
“Disk fragmentation” is one of those terms that’s become
odious in the computing world. Along with virus and
crash and other nasties, it has a long history of bringing

a frown to administrators’ faces.
The fact is, disk fragmentation has been an issue for administrators

since the early days of computing. Interestingly, fragmentation was
once regarded as positive, because it maximized disk storage in the
dark ages of computing long before Windows was around.

In modern times, however, it is an endemic and crippling problem
for Windows environments. The large capacity of today’s standard hard
drives means copious storage, and that means enormous file counts on
even the most ordinary PC. A look at any major PC vendor’s standard
configuration offerings will prove the point: The 40 gigabyte drive is
now commonplace, and drives double that size are just around the cor-
ner. With capacities like that, and a document-filled world, it’s not
unusual for file counts on corporate desktops to reach into the hundreds
of thousands.

The first hard drive I bought was 20 megabytes! Yet fragmentation
was a problem then just as now. Until solid state drives become routine,
performance issues from disk fragmentation are a fact of life.

If you’ve been working with Microsoft Windows for any length of
time, you know how long fragmentation has been a problem with that
OS. On Windows systems, it’s more than a nuisance, it can be crippling.

Microsoft has attempted to varying degrees to provide tools to deal
with this problem in their various versions of Windows. Those tools have
generally been adequate, but limited in manageability and performance.

In fact, an “adequate” tool may not be a very good approach to a
problem of this magnitude. One study1 claims that more than half of
Windows desktop PCs in 100 large corporations surveyed showed disk
fragmentation likely to cause performance deterioration. In fact,
because of Window’s dependence on paging files and reliable disk
access, the issue goes beyond performance to system stability; severe-
ly fragmented systems become unreliable and crash-prone.

I don’t think I need to explain the concept of fragmentation in detail
here (although if you are interested, see the sidebar for more than you
ever wanted to know about disk fragmentation), nor do I think it’s nec-
essary to convince any working admin of the need to address the prob-
lem—you already know how much grief it can cause you. What admins
need is a way to keep fragmentation under control with minimum effort
and maximum efficiency.

So instead of convincing you of the obvious, I’d like to introduce you
to an excellent application for defragmenting drives in enterprise envi-
ronments: Diskeeper 8.0 by Executive Software, Inc.

Executive Software has engineers more versed in the arcana of disk
I/O than seems healthy. They’ve been in the business in some form or
another since 1981, originally (and still) providing software to defrag-
ment VMS/VAX systems.

You probably already use Diskeeper technology—the Windows
2000 built-in defragmentation tool. That tool was in fact based on a
Diskeeper defragmentation engine, and Microsoft and Diskeeper
continue their close relationship today.

The inclusion of a defragmentation tool in Windows 2000 (after the
notable omission of one in NT4) shows that Microsoft has woken up to
the severity of defragmentation.

So why not stick with the built-in Windows defrag utility? While it
may be acceptable for a home-user or single workstation, it suffers
numerous limitations in an enterprise environment. It is based on an
older and slower defragmentation engine than Diskeeper uses and is a
blunt tool with no customizability. The built-in application is also
unable to defragment the paging file and Master File Table, both criti-
cal performance and stability factors.

Diskeeper, on the other hand, has focused on the task of improving
system performance and making the task easy for busy administrators.
The concept behind Diskeeper is a non-intrusive defragmentation sys-
tem. In today’s 24/7 operating environments, it simply isn’t an option
to down a system for the lengthy defragmentation process. Users don’t
have patience for the event, either. Indeed, in my experience users
often cancel a manual defrag ‘because it was taking forever!’. The end
result is that defragmentation slips in priority and becomes one of
those un-sexy neglected maintenance tasks that nag in the back of
every administrator’s mind.

PRODUCT OVERVIEW

Diskeeper comes in a rather bewildering variety of versions; for this
review I have examined the server standard edition. Versions range
from the feature-limited home use edition to the rather astoundingly
scalable datacenter version. The professional edition is targeted at
workstations and won’t install on server-level Widows systems.
Beyond that, the primary difference between versions is in the number
of simultaneous defragmentation operations allowed, which ranges
from a single volume in the home edition to an unlimited number in the
datacenter edition. The professional and server standard edition allow
defragmentation of up to four volumes at once.

The other significant distinction between editions is the maximum
volume size each can handle; the professional edition is capable of
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defragging up to 512GB volumes and the server standard edition can
handle up to 768GB. Bear in mind: This can be a RAID volume or
array of nearly any kind, software or hardware-based. Essentially,
Diskeeper follows the controller instructions and views the data solely
as it is presented by the array.

Speaking of arrays, the Diskeeper server enterprise and datacenter
versions can handle volumes up to 4 terabytes. These versions can
defragment heavily utilized servers without downtime. Diskeeper
makes the case that fragmented drives on servers of that caliber lead to
administration troubles in general—from slow back-up performance to
slow recovery times in the event of general system failure—and such
constant background defragmentation ensures reliability.

INSTALLATION

Installation of Diskeeper is performed through a simple, standard
wizard. There are no options beyond install and shortcut location. The
entire install is roughly 20 megabytes (same as my first hard drive’s
capacity!) and went smoothly for me. Note that DCOM and Microsoft
Management Console (MMC) are required.

The software is available as a downloadable installer or as a boxed
CD. I checked out the boxed version, which provides a slim basic man-
ual. The CD contains additional information, such as white papers and
an expanded Adobe Acrobat version of the manual. The price differ-
ence between the downloadable and boxed versions is negligible.

OPERATION

For practical purposes, the application appearance is similar and
operation is nearly identical across the different versions with the
exception of the home version, which uses a simplified interface.
Diskeeper is a Microsoft Management Console (MMC) snap-in and
runs as a Windows Service, so admins familiar with these Windows
components should have no trouble at all managing Diskeeper.

The first step to any defragmentation is to analyze the drive in ques-
tion. This is performed in Diskeeper by highlighting the drive and a
simple click of either the Analyze or Defragment button. After analy-
sis, Diskeeper displays a window briefly summarizing the degree of
fragmentation of the drive.

But that’s only the beginning. At this point, the advantages of
Diskeeper over the built-in Microsoft defragger become clear.
Detailed and extensive information about the drive state are offered
by Diskeeper in a tabbed panel interface. The first Diskeeper panel
indicates the performance hit from the degree of fragmentation
found on the drive displayed in comparative before/after read time
(in seconds) and a percentage of improvement likely after running
the defragmentation.

The next tab gives details about the stability risks of the fragmentation
found. As mentioned before, Windows can become very unstable under
severe fragmentation. While experienced admins will find the warning
obvious from other indicators, it is a thoughtful feature for end users.

It is in the fragmentation tab (or “geek tab” as I like to call it) that
admins will glean the most; here detailed numeric data about the state
of the volume is displayed, with detailed analysis of quantity and type
of fragmented files.

Another tab displays a colorful graphic map of the drive, indicat-
ing the relative location and state (such as reserved, fragmented,
unused, etc.) of the files and the drive in general. During defrag-

mentation this is animated, largely for something to look at during
the tedium, I suspect. Still, this can be a handy at-a-glance way to
judge your drive’s health.

SETTINGS

One of the attributes of Diskeeper is the ability to tune defragmenta-
tion behavior in ways that are simply impossible with the Microsoft
tool. In the settings menu you can assign the CPU priority at which you
want Diskeeper to do its job, with separate settings for manual versus
scheduled (automated) defrag operations.

Diskeeper can be set to skip specific files as directed by the user. For
example, you may want it to leave certain encrypted files untouched, or
tell it to skip temp files if it would result in a great deal of unnecessary
activity for files that will shortly be discarded or changed.

Extensive logging options abound in Diskeeper, and it will write to
the Windows Event Log as well, if you wish.

SCHEDULING AND ADMIN

Here is where Diskeeper struts its stuff. Scheduling is performed
through a simple menu with a wealth of possibilities. The main con-
cepts here are Diskeeper’s “set it and forget it” and “smart schedule,”
which allow Diskeeper to launch itself in the background on an as-needed
basis. This is a one-click choice, and in my informal testing, this
worked very well. Activity windows may be set (such as weekends or
after-hours), and custom schedules can be created as well.

I did find the scheduling options a little unclear and wish it were
possible to use a calendar/clock interface to set exclusion windows.
In fact, my preference would be for the scheduling interface to
default to disallow operation by time rather than choose when to
allow defragmentation. Despite that quibble, a quick glance at the
help engine and manual will clarify the procedure. Frankly, the
default options work very well, so custom schedules may not even
be needed.

As for administration, Executive Software offers a product called
Diskeeper Administrator, which ties your Diskeeper deployments into
a centrally manageable console. Briefly, it allows for push-installs of
the Diskeeper application to workstations, provides alerts via e-mail of
critical problems, extensive reporting tools, and management organized
by Domains and Active Directory objects.

I was not able to test this add-on, but it looks very useful and is avail-
able in some attractive bundles with multiple-license packages.

DATA PROTECTION

Executive Software states that the foremost goal in writing
Diskeeper was absolute data protection. I admit that at one point I had
pushed my test PC beyond reason while running a Diskeeper scan at
highest priority. I’d like to say that I was stress-testing the system, but
actually I was feeling impatient and decided to launch a Web browser
and e-mail application for “just a moment.” The result was a CPU
pinned at 100 percent, and ultimately, due to a crash of the browser—
a blue screen moment.

With trepidation, I rebooted, expecting some sort of minor file dam-
age. I’m happy to say there was none. One of the precautions
Diskeeper takes to protect data is that it never modifies the attributes
or contents of files in any way. In addition, it processes only one file
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at a time and blocks user access to prevent file-open conflicts. If errors
do occur, Diskeeper aborts the entire operation and returns the file to
its original state.

Diskeeper automatically excludes the hiberfil.sys (hibernation file),
NTLDR, boot.ini, and other critical files by default. For obvious rea-
sons if these files are not found in the correct state upon boot, Windows
will choke, so they are left untouched.

Considering the intensity of the defragmentation process, there is
some visceral fear when this process is underway. Indeed, the activity
lights during a full defragmentation of a large volume look quite
impressive on a raid tower, and on my tower resulted in a rather deaf-
ening amount of I/O noise as well! Knowing the lengths to which
Diskeeper goes to protect data is comforting.

HELP AND SUPPORT

The help system in Diskeeper is above average in usefulness, well-
illustrated and comprehensive. Frankly, using Diskeeper is quite
simple, and I doubt much guidance will be needed. Still, the help sys-
tem does offer a primer on disk access and fragmentation terms and
concepts and is worth checking out for that reason alone. Overall, pop-
up tool tips and self-explanatory operations will probably only warrant
a one-time perusal of the manual and help systems to set up schedules
and preferences.

Technical support is available for 90 days after install but is not
24-hour. Most of you who have called 24-hour software support lines
probably won’t think that being unable to talk to an exhausted techie
in the middle of the night is a great loss—you probably don’t want
to be up then anyhow.

If needed, though, there are extended 24/7 plans available (and
included with certain licensing schemes). Such plans may make sense
for major enterprise deployments, but with the considerable effort
Diskeeper has made to protect files during defragmentation, I don’t
foresee any problem with the limited standard support hours. This is
one of those products where extensive support just isn’t a critical need,
and in today’s computing world, that’s refreshing.

CONCLUSION

List prices for Diskeeper range from $49.00 per license for the
professional edition to over $1000 for the enterprise edition.
However, extensive bundled offerings (such as a small business
pack) and considerable volume discount and other pricing arrange-
ments are available.

Diskeeper is a fine product worthy of consideration for those who
want to keep their systems performing at their best. And who doesn’t
want that?  

Jim Justen is the NaSPA VP of Shareware. He worked in broadcast engineer-
ing in the early ’80s, and as the “electronics guy,” was assigned to support
early PCs, networks and embedded systems.
1 American Business Research Corp., 2001
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• Diskeeper 8.0 (Free demo):
http://www.diskeeper.com

• Windows NTFS5 in agonizing detail:
http://msdn.microsoft.com/library/periodic/period00/NTFSPart1.htm

• White paper discussing cost of fragmentation:
http://www.executive.com/diskeeper/IDC-White-Paper.pdf

Likes:
Extremely fast compared to competitors’ products
Effective and thorough defragmentation
Sophisticated, customizable operations

Dislikes:
Scheduling interface
Dependence on MMC
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