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2
UNIX Programming

This chapter will give a brief overview of the UNIX programming environment.
Although examples from this chapter are used throughout the rest of the book,
readers familiar with this topic can skip to the next chapter without loss of con-
tinuity. The material in this chapter is intended to make the examples in the
remainder of the book easier to understand. A more thorough treatment of the sub-
ject can be found in many of the the books listed at the end of the chapter.

2.1 OVERVIEW

Figure 2.1 shows the architecture of the UNIX system. At the center is the kernel,
the operating system core. It controls the computer’s resources. Drivers are the parts
of the operating system that control peripheral devices, such as terminals, printers,
and disk drives. Although, strictly speaking, drivers are not part of the kernel proper,
they are closely linked to the kernel and are considered part of the operating system.
Drivers use the facilities provided by the kernel. In turn, the kernel relies on some
drivers to provide vital services, such as access to devices used during system start-
up. The terms ‘‘kernel’’ and ‘‘operating system’’ are often used interchangeably in
the literature.

The operating system provides services to user applications through the system
call interface. Each system call implements a basic service, for example input or
output. Descriptions of each system call can be found in Section 2 of the
Programmer’s Reference Manual.

More elaborate functions are available in library routines, found in Section 3.
These provide either enhanced versions of system calls, or facilities not found in sys-
tem calls. An example of the former is the standard input/output (I/O) routines,
which provide, among other things, buffering of data during input and output. An
example of the latter is mathematical functions like sqrt (3M) and sin (3M).

There are over 120 system calls in System V Release 4 (SVR4). There are even
more library routines. We will not cover all the interfaces here. Instead, we shall
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SEC. 5.2 NETWORK SELECTION 219

database. The first field is a network identifier that must uniquely identify the net-
work and protocol on the system. The second field, called the network ‘semantics,””
defines the type of service provided. Legal values currently include tpi_clts for
connectionless transport service, tpi_cots for connection-oriented transport ser-
vice, tpi_cots_ord for connection-oriented transport service with orderly
release, and tpi_raw for pseudo-transport interfaces to other protocols, such as
transport interfaces to internetworking protocols. In SVR4, the tpi_raw interface
is used to access ICMP and IP.

The third field contains flags, or if no flags are specified, a dash (). The only
flag defined so far is v, indicating the network entry is visible to the NETPATH
library routines (described shortly). An administrator can temporarily stop applica-
tions from finding a network by replacing this flag with a dash.

The fourth field contains a name for the protocol family. The Internet protocols
are grouped under the name inet, for example. A dash can be used if no family
name exists. Examples of different protocol families can be found in
<sys/netconfig.h>. The fifth field specifies the name of the protocol sup-
ported by the network device. Again, a dash can be used to indicate that no protocol
name exists.

The sixth field contains the pathname of the device to use when accessing the
network and protocol. For a transport protocol, this is the name the application
would pass to t_open (3N). The seventh field is a comma-separated list of
dynamic shared libraries that contain the network protocol’s name-to-address transla-
tion routines. A dash can be used in this field to indicate that no library routines
exist.

By requiring that the library routines be implemented as dynamic shared
libraries, the routines can be shared by multiple programs and will not be linked with
a program until execution time. The deferred linking is made possible through the
use of position-independent code (PIC) in the library routines. See cc (1) and
1d (1) for the flags needed to generate PIC and dynamic shared libraries.

Two sets of library routines can be used to access the information in
/etc/netconfig. The network-configuration library routines access the infor-
mation line by line, and the NETPATH library routines access the information based
on a shell variable. The network-configuration library routines and NETPATH
library routines return information from the netconfig file through the
netconfig structure:

struct netconfig {

char *nc_netid; /* network identifier */
ulong_t nc_semantics; /* service type */

ulong_t nc_flag; /* flags */

char *nc_protofmly; /* protocol family */

char *nc_proto; /* protocol */

char *nc_device; /* device pathname */
ulong_t nc_nlookups; /* number of libraries */
char **nc_lookups; /* list of library names */

}:

Each member of the netconfig structure corresponds to a field in
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