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As technology becomes an integral part of a school

district’s infrastructure, many schools are moving

toward personalized instruction, where students get to

learn at their own pace within the classroom environment.

To accomplish true personalized learning, however, 

“we have to move beyond textbooks,” says Michael King,

vice president of IBM’s global education industry. “And

the PC, as it stands today, is the wrong model for that.”

King points to the complexity of having thousands 

of computers throughout a school district. Between 

administering patches and software upgrades, 

implementing security updates, manually installing new

applications, and simply managing the upkeep of those

computers, the IT staff hours can mount sky high.

And because IT support is already stretched thin at most

schools—in a recent eSchool News survey, nearly three out

of four school leaders said they don’t have enough IT staff

to support their needs effectively—those staff hours can

be difficult, if not impossible, to come by. Often, schools

simply fail to manage their machines adequately, and the

computers end up being underutilized.

See Software Virtualization, page 22
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Virtual desktops offer ed-tech revolution
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But a game-changing movement is afoot that allows
school districts to centralize the management of their com-
puters and dramatically reduce the number of staff hours
used on service calls. Called “software virtualization,” the
movement allows for applications to be delivered from a
central server, without having to be installed at the client,
or end-user, level. Essentially, the computer’s desktop
resides on a server. 

“All you’re doing is just working on the server
through your keyboard, mouse, and monitor,” says Brad
Rudisail, network systems manager for Georgia’s
Rockdale County Schools.

With software virtualization, end-users can run ap-
plications on network-connected devices that do not
support the native operating system. In other words, a
Windows-based machine could support a software ap-
plication designed for use on an Apple computer, or on
a Linux-based machine, and vice versa. Users also can
run multiple operating systems at one time on a single

computer and switch between them as easily as switch-
ing applications—instantly, with a mouse click.

That can be a huge advantage for schools in partic-
ular, which often contain a patchwork of machines run-
ning various operating systems and must grapple with
software compatibility issues. Another key advantage
is that students and staff members don’t have to use ful-
ly equipped desktop computers: Instead, they can use
stripped-down or “thin client” machines with less pro-
cessing power and hard drive space, because software
applications are stored and run at the server level. This
allows schools to leverage their existing resources by
keeping older—and slower—computers running longer.

Not your older brother’s 
thin-client computing

Desktop virtualization can solve a key set of IT chal-
lenges for schools, says Toby Ford, services leader for
IBM’s global technology services division, because it
allows for school IT departments to improve the man-
ageability of varied and widespread computing devices,
lower the total cost of ownership of those devices, and
enhance security.

IBM acts as a virtualization integrator for school dis-

tricts, helping to identify their particular needs and de-
liver appropriate solutions with the help of virtualiza-
tion partner Mainline Information Systems.

“One of the challenges that school districts face that
is different from a traditional business enterprise is
that they have a lot of distributed sites spread across
large geographical areas,” Ford explains. Many districts
don’t have the resources to keep tech-support staff at
each school and must send technicians to solve prob-
lems and apply patches or upgrades.

“With desktop virtualization, tech support at those
schools pretty much goes to nil,” Ford says. “Because
you’re pulling all the smarts of the system, all of the ap-
plications, the data, the processing, back to the central
location, all you have at school sites is the thin client,
or ‘dumb,’ terminal.” And that means software admin-
istration can be handled from this central location.

The “thin client” can be an actual thin-client device—
one without a hard drive, specifically meant for use with
desktop virtualization—or it can be a PC or Macintosh
computer, cleared of applications, that simply operates
as a thin client.

It’s important to note that today’s thin-client com-
puting is not what it was a decade ago. Back in the mid-
1990s, there was a big push toward thin-client com-
puting from Oracle Corp. and a number of other players,
but it didn’t take off at the time. 

“Anumber of things have changed since then that make
thin-client computing or desktop virtualization more ro-
bust and ready for prime time,” says Ford. One, he says,
is that there have been significant advances in virtualiza-
tion technology—the software that controls the thin-client
session and manages the virtual infrastructure—that did-
n’t exist 10 or even three years ago. Another change is
that servers have gotten more powerful and can support
more users per server than before. That makes virtual-
ization a more scalable solution. A third difference is that
bandwidth is less expensive and more readily available. 

“Previously, you couldn’t do it if you didn’t have
enough bandwidth, and bandwidth was expensive,”
Ford says. “Today, there are many K-12 districts that
have extensive networks.”

Ford adds that thin-client devices themselves, from
companies such as Wyse, HP, Sun Microsystems, and
Devon IT, are more robust and are able to handle things
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Fairfax County is the 13th largest school dis-
trict in the country, with 164,000 students, 236
schools, more than 22,000 faculty and staff mem-
bers, and about 88,000 computers.

At a time when industry best practices suggest
a computer-to-support-staff ratio of no more than
100 to one, Fairfax County has just 130 IT sup-
port specialists—that’s a support ratio of about 700
to one. “We’re going on the cheap, and we actu-
ally do a pretty good job,” says Chris Lewis, IT desk-
top manager for the district’s information tech-
nology department. Still, trying to manage those
88,000 computers had come to be a challenge.

The district decided to go with Microsoft
Application Virtualization as a way to get a handle
on the computers it manages. “When I saw [virtu-
alization] for first time, it occurred to me that it tru-
ly was a paradigm shift,” Lewis says. “It’s like [users]
are on the computer, but they’re actually not.”

Lewis liked the fact that software virtualization
would remove the need to install programs on in-
dividual computers, and it would allow the district
to avoid hardware dependencies and deploy ap-
plications and patches dynamically and in a frac-
tion of the time. He also liked that it would cen-
tralize the deployment and control of applications,
allowing for the retiring of entire applications, when
needed, with a single click.

He first deployed Microsoft Application
Virtualization (then called SoftGrid) at the largest
high school in Virginia. About 100 applications
were virtualized in less than 30 days, the SoftGrid
server was deployed in a day, and the solution was
totally transparent to end users, Lewis says.

Since that time, he has seen a sharp reduction in
application-related help-desk tickets, a 50-percent
reduction in image maintenance, and a reduction in
application complexity (to fewer than 80 applications).

But the real benefits, he says, are for students
and staff. “They have application stability,” he says.
“They don’t have conflicts; they can’t damage the
applications.” He adds that students and staff also
enjoy their ability to have “anytime, anywhere” ac-
cess to applications: For instance, a student who
has to do homework does not need to rely on a
particular computer, but can go to a computer in
the library or another classroom and still be able
to pull up his or her applications and data.

Of course, he says, true anytime, anywhere access
will not be realized until virtualization is fully deployed
on every computer across every school in the district.

Lewis will be closer to that goal by this fall, at
which time one-third of the enterprise will be vir-
tualized, he says. —J.N.

Fairfax County
has success 
with desktop
virtualization

Software virtualization allows Windows-based apps to run on Macs—and vice versa.
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such as multimedia much better than before. They also
have more processing power for about the same price.

Benefits of software virtualization
The point of implementing any technology is how

the teachers, the students, and the administrators ben-
efit, says Chris Lewis, IT desktop manager for the
Fairfax County, Va., Public Schools. All other benefits
are just icing on the cake.

But in the case of software virtualization, the bene-
fits to IT staff are also felt by end users, supporters of
the movement say.

One of the primary benefits of software virtualiza-
tion is application stability. Because applications reside
not on the desktop but on the server, users cannot dam-
age them. Virtualization is a self-healing technology,
meaning that any changes made to applications or the
operating system can be wiped clean at the server lev-
el, easily and cost-effectively. This leads to a more con-
sistent user experience for students and staff.

“In schools, you get the smart kids who are able to
bypass security systems set up by administrators,” says
Aaron Cockerill, senior manager at Citrix. 

With virtualization solutions from Citrix—whose
latest product, XenDesktop, was released in April—
users only have access to the streamed operating sys-
tem, not a stored copy of the image.

Virtualization is about “being able to deliver a su-
perior desktop experience, and being able to ensure that
it’s repeatable, that the [people who get to it] don’t
change anything,” says Chris Kawalek, manager of vir-
tualization product marketing for Sun Microsystems.

Mobility is another area of particular importance to
schools. Because users can simply log onto the network
to get their applications and data, they are not tied to any
single workstation. Teachers don’t have to carry laptops
around with them as they search for an empty room in
which to do their planning. They can simply log on in
the library or a computer lab to access their data. 

This also gives school leaders more flexibility with
classroom use. In the past, school schedule makers had

to have impeccable logistical skills: Foreign language
classes had to be held in classrooms that had computers
equipped with applications useful to those classes, math
classes had to be taught in classrooms that had comput-
ers equipped with math-related applications, and so on.
Now, because applications can be streamed to any ma-
chines on the network, a classroom can be used for any
type of class, regardless of the applications needed to teach
that class. This kind of mobility is called “hoteling,”

says Kawalek, who adds: “You don’t get that flexibility
if you’re tied to the Windows PC back at your office.”

Virtualization also helps handle issues of compli-
ance. School leaders need to know that all of the data
stay on the network, and they need to know who ac-
cesses which applications, and when. With desktop vir-
tualization, administrators can change access privileges
centrally—making it impossible, for example, for any-
one who is no longer supposed to access certain types
of information to retrieve that information.

Then there’s the matter of backup storage, recovery,
and safety. Without virtualization, when a PC crashes,
data tend to be lost, because often users do not back up
their work appropriately. Virtualization stores every-
thing on the network. 

When personal information—such as Social Security
numbers and other confidential information—is stored
on a PC, safety is also an issue. If a PC is stolen or
hacked, that information can be compromised. With vir-
tualization, if a client device “gets up and walks away,
I’m not losing the data that [are] on there,” says Ford.

That’s because the user never has the actual data on
his or her device. It is literally the presentation layer that
is virtualized, with only keystrokes, mouse movements,
and screen updates being transmitted, Cockerill explains.

Advocates of virtualization say it provides a supe-
rior end-user experience and is broadly useful for ad-
ministrators as well as educators, but there are many
benefits on the IT side as well.

Virtualization allows school IT departments to ap-
ply computing resources much more effectively. For
example, a university computer lab for engineering stu-
dents might need 80 machines with plenty of horse-
power to run certain applications. But those client de-
vices are not being optimized, because that horsepower
is only being accessed when someone is using the ma-
chine. With virtualization, the applications are run on
beefy servers, and only the application experience is
delivered to the workstation. That means the client ma-
chines can be older, with less processing power, and
still deliver a high-quality user experience. 

Perhaps the greatest benefit for schools that adopt
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Despite advances in technology, software vir-
tualization is nowhere near maturity. While one of
the potentially exciting aspects of virtualization, in
the early days, was that it could shift the focus of
the entire software industry from a licensing mod-
el to a more subscription-based approach, that has
not happened yet.

“A lot of times, what you’re going to find is that
vendors who are selling software may not be ready
to try to understand what application virtualization
means,” says Fairfax County’s IT staffer Chris Lewis.
Adobe, he says, is one of the few vendors that un-
derstands the concept of “concurrent usage.” That
is, if you buy a 50-seat concurrent license, that
means you can install the software on 500 com-
puters as long as you can promise you are only
running it on 50 machines concurrently. With vir-
tualization, “you can tell the virtual application serv-
er that only 50 people can run this app” at any
given time, Lewis explains.

This type of licensing model, called software
metering, is the direction some think the industry
is heading. But it has a long way to go.—J.N.

A word about
licensing

Virtualization allows students and teachers to retrieve software programs from any networked computer.
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desktop virtualization is that IT management of client
devices becomes centralized. One of the biggest chal-
lenges for school districts, especially in today’s envi-
ronment where there are not enough IT technicians to
go around, is maintaining desktops.

“A lot of folks view technology as a one-time pur-
chase, especially when the purchase is being made from
the bottom up, where the teachers or principals are dri-
ving it,” says Rockdale County’s Rudisail.

But 70 percent of the total cost of ownership of a
desktop computer comes after its initial acquisition,
with 11 percent coming from technical support, says
Donn Bullock, program director of virtual client solu-
tions for Mainline Information Systems (citing infor-
mation from Gartner Inc.). Applying patches and up-
grades is an extensive process in and of itself, when
done on a computer-by-computer basis. Then, because
everyone’s desktop is configured differently, a signifi-
cant number of scenarios must be tested to make sure
the patch or upgrade works. 

“If it’s a security patch to the operating system, you
don’t want it to be a long process, and you want to be
sure it works,” says Cockerill. “Eighty percent of the
time patches work, but 20 percent of the time you get
failures, either because the patch doesn’t take or be-
cause the desktop becomes inoperable—then you have
the cost of an IT call.”

Computer users tend to turn to their co-workers when
applications aren’t working correctly or when programs
crash. Staff members who are knowledgeable about
technology often end up trouble-shooting, which is a
hidden cost.

With virtualization, the need for tech support at the
school level is practically non-existent, advocates of
the trend say. That hidden cost goes away, because man-
agement is shifted from the client to the server side.

Potential cost savings
Whether moving to a virtual desktop environment

can save schools money up front is debatable.
On the one hand, schools can reduce the complexi-

ty and cost of their end-users’ machines by leveraging
older computers or buying less expensive thin clients.
On the other hand, you need powerful servers to im-

plement a virtual desktop environment. 
“Depending on the scope and the scale [of the pro-

ject], there may be cost savings on the capital pur-
chase side, but those aren’t necessarily as dramatic, or
the reason to move in that direction,” says Ford. 

But in terms of operating costs, advocates of soft-
ware virtualization tell a different story. 

According to Mainline, the total cost of ownership
within a virtual desktop environment is 35 percent less
than in a typically managed, traditional PC environment.
There is less time spent on setting up, deploying, and re-
pairing individual machines, the company explains; and,
because data are stored on the server, no data are lost from
hard drive failures. There is also a 75-percent reduction
in power consumption, Mainline claims, which can save
districts thousands of dollars per year.

Fairfax County’s experience seems to support this
idea. Since moving to a virtual desktop environment
recently, the district’s largest high school has seen a
marked reduction in application-related help-desk tick-
ets, Lewis says. (See “Fairfax County has success with
desktop virtualization.”)

Because operating systems and applications are run

on the server rather than on the client device, the end-
user’s device does not need to be as robust as in the
past. School IT administrators, then, can choose to run
older machines, spending less money to buy new PCs
or Macs, or can purchase thin clients.

“We tell [our customers], ‘Use your PC to death,’”
says Sun’s Kawalek. “If you have a Vista application
and you have a computer not capable of using Vista,
you put Vista on the server and you can use it on your
PC. When PCs start to die, then [you can] begin re-
placing them with thin clients.”

There are places where thin clients are particularly
well suited, says Kawalek, such as computer labs. “A
lot of schools are outfitting labs with 60 or 80 thin
clients, so they can have a server that serves that lab,
and they can have 80 virtual machines. Then, at the end
of the class, they can click one button and revert all
those machines back to the way they were to get ready
for the next class,” he says.

Thin clients can cost anywhere from $150 to $700.
School districts tend to spend between $150 and $250,
says Ford. But, he reiterates, schools can use the ma-
chines they already have and are not required to pur-
chase thin clients.

According to Mainline, school districts can imple-
ment desktop virtualization starting at $600 per seat.
The company says the life cycle of a thin-client ma-
chine is eight years or more—about twice that of a tra-
ditional desktop system.

Looking to the future
“I don’t necessarily see application virtualization

as a panacea that will solve all problems,” says Fairfax
County’s Lewis. “Technology changes too rapidly to
have one single solution. My view is that [virtualiza-
tion] is just one of several tools that any organization
is likely going to have to employ to get applications.”

The traditional method of installing applications on
a client machine isn’t going to disappear, he believes,
because there will always be applications that can’t be
virtualized. A third alternative is via imaging, where
you install an operating system on the client machine,
then capture a snapshot of what your hard drive should
look like and deploy this image with the applications
pre-installed.

“All of these [methods] are tools, and they should prob-
ably have a place in every organization,” Lewis says.

Still, Jim Klein, technology director for the Saugus
Union School District in California, says desktop vir-
tualization is indispensable and makes for a more cost-
effective computing model.

Software Virtualization...
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Virtualization requires powerful servers—but the benefits can be powerful as well.

Desktop virtualization and server virtualization

are two different things, though they have some things

in common and can be combined to work together.

Server virtualization refers to the consolidation

of servers so they are more fully realized.

In recent years, IT managers began to notice what

has been called “server sprawl.” About 90 percent

of the capacity of most servers was going unutilized,

with only 10 percent actually being used.

The obvious solution would be to run more appli-

cations on each server—but the reality is that the more

applications are installed on one operating system,

the more unreliable it becomes. “Don’t even tell me

you are running anything but Exchange on your

Exchange server,” quips Jim Klein, technology direc-

tor for the Saugus Union School District in California.

The need for a more cost-effective computing

model arose. Enter server virtualization, which offers

a way to safely put more than one operating system,

or virtual server, on one piece of server hardware by

isolating each operating system from any others run-

ning on the box.

If one of the virtual servers goes down, it has no

impact on the others on the box; none of the servers

on the box are aware of the existence of any of the

others.

This means that hardware resources are better

used. “Rather than having 10 independent servers

running at 10 percent utilization each, you can have

two, running five virtual servers each, for a total of

50 percent utilization per box,” Klein says. 

In addition to better resource utilization, server vir-

tualization provides greater reliability and greater flex-

ibility. “If designed properly, should a virtual server re-

quire more resources, it can easily and instantly be

moved to a machine that offers more,” he says. —J.N.

Server Virtualization 101
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“We do desktop virtualization mostly for our
Macintosh computers,” he says. “Basically, we can
put a full copy of Windows on [Mac users’] machines;
it’s completely transparent to them, and they have all
the access to the GUI goodness of a Macintosh and all
the applications they need to run from Windows.”

His school district uses Macs in part, he says, be-
cause Windows is not as good at video editing. If end
users need that capability, “we’ll buy them a Macintosh
and give them access to both [operating systems]. We
have a number of teachers doing that.”

He also makes Linux available to users as well. “It’s
like having three [different] pieces of hardware,” he says,
adding: “It’s not the type of thing we have a lot of trou-
ble with. [Software virtualization] just works.”

LINKS:

IBM Virtualization

http://www-03.ibm.com/systems/virtualization/

Mainline Information Systems

http://www.mainline.com

Citrix XenDesktop

http://www.citrix.com/english/ps2/products/

product.asp?contentID=163057

Sun Microsystems’ Sun Ray thin clients

http://www.sun.com/software/index.jsp?cat=

Desktop&tab=3&subcat=Sun%20Ray%20Clients

NComputing

http://www.ncomputing.com

Microsoft Application Virtualization

http://www.microsoft.com/systemcenter/

softgrid/default.mspx

Software Virtualization...
continued from page 25

Georgia’s Putnam County School District is a rur-

al district with limited resources. “We’ve never pur-

chased as many computers as we would like out

there, just because we don’t have the income that

a metro district would,” says Brad Rudisail, who is

on the county’s school board.

Rudisail, who also is the network systems man-

ager for nearby Rockdale County School District,

helped Putnam County envision a new computing

model. District officials wanted more computers, and

they wanted the low maintenance that software vir-

tualization offers. But, because of the limitations of

its personnel, Putnam County wanted a system that

didn’t require an extensively knowledgeable tech-

support staff.

The district also was not in a position to add new,

more powerful servers at the time.

Rudisail suggested a solution from California-

based NComputing. He describes it this way:

Desktop virtualization from companies such as Citrix

and VMware employs software that resides on a

server, with users basically working on the server

through a keyboard, mouse, and monitor. What

NComputing offers is something Rudisail calls

“peer-to-peer” virtualization. Rather than the desk-

tops working from the server, they are working from

another workstation.

“What you do is you buy them in one-to-three or

one-to-six groups from NComputing. You’re buy-

ing one beefy workstation that six other terminals

feed off of,” Rudisail explains.

The six “non-beefy” terminals are basically a box

that you plug a keyboard, mouse, and monitor into.

The solution would have saved Putnam County

money if district officials had done a one-to-one re-

placement of existing computers that needed to be

switched out. Instead, the county opted to triple its

replacements for the year and plans to continue do-

ing that each year with its replacement budget.

Rockdale County also opted for NComputing’s

solution to replace old computers in the district’s

media centers. “We tried it at one media center for

the year as a test, with probably about 20 comput-

ers. We had no problems with it, so we’ve now thrown

it into our replacement program,” says Rudisail.

A drawback to the NComputing solution is the

fact that users don’t get the “anytime, anywhere” ac-

cess to software applications that other schools

have found useful with their virtualization solutions.

Still, Rudisail says, it has been a perfect solution

for both Putnam and Rockdale counties, particularly

in terms of maintenance and support. 

Rudisail tells the cautionary tale of one district

he worked with as a consultant. “There was a rural

district that had a grant to buy a whole bunch of

workstations,” he says. “They didn’t have the mon-

ey to [maintain] those, and they didn’t think about

that. They just used [the whole] grant, got all the

computers, then couldn’t support them. [The com-

puters] weren’t fully utilized as a result.” —J.N.

Two Georgia districts choose a 
twist on desktop virtualization

Software virtualization is here to stay—and its
use is growing rapidly. According to an IBM white
paper on virtualization, a recent survey of large
organizations worldwide—those with 20,000 
or more employees—found that 33 percent 
of the firms already maintaining virtual 
environments, and 13 percent had plans to pilot
such environments within 12 months.

And smaller organizations aren’t far behind,
the white paper said. Another study concluded
that smaller firms might be more likely than their
enterprise counterparts to adopt the widest range
of virtualization solutions, because their 
environments are simpler and easier to manage.

IBM’s research suggests that the No. 1 
reason organizations are turning to software 
virtualization is to reduce costs. Here are some
other key reasons.

Virtualization is growing in popularity
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It’s a new world for Education. Students learn differently. Expectations for performance and accountability are high and getting higher. Costs are growing
while budgets aren’t. Issues of security and disaster recovery loom like never before. Educators are looking for collaboration and integration, but often they
are finding barriers – in their organizations, technology and processes. 

IBM can help. With open and aligned learning, effective and efficient administration and secure and flexible infrastructure solutions, our clients are realizing
benefits. They are making learning systems, built on open standards that reduce costs and risks, accessible to more students; improving operational and
educational performance through innovative processes; leveraging technologies such as virtualization to connect educators and students to applications and
information from almost any device; building flexibility into their infrastructures; proactively mitigating threats to sensitive data and securing their campuses.
For more information visit ibm.com/education. 

http://www.ibm.com/education

