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In a recent letter to the editor,’ Dr. Peter Szolovits called for
“distinct names for distinct ideas” when discussing grid. His
suggestion for better “precision of language” arose from
listening to numerous talks at the 2006 American Medical
Informatics Association (AMIA) Symposium “where speak-
ers describe grids that have little in common.”"

At this early stage in the maturation of grid, as with any
emerging technology, lack of clarity is natural and, in fact,
stimulates an ever-improving “precision of thought.”" Spe-
cifically, this ambiguity has already begun to generate
discussion, as demonstrated by Dr. Szolovits” asking “What
Is a Grid?” Most would agree that ambiguity is part of the
normal lifecycle of adoption of new ideas, concepts, and
technologies. Our reading and interpretation of the 2006
Gartner Hype Curve? illustrates this point quite graphically;
it articulates the ambiguity with regard to “grid computing”
by placing it midway between the “peak of inflated expec-
tations” and the “trough of disillusionment,” on its way
towards the “slope of enlightenment” and within 2-5 years
of mainstream adoption.> What could be more ambiguous
than living somewhere in-between “expectations” and “dis-
illusionment?”

Another aspect of ambiguity is the role of perspective. The
spectrum of ambiguity ranges from the least (for those
actively working with grid) to the most (for those peripher-
ally involved or newly learning about the field). To borrow
from a well-known metaphor to help explain the ambiguity
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around the grid-focused presentations at the 2006 AMIA
Symposium, the speakers unintentionally actualized the
American poet John Godfrey Saxe’s poem, “The Blind Men
and the Elephant.”® In the poem, each blind man described
the elephant differently from his own perspective—the
elephant’s side felt like a wall, his tusk like a spear, his trunk
like a snake, his knee like a tree, his ear like a fan and his tail
like a rope. The AMIA speakers presented different and
important views on the very large domain of grid, resulting
in, unavoidably, a somewhat unclear overall picture. In
time, with further discussion and education, this picture can,
and should, become much clearer. In fact, at this year’s
Symposium a tutorial was held on the topic “HealthGrid”
for those interested in the area.

Grid computing has unambiguously functioned as a distrib-
uted and cost-effective way to boost computational power to
solve large-scale mathematical and data-bound problems for
the physics and the bioinformatics communities, and con-
tinues to excel in these areas today. However, grid was, from
the beginning, a more mature and complex concept that
addressed a specific problem: “The real and specific problem
that underlies the grid concept is coordinated resource
sharing and problem solving in dynamic, multi-institutional
virtual organizations.”* As envisioned in the initial concept,
grid has matured far beyond computational augmentation
to include inter-organizational, distributed data manage-
ment and exchange, industrial-strength security, distributed
services and workload orchestration. To be more precise,
grid represents a robust framework (based upon the
principle of service-oriented architecture (SOA)) for per-
forming distributed computing tasks on the scale of the
Internet which can enable “Service-Oriented Science [and
Medicine].”® To this end, grid may be defined as four
distinct technology layers (resources, middleware, services,
and applications) and one implicit (social) layer.* This
infrastructure assumes a lower layer of grid-accessible re-
sources (widely dispersed storage, computational power
(CPU cycles), devices, sensors, data and relational databases
amongst different enterprises), a middle layer of grid-specific
middleware (as provided by an open-source project known as
the Globus Alliance (http://www.globus.org), and an up-
per layer of grid-enabled services and applications distrib-
uted across the Internet (the Internet itself enabling connec-


http://www.globus.org
mailto:ken.hall@bearingpoint.com

706

tivity) that are useful to combine into arbitrary virtual
combinations to achieve some common goal. The first two
technology layers (resources and middleware), provide the
core, domain-independent infrastructure. The grid-enabled up-
per layers represent the algorithmic stack which encapsu-
lates the business logic required to support the shared
processes (services and applications) within a specific virtual
organization or “community of practice,” (e.g., the health-
care domain), and defines the domain-dependent grid-based
services (data, computational, visualization, etc.). It is nota-
ble that these services harmonize with Web Service stan-
dards. The social layer, then, encompasses the governance,
coordination and policy activities required to assure an
efficient and effective community of practice while the
technology layers provide a robust framework to execute
such shared policies and goals. In other words, the com-
munity of practice could be thought of as the social
manifestation of the grid. Fundamentally, grid computing
interconnects people, organizations, processes, application si-
los and data silos in completely innovative ways, and has the
potential to significantly augment the efficiency and effec-
tiveness of virtual organizations (flexible, secure, coordi-
nated resource sharing among dynamic collections of indi-
viduals, institutions, and resources).

In order to lessen the ambiguity one degree more, a brief
comparison of grid computing with another distributed
architecture should add both historical and technical depth
to this conversation. The most similar architectural pattern
relative to grid, at least on the surface, is the Common Object
Request Broker Architecture, also known as CORBA. Both
approaches attempt to integrate data, resource sharing,
communications, conventions and organizational exchanges;
nevertheless, CORBA contrasts more readily with web ser-
vices than grid computing per se. First and foremost, grid
provides a secure overarching framework in which web
services may interoperate; in other words, web services are
an integral part of the grid fabric. Secondarily, grid supplies
a rich set of additional computational, federated data and
collaborative services above and beyond existing distributed
systems. The CORBA may interoperate and coexist with
web services but by no means are web services endemic to
its architecture. Furthermore, while CORBA is distinctly
tightly coupled, object-oriented and stateful, web services
are loosely coupled, utilize a message exchange model and
are stateless. These differences give web services an inherent
flexibility and simplicity unavailable in CORBA implemen-
tations. Grid, therefore, is unique from other methods of
distributed computing by its ability to coalesce the technol-
ogy layers with the social layer through its commercial-
strength security model (X.509 certificates), thus enabling
the dynamic creation of multiple virtual organizations and
providing unprecedented technical and social agility. Grid
and CORBA represent different models for building distrib-
uted systems and are complementary rather than competing
technologies and architectures.

So, while it may appear that the 2006 AMIA Symposium
presenters spoke of different definitions of the same grid,
demonstrating a lack of precision of thought, we would
argue that they are, in fact, accurate definitions of different
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aspects and layers of the same grid framework, as described
above. Thus, grid (as a framework), in fact:

® provides a technical infrastructure that enables “a com-
munity of common interests,”!

® requires a governance model that supports “a social and
funding infrastructure to encourage data sharing,”"

® delivers a comprehensive set of tools and consequently
“a technical approach to what we used to call federated
databases,”?

® provides a flexible, scaleable and secure technical frame-
work that facilitates “standardization and ontology con-
struction for specific fields, and of course,

® offers distributed computing far beyond its “original
meaning.”’

In this broader context, grid computing has the potential to
offer a vast set of production-tested software tools designed
specifically for building virtual organizations beyond the
limits and silos of institutional boundaries. To further
extend the metaphor, one could ask, “what is an intercon-
nected national healthcare system if not a virtual organiza-
tion?”* At the Centers for Disease Control & Prevention’s
(CDC) National Center for Public Health Informatics
(NCPHI), we are attempting to answer this and other
questions by engaging in active preliminary research to
discover the potential role that grid-based technologies may
provide in interconnecting and augmenting the virtual or-
ganizations known as public health and clinical care. Clearly
the task is challenging. Fortunately, there are many world-
wide initiatives from which to learn. In contrast to the US,
Europe and other countries around the world have made
significant advancements in the development and utilization of
grid computing technologies across health and other domain
boundaries. In addition, the five-year-old International Health-
Grid organization (http://community.healthgrid.org) and
the newly formed HealthGrid.US Alliance (http://www.
healthgrid.us) are leading the way towards exploring and
discovering the capability of grid computing for healthcare.

Altogether, grid is clearly a very broad domain, and the
ambiguity Dr. Szolovits addressed is a challenge to be
expected and addressed. To minimize ambiguity and accel-
erate its introduction into the healthcare domain, we pro-
pose that grid be conceived of as an overall framework with
layers of core technologies, processes and sociology. Educa-
tion and collaboration are critical to quickly mature its place
in the US biomedical informatics field. We look forward to
continued research and discussion on this topic.
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