


These materials are © 2016 John Wiley & Sons, Inc. Any dissemination, distribution, or unauthorized use is strictly prohibited.



These materials are © 2016 John Wiley & Sons, Inc. Any dissemination, distribution, or unauthorized use is strictly prohibited.

Composable 
Infrastructure

HPE Special Edition



These materials are © 2016 John Wiley & Sons, Inc. Any dissemination, distribution, or unauthorized use is strictly prohibited.



These materials are © 2016 John Wiley & Sons, Inc. Any dissemination, distribution, or unauthorized use is strictly prohibited.

Composable 
Infrastructure

by Scott D. Lowe

HPE Special Edition



These materials are © 2016 John Wiley & Sons, Inc. Any dissemination, distribution, or unauthorized use is strictly prohibited.

Composable Infrastructure For Dummies®, HPE Special Edition
Published by 
John Wiley & Sons, Inc. 
111 River St. 
Hoboken, NJ 07030‐5774 
www.wiley.com

Copyright © 2016 by John Wiley & Sons, Inc., Hoboken, New Jersey

No part of this publication may be reproduced, stored in a retrieval system or transmitted in any 
form or by any means, electronic, mechanical, photocopying, recording, scanning or otherwise, 
except as permitted under Sections 107 or 108 of the 1976 United States Copyright Act, without the 
prior written permission of the Publisher. Requests to the Publisher for permission should be 
addressed to the Permissions Department, John Wiley & Sons, Inc., 111 River Street, Hoboken, NJ 
07030, (201) 748‐6011, fax (201) 748‐6008, or online at http://www.wiley.com/go/permissions.

Trademarks: Wiley, For Dummies, the Dummies Man logo, The Dummies Way, Dummies.com, 
Making Everything Easier, and related trade dress are trademarks or registered trademarks of John 
Wiley & Sons, Inc. and/or its affiliates in the United States and other countries, and may not be used 
without written permission. All other trademarks are the property of their respective owners. John 
Wiley & Sons, Inc., is not associated with any product or vendor mentioned in this book.

LIMIT OF LIABILITY/DISCLAIMER OF WARRANTY: THE PUBLISHER AND THE AUTHOR MAKE 
NO REPRESENTATIONS OR WARRANTIES WITH RESPECT TO THE ACCURACY OR 
COMPLETENESS OF THE CONTENTS OF THIS WORK AND SPECIFICALLY DISCLAIM ALL 
WARRANTIES, INCLUDING WITHOUT LIMITATION WARRANTIES OF FITNESS FOR A PARTICULAR 
PURPOSE. NO WARRANTY MAY BE CREATED OR EXTENDED BY SALES OR PROMOTIONAL 
MATERIALS. THE ADVICE AND STRATEGIES CONTAINED HEREIN MAY NOT BE SUITABLE FOR 
EVERY SITUATION. THIS WORK IS SOLD WITH THE UNDERSTANDING THAT THE PUBLISHER IS 
NOT ENGAGED IN RENDERING LEGAL, ACCOUNTING, OR OTHER PROFESSIONAL SERVICES. IF 
PROFESSIONAL ASSISTANCE IS REQUIRED, THE SERVICES OF A COMPETENT PROFESSIONAL 
PERSON SHOULD BE SOUGHT. NEITHER THE PUBLISHER NOR THE AUTHOR SHALL BE LIABLE 
FOR DAMAGES ARISING HEREFROM. THE FACT THAT AN ORGANIZATION OR WEBSITE IS 
REFERRED TO IN THIS WORK AS A CITATION AND/OR A POTENTIAL SOURCE OF FURTHER 
INFORMATION DOES NOT MEAN THAT THE AUTHOR OR THE PUBLISHER ENDORSES THE 
INFORMATION THE ORGANIZATION OR WEBSITE MAY PROVIDE OR RECOMMENDATIONS IT 
MAY MAKE. FURTHER, READERS SHOULD BE AWARE THAT INTERNET WEBSITES LISTED IN 
THIS WORK MAY HAVE CHANGED OR DISAPPEARED BETWEEN WHEN THIS WORK WAS 
WRITTEN AND WHEN IT IS READ.

ISBN 978‐1‐119‐28854‐1 (pbk); ISBN 978‐1‐119‐28855‐8 (ebk)

Manufactured in the United States of America

10   9   8   7   6   5   4   3   2   1

For general information on our other products and services, or how to create a custom For Dummies 
book for your business or organization, please contact our Business Development Department in 
the U.S. at 877‐409‐4177, contact info@dummies.biz, or visit www.wiley.com/go/custompub. 
For information about licensing the For Dummies brand for products or services, contact 
BrandedRights&Licenses@Wiley.com.

Publisher’s Acknowledgments
Some of the people who helped bring this book to market include the following:

Development Editor: Elizabeth Kuball

Copy Editor: Elizabeth Kuball

Acquisitions Editor: Katie Mohr

Editorial Manager: Rev Mengle

Business Development Representative: 
Karen Hattan

Production Editor: Kumar Chellappan

http://www.wiley.com
http://www.wiley.com/go/permissions
mailto:info@dummies.biz
http://www.wiley.com/go/custompub
mailto:BrandedRights&Licenses@Wiley.com


These materials are © 2016 John Wiley & Sons, Inc. Any dissemination, distribution, or unauthorized use is strictly prohibited.

Table of Contents
Introduction   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .1

About This Book ........................................................................ 1
Foolish Assumptions ................................................................. 1
Icons Used in This Book ............................................................ 1
Beyond the Book ........................................................................ 2
Where to Go from Here ............................................................. 2

Chapter 1: Introducing the Idea Economy  .  .  .  .  .  .  .  .  .  .  .  .  .3
The Pitfalls of Traditional Infrastructure ................................ 4

Operations driven ............................................................ 5
Cost and efficiency focus ................................................ 5
Slow to change ................................................................. 6
Keeping the lights on....................................................... 7

Modern Business and IT Drivers .............................................. 7
Apps driven ...................................................................... 7
Agility focused.................................................................. 8
Revenue generating ......................................................... 9
Agility, velocity, and reality .......................................... 10

Traditional IT and the Idea Economy .................................... 10
Run anything .................................................................. 12
Move faster ..................................................................... 12
Work efficiently .............................................................. 12
Unlock value ................................................................... 13

Chapter 2: Achieving Utopia  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .15
Anytime, Anywhere, Any Workload with the  

Right Service Level ............................................................... 15
Anytime ........................................................................... 16
Anywhere ........................................................................ 16
Any workload ................................................................. 17
The right service level................................................... 18

Programmable Infrastructure as a Business Enabler .......... 18

Chapter 3: Four Categories of Infrastructure  .  .  .  .  .  .  .  .  .19
Traditional Infrastructure ....................................................... 19
Converged Infrastructure ....................................................... 20
Hyperconverged Infrastructure ............................................. 21
Composable Infrastructure ..................................................... 23



Composable Infrastructure For Dummies, HPE Special Edition  vi

These materials are © 2016 John Wiley & Sons, Inc. Any dissemination, distribution, or unauthorized use is strictly prohibited.

Chapter 4: Fluid Resource Pools  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .25
An Introduction to Composable Infrastructure ................... 25
A Fluid Resource Pool ............................................................. 26
Workload Support .................................................................... 27

Physical ........................................................................... 28
Virtual .............................................................................. 29
Container‐based ............................................................. 29

Simple Scalability in Both Directions .................................... 30
Traditional as Well as Cloudlike ............................................ 30

Chapter 5: Software‐Defined Intelligence  .  .  .  .  .  .  .  .  .  .  .31
The Software‐Defined Data Center ......................................... 31
Template‐Driven Infrastructure ............................................. 32
Frictionless IT ........................................................................... 33
Hardware and Software Architected as One ........................ 34

Chapter 6: Unified Application  
Programming Interface  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .35

Identifying the Problem with API Proliferation .................... 35
Composable as the Glue.......................................................... 36
IT: Cost Center or Revenue Generator? ................................ 36

A developer focus .......................................................... 37
Transforming IT ............................................................. 38
Accelerated and automated testing ............................ 38
Integrate and automate across the data center ......... 39

The API‐Driven Composable Promise ................................... 39

Chapter 7: Your Ten Composable  
Infrastructure Rights   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .41



These materials are © 2016 John Wiley & Sons, Inc. Any dissemination, distribution, or unauthorized use is strictly prohibited.

Introduction

T 
he data center is at the beginning of a transformation — a 
renaissance of sorts. No longer is the business willing to 

be shackled by inefficient, inflexible data center systems that 
impose delay into critical business objectives.

Although IT has to maintain a number of existing line of busi-
ness applications, it’s also being pushed into helping to sup-
port the new way of doing business in what is called the idea 
economy.

About This Book
There is more data center opportunity available than meets 
the eye. This 48‐page journey will help you to understand all 
the options at your disposal and how they stack up to one 
another. After reading this book, you’ll know just how com-
posable infrastructure fits into the landscape and how it can 
help you to propel your business into the 22nd century.

Foolish Assumptions
For this book, I assume that you have at least a basic under-
standing of data center computing, virtualization, and storage. 
The general audience for this book is anyone in IT who may 
want to learn more about data center architectures. The audi-
ence is intended to be technical staff as well as managerial 
and executive staff.

Icons Used in This Book
Throughout this book, you will find a number of icons 
intended to help you better understand and remember key 
concepts.
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I use the Remember icon when you need to stop for a second 
and make sure you recall a key concept before forging ahead 
in a chapter.

When you see the Tip icon, put that information in your back 
pocket to save for later, when you analyze your own data 
center environment.

I don’t go super deep into technical stuff in this book, but 
you’ll find some technical elements in various places. They’re 
marked with the Technical Stuff icon.

Sometimes you need a little extra nudge to watch out for  
certain things that can become problems for you. Throughout 
this book, I point out places where you might need to take 
some extra care.

Beyond the Book
There’s only so much I can cover here. To learn even more 
about composable infrastructure when you’re done, look 
around HPE’s website for composable‐focused materials. Visit 
www.hpe.com/info/composable for more information.

Where to Go from Here
Even if you choose to ignore everything else you’ve read in 
this book, never forget that, no matter how much money is 
saved, if the users can’t get their work done in a reasonable 
way, IT will be seen as a failure. It’s up to forward‐thinking 
technologists and leaders to figure out how to turn the IT 
function into a driver of the business.

http://www.hpe.com/info/composable
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Introducing the Idea 
Economy

In This Chapter
▶▶ Identifying the two operational models that modern IT must support

▶▶ Discovering why the idea economy requires new ways of thinking 
about IT

▶▶ Gaining insight into why traditional IT methodologies are no longer 
enough

A 
ccording to HPE CEO Meg Whitman, “We’re now living in 
an idea economy where success is defined by the ability 

to turn ideas into value faster than your competition.”

The world of the IT department is undergoing a fundamental 
change in how to do business.

Is that scary?

For many, it may be. But there are really good reasons for 
this change, and many revolve around the increasing need 
to deliver applications and services faster than ever before. 
This is not to say that IT has been doing anything wrong for a 
decade. Far from it. IT departments have worked hard to meet 
the needs of the business.

But times change. Companies change. The world changes 
around us. And that’s where we are today.

Chapter 1
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Although IT was hard at work building out the current data 
centers, the world changed. “The cloud” became ubiquitous 
with efficiency. Virtualization became the norm, but then 
stalled out even as it supported more and bigger workloads. 
Businesses became far more tech‐savvy than they were a 
decade ago.

This new business paradigm — labeled the idea economy —  
requires a different mindset and a different kind of infrastruc-
ture. In this chapter, I explain why this is so.

The Pitfalls of Traditional 
Infrastructure

Let’s face some cold, hard facts. For all the advances in tech-
nology and the tools we use to manage the infrastructure 
today, the complexity and inefficiency from operational and 

What is the idea economy?
CIOs and line‐of‐business execu-
tives are at the forefront of a major 
transformation aimed at leveraging 
the competitive advantages of the 
new hyper‐connected enterprise. 
Industry research firm IDC describes 
the new IT for mobile devices, cloud 
services, social networks, and big 
data analytics as the “third plat-
form.” Gartner calls it “Bimodal IT.”

HPE calls this evolution for infrastruc-
ture the “idea economy” because it 
gives IT the ability to drive new busi-
ness opportunities by quickly deliv-
ering revenue‐generating products, 
services, and experiences. Instead 
of just providing technology to auto-
mate internal business processes, 

IT can now directly impact business 
strategy and revenues by creating 
software‐based services that

▶✓ Energize growth

▶✓ Strengthen profitability

▶✓ Boost productivity

▶✓ Enhance innovation

▶✓ Increase organizational agility

▶✓ Improve the customer experience

▶✓ Provide a competitive advantage

It’s with this definition in mind that 
I present the challenges facing and 
opportunities afforded IT in moving 
ahead.
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resource silos seems to continue unabated. The business 
needs IT at the forefront for driving new efficiencies through 
productivity, reducing costs, and innovating to create new 
opportunities for the business to remain competitive. However, 
IT is  burdened with maintaining the existing infrastructure 
with little or no tolerance for downtime from the business. The 
constant struggle to manage both the existing and the new is a 
tipping point for change within many organizations.

A good chunk of the challenges in IT today is the direct 
result of the outcomes borne from the trees of the modern 
IT department, which has its roots way back in the 1970s. 
Although the hardware and software have changed, for many 
IT departments, it’s been business as usual ever since.

Don’t believe me? Read on to learn why this is the case and, 
more important, how we’re going to fix it.

Operations driven
There is a joke that goes like this:

Announcer: “What do we want!?”

Crowd: “TIME TRAVEL!”

Announcer: “When do we want it!?”

Crowd: “THAT’S IRRELEVANT!”

Today’s businesses want to jump forward in time, but IT 
is struggling to keep up with the demands of business. So, 
today’s IT functions need to take a hard look at the kinds of 
services they’re supporting so they can take action today, and 
not at some nebulous point in the future. All too often, issues 
with data center infrastructure add delays to business‐critical 
projects, creating issues that are far from irrelevant.

Cost and efficiency focus
Simply put, in many organizations, IT is seen as a cost center 
and is deployed as a support function. And, like any cost, the 
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business is constantly looking for ways to reduce or eliminate 
based on the age old adage of more for less.

We all know that there comes a point at which this paradigm 
no longer works. There is only so much perceived inefficiency 
that can be driven out of a system before you start to cut 
important elements, resulting in poor service delivery, which 
results in poor business outcomes.

Often, in these cases, data center density becomes a topic of 
conversation, with a desire to cram as much as is physically 
possible into as little space as possible because data center 
expansion can be costly for both operating and capital budgets. 
A common approach has been to consolidate through virtual-
ization, hosting more applications on less hardware in an effort 
to reduce costs.

Overall, the goal for a traditional data center and the associ-
ated IT staff is to drive costs out of the business. As smart 
people often say, “You can’t cut your way to prosperity.”

Slow to change
Perhaps one of the biggest frustrations from the business 
is just how slow data center infrastructure is to change. 
The business is demanding new and improved services and 
cannot wait for the infrastructure to catch up.

Here’s the deal, though: IT is also charged with ensuring sta-
bility and data protection, goals that are sometimes incompat-
ible with constant innovation and a high change rate in the 
infrastructure.

This scenario won’t change anytime soon. There will always 
need to be a part of IT that is focused on rock‐solid stability 
over all else.
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Keeping the lights on
As a cost center pushed to do things as inexpensively as 
possible, IT is often forced to do the bare minimum possible 
within the confines of its budget, a situation often referred 
to as “keeping the lights on.” IT’s role in this scenario is rel-
egated to a simple maintenance role, ensuring that systems 
meet basic business needs.

IT is being held back from new services by maintenance. It’s 
unfortunate that IT is put into this position; keeping critical 
business applications running is really important, but it has 
become an underappreciated outcome in many places. The 
focus on maintaining basic operations as efficiently as possi-
ble is one of the reasons that we see so much outsourcing and 
cloud migrations taking place. These kinds of services have, in 
many ways, become commoditized.

Modern Business and IT Drivers
What would happen if the power of IT was harnessed for the 
entire business versus back office or support functions? What 
would happen if the IT infrastructure was developed in such 
a way as to enable the business to treat IT and the underlying 
infrastructure to drive growth and new opportunities rather 
than simply as a cost to be managed?

Apps driven
In the modern world, apps rule the day. There are apps for 
everything. Customers and employees need to be able to 
access business services from any device, whether that be 
through a remote office PC/thin client or mobile. A lot of these 
apps today are merely an interface to access information from 
and make changes to applications that live in the data center. 
A good example is mobile banking, whereby many people 
expect the convenience of being able to access all their 
day‐to‐day financial services without having to visit a bank. 
But they also run in local data centers and in other cases, on 
cloud services or as a part of Software‐as‐a‐Service (SaaS) 
platforms.
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Regardless of where they run, business units need to be 
able to update or change applications continuously as they 
respond to changing customer demands and opportunities 
for new services, and IT must be able to reliably and rapidly 
implement these changes.

Agility focused
Business agility is increasingly important. Those that are agile 
gain a competitive advantage over those that are stuck in 
old IT silos. As individual business units have become more 
aware of how the right technology tools can enable the busi-
ness, there is far less tolerance for old paradigms that require 
formal IT approval and then the IT‐managed deployment of 
infrastructure to support it.

The idea economy demands that business units have the abil-
ity to, within reason, deliver services using infrastructure that 
is seamlessly and transparently provisioned. Yes, this infra-
structure may still be maintained by IT, but IT now becomes 

Bimodal IT
Realistically, IT won’t be exiting the 
operational support business any-
time in the near future. Many of the 
existing systems are critical to the 
business, so it’s more about bridging 
the existing and the new to enable IT 
to spend more time supporting busi-
ness initiatives versus being confined 
to maintaining back office applica-
tions. If you can’t get the basics — 
the “keeping the lights on” stuff for 
the business — right, you have no 
hope of leveraging IT in other ways.

At the same time, though, there 
exists the urgent need to enable IT 

to be a revenue generator at the 
same time that it’s helping manage 
costs and efficiency. Gartner calls 
this bifurcated IT operational model 
“bimodal IT.” Mode 1 is the tradi-
tional stability‐focused model that 
emphasizes safety and accuracy. 
Mode 2, according to Gartner, is 
“exploratory and nonlinear, empha-
sizing agility and speed.”

In reality, both modes are important. 
In this book, I explain how compos-
able infrastructure can help you 
achieve the goals of both of the IT 
modes with a single infrastructure.
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the broker of new applications and services at the speed 
of light.

This concept also demands that IT itself have the ability to 
more seamlessly deploy new services. IT administrators have 
to be able to quickly and easily stand up entire environments 
from a centralized console without having to involve teams of 
specialists.

This shifts the IT department from its traditional role into one 
that enables business units to meet their goals and, by exten-
sion, to meet the goals of the business.

Revenue generating
Today’s new breed of apps and services can help drive 
growth throughout an organization and ensure survival for 
the business. Even the services supported by central IT can 
be revenue generating. In a bank, for example, consider the 
deployment of new mobile applications, which customers 
absolutely require as a part of their services portfolio. By 
having infrastructure that can scale quickly and easily and 
that is easier to manage and that is programmatic — stuff you 
learn more about later — it becomes far easier to develop 
these new services in ways that, even if supported by IT, are 
more automated than was possible in the past.

Consider this
Consider that mobile banking appli-
cation for a moment. Suppose that 
most of your customers are paid on 
the last day of the month, so you 
know to expect a spike at that time. 
It becomes easy to set up a schedule 
to deploy more resources to support 
that spike.

But what about when you don’t 
always know when to expect a 
spike? What if the application could, 
for example, automatically spin up 

additional web servers to handle 
this increased load? What if these 
additional web servers could auto-
matically become a part of a load‐
balancing group, all controlled by 
the application, and all happening 
without the need for ongoing human 
intervention?

This is one of the challenges of the 
idea economy and is just one of the 
ways that composable infrastructure 
can help to transform IT operations.
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Agility, velocity, and reality
The mantra for traditional IT revolves around stability.

But, in the modern data center, agility (the ability for IT and 
its provided services to adjust to meet new demands) and 
operational velocity (the speed by which new services or prod-
ucts can be delivered to market) rule the roost. The faster this 
can happen, the faster the organization can begin to benefit 
from new revenue streams or enhanced customer satisfaction. 
Figure 1‐1 depicts this balancing act.

With these competing demands comes a harsh reality. In the 
traditional environment, IT is bogged down in hardware silos. 
In the cloud environment, there are operational silos with 
multiple cloud vendors.

What’s an IT department to do?

Traditional IT and the  
Idea Economy

Earlier in this chapter, I describe two vastly different classes 
of applications:

 ✓ Traditional applications that are designed to support 
and automate existing business processes such as col-
laboration, data processing and analytics, supply chain, 

Figure 1-1:  Modern IT is a careful balancing act between two divergent 
paradigms.
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and web infrastructure. These kinds of applications are 
key to maintaining operational stability in the enterprise.

 ✓ A new breed of applications and services that drive 
revenue and new customer experiences by leveraging 
mobility, big data, and cloud native technologies. These 
kinds of applications are key drivers of the digital/idea 
economy.

IT is being stretched in traditional environments to lower 
operating costs while at the same time being stretched in the 
new application environment to increase operational velocity. 
Obviously, something has to change.

Meeting today’s challenges means leveraging the power of 
technology to quickly fuel the creative process and bring 
ideas to life. IT’s role must evolve from keeping the business 
running to accelerating time to business value. Even when IT 
agrees with this new charter, it’s difficult for the department 
to deliver on these priorities as traditional infrastructure is 
optimized for stability, scalability, and performance but not 
for speed. In the idea economy, infrastructure must be the 
engine of value creation, not the bottleneck to success.

What if you could run both kinds of workloads on the same 
infrastructure? What if IT could easily maintain those 
 business‐critical, keeping‐the‐lights‐on, stability‐seeking 
 applications while also providing an environment that is fully 
fluid and extensible?

Enter composable infrastructure, a top‐level overview of 
which is displayed in Figure 1‐2.

Figure 1-2:  A high‐level overview of composable infrastructure.
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Run anything
Even the most advanced business can’t just stop running 
legacy business‐critical applications. Further, these applica-
tions still need a robust environment in which to operate.

At the same time, you need an environment that can support 
the new breed of applications. With composable infrastruc-
ture, you no longer have to choose. You can run all your 
existing applications, as well as new apps, and optimize each 
for appropriate service levels. You can reduce capital expen-
diture (CapEx) and free up resources with a single infrastruc-
ture with fluid pools of physical and virtual compute, storage, 
and fabric.

Move faster
With a single cohesive infrastructure that provides native 
 support for new apps and services, IT can quickly accelerate 
app and service delivery and move from cost center to rev-
enue generator. With composable infrastructure, it becomes 
possible to accelerate application and service delivery 
through a single interface that precisely composes infrastruc-
tures at near‐instant speeds.

Not bad, eh?

Work efficiently
Attempting to maintain silos of infrastructure for different 
purposes is one of the fastest ways to waste time and money. 
You’ll need to orchestrate multiple tools, people, and pro-
cesses to maintain the silos. With a single infrastructure that 
can support all needs, you can reduce operational effort and 
cost and focus on innovation.

Beyond streamlining the physical environment, composable 
infrastructure will allow you to reduce operational effort and 
cost through internal software defined intelligence with tem-
plate driven, frictionless operations.
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Unlock value
At the end of the day, IT must provide value. In the idea 
economy, that means supporting those traditional applica-
tions while also supporting new apps and services. With 
composable infrastructure, IT can increase productivity and 
control across the data center by integrating and automating 
infrastructure operations and applications through a unified 
application programming interface (API).
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Achieving Utopia
In This Chapter

▶▶ Deploying infrastructure that can support anytime, anywhere, any 
workload computing

▶▶ Building a bridge from the old to the new, and why that bridge may 
never go away

▶▶ Seeing how programmable infrastructure helps organizations stream-
line operations and deliver value to the business

I 
T needs a makeover, and it’s time to establish a better way 
that revolves around the concepts discussed in Chapter 1. 

For this new order to succeed, you need to understand 
what’s possible and then make a plan to ensure you will  
succeed.

The three key areas for consideration are described in this 
chapter. These concepts form the foundation for composable 
infrastructure, which I describe in greater detail later in this 
book.

Anytime, Anywhere, Any 
Workload with the Right  
Service Level

Supporting the idea economy requires rethinking IT, but you 
knew that. When it comes to outcomes, what goals are you 
really trying to achieve through the implementation of a com-
posable infrastructure, which forms the basis for supporting 
this new business landscape?

Chapter 2
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Anytime
Infrastructure deployment should become an on‐demand 
activity that can be carried out by those who use it. Perhaps 
one of the most popular examples of how this kind of demand‐
based deployment can be beneficial is DevOps.

The idea economy demands that IT become part of the fabric 
of products and services that are rapidly innovated at every 
company. IT must keep up and even lead if a business is to 
remain competitive.

This has led to the rise of the DevOps approach currently 
sweeping the IT landscape. For organizations that seek to 
embrace DevOps, collaboration is the cultural norm. No 
longer are development and operations separated by different 
chains of command. In a DevOps environment, development 
and operations staff work side‐by‐side to support software 
across its entire life cycle, from initial idea to production  
support.

To provide DevOps groups — as well as other stakeholders —  
the IT infrastructure at the rate at which it is demanded, 
IT must increase its speed, agility, and flexibility to enable 
people anytime creation and re‐creation of resources.

Composable infrastructure enables this anytime paradigm.

Anywhere
Although hypervisor vendors might wish otherwise, a great 
many enterprise workloads run on — gasp! — bare metal! In 
other words, there are applications that are not virtualized. 
They simply run on a server.

A number of today’s really hot technologies seem to forget 
this fact. For example, as awesome as hyperconverged infra-
structure can be for many organizations, with most hypercon-
verged solutions, having fully virtualized workloads is one of 
the core prerequisites. In general, they won’t support bare‐
metal workloads.
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Bare‐metal and virtualized workloads are just two applica-
tion foundations that need to be supported in the modern 
data center. Today, containers are emerging as a compelling 
construct, providing significant benefits for certain kinds 
of workloads. Unfortunately, with traditional infrastructure 
approaches, IT needs to build out custom, unique infra-
structure to support them, at least until an infrastructure is 
deployed that can seamlessly handle physical, virtual, and 
container‐based workloads.

Imagine the complexity for the IT department charged with 
supporting all of this and being required to use traditional 
infrastructure to support it. Nightmare, expensive, and wow 
are three words that accurately describe the situation. Each 
environment would need its own hardware and software and 
might even need separate staff to support it. Hardware and 
 software can be expensive, and so are people.

Composable infrastructure provides an environment that sup-
ports the ability to run workloads on bare metal as well as 
virtual systems.

Any workload
Composable infrastructure eliminates the need for workload‐
specific environments and provides a fluid set of resources 
that can be dynamically combined to meet the unique needs 
of each application.

Do you have a legacy on‐premises Exchange server that you 
have to keep running? Do you have an enterprise resource 
planning (ERP) system that currently powers your business 
but will take ten years to phase out? At the same time, do you 
have an emerging DevOps philosophy under which you’d like 
to empower developers with dynamic computing environments 
as a part of their development efforts?

All these things can be accomplished simultaneously on 
the right kind of infrastructure. Composable infrastructure 
enables any workload to operate as a part of the solution.
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The right service level
Service levels — regardless of where an application or service 
is deployed — are critical, even when a particular application 
is assigned low priority! Service levels in a composable infra-
structure environment are enabled by providing users with a 
fluid pool of resources, which include compute, storage, and 
networking. Different applications will require different combi-
nations of these resources. Some will require very high‐ 
performance storage, while others may be able to work with 
lower levels of storage performance. By providing an infra-
structure on which any workload can operate, the right ser-
vice levels can be established for each workload. This helps 
IT move to on‐demand resource management. Only when 
something unexpected happens — for example, a new appli-
cation is deployed that exceeds the capability of the existing 
environment — will IT be required to act.

Programmable Infrastructure  
as a Business Enabler

To deploy infrastructure quickly, developers look to treat 
infrastructure as code. This allows them to deploy it, version‐ 
control it, and tear it down in the same way they manage 
the application software they’ve developed. This powerful 
common software layer then becomes a complete, and emi-
nently configurable and programmable, abstraction layer for 
all resources in the data center.

Abstraction is similar to virtualization, so the ubiquitous  
compute hypervisor has an important role to play here. 
However, to achieve infrastructure as code, the abstraction 
must happen at the infrastructure level so all resources —  
 compute, storage, and networking — are brought into the 
picture. With all resources being configured as software ele-
ments, practitioners gain control over the infrastructure and 
can actually use this control to accelerate the business in 
ways that were not possible just a few short years ago. The 
various infrastructure elements simply become an extension 
of the software and are themselves treated as code.
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Four Categories of 
Infrastructure

In This Chapter
▶▶ Understanding why traditional infrastructure is no longer meeting 
critical business needs

▶▶ Discovering emerging data center architectural opportunities

▶▶ Identifying the downsides to these new architectures

▶▶ Seeing how composable infrastructure can solve business workload 
needs

F 
or years, IT leaders have been looking for data center 
architectures that can better meet the needs of the busi-

ness. In general, data center architecture options fall into one 
of four categories, each of which is described in the following 
sections.

Traditional Infrastructure
First came the traditional data center architecture on which 
many, many organizations still operate. Today’s traditional 
infrastructure solutions harken from the days before virtu-
alization, in which data center operators were forced to toil 
away on physical servers. They shed tears of frustration as 
business units requested new applications that required 
standing up a few, or even dozens of new physical servers.

Although traditional infrastructure has served us well for a 
very long time, it does suffer from a number of weaknesses. 
First, deploying different kinds of architecture — physical, 
virtual, and containers — requires different kinds of hardware 

Chapter 3
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and software. In addition, it can require separate skill sets and 
can end up as a “cobbled together” infrastructure rather than 
one that is cohesive and easily maintained.

Traditional infrastructure results in a data center that 
becomes chock‐full of silos. There is a team of people in 
place to manage storage, another team to manage servers, 
and yet another to manage the networking layer. There may 
be more teams managing cross‐functions such as virtualiza-
tion that combines the compute environment and the storage 
 environment, too.

The result is a static environment that is not flexible. There 
are complex processes in place that often involve varying 
degrees of manual processes, engaging multiple teams, and all 
kinds of other inefficiencies.

Finally, it’s just a pain to manage it all. It requires a ton of 
coordination and a whole lot of skills, which can often be 
really hard and really expensive to acquire.

Converged Infrastructure
Having to individually procure and assemble all the pieces 
of a traditional infrastructure takes a lot of time, money, and 
knowledge. But even the best laid plans can still run into 
unforeseen challenges. When you try to assemble everything 
on your own, you may find that you’re missing a piece or that 
the pieces don’t quite fit together the way that you need.

In addition, all the various pieces are managed with separate 
tools, each of which requires a different kind of knowledge.

Converged infrastructure is intended to help address some 
of these challenges. With this type of environment, you’re 
buying preconfigured physical IT assets. By procuring the 
whole compute, storage, and network environment as a unit, 
you can be more assured that everything will interoperate as 
you expect. And, in some cases, converged infrastructure can 
be easier to manage.

But let’s pull the curtain back a bit. When you look at this 
kind of environment, you’re still buying the same kinds of 
hardware you’ve always bought, but you’re just buying it as 
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a package. Converged infrastructure systems aren’t built on 
new kinds of hardware. They consist of combinations of exist-
ing products that test well with one another.

There are some benefits to converged infrastructure that 
can’t be overlooked:

 ✓ Improved staff productivity: When you don’t have to 
worry about whether the various hardware silos will 
interoperate with one another, you can focus on maximiz-
ing your use of that environment instead of on trying to 
make it all work.

 ✓ Masks some complexity with people and software: 
Many converged infrastructure solutions ship with 
administration tools that can manage the full environ-
ment, which is far easier than managing everything 
separately. In that sense, this infrastructure solution is 
light-years ahead of traditional environments.

 ✓ Massively simplified procurement: When you buy con-
verged infrastructure, you’re buying it all at once, which 
makes procurement a breeze!

With that said, converged infrastructure is still defined by the 
hardware that runs the solution. It’s still not as flexible as it 
needs to be to solve today’s biggest business challenges, and 
it’s suitable only for really targeted workload types. This, in 
turn, can create new silos of converged infrastructures for dif-
ferent workload types.

Hyperconverged Infrastructure
Storage area networks (SANs) removed the need to maintain 
distributed storage islands for each server. They can scale 
easily but bring their own challenges around maintaining and 
deploying new resources. The scalability is ideal for large 
implementations, but for small sites or organizations this may 
be too much to manage, both in terms of people and cost. And 
when an array for smaller instances requires a lower level of 
service, this would be overkill in both cost and management 
overhead.

What would you do if you could just get rid of it?
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That’s the primary thought behind what has become known 
as hyperconverged infrastructure. This rising form of data 
center architecture is removing complexity by eliminating the 
SAN. Instead of deploying a monolithic storage array, storage 
is distributed to the various nodes that comprise the hyper-
converged infrastructure cluster.

Each node in this cluster manages its own local storage 
while also running a hypervisor. Don’t overlook what I just 
said there. Each node in hyperconverged infrastructure 
operates as both a virtualization host and as a node in a 
storage  cluster. That fact makes hyperconverged infrastruc-
ture unsuitable for supporting physical workloads because 
physical servers aren’t able to access the storage resources 
trapped inside the hyperconverged environment. That is, 
perhaps, the most significant downside to running hypercon-
verged infrastructure.

Hyperconverged infrastructure leverages software‐defined 
storage to work its magic. Software‐defined storage is a  
concept also gaining traction in the marketplace today. In 
a software‐defined storage environment, there is a piece  
of software — sometimes running on a virtual machine  
appliance and sometimes built right into the kernel of the 
hypervisor — that assumes responsibility for managing the 
storage on the local node. In the case of hyperconverged 
infrastructure, each of these storage management software 
layers coordinates with all its peers on other nodes, handily 
creating a completely distributed, scaled‐out storage environ-
ment that doesn’t need a monolithic SAN.

There are many reasons that people are looking at hypercon-
verged infrastructure today:

 ✓ Ease of management: Because the SAN is gone, there is 
no dedicated storage resource that needs managing, a 
fact that can really put a lot of companies — especially 
smaller ones that might have difficulty affording expen-
sive storage administrators — at ease. All storage is man-
aged via the hypervisor management software or by the 
integrated management tools provided by the hypercon-
verged infrastructure software vendor.
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 ✓ Scaling simplicity: When you need more capacity — 
whether that’s in the form of storage, processing power, 
RAM, or network uplinks — you just add another node 
to the cluster. It’s that easy! You can also generally grow 
in increments that make sense for your company. No two 
companies are alike, and each will have a need to grow 
at different speeds. With hyperconverged infrastructure, 
you have the potential to begin your journey to an envi-
ronment that supports fluid virtual IT.

 ✓ Cost: With the ability to deploy as few as two or three 
nodes — depending on the hyperconverged infrastruc-
ture vendor — it can be less expensive to jump into 
one of these solutions than it is to get into a traditional 
environment in which you need to buy a ton of storage 
upfront.

As I allude to, though, there are some serious challenges that 
you need to keep in mind when considering hyperconverged 
infrastructure:

 ✓ Virtualization only: Physical servers are not welcome in 
a hyperconverged infrastructure environment. Because 
most companies still have a mix of physical and virtual 
servers, this means that you’ll probably be spending 
your time maintaining at least two environments — one 
is the physical server environment and the other is the 
new hyperconverged infrastructure environment.

 ✓ No physical infrastructure support: I’m saying it again 
because it’s that important.

 • No SAN support for applications that require con-
nectivity to a Fibre Channel SAN.

 • Because HC systems combine both compute and 
storage, it isn’t possible to add more of one without 
also adding the other.

Composable Infrastructure
Now that you have a broad understanding of the pros and 
cons behind traditional infrastructure, converged infrastruc-
ture, and hyperconverged infrastructure, I want to give you 
a quick overview of how composable infrastructure can help 
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you solve the challenges introduced in those architectures 
(also see Table 3‐1 for a quick view):

 ✓ Hardware and software architected as one: Unlike many 
other data center architectures, composable infrastruc-
ture systems are built right alongside the software that 
will manage the environment. This tight coupling ensures 
that the two sides of the house cooperate to make sure 
that business workloads are well supported.

 ✓ Fluid IT: With the right hardware, composable infrastruc-
ture makes it a breeze to manage resources, including 
compute, storage, and fabric.

 ✓ Software‐defined everything: In general, hardware‐
bound architectures do not enjoy the kinds of flexibility 
and agility that are so critical to today’s businesses. 
Composable infrastructure, however, puts all the enter-
prise brains into software, making it very easy for the 
system to manage the abstracted resources and ensure 
that they are used to the best possible effect.

 ✓ Physical, virtual, and containerized workloads: With 
composable infrastructure, you don’t need to compro-
mise on the kinds of workloads you need to run. Bring 
it on!

Table 3-1 Data Center Architecture Spectrum
Traditional Converged Hyperconverged Composable

Complexity High Moderate Moderate Low

Time to 
value

Days, weeks, 
month

Days, weeks Hours, minutes Minutes, seconds

Flexibility Moderate, 
but very  
complex

Moderate Moderate High

Scaling Difficult Moderate Simple Simple

Workloads 
supported

Physical,  
virtual,  
containers

Physical, 
virtual,  
containers

Virtual,  
containers

Physical, virtual, 
containers
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Fluid Resource Pools
In This Chapter

▶▶ Getting background information on composable infrastructure

▶▶ Discovering the importance of disaggregating resources

▶▶ Identifying the various workload types supported in a composable 
infrastructure environment

▶▶ Finding out how simple it is to scale a composable environment

I 
n the next three chapters, you learn all about the three 
characteristics — fluid resource pools, software‐defined 

intelligence, and a unified application programming interface 
(API) — that comprise composable infrastructure. But before 
we jump right in, let’s take a look at the overall architecture.

An Introduction to Composable 
Infrastructure

We’ve talked a bit about composable infrastructure so far 
in this book, but in this section, I go into a little more depth. 
You’ve already learned about the ways in which traditional, 
converged, and hyperconverged architectures may introduce 
challenges in helping organizations seek to leverage the idea 
economy, but what does the supporting composable infra-
struture architecture really look like?

Chapter 4
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Composable infrastructure has three primary characteristics 
that make it perfectly suited to the needs of the modern enter-
prise. Figure 4‐1 provides you with a look at these three char-
acteristics. This chapter, as well as Chapters 5 and 6, expands 
on each of these.

A Fluid Resource Pool
In Chapter 3, you learn about a number of different data 
center architecture options that you have at your disposal. 
Each of those options carries with it very different capabilities 
when it comes to how resources align with one another, par-
ticularly as you try to expand your environment.

The primary problem with traditional, converged, and hyper-
converged infrastructure revolves around the resources that 
make up the environment. In order to be able to support dif-
ferent kinds of workloads, you often need to build out silos of 
infrastructure, a situation that forces you to increase the cost 
and complexity of the data center environment.

Furthermore, with some system architectures — most notably  
converged and hyperconverged infrastructure — administrators 
often need to scale resources in lockstep with one another. 
For example, suppose you’re running a hyperconverged infra-
structure environment and you need to add a few terabytes 
of storage. To do so, you also have to add more compute and 
RAM because you have to add resources in increments of full 
server nodes.

Figure 4-1:  HPE’s vision of composable infrastructure.



  Chapter 4: Fluid Resource Pools 27

These materials are © 2016 John Wiley & Sons, Inc. Any dissemination, distribution, or unauthorized use is strictly prohibited.

Composable infrastructure effectively eliminates these prob-
lems by enabling administrators to build the environment in 
a way that disaggregates the underlying compute, storage, 
and fabric resources. In this context, disaggregation basi-
cally means that you’re able to scale each individual resource 
 independently. You are not forced to add unnecessary 
resources in order to get the resources you actually need.

Better yet, with composable infrastructure, even while the 
underlying resources are disaggregated for scaling needs, 
they operate as a single cohesive infrastructure for manage-
ment and workload purposes. Workloads are able to pull 
resources from the single pool of resources as needs dictate. 
This resource assignment process can be a manual one initi-
ated by an administrator, or it can be handled via a powerful 
application programming interface (API) that enables devel-
opers to treat the data center architecture as a code element, 
thereby bringing into their development efforts ways to auto-
matically assign resources for use by their applications.

So, what does this all mean from a practical standpoint? 
Simply put, it can save you a whole lot of money. In traditional 
environments, there can be major resource overlap between 
different silos of infrastructure, a situation that can massively 
increase both capital expenditure (CapEx) and operational 
expenditure (OpEx). By moving to a single pool of fluid 
resources, you effectively eliminate silos. It’s kind of like what 
happened when you initially adopted virtualization. No longer 
did you have to stand up a bunch of redundant resources to 
support your workloads. Today, though, rather than standing 
up single servers, many organizations are deploying entire 
environments to support multiple applications, so the poten-
tial efficiency gains are incredible.

Workload Support
The workloads you run in your data center will always come 
in all kinds of different shapes and sizes — physical, virtual, 
and container based. Attempting to provide a common plat-
form for these workloads using traditional tools would be 
 difficult and expensive. Composable infrastructure provides 
you with a single pool of resources that will enable you to run 
any kind of workload that you need any time of day.
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Composable infrastructure includes the ability to maintain 
physical workloads inside the exact same environment that 
supports virtual and container‐based workloads.

Physical
Let’s dispel the myth that physical servers don’t know what 
they’re doing. They know exactly what they’re doing, and 
they’re not going anywhere anytime soon. Lest you think that 
physical workloads have been eliminated, think again. Even 
though most companies now take a “virtual first” approach to 
new workloads, that doesn’t mean that there isn’t a need for 
physical workloads anymore.

In fact, for a variety of reasons, physical workloads are often 
preferable. Here’s why:

 ✓ Performance demands: Other applications often need a 
lot of horsepower and operate best when they can simply 
consume everything that a server has to offer.

 ✓ Licensing: For some applications, licensing in a virtual 
environment can open up a rat’s nest of risk and legalese 
and result in massively increased licensing costs. In fact, 
some vendors have been known to sue their own custom-
ers over such implementations if careful attention is not 
paid to what can be onerous licensing restrictions.

You may be wondering how this sounds any different from 
typical physical infrastructure. The main difference revolves 
around a single word: stateless. By providing a centrally 
driven stateless infrastructure environment, IT can seamlessly 
move workloads to new locations as needs demand.

Composable infrastructure replaces your traditional environ-
ment with fluid pools of compute, storage, and fabric. It takes 
the essence of the server, storage, and networking resources 
and reduces it down to its bare elements. In this environment, 
compute, networking, and storage start their lives as state-
less and anonymous resources that can then be easily com-
bined and configured to deliver to the needs of an application 
almost instantaneously. With these kinds of capabilities, you 
can provision bare‐metal workloads in the same way that you 
deploy virtual workloads today.
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Virtual
Even though there remain really good reasons to run physical 
systems, the fact is that more than 80 percent of new work-
loads run inside virtual environments. With that in mind, it 
becomes glaringly obvious that there needs to be comprehen-
sive support for virtualization in any data center architecture.

With composable infrastructure, support for virtualization 
ships “as standard.” These workloads exist in the same infra-
structure environment as their physical and container‐based 
brethren and are managed alongside those platforms.

Container‐based
Containers are becoming a really popular way to implement 
workloads, particularly in DevOps‐centric organizations (see 
Chapter 3). Containers bring abstraction to the operation 
system level and run atop services.

Containers wrap up a piece of software in a complete file 
system that contains everything it needs to run: code, run-
time, system tools, system libraries — anything that can be 
installed on a server. This guarantees that it will always run 
the same, regardless of the environment it runs in. It gives 
programmers, development teams, and operations engineers 
the common toolbox they need to take advantage of the dis-
tributed and networked nature of modern applications.

Keep the virtualization management 
tools you already have

A whole lot of people have become 
intimately familiar with virtualiza-
tion tools, using them day in and 
day out. Remembering that com-
posable infrastructure is all about 
efficiency and leverage, and 

because more than 80 percent 
of traditional IT infrastructure is  
virtualized, composable infra-
structure allows you to continue 
to use familiar tools to manage  
virtualized resources.
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Containerized applications are packaged with their configura-
tions and dependencies, making it easier to share apps from 
machine to machine. This simplifies collaboration within 
development teams and between developers and testers. 
Because developers don’t need to worry about setting up and 
maintaining composable infrastructure environments, they 
can put their full focus on creating new features, fixing issues, 
and shipping software.

Simple Scalability in  
Both Directions

As more infrastructure is added in, it’s auto‐integrated 
with the existing infrastructure so it’s ready to go and just 
becomes part of the pool of capacity. Because it’s so easy 
to combine resources on the fly, it eliminates the need to so 
dramatically overprovision infrastructure, and instead allows 
infrastructure to be provisioned right sized and easily grown 
or shrunk as needed.

Resource disaggregation allows IT to deploy just those 
resources that are necessary. There is no need to deploy, for 
example, more compute resources just because more storage 
is being added.

For both of these scenarios, there is a clear financial benefit. 
IT is able to grow and shrink as necessary and in whatever 
increments make sense, and there is no need to deploy 
resources that would simply go to waste.

Traditional as Well as Cloudlike
A composable environment allows organizations to run both 
kinds of applications covered in Chapter 1. You’re able to 
run those traditional applications that demand traditional 
resources. At the same time, though — and in the same  
environment — you can run more modern cloudlike applica-
tions that your business demands.

By being able to support both modes of IT, you help to move 
IT into the business driver’s seat.
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Software‐Defined 
Intelligence

In This Chapter
▶▶ Seeing how a template‐driven infrastructure environment streamlines 
IT operations as a whole

▶▶ Understanding the importance of frictionless IT and how it plays into 
the idea economy

▶▶ Seeing how composable infrastructure brings together hardware and 
software in a way that enables IT to become a driver of the business

I 
n Chapter 4, you learn all about fluid resource pools and 
how they can support all the different workload needs in 

your data center. In this chapter, I introduce you to the soft-
ware that brings together your entire composable infrastruc-
ture environment.

The Software‐Defined  
Data Center

You’re likely familiar with the variety of vendor initiatives 
around the software‐defined data center (SDDC). For many, 
these endeavors have been fractured, resulting in multiple 
software layers, application programming interfaces (APIs), 
and administrative paradigms. What is needed is a fast, 
common, policy‐based automation of applications and infra-
structure across development, testing, and production.

Chapter 5
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To deploy infrastructure quickly, more and more organiza-
tions are seeking to treat infrastructure as software. This 
allows them to deploy it, version‐control it, and bring it 
down in the same way they manage the application software 
they’ve developed. This powerful, common software layer 
then becomes a complete, configurable, and programmable 
abstraction layer for all resources in the data center.

With all resources controlled virtually as software elements, 
practitioners gain control over their infrastructure and can 
actually accelerate business in ways that were not possible 
just a few years ago. The various infrastructure elements 
simply become an extension of the software layer.

Template‐Driven Infrastructure
It’s become commonplace in some environments to create 
templates for new virtual machines that need to be deployed. 
What if you could do this for every workload in your environ-
ment, regardless of the underlying platform that the workload 
needs?

The HPE composable infrastructure API (see Chapter 6) lets 
IT administrators compose and manage physical, virtual, and 
cloud infrastructure essentially on demand, via automated 
templates, giving them the ability to request, flex, update, and 
heal resources quickly, more efficiently, and with fewer errors. 
The interface can be used for high‐level orchestration, making 
for easier alignment with DevOps workflows as opposed to 
forcing workflows to align with multiple APIs. This helps 
administrators and software developers be more productive. 
Composable resources are provisioned together with their 
state (BIOS settings, firmware, drivers, protocols, and so on) 
and the operating system image using repeatable templates. 
This is ideal for traditional IT as well as the DevOps approach 
because it eliminates time-consuming provisioning processes 
across operational silos that often delay projects for weeks 
or months. Automated life cycle  operations reduce cost, save 
time, and increase time‐to‐value for your business.

Templates go far beyond just initial deployment. With them, 
you can also simplify system updates and enforce compli-
ance to ensure infrastructure stability. You’re able to manage 
deployment plans and create bootable images from capturing, 
cloning, or customizing golden images. Furthermore, you can 
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enforce compliance using templates to provision, update, or 
rollback images quickly to minimize maintenance windows.

This software‐driven data center architectural model imbues 
IT with eminent flexibility that simply isn’t possible with 
legacy architectures. In fact, it’s easy to equate these kinds 
of capabilities with those that are present in public cloud 
environments. With those services, you’re not required to 
physically deploy a bunch of servers and storage to run your 
workloads. You simply consume the resources provided by 
the cloud provider.

Of course, in a composable infrastructure environment, 
you — as IT — still need to deploy hardware, but for your 
users, you essentially become a cloud provider making avail-
able on‐demand template‐driven resources.

Frictionless IT
Under traditional computing environments, there is a lot of 
friction and angst inside the IT department, too. Different 
management silos carry responsibility for different aspects of 
the environment; they don’t always align and sometimes lead 
to turf battles. These kinds of issues do nothing but introduce 
delay to user requests.

Composable infrastructure also provides the capability for 
frictionless operations. No longer do you need to task your IT 
staff with manually maintaining a bunch of different firmware 
systems across a bunch of different device types. Change 
operations such as updating firmware, adding additional 
storage to a service, or modifying network connectivity are 
automatically implemented via a template, significantly reduc-
ing manual interaction and human error. This empowers IT to 
configure the entire infrastructure for development, testing, 
and production environments using one interface and in one 
step with precision, accuracy, and speed.

Composable infrastructure helps to remove the friction from 
the IT equation by providing a more generalist approach to 
resource management. Instead of needing teams of resource‐
focused subject matter experts, organizations can hire indi-
viduals with a wider breadth of data center knowledge and 
with skills that help them better align IT infrastructure with 
business goals.
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Hardware and Software 
Architected as One

Composable infrastructure uses flexible pools of compute, 
storage, and fabric, and a template‐based approach to facili-
tate the move to continuous delivery. By using an open and 
unified RESTful API (see Chapter 6) together with repeatable 
templates, composable infrastructure provides a program-
matic interface for higher‐level orchestration tools and paves 
the way to the idea economy. This continuous delivery 
approach provides speed, agility, and a competitive advan-
tage for the business.

With composable infrastructure, the infrastructure elements, 
both physical and virtual, consist of fluid resource pools that 
enable composition, decommissioning, and rebuilding of the 
granular resource elements. Resource elements include com-
pute, storage, and networking.

In a composable infrastructure environment, there is one 
place to go to manage each and every element of the infra-
structure and the workload environment. The software intel-
ligence and single pool of resources enable a number of key 
business outcomes:

 ✓ Reduction in capital expenditure (CapEx): Because you 
don’t have to deploy workload‐specific resources to run 
different kinds of workloads, you’re not in a  position 
where you have “trapped” resources or resources in 
separate inaccessible silos.

 ✓ Reduction in operational expenditure (OpEx): By 
moving to a workload‐centric architecture and collapsing 
disparate administration tools into a single tool, opera-
tional effort and time is reduced, freeing up resources for 
other initiatives.

 ✓ Improvement in agility: Perhaps even more important 
than reducing CapEx and OpEx costs, improving agil-
ity is another outcome that can be enjoyed thanks to 
composable infrastructure. The reason: Costs can only 
be  managed to a certain point, but increasing agility can 
have a multiplier effect, which can be limitless.
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Unified Application 
Programming Interface

In This Chapter
▶▶ Understanding why an API is good, but API proliferation is bad

▶▶ Bringing everything together in the composable data center

▶▶ Helping IT to be seen as a revenue generator, not just a cost center

▶▶ Overhauling your software development practices with composable 
infrastructure

E 
ven though I saved the application programming inter-
face (API) chapter for last, it’s just as critical of a game 

changer of composable infrastructure as a fluid pool of 
resources and software‐defined intelligence. The API is native 
in composable infrastructure and enables infrastructure 
administrators and developers to treat the entire infrastruc-
ture as code.

Identifying the Problem  
with API Proliferation

Over the years, just about every hardware and software pro-
vider has implemented some kind of API to enable program-
matic access to its product. With these APIs, infrastructure 
administrators and developers can write code to manipulate 
the environment. Do you need a new virtual machine? No 
problem! Write a few lines of code, and you’ve built yourself a 
brand‐new one.

Chapter 6
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Imagine the mess that is created when you find yourself writ-
ing to multiple — sometimes even dozens of — different APIs, 
all from different providers. The complexity and potential 
for error is enormous. Now, what happens if you replace one 
component for a similar component from another vendor? 
Now you need to rewrite your code to leverage the new 
 vendor’s API.

It’s an unsustainable reality. API proliferation is a real  
problem.

Composable as the Glue
Composable infrastructure provides administrators with a 
single, unified API that can manipulate any part of the envi-
ronment, from compute to storage to networking and even 
to individual workloads because they are based on software‐
defined templates.

The unified API increases productivity and control across 
the data center by integrating and automating infrastructure 
operations and applications. It provides a single interface to 
discover, search, inventory, configure, provision, update, and 
diagnose the composable infrastructure. A single line of code 
fully describes and can provision the infrastructure required 
for an application, eliminating time‐consuming scripting of 
hundreds of calls to low‐level tools and interfaces.

With a unified API, you get a lot of benefits:

 ✓ You can write a single line of code to abstract every  
element of infrastructure.

 ✓ You get full infrastructure programmability.

 ✓ You get a bare‐metal interface to replicate Infrastructure‐
as‐a‐Service (IaaS) outcomes.

IT: Cost Center or Revenue 
Generator?

In reality, IT will always be a cost center to some degree. After 
all, those general line of business applications aren’t going to 
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maintain themselves! But remember that there are two modes 
of IT and both are supported in the world of composable 
infrastructure.

For some applications, IT may be a cost center, and that’s 
largely unavoidable, but by providing the right infrastructure, 
IT can become a revenue generator, even if it’s indirectly.

The composable infrastructure API helps to support both 
sides of this coin. In traditional environments, IT can now 
automate its IT operational processes and design its workflow 
around enterprise needs. For the new breed of applications, 
DevOps can now automate applications through infrastruc-
ture deployment, scaling, and updates. The unified API aggre-
gates physical resources in the same way as virtual and public 
cloud resources, so developers can code without needing a 
detailed understanding of the underlying physical elements.

A developer focus
By eliminating the need to manually rebuild environments 
after writing new code and performing testing, development 
time is significantly reduced. In fact, simplification is becom-
ing a mega trend across most areas of IT because it lowers 
costs and enables agility.

For example, with composable infrastructure, if developers 
have an idea for a new application at lunch, they can have a 
new development environment (even a clone of production, 
if desired) up and running when they get back to their desks. 
They can immediately start developing their new application.

A multitiered and complex environment can potentially be 
created on demand by executing a single line of code. This 
infrastructure environment is not just made up of a few virtual 
machines, but real server, network, and storage hardware 
that allows developers to leverage a fluid pool of resources 
that can be quickly composed, decommissioned, and then 
recomposed back into different pools, when needed. The com-
posable pool of infrastructure can be formed and reformed, as 
many times as needed based on business priorities.
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Transforming IT
What does it take to transition IT from a support service into 
a new line of  business focused on time‐to‐value and run as a 
profit center?

Without question, composable infrastructure is one direct 
path for achieving that goal. As you know, technology innova-
tion comes from all corners of the enterprise. With API‐driven 
infrastructure programmability, IT can expose the infrastruc-
ture to developers across the organization.

But let’s think bigger than just allowing these developers to 
build out a couple of test environments and jump feet first 
right into what “infrastructure as code” really means. For this 
scenario, consider an organization that builds a lot of software.

Development requires constant builds and consistent con-
figuration in order for testing to be effective. As organizations 
perform development, there is a need to continuously build 
and rebuild the underlying operational environment for devel-
opment, testing, and production. Further, most applications 
require multiple underlying infrastructure elements in order 
to function. These elements may include database servers, 
web servers, networking devices, load balancers, and more. 
HPE composable infrastructure allows DevOps teams to fully 
automate the creation of all these items, thereby enabling 
focus on the code, not the infrastructure.

The concept of infrastructure as code can be summed up 
like this: Provision bare‐metal infrastructure with one line of 
code — in the same way as virtual machines.

With composable infrastructure, costly and complex develop-
ment cycles can be reduced thanks to the dynamic, adapt-
able nature of the underlying infrastructure. No longer will 
 infrastructure be the barrier to development progress or 
innovation.

Accelerated and automated 
testing
Quality assurance and testing teams should always work with 
the latest code so they can have the most impact.
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With composable infrastructure, testing can be done using the 
same infrastructure as production. Plus, that infrastructure 
can dynamically allocate to testing when testing occurs and 
de‐allocate when testing is complete.

Integrate and automate  
across the data center
Infrastructure as code is a centerpiece of HPE’s composable 
infrastructure strategy.

This fully programmable interface integrates into the manage-
ment tools that data center administrators use to do their 
jobs. It is also future-proofed by integrating into open-source 
automation and DevOps tools. This integration extends the 
power of the infrastructure to everyone in the data center:

 ✓ Virtualization administrators can automatically provision 
hypervisor clusters and nondisruptively update infra-
structure through the same interface used to manage the 
virtual machines.

 ✓ Facilities operators can visualize power consumption 
and thermal infrastructure through their Data Center 
Infrastructure Management (DCIM) interface and make 
workload placement recommendations.

 ✓ IT administrators can easily construct a cloud infra-
structure, enabling them to be a service provider to the 
 business.

 ✓ Application developers leveraging DevOps methodolo-
gies can rapidly provision infrastructure and applica-
tions together in a single recipe because infrastructure 
becomes code through the unified API.

The API‐Driven Composable 
Promise

Composable infrastructure uses  flexible pools of compute, 
storage, and fabric, and a template-based approach to facili-
tate the move to continuous delivery. By using an open and 
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unified RESTful API together with repeatable templates, 
 composable infrastructure provides a programmatic interface 
for higher‐level orchestration tools and paves the way for 
DevOps.

The core of the approach is the unified API, which provides 
the ability to abstract any infrastructure element with just a 
single line of code. When coupled with the right infrastruc-
ture, the unified API enables abstraction and automation of 
any physical or virtual resource. This continuous delivery 
model provides speed, agility, and a competitive advantage 
for the  business.
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Your Ten Composable 
Infrastructure Rights

A 
s you look to develop your own strategy, you should 
have a certain set of expectations to which you can 

hold your provider accountable. These are the ten rights HPE 
believes should be expected in any composable infrastructure:

 ✓ The right to support any workload: Composability 
should provide a universal infrastructure for all workload 
types and the ability to provision and run any workload, 
whether on virtual machines, bare‐metal deployment, 
containers, or cloud‐native applications.

 ✓ The right to use all resources: A composable infrastruc-
ture should provide fluid pools of compute, storage 
area network (SAN), local storage, and network fabric 
resources that can be continually aggregated, disag-
gregated, and composed based on the needs of the 
 application.

 ✓ The right to a single unified application programming 
interface (API): True composability provides one simple 
and open RESTful API that allows you to abstract and 
control every element of infrastructure — compute, 
 storage, and fabric — and easily plugs into other pro-
gramming elements.

 ✓ The right to software‐defined intelligence: Composability 
should remove complexity from infrastructure provision-
ing and maintenance by providing programmable and 
 template‐driven software intelligence all included in a 
single management platform. It should have the ability to 
self‐ discover and auto‐integrate while working with the 
infrastructure or the application.

Chapter 7
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 ✓ The right to use any tool: Composable infrastructure 
should deliver native integration with tools like Ansible, 
Chef, Docker, OpenStack, Puppet, and VMware, among 
others.

 ✓ The right to true infrastructure as code: A composable 
infrastructure should be able to deploy private cloud 
on bare metal, allowing the provisioning and control of 
physical resources from their applications.

 ✓ The right to products architected for composability: 
Your solution should be designed for composability 
from the ground up. Compute, storage, fabric, and man-
agement should work together to provision the right 
resource at the right time to run any workload.

 ✓ The right to a return on your investment: Composability 
should eliminate over‐provisioning and stranded 
resources. Each workload should use only the resources 
it needs, and return those resources to the pool when 
they are no longer needed. This aligns processes and 
 services around a single delivery model, reducing 
 complexity and cost.

 ✓ The right to future‐proof your business: There should be 
no limits to scalability or flexibility. With a composable 
infrastructure, your infrastructure should get out of the 
way and work harmoniously with any data center.

 ✓ The right to start on the path to composability now: 
Your solution should allow the deployment of next‐ 
generation infrastructure in incremental steps, deliver-
ing the benefits of composability where they’re most 
needed today without disrupting critical core business 
 applications.
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