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The digital domain itself facilitates abstraction. Arthur describes
this: “Digitization allows functionalities to be combined even if
they come from different domains, because once they enter the
digital domain they become objects of the same type — data
strings — that can therefore be acted upon in the same way.”*
In short, if something in IT can be represented as digital data
or software, it can become another abstraction to be manipu-
lated and morphed.

In addition to new combinations, a key benefit of abstraction
is reduced cycle times. With abstraction, we can do in minutes
what used to take days or weeks. For example, we can replace
a virtual server in minutes rather than a physical server in days.
Further, we can match IT demand to supply far more accurately,
doing away with the excess IT inventory that has plagued the
industry. This inventory shake-up is reminiscent of the U.S.
manufacturing shake-up that took place when just-in-time

DEJA VU IN IT: FROM JUST-IN-CASE TO JUST-IN-TIME

At one time the U.S. manufacturing
industry was the envy of the world.
However, with long lead times; “just-
in-case” policies that required large
safety stocks and resulted in excessive
inventory; and a penchant for expensive,
complex, high-end machinery, the
industry was rocked when formidable
competition seemed to come out of

nowhere.

Armed with new paradigms such as the
Toyota Production System, just-in-time
manufacturing, and the use of numerous
small, simple, inexpensive machines

that could be quickly set up, Japanese
companies defied the conventional
wisdom of the day and swiftly came to
dominate world manufacturing. Using

these methods, Japan was able to closely
match supply to demand, drastically cut
inventories and lead times, and produce
high-quality products at relatively inex-
pensive price points. The rest is history.

That history seems to be repeating
itself in the IT industry. Cloud pro-
viders such as Amazon, Google and
Salesforce.com have seemingly come
out of nowhere with new paradigms
of IT supply and demand that are
causing many to rethink how they do IT.
These cloud providers make extensive
use of IT abstraction concepts to gain
unprecedented benefits and capabilities.
As a result, these providers can supply
|T capacity quickly, in any amount, at a
reasonable price.

Companies availing themselves of these
cloud services can:

» avoid upfront purchases of IT resources
* obtain IT resources immediately

» eliminate internal safety stock of
unused IT capacity

* closely match their supply of IT
capacity to actual demand by obtaining
their safety stock from the cloud, and
at attractive price points

The result is transformational: business
can now match IT demand to supply,
with no waiting. As with the manufac-
turing sector, this changes the game
in IT, opening up a whole new world of
business opportunities.
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distribute his application more efficiently by packaging it as a
virtual appliance. The customer can implement the application
quickly and easily, knowing it will run properly without having
to worry about building, installing and configuring the under-
lying software stack. Distribution of the application is a snap
since the appliance is ready-to-go out of the box. Instances
may be deployed by simply copying the appliance.

Virtual appliances also provide flexibility and choice in the data
center by abstracting the application from the data center oper-
ating environment. Because it is already packaged with its own
operating system, a virtual appliance does not care what operat-
ing system is used in the data center. Within the appliance, the
application is developed to work with a specific operating system,
yet the appliance can run anywhere regardless of operating system.

A good example of these concepts is the JumpBox Open
Collection, a set of open source Web applications packaged
as virtual appliances that will run on almost any virtualization
platform or hypervisor. JumpBoxes are available for project
management, Web site management, customer relationship
management, IT infrastructure management, and a host of
others. JumpBoxes are even available on Amazon’s EC2 service
through the Cloud Gear service.?® rPAth’s rBuilder, on the other
hand, is a product that allows custom packaging of virtual appli-

ances for any purpose, optimized to run on any hypervisor.
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Open source vendor Zenoss used rBuilder to make its IT manage-
ment software easier to install.?® Zenoss needed to get its Linux-
based software up-and-running in front of potential customers
as quickly as possible for effective sales demonstrations. This
ease of installation also had to transfer to the implementation
of the product in the customer’s working environment. However,
many Zenoss customers lacked the knowledge to install and
administer Linux. This knowledge gap discouraged potential
customers from considering Zenoss, despite their appreciation
of the product’s features. On the flip side, those customers that
used Linux and Unix often required the software to be ported
to each platform and Linux distribution. This sapped resources
from Zenoss engineers, who had to worry about operating system

compatibility instead of focusing on new features.

Zenoss realized that the virtual appliance approach was the best
way to quickly enter its target markets without extra engineering
effort. Using rBuilder has enabled Zenoss to demonstrate a working
instance of a very complex enterprise product in a few minutes. This
same quick installation experience is then available to customers.
For customers wary of Linux, they can install Zenoss in a virtualized
environment running on Windows (VMware ESX, Citrix XenServer or
Microsoft Hyper-V) without having to tackle an unfamiliar operating
system. The virtual appliance allows Zenoss’s customers to run the
solution on their platform of choice. Knowledge of Linux is no longer

a barrier. The operating system detail has been abstracted away.

OTHER ABSTRACTIONS

Although virtualization is one of the most widely used forms of
abstraction, other abstractions — cloud desktops, Web abstrac-
tions, multitenant architectures, warehouse-size computer grids
and managed code platforms — are freeing up IT resources for

new combinations that support the rise of the cloud.

CLOUD DESKTOP

Once we accept the data center managing the desktop in a
virtualized way, from the network, the next stop is the cloud
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(see Figure 11). We can expect an entire industry to form to

deliver and manage these new desktop arrangements.

For example, a number of companies are looking at abstracting
the desktop into the cloud, not through desktop virtualization
but by storing in the cloud all aspects of what the user thinks
of as the desktop. The result is that the user’s “desktop” is avail-
able on all devices, not just installed on a single PC or available
through a virtual client running on a server. Instead of a virtual
desktop, this is an abstracted desktop, where the essence of



Figure 11 DESKTOP EVOLUTION TO THE CLOUD
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the user’s environment, including all the settings, applications
and documents, is managed as data that, through the use of
a “cloud desktop” interface, shows up the same on all of the

user’s cloud-connected devices.

These new cloud desktops are actually a special form of distrib-
uted application — more like application virtualization, but with all
the data still residing on the server. The result is an illusion: the
desktop is actually running locally but only exists as data on the
server. Unlike server-side desktop virtualization, where the “whole
brain” (desktop environment including applications) is on the server
side, cloud desktops use more of a “split brain” approach. Applica-
tions can run in the cloud (i.e., on the server), be sent to the client

to run locally, or a combination of both (all through Web APIs).

The start-up company Good OS is working on a cloud desktop
environment called Cloud 1.0. Using a netbook running Cloud 1.0,%”
everything a user does is stored and managed from the cloud;
no data is stored locally that isn’t already in the cloud. Another
start-up, Jolicloud, calls its cloud desktop an “Internet operating
system,” where the user interacts with a desktop that comes
from the Internet rather than residing locally on the netbook

or notebook computer.?®

Now Google has entered into the cloud desktop arena through
the announcement of its development of Chrome OS, a stand-
alone version of the Chrome browser that brings its own oper-
ating system with it and is used only with cloud-based applica-
tions such as Google Docs. For those applications that store data
locally, Chrome OS will allow offline application use and will auto-
matically synchronize that data with the cloud when online again.

Chrome OS aims to move all but a very minimal set of software

Unlike server-side desktop
virtualization, where the “whole
brain” (desktop environment

including applications) is on the

server side, cloud desktops use

more of a “split brain” approach.

into the cloud, with a// data and applications living in the cloud

except the browser (which itself is updated from the cloud).
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As Google puts it, “Google Chrome OS won’t be a traditional
operating system, it will just be a wrapper for the cloud.”?®

Whether using application or desktop virtualization, or the new
cloud desktops, the nature of “running applications” on our
PC, netbook or even smart phone is changing rapidly, with the
cloud blurring the lines in terms of how and where we interact

with computers.

Whether using application or
desktop virtualization, or the new
cloud desktops, the nature of
“running applications” on our PC,

netbook or even smart phone is

changing rapidly, with the cloud

blurring the lines in terms of how and

where we interact with computers.

WEB ABSTRACTIONS, MULTITENANCY,
WAREHOUSE GRIDS

As mentioned earlier, the traditional Web itself is a combina-
tion of abstractions: document abstraction through HTML and
XML, API abstraction through SOAP or REST, and interface
abstraction through JavaScript and AJAX. These are just some
of the examples of how the Web’s abstractions are enabling

the cloud.

In addition to using the abstractions of the Web, several leaders
in cloud computing are using a combination of abstractions
that enable them to provide applications and other services
transparently via the Internet. A well-known example is
Salesforce.com, which implements its cloud services not
through virtualization of servers or machine resources but
by creating a multitenant environment, where customers are
given the illusion of having their own resources even though
they are actually running on the same systems. This illusion is
achieved through the use of abstraction in the database, where
data from multiple customers is kept separate in the running

application through a comprehensive meta-data architecture.
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Another example is Microsoft, which is also using multitenant
architecture to cloud-enable several of its products. For example,
Microsoft’s e-mail platform, Exchange, has been made multitenant
so that a single Exchange installation can support the hosting of
e-mail for many organizations, not just one.*° Microsoft has even
provided architectural guidance to its customers on how to build
multitenant applications that are ready for the cloud.’’ (For more

on multitenant architectures, see Volume 3, The Cloud Effect.)

Taking an alternate approach, Google supports its cloud capabili-
ties using a different set of abstractions than the server virtual-
ization techniques adopted by its competitors. In fact, Google is
moving in the opposite direction of server abstraction. Rather than
dividing its hardware servers into many servers, it deploys large data
centers filled with cheap, generic computers that create a single
“warehouse-sized” computer,’? and it uses software that treats
these collections of servers as a single computational system or
grid. Google’s abstraction is to operate many small servers as one.

MANAGED CODE PLATFORMS

Another type of abstraction that is increasingly used is “managed
code” platforms, where the application code is not tied to the
particular hardware, but is instead abstracted into software that is
either run or compiled by another piece of software — a managed
code platform. Examples of these “managed code” (or dynamic
language) platforms are Microsoft’s .NET, Sun’s Java, Python, PHP
and Ruby. An increasing number of Web applications are built

and deployed using these platforms.

Sometimes called software-based virtual machines, these plat-
forms allow for better portability and automatic deployment of
application components. Microsoft’s Azure cloud environment
is in part enabled through the use of .NET, where application
components built using .NET can be easily scaled by simply
replicating them across many more physical or virtual servers.

Appistry is another company that leverages this application code
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portability to dynamically distribute and scale applications across

available server resources.

MOVING PARTS

Whether virtual server, virtual application, virtual appliance,
virtual desktop, cloud desktop, Web abstraction, multitenant
architecture, warehouse grid or managed code platform, the
many forms of abstraction are having a dramatic impact on
enterprise IT and, now, the cloud. They break rigid bonds in
the IT stack, allowing increased flexibility, options and arrange-
ments of use. We go from a situation of knowing exactly what is
happening where, to one where things may not be exactly as
they seem. Where is my application running — on my client device
or on a server? Is it on a physical machine, a virtual machine on a
server | don’t know about? Is my infrastructure real hardware or
is it software? As an increasing number of IT resources move to
the cloud, these questions will become both harder to answer
and, for many, no longer relevant. The many forms of abstrac-
tion are dissolving the boundaries between what was hardware
and what is now software.

The many forms of abstraction are

dissolving the boundaries between
what was hardware and what is

now software.

Thus the static, purely physical nature of IT past does not neces-
sarily apply to IT present and IT future. In fact, if resources can
be in different forms in different locations, why maintain physical
resources internally at all? Why not just have them provided as

services from the cloud?
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