
JOURNEY TO DESKTOP VIRTUALIZATION

Didier Contis loves a challenge. That’s good, because he landed a whopper: 

virtualize and deliver some of the world’s most performance-intensive 

applications to a bring-your-own-computer (BYOC) environment with some  

of the world’s most talented engineering students. And do it over networks  

you don’t control.  

It was the start of a successful four-year journey that continues to this day. 

Virtual Lab for Engineering Software
Contis is director of technology services for the Georgia Institute of Technology (Georgia Tech) 
College of Engineering (COE). The largest of Georgia Tech’s six colleges, COE offers more than  
50 graduate and undergraduate degree programs through its main Atlanta campus and satellites 
around the world. Its 12,000 students use an estimated 150 unique apps—the same ones 
businesses rely on to design airplane wings, model circuit-board layouts, and much more. 

Contis took on COE’s newly created director 
position in 2007 and initiated the Virtual Lab 
(Vlab) project as one of his top priorities. He 
viewed it as a strategic initiative from the start. 
“We were never after cost savings, although we 
may see them in the long run from better 
hardware utilization,” he recalls. “Our goal has 
always been to overcome the problems of 
traditional computer labs and lower the barriers  
to software access for our students.” 

One of Vlab’s objectives is to support COE’s 10-year strategic plan, which envisions a growing 
global presence and an increase in student-designed degrees. “To do those things, we need to 
empower the students so they can access what they need when they need it,” says Contis. “We’re 
trying to provide just-in-time software access so students don’t have to plan ahead and figure 
out when they’re going to visit a physical lab.” 
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Many students’ laptops are powerful enough 
to run the necessary apps, but licensing costs 
for local execution would be prohibitive. So 
Contis and his team, collaborating with the 
university’s Office of Information Technology, 
took a virtual desktop interface (VDI) 
approach. Today, students download and 
install a small-footprint Citrix XenDesktop* 
client and choose the virtual lab for the COE 
school they attend. They access the labs from 
the campus wireless network or off-campus 
networks, and a pool of 20 Dell servers based 
on Intel® Xeon® processors X5650 and 
E5520 delivers the apps using a mix of 
hypervisors: VMware vSphere* ESX and 
Microsoft Hyper-V* 2008 R2 SP1.

Staying Flexible as 
Technologies Advance 
As early adopters, the COE team has found 
keeping up with rapid advances in virtualization 
technologies a major challenge. Contis says 
they tackle the issue by designing for 
flexibility, continuing to experiment, and 
adopting new approaches as they become 
available. The team made its initial technology 
choice based on which vendors supported the 
greatest variety of devices, and that has 
worked well. Their implementation tries to be 
as hypervisor-agnostic as possible, and they’ve 
run several different hypervisors since they 
started. They’re currently in their fourth phase 

of hardware, and Contis says the platform will 
continue to evolve. 

In a BYOC environment with tech-oriented 
students, the Vlab team scrambles to stay 
ahead of new devices. COE makes the 
XenDesktop client available for Linux*,  
Mac OS X*, Microsoft Windows* XP, and 
Windows 7*—and the day after Apple’s 
original iPad* landed in stores, Contis had a 
Sunday morning e-mail asking how to 
configure the Vlab client to support it. Since 
then, his team has provided configuration tips 
for multiple devices and environments—from 
laptops running Ubuntu* Linux to Google 
Android* phones and tablets, and soon to 
Google Chrome* OS-based netbooks. 

Architecting for Performance 
Given its applications’ steep performance 
demands and the overhead of virtualization, 
the COE team has had to assess and reassess 
virtually every aspect of its infrastructure to 
keep ahead of bottlenecks. 

“We currently define each virtual machine 
(VM) with 3 GB of virtual memory and two 
virtual CPUs, so we’re constantly looking  
at the balance between memory usage and 
CPU consumption,” Contis says. “We are 
constrained more by memory than by CPU.”  
A recent processor upgrade brought some 
breathing room by raising core counts and 
enabling Contis to double the amount of RAM 
per processor—from 48 GB to 96. The 
upgrade more than doubled the number of 
VM running slots, Contis’s key metric. It also 
lowers the cost per running slot by an 
average of 21 percent, not counting storage 
and network expenses. 

More importantly to Contis, the refresh 
delivers a better student experience. “We 
increased the number of cores and threads by 
50 percent, so VM contention was a big 
concern,“ Contis says. “We were happy to see 
that we maintained performance. The added 
memory capacity helped, and we took 
advantage of the increased memory bus 
speed (6.4 GT/second) to configure our 
servers with 1,333 MHz 8 GB DIMMs.” 

At a Glance 
Project
•	 Virtual Lab providing bring-your-own-

computer access to dozens of sophisticated 
engineering applications  

Accomplishments  
•	 Implemented	flexible,	high-performance	

VDI infrastructure with hypervisor- 
agnostic virtualization

•	 Serves more than 4,000 unique students 
over campus and off-campus networks 
with support for any device that will run 
the	Citrix*	client

Lessons Learned   
•	 Desktop virtualization affects all aspects 

of infrastructure. Avoid bottlenecks by 
planning and monitoring every aspect. 
Work closely with wireless network and 
backbone teams.

•	 For demanding applications, optimize 
servers to balance cores and memory 
capacity. 

•	 Manage	expectations	and	usage	 
carefully. Demand can easily  
overtake capacity.

•	 Design	for	flexibility	so	you	can	 
take advantage of rapid advances in  
virtualization technologies.
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I/O throughput per second (IOPS) is a perpetual 
concern. COE applies IOPS reduction 
technologies in its storage area networks and 
Citrix provisioning servers, along with Intel® 
Ethernet 10 Gigabit Server Adapters that it 
uses with Intel® Virtualization Technology (Intel® 
VT) VM Device Queuing (VMDq) technology. 
The team is exploring new approaches such as 
further exploiting storage area network (SAN) 
caching technologies (EMC* Fast Cache*, 
NetApp Flash Cache*) or distributed approaches 
such as Atlantis Computing’s ILIO* storage 
optimization technology. 

Contis also continues to track closely the rapid 
improvement of remote display protocols. “You 
have to look at the applications that will run 
inside the virtual desktop,” he says. “Edge 
cases, such as where users are manipulating  
or rendering very complex 3-D models,  
can represent a problem in a virtualized 
environment. GPU virtualization is kind of  
the next frontier for us.”   

Providing Linux-based virtual desktops is also a 
challenge, and COE is working with the School 
of Mathematics to deploy and test Red Hat’s 
VDI solution and the SPICE protocol. 

Network issues require ongoing attention. “I 
would recommend to anyone implementing 
such a service to work closely with the team in 
charge of your campus wireless network,” says 
Contis. “Also, work with your backbone 
network team to understand current peering 
with local Internet providers. Sometimes you 
will have to accept that, just like providing 
remote access to e-mail, you will be blamed 
when something that you have no control over 
isn’t working.”

Managing Expectations  
Use of the service is rising, with 22 percent 
more unique users in the spring 2010 semester 
than in fall 2009, plus a big uptick in the number 
of sessions per user. Of course, success brings 

its own challenges. “You definitely have to 
manage the expectations,” Contis says. “To 
anyone doing such a project, I would 
recommend not necessarily doing a big PR 
campaign from the get-go, because once 
students find out about it and realize what they 
can do, you can be really hit by a bus. Their 
demands can easily overtake the capacity.”

Contis’ team has an open in-box policy  
on feedback, and students have freely 
volunteered their input—everything from  
the glowing (“This is great, you should  
spread the word”) to the bluntly negative  
(“I’m in the student center and performance 
 is horrible”). All of it becomes fodder for 
ongoing improvements. 

Contis advises growing the service virally, so 
you can adjust and expand as you go along. 
“You’re creating a trust between the student 
and the system, because at four o’clock in the 
morning, they’re going to be depending on it,” 
he says. 

Continuing to Adapt  
Moving forward, COE continues to balance and 
optimize its virtualization farm and discover 
new solutions, including approaches that will 
exploit the capabilities of students’ client PCs 
and devices. 

“We’re looking at morphing from a VDI platform 
to a VDI-oriented private academic cloud,” 
Contis says. “We’re also looking at similarities 
between high-performance computing (HPC) 

and VDI cloud computing, and engaging in 
research around dynamic elasticity that could 
bring the two environments together. We’ll 
look at next-generation processors when it’s 
time for new hardware.”

Contis says licensing issues will continue to 
rule out full application virtualization for Vlab. 
Still, he expects to see advances in the next  
6 to 12 months that will help his team use 
local client resources for the graphics portions 
of a virtual desktop. He also looks forward to 
experimenting with host-side graphics 
rendering. In addition, he’s investigating 
self-service provisioning of virtual desktops, 
and considering the use of remote 
management and hardware-assisted 
virtualization technology in campus-owned 
clients to provide a safety net for virtualized 
classroom PCs. 

Since the beginning of this journey, other 
Georgia Tech colleges have paid close 
attention. Some, including the Ivan Allen 
College of Liberal Arts, have joined the Vlab 
project. Others have joined forces at the 
hardware level, doing condominium-style 
sharing of network, storage, and server 

“Once students find out about it and realize what they can 
do, you can be really hit by a bus. Their demands can easily 
overtake the capacity.”

Didier Contis, 
Director of Technology Services, 

Georgia Tech College of Engineering

Student feedback ranges from the glowing (“This is 
great, you should spread the word”) to the bluntly 
negative (“I’m in the student center and performance 
is horrible”). 

Key Technologies 
•	 VMware	vSphere*	ESX4.1	and	Microsoft	
Hyper-V*	2008	R2	SP1	

•	 Citrix	XenDesktop*	4.0	and	5.0	
•	 Dell	PowerEdge*	R610	servers	and	M610	
blades	with	Intel®	Xeon®	processors	5600	
and	5500	series	and	Intel®	Ethernet	
Server	Adapter	X520	

•	 Mix	of	SAN	technologies	(Dell	EqualLogic*,	
EMC	NS-120	Unified	Storage*	and	NetApp	
FAS	3210*)

•	 Cisco	Nexus*	5010	switches	
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resources while experimenting with other 
virtualization technologies. The College of 
Architecture has done this using VMware 
View*, and the School of Mathematics with Red 
Hat* Enterprise Virtualization for Desktops. 

As befits an education leader, the result is an 
innovative, federation-level approach where  
IT colleagues advance their knowledge by 
sharing experiences and exploring new 
technologies. More importantly, it underlines a 
growing interest in how client virtualization is 
impacting traditional pedagogy. As Robert 
Gerhart, IT director of Georgia Tech’s College of 

Architecture, puts it, “Instruction and learning 
is no longer limited to labs and classrooms.  
The model is now truly ‘anywhere, anytime  
on practically any device.’ We are beginning to 
see a change in the College of Architecture, 
where design instruction is being facilitated  
by virtualization.”

No matter how mature it becomes, Contis 
expects Vlab to remain a work in progress. 
“We’ll never be done, because there’s always 
something new, and something else we want 
to add,” he says. “We just stay flexible and 
keep experimenting.”
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“Instruction and learning is no longer limited to labs and 
classrooms. The model is now truly ‘anywhere, anytime on 
practically any device.’ We are beginning to see a change 
in the College of Architecture, where design instruction is 
being facilitated by virtualization.”

Robert Gerhart, 
IT Director,  

Georgia Tech College of Architecture


