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Hello and good morning!
Firstly I’d like to thank Steven Newhouse for inviting me to come and talk today.
For those of you who have seen me talk before, you may have noticed a change in the slide template!
I think Steven felt that with my previous experience at eBay and my new role at Vmware, I might be able to provide an interesting perspective on the overall impact of Cloud, and perhaps more explicitly the impact of virtualization on the datacenter and on IT operations.
Firstly I’m going to pull back and talk a little about how Clouds are changing the way we do things in the large.  Where it came from and how it is changing enterprises/organizations and how they operate.  This is important because it is shaping how organizations view their IT infrastructure and the expectations that they, the organizations, have around IT delivery.  I also happen to think it is extremely important because Clouds, and the technologies at the heart of it – i.e. virtualization and automation – are evolutionary, but the impact on enterprises and on the business of IT is disruptive or revolutionary.  Then we’ll address the impact on IT and IT operations more explicitly. We’ll drill down into what is happening, and why. 
Please note that I will not talk about products, per se.  I am sure that will please most of you!



Changing The Business Of IT
Evolution Of The Application

§ Fine grained functional disaggregation

§ Separate optimization, deployment, scaling, management 
etc.

§ Business focus on differentiating value/services
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§ Business focus on differentiating value/services

§ Source others as a service from somewhere else, i.e. the 
Cloud, pay per use

§ Everything is scale out:  HPC (Grid), Web Tiers, App Tiers, 
Hadoop, Databases – Big Table, Cassandra et al.

Firstly, let’s think about the evolution of the application
This is absolutely critical to enabling the cloud model.  
Cloud is a platform that has evolved in parallel with an application model. 
An application model that takes advantage of the platform but which also drives the evolution of the platform. 
It is however the application model itself that is more directly driving fundamental changes in the functioning or structure of enterprises
Specifically apps have evolved from being monolithic programs to client server, to 3 tier and then multi-tier
The trend is toward ever more fine grained functional decomposition of the application and then separate optimization, scaling, management of these tiers or components.
If one considers that applications or services are effectively business processes realized through software, then one can reasonably assert that we are in fact disaggregating business processes themselves…
We end up with business process fragments that can be re-factored or mashed up, perhaps in new and interesting ways.
Once you do this, you have an enormous opportunity.
Specifically you can focus on what you do best, what gives you competitive advantage, what differentiates you
And get everything else,
Ideally as a service from somewhere else, i.e. the Cloud.
That includes infrastructure, platforms and software.
As long as someone can deliver it at the right price, preferably via a pay per use model
This was an enormous latent opportunity to fundamentally enable enterprises to completely restructure, to focus on their differentiating value or main mission, and to jettison everything else, after all what is that value in almost any business managing things like email systems? (Ignoring data control and security aspects for the time being).




The Democratization Of Innovation

§ Idea

§ Code

§ Upload via Cell Phone
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§ Pay with Credit Card

And from an innovation perspective this affords to ultimate
All you need as an entrepreneur is an idea, the ability to codify it, connectivity to the Cloud and a credit card to start your business. 
Everything else, back office software, physical infrastructure, platform services, can all be rented 
No CAPEX  required.
Minimal investment.
Minimal risk.
Maximum opportunity.
Anyway, whether you are a traditional enterprise or organization, or an entrepreneur, Clouds fundamentally change everything….
But all of this is predicated on Cloud Providers being able to offer services that can be provisioned instantly, scale up and down on demand and most importantly services that can be offered at the right price… 



Economies Of Specialization
§ Traditional cost model dominated by people and apps, ~70%

§ Inability to deliver true economies of scale
• Large application portfolios

• Too much variety – types of things, patterns etc.
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§ Economies of Specialization
• Small portfolio, extreme scale, shared, specialized automation

§ Flips cost model on its head
• Dominated by hardware and power

• Web 2.0 companies driving lower per unit power consumption and cost 
hard 

§ Makes Cloud services economical

One of the things we as an industry have struggled with over the years is the cost model for IT.  
In traditional environments, especially commercial ones, it has been dominated by people and software management costs, typically say 70%.
We collectively as an industry have been incapable of delivering true economies of scale, beyond large orgs squeezing out some efficiencies through sharing of physical assets, i.e. servers, buildings and so forth.
The real scaling factor, especially in large enterprises has been the breadth of the application portfolio (sometimes in thousands or tens of thousands) and the variety of types of things that need to be managed
However the trend towards disaggregation of functionality has allowed providers to focus on specific parts and optimize and scale just them and to automate the management of them
With a small portfolio of products you effectively get economies of specialization by managing a smaller number patterns or types of things and thus it becomes economical to offer highly scalable Cloud services.
This also has the interesting side effect of flipping the traditional cost model on its head
Hardware and thus power becomes the dominant cost.
This is what Web2.0 companies like Google, Amazon, eBay, Yahoo et al are building super efficient data centers and investing in driving down the per unit power consumption and per unit cost of commodity hardware.



The Changing Role Of IT

§ External Cloud services changing the expectations of IT
• Variable Cost/Billing CAPEX -> OPEX

• Flexibility/Agility

• Self Service
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• Self Service

§ Option to use external providers has destroyed the status 
quo between IT and the business

§ True differentiation of IT organization is its intimacy with its 
own business and how to map it onto IT infrastructure

Now that we’ve got a handle on the overall Cloud world, we can start to look at IT and then the data center.
The emergence of Cloud services has now put an enormous amount of pressure on IT.
End users are now able to conveniently get some of what they think they want from Cloud.
It’s convenient, very quick, fairly reliable, can cheap (at least from highly variable workloads or things you do infrequently) and you don’t have to deal with IT!
This realization by IT’s customers that slow rates of change and massive capital investment were no longer required to get projects delivered has resulted in ther expectations being fundamentally reset.
They no longer respect the status quo and are demanding the same attributes of their IT organizations as they see in the Cloud providers.
Thus 
   Variable cost models
   Convenient self service
   Rapid fulfilment
And IT has to respond by accepting this and trying to deliver these same attributes internally.
Many position themselves as delivering Infarstructure as a Service or Platform as a Service to the business.
But they are at risk of doing themselves a disservice if they are not very careful.
That disservice is that if they equate themselves to vanilla external providers, they might just find themselves replaved by them in due course.
The true differentiating value of IT within an organization is its intimacy with that organization, what it does or produces, and how and why it does it.



The Changing Role Of IT

§ It’s all about…
• Services

• QoS

• Agility
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• Agility

• $

The role of IT Ops is to map the business onto IT, whether those IT resources or services are inside or outside of the business
IT has to map the business onto technology
To deliver the QoS that maximizes value to the organization over time – could be revenue, could be time to result etc.
To deliver agility so that the org can deliver new value quickly or respond to changing customer/owner demand
To do this at the right price.
These are the external driver of change for IT
What’s happening within it?




The Changing Structure Of IT Operations

§ Virtualization + Tooling is reshaping operations

§ Virtualization provides
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• Separation of interface from implementation

• Ability to partition or aggregate resources

• Flexibility to change underlying implementation

Within IT and the cloud, the one ingredient that has fundamentally changed everything is virtualization.
And more specifically, server virtualization.
Virtualization technologies and the tools that wrap around them are changing everything.
Virtualization is.



The Changing Structure Of IT Operations 
Server Virtualization
§ Efficiency and flexibility plus encapsulation of application, 
with required OS version, patches, libraries etc.

§ Fixes long term provisioning, life cycle management issue

§ Drives service centricity and alignment with business or 
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§ Drives service centricity and alignment with business or 
organizational goals

Server Virtualization + Industry Standard Servers
=

Flexible and essentially uniform compute fabric in 
data center ,i.e. massive pools of flexibly 

assignable resources

But you get far more with server virtualization than one would initially think
This potentially addresses a whole range problems…
Combing this with….
But you also get…



The Changing Structure Of IT Operations
Virtualization – More Opportunities

§ Dynamic movement of VM images
(in effect application instances)

• Balancing workloads

• Seamless upgrades to bigger VMs
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• Seamless upgrades to bigger VMs

• High availability

§ Fault tolerance

§ Disaster recovery

However…

Vmware’s success has really been predicated on providing tooling that hides this inherent complexity making management simple.
Having decoupled the application from the physical server, c/o the hypervisor, you can now do lots of interesting things…



Layers Of Complexity
Biz Processes/-

Services

Virtualized
Platform

Platform
Database Web Server

Database
Clusters

Web Server
FarmsAggregations Clusters Federations

Message Bus

Payment
Service

Trading
Service

ERP
Service

Mail
Service
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Platform

Physical

Virtualized
Operating System

Operating
System

Virtualized
Physical

Storage Compute Network

Disks, Controllers,
SAN  Switches

Hardware Partitions
Servers, Blades, etc Switches, Routers, etc

LUNs
Volumes

Virtual Machines
Hypervisors

VLANs
Virtual Switches etc.

File Systems
Operating
Systems

IP, TCP, UDP etc.

Distributed
File Systems

Solaris Containers
BSD Jails etc

Virtual IP in Clusters
& Load Balancers

Database

LDAP

Web Server
Application Server

Message Bus



The Big Problem 
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The Changing Structure Of IT Operations
Simple Management

§ Simplified management by hiding complexity

§ Unintended consequences…

§ Managing networking and storage
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• First within the VM

• The between VM and outside

• Now heading outside… path of least resistance

§ Major consequence
• Unified management leads to greater agility, efficiency, drives… 

• Blurring and eventual dissolution of traditional org silos in IT

This has some interesting consequences….



The Changing Structure Of IT Operations

§ Associated Tooling
• Shared virtualization and tooling inside the enterprise and out, i.e. 

private and public clouds = hybrid clouds

• Enables seamless movement of workload on and off premises
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• Enables seamless movement of workload on and off premises
• To manage cost

• To cope with bursts

• To be near data or other services

• Same management tools = zero friction

• Ultimate choice for the enterprise

And of course tooling in many ways drives choices around how to do multi-site and how to 
For operations to be efficiecnt and agile it’s not necessarily about having homogeneous technology to manage, it about having uniform processes and the perception a homogeneous environment, as presented by a management tool



The Perfect Storm

§ Continued disaggregation of applications/biz processes

§ Economies of scale and specialization

§ Maturing and trusted virtualization technologies
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§ Infrastructure becoming de-facto homogeneous, flexible, 
virtualized resource fabric

§ Compelling functionality and economics driving positive 
feedback loop

§ Application encapsulation

§ Converged management

§ Impact of providers of biz expectations

The emergence of highly optimized, scalable, distributed web based services that essentially equate to disaggregated business processes and enable economies of both scale and specialization by Cloud service providers.  Their IaaS, PaaS and SaaS offerings then enable enterprises to innovate and to focus solely on technology that truly differentiates them.
The maturing of a number of key infrastructure technologies, including, but not limited to server, network and storage virtualization and the beginnings of converged networking, which have transformed the datacenter into an extremely flexible, virtualized fabric of resources.  A combination of harsh economics and compelling functionality has driven adoption and trust in these technologies, which itself drives further adoption.  These technologies enable scaling, efficiency and agility.
The move towards a de-facto homogeneous, i.e. industry standard, virtualized resource fabric in the data center, which drives interoperability, flexibility, choice and lower cost.
The encapsulation of the application within the virtual machine, and the emergence of simple to use tooling which automates the management of those applications. This drives greater alignment with the business as the application or service becomes the focus of management, as well as agility and reliability.
The convergence of management of the various components of the fabric, driven by integrated management of virtual machines, which is blurring or removing the organizational and process silos within IT, thus driving efficiency and agility.
The impact of Cloud providers on the expectations of businesses, which has resulted in the fundamental changes with respect to how IT is being delivered within the enterprise.
Each of these in isolation delivers at least incremental value, and in some cases much more, but in combination they are a perfect storm – everything is changing!




The Path Forward

§ IT – Focus on its own differentiating value
• Its about mapping the business onto technology

• Don’t be afraid!

• Implementation may be internal, but might not be for some things
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• Implementation may be internal, but might not be for some things

§ Place virtualization at the heart of the datacenter
• Efficiency and set up for Agility

§ Embrace integrated management/automation
• Change processes

• Adopt and use the tools

• Get agility, availability, etc…



Thank You!
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pstrong@vmware.com

http://communities.vmware.com/comm
unity/cto/emea?view=overview


