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This book is an assembly language programming textbook introducing
programmers to 64 bit Intel assembly language. The book is intended as a first
assembly language book for programmers experienced in high level
programming in a language like C or C++. The assembly programming is
performed using the yasm assembler (much like the nasm assembler) under the
Linux operating system. The book primarily teaches how to write assembly code
compatible with C programs. The reader will learn to call C functions from
assembly language and to call assembly functions from C in addition to writing
complete programs in assembly language. The gcc compiler is used for C
programming. The book starts early emphasizing using the gdb debugger to
debug programs. Being able to single-step assembly programs is critical in
learning assembly programming. Highlights of the book include doing
input/output programming using the Linux system calls and the C library,
implementing data structures in assembly language and high performance
assembly language programming. A companion web site has a collection of PDF
slides which instructors can use for in-class presentations and source code for
sample programs. Early chapters of the book rely on using the debugger to
observe program behavior. After a chapter on functions, the user is prepared to
use printf and scanf from the C library to perform I/O. The chapter on data
structures covers singly linked lists, doubly linked circular lists, hash tables and
binary trees. Test programs are presented for all these data structures. There is a
chapter on optimization techniques and 3 chapters on specific optimizations. One
chapter covers how to efficiently count the 1 bits in an array with the most
efficient version using the recently-introduced popcnt instruction. Another
chapter covers using SSE instructions to create an efficient implementation of the
Sobel filtering algorithm. The final high performance programming chapter
discusses computing correlation between data in 2 arrays. There is an AVX
implementation which achieves 20.5 GFLOPs on a single core of a Core i7 CPU.
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This book is an assembly language programming textbook introducing programmers to 64 bit Intel assembly
language. The book is intended as a first assembly language book for programmers experienced in high level
programming in a language like C or C++. The assembly programming is performed using the yasm
assembler (much like the nasm assembler) under the Linux operating system. The book primarily teaches
how to write assembly code compatible with C programs. The reader will learn to call C functions from
assembly language and to call assembly functions from C in addition to writing complete programs in
assembly language. The gcc compiler is used for C programming. The book starts early emphasizing using
the gdb debugger to debug programs. Being able to single-step assembly programs is critical in learning
assembly programming. Highlights of the book include doing input/output programming using the Linux
system calls and the C library, implementing data structures in assembly language and high performance
assembly language programming. A companion web site has a collection of PDF slides which instructors can
use for in-class presentations and source code for sample programs. Early chapters of the book rely on using
the debugger to observe program behavior. After a chapter on functions, the user is prepared to use printf and
scanf from the C library to perform I/O. The chapter on data structures covers singly linked lists, doubly
linked circular lists, hash tables and binary trees. Test programs are presented for all these data structures.
There is a chapter on optimization techniques and 3 chapters on specific optimizations. One chapter covers
how to efficiently count the 1 bits in an array with the most efficient version using the recently-introduced
popcnt instruction. Another chapter covers using SSE instructions to create an efficient implementation of
the Sobel filtering algorithm. The final high performance programming chapter discusses computing
correlation between data in 2 arrays. There is an AVX implementation which achieves 20.5 GFLOPs on a
single core of a Core i7 CPU.
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Editorial Review

From the Author
Second Edition now available

I wish to thank the person who recently gave me some suggestions for improving my book.  Getting
feedback from readers is an important way for me to improve the book.  I will be updating the book over the
next few months and I will try to improve it as you have suggested.

There are instructions on page 8 of the book detailing how to assemble a program under Linux.  I will try to
elaborate on this more in the next version of the book.  In the meantime I try to answer email sent to me as
described in the preface.  I will try to add more index entries to help guide people to the discussion of how to
assemble.

Along with the new version of the book I provide a free integrated development environment - ebe.  Ebe
supports programming in Assembly, C/C++ and Fortran.  High-level language support needs bit more work
and I still need to add some essential features to ebe, but ebe makes it trivial for a person to enter, assemble,
link and execute an assembly program.  In fact you can load hello.asm from the ebe menu system, save it and
execute it without typing.  This is considerably easier typing Linux commands.  I have been using ebe this
spring for C++ programming and I have found it pretty easy to enter C++ code.  I hope this adequately
addresses the issue of assembling and linking, though I know that I can't foresee every problem which traps
beginning assembly programmers.  I will continue to try to answer questions emailed to me.

The other important issue pointed out by the reviewer is a lack of examples.  There are examples in every
chapter, but there is clearly room for more.  I will try to add more examples.

Thanks again for reviewing my book.  I hope I can remain at 3.7 or higher.  I will try.

From the Back Cover
Computers have reached the limits of 32 bit CPUs.  Nearly any computer will run efficiently with 8 GB of
RAM which requires using a 64 bit operating system.

The latest Intel and AMD CPUs have more registers and more capabilities when running in 64 bit mode. 
Achieving high performance using SSE and AVX instructions dictates using or writing code in assembly
language.

If you know C or C++, this book will expand your skills while clarifying exactly what your compiler does
with your code.

The book progresses from simple concepts to loops, functions, arrays, structs, system calls and using C
library functions.  Advanced features include data structures in assembly and examples of high performance
programming using SSE and AVX instructions.

About the Author
Dr. Seyfarth began his career as a scientific programmer in remote sensing and image processing at NASA in
1977, using Fortran and Assembly Language on a variety of 16 and 32 bit computers.
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He earned his Ph.D. in Computer Science at the University of Florida in 1989.  From 1990 until 2012 he has
been a professor at the University of Southern Mississippi.  He plans to retire after the Spring 2012 semester
and devote more of his time to developing his assembly language textbook and pursue a variety of dreams.

At Southern Miss Dr. Seyfarth has taught Assembly Language, C, C++, Fortran, Algorithms, UNIX,
Network Programming, Parallel Algorithms, Formal Languages, Compiler Theory and Computer Graphics
using OpenGL.  His recent research efforts have been in image processing and network server design.

Users Review

From reader reviews:

Rodney Mitchell:

People live in this new day time of lifestyle always make an effort to and must have the spare time or they
will get great deal of stress from both way of life and work. So , when we ask do people have spare time, we
will say absolutely yes. People is human not just a robot. Then we question again, what kind of activity are
there when the spare time coming to anyone of course your answer will probably unlimited right. Then do
you ever try this one, reading books. It can be your alternative throughout spending your spare time, the book
you have read is Introduction to 64 Bit Intel Assembly Language Programming for Linux.

Andrew Sessions:

Many people spending their time frame by playing outside having friends, fun activity having family or just
watching TV all day long. You can have new activity to invest your whole day by studying a book. Ugh, you
think reading a book really can hard because you have to accept the book everywhere? It all right you can
have the e-book, having everywhere you want in your Smartphone. Like Introduction to 64 Bit Intel
Assembly Language Programming for Linux which is obtaining the e-book version. So , why not try out this
book? Let's view.

Thomas Smith:

Is it you who having spare time in that case spend it whole day simply by watching television programs or
just resting on the bed? Do you need something new? This Introduction to 64 Bit Intel Assembly Language
Programming for Linux can be the reply, oh how comes? A fresh book you know. You are and so out of
date, spending your time by reading in this brand new era is common not a geek activity. So what these
guides have than the others?

Sherry Holsey:

Some people said that they feel bored stiff when they reading a e-book. They are directly felt the item when
they get a half portions of the book. You can choose typically the book Introduction to 64 Bit Intel Assembly
Language Programming for Linux to make your personal reading is interesting. Your skill of reading talent is
developing when you just like reading. Try to choose straightforward book to make you enjoy to study it and
mingle the idea about book and reading especially. It is to be first opinion for you to like to wide open a book
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and learn it. Beside that the guide Introduction to 64 Bit Intel Assembly Language Programming for Linux
can to be your new friend when you're sense alone and confuse with the information must you're doing of
this time.
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