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ESX Servers Provide More Flexibility 
in Service for Sponsors
As the world’s largest academic clinical research 
organization, Duke Clinical Research Institute (DCRI) 
is dedicated to developing and sharing knowledge 
that improves the care of patients worldwide. The 
center combines the clinical expertise and academic 
leadership of a premier teaching hospital with 
the full-service operational capabilities of a major 
contract research organization. DCRI’s full profile of 
research activities—including project management, 
data management, site management and clinical 
monitoring, biostatistics, safety surveillance, and 
medical communications—means that its clients 
can find a tailored research plan that meets their 
needs. It also means DCRI needs to stay on the 
cutting-edge of technological innovation in order 
to maintain and increase the institute’s ability to 
react to the demands of a diverse client base.

Senior Systems Administrator Todd Robinson 
explains, “As an Academic Research Organization 
(ARO) we are responsible for collecting, storing and 
analyzing data, and then getting that data back 
to the appropriate sponsor.” If a sponsor requires 
a certain application to be used in a study, DCRI 
needs to be prepared to implement that application 
in order to be awarded the project. “Some compa-
nies can develop in a vacuum,” Robinson says, “but 
we can’t. We’re very driven by our clients’ needs.”

R esults    

•	Saved an estimated $200,000 
by eliminating the need for 40 
additional servers

•	CPU utilization increased from 2-5 
percent to over 70 percent

•	Reduced server deployment time 
from 3 months to 30 minutes 

•	Increased flexibility in response to 
needs of clients and vendors

•	Reduced downtime using VMware 
VMotion

“Almost all of our new application servers are now deployed as virtual 
machines. In the past 16 months, we’ve built two physical Windows boxes 
and more than 40 virtual ones!”

Todd Robinson 
Senior Systems Administrator, Network Services, Duke Clinical Research Institute

 

Caught Between Potential Power 
Outages and Hardware Failure
Prior to turning to VMware, Robinson and his team 
were faced with a full slate of challenges. In addition 
to an upcoming expired lease on a server that had 
to be replaced, two servers had already failed, and 
their data center was approaching the limit on 
power availability. “We were getting close to having 
to shutdown the data center if we needed another 
circuit” recalls Robinson. “Obviously, we were trying 
to avoid that.”  DCRI was also observing that server 
CPUs were severely underutilized, running at only 
2-5 percent of capacity.  Robinson says, “The CIO did 
not like that all this hardware was doing absolutely 
nothing, in addition to all of the support required.” 
Things looked dire but for a timely trip to a VMware 
seminar in Charlotte. Robinson brought the CIO 
along, and spent the car ride back convincing him 
that a virtual infrastructure could be the cure for the 
research center’s ailing and underutilized hardware 
situation. “It was an opportunity for me to point out 
to the CIO how little those boxes were being used, 
and that we could combine the servers onto one 
physical box and still keep the servers separate from 
an application point of view,” says Robinson. 

After an initial investment of $10,000 for the virtual 
server licensing and the hardware to run it on, DCRI 
saw a quick return on investment. Robinson’s team 
can now add servers without having to bring more 
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VMware Virtual Infrastructure Cures Anemic CPU 
Utilization and Heals Hardware for Duke Clinical 
Research Institute
Full-Service Research Facility Leverages Increased Server Versatility to Stay On Top of Storing 

Data and Saving Lives 
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hardware into the data center. The result: CPU 
utilization improved dramatically.  According to 
the monitoring Robinson has done with VMware 
VirtualCenter, his servers now run at between 20 
and 90 percent utilization. DCRI uses VMotion® 
technology to load-balance the servers.

DCRI has also saved hundreds of thousands of 
dollars by creating virtual machines rather than 
acquiring physical servers. Robinson estimates that 
of the 51 virtual machines DCRI has deployed since 
April 2004, at least two thirds or “maybe all of them” 
would have been physical if not for VMware infra-
structure. He says, ““Almost all of our new applica-
tion servers are now deployed as virtual machines. 
In the past 16 months, I’ve built two physical 
Windows boxes and more than 40 virtual ones!”

DCRI has seen other positives as a result of going 
virtual, including:

•	 Reduced hardware acquisition time. A key goal 
for DCRI was reduction of hardware acquisition 
time, which previously had taken upwards of 
three months.  Robinson recites the long list of 
steps involved, “Find the need, justify the need, get 
quotes, get the required management approval, 
order, get it shipped…” VMware software elimi-
nates this lengthy process almost entirely. “We can 
now get a server up and running in 30 minutes, if 
pressed, and certainly within a day,” says Robinson.

•	 Decreased downtime worldwide. “We are look-
ing into VMware software’s scripting abilities, so 
we can write rules for our needs,” says Robinson. 

“For example we can create a script so that when 
the server reaches 80 percent utilization, it auto-
matically creates a new one. That’s a big advan-
tage because we are all over the world running 
trials in 53 countries. There’s always someone 
using the system. So continuous accessibility is 
extremely important to us.”

•	 Reduction in redundancy. VMware software has 
increased DCRI’s efficiency when deploying new 
projects. Robinson explains, “if a project came 
in that couldn’t wait, you’d end up putting that 
project server on whatever was available. Then 
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when the new hardware came in, you had to 
trash all that and re-install the project on the new 
hardware.” Being able to deploy new servers in less 
than a day, whenever needed, means not having 
to do the same work two or three times.

•	 Freedom from OS-driven decisions. Prior to 
using VMware software, Robinson’s team viewed 
their projects from the standpoint of having to 
use existing operating systems. They are now 
free to view their work from a more service-ori-
ented standpoint.  “Now we look at what service 
is needed, and pick the best OS to provide it,” he 
says. “If you need a Windows 2000 box, fine. Need 
Windows 2003 box, fine.  Linux, fine. It doesn’t 
really matter; as our needs change or as vendors 
dictate, we can provide any operating system on 
any server.”

Ease of Systems Management Using 
VirtualCenter
Robinson finds that it’s easy to manage the systems 
 - seven hosts with 40 virtual machines - using 
VirtualCenter. He especially likes the scheduled tasks 
feature for doing ESX Server updates, explaining, “I 
just do rolling upgrades. I schedule the updates the 
night before and move all of the virtual machines 
from that box to another box, update the box, and 
repeat the steps the following day.”  Robinson can 
use a similar procedure when building servers, using 
templates and the essential task feature. “When I 
know I need several machines built to work on a 
project in Windows 2003, I get the templates and 
schedule the task. When I get in the next morning 
my servers are set up and waiting for me to install 
patches.”  

Approaching Zero Downtime  
Looking down the road, Robinson feels that with 
VMware virtual infrastructure DCRI can approach 
zero downtime. “Unfortunately,” he says, “VMware is 
not a cure-all for Microsoft patching. You still have 
to patch your servers every 30 days.”  In spite of 
this unavoidable limitation, Robinson plans to use 
VMware to “cost-effectively cluster every server.  So 
we’ll always be online from a user standpoint, even if 
we’re bouncing half the servers at one time.”

V M ware     virtual       
infrastructure              
at   W ork 

•	 VMware ESX Server on HP BL20p 
Blades with dual 3.2Ghz Xeon 
Processors and 5GB RAM

•	 ESX Server connected to HP EVA 
5000 SAN

•	 Guest operating systems: 
Microsoft® Windows® NT 4.0, 
Windows 2000, Windows 2003, 
Windows XP Professional, Red Hat 
Enterprise Linux 3.0, Solaris 10x86

•	 Production applications include: 
main infrastructure, email, website, 
Citrix, JBoss

•	 Test and staging applications 
include: Citrix, JBoss, Oracle


