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Cisco brings 30 years of networking and infrastructure leadership to
the table. We help customers create a connected infrastructure from
the data center to the edge. Cisco and its partners connect all of a
company’s data and hyper-distributed environments to unlock data
from a hardware or software standpoint.

The Unified Computing System (UCS) Integrated Infrastructure for
Big Data provides a secure and scalable infrastructure. Cisco leads
the market by integrating technology with innovative and disruptive
software companies. While the industry is bringing data to compute,
Cisco is bringing the computing and analytics to the data to take
advantage of the valuable insight that it holds. With new sources of
data coming in, Cisco offers a way to capture, organize, prepare,
and handle the data, while providing the speed, consistency, and
repeatability necessary for deploying and managing a successful Big
Data and Analytics service.
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Introduction

Big data and analytics is a rapidly expanding field of infor-
mation technology. Big data incorporates technologies

and practices designed to support the collection, storage, and
management of a wide variety of data types that are produced
at ever-increasing rates. Analytics combine statistics, machine
learning, and data preprocessing in order to extract valuable
information and insights from big data.

About This Book

Big Data & Analytics For Dummies, Cisco Systems Special
Edition, is a guide to the rapidly evolving fields of big data
management and data science. Big data has moved from a
problem faced by a handful of large, data-intensive organiza-
tions to a common business problem. Big data is different
from related domains, requiring new technologies needed to
manage and exploit it. Statistics, machine learning, and data
mining are important sets of technologies that enable a new
field of data science, delivering analytic services to the enter-
prise. You don’t need a history of related domains to make
sense of big data and analytics.

Foolish Assumptions

In preparing this book, [ assumed a few things about you:

»* You may not work in information technology, but you
work with information.

»* You're challenged with managing growing volumes of
data while struggling to get value from it.

v You're more interested in understanding the full life cycle
of big data and analytics than in drilling down into the
details of particular techniques or algorithms.

»* You're a pragmatist who wants to build systems and
solve problems.
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lcons Used in This Book

You find several icons in the margins of this book.

W« The Tip icon points out important factors in decision making,
or sometimes just helpful pointers for getting something done
a little faster.

“g\l\BEﬁ
& . . .
< The Remember icon reminds you of facts or trends that busi-
nesses often overlook.
NG/
$

Pay attention to the Warning icon and you’ll avoid costly
pitfalls.

Beyond the Book

You can find additional information beyond what I cover in
this book by visiting the following websites, which provide
some resources and next steps:

V¥ www.cisco.com/go/bigdata

V¥ www.cisco.com/go/bigdata_design

V www.cisco.com/go/ucs



http://www.cisco.com/go/bigdata
http://www.cisco.com/go/bigdata_design
http://www.cisco.com/go/ucs

Chapter 1

Introducing Big Data
and Analytics

In This Chapter

Defining big data and analytics
Gaining insight into the practice of analytics
Learning about established vendors in the big data market

Big data is an increasingly valuable asset to business, but
its potential will only be realized through effective analy-
sis. This chapter defines big data and analytics, and highlights
key vendors in this space.

Defining Big Data and Analytics

Sometimes a quantitative change leads to qualitative change.
With more data, you need more efficient data processing. This
phenomenon is apparent in information management where
the increasing volume and variety of types of data require
fundamental change in the way we manage data. In addition
to traditional data sources, such as financial management and
customer relationship management tools, we now have data
available from:

v Online browsing activities and click stream analysis

v~ System logs capturing information about events
across networks, devices, and applications running on
IT infrastructure

v Social media sentiment and activity
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v A constant stream of product feedback in the form of
online reviews

v Mobile device information, including location data and
activity of billions of cellphone users

v Third-party vendors who are building more complex and
rich sets of data about individuals and organizations

Traditional methods of collecting, filtering, integrating, and
analyzing data are insufficient for the scale and complexity

of the data available to today’s enterprises. Big data demands
new kind of infrastructure.

Big data and analytics entails not just a change in volume of
data, but also a change in the way we work with the data.

Looking at the emergence
of big data and analytics

It is reasonable to ask why traditional business intelligence
(BI) type reporting is not sufficient to extract maximum value
from big data. After all, Bl is a well-established domain with
best practices and a 20-plus-year track record of providing
value across a range of industries.

Bl reporting systems do a number of things well. They are
responsive to ad hoc queries against structured data. For
example, if a sales analyst needs to know the current quarter
sales volumes of a product line compared to last year’s sales
for the same quarter, she could easily get the data from a data
warehouse or data mart reporting tool.

Similarly, if a regional manager wanted to drill down into
performance data to identify underperforming stores, he
could work with an online analytic processing (OLAP) cube
or dimensional data warehouse report to find that data. Each
of these scenarios requires isolating a subset of data, such as
sales by quarter or performance by store, and then aggregat-
ing that subset of data, such as summing sales over time or
averaging margins across stores.

Certainly, you could run reports such as these over big data
sets. However, you would not uncover correlation and con-
nection within those data sets. To extract more value, you




Chapter 1: Introducing Big Data and Analytics

<®

have to deploy two additional types of analysis: statistics and
machine learning.

You can use existing business intelligence tools with big data,
but you won’t realize the full potential of big data without
tools that exploit the unique properties of big data.

Describing and predicting
with statistics

Statistics is a branch of mathematics that focuses on describ-
ing populations of data and using data to make predictions
about future events. Descriptive statistics are widely used in
traditional Bl reporting. Any time you run a report that shows
minimums, maximums, means, or standard deviations, you're
working with descriptive statistics. Some examples include

v Personalized recommendations in retail, insurance, and
other industries, offering an array of options from which
customers can choose

v Predictive maintenance, such as estimating the likely
time to failure of a critical component of an industrial
machine

The other type of statistics is predictive statistics. These
methods use data to build models, which are mathematical
formulas for making predictions based on set of data.

Descriptive statistics help understand the characteristics of
data sets, while predictive statistics use data sets to make
inferences about new instances of similar populations.
Describing the size of customer segments and their average
marginal revenue, which is a type of descriptive statistics.
Predicting the impact of a different sales offers on changes in
product sales is an example of predictive statistics.

Finding patterns with
machine learning

Machine learning is a field of computer science dedicated
to developing algorithms that can identify a wide range of

5
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patterns in data. These patterns come in many forms and
include the following:

v Detecting products frequently bought together
v Classifying fraudulent transactions

1 Making recommendations to a customer based on the
choices of similar customers

v Discerning subgroups, or clusters, of similar customers,
transactions, events, or other entities within a large
population

The emerging field of big data and analytics employs addi-
tional techniques to those found in business intelligence plat-
forms, and this means new tools are needed.

Working with new tools
for big data and analytics

In later chapters, we drill down into detail about different big
data and analytics tools, but for now it’s sufficient to highlight
different types of big data tools and their uses. Here are sev-
eral you'll be hearing more about throughout this guide:

+ Hadoop: A big data storage and processing platform that
is almost synonymous with big data. The term Hadoop is
also used to describe the broad ecosystem of data man-
agement, processing, and visualization projects that work
with the core Hadoop platform.

1 NoSQL: A NoSQL (originally referring to “non-SQL” or
“nonrelational”) database provides a mechanism for stor-
age and retrieval of data that is modeled in means other
than the tabular relations used in relational databases.

» The big data and analytics field is rapidly changing, and new
tools are being released frequently. Watch for specialized
tools that can help solve your particular problems.
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Deploying Big Data and
Analytics in the Enterprise

Enterprises have a number of options for building their big
data and analytics platform, including both open-source and
commercially developed tools. Many organizations will have
multiple business use cases that could benefit from big data
and analytics. Before deploying big data and analytics in the
enterprise, it’s important to consider the full range of platform
options and the business uses cases that will initially benefit
from the new capabilities.

The market for big data platforms and analytics tools is
maturing as indicated by the growing number of established
vendors with product offerings in this area. In addition, open-
source projects continue to create well-designed and efficient
applications and support tools for big data and analytics.

Many companies began developing big data and analytics
tools to meet their specific internal requirements and then
contributed them to the open-source community. That applies
to everything from Hadoop itself to NoSQL platforms (such as
MongoDB and Cassandra) to analysis and visualization tools.

Infrastructure is a crucial element to the success of big data
and analytics. Enterprises should consider platforms that
enable highly scalable and highly available infrastructure for
big data and analytics applications.
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Cisco big data and analytics
solutions offerings

Cisco and its partner ecosystem can
offer comprehensive solutions for
end-to-end big data and analytics.

Cisco UCS Integrated Infrastructure
for Big Data integrates industry-
leading compute, storage, connec-
tivity, and management capabilities
into a unified, fabric-based archi-
tecture optimized for big dataand
analytics workloads. Cisco UCS
Integrated Infrastructure for Big
Data is a highly efficient, scalable,
high-performance solution that can
help your organization grow quickly
and cost-effectively. Use it to deliver
insights faster, and reduce total
cost of ownership(TCO). The Cisco

innovations allow you to unlock the
intelligence in your data to help you
create a sustainable, competitive
business advantage.

As enterprise big data workloads
increase in size and complexity, the
network will play a crucial role in
ensuring workloads are completed
and insights are delivered in a timely
fashion. Cisco offers an ideal solu-
tion to solve network constraints
caused by increasing network
traffic: Cisco Application Centric
Infrastructure (ACI) can apply poli-
cies and dynamically load balance
across the application infrastructure
for optimal performance.




Chapter 2

The Business CGase for Big
Data and Analytics

In This Chapter

Identifying the common use cases of big data and analytics in your
enterprise

Integrating big data and analytics into your application ecosystem

Studies show that big data and analytics can significantly
improve business process to customer retention. To get
the maximum benefits of big data and analytics, you need

to understand the business, understand the customers, and
have a long-term plan to monetize ever-growing data.

In this chapter, we offer sample use cases that can enhance
customer-focused decision-making. We also describe key
aspects of successful implementations and deployments.

Looking at Some Popular
Use Cases

From forming sales predictions to offering purchase sugges-
tions to customers, big data can inform a multitude of busi-
ness concerns. Here are a few use cases to give you an idea of
what big data can do for business.
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Cutting costs with predictive
analysis

Businesses love saving money and making money. One of

the best ways to do that with big data is by using predictive
analysis. By analyzing large business data sets with predictive
analysis, companies can predict, with increasing accuracy,
how well certain products will sell, when they will need more
of a certain product, and so on. This can cut down on waste,
and reduce unsold products sitting in a warehouse for years
at a time.

You can take this one step further, however. What would
happen if you let your customers know what you were
predicting?

Personalizing recommendations
for customers

Businesses can use individual customer data, such as pur-
chasing history or location data, to personalize certain mar-
keting practices. For instance, when a customer adds an item
to an online shopping cart, the vendor may want to immedi-
ately recommend a cross-sell product.

Similarly, when a mobile device user passes a restaurant, the
sales generation service may push a coupon to increase the
chances of the person stopping in for lunch.

This sort of marketing can also evolve into stopping customer
churn (customers stopping their patronage of your business).
When you can offer personalized product suggestions or
coupons, a customer may be more likely to stick around and
purchase from you again.

Figure 2-1 shows an example of predictive analytics through
data points that correspond to particular values along the
x-axis and y-axis. These could represent the price of a com-
modity over time, the average sales margin over time, or some
other measure that changes over time and is of interest to a
business. A method known as linear regression can find a line
that best fits the historical pattern of data.
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Predicted
Future
Value

Recorded
Past
Value

Figure 2-1: Predictive statistics is applied to big data to help make projec-
tions about future events and values.

However, it’s important not to try to find too close a fit to his-
torical data. The goal is to find a pattern that is useful for pre-
dicting future values, not have a model that exactly describes
the past. The model that best fits the past may not give
enough room to account for measurement errors or variations
in your customer data.

Finding an optimal data model is challenging and not always
obvious. Be sure to understand your algorithms and their
limitations before deploying models to production.

Enhancing patient care
with analytics

A major hospital system and research organization started
using big data and analytics to improve healthcare delivery.
Initial efforts were successful, but the big data and analytics
team soon found itself outgrowing its homegrown cluster. To
continue to enable leading-edge clinical research, the Bl lead-
ership team turned to a Cisco solution that included UCS serv-
ers and a Hadoop vendor.

As a result of upgrading their homegrown cluster, clinicians
were able to receive information that helped improve patient
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outcomes, while IT was able to store and process more clini-
cal data without incurring additional costs.

Big data and analytics can revolutionize the healthcare indus-
try. For example, it can

v Improve quality, safety, efficiency, and reduce health dis-
parities

v Engage patients and family

v Improve care coordination and public health

v Maintain the privacy and security of patient health infor-
mation

v Enhance clinical outcomes

v Improve population health outcomes
v Increase transparency and efficiency
v Empower individuals

v Generate more robust research data on health systems

Additional popular use cases

Here are some more use cases for big data and analytics:

v Financial services firms can assess risk and achieve com-
pliance by combing data from different sources.

+* Pharmaceutical firms can combine data from multiple
places to get product to market faster.

v Manufacturing firms can manage inter-train forces to
better manage acceleration and braking.

v Food and beverage firms can evaluate online sales data
across thousands of stores to gain business and market-
ing insights.
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Supporting Processes and
Procedures for Big Data and
Analytics

In addition to the obvious resources needed for big data and
analytics, such as compute and storage services, organiza-
tions need to be prepared to support analysts, application
developers, and product managers with regards to their use
of big data.

A\
Big data requires a full life cycle management program that
includes attention to data, workflows, and model generation.

In particular, consider the following:

+* How to design and deploy big data infrastructure that
is scalable, easy to use, and readily managed.

1 How to govern access to data. Systems of record, such
as financial reporting systems, require strict governance.
Big data and analytics is more tolerant of minor dis-
crepancies and places more emphasis on flexibility and
adaptability. It should be governed accordingly.

+* How to protect intellectual property developed to meet
the enterprise’s requirements. Procedures should be in
place to preserve this intellectual property and make it
accessible to others in the organization.

+ How to manage a typical life cycle that begins with
hypothesizing about a business need, collecting and
exploring data, building and evaluating new models,
and deploying these models to production. Mature
users of big data and analytics will have multiple projects
at varying stage of the life cycle continually underway.

As you can see from the use cases in this chapter, big data
and analytics is built on a wide range of potential application
areas.
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Chapter 3

The First Steps to
Analytics: Data Collection,
Preparation, and
Virtualization

In This Chapter

Understanding the need for a variety of data from across the
enterprise

Transforming data into analytics-friendly forms
Integrating big data with other data
Reviewing Cisco solutions for data preparation and data virtualization

B ig data and analytics begins with the collection of
source data, and the ingestion of that data into scalable

storage systems. Data preparation steps follow. Yet some ana-
lytic data may continue to reside outside this big data envi-
ronment, so additional data integration may be required.

We begin this chapter with a primer on big data basics, par-
ticularly the factors that drive the need for diverse sources of
data. We describe the key differences between two modes of
big data ingestion: batch and streaming. Finally, we identify
key data preparation and integration activities along with
useful tools to perform them.
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Big Data Basics

Data is valuable. Once collected, data also enables for many
forms of analysis, spanning what has happened in the past
to what might happen in the future. Big data and analysis
then drives valuable insights to give you an edge over your
competitors.

Big data volume, complex processing flows, and advanced
analytics provide an opportunity and challenge. Get it right,
and the insights derived can lead to excellent business out-
comes. Get it wrong and the result can be poor decisions and
bad outcomes and ultimately lead to costly mistakes.

Data precision and tolerance
for noise

Some analysis requires precise and accurate data. Financial
reporting is a prime example where a penny difference in EPS
can result in large stock price changes. Other analysis can be
more exploratory and, thus, less precise. For example, you
may need to evaluate trends or respond quickly to an outside
event such as a competitor’s marketing campaign.

Big data and analytics often must be more tolerant of errors
and missing data than other analysis. There are several rea-
sons why data may not be completely accurate or complete in
big data systems:

v There may be errors in the source system.
v Data may be missing in source systems or lost in transit.

v Transformations may filter data before it lands in the big
data store.

Tolerance for data errors is largely determined by the busi-
ness use case. If the data is used by a data science team build-
ing predictive models, the statistical techniques used may
accommodate potential data quality problems (to a point).
However, when data is used for compliance reporting or some
other process that requires accurate and consistent informa-
tion, tolerance for error is low.
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Collecting Data from Across the
Enterprise and Beyond

The goal of big data and analytics is to uncover and validate
important business insights. As such, more data is better,
because more data allows deeper insights, and more types of
data allow broader insights.

Enterprises have no shortage of data sources. Some are

well established and well understood. Financial data about
company overall performance; detailed data about customer
transactions down to the individual customer, store, SKU, and
more; and detailed logs of systems activities are all examples.
Some data resides within enterprise IT systems; other data
resides in the cloud. Some data comes from third-party pro-
viders; other data comes from sensors and devices. Data, data
everywhere!

Big data changes the data collection and analysis landscape
because of the volume of data, the different types of data that
can be analyzed, and the pace at which data is generated.

Data for analysis is typically aggregated from source systems
into big data systems using either batch processing or stream
processing. Batching data into blocks of work is the tradi-
tional ingestion mode. With the proliferation of sensors and
other data collection devices, stream processing, in which
data is continually processed, is becoming more important

as well. Figure 3-1 is a visual representation of the difference
between the two.

Batch processing

Data is continuously generated and collected in files or data-
bases. With batch processing, data for analysis moves into a
big data repository for periodic analysis. Data is aggregated in
logical chunks — for example, point-of-sale transactions from
a store in the last 60 minutes or all accounting transactions
during a day.
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Batch

Streaming

Time
Figure 3-1: Batch processing versus stream processing.

Definition, execution, and management of batch processing
are typically performed using extract, transform, and load
(ETL) and/or extract, load, and transform (ELT) tools.

Streaming is the process of collecting, integrating, and pro-
cessing data as it is generated. It’s mostly used when batch
processing is too slow.

Stream processing

Stream processing combines collection and preliminary
analysis of data as it is generated. It’s often used when batch
processing could delay needed insight. For example, when a
customer adds an item to an online shopping cart, a cross-
sell recommendation analysis immediately determines and
displays an offer for a related product.

Sometimes stream processing is used to break up the analytic
workload with some analysis occurring at collection and other
analysis done later within the big data system. For example,

in information security and fraud detection applications,
immediate analysis greatly reduces breach and fraud risk in
real time, whereas subsequent analysis can be used to track
historical risk and fraud trends.
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Sometimes stream processing is implemented using mini-
batches. That is, a number of input records are collected
and then processed instead of processing each record as it
arrives. When records arrive in quick succession, mini-batch
processing may be a more efficient alternative to immediate
processing of the stream.

Stream processing is executed using tools such as Cisco
Connected Streaming Analytics. Cisco ParStream is an example
of a fast-ingestion, high-compression database purpose-built
for capturing high-volume data streams.

Preparing Big Data for Analysis

After you’ve collected data from your data sources and
ingested it into a scalable big data storage system, the next
step is to prepare that data for analysis.

This preparation is needed because data from different
sources may not share the exact same definitions, formats,
and so on, thus making it hard to combine and analyze. For
example, two source systems might store dates in different
formats. Analysts use data preparation tools to transform
these dates into a consistent form, thereby enabling consis-
tent analysis.

Preparing data

Data preparation is the set of activities required to reformat
and transform data from the way it was collected and subse-
quently stored in the big data storage system into a form that
is suitable for analysis. This stage sounds relatively simple,
but it can account for a majority of effort and time in any data
analysis project, with some estimates as high as 80 percent.

Amongst business analysts today, Microsoft Excel has been
the de facto standard for data preparation. Although Excel
is an ideal tool for many use cases, big data and analytics
requires analytic tools that scale far beyond what you can
expect from a desktop application. This doesn’t mean, how-
ever, that tool designers can ignore the ease-of-use features
that contribute to Excel’s popularity.

19
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Data preparation tools that scale to big data loads and match
Excel’s ease of use are proving to be the new way to go to
reduce data preparation time and enable end-users to pre-
pare data themselves.

Using Cisco Data Preparation

Cisco Data Preparation is a self-service tool that allows ana-
lysts and other nonprogrammers to prepare big data for anal-
ysis. The tool brings the ease of use of Microsoft Excel to big
data and analytics. That, combined with the rich set of data
preparation functionality, creates an effective and efficient
tool for business analysts. This leaves analysts with more
time to analyze the data and gain important insights.

Ease of use, however, does not imply lack of power. Users

can employ an exploration-based process to iteratively test
hypotheses and evaluate feedback. The tool also incorporates
features to guide analysts and automate time-consuming
tasks. Cisco Data Preparation scales well beyond what desk-
top tools, like spreadsheets, are capable of handling.

Another advantage of Cisco Data Preparation is that it

helps improve governance by reducing the need for ad hoc
data preparation steps. There is no need for an analyst to
download a data set, perform some operations in an Excel
spreadsheet, and then load the results back into a sanctioned
process flow. These kinds of ad hoc fixes often solve a short-
term problem but lead to procedures that are difficult to
maintain, reproduce, and govern.

Be sure to review business analysts’ data preparation usage
trends. It can provide valuable insights into where IT should
focus future data and analytic investments.

Integrating data beyond the
big data systems

Despite best efforts, important analytic data will always exist
outside the big data storage systems. For example, data
managed by cloud applications such as Salesforce.com and
NetSuite live in the cloud. And in some cases, data sover-
eignty regulations prevent physical consolidation of source
data into big data systems.
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Businesses must integrate these other sources with their

big data systems to gather the full set of insights required

to successfully compete. For example, customer data that
includes only purchase and payment history is of limited use.
When combined with data about the customer’s behavior on
a website — such as what products the customer searched
for, which reviews were read, and how these activities change
over time — the opportunity for better customer engagement
and cross-selling is greatly enhanced.

Data virtualization

Data virtualization is a flexible data integration technique that
spans big data storage systems and other information sources
to provide a complete view of all data, regardless of where the
data resides.

It allows your business to pull data directly from multiple
sources on demand, transform it, and deliver it to your ana-
lytic tool of choice as needed. Data from external sources can
remain in their original system of records, such as data ware-
house or cloud repository.

g‘?‘“\m! Data virtualization does not eliminate the technical challenges
of data integration, but it does simplify and accelerate the
integration process.

Cisco Data Virtualization

Cisco Data Virtualization is a proven data integration plat-
form used by hundreds of enterprises to integrate big data,
traditional enterprise data sources, cloud sources, Internet of
Things (IoT) device sources, and more.

Cisco Data Virtualization lets IT and end-users access data
from multiple sources without having to delve into implemen-
tation details for each data source.

When compared to traditional ETL/ELT-based approaches
to this type of integration, Cisco Data Preparation is faster to
build and deploy, often enabling enterprise-grade integration
of diverse data sources in days, not months.

It is also more economical, with typical hardware and
software costs up to 90 percent lower than standard ETL
implementation.
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And it solves practical problems such as integrating data
sources that cannot — or should not — reside in a big data
system:

v Governance or compliance rules on source systems
prevent copying the data.

v Source data is easy to access and analyze without
replication.

v Source data volumes are too large to move.



Chapter 4

Infrastructure for Big Data
and Analytics

In This Chapter
Identifying key requirements of big data infrastructure

Reviewing the capabilities and advantages of Cisco Unified
Computing System

B ig data requires a more scalable and extensible infra-
structure to be designed and deployed. Traditional
business intelligence (BI) platforms are often appliance type
design or more regimented in configuration. For this reason,
scalability and manageability are critical for a big data
infrastructure.

Key Requirements of Big Data
Infrastructure

When enterprises extend their IT infrastructure to support
big data and analytics, they’re committing to maintaining and
managing a new set of services.

Scalability

Big data is characterized in part by the volume of data cap-
tured and analyzed by businesses. The data by itself is like a
raw natural resource that must be extracted and processed to
transform it into something of value.
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In addition, the volume of data can easily grow exponentially,
so the infrastructure must be able to scale quickly and consis-
tently to meet the needs of growing businesses.

Scalable big data infrastructure includes three core
components:

1 Compute: The rapid growth of data requires an environ-
ment that can scale processing power to keep up with
the data. This usually means adding more identical serv-
ers or like servers to the existing environment since most
big data platforms scale horizontally. It’s also critical for
a large server deployment to be configured consistently
to ensure sustainable performance.

1 Storage: A big data and analytics environment often
becomes the repository of valuable data for the busi-
ness. Data grows at an increasing rate and often has
substantial retention requirement. A sustainable big data
environment must support rapid expansion and changing
performance concerns. As data ages, the platform should
adjust to changing performance requirement versus
capacity concerns.

+* Network: Big data means lots of data movement that
requires high-performance networking to keep up with
processing and analysis. High latencies, insufficient band-
width, and other network performance issues will cripple
an otherwise capable big data infrastructure, leading to
degraded analytics capability and lower business value.

Big data offers the potential for valuable insights about busi-
ness operations and market opportunities, but it requires a
scalable infrastructure that meets the compute, storage, and
networking demands.

Cisco Big Data and Analytics
Infrastructure

Cisco has developed an enterprise-grade infrastructure offer-
ing built around Cisco Unified Computing System (UCS) and
Cisco Application Centric Infrastructure (ACI).



Chapter 4: Infrastructure for Big Data and Analytics 25

Cisco Unified Computing System

The Cisco UCS is a hardware platform designed to support the
needs of big data. When compared to other hardware vendor
offerings, UCS offers the following advantages:

v Scalability: Consistent and repeatable configuration
whether deploying 1 or 1,000 servers

1 Manageability: Policy-driven configuration and central-
ized management to reduce operational overhead

v Performance: Optimized component, configuration, and
network infrastructure

UCS is a complete hardware platform that includes servers,
network, and storage with integrated management. Of course,
Cisco Services is available to support initial installation and
ongoing operations.

Cisco UCS Integrated
Infrastructure for Big Data

Cisco UCS Integrated Infrastructure for Big Data provides
specific configuration designed for big data workloads. Use it
to deliver insights faster, and reduce total cost of ownership

(TCO).
The core components include:

v Cisco UCS 6200 and 6300 platform fabric interconnects:
One Cisco UCS Manager instance can manage two Cisco
UCS 6300 or 6200 Series Fabric Interconnects, up to
20 Cisco UCS 5100 Series Chassis, up to 40 total Cisco
UCS 2200 or 2100 Series Fabric Extenders, and 160 Cisco
UCS B-Series Blade Servers or Cisco UCS C-Series Rack
Servers.

v Cisco UCS Manager: Cisco UCS Manager provides policy-
driven configuration and a central point of management
and monitoring for the entire UCS system.

It helps significantly reduce management and administra-
tion expenses by automating routine tasks to increase
operational agility while reducing risk.
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UCS Manager manages all the system components as a
single logical entity. It can be accessed through an intui-
tive graphical user interface (GUI), a command-line inter-
face (CLI), or an XML application-programming interface
(APD). Cisco UCS Manager uses service profiles to define
the personality, configuration, and connectivity of all
resources within Cisco UCS, radically simplifying provi-
sioning of resources so that the process takes minutes
instead of days. This simplification allows IT depart-
ments to shift their focus from constant maintenance to
strategic business initiatives.

v Cisco UCS C-Series Rack Servers: Cisco UCS C-Series
Rack Servers deliver unified computing in an industry-
standard form factor with flexible compute and storage
options to reduce total cost of ownership and increase
agility. Cisco UCS Virtual Interface Card (VIC) offers flex-
ible network options configured on demand through
Cisco UCS Manager.

1 Cisco UCS Director Express for Big Data: Cisco UCS
Director Express for Big Data provides a single-touch
solution to deploy Hadoop on Cisco UCS servers. It also
provides a single management frame across both physi-
cal infrastructure and Hadoop software.

Cisco Application Centric
Infrastructure

Cisco ACI delivers policy-driven network configuration across
Cisco Nexus 9000 switches to reduce TCO, automate IT tasks,
and accelerate data center application deployments. Cisco
ACI offers a scalable Software Defined Networking (SDN) plat-
form to automatically monitor and adapt to changing network
conditions and topology.




Chapter 5

Three Must-Haves to
Ensure Success

In This Chapter
Understanding your data and applications
Planning for scalable infrastructure

Building relations with vendors and partners

B ig data and analytics is a challenging undertaking, but
a valuable one. Act on these three factors to expedite

deployment, mitigate risk, and ensure a successful big data
and analytics outcome.

Understanding Your Data
and Applications

Data and applications are interwoven components of big data
and analytics.

Batch processing will always have a role, but near real-time
operations are becoming essential to today’s business. Mobile
devices, sensors, and other Internet of Things (IoT) technolo-
gies will alter the balance of batch and streaming data.

Big data is dynamic in terms of volume, types, and use cases
for data. Remember that as business environments and mar-
kets change, the demands placed on your big data and analyt-
ics infrastructure will change as well.
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Don’t think of a big data project as a destination but as a jour-
ney. You'll reach a useful state that you’ll build on for the next
phase as business and data requirements change.

Planning for Scalable
Infrastructure

Scalability is an essential characteristic of big data and analyt-
ics. Data volumes will grow over time and require additional
storage.

It’s important to select an infrastructure platform — compute,
storage, and network — that can scale as your workload
grows.

Use an infrastructure platform designed and tested for big
data and analytics application, rather than reinventing the
wheel with an ad hoc infrastructure. Cisco and its big data
ecosystem partners provide integrated solutions that acceler-
ate time to value.

UCS Integrated Infrastructure Platform described in this book
provides an end-to-end hardware and software solution that
adapts.

Plan to manage infrastructure to the dynamic needs of enter-
prises. Leverage the management capabilities of the Cisco
UCS platform, including

v Cisco UCS

v Cisco UCS Fabric Interconnects

v Cisco UCS Manager

v Cisco UCS Director Express

v Cisco ACI
Apply Cisco Validated Design (CVD) to achieve predictable
and tested performance and scalability between Cisco UCS
and its partners’ joint solutions. The most recent version of

the CVD can be found at www.cisco.com/go/bigdata_
design.


http://www.cisco.com/go/bigdata_design
http://www.cisco.com/go/bigdata_design
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Building Relations with Uendors
and Business Partners

Data professionals can spend years studying system designs
and working in complex production environments, but your
business demands faster results. Don’t be afraid to enlist out-
side resources and take advantage of their experience in big
data and analytics.

Cisco is a long-term partner to enterprises deploying big data
and analytics infrastructure, as well as an established user of
these technologies. It can bring its own experience and the
expertise of its third-party vendor ecosystem to supplement
its customers’ in-house resources. Through its extensive joint
products and engineering interaction, Cisco and its partners
deliver accelerated solutions to various customer requirements.
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Appendix

Cisco Big Data and
Analytics Partners

M any vendors are staking a claim to some part of the big
data market. Here are examples of some vendors that

offer products that scale to the meet the data collection, stor-
age, and analysis demands of big data and analytics.

Cloudera

Cloudera delivers a modern data management and analytics
platform built on Apache Hadoop and the latest open-source
technologies. Cloudera helps some of the world’s leading
organizations help solve challenging business problems with
Cloudera Enterprise, a fast, easy, and secure data platform
that helps customers efficiently capture, store, process,

and analyze vast amounts of data, empowering them to use
advanced analytics to drive business decisions quickly, flex-
ibly, and at lower cost than has been possible. Cloudera also
offers comprehensive support, training, and professional
services.

Cloudera Enterprise runs seamlessly on and works intel-
ligently with the Cisco UCS Integrated Infrastructure for Big
Data. Together they enable clients to store, protect, and
access data when needed in an industry-compliant environ-
ment. As clients grow, Cloudera and Cisco can scale to meet
needs without slowing business activity down. Organizations
benefit from proactive and predictive support, including
alerts of potential issues to minimize downtime. In addition,
data is well protected with authentication protocols and data
encryption. Learn more at www.cloudera . com.


http://www.cloudera.com
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Hortonworks

Hortonworks is a leading commercial vendor of Apache
Hadoop, the open-source platform for storing, managing, and
analyzing big data. Hortonworks Data Platform, its distribu-
tion of Apache Hadoop, provides an open and stable founda-
tion for enterprises and a growing ecosystem to build and
deploy big data solutions.

Hortonworks is a trusted source for information on Hadoop,
and together with the Apache community, Hortonworks is
making Hadoop an enterprise data platform. Hortonworks
provides technical support, training, and certification programs
for enterprises, systems integrators, and technology vendors.

1M

Cisco and IBM have an almost two-decade history of work-
ing together, deep technical expertise, global resources, and
world-class support, demonstrated by more than 25,000
shared customers.

In 2014, Cisco joined with IBM to create the VersaStack
Solution, the world’s first integrated infrastructure based on
the IBM Storwize family of virtualized storage technologies
and the Cisco Unified Computing System (Cisco UCS). Further
extending this partnership, the two companies created a
comprehensive set of solutions for big data and analytics,
combining innovations from Cisco UCS such as programmable
infrastructure with open-source software with enterprise-
grade capabilities in IBM Biglnsights for Apache Hadoop.
These solutions are designed and optimized for common use
cases, pre-tested, pre-validated, and fully documented by
Cisco and IBM engineers to ensure dependable deployments
that can scale from small to very large as workload demands.

MapR

MapR provides a converged data platform that integrates the
power of Hadoop and Spark with global event streaming, real-
time database capabilities, and enterprise storage, enabling
customers to harness the enormous power of their data.
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Organizations with the demanding production needs, includ-
ing sub-second response for fraud prevention, secure and
highly available data-driven insights for better healthcare,
petabyte analysis for threat detection, and integrated opera-
tional and analytic processing for improved customer experi-
ences, run on MapR.

MapR is used across financial services, retail, media, health-
care, manufacturing, telecommunications, and government
organizations, as well as by leading Fortune 100 and Web 2.0
companies. Amazon, Cisco, and Google are part of MapR’s
broad partner ecosystem.

MapR has partnered with Cisco to create a validated and
tested infrastructure design that can be rapidly deployed,
managed, and scaled with high reliability for companies
now living in a data-driven world. In addition to this vali-
dated, integrated, architecture for big data, Cisco and MapR
currently offer joint services and software through Cisco’s
Advanced Services team. Together, they're looking at future
technology integrations.

SAS

SAS, a privately held company based out of Cary, North
Carolina, is a market leader in software analytics. SAS soft-
ware is installed in more than 148 countries on more than
80,000 sites worldwide. Ninety-one of the top 100 companies
on the 2015 Fortune Global 500 use SAS to make business
decisions. SAS generates more than $3 billion annually in reve-
nue and reinvests 25 percent back into research and develop-
ment (R&D). SAS sells into a broad set of verticals, including a
very strong presence in financial services and health and life
sciences. SAS solutions cross the spectrum of the analytics
space including big data and analytics and visualization. SAS
professionals work closely with business stakeholders to
bridge the gaps between data, discovery, and deployment on
an enterprise scale.

SAS offers visual analytics and high-performance analytics
on Cisco UCS. SAS has also integrated its intelligent contact
center software for analytics with Cisco call center software,
providing keen insights to call center managers. Learn more
at www.sas.com.


http://www.sas.com
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SAP

A market leader in enterprise application software, SAP appli-
cations and services enable customers to operate profitably,
adapt continuously, and grow sustainably.

Together, Cisco and SAP offer differentiated, scalable, highly
secure end-to-end solutions. With SAP Applications on Cisco
UCS, you can reduce deployment risks, complexity, and total
cost of ownership (TCO). This can transform the way people
connect, communicate, and collaborate.

Splunk

Splunk, Inc., is a market-leading platform that powers
Operational Intelligence. Splunk pioneers solutions that make
machine data accessible, usable, and valuable to everyone.
More than 10,000 customers in over 100 countries use Splunk
software and cloud services. You can try Splunk solutions for
free: www.splunk.com/free-trials.

Cisco and Splunk have built more than 20 apps for Cisco infra-
structure integration and management, including apps for
UCS and ACI. Splunk doesn’t have equivalent apps for other
compute platforms for any other vendor. Together, Cisco and
Splunk have future plans for innovations in the IT operations
and security analytics areas.

Platfora

Platfora is the number-one big data discovery platform built
natively on Apache Hadoop and Spark. Platfora enables
business users and data scientists to visually interact with
petabyte-scale data in seconds, allowing them to work with
even the rawest forms of transaction, customer interaction,
and machine data.

Learn more about Platfora at www.platfora.com, read its
blog at www.platfora.com/blog, or follow @platfora on
Twitter.



http://www.splunk.com/free-trials
http://www.platfora.com
https://www.platfora.com/blog
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