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Introduction

Software virtualization is not a new concept; however, it is only recently that it has begun to gain
momentum by the masses. This movement can be attributed in large part to the innovations of VMware,
a company that has specialized in virtualization technology since the late ‘90s.

Early on, the release of VMware Workstation was used mainly by advanced users and hobbyists. This
was due in large part to the lack of understanding of the technology as well as the progression of the
industry as a whole. This quickly changed, however, as the technology matured into not only a more
stable solution but one that the masses could easily utilize. Now it is not uncommon to find even the most
basic users dual-booting their workstations, wanting to try out Linux or some other operating system, or
just having a clean machine to play with. This move triggered the recognition of VMware Workstation as
more than just a specialist’s tool. With it, even a beginner can configure and operate a virtual machine
with little or no previous experience.

This boom also gave way to new and innovative ways for greater utilization in the data center, giving
companies from small to large the ability to increase their return on the investment of hardware and
flourish. It doesn’t stop there, however. The technology offers great advantages to the software devel-
oper and tester alike. It’s such a perfect fit you’d think it was its sole purpose in life. Sadly, this seems to
be the tail runner in the virtualization boom. Developers are still writing code on their office worksta-
tions and testing in rooms that contain dozens of individual PCs. Why?

This book focuses on VMware Server, a now free server-based version of VMware’s popular virtualiza-
tion line. Throughout this book I discuss not only the benefits of software development and testing
within virtual machines, but the advantages they offer in terms of automation, stability, disaster recov-
ery, and overall code quality.

Who This Book Is For
This book is designed to not only teach you how to use VMware Server but how to automate its function
through the use of its APIs.

A few specific categories of readers stand to gain the most from this book:

❑ Software Developers—The software developer is one of the main players here. Every day they
sit down either as an individual or as a team and crank out the software we all use on a daily
basis. Without them, the industry wouldn’t exist. This book introduces the software developer
to the benefits of virtual machines and what they can offer. For the developer that already has
an understanding of their benefits, this book takes them into more advanced topics, such as
base images, test banks, and automation.
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Introduction

❑ Lead Developers—Though this title may not differ a whole lot from the software developer
itself, the roles are greatly different. This book aims to provide the software development team
leads out there with the information required to make the move into team development within
virtual machines. It discusses development images, enforcing standards on your development
team, and project management beyond the development cycle—specifically, how software
development within virtual machines allows for archival and later reference of exact develop-
ment environments long after a product is released.

❑ Software Testing Engineers—Some of the real meat of this book centers around the automation
available to increase the exposure your applications receive during their testing phase. You will
learn how to integrate VMware Server into your existing systems to offer automated builds and
testing on banks of virtual machines.

What This Book Covers
This books covers VMware Server, a free server-based virtualization product from VMware. It does not,
however, stop there. A serious amount of attention is also provided to the legacy programming APIs,
VmPerl and VmCOM, as well as the newest API, the Programming API. This book guides you through
creating a fleet of virtual machine images that can be used for development or testing purposes, as well as
how to organize them. It also gives heavy focus on the automation of VMware Server and its integration
into your existing process management tools like CruiseControl.Net and Visual Studio Team System.

The first few chapters encompass the basics of virtualization and its place within the development and
testing environment. It then quickly moves into the APIs and provides a deep, example-rich reference to
their function and purpose. The final chapters walk you through integrating VMware Server into your
existing environment using CruiseControl.NET and Visual Studio Team System as examples, as well as
provide a more “real-world” type example to help tighten the concept up.

Although this book is designed around VMware Server, because it is a free product there is nothing that
keeps it from being equally applicable to other VMware products like ESX Server.

How This Book Is Structured
The goal is a front-to-back approach to introducing virtualization into your development process. The
already familiar reader can easily skim the first chapter; however, starting right in at Chapter 2 I get
down and dirty with VMware Server and start outlining just how you can set it up for your develop-
ment process. The API chapters, Chapters 8, 9, and 10, offer an easy reference to the API functions and
samples of their use. They should provide a handy desk reference for some time to come.

❑ Chapter 1, “VMware Server: A Brief Introduction”—This chapter introduces virtualization as a
whole and provides some insight into the technology, its evolution, and its uses.

❑ Chapter 2, “Installing Your VMware Server”—This chapter walks you through installing
VMware Server, its requirements, and its individual pieces. This chapter also reviews the hard-
ware and software requirements at the time of writing as well as the virtual hardware specifica-
tions your virtual machines will utilize.
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❑ Chapter 3, “VMware Configuration Nuts and Bolts”—This chapter really dives into the different
settings available with the VMware Server product. From the host settings to virtual machines set-
tings, this is an all-encompassing look into the product itself. It also discusses virtual networking
and virtual machine security in a networked environment.

❑ Chapter 4, “Creating Your First Base Image”—This chapter covers the base image and its cre-
ation. A base image is essentially a virtual machine configured with an operating system installed
from which you will base all other virtual machines. Topics include creating the virtual machine,
installing the operating system, and freezing the install with Sysprep, a Windows-based installa-
tion tool.

❑ Chapter 5, “Where Does This Fit into Your Development Environment?”—This chapter begins
the trek into virtual machines for software development and testing. Here I discuss their use in
the development process as well as some good tips to follow when creating your development
base images for your team. I also discuss post-release maintenance and methods to introduce
virtual machine development to your team.

❑ Chapter 6, “Bringing It All Together”—This chapter brings Chapters 4 and 5 together and
explains the methods in which you can organize your image libraries and prepare them for use,
and organize your testing images and ISO image libraries.

❑ Chapter 7, “Introduction to the Scripting APIs”—This chapter introduces the APIs available
for VMware Server. Here I discuss their supported platforms and the pros and cons of each.
This chapter is a lead into the reference chapters ahead.

❑ Chapter 8, “Using VmCOM”—This is the first of three API reference chapters. Here I introduce
the VmCOM API and its functionality. I review the specific objects and methods available as
well as provide example code to help you leverage the VmCOM API in production.

❑ Chapter 9, “Using VmPerl”—This chapter introduces the VmPerl API. Here I discuss its use,
functionality, and flexibility within the product line. Topics include a module reference complete
with their corresponding objects and methods as well as example code to help you leverage it in
real life.

❑ Chapter 10, “Using the Programming API”—This is a rather lengthy look into the newest API
offering from VMware, the Programming API, or Vix. I set up a development environment for
your scripts utilizing C++, which is currently the only language supported, and provide a
primer of sorts into Vix and its methodology. The Vix API contains a great deal more functional-
ity than the previous two API offerings and therefore is a bit more complex; however, once it
matures, it will be the de facto standard in VMware automation.

❑ Chapter 11, “Integrating with Your Existing Environment”—This chapter takes on two com-
mon integration packages, CruiseControl.NET and Visual Studio Team System. Here I outline
how to integrate VMware Server into those environments and automate its functionality. The
main goal is to automate builds, test bank virtual machine allocation, and the pushing of test
builds up to those machines.

❑ Chapter 12, “A Real-World Scenario”—This chapter brings everything together in a real-world
scenario of sorts. Here I take CruiseControl.NET, a popular free continuous integration package,
and integrate it into an existing development environment with specific needs and specifications.
I’ll show how to leverage VMware Server to provide banks of testing machines on demand all
through a nightly build script.

❑ Appendixes A, B, and C, “Error Codes”—To wrap things up, the appendixes outline the vari-
ous error codes by API and provide a quick reference to their use, trapping, and identification.
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What You Need to Use This Book
You will need at the very least a PC with an approved operating system for VMware Server as well as
the VMware Server software itself. The fact that VMware Server is free makes it a lot easier.

Chapter 2 outlines the approved server-based operating systems as well as the installation procedure for
VMware Server.

The coding examples and scenarios for the VmPerl and VmCOM APIs require no additional software
support. They can be compiled and run either natively by the operating system itself or by the Perl inter-
preter provided by VMware Server. The Programming API examples are written in Visual C++ 2005.
They can, however, be compiled using the command-line compiler provided by the .NET Framework.

Where appropriate, Linux examples are provided. Two distributions are utilized in this book; however,
any can be used that fall within the specifications provided for VMware Server. Specifically, I use Red
Hat Enterprise Linux and Fedora Core. The versions used are pointed out in their respective sections.

The final two chapters that deal with integration require either CruiseControl.NET, a free continuous
integration product, or Visual Studio Team System (VSTS). Scenarios are provided utilizing both; how-
ever, if you do not have access to VSTS, there’s still a great deal of value to be had. The final chapter,
the real-world scenario, is written against CruiseControl NET. This was done to keep all the readers,
regardless of their access to VSTS, in the loop.

Conventions
To help you get the most from the text and keep track of what’s happening, we’ve used a number of con-
ventions throughout the book.

Tips, hints, tricks, and asides to the current discussion are offset and placed in italics like this.

As for styles in the text:

❑ We highlight new terms and important words when we introduce them.

❑ We show keyboard strokes like this: Ctrl+A.

❑ We show file names, URLs, and code within the text like so: persistence.properties. 

❑ We present code in two different ways:

In code examples we highlight new and important code with a gray background.

The gray highlighting is not used for code that’s less important in the present
context, or has been shown before.

Boxes like this one hold important, not-to-be forgotten-information that is directly
relevant to the surrounding text.
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Please also note that in cases where a continuous code line has been broken due to the constraints of
the margins of the book, you will see the Æ symbol indicating that the code line continues onto the
following line.

Source Code
As you work through the examples in this book, you may choose either to type in all the code manually
or to use the source code files that accompany the book. All of the source code used in this book is avail-
able for download at http://www.wrox.com. Once at the site, simply locate the book’s title (either by
using the Search box or by using one of the title lists) and click the Download Code link on the book’s
detail page to obtain all the source code for the book. 

Because many books have similar titles, you may find it easiest to search by ISBN; this book’s ISBN is
0-470-07988-6 (changing to 978-0-470-07988-1 as the new industry-wide 13-digit ISBN numbering
system is phased in by January 2007).

Once you download the code, just decompress it with your favorite compression tool. Alternatively, you
can go to the main Wrox code download page at http://www.wrox.com/dynamic/books/download
.aspx to see the code available for this book and all other Wrox books.

Errata
We make every effort to ensure that there are no errors in the text or in the code. However, no one is per-
fect, and mistakes do occur. If you find an error in one of our books, like a spelling mistake or faulty
piece of code, we would be very grateful for your feedback. By sending in errata you may save another
reader hours of frustration and at the same time you will be helping us provide even higher quality
information. 

To find the errata page for this book, go to http://www.wrox.com and locate the title using the Search box
or one of the title lists. Then, on the book details page, click the Book Errata link. On this page you can view
all errata that has been submitted for this book and posted by Wrox editors. A complete book list including
links to each book’s errata is also available at www.wrox.com/misc-pages/booklist.shtml.

If you don’t spot “your” error on the Book Errata page, go to www.wrox.com/contact/techsupport
.shtml and complete the form there to send us the error you have found. We’ll check the information
and, if appropriate, post a message to the book’s errata page and fix the problem in subsequent editions
of the book.

p2p.wrox.com
For author and peer discussion, join the P2P forums at p2p.wrox.com. The forums are a Web-based sys-
tem for you to post messages relating to Wrox books and related technologies and interact with other
readers and technology users. The forums offer a subscription feature to e-mail you topics of interest of
your choosing when new posts are made to the forums. Wrox authors, editors, other industry experts,
and your fellow readers are present on these forums.
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At http://p2p.wrox.com you will find a number of different forums that will help you not only as you
read this book, but also as you develop your own applications. To join the forums, just follow these steps:

1. Go to p2p.wrox.com and click the Register link.

2. Read the terms of use and click Agree.

3. Complete the required information to join as well as any optional information you wish to pro-
vide and click Submit.

4. You will receive an e-mail with information describing how to verify your account and com-
plete the joining process.

You can read messages in the forums without joining P2P; but in order to post your own messages, you
must join.

Once you join, you can post new messages and respond to messages other users post. You can read mes-
sages at any time on the Web. If you would like to have new messages from a particular forum e-mailed
to you, click the Subscribe to this Forum icon by the forum name in the forum listing. 

For more information about how to use the Wrox P2P, be sure to read the P2P FAQs for answers to ques-
tions about how the forum software works as well as many common questions specific to P2P and Wrox
books. To read the FAQs, click the FAQ link on any P2P page.
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Terminology, Host vs. Guest
If you remember the definition of hosted architecture you’ll undoubtedly see where the term host comes
from. The host machine is the physical machine itself, the machine where you will be installing VMware
Server. The host operating system is the actual operating system installed on the host machine. Many times
you will simply see them both referred to as just the host.

In the discussion of virtualization earlier in the chapter you learned that there are segments, or parti-
tions, created in order to isolate and house your virtual machines. Once a new virtual machine is cre-
ated, it is essentially a clean slate. Just like with a new PC you must install an operating system onto the
newly created virtual machine. The guest refers to the operating system installed on the virtual machine.
As with host, many times you’ll see guest refer to both the virtual machine and its operating system.

I cover how to create virtual machines in Chapter 4.

I could spend the next several pages going over some of the other terminology used in virtualization
and VMware Server; however, I will leave that for the chapters ahead. Nevertheless, I did want to stress
the importance of understanding this difference between the host and guest. Though it is not a difficult
concept, it is a very common one over the next several chapters.

So What Is VMware Server?
VMware Server is a multi-platform (Windows Server and Linux) application that provides host-based
software virtualization. This gives you the ability to create and operate multiple x86-based virtual
machines simultaneously on the same physical machine. Of course all of that is great, but what does it
really do for you? Here are just a few of the advantages to running your server or development environ-
ment within virtual machines:

❑ Rapid deployment/decreased setup and tear down of new machines

❑ Multiple platforms available on a single physical machine

❑ Ability to move virtual machines from one server to another with no loss of information

❑ Increased utilization of your hardware/decreased costs

The next few sections go over each of these advantages in more detail.

Rapid Deployment
Especially in a development environment you’ll find the ability to set up and tear down a set of virtual
machines quickly is worth its weight in gold. This rapid setup and tear down can be accomplished by
creating a library of base images. These images will contain a static install of, for example, Windows XP.
Having a library of base images will allow you to quickly unpack and deploy virtual machines in a mat-
ter of minutes.

Chapter 4 covers creating and organizing a base image library.

6
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As an example, say you have an obscure application that works right only on Windows 98. A customer
calls with a serious problem to troubleshoot. In the past you would have to either dual boot a worksta-
tion into Windows 98 or have an old junk PC with Windows 98 on it for testing. Of course they aren’t
just lying around when you need them to be; you have to go find what door they are propping open,
and what should be a 15-minute support call turns into a whole afternoon. 

Now, say you receive the same phone call but this time you have a handy virtual machine already set up
with Windows 98 installed. You simply connect to the VMware Server console and fire up your
Windows 98 machine. You have a testing environment set up and ready within minutes, usually with
the customer still on the phone. Once you finish the call you simply shut it down and forget it.

Multiple Platforms Available on a Single Physical
Machine

If you’re like me you spend most of your day on a Windows PC doing Windows development. The
problem is that I like to tinker with new technology. I always want to try out that new Linux distro, but I
never have a spare machine just lying around. This is where one of my favorite benefits of virtualization
comes into the picture. If you remember earlier I talked about how the virtualization layer abstracts out
the hardware from its implementation. This allows you to not just run Windows-based virtual machines,
but you can run Linux, BSD, and so on. Almost anything that will run on an x86, you can run side by
side with anything else in VMware Server, regardless of the host operating system. I just love that part. I
would have to say the most common use I’ve found for this, from a developer’s view, is setting up an
Apache environment for web development. PHP and Perl just work so much better on an Apache instal-
lation in Linux.

The Ability to Move Virtual Machines from 
One Server to Another

As you will learn in Chapter 3, virtual machines in VMware Server are really nothing more than files on
your hard disk. This coupled with the independent nature of the image with respect to the host hard-
ware makes it extremely portable. In other words, there is nothing that keeps you from moving that
Windows XP base image from your development VMware Server over to your VMware Workstation
installation or over to a VMware ESX Server.

There are some minor incompatibilities between VMware Server, ESX, and Workstation images. The
product you use to create the image will prompt you if a choice is made that will render the image
incompatible with other versions.

As an example, suppose you have two highly critical servers running in virtual machines on one server.
Now, and we’ve all had this happen, a fan goes out on that server. You can’t buy the fan anywhere but
direct, it always seems to be that way. You can rig the machine to come up but you don’t have room in
your data center for a machine cracked open with a box fan propped above it. All you have to do is get
that server up long enough to copy those virtual machines over to another VMware Server and switch
them on. Problem solved and your users are never the wiser. Suppose this server was simply a firewall
or instant messaging server. Backup images of machines like that can be kept on another VMware Server
machine for easy, quick fall over.

7
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The flexibility all the VMware products offer in this regard is outstanding. If care is taken to maintain
compatibility when the virtual machines are created, you can move, mix, and match your virtual
machines in any way you see fit. You can even use virtual machine images from other virtualization
products like Microsoft Virtual PC and Microsoft Virtual Server. VMware Server can read and convert
the images into a format compatible for use on your VMware products.

Increased Utilization of Your Hardware
Figuring the Return on Investment gives me a headache; however, it doesn’t take too much to see that a
$3000 server that averages a CPU load of 25 percent has a lower return than a $3000 server with an aver-
age load of 75 percent. The simple fact is your servers are probably underutilized. Take any server cur-
rently in your datacenter and monitor it for several hours. It may shock you to learn that an average
server is rarely utilized over 10 to 20 percent. That leaves a bit to be desired in terms of your investment.
VMware Server can keep that server doing what it was bought for, pushing bits. By consolidating your
servers into a single host machine capable of multiple virtual machines, you increase the return on your
investment. I haven’t even figured in the decrease in power consumption, air conditioning, hardware
failure, and other issues that plague a datacenter made up of several individual servers where each per-
forms just a handful of tasks.

A perfect example that I’ve seen and heard from many people is that they have a piece of software that
cannot be installed alongside a different piece of software; however, both are needed in the complete
system. The product documentation probably tells you that you need two servers. Why? You just need
virtualization. Create two virtual machines. Install the operating system and software needed on each
and away you go. You save yourself the cost of an additional server and most likely still do not max out
the hardware on your existing server.

Life without VMware Server
Looking at this in terms of your development process, what is life like without VMware Server? I may
not be able to answer that question from your perspective, but it is certainly my goal to show you what
your development process can be like with VMware Server as a part of it.

In terms of physical machines the common developer has three requirements, depending on the project
of course:

❑ Developer machine — Usually the machine on your desk.

❑ Servers — Where you develop web-based code (Web Services, ASP.NET, and so on).

❑ Test bed — The bank of machines you use to test your code.

In a world where virtualization did not exist, the preceding requirements could result in a large number
of physical machines. The test bed alone, if you were doing any serious stress or regression testing,
could be comprised of several machines itself. Of course there can be many other types of machines
added to the preceding list, but for the purposes here it covers the basic requirements.

Now, as you probably already know, I’m going to tell you the machines required for the preceding sce-
nario would fit perfectly into virtual machines.

8
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First, having your developers write code from within a development virtual machine has numerous
advantages. In Chapter 4 I cover the advantages and disadvantages of placing your developers solely
within a virtual machine. One of the biggest advantages, for the sake of discussion here, is a static envi-
ronment. You can create a static development image complete with all the tools, IDE, and so on needed
to function within your environment and then distribute that out to your development team. Now all of
your developers are writing code on the same platform with the exact same settings and install. No more
worrying about your developers installing the latest game or spyware on their work PC. Everything is
static and isolated within your development image.

There are numerous advantages and disadvantages to developing within a virtual machine as well as a
few instances where this approach might not produce the results you desire. Further information is pro-
vided in Chapter 4.

Development servers are a perfect candidate for virtualization. Typically your development servers are
not production servers, and most companies don’t have the budget or extra hardware lying around to
house a server just for testing code. There’s almost no better use for a virtual machine.

The final common requirement is the test bed. There were two ways to handle multiplatform testing in
the past. Either you had a room full of physical computers with various operating systems installed on
them or you had one machine that you just spent hours in front of. More often than not in the latter situ-
ation testing would take a back seat due to the huge time requirement of testing on one machine. This is
prime time stuff for VMware Server. Not only can you accomplish multiplatform testing for your code
with multiple virtual machines, but I show you later in this book how you can automate the process so
you can push builds out, automatically start virtual machines, and even retrieve status back from your
installers and applications while testing. Imagine your nightly build starting up the necessary virtual
machines, copying over the bits, and e-mailing your QA department that it’s ready to be tested. That’s
some pretty cool stuff.

Summary
Over the past few sections you’ve learned about the following:

❑ The basics of virtualization, the types of architecture utilized, and terminology

❑ What VMware Server is and the advantages of using virtual machines

❑ The difficulties of life without VMware Server, or virtualization in general

Chapter 2 goes over the installation steps required to get VMware server up and running on your
Windows or Linux-based server. In the following chapters you will take that installation and go through
some ways in which you can integrate virtual machines into your existing development processes and
hopefully increase your productivity.
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