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Preface

This book is based largely on the material used in the professional training
course of the same name. Currently, the Guerrilla Capacity Planning (GCaP)
classes are usually conducted every calendar quarter by Performance Dynam-
ics Educational Services (www.perfdynamics.com) in Pleasanton, California.
The same course has also been taught privately at such international organi-
zations as: Amdahl Corporation, AT&T Wireless, Boeing Companies, Federal
Express, Peter Harding and Associates (Australia), Sun Microsystems (USA
and France), System Administrators Guild of Australia, and Thales Naval
(Holland).

Some of the material originates from 1997, when I began teaching a similar
class under the title Practical Performance Methods, at the Stanford Univer-
sity Western Institute for Computer Science summer extension program. My
class replaced a similar one that had been taught jointly for many years by
Ed Lazowska, Ken Sevcik, and John Zahorjan. Their course and the accom-
panying book (Lazowska et al. 1984) (now out of print) has provided much
inspiration for all my books. Sadly, while writing this book, I learned that
Ken Sevcik had passed away.

A major motivation for writing this book was to provide GCaP gradu-
ates with a more detailed version of the lecture notes for their later review
and reference. Another motivation is to make the same material available to
a wider audience who, although they may not be able to attend the GCaP
classes, could nonetheless benefit from applying GCaP methods. In these days
of ever-shortening planning horizons and contracting times to market, tradi-
tional approaches to capacity planning are often seen as inflationary for pro-
duction schedules. Rather than giving up in the face of this kind of relentless
economic pressure to get things done more quickly, GCaP tries to facilitate it
through opportunistic and rapid forecasting of capacity requirements. A more
detailed list of the advantages of GCaP and guidelines for applying it can be
found in the Guerrilla Manual located in Appendix F.
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Book Structure

This book is not broken into conventional sections, rather there are several
themes running concurrently throughout all the chapters. These themes can
be grouped as follows:

Guerrilla Tactics

This is the dominant theme that provides the rationale for the title of the book.
Put bluntly, the planning horizon has now been reduced to about three months
(i.e., a fiscal quarter), thanks to the influence of Wall Street on project cycle
times, and only GCaP-style tactical planning is crazy enough to be compatible
with that kind of insanity.

The Guerrilla theme explains and motivates the GCaP approach to capac-
ity management by identifying opportunistic circumstances in team meetings
where capacity planning issues can be brought up, whether they were part of
the meeting agenda or not; key concepts, such as the performance homunculus
and the universal law of computational scalability; and the use of lightweight
tools, such as spreadsheets and operational formulae. The core of this theme
is introduced in Chap. 1.

Chapter 2 continues the introduction to the GCaP theme by demonstrating
how it is also a natural fit with other standardized IT management frameworks
such as ITIL (Information Technology Infrastructure Library). Chapter 11
presents an entirely independent report written by contributing author James
Yaple, who took the GCaP theme and tailored it to meet the immediate
capacity management needs of his data center.

Guerrilla Scalability

Another major theme is the concept of scalability assessment in the context
of capacity management, and in particular, the scalability of application soft-
ware. Many people use the word “scalability” without defining it clearly. Most
people cannot define it quantitatively, and if you cannot quantify it, you can-
not guarantee it!

Chapters 4, 5, and 6 address that need by presenting the universal law of
computational scaling. The notion of ideal parallelism, as it relates to hardware
scalability, is used as a springboard to go beyond such well-known models as
Amdahl’s law and multiuser concurrency, to arrive at the universal law of
scalability for hardware. A queue-theoretic argument, based on Theorem 6.2
in Chap. 6, which states:

Amdahl’s law for parallel speedup is equivalent to the synchronous
throughput bound of the repairman queueing model of a multiprocessor

is invoked to extend the universal law to the prediction of application soft-
ware scalability. Many examples, based on difficult to obtain hardware and
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software scalability measurements, are discussed in these three core chapters.
The universal scaling law is also applied, in GCaP style, to the analysis of
capacity planning data in later chapters. Although many of these ideas have
been developed and applied by the author since about 1991, this book repre-
sents the first time they have been brought together and demonstrated in one
place.

An important advantage of this universal scaling law is that it provides the
underpinnings for a wvirtual load testing environment. It allows the reader to
take a sparse set of load measurements (e.g., 46 data points) and determine
how an application will scale under larger user loads than can be generated in
the physical test lab. Moreover, and in keeping with the GCaP theme, much
of this scalability analysis can be done in a spreadsheet like Excel.

Guerrilla Victories

The remaining chapters comprise detailed examples of successful applications
of the other two themes. Chapter 8 presents the author’s success in apply-
ing GCaP to a large-scale Web site capacity planning in the Silicon Valley.
In particular, it demonstrates how some more traditional capacity planning
techniques that originated on mainframe computer systems can be adapted
to modern servers. Chapter 9 presents GCaP techniques for planning the ca-
pacity of gargantuan computing environments such as peer-to-peer systems.

Chapter 10 provides an overview of the peculiar impact of certain Internet
packet behavior on buffer sizing for routers and servers. The reason this is po-
tentially very important for capacity planning is due the veritable “paper mill”
of academic papers written on so-called self-similar Internet traffic. This self-
similarity refers to long-term clustering of Internet packets first observed in the
famous Bellcore measurements circa 1990. Many of these papers, however, are
mathematically very sophisticated and impenetrable to the typical network
capacity planner. This chapter attempts to provide a simpler mathematical
treatment than is generally available, but without any loss in accuracy. The
chapter concludes with some recent measurements and analysis done in the
U.K. that indicates the severity of these self-similar packet-clustering effects
may have been overplayed.

Intended Audience

Each of the three themes just described can be used to advantage by a broad
diversity of IT professionals. At the executive level there are chief information
officers (CIOs), chief technology officers (CTOs), and vice presidents (VPs).
Mid-level management that could benefit from understanding and champi-
oning GCaP concepts include directors, senior management, and project man-
agers. GCaP methodologies are useful for mainframe capacity planners in the
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process of broadening their skills, performance engineers, and software en-
gineers, system architects, software developers, system analysts and system
administrators.

One suggested grouping of themes with professional expertise is shown in
the following table.

Theme Audience Chapters

Guerrilla tactics CIOs, CTOs, directors, VPs, Chaps. 1-2
senior managers, project managers

Guerrilla scalability Mainframe capacity planners, Chaps. 4-6

performance and software engineers,
QA and test engineers,
system architects,
software developers,
system administrators and analysts
Guerrilla victories ~ CTOs, project managers, Chaps. 1-11,
mainframe capacity planners, Chaps. 4-10
performance and Software engineers,
software developers,
software and performance engineers,
system administrators and analysts
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