
System Administrators increasingly work in a world of “virtual
this and virtual that.” Technologies such Virtual LANS, Virtual
Private Networks, and Virtual Storage are becoming common-

place. It is certainly a seismic shift in the world of computing. Yet, as
most mainframe-oriented readers know, it isn’t really new.

What is new is the accessibility and ubiquity of the virtualization,
and the fact that ordinary Intel-based servers and even desktop PCs are
now comfortably capable of the task.

There are many rewards for virtualizing computing resources; free-
dom from the constraints of a single-platform environment without the
expense and complexity of additional hardware, simplified manage-
ment of diverse computing environments, and the ability to deploy
processor power where needed for peak demands.

Although virtualization is a concept that extends all the way up the
computing scale to enterprise-level servers, this month’s column
focuses on a tool for virtual computing on the desktop—VMWare
Workstation 4.

I have used another virtualization product in the past called
VirtualPC, now owned by Microsoft in a clear signal that virtualization
is a concept ready for the enterprise. I used the original VirtualPC on
Macintoshes years ago. Although I was a dedicated PC user, too, I pre-
ferred carrying around my supremely portable Macintosh Powerbook
for fieldwork.

Often clients would ask (with concern) why I did not have a PC, and
I would reply—“but I do!” Then I’d launch Windows via VirtualPC on
my Powerbook. I enjoyed watching the faces of skeptical clients as they
saw Windows load on my Macintosh, and virtualization has intrigued
me ever since.

However, that was long ago, and it was still a compromise to ease
using a Mac in a PC- dominated world. In fact, VirtualPC was actually
an emulator, in that VirtualPC needed to translate instructions from
Windows to be executed by the PowerPC processor in my Mac.

Today, however, advanced virtualization directly executes instruc-
tions on the PC’s processor and presents few compromises. Modern
Virtual Machines can turn your desktop PC into a platform-agnostic
tool, and perhaps transform you into one as well!

VMWare’s Workstation has certainly transformed my daily work
environment.

One of the most challenging aspects of producing these software
reviews is the hassle of rebuilding my test systems after testing faulty
or buggy applications. Although I have PCs solely dedicated to testing
software, and have long used removable hard drives to change operat-
ing systems, even so I am often faced with the tedious task of a full

reformat and reinstall of the operating system as a result of damage
from unstable software packages.

That’s no longer necessary with VMWare. Changing OSs is as
simple as a single mouse click, and restoring a damaged OS is just
as simple.

I am tempted to write everything in quotes from here on. It becomes
something of a hall-of-mirrors to discuss virtual OSs within OSs.
Suffice to say that as soon as you have successfully installed your
“virtual environment,” it is identical to a normal workstation with the
exception of the options for the VMWare application itself.

OVERVIEW AND INSTALLATION

VMWare calls the system on which you install the VMWare appli-
cation the “Host,” and the OSs you install virtually are termed
“Guests.” Guests run in complete isolation from the host system, and
minor exceptions notwithstanding (such as options to allow direct disk
access), the host OS is invisible to the Guest OS. A completed guest
install is termed Virtual Machine (VM).

The host must be a Linux system (Red Hat, SuSE, and Mandrake are
supported) or Windows 2003, 2000, XP or NT. There are a few gotchas
lurking here, and you should read requirements carefully. Certain
service-pack levels are required, and on NT4 in particular you must
not install VMWare on a domain controller of any kind.

The installation of the VMWare application itself is very easy on
Windows. On Linux, it is slightly more involved, but still no unusual
effort is involved. In fact, the Linux installer is one of the smoothest I
have ever used.

Guest OSs may be almost any Windows version, and even archaic
MS-DOS or Windows 3.1 are supported. Also supported are platforms
such as BSD version 4.x, Novell Netware versions 5.1 and 6, and most
major current Linux distributions. These are the officially supported
guest OSs, but I had no trouble installing a few officially unsupported
guest systems.
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In my test, I successfully installed and ran without incident two Linux
distributions: Red Hat 7.2, and Knoppix, a Debian-based distribution that
runs strictly from CD.

Windows NT4 Workstation, Windows 98 and Windows 2000 were
also a breeze to install. In fact, because of the highly standardized vir-
tual hardware that VMWare presents to the guest OS, it may even be
easier to install Windows in a VM than on some physical PCs.

I also deployed Novell Netware 6 in a VM as a full-fledged server,
although due to the power and complexity of Netware, this was a
somewhat more involved install than some other guest OSs. I had sim-
ilar minor issues with Windows Server 2003. In short, if you are
launching a server-level OS, then you will likely encounter a few addi-
tional configuration tasks or minor issues with networking. VMWare
offers good documentation and tips, and some preparation will smooth
any difficulties.

VMWARE SYSTEM REQUIREMENTS

Not surprisingly, ample disk space and memory is advised for the
host. You need the sum of the amount needed to run your host OS and
the RAM required to run the VMs you desire plus the applications
desired within those VMs. For most installs, 256M of RAM is recom-
mended. If you’d like to operate several guest OSs at once, then you are
probably better off with at least 512M of RAM on your host PC.

My host system is a Windows 2000 box, with 384M RAM and a
rather antique Pentium II at 500Mhz, at the low end of VMWare's
recommendation. This was sufficient for most tasks. I also tried
VMWare on a mere Celeron 366 with 192 megabytes of memory and
found performance satisfactory if slow. Nonetheless, the faster the
processor, the faster the Virtual Machine.

Disk space needed for the application is minor (100M for Windows
hosts, just 20M for Linux hosts) but of course, the Guest OSs may
require considerable space.

The main bottleneck for performance is likely to be the disk. You
may install your guest OS on a physical disk or partition for maximum
performance. If you use the Virtual Disks, which are stored as files on
your host OS hard drive, there is a performance penalty.

One final caveat—you generally will need an Intel or current AMD
processor to run VMWare. There are issues with the Intel P5, the pop-
ular AMD K6 series, as well as Cyrix and the Transmeta processor (no
surprise there since it is in essence a virtual processor!).

GUEST OS INSTALLATION AND CONCEPTS

VMWare essentially bypasses your host OS and creates a direct vir-
tual link to the hardware on your system. Even the PC’s Phoenix 6.0
BIOS is virtual. VMWare also implements virtual I/O devices, includ-
ing network, sound and video cards. The chipset appears to the guest
OS as a standard Intel 440BX.

A simple wizard walks you through the task of installing a virtual
machine, and for Windows guests, the process is exceptionally easy. A
drop-down menu selects default guest OS settings, and there are addi-
tional options for customizing if you wish to do so. Either way, virtual
machines can be given descriptive names (for example: “Windows
2000, FAT formatted install”), and all associated VM files may be
stored on a local, network, or removable storage media.

Memory usage choices also need to be made, recommended values
are given that can be changed to fit your needs. The next wizard step

presents the networking options; this is a fairly complex set of options
with choices such as bridged networking (where you assign a unique,
external IP address to a virtual machine), or NAT, which sets up a private
network and DHCP server on the host (although there is a performance
penalty with this strategy).

In fact, extremely complex virtual networks can be formed using the
virtual NICS in conjunction with guest OS networking features and
multiple machines. This is very useful for testing and experimenting
with advanced network concepts.

The final guest install step is choosing your storage options.
Although you can manually assign the amount of disk space to use for
a guest OS, one nice feature of VMWare is a growable virtual disk that
expands (within chosen limits) as needed. Virtual disks are stored in
files with .vmdk extensions on the Host’s storage device.

After the initial install, you can add additional virtual storage with
unique features such as independent, non-persistent disks where all
changes are discarded after shutdown of the Host or VM. This is
wonderfully useful for risk-free scorched-earth type software exper-
imentation. There are also fairly advanced (and potentially risky to
the host OS) raw disk options for guest OSs that offer some speed
and other advantages.

After making these selections, installing the guest OS is no different
from any standard install on a “non-virtual” system. There are no sig-
nificant special steps or challenges, although for certain guest OSs
there are a few tweaks necessary or recommended.

USING VMWARE

Launching your installed virtual machine is as simple as clicking a
“Power-On” button in a VCR-like interface with ‘stop,’ ‘start,’ and
‘pause’ buttons.

From there your system boots into VMWare’s Phoenix BIOS, and just
as in “real” BIOS, you can press the F2 key to open BIOS-level configu-
ration options. All normal startup key commands are usable in VMWare
(such as F8 to access Windows startup options), with the minor exception
of “Control-Alt-Delete,” which is understandably reserved for the
Windows host. VMWare works around this problem by using “Control-
Alt-Insert” to send the command to the guest OS on Windows hosts.

One nice touch I like is support for multiple monitors. It is easy to
assign the VMWare guest to a separate monitor entirely for ease of use.

Screen grabs are easily captured and saved. This is great for docu-
menting technical environments and events, such as a blue screen in
Windows NT.

Speaking of blue screens, Guest OSs operate in total isolation, so
even in the event of a catastrophic failure, such as the Windows “blue
screen of death,” a simple click of the virtual machine restart button
will re-launch the guest OS with no effect on the host.

You can save a single ‘snapshot’ (VMWare’s term for what I would call
a system-state capture such as memory content and disk state) of your
entire virtual environment to “roll back” any changes made, so you can
install lousy software or make risky changes to your code with impunity
since a restore is, again, a mere click away. The saved snapshot is displayed
graphically so you can tell at a glance where you were last in your project.

These snapshots may also be locked to keep them in stasis, so a test
system, for example, could be set to always revert to the same state
after testing new applications.

Virtual machines may be copied and shared as well. Typically, pro-
vided you have opted for the virtual disk option as opposed to a physical
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disk, sharing or moving a virtual disk is as easy as copying the contents
of the VMWare folders associated with the virtual machine across a
network or moving them via some form of removable media.

The opportunities this presents for software and interface testing are
endless. Imagine sharing the same software environment across an
entire team for debugging or interface comments. Or, imagine using
this in an educational environment for troubleshooting exercises.
Certainly many other possibilities come to mind, and all are intriguing.

The beauty of VMWare is that I was able to use these several OSs at
length, even switching back and forth between two guest OSs at a time,
“networked” to one another, and returning to my host system to check
e-mail and write this very article. Dragging and dropping between host
and guest OS is possible, as are shared folders. In many respects it is
easier than networking several PCs together for cross-platform sharing.

VMWARETOOLS

For best results with VMWare, once the Guest OS is installed, an
additional component of VMWare called “VMWare Tools” should be
added. This addition is so important that the installer appears as a
choice in the main VMWare application’s File menu. It runs an installer
within your guest OS, and installs certain Guest OS-specific drivers
and services. It is useful for accelerating mouse and display perform-
ance, and also enables the very handy feature in which your mouse
pointer can cross seamlesslessly between the VMWare application
itself and the guest OS. Without this, you must press the Ctl+Alt keys
to release the cursor to your host environment.

CONCLUSION

VMWare Workstation is ideal for technical support desks, development,
training and testing purposes.

A full-featured demo is available (see sidebar). Although VMWare
isn’t inexpensive at $299 per license for the downloadable version, as a
time and frustration saver, VMWare is well worth the cost.  

Jim Justen is the NaSPA VP of Shareware. He worked in broadcast engineering
in the early ’80s, and as the “electronics guy,” was assigned to support early
PCs, networks and embedded systems.
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Likes: No-fuss installation and use. Intuitive and clean interface.
Excellent documentation with boxed version. Competent 30-day
install support at high technical level. Seamless operation of guest
OSs. Good performance and stable.

Dislikes: None significant. I would like to see more guest OS install
notes and support for currently unsupported OSs. Pay-per-incident
support after 30 days seems a little steep at $90 per incident. Also,
the VMWare Tools install in certain guest OSs can be fussy.

Information and Demo URL: http://www.vmware.com
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