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Acentury ago, large businesses had to gen-
erate electricity to power their facilities,
machines, and operations. Whatever in-

dustry  they were in, they were also in the elec-
tricity game. 

Over time, municipalities, rural cooperatives,
and private utilities emerged to take over the
provisioning of electric power. The imperative
to maximize the use of the considerable gener-
ating capacity these entities offered led to the
creation of electric grids, which today route
power overland to where it’s needed. 

In much the same way, grid computing has
been redefining how organizations address
computing requirements. Grid computing al-
lows organizations to parcel out computational
tasks to a network of machines that can be
spread literally around the world. As standards
and technologies evolve, grid computing will
continue to mature and address a widening
array of computing needs, from processing
power to data storage to applications. 

As exciting as the potential for grid comput-
ing appears, even greater opportunities may be
on the horizon through another type of grid—a
grid that employs an array of technologies to ex-
ecute diverse organizational functions: a global
services grid.

If It Ain’t Brokered, Fix It 
To explain what a service grid might look

like, consider how a motion picture is created.
There’s an end product made for consump-
tion—a movie—but it’s not made by one “man-

ufacturer.” Instead, a network of writers, pro-
ducers, graphic artists, musicians, actors, stu-
dios, marketing agencies, and distributors come
together to create the movie. Each participant
has a specific function to perform that con-
tributes to the overall effort. At the end of the
production and distribution, this network dis-
solves. Each participant is free once more to
join another network for another opportunity,
much like they were brokered resources.

This agile assembly and re-assembly of pro-
duction components is the business model for
the 21st century. The services grid will be the
“network” that makes that agility possible.

A services grid is conceptually broader than
grid computing or its forerunner, utility com-
puting. A services grid is a robust complex of
computing resources, people, processes, ap-
plications, middleware, and networking as-
sets, all blended into a powerful, flexible,
highly secure and globally accessible array.
Built on a well-defined, open-source, service
oriented architecture (SOA), the services grid
is intended to accommodate the widest possi-
ble range of industries, business processes,
and applications.

In the services grid model, we define “serv-
ice” to include everything packaged, brought
to, and acquired by the market. Users can pro-
cure application services in an on-demand,
agile fashion. They can run a regression analy-
sis or Monte Carlo simulation through a grid
component. Or they can plug in and literally
run their desktop applications, enterprise >>
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resource planning tools, supply chain applica-
tions, or entire data processing operations on
the grid.

A services grid can have a diversity of tech-
nology elements—virtualization, voice over
Internet protocol (VoIP) network elements,
business processes, transaction processing, call
center operations and, yes, even grid comput-
ing elements. 

Extending Intra- and
Inter-organizational Agility

Tomorrow’s services grid
will improve agility within
and among organizations.
Within a single enterprise,
the organization seeking to
access new capabilities will
plug into a global fabric
through any number of 
devices at the edge—or user
interface—that will provide
immediate benefit without
the related upfront invest-
ment. Among organizations
working in a business ecosys-
tem, the various participants
can use the services grid to
work together for quick
transactions—much like the
participants in the produc-
tion of a motion picture.

The brokered services grid will allow organi-
zations to virtually outsource functions, creating
a dynamic business ecosystem. The resulting
“virtual organizations” will be created, modi-
fied, and discarded as business conditions and
strategy dictate. A new level of business agility
and competitiveness will be created through
this ability to associate and disassociate with
partners on a global scale, on an as-needed basis. 

The services grid will enable executives to
implement business strategy and exploit global
opportunities without concern over IT’s ability
to “get it done.” In essence, the services grid
will be a global business information exchange
consisting of services that are self-describing
and understandable by machines as well as
people. The self-describing semantic nature of
the services grid is a key concept. It provides a

final speed boost to the enterprise by eliminating
the human element of delay.

For example, in the health care industry, doctors
will seamlessly connect to insurance firms to check
coverage and submit claims for payment. Hospitals
will exchange medical records with doctors, service
providers, and pharmacies. In essence, a health
care ecosystem will be created through the ex-
change of information and services that benefits all
parties involved. The patient’s privacy will be pro-
tected by policies enforced by grid security mecha-
nisms in accordance with applicable laws. The 
patient will be able to see who has access to what
information, and who has accessed it.

In manufacturing, collaborative product engi-
neering will be enhanced through the exchange
of product design and specifications through the
services grid. Manufacturing supply chains will
be more agile and robust through two-way visi-
bility into demand and supply, enabling better
forecasts for suppliers and customers alike. 

Flexing Your Resourcing Muscle
Clearly, the evolution of enterprise resourc-

ing is moving from highly structured models,
either by physical limitations or by contract lim-
itations, to highly flexible and agile models. In-
house resourcing is limited by the capacity of
owned equipment. You can flex your resource
usage only to the extent of the footprint of the
in-house box. Outsourcing and multisourcing
are limited by the contract and are generally not
limited by physical resource. But the econom-
ics of flexing above the contracted level usually
carries a significant economic burden. Think 
of it like leasing a car with the expectation of
driving 10,000 miles per year. Drive 15,000 and
the penalty for those additional 5,000 miles can
be massive. These models (in their current
form) limit the ability of a company to flex its
resource usage. 

This is critical because 30 years ago the “flex
factor” was fractional—maybe 1.2 times or 1.5
times the base load. Changing business events
coupled with IT processes did not place a high
flex demand on the infrastructure. There are
several reasons for this limitation. Business was
essentially sequential in nature as business
events were largely processed as transactions
(events grouped by time and commonality),
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and were largely processed in batch mode.
Simulations, restricted to scientific or technical
areas of the business, were run “offline” and
could therefore be slotted into an available
time. In fact, all data was slotted into the avail-
able processing constraints to avoid peaking
above capacity.  

Today, we are seeing larger flex factors (i.e.,
three times the base load for a horse racing con-
cern, five times for a retail business). This is
due in part to a more extreme pace of business
change, and the expanded use of IT. Events
now occur in groups and clumps due in some
part to Internet access to the business, and as
Internet usage accelerates so will this situation.
However, we still see IT volumes physically
constrained. There are only so many people
who can check out at a point-of-sale device in a
store, and that limits how many transactions can
hit per timeframe. The lack of physical bound-
aries on the Internet lifts this restriction. And it
means that the flex-factor has moved one deci-
mal point to the left.  Simulation and analytics
(business intelligence) is now more of a main-
line activity as sophistication levels have risen
and ease of simulating/analytics has improved.
Further, the pace of interaction with business
partners has multiplied and is subject to in-
creased/decreased frequency during periods 
of peak business activity. Finally, the online 

nature of work and customer interaction pre-
cludes time shifting as customers/employees
require immediate, real-time IT responses.

We can anticipate a more extreme business
environment in the future where the flex factor
will be 10 times to 1,000 times, depending on
the industry. The primary reasons for this are
the movement to real-time event processing,
and the need to integrate simulation, analytics,
and predictive technologies as business tools
into business processes.

Real-time event processing means that the
surge associated with thousands of users simul-
taneously hitting their “enter” keys along with
their expectation for immediate response will
spike base loads to unprecedented levels.
Further, users are coming to expect personal-
ized service—80 percent of Web site visitors
expect personalized experiences—which
means an even more intense IT workload.
Clearly, online events will drive spiky demand
for highly variable IT resourcing.  

Another driver is the increased use of real-
time simulation, analytics, and prediction tech-
nologies. These capabilities will become main-
line business tools as the speed of change
drives enterprises to model-based architec-
tures, where business models replace  >>

Grid computing enables IT consolidation to reduce costs, improves asset
utilization, and offers greater availability through inherent redundancy.

Grids enable a dynamically shared infrastructure with rapid on-demand 
provisioning, usage measurement, and control.

Grid computing uses workload, data, and application reengineering techniques
to transform current applications into grid applications with greater perform-
ance for competitive advantage through reduced cycle times.

Businesses can share and leverage computing resources with their partner 
organizations to join forces and compete more effectively.

By applying the redundancy and load sharing intrinsic in grid computing, non-
stop availability is possible at commodity prices.

Grid computing enables creation of a virtual supercomputing resource by pooling
available computing cycles to analyze business information or perform predictive
simulations to develop new information that provides competitive advantage.

New dynamic business ecosystems and virtual organizations are enabled by
combining the ad-hoc sharing of grid computing with the self-defining mecha-
nisms of Web services to create services grids. In this model, IT anticipates and
embraces business changes, rather than just responding to it.

IT consolidation

Agile infrastructure

Application acceleration

Collaborative computing

Non-stop reliability

Breakthrough innovations

Dynamic business 
ecosystems

There’s considerable

confusion and many inter-

pretations of today’s grid

technology. For the most

part, grid technology is

developing as a broadly

applicable model for de-

veloping new generations

of information systems.

There are several different

ways grid computing and

grid technology in general

can be used.  

Understanding Grid Technologies
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applications and require simulation and predic-
tion to be effective. Changes to business models
can’t be implemented until their impact is 
understood and confidence can be established
that those changes are beneficial. Extensive
simulation is required to prove the impact and
veracity of the changes before they are imple-
mented. Rapidly changing business environ-
ments will result in rapidly changing models,
which require frequent simulation and proba-
bility analysis, resulting in frequent, short-
duration resource spikes.

The more rapid the pace of business change
(financial and retail industries being at the top),
the higher the flex factor.

So we are being driven from traditional re-
sourcing paradigms (in-house and outsourcing)
to a new paradigm (utility) as it is significantly
more scalable, at lower cost, for shorter dura-
tion. This is an effective next step as it relieves
the problem of scalability and will serve many
users well in the near term.  

But we see a further model emerging, some-
thing we call un-sourcing. This is a more radical
form of utility computing where a third-party
broker will sit between service providers and
service consumers to efficiently connect the
two. As the dynamics of resourcing become 
extreme, the resource broker will become a 
critical piece in this “resourcing dance,”  respon-
sible for the various elements involved in
strategic sourcing:

� Assessing current requirements and spend 
(what is bought where?) 

� Assessing the supply market
(who offers what?) 

� Developing sourcing strategies
(where to buy what, while minimizing risk
and maximizing value) 

� Identifying suitable suppliers 
� Negotiating with suppliers (products, prices) 
� Implementing new supply structures
� Tracking results and reassessing

(continuous cycle) 

What’s Out? What’s In?

INFRASTRUCTURE IMPLICATIONS Transaction Event architecture (parallel) 
architecture (batch)
Legacy applications Model-enabled applications

integrated with business process
Exclusionary security Rule-base, role-based, multi-layered, 

context aware security
Monolithic computing Brokered computing

services environment
Moderate automation Full automation

PEOPLE IMPLICATIONS Automation assisting Automation extending
employees employees
Employees as knowledge Employees as knowledge creators
managers
Command and control Command and empowerment
Employees and consumers as Employees and consumers as
objects of change agents of change
Employees work from Employees work anywhere
central location and everywhere

BUSINESS IMPLICATIONS E-commerce E-world
Sense & respond: On demand Cause and Effect: Agility

Functional visibility (silos) Trans-enterprise visibility (ecosystem)
Change at the speed of Change at the speed of adoption
technology
IT as a separate organization IT integrated into business
If it ain’t broke, don’t fix it If it ain’t broke, break it

Shifting Paradigms Have Significant Implications
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At the far end of the continuum we anticipate
the newest resourcing model: flex-sourcing.
Flex-sourcing is characterized as the compres-
sion of all strategic sourcing steps into a contin-
uous, real-time process for a broad range of re-
sources. It’s the autonomic provisioning or
brokering of all resources needed to optimally
operate an enterprise, and the services grid will
power it.

Military aircraft have become so fast and agile
that pilots are no longer capable of flying them
on their own. Human reaction time prevents it.
As a result, yesteryear’s hydraulic and mechani-
cal flight systems have given way to electronic,
computerized control systems. These so called
“fly-by-wire” systems have literally replaced
physical control of the aircraft with computer
interfaces. The pilot uses a sophisticated “joy-
stick” to fly the plane, and his/her commands go
through a digital interface to operate robotic
servos at each control surface.

One could say that enterprises today are fac-
ing a similar situation. Speed, complexity, glob-
alization, innovation, and various other drivers
are making it hard to fly on our own, demanding
that we replace our mechanical systems with a
“business-by-wire” services grid model. As with
aircraft, the benefits are more responsive per-
formance, combat survivability, and control re-
dundancy. And it will help ensure our enter-
prises take flight. |s|

About the Authors: Ed Reynolds is an EDS Fellow.
JJeeffff  WWaacckkeerr, also an EDS Fellow, co-authored this
article. 

Services grids are becoming the next
generation of grid technologies, culminating
from work occurring in the grid computing
and Web services spaces. Together, these
developments are producing a comprehen-
sive service oriented architecture (SOA) for
the next generation of information systems.
Web services technology produces SOAs,
which operate on a corresponding service
oriented infrastructure that is built from
grid technology.  

The Internet and Web-based systems
that are used today, essentially provide
connectivity and global access to an enor-
mous amount of rich, multimedia informa-
tion, along with self contained services like
electronic shopping, search, and so on. As
sophisticated as these services are, they
are self contained and don’t typically inter-

operate with other entities on the
Internet. The development of technologies
is addressing the need to create informa-
tion and services easily understood by 
machines as well as humans.  As a result,
organizations will be able to integrate 
online through an entirely new level of 
interoperability and information exchange.

The current Web-based Internet usually
provides a simple “user-to-site” style of 
interaction.  Users typically browse and 
manipulate information, one site at a time.
While there are billions of resources on the
Internet, their use is limited to one at a time.
Grid computing efforts are developing the
ability to share resources, information, and
knowledge on a massive global scale. The
net result will be a self-describing grid of 
information and services. 

Evolution of Grid Technologies
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APPLICABILITY FOR COMMERCIAL ENTERPRISES 

Services
Grids
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Information
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Computational
Grids
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Application &
Information
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Infrastructure
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