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Preface

Introduction

This book describes the programming interface to the Unix system—the system call
interface and many of the functions provided in the standard C library. It is intended
for anyone writing programs that run under Unix.

Like most operating systems, Unix provides numerous services to the programs
that are running—open a file, read a file, start a new program, allocate a region of mem-
ory, get the current time-of-day, and so on. This has been termed the system call interface.
Additionally, the standard C library provides numerous functions that are used by
almost every C program (format a variable’s value for output, compare two strings,
etc.).

The system call interface and the library routines have traditionally been described
in Sections 2 and 3 of the Unix Programmer's Manual. This book is not a duplication of
these sections. Examples and rationale are missing from the Unix Programmer’s Manual,
and that's what this book provides.

Unix Standards

The proliferation of different versions of Unix during the 1980s has been tempered by
the various international standards that were started during the late 1980s. These
include the ANSI standard for the C programming language, the IEEE POSIX family
(still being developed), and the X/Open portability guide.

This book also describes these standards. But instead of just describing the stan-
dards by themselves, we describe them in relation to popular implementations of the
standards—System V Release 4 and the forthcoming 44BSD. This provides a real-
world description, which is often lacking from the standard itself and from books that
describe only the standard.
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Organization of the Book
This book is divided into six parts:

1. An overview and introduction to basic Unix programming concepts gnd tgrmi—
nology (Chapter 1), with a discussion of the various Unix standardization efforts
and different Unix implementations (Chapter 2).

2. 1/O—unbuffered I/O (Chapter 3), properties of files and directories
(Chapter 4), the standard 1/O library (Chapter 5), and the standard system data
files (Chapter 6).

3. Processes--the environment of a Unix process (Chapter 7), process control
(Chapter 8), the relationships between different processes (Chapter 9), and sig-
nals (Chapter 10).

4. More [/O—terminal [/O (Chapter 11), advanced I/0O (Chapter 12), and daemon
processes (Chapter 13).

IPC—Interprocess communication (Chapters 14 and 15).

6. Examples—a database library (Chapter 16), communicating with a PostScript
printer (Chapter 17), a modem dialing program (Chapter 18), and using pseudo
terminals (Chapter 19).

-

A reading familiarity with C would be beneficial as would some experience using
Unix. No prior programming experience with Unix is assumed. This text is intended
for programmers familiar with Unix and programmers familiar with some other operat-
ing system who wish to learn the details of the services provided by most Unix systems.

Examples in the Text

This book contains many examples—approximately 10,000 lines of source code. All the
examples are in the C programming language. Furthermore, these examples are in
ANSI C. You should have a copy of the Unix Proyi,mimer's Manual for your system
handy while reading this book, since reference is made to it for some of the more eso-
teric and implementation-dependent features.

Almost every function and system call is demonstrated with a small, complete pro-
gram. This lets us see the arguments and return values and is often easier to compre-
hend than the use of the function in a much larger program. But since some of the small
programs are contrived examples, a few bigger examples are also included (Chapters
16,17, 18, and 19). These larger examples demonstrate the programming techniques in
larger, real-world examples.

All the examples have been included in the text directly from their source files. A
machine-readable copy of all the examples is available via anonymous FTP from the
Internet host £tp. uu. net in the file published/books/stevens.advprog.tar.z.
Obtaining the source code allows you to modify the programs from this text and experi-
ment with them on your system.
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Systems Used to Test the Examples

Unfortunately all operating systems are moving targets. Unix is no exception. The fol-
lowing diagram shows the recent evolution of the various versions of System V and

4.xBSD.
43+BSD
4.3BSD 4.3BSD Tahoe 4.3BSD Reno 44BSD?
' BSD Net 1  BDNet2 | |
' Y v v vy
L T [ A ‘1988 *""1‘Q§c‘;‘”‘";“"“16@[?“;‘}' o7 T e
SR S N R
SVR3.0 SVR3.1 SVR3.2 | , SVR4
XPG3 ANSIC  POSIXI

4.xBSD are the various systems from the Computer Systems Research Group at the Uni-
versity of California at Berkeley. This group also distributes the BSD Net 1 and BSD Net
2 releases—publicly available source code from the 4.xBSD systems. SVRx refers to
System V Release x from AT&T. XPG3 is the X/Open Portability Guide, Issue 3, and
ANSI C is the ANSI standard for the C programming language. POSIX.1 is the IEEE
and IS0 standard for the interface to a Unix-like system. We'll have more to say about
these different standards and the various versions of Unix in Sections 2.2 and 2.3.

In this text we use the term 4.3+BSD to refer to the Unix system from
Berkeley that is somewhere between the BSD Net 2 release and 4.4BSD.

At the time of this writing, 4.4BSD was not released, so the system could not be called 4.4BSD.
Nevertheless a simple name was needed to refer to this system and 4.3+BSD is used through-
out the text.

Most of the examples in this text have been run on four different versions of Unix:

1. Unix System V/386 Release 4.0 Version 2.0 (“vanilla SVR4”) from U.H. Corp.
(UHC), on an Intel 80386 processor.

2. 4.3+BSD at the Computer Systems Research Group, Computer Science Division,
University of California at Berkeley, on a Hewlett Packard workstation.

3. BSD/386 (a derivative of the BSD Net 2 release) from Berkeley Software Design,
Inc, on an Intel 80386 processor. This system is almost identical to what we call
4.3+BSD.

4. SunOS 4.1.1 and 412 (systems with a strong Berkeley heritage but many
System V features) from Sun Microsystems, on a SPARCstation SLC.

Numerous timing tests are provided in the text and the systems used for the test are
identified.
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