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e concept of the Grid has been 
with us for over five years now. 
ose of us who work in the grid do-
main have eagerly anticipated the 
uptake of grid technology by the 
business world. Sometimes it seems 
as if we are no closer to delivering 
on this goal than we were years ago. 
We do believe, however, that the 
advent of Web Services based Grid 
technology, such as the Globus Tool-
kit™ Version , has placed us much 
closer to delivering a standards-
based, ubiquitous middleware solu-
tion that businesses can easily de-
ploy to help them transform their 
business processes.

EPCC, the supercomputing cen-
ter at the University of Edinburgh 
in Scotland, has a long history of 
working with businesses to intro-
duce them to new technologies and 
demonstrate the benefits that those 
technologies can deliver. In this 
article, we examine a deployment 
of the Globus Toolkit and EPCC’s 
data access and integration services 
(OGSA-DAI) to solve a data-mining 
problem in a large UK bus company.

We’ll start by discussing some 
of the issues surrounding the Grid 
and its deployment in a business 
context.

Building a Business Grid
Over the past few years, most people 
in the IT sector will have noticed a 
slew of articles on subjects such as 
Autonomic Computing, Adaptable 
Computing, Grid Computing, Util-
ity Computing, and On Demand 
Computing. Although each of these 
developments fits into a specific 
niche, they are all part of a spec-
trum of new solutions to traditional 
IT challenges. Each of them involves 
two components: first, a new way of 

Is the Grid Delivering for Business?
thinking about business processes, 
and second, new technologies to sup-
port the delivery of these solutions.

While powerful, the uptake of 
these solutions by the general busi-
ness community has been patchy, 
with many companies steering 
clear until the technologies become 
more mainstream. is process is 
not being helped by IT vendors, 
each of whom has a subtly differ-
ent message. With little to do after 
the dot-com bubble burst, it seems 
at times as if their marketing de-
partments have spent too much 
time inventing new names for 
these technologies. ere is, how-
ever, one common thread that has 
emerged: Web Services — a term 
with which most readers will al-
most certainly be familiar.

Put very simply, Web Services 
are a standardized way for applica-
tions to talk to each other and to 
describe what they’re expecting to 
hear in that conversation. ey al-
low applications to communicate by 
sending documents written in XML 
to each other using a communica-
tions protocol called SOAP. e doc-
uments are received by the Web Ser-
vice via an interface that follows the 
rules of the Web Services Descrip-
tion Language. is type of commu-
nication means that Web Services 
written on one vendor’s hardware 
and software can talk to Web Ser-
vices on another vendor’s with com-
plete transparency. In IT terms, this 
step is a major move forward and 
one of the main reasons that ser-
vice-oriented architectures are be-
ing seriously considered by many 
businesses.

Many of the solutions from IT 
vendors are now being labeled as 
Grid technology, although in many 

cases they simply represent a re-la-
beling from previous Cluster Com-
puting offerings. is situation is 
certainly not true of the Globus 
Toolkit Version  (GT), used in the 
work described later in this article. 
GT is the first web services based 
version of the toolkit and it seeks to 
provide the software infrastructure 
that enables flexible, secure, coordi-
nated resource sharing among dynam-
ic collections of individuals, institu-
tions and resources. is version of 
GT presents a vision of the Grid to 
which the majority of the Grid com-
munity subscribes.

In the scientific community, sev-
eral forces have been driving us to-
ward Grid Computing. ese include 
the relentless increase in micropro-
cessor performance, the availabil-
ity and reliability of modern high-
performance global networks, and 
the explosion of data quantities. 
Increasingly, business is coming up 
against these issues — particularly 
with regard to data management in 
widely distributed organizations. 
Businesses may not have the sheer 
data volume issues yet, but they cer-
tainly do have very complex data ac-
cess and integration issues.

One of the criticisms often 
made against the Grid is that it’s 
technology driven and over-hyped 
by IT vendors. While there is cer-
tainly some truth in these criti-
cisms, at EPCC we have always 
believed the best way to counter 
them is to work with companies 
to demonstrate the benefits of the 
technology. In the past year we’ve 
done just this with First Group in 
the FirstDIG project, which we ex-
plain below.

On to the Buses
First is a major company in the 
transport sector, operating world-
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wide and with over , vehicles 
in the UK alone. ey are the UK’s 
largest operator of bus services. In 
our project First was represented by 
First Bus South Yorkshire.

In running their services, First 
collects many different kinds of 
operational data, ranging from 
revenue and fuel consumption to 
customer contact and scheduling. 
ese data are collected in differ-
ent ways, such as manual entry, 
ticket machines, or even GPS. e 
data are also stored in many dif-
ferent databases and systems. is 
situation is where First hoped to 
use Grid technologies. e bus in-
dustry is incredibly competitive in 
the UK and any opportunity to get 
a competitive edge is of great inter-
est. Coupled with this fact are new 
technologies, such as electronic 
ticketing, which allow the compa-
nies to know where and when regu-
lar customers get on a bus. Simple 
information such as this, gath-
ered systematically, has never been 
available to the industry before.

e heterogeneous nature of 
First’s data repositories can be traced 
back to reasons such as earlier acqui-
sitions of other companies and the in-
cremental construction of IT systems. 
is condition does not cause a prob-
lem for the day-to-day running and 
querying of the databases, but First 
was interested in using data mining 
to leverage non-obvious and valuable 
information from their data.

One of the techniques of data 
mining involves 
correlating and 
comparing the 
data from vari-
ous sources in 
order to devel-
op this non-ob-
vious informa-
tion. However, 
computing these 
correlations is 
always difficult 

when the databases involved are on 
disparate operating systems, differ-
ent database management systems, 
have different internal representa-
tions of the data, and are even geo-
graphically distributed between 
various sections of the company. In-
cidentally, this issue is common to 
many organizations.

Over the past decade a typical so-
lution has been to build a data ware-
house where all of the data in the dis-
parate databases is captured and then 
analyzed. Although a very powerful 
solution, many organizations have 
discovered that building and populat-
ing data warehouses is much hard-
er than first envisaged. Issues range 
from a perceived desire to retain own-
ership of data by those who have col-
lected it to issues of data cleanliness 
and updating of the warehouse from 
disparate data sources.

A New Way to See Your Data
EPCC’s solution was to provide a 
mechanism so that First could ac-
cess their data via a single inter-
face in a uniform manner, protect-

ing the user from 
the differences 
between, and the 
location of, the 
underlying da-
tabases. We like 
to think of this 
as virtual data 
warehousing.

is goal was 
achieved by Grid-
enabling the da-

tabases via the OGSA-DAI (Open 
Grid Services Architecture — Data 
Access and Integration) software. 
is software, developed in col-
laboration with IBM, Oracle and 
the Universities of Manchester and 
Newcastle, and which is built on top 
of GT, is Grid middleware that ex-
poses the databases as Grid Servic-
es, thus enabling access from other 
machines in a secure manner.

Two of First’s databases were 
identified as suitable candidates 
via a preliminary data mining 
process. EPCC then deployed the 
OGSA-DAI software for these data-
bases. e software incorporated a 
GUI front-end to the Grid Services 
making access to the data easy and 
straightforward for the user. Func-
tionality was included in the GUI 
to enable a simple JOIN SQL query 
to be performed thereby allowing 
data from the different databas-
es to be combined for data mining 
analysis. Although the demonstra-
tion was simple the power of its 
approach was not lost on Darren 
Unwin, First South Yorkshire’s Di-
visional IT Manager, who said, “e 
results of this exercise will revolu-
tionize the way we do things in the 
bus industry.”

Taking the Bus to OASIS
Anyone who has been engaged in 
Grid research over the past few 
years will know that we have all 
learned an enormous amount from 
the early Web Services based Grids 
built around GT. ey will also 
know that since January , a 
proposal has existed to replace the 
underlying technology inside GT 
known as OGSI with a standards-
based Web Services solution known 
as the Web Services Resource 
Framework (WS-RF). WS-RF is now 
gradually making its way through 
the OASIS standards process and an 
early version of WS-RF now exists 

FIGURE ONE A First Bus on the job
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Web services are a 
standardized way for 
applications to talk to 
each other and to 
describe what they’re 
expecting to hear 
in that conversation
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that will be released as part of GT 
in the next few months.

Although the move from OGSI 
to WS-RF has necessitated some 
changes to the way OGSA-DAI op-
erates, the fundamentals are the 
same, and we are committed to 
moving our technology to WS-RF 
as and when the various standards 
settle down. At the same time, 
OGSA-DAI is built on the GGF DAIS 
proposals and we will continue to 
follow these specifications as we en-
hance the product.

Conclusion
In many ways, we are about to enter 
the most exciting part of the Grid 
story. Many of the early technolo-
gies are maturing and IT vendors 
are beginning to release main-
stream products based on them. e 
future of Grid research is in the de-

velopment of higher-level servic-
es exactly like those demonstrated 
successfully to First.

Only by working closely with 
business to solve real business prob-
lems will we reach our goal of a 
ubiquitous distributed computing 
solution that cures headaches rath-
er than creates them.

e OGSA-DAI and the FirstDIG proj-
ects were funded by the United Kingdom’s 
Department of Trade & Industry and the 
Engineering & Physical Sciences Research 
Council through the e-Science Grid Core 
Programme.

Globus Toolkit is a registered trademark 
held by the University of Chicago. is 
work was supported in part by the Math-
ematical, Information, and Computational 
Sciences Division subprogram of the Office 
of Advanced Scientific Computing Re-
search, Office of Science, U.S. Department 
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The Globus Toolkit
• www.globus.org/toolkit

OGSA-DAI
• www.ogsa-dai.org.uk

FirstDIG
• www.epcc.ed.ac.uk/firstdig
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of Energy, under Contract W---
ENG- and under Contract DE-AC-
SF with the University of Califor-
nia; by the National Science Foundation; 
by the NASA Information Power Grid 
program; and by IBM.

Mark Parsons and Paul Graham are senior 
staff at EPCC, Europe’s premier super-
computing center at e University of 
Edinburgh (www.epcc.ed.ac.uk). EPCC is a 
founding member of the Globus Alliance.
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