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Achieving the Right
Level of Technology

Through Capacity Planning
By  D rew  R obb

BUDGETS
aren’t what they used to be. Mark Ehr, for
example, now a research director for Bolder,

Colorado’s Enterprise Management Associates (EMA), tells of his
prior experience working for a large firm which processes credit card
and other electronic financial transactions.

“All their systems were triply redundant—one server running at
twenty percent capacity, an identical server on hot standby, and a third
box sitting there turned off as a cold standby,” he relates. “That was the
way a lot of data centers did things when they had plenty of budget, but
that doesn’t apply today.”

After a few years of extremely tight purse string, though, things may
finally be getting better. On March 9, Gartner, Inc. (Stamford, CT)
released a report Preparing for the Upswing: The 2004 CIO Agenda
showing that IT leaders expected their budgets to rise an average of 1.4
percent this year. Less than three weeks later, Forrester Research ana-
lyst Andrew Bartels predicted that IT spending would grow 5 percent,
up from its earlier prediction of four percent. This is certainly better
news that we have heard in a while, but increased spending does not
mean that companies are starting to spend with abandon. Having been
burned a few years earlier, they are closely scrutinizing purchases.

“Capacity Planning as an art form has become more important since
the dot.com meltdown as it demonstrated the dangers of building net-
works to dubious over-rated forecasts or philosophical visions,” says
Andy Bolton, Chief Executive Officer of Capacitas, Ltd., a capacity
planning consulting firm with offices in London and New York.
“Networks should only be built to customer demand, which is difficult
but achievable.” 

CAPACITY PLANNING MARKET

Capacity planning (CP) has two primary uses: predicting future needs
and evaluating current usage and capacity to find how to reallocate exist-
ing resources to improve utilization and performance. Jean-Pierre
Garbani, a vice president at Forrester Research, Inc. (Cambridge, MA)

estimates the annual spending on such software runs about $350 million
per year. He says that server consolidation is one thing that is fueling the
growth of the market.

“If I want to migrate from Windows NT to Windows 2003, for
example, I cannot just install it on the old NT hardware, I have to
consolidate it onto a bigger server,” he explains. “Given what I had
running on the old machines, I have to be able to predict what I
should expect on the new machines with the new operating system.”

Avoiding excess expenditures is another factor in sound capacity
planning. Over-provisioning is caused by companies buying more
hardware, bandwidth or software licenses due to mispredicting demand
or fear of service problems that may result from under-provisioning.
However, with newer capacity planning software, companies can more
accurately predict their requirements.

“Overall the capacity planning software market is growing because
IT managers of the world realize that in general most data centers are
considerably over-provisioned,” says Ehr. “They have realized that by
implementing software to figure out what those workloads are and
intelligently repurpose those, they can free up resources without hav-
ing to purchase more hardware.”

CP vendors tend to specialize on one segment of IT—mainframe,
servers or network—though often there is some overlap in the cov-
erage areas. Mainframe CP software includes BMC Software, Inc.’s
(Houston, TX) Perform & Predict modules and Merrill Consultants
(Dallas, Texas) MXG. For servers, the leading firm is Clear Lake,
Iowa-based TeamQuest Corporation, but BMC Software, Inc.
(Houston, TX) and SAS Institute (Cary, NC) also provide software
in this area. For networks, there is OPNET Technologies, Inc.
(Bethesda, MD). Broader solution vendors such as Computer
Associates, Inc. (Islandia, NY) Hewlett-Packard Company (Palo
Alto, CA) and IBM include network capacity planning as part of
their suites. 

While it would seem to make sense to do capacity planning on the
entire IT infrastructure using a single piece of software, in actual
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practice that isn’t much of a problem since companies have special-
ists handling different areas anyway. 

“To my knowledge no tool currently plans all seven layers of the
network stack, as most concentrated on closely linked network lay-
ers,” says Bolton. “Although this is a very fragmented approach it
fits well with most carriers and corporations that build networks as
their network teams normally only cover limited number of layers.
Organizationally this makes getting value-for-money from a com-
prehensive multi-layer tool difficult without imposing a solution with
all the pain of change that induces.” 

For example, Joel Allen (senior capacity planning manager at
Sprint Communications Company LP in Overland Park, Kansas)
uses Perfman software (from The Information Systems Manager,
Inc.). He uses it for CPU, tape and DASD (Direct Attached Storage
Device) capacity planning on IBM z900 series mainframes but
another unit at Sprint uses TeamQuest’s software for capacity plan-
ning on mid-range servers.

QUICK AND DIRTY

Every type of capacity planning tool involves two basic stages—
gathering information and then generating predictions based on the
data gotten. The first step of gathering data can be done by the CP soft-
ware directly, or the CP software can pull the data from other network
and systems management software that already tracks capacity and per-
formance of network elements. 

An insurance company based in the Midwestern United States, for
example, uses SAS analytic software for planning on its Microsoft .NET
and Unix systems. But it populates the SAS data repository by using col-
lectors to pull the information from Concord Communication’s, Inc.’s
eHealth (network), Computer Associates’ Unicenter TNG (servers),
Lucent Technologies’ VitalSuite (network node management), NetIQ
DiagnosticManager for SQL Server and other management products.

Once everything is gathered together, there are two means of analyz-
ing the information—trending and modeling. Trending takes historical
usage patterns and performance data, and uses that information to pre-
dict when a given resource will need to be upgraded. On the other hand,
modeling takes the historical usage and performance information but
also takes the known performance characteristics of given pieces of
equipment. It allows the capacity planner to run “what-if scenarios” to
see the effects of a given change. For example, what happens if you add
another CPU to a mainframe, add more memory to a server or add a
branch office to the network.

Trending, on the other hand, is by far the quicker, simpler and cheaper
of the two options, but does not offer the same degree of accuracy.

“Trending does enable reasonably accurate quick-and-dirty analyses
to take place, with a good return on investment for this work,” says
Bolton. “However the capacity buffer needed due to trending inaccura-

cies is often greater than the cost of performing a more accurate capac-
ity forecasting analysis.”

Glenn O’Donnell, a program director for META Group, Inc.
(Stamford, CT) agrees.

“I tend to recommend that if the project that is underway has a large
impact, or large potential impact, it is essential to use modeling since that
will give you the best insight,” he explains. “For minor projects, however,
just use trending since it is too time consuming to model everything.”

SATURATED SERVERS

The trending capability mentioned above is a function that is included
in most network and systems management software. For those without
the budget or the inclination to take on a large-scale capacity planning
modeling system, trending may well be enough as it does not require
any additional expenditure, training or staffing. In addition to using
trending for smaller projects within large organizations, it may also be
the wise choice for smaller companies that lack the financial and
human resources needed for modeling. By taking the existing histori-
cal information and analyzing the trends, administrators can both adjust
current traffic loads as well as plan future purchases.

“We had issues where certain elements were becoming overutilized
or saturated,” says Benjamin Natal, network engineer for the Sheridan
Press, one of the seven companies comprising The Sheridan Group of
printing companies. “We needed to implement a capacity planning
process covering our critical systems—key servers, network segments,
routers, switches, T-1 links—that would let us be proactive in manag-
ing our resources.”

Sheridan, which is located in Hanover, Pennsylvania, is chiefly a
Windows shop but, like most other companies has a few other operat-
ing systems thrown into the mix. Since it is in the printing industry, it
uses Macs as workstations in the production departments. It also uses a
specialized printing application from Xyvision Enterprise Solutions,
Inc. (Reading, MA) which runs best on Unix. Therefore, Sheridan has
six Solaris servers to support that particular application in addition to
the Windows servers that host its primary business services.

While the various business units had their monitoring software in
place, the parent company wanted to take a more proactive stance on its
IT assets. It formed a team consisting of IT staff representing each of
The Sheridan Group’s companies to evaluate options for implementing
capacity planning. Natal, who was part of that team, reports that they
researched eight different products. In the end, the best option was to
use a performance trender known as Denika that is made by Sanford,
Maine-based Somix Technologies, Inc. One reason for selecting it was
because the Sheridan Press was already using Ipswitch Inc.’s
(Lexington, MA) WhatsUp Gold monitoring software and Denika inte-
grates tightly with WhatsUp Gold. The other important factor was the
price -$1090, including a year of support.

“The other trending products were extremely expensive,” says Natal.
“Denika was very cost effective in comparison to the others, yet it
could do everything that the others could do.”

Natal says they also liked the ability create custom scripts and appli-
cations using Perl and Visual Basic scripting. In addition, it was easier
to set up.

“The beauty of this trending tool is that it is agentless,” he explains.
“You can have it up and running in a couple hours, not days.”

Besides using it for capacity planning, he has also configured the
software to identify and resolve network bottlenecks and to keep a
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watch on server disk utilization. For example, the company has a criti-
cal server with a 169GB volume of direct attached storage. The data in
that volume is highly dynamic, and as the volume filled up, it would
shut down the server. Purchasing additional capacity would have been
one approach to the problem, but instead Sheridan set up the program
to monitor thresholds on that volume. It now alerts the IT staff when
those thresholds are crossed, giving them enough time to clean it up
before the processes halt. 

Of course, not every issue can be addressed so easily by just moving
around files. As needs grow, the hardware needs to keep up, so
Sheridan does use it for that original capacity planning purpose. By
keeping watch on utilization trends, they can see where use is growing
and make plans to obtain the needed resources before it starts causing
problems for the users.

“If we see high volume on certain machines or certain network seg-
ments, we can immediately plan to upgrade or replace the systems,” says
Natal. “It’s been very beneficial to have that kind of capacity planning.”

PASSING NINETY PERCENT

While trending gives The Sheridan Group the appropriate level of
information to manage its operational environment, other companies
require the higher level of accuracy afforded by modeling. 

“A mistake in capacity planning can lead to lost revenue, service
remedies, stranded capital, lost customers or, in the worst case, failure
of the business,” says Bolton. “There are high penalties to pay for not
spending on a few analytical staff and tools.”

For Metavante Corporation, a privately held firm in Milwaukee
which earns $700 million annually by providing IT products and serv-
ices to financial institutions, modeling is key to getting the most out of
its extensive computing assets.

“In the nineties it was almost like having a free checkbook to just go
out and buy want you need,” says George Lewandowski, Metavante’s
capacity planning supervisor. “Organizations are finally starting to say
that if they are going to spend money they want to have a good ROI and
TCO, not fifty percent utilization.”

Lewandowski uses TeamQuest Corporation’s TeamQuest Model
software for capacity planning on his approximately one thousand
servers. Half of these are two-way and four-way Windows boxes. The
other half consists of higher-end Unix servers with 24 to 30 CPUs each.
He gathers the data from the servers using Hewlett Packard OpenView
Performance Manager and populates it into an Oracle database.
Although TeamQuest Model ships with SQL Server, Metavante
needed a larger database than 2GB, so it went with Oracle right away.
With that in place, he says it only took about half an hour to install the
modeling software.

He reports that the accuracy of the models has been extremely close.
One model said that a device would be at 80 percent utilization in two
months and it came in at 85 percent. Another time he ran a model to
see what would occur when a certain amount of hardware was installed.
TeamQuest predicted that the utilization would be 65 percent.

“We ended up at 66 percent,” says Lewandowski. “We were very,
very close.”

Lewandowski used a mix of trending analysis and modeling to
assign resources to proper tasks. He drove a good portion of his servers
up into the 93 to 94 percent utilization ranges without affecting the
Service Level Agreements. In some instances, he has even improved

service levels. Driving utilization up to these levels allows the compa-
ny to save money by delaying expenditures.

“Why buy something in January when you can wait until December
and get better hardware at a lower cost?” he asks.

SKILLED APPLICATION

The tools for capacity planning are getting more sophisticated and
you should not try to do any type of complex infrastructure design
without using one. Nevertheless, capacity planning still takes a high-
level of skill.

“If someone says their product is really easy to use, that probably
means that it doesn’t work,” says Garbani. “Capacity planners are
skilled workers who need a perfect understanding of the architecture of
the machines to the level of very minute and intricate details.”

Lewandowski points out that it is not a one step process, but one of
continual refinement. 

“For example, if you put in an extra CPU here, all of a sudden another
thing pops up that is the bottleneck,” he explains. “It’s a reiterative
process many times to fix a particular situation.”

However, the combination of tools and skills does pay off in the end.
“With proper capacity planning we can drive utilization into the eighty

to ninety percent range and really start getting our money’s worth out of
the equipment,” he continues. “What makes this possible is that very good
tools are coming out, and then using those tools in a scientific manner.”

SPEND WISELY

Whichever route one takes to achieving it, capacity planning is a vital
ingredient to ensuring that companies spend their IT resources wisely. It
all starts by obtaining good reports on the status of your infrastructure. If
you already have a comprehensive management suite such as Tivoli or
Unicenter, you can use that to obtain the needed information. If not, you
can spend several tens of thousands on less expensive suites such as
eHealth or Vital Suite. Alternatively, you can gather the same information
and display it using a performance trend tool such as Denika for far less.

One you have the tool, it is a matter of interpreting those status
reports to predict future requirements. For large enterprises like Sprint
or Metavante, with the requisite personnel and financial resources, it is
clearly better to use modeling software before making major purchases,
and that is what each chose to do. For smaller companies, however, or
for minor purchases at largecorporations, trend analysis is a quicker
and more cost-effective means of doing the job, as Sheridan found
through its use of Denika.  

NaSPA member Drew Robb is a freelance writer specializing in IT.
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“If someone says their product is
really easy to use, that probably means

that it doesn’t work.”


