual Performance:  Big Data analytics 

optimizes and quantifies personal requirements and capable of collecting 

data from wearable devices such as smart watches or bracelets.  The 
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analytics can determine daily calorie consumption, activity levels, sleep 

patterns, etc.  In addition, most online dating sites apply Big Data analytics 

to find appropriate matches for subscribers. 

• Improving Healthcare and Public Health:  Big Data analytics can decode 

entire DNA strings in minutes, find new cures for diseases and challenging 

medical conditions, and better understand and predict disease patterns.  

One example monitors premature babies by recording and analyzing heart 

beats and breathing patterns, which in turn, can predict infections before 

physical symptoms appear.  Another example monitors flu outbreaks in 

real-time. 

• Improving Sports Performance:  Utilizing video, Big Data analytics tracks 

athletic performances that helps determine trends and athletic consistency.  

Sensor technology in the equipment itself (balls, golf clubs, tennis rackets, 

etc.) provides another level of analysis that can result in improvements to 

the game.  Many elite sports teams use Big Data analytics to monitor their 

athletes for such items as nutrition, sleep and emotional well-being. 

• Improving Science and Research:  The Large Hadron Collider project 

discussed earlier is an example for how Big Data analytics improves science 

and research.  The CERN nuclear physics lab in Switzerland is another 

example as Big Data analytics uses 65,000 processors in its data center 

to analyze 30 petabytes of data it stores from thousands of computers 

distributed across 150 data centers worldwide.  Another example performs 

seismic image analysis that locates ideal places to drill for oil and gas as 

part of an exploratory process. 

• Optimizing Machine and Device Performance:  Machines and devices 

become smarter and operate more autonomous using Big Data analytics.  

For example, Google’s self-driving Toyota Prius is fitted with cameras, GPS, 

powerful computers and sensors so the car can be safely driven without 

human intervention. 

• Improving Security and Law Enforcement:  The National Security Agency 

(NSA) uses Big Data analytics to detect and prevent cyber-attacks and to 

help foil terrorist plots before they occur.  These tools can not only predict 

criminal activity but can catch criminals.  Credit card companies use Big 

Data analytics to detect fraudulent activities. 

• Improving and Optimizing Cities and Countries:  Traffic flow optimization 

is a good example for how a city or municipality utilizes Big Data analytics 

10 Uses of Big Data Analytics:

• Understand/Target Customers

• Optimize Business Processes

• Quantify Individual Performance

• Improve Healthcare

• Improve Sports Performance

• Improve Science/Research

• Optimize Machine Performance

• Improve Security/Law Enforcement

• Improve Cities/Countries

• Optimize Financial Trading
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and is based on real-time traffic and weather data as well as social media.  

The transport infrastructure and utility processes are joined together so 

invariably a bus could be waiting for a delayed train or traffic signals operate 

to minimize traffic jams by predicting traffic flows. 

• Optimizing Financial Trades:  The majority of equity trading is performed 

using Big Data analytics that utilize social media networks and news 

websites so that buy and sell decisions can be made in split seconds.

Though these categories represent the areas in which Big Data is presently 

applied the most, with so many potential Big Data applications on the horizon, 

more innovative tools will become widespread, which in turn, will spawn new 

Big Data categories.

5  Benefits Of Flash-Based SSDs For Big Data

To gain value from Big Data and achieve a significant return on investment 

(ROI), IT departments must choose alternate ways to process and analyze 

data since conventionally the data is too large, moves too quickly or doesn’t fit 

the database architecture structures.  Big Data challenges today’s enterprises 

and IT infrastructures as the application requires ultra-fast processing of large 

datasets, which in turn expedites data-driven analytics.  

Big Data applications use mixed read and write workloads that require very low 

latency and significant input/output operations per second (IOPS) performance 

which is not a good match for hard disk drive (HDD) storage but is ideally 

suited for enterprise-class solid-state drives (SSDs).  HDDs have performance 

and physical limitations that prevent them from keeping pace with Big Data 

applications and with growing server workloads in general.  While basic servers 

can handle hundreds of thousands of IOPS, a traditional HDD can only deliver 

between 100 and 300 IOPS performance typically causing a huge performance 

disparity.  For every instance that data is requested from a different location in 

HDD storage, the mechanical head of the hard drive needs to move, limiting its 

physical ability to quickly read random data.  

HDDs are designed for straightforward data streams, handling sequential 

reads and writes that are physically located on the same track.  As modern 

operating systems have become more capable of multiprocessing complex 

data, more random reads and writes are occurring that HDDs simply cannot 

keep pace with.  In comparison to traditional hard drives, the NAND flash cells 

within an SSD are much denser and do not use rotating disks or magnetic 

Big Data applications use mixed 

read and write workloads that 

require very low latency and 

significant IOPS performance 

which is not a good match for 

HDD storage but is ideally suited 

for enterprise-class SSDs.
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heads to search for a specific location to process and access data.  As such, 

the controller already has the required data locations available which translate 

to faster read and write access times, no moving parts that can break or 

malfunction, and effortless I/O access of random data with low latency.  

Flash-based SSDs have become the popular choice for Big Data applications 

as they provide faster I/O performance than HDD storage, support large storage 

capacities and a variety of form factors and interfaces, consume less power and 

retain data when power is removed.  

6  Summary

As forecast by leading market research firms that follow the storage industry, 

Big Data will continue to represent a fast-growing multi-billion dollar worldwide 

opportunity over the next five years.  It represents a new generation of 

technologies and architectures designed to economically extract value from 

very large data volumes covering a wide variety of data for the intent of enabling 

high-velocity capture, discovery and./or analysis.

Flash-based SSDs have become the popular choice for Big Data applications 

as they provide faster I/O performance (than HDD storage), support large 

storage capacities and a variety of form factors and interfaces, consume less 

power, and retain data when power is removed.  Big Data requires ultra-fast 

processing of large datasets which in turn expedites data-driven analytics.  As 

Big Data represents a large volume of both structured and unstructured data 

that is too big, moves too fast, or exceeds current processing capabilities, the 

ability to manage and monitor the data activity and flash resources remotely 

provides a major benefit to this application.

OCZ provides a complete portfolio of SSD hardware and storage solutions 

targeted toward Big Data applications as outlined in Part 2 of the white paper 

entitled, “Driving Big Data Applications with OCZ Solid State Solutions.”

Contact us for

more information

OCZ Storage Solutions

6373 San Ignacio Avenue

San Jose, CA 95119 USA

P 408.733.8400

E sales@oczenterprise.com

W ocz.com/enterprise

VISIT OCZ ENTERPRISE

EMAIL SALES TEAM

http://ocz.com/enterprise/literature/white-papers/driving_big_data_with_ocz_ssds_whitepaper.pdf
mailto:sales%40oczenterprise.com?subject=
http://ocz.com/enterprise
http://ocz.com/enterprise
http://ocz.com/enterprise/contact/americas-sales
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