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P arallel Computer Or-
ganization and Design 
provides a compre-

hensive look at advanced 
computer architecture topics 

from the perspective of parallel com-
puter organization. Topics in parallelism 
broadly span instruction-level parallel-
ism through thread-level parallelism.

With the rise of multicore proces-
sors in the last decade, it has become 
imperative that parallelism be inte-
grated into today’s computer science 
and engineering curricula. When 
I first heard that this book was in 
preparation, I was excited. The book 
promised to address a critical need 
in the teaching of computer archi-
tecture: an up-to-date, comprehen-
sive, and accessible textbook and 
reference on parallel architectures. 
I had been looking for a book that 
would cover a range of topics from 
basic in-order processors and caches 
to out-of-order processors and mul-
tiprocessor systems.

When I was asked to review this 
book, I was anxious to see if the 
book effectively addresses key con-
cepts in parallel architecture while 
being written at a level appropriate 
for both undergraduate and gradu-
ate students. Upon reading this 
book, the answer to both of these 
questions is largely “yes.” In terms 
of content and approach, the book 
is spot-on in addressing the press-
ing need to teach students about 
computer architecture from the 

vantage point of now-ubiquitous 
parallel architectures. In terms of 
the material’s instructive level, the 
text is quite approachable. How-
ever, there might be some gaps 
for undergraduates that would 
need to be supplemented through 
lectures and additional material. 
For example, my students come in 
without exposure to the classical 
five-stage, in-order pipeline. The 
book covers this, but more details 
might be needed to bridge the gap 
from computer organization to 
computer architecture. For gradu-
ate students, the text can easily be 
supplemented with research papers 
relevant to each topic, but it doesn’t 
need to be—the text stands on its 
own quite nicely.

The book reads well and is quite 
clean. It’s largely free of clutter, fo-
cusing on key concepts from a qual-
itative and high-level perspective. 
Moreover, it doesn’t overburden the 
reader with quantitative results or 
put undue focus on specific product 
implementations.

Content
The co-authors of this book are 
leading experts in the field of com-
puter architecture. Their different 
areas of expertise are evident in the 
thoughtful and thorough treatment 
of a broad range of topics. Topics are 
self-contained and laid out in an ap-
pealing manner from a pedagogical 
perspective.

This book covers the following 
topics:

•	an introduct ion to computer 
architecture;

•	 the impact of technology on 
architecture;

•	 processor microarchitecture, start-
ing from the classical five-stage, 
in-order pipeline through dynami-
cally scheduled pipelines, very long 
instruction word (VLIW) architec-
tures, and vector machines;

•	memory hierarchies, including 
caches and virtual memory;

•	multiprocessor systems, including 
coherence, interconnection net-
works, synchronization, and mem-
ory consistency;

•	 chip multiprocessors and multi-
threading; and

•	methods for quantitative evaluation.

In terms of content, all the ex-
pected topics are there. In addi-
tion, there were a few chapters 
that stood out as possibly unique in 
their coverage; these provide a nice 
supplement to conventional top-
ics. In particular, chapters 2 and 
9 provide content that often isn’t 
covered in any depth in a computer 
architecture textbook. Chapter 2 
provides a technology review and 
overview (on topics such as tran-
sistor basics, power consumption, 
and rel iabi l it y) geared towards 
students who might need to brush 
up on this material or might have 
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less exposure due to a computer 
science rather than engineering 
background. This chapter also 
provides nice coverage of issues re-
lated to power and reliability that 
are often overlooked (such as low-
power design techniques and the 
architectural vulnerability factor). 
Subsequent chapters don’t depend 
on this material, yet its inclusion is 
a nice reference for students.

Chapter 9 provides an overview 
of research methodologies in com-
puter architecture and a thorough 
discussion of various simulation 
platforms. This chapter also pro-
vides some simulation exercises for 
students. Other computer architec-
ture books that I’m aware of have 
similarly provided simulator assign-
ments, but are missing such a nice 
taxonomy and discussion of simula-
tors spanning performance, power, 
and thermal considerations.

Each chapter provides a nice set 
of exercises to reinforce the key ma-
terial. The authors have presented 
thoughtful and thought-provoking 
exercises. Creating fresh questions 
can always be a challenge, but I 
found these to be quite well done 
(especially the questions on proces-
sor architecture and multiprocessor 
systems).

Strengths and Weaknesses
One aspect of the book’s organiza-
tion that I really liked was how self-
contained each chapter was. The 
authors effectively encapsulated 
all the key concepts within a single 
chapter. This comes at the cost 
of being repetitive in subsequent 
chapters, but this material can easily 
be skipped or can provide students 
with often-needed reinforcement. 
Much of the material is indepen-
dent from previous chapters, and 

when prior material is needed, the 
authors do a nice job of briefly sum-
marizing the key concepts needed 
in a particular chapter. This lets an 
instructor pick and choose chapters 
that suit them or allows material to 
be taught concurrently in multiple 
courses. For example, chapter 5 
introduces multiprocessor systems 
and covers basic cache-coherence 
protocols. Chapter 7 presents an 
in-depth discussion of memory-
ordering considerations, and briefly 
introduces the reader to cache co-
herence to allow this chapter to 
stand on its own.

Criticisms of the text are mostly 
minor. Considering the book as 
more of a reference text than a text-
book, I would have appreciated ref-
erences to provide the reader with 
pointers to primary source material 
on the topics covered. The density 
and level of depth also varied in 
the treatment of different subjects. 
For example, the treatment of is-
sues related to memory ordering 
and consistency is thorough, while 
being written in a way that’s both 
a handy reference and easily acces-
sible to those unfamiliar with these 
topics. Yet some of the treatment 
of dynamically scheduled pipelines 
seemed brief; coverage of the spe-
cifics of Tomasulo’s algorithm is 
one example. Finally, I felt that each 
chapter (and the book as a whole) 
ends rather abruptly. I would have 
liked some “putting it all together” 
type of material to help summa-
rize and refocus students on key 
concepts.

T he book’s thorough approach to 
teaching parallel architecture 

has been sorely needed, and this text-
book will become an indispensable 

resource to students and educators 
alike. The expertise of the authors is 
evident. I look forward to using this 
book in my next offering of computer 
architecture. 
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