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Chapter 0: Introduction

Background

afew
definitions

A library is a collection of program components that can be reused in
many programs. Most programming languages include some form of
library. The programming language C is no exception. It began accreting
useful functions right from the start. These functions help you classify
characters, manipulate character strings, read input, and write output —
to name just a few categories of services.

You must declare a typical function before you use it in a program. The
easiest way to do so is to incorporate into the program a header that declares
all the library functions in a given category. A header can also define any
associated type definitions and macros. A header is as much a part of the
library as the functions themselves. Most often, a header is a text file just
like the you write to make a program.

You use the #include directive in a C source file to make a header part
of the translation unit. For example, the header <stdio . h> declares functions
that perform input and output. A program that prints a simple message
with the function printf consists of the single C source file:

/* a simple test program */
#include <stdio.h>

int main(void)
{ /* say hello */
printf("Hello\n");
return (0);
}

A translator converts each translation unit to an object module, a form
suitable for use with a given computer architecture (or machine). A linker
combines all the object modules that make up a program. It incorporates
any object modules you use from the C library as well. The most popular
form of translator is a compiler. It produces an executable file. Ideally at least,
an executable file contains only those object modules from the library that
contain functions actually used by the program. That way, the program
suffers no size penalty as the C library grows more extensive. (Another
form of translator is an interpreter. It may include the entire C library as part

of the program that interprets your program.)
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You can construct your own libraries. A typical C compiler hasa librarian,
a program that assembles a library from the object modules you specify.
The linker knows to select from any library only the object modules used
by the program. The C library is not a special case.

You can write part or all of a library in C. The translation unit you write
to make a library object module is not that unusual:

= Alibrary object module should contain no definition of the functionmain
with external linkage. A programmer is unlikely to reuse code that insists
on taking control at program startup.

® The object module should contain only functions that are easy to declare
and use. Provide a header that declares the functions and defines any
associated types and macros.

s Most important, a library object module should be usable in a variety of
contexts. Writing code that is highly reusable is a skill you develop only
with practice and by studying successful libraries.

After you have read this book, you should be comfortable designing,

writing, and constructing specialized libraries in C.

The C library itself is typically written in C. That is often not the case
with other programming languages. Earlier languages had libraries writ-
ten in assembly language. Different computer architectures have different
assembly languages. To move the library to another computer architecture,
you had to rewrite it completely. C lets you write powerful and efficient
code that is also highly portable. You can move portable code simply by
translating it with a different C translator.

Here, for example, is the library function strlen, declared in <string.h>.
The function returns the length of a null-terminated string. Its pointer
argument points to the first element of the string:

/* strlen function */
#include <string.h>

size t (strlen) (const char *s)
{ /* £ind length of s[] */
const char *sc;

for (sc = s8; *sc != '\0’; ++sc)

ntux,m (sc - 8);

}
strlen is a small function, one fairly easy to write. It is also fairly easy to
write incorrectly in many small ways. strlen is widely used. You might
want to provide a special version tuned to a given computer architecture.
But you don’t have to. This version is correct, portable, and reasonably
efficient.

Other contemporary languages cannot be used to write significant

portions of their own libraries. You cannot, for example, write the Pascal
library function writeln in portable Pascal. By contrast, you can write the



