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eginning this month, Technical Support will present the
first in a series of product reviews. Like typical reviews in
the IT industry, products will be tested and evaluated in a

lab setting and various aspects of usability, administration, stability,
and functionality will be evaluated. Unlike most product reviews,
however, this series will focus on the business case, return on
investment (ROI), and vendor marketing claims.

PRODUCT OVERVIEW

To be honest, I was under-whelmed when I first read about
VMware because I have used multi-OS boot systems for years (the
common type that manage disk partitions and work with or replace
NT BOOT.INI or Linux LILO boot loaders). However, as I delved
deeper into this product, I soon realized that it offers much more

than I originally thought. In fact, VMware is not a common multi
OS-boot manager at all. It is more of a virtual machine and
resource manager. As uninteresting as that sounds, it falls into the
“you’ve got to see it to believe it” category. If you are not already
familiar with this product, you may find yourself reading the fol-
lowing description a couple of times to digest the product’s abilities.

Similar to disk imaging software (like Ghost), an entire virtual
machine is stored in a couple of files (including disk and RAM
specifications, partition definitions, directories, applications, data,
and OS system files — all stored using an emulated OS file system
type). You can save a PC configuration, regardless of the OS type,
to disk to create a stateful “snap-shot” even when applications are
running (unlike Ghost). VMware will “boot” and run one or more
of the virtual machines simultaneously while managing computer
resources to prevent device contention and let you fine-tune CPU
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Product Scoring Criteria

The product reviews will use a four-point scoring model.The reviewer will assign
a score between zero and four to each section based on product performance.The
reviewer will then multiply each score by the scoring percentage listed below.The
reviewer will normalize the over-all score to a score between zero and 4, with 4.0
being a perfect score and zero being the lowest.

Category Scoring Rationale
Percentage

Installation 5% Installation difficulties/straightforwardness needs to be examined,
but not as critical as other areas

Configuration 10% Customization and configuration will likely be ongoing, this
category more important than Installation, but less than other areas.

Administration 15% Administration of product directly impacts TCO (total cost of
ownership) which is more important than Installation and
Configuration but less than user experience/ease of use

Cost Analysis 15% Upfront costs of product directly impacts TCO which is more
important than Installation and Configuration but less than
user experience/Ease of Use

Ease of Use 20% User experience and interface is second most important area next to
product meeting business claims. Users will resist products that are
cumbersome or difficult to understand.

Test Results 35% Most important in this series. Does the product really solve the
business problems claimed by the vendor’s marketing? Perhaps the
marketing department missed an application for the product that our
testing process discovered. This score will be calculated as a
cumulative result of all tests in this section.

Product Information

Product Name:VMware Workstation
for Windows NT and Windows 2000
Vendor Name: VMware, Inc.
Version: v 2.03
Vendor Contact info:
www.vmware.com
Product Description/Category:
Virtual Machine emulation for
Intel-based Linux and Windows
family products. Used primarily in
cross-platform product support,
application development and testing
environments.The product featured in
this review is VMware Workstation,
which is designed to allow multiple
workstation operating systems (OSes)
to run on a single physical workstation.

©2001 Technical Enterprises, Inc. Reproduction of this document without permission is prohibited.



priority for the virtual machines. Based on those abilities, you may
jump to the conclusion that VMware is a hardware-intensive product,
and you would be right (more about that later).

Let’s review some of the vendor’s product-specific terminology.
The “host” machine refers to the native operating system where you
install VMware. A “guest” machine refers to the virtual machine
(VM) that literally runs in a window on the host’s desktop. VMware
offers support for either Windows NT/2000 or Linux as the host.
That means that NT/2000 users can run “Linux in a box” along with
Linux applications from Windows, and visa-versa; Linux users can
run “NT in a box” and Windows 32-bit applications on a Linux
desktop. Actually, guest operating systems are not limited to Linux
or NT; they can be any of the following:

● MS-DOS
● Windows 3.X, 95, 98, NT or 2000
● Linux (and variants)
● FreeBSD

VMware states that other Intel-based operating systems may work as
guests, but they provide formal support for those in the previous list.

VMware products use the company’s patent-pending
“MultipleWorlds” technology, which is software that sits between
the host’s hardware and operating system. It is a type of soft BIOS
that actually “hard-boots” the guest machine and displays a RAM
test and other post diagnostic results. Once the virtual guest
machine is up and running, MultipleWorlds allows both the host
and guest workstations to run simultaneously, including support for
separate network addresses on a single network interface card
(NIC). This made for some interesting testing, as described later.

What this product does not do is alleviate either host or guest OS
licensing costs, and therefore deny Bill Gates of future riches
(unlike Unix products like Wine and Willow’s Twin that emulate
Windows 16- and 32-bit application programming interfaces
[APIs], and are 100 percent Microsoft-free code). Therefore, you
must have a licensed copy and the installation media for all guest
machine operating systems.

VENDOR’S BUSINESS CASE

The vendor’s business case is a summary of the product’s benefits,
as indicated by marketing and sales materials. Because this review
examines the business use of the product, it is important to understand
the vendor’s marketing claims.

The following product description is taken directly from
VMware’s web site:
“With VMware Workstation, operating systems and applications run
inside virtual machines. So you can create a whole set of computers
— whether you operate under Linux, Windows NT or Windows 2000.
And forget about dual booting. You can run them all at the same
time. The result? All your work takes place on one machine. You save
money. Increase efficiency. And free up valuable resources.”

Who would use it? Developers, help desk and support professionals,
or anyone needing to run multiple operating systems can save time
and money if they only need one workstation instead of several.

VMware Inc. also offers VMware GSX and ESX, two server-based
emulation products not tested in this review. Data centers can
consolidate the functionality of multiple servers into a single

VMware GSX or ESX server, thereby saving on server and net-
working hardware, space, and associated maintenance.

TESTING ENVIRONMENT

VMware was tested in the Redstone lab on an 800MHz, single AMD
Athlon CPU with 256MB RAM, with a single 3COM 10/100 NIC run-
ning Windows 2000 Professional as the main host operating system.
The lab used 100Mbs Ethernet and TCP/IP for network connectivity.

The guest operating systems (virtual machines) tested were
Windows 98, Turbo Linux v 6, and SuSE Linux v 6.4. The fol-
lowing sections include details about installation, configuration and
testing procedures.

BUSINESS CASE TESTING

The testing approach was very straightforward:

1. Install the VMware software on the Windows 2000 host.
2. Install and configure the guest operating systems mentioned

previously, along with a few applications.
3. Run the applications, and save a stateful image of the virtual

machine onto the host drive.

Of particular interest to me was the product’s stability, performance,
and ability to run networked applications on the host and guest
machines simultaneously.

INSTALLATION

I had anticipated needing to create a test partition on my host in
order to install and run VMware. In fact, I was so convinced that
this was a prerequisite, I bought the newest version of Partition
Magic. As it turned out, no partition changes were necessary;
however, VMware does support installation to dedicated partitions
if desired. (I needed Partition Magic for other projects.)

The installation was not successful using Version 2.0 of the CD
provided for the review. Several installation attempts resulted in the
same problem at the tail-end of the process. On a black screen of
death, the host OS reported the following:
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FIGURE 1: THE VMWARE MAIN CONTROL PROGRAM 
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vmdriver.sys unloaded without canceling pending operations
Beginning dump of physical memory

and the host would reboot itself. This caused some concern because
I had to log in as Administrator or a Power User in order to run the
installation. Apparently, this crash did not cause any other problems
on the host system. I downloaded VMware Workstation Version
2.03 from the company’s web site, and attempted another install from
the host disk drive rather than the CD. After accepting the End User
License Agreement (EULA), choosing the installation destination
directory, and verifying support for the directly connected Ethernet
adapter, VMware installed without a hitch in less than five minutes.

I thought the licensing process was odd. The license is in the
format of a .reg file, which you double-click on and it writes the
license information into the registry. I did not receive a license with
the download, however, so after I installed the downloaded version,
I looked on the evaluation CD for the registration file, installed it,
and VMware was happy.

The VMware main control program is shown in Figure 1. Note
the “Power on/off” and “Reset” buttons, which are the same as a
normal PC. Next, you must configure the individual virtual
machines that run under the main control program.

VM CONFIGURATION

The evaluation kit came with “ready to run” versions of Turbo
Linux 6.0 and SuSE Linux 6.4. “Ready to run” means that the VM
files (normally created via a formal OS install process) are already
created. Specifically, the following two files define a basic VM:

● TurboLinux6.DSK (the disk/file system image file)
● TurboLinux6.VMX (information regarding use of workstation

devices: disk drives, floppies, CD-ROM, Ethernet devices, and
memory allocation)

The file name portion is simply a descriptor, but the extensions DSK
and VMX are meaningful to the VMware main control program. The
VMX extension is what the main VMware program looks for during a
“File/Open” operation, and when selected, looks for a corresponding
DSK file to begin booting the OS. The first time you run the main
VMware control program, Figure 2 will prompt you to choose an exist-
ing VM or run the configuration wizard to create a new VM definition.

I appreciated the shortcut and used those files for testing Linux, but
wanted to go through a raw installation process (with Windows 98)
to understand what was involved.

To create a VM from scratch, you basically follow the same rules
as you would for a normal OS installation on a dedicated workstation.
This includes creating a bootable DOS floppy disk with CD-ROM
drivers, and using utilities like fdisk, format or sys to prepare the
“disk” for installation.

Naturally, you will not want to boot the host with the DOS floppy
and use fdisk on your host’s physical hard disk partition. The VMware
control program handles this after you run the VM configuration wiz-
ard and after you specify what type of guest VM you are creating.
Here are some VM configuration Wizard screens and explanations:

The configuration wizard first needs to know what the guest OS will
be, as shown in Figure 3. Next, the wizard prompts you for the instal-
lation directory (for example, d:\program files\VMware\VMs\Win98).
This is where the system stores the .DSK and .VMX files. You must

choose between installing to a virtual or physical partition. Virtual
partitions are less intrusive to your host and are more portable, but the
guest VM will run slower on the virtual disk compared to a physical
partition. Next, you must provide a maximum partition size (if using a
virtual disk), as shown in Figure 4.

Note the wizard indicates that the DSK file will start out small,
and grow not to exceed the size specified here.

You must enable or disable support for CD-ROM, floppy and
networking. The networking option supports two flavors:

1. Bridge Networking — the VM will use the physical Ethernet
adapter, have its own IP address, and access network
segments just like any dedicated workstation.

2. Host Only Networking — the VM will have its own IP
address, but will only be able to “see” the host on a closed
virtual network

I chose support for all disk devices and the Bridge Networking option.
Lastly, the wizard asks you to confirm all the above options, and

sends you back to the main control program shown in Figure 1 with
a note to press the “Power On” button to boot your machine. Not
knowing what would happen, I dutifully followed directions and
pushed the power button, and the VM began its hard-boot process
as shown in Figure 5.

Just like any PC, the BIOS, memory count, and post diagnostics
appeared. The first time this happened, I panicked somewhat —
then I realized the host was still up and only the VM was booting.
Because the configuration process only took about five minutes and
I did not notice a great amount of file copy involved, I did not
expect Windows 98 to actually boot at this point, but did not know
what would happen when the VM tried to find a master boot record
(MBR). Because there was not a MBR, I got the famous message
“Operating system not found” on a black screen, and that is all. I
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FIGURE 2: RUNNING VMWARE THE FIRST TIME 
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then realized that the VM configuration was far from complete —
it had just begun.

I created a bootable Windows 98 (DOS) floppy containing
CONFIG.SYS and AUTOEXEC.Bat files that loaded himem.sys
and the CD-ROM driver, and included fdisk, format, and sys
utilities. Once the VM rebooted, it found the bootable floppy and I
was left with the A:> prompt. I tested the CD-ROM access (with the
Windows 98 installation CD inserted) and I was able to start the
Windows 98 setup program. The installation threw me back out to
the DOS prompt because it could not find any fixed disk partitions
to install the OS. I used fdisk to query the VM disk system and
found that it knew of no partitions, just a physical disk with a
capacity specified in Figure 4. This behavior was consistent with
any base OS install. I knew I had to create a partition, but trust me;
it is worrisome to actually run fdisk on the host workstation even
from inside the VM session. Fdisk worked as it should, however, it
created a partition only within the virtual disk. I then used format /s
to make the VM C: drive bootable and rebooted again.

From that point, I simply ran the SETUP.EXE from the Windows
98 CD (configured as D:), and it installed to C:\Windows (within
the virtual disk). The base Win98 install required about 300MB
before applications.

TESTING

For Win 98 VM application testing, I installed Microsoft Office.
On the Linux side, I installed and configured the Apache web server
for network testing. I ran through a typical suite of opening, closing
and changing data files in Word and Excel, and was able to use
Internet Explorer to surf the Internet. All applications behaved better
than I expected, with the exception of the VM not leveraging the
full abilities of the host peripherals (video, multimedia, USB ports).

I was especially pleased and surprised that my DHCP server
automatically assigned both the Linux and Windows 98 IP address
configurations for VM without having to do anything at all.

In each case, the VM was assigned a unique IP address, different
from the host. The most interesting test performed was running
simultaneous web servers on both the Widows 2000 host and guest
Linux VM. From another workstation on the LAN, I pointed the
web browser to each IP address (both at port 80) and pulled up the
default web page from each server. I was able to reproduce the
same results with FTP servers running on both platforms. I think
this autonomy of network functions could be very useful, especially
on the server end of the VMware product offerings.

TESTING PROBLEMS DISCOVERED

I uncovered a bug during the Windows 98 VM install process: I
had to remove the bootable floppy from the VM to copy new files
over from another computer. When I put the floppy back in, the VM
did not see the new files until I rebooted the VM session.

Support for plug and play hardware is weak. Multimedia devices are
not detected or configured during the VM OS install, and must be man-
ually configured using the main VMware control program. Despite my
manual efforts, however, I was not able to get the VM to recognize the
sound card. In addition, the Windows 98 VM could not recognize the
USB ports, or take advantage of the correct video driver — instead it
used a generic SVGA driver that I was not able to update or change.

FIGURE 3: CHOOSING THE VM OPERATING SYSTEM 

FIGURE 4: CHOOSING A MAXIMUM VIRTUAL PARTITION SIZE 

FIGURE 5: THE VM BOOT PROCESS 
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EASE OF USE

Using the VM guest OS itself does not
require any special knowledge or training. The
only oddity experienced is switching between
the VM and the host — once you click on the
VM host screen, you are “locked in.” You
must press the Ctrl-Alt-Escape key sequence
to release the cursor and to allow mouse sup-
port outside the VM screen border. It would
seem intuitive that if the user moves the cursor

to an area outside the VM border, then VM
should release control, transparent to the user.

I was surprised that the configuration
wizard did not prompt for the allocated
memory amount. Instead, it automatically
uses 48MB. This can be changed later to a
higher or lower amount from the control
program, but this seems like an easily
avoided manual effort as both Linux and
Windows 98 performed notably better
with 64MB.

SUMMARY

My predisposition that VMware was a
“so what” product changed as I used it. The
design and functionality make it truly
unlike any product I have ever encountered.
As a consultant, I could make good use of
this product by quickly evaluating applica-
tions across disparate platforms for my
clients without having to reconfigure my
limited fleet of machines. In general, I
think the developers at VMware have done
a commendable job of engineering this
product. Their efforts are noted by the
product’s stability and relatively low list of
problems encountered.

Figure 6 summarizes the evaluation results.
Please send us your comments on this product
review and let us know what you would like to
see reviewed in future issues. Your feedback
helps ensure that we provide the most useful
information possible to our readers.

NaSPA member Guy C. Yost is a senior consul-
tant of e-Business & Security Technology
Services at Redstone Consulting, an inde-
pendent management and IT consulting
firm based in Albany, N.Y., specializing in
integration of business and IT strategies.
He can be contacted via email at
gyost@pkisystems.com.

An Alternative Solution 

By Kurt Schmucker, Director Product Management for Connectix

As you may know, some technical support organizations use virtual
machine technology to lower their overall hardware costs and avoid
the long boot times associated with switching between systems in a

dual-boot configuration. There are several virtual machine utilities,
and the newest one is Virtual PC from Connectix. With almost a million
users of the Macintosh version of Virtual PC, the new Virtual PC for
Windows offers a mature virtual machine technology, excellent
performance, and an extremely simple installation experience.

With Virtual PC you can install as many guest operating systems
(OSes) as you have disk space for, and run as many simultaneously
as you have RAM for.

Connectix provides a wide range of host OS-guest OS integration
features including drag & drop of files and folders between host and
guest, copy and paste of text and graphics between applications on
the host and applications on the guest, shared networking, and
smooth movement of the cursor between the host and all the guests.

With Virtual PC you can install your own copy of most Intel-based
OSes, or you can purchase a variety of Microsoft OSes pre-installed
and pre-configured for Virtual PC as Connectix OS Packs. You can
also build many different configurations based on these OSes (different
amounts of RAM, different applications and utilities installed, etc.) to
match the customer configurations you are supporting, snapshot
these with Virtual PC’s saved state feature, and have any such
configuration restored and ready to go in under 15 seconds.

This information was provided by Connectix and is not part of our featured product review

Category Scoring Score Points Comments
Percentage

Installation 5% 2.5 0.125 The installation on the CD provided caused the host system to
crash. The saving grace was that the downloaded update
installed quickly without a hitch.

Configuration 10% 2 0.200 Average overall – there is really quite a lot involved in setting
up the partition, etc. for a guest OS. It would be good if the
configuration wizard would perform more of the disk
preparation for you.

Administration 15% 4 0.600 VMware should reduce administrative overhead given the
nature of the product. Consolidation of workstations and
servers will simplify several aspects of administration.

Cost Analysis 15% 2.5 0.375 Retails for $299 online, or $329 for a boxed version with CD
and printed documentation. Special license cost of $99 is
available for educational and non-commercial use.
Although the price of VMware Workstation is less than an
actual workstation, you are getting less than a workstation
from a performance and HW use/compatibility standpoint. It's
just software and could be more modestly priced. In addition,
because of the steep HW requirements required to run a VM
favorably, more workstation is required upfront than what
would otherwise be needed.

Ease of Use 20% 3 0.600 Easy to use, with the noted exceptions from sections above

Test Results 35% 3.5 1.225 Performance was OK, but a bit choppy. Applications behaved
well – but not perfect given lack of support for multimedia
hardware (Office did not install certain components due to
this). The most favorable feature tested was the independent
networking as described above.

Total 100% 3.125 3.125 Better than B

FIGURE 6: EVALUATION RESULTS 


