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This revision of the C Language Reference Manual supports the 7.3 release of the MIPSpro compiler. See the
cc (1) man page for changes or additions to command-line options.

This manual contains the following additions and deletions:

= Information about OpenMP C/C++ Application Program Interface (API) multiprocessing directives has
been added.

= Information about the auto-parallelizing option (APO) has been added; this information was taken from
the MIPSpro Auto-Parallelizing Option Programmer’s Guide, which is no longer being revised. Detailed
information can be found in the MIPSpro C and C++ Pragmas manual.

= Details about the multiprocessing C/C++ compiler #pragma directives have been removed. See the
MIPSpro C and C++ Pragmas manual for information about #pragma directives.
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This document has been updated to support the MIPSpro 7.3 release.
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This manual contains a summary of the syntax and semantics of the C
programming language as implemented on Silicon Graphics workstations. It
documents previous releases of the Silicon Graphics C compiler as well as the
American National Standards Institute (ANSI) C compiler.

The Silicon Graphics compiler system supports three modes of compilation: the
old 32-bit mode (-032 or -32 option), the new 32-bit mode (-n32 option), and
the 64-bit mode (-64 option). For information on compilation modes and
general compiler options for the old 32-bit mode, see the 032 (5) man page and
the MIPS Compiling and Performance Tuning Guide. For information on the new
32-bit mode and 64-bit mode, see the cc (1) man page and the MIPSpro
Compiling and Performance Tuning Guide.

The term “traditional C” refers to the dialect of C described in the first edition
of The C Programming Language by Kernighan and Ritchie.

The following documents contain additional information that may be helpful:

< MIPSpro C and C++ Pragmas describes the #pragma directives supported by
the MIPSpro C and C++ compilers.

= MIPS Compiling and Performance Tuning Guide and MIPSpro Compiling and
Performance Tuning Guide describe the compiler system, Dynamic Shared
Objects (DSOs), and programming tools and interfaces. They also explain
ways to improve program performance.

= Topics in IRIX Programming presents information about internationalizing an
application; working with fonts; file and record locking; and interprocess
communication.

The User Publications Catalog describes the availability and content of all Cray
hardware and software documents that are available to customers. Customers
who subscribe to the Cray Inform (CRInform) program can access this
information on the CRInform system.

XV
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Conventions

XVi

To order a document, call +1 651 683 5907. Silicon Graphics employees may
send electronic mail to orderdsk@sgi.com  (UNIX system users).

Customers who subscribe to the CRInform program can order software release
packages electronically by using the Order Cray Software option.

Customers outside of the United States and Canada should contact their local
service organization for ordering and documentation information.

The following conventions are used throughout this document:

Convention

command

manpage(x)

variable

Meaning

This fixed-space font denotes literal items such as
commands, files, routines, path names, signals,
messages, and programming language structures.

Man page section identifiers appear in
parentheses after man page names. The following
list describes the identifiers:

1 User commands

1B User commands ported from BSD

2 System calls
Library routines, macros, and
opdefs

4 Devices (special files)

4P Protocols

5 File formats

Miscellaneous topics
7D DWB-related information
8 Administrator commands
Some internal routines (for example, the

_assign_asgcmd_info () routine) do not have
man pages associated with them.

Italic typeface denotes variable entries and words
or concepts being defined.
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user input This bold, fixed-space font denotes literal items
that the user enters in interactive sessions.
Output is shown in nonbold, fixed-space font.

[] Brackets enclose optional portions of a command
or directive line.

Ellipses indicate that a preceding element can be
repeated.

The default shell in the UNICOS and UNICOS/mk operating systems, referred
to as the standard shell, is a version of the Korn shell that conforms to the
following standards:

= Institute of Electrical and Electronics Engineers (IEEE) Portable Operating
System Interface (POSIX) Standard 1003.2-1992

= X/Open Portability Guide, Issue 4 (XPG4)

The UNICOS and UNICOS/mk operating systems also support the optional use
of the C shell.

If you have comments about the technical accuracy, content, or organization of
this document, please tell us. Be sure to include the title and part number of
the document with your comments.

You can contact us in any of the following ways:
= Send electronic mail to the following address:
techpubs@sgi.com

= Send a facsimile to the attention of “Technical Publications” at fax number
+1 650 932 0801.

= Use the Suggestion Box form on the Technical Publications Library World
Wide Web page:

http://techpubs.sgi.com/library/

= Call the Technical Publications Group, through the Technical Assistance
Center, using one of the following numbers:

For Silicon Graphics IRIX based operating systems: 1 800 800 4SGl

XVii
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For UNICOS or UNICOS/mk based operating systems or CRAY Origin2000
systems: 1 800 950 2729 (toll free from the United States and Canada) or
+1 651 683 5600

= Send mail to the following address:

Technical Publications

Silicon Graphics, Inc.

1600 Amphitheatre Pkwy.

Mountain View, California 94043-1351

We value your comments and will respond to them promptly.
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An Overview of ANSI C [1]

1.1 ANSIC

This chapter briefly discusses the scope of the new standard and lists some
programming practices to avoid and some to use.

The ANSI standard on the C programming language is designed to promote the
portability of C programs among a variety of data-processing systems. To
accomplish this, the standard covers three major areas: the environment in
which the program compiles and executes, the semantics and syntax of the
language, and the content and semantics of a set of library routines and header
files.

1.1.1 Strictly Conforming Programs

1.1.2 Name Spaces

007-0701-130

Strictly conforming programs adhere to the following guidelines:
= They use only those features of the language defined in the standard.

= They do not produce output dependent on any ill-defined behavior.
I1l-defined behavior includes implementation-defined, undefined, and
unspecified behavior which refers to areas that the standard does not specify.

« They do not exceed any minimum limit.

This ANSI C environment is designed to be a conforming hosted
implementation, which will accept any strictly conforming program. Extensions
are allowed only if the behavior of strictly conforming programs is not altered.

Besides knowing which features of the language and library you can rely on

when writing portable programs, you must be able to avoid naming conflicts

with support routines used for the implementation of the library. To avoid such
naming conflicts, ANSI divides the space of available names into a set reserved
for the user and a set reserved for the implementation. Any name is in the user’s
name space if it meets these three requirements (this rule is given for simplicity;
the space of names reserved for the user is actually somewhat larger than this):

= It does not begin with an underscore
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= Itis not a keyword in the language

= It is not reserved for the ANSI library

Strictly conforming programs may not define any names unless they are in the
user’s namespace. New keywords as well as those names reserved for the ANSI
library are discussed in Section 2.6, page 21.

1.1.3 Compiling ANSI Programs

To provide the portable clean environment dictated by ANSI while retaining the
many extensions available to Silicon Graphics users, two modes of compilation
are provided for ANSI programs. Each of these switches to the cc command
invokes the ANSI compiler:

-ansi

-Xansi

1.1.4 Guidelines for Using ANSI C

Enforces a pure ANSI environment, eliminating Silicon Graphics
extensions. The ANSI symbol indicating a pure environment
(__STDC_ ) is defined to be 1 for the preprocessor. Use this mode
when compiling strictly conforming programs, because it
guarantees purity of the ANSI namespace.

Adds Silicon Graphics extensions to the environment. This mode
is the default. The ANSI preprocessor symbol (__STDC_ ) is
defined to be 1. The symbol to include extensions from standard
headers (__EXTENSIONS_ ) is also defined, as is the symbol to
inline certain library routines that are directly supported by the
hardware (__INLINE_INTRINSICS .) Note that when these
library routines are made to be intrinsic, they may no longer be
strictly ANSI conforming (for example, errno  may not be set
correctly).

The following are some key facts to keep in mind when you use ANSI C:

e Useonly -lc and/or -Im to specify the C and/or math libraries. These
switches ensure the incorporation of the ANSI version of these libraries.

= Use the switch -fullwarn to receive additional diagnostic warnings that
are suppressed by default. Silicon Graphics recommends using this option
with the -woff option to remove selected warnings during software
development.
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= Use the switch -wlint ~ (-032 mode only) to get lint -like warnings about
the compiled source. This option provides lint  -like warnings for ANSI and
-cckr  modes and can be used together with the other cc options and
switches.

< Remember that the default compilation mode is shared and the libraries are
shared.

1.1.5 Compiling Traditional C Programs

To compile code using traditional C (that is, non-ANSI), use the switch -cckr
The dialect of C invoked by [-cckr ] is referred to interchangeably as -cckr ,
“the previous version of Silicon Graphics C,” and “traditional C” in the
remainder of this document.

You can find complete information concerning ANSI and non-ANSI compilation
modes in the cc (1) online reference page.

1.2 Helpful Programming Hints

Although the ANSI Standard has added only a few new features to the C
language, it has tightened the semantics of many areas. In some cases,
constructs were removed that were ambiguous, no longer used, or obvious
hacks. The next two sections give two lists of programming practices. The first
section recommends practices that you can use to ease your transition to this
new environment. The second section lists common C coding practices that
cause problems when you use ANSI C.

1.2.1 Recommended Practices
Follow these recommendations as you code:

= Always use the appropriate header file when declaring standard external
functions. Avoid embedding the declaration in your code. This avoids
inconsistent declarations for the same function.

= Always use function prototypes, and write your function prologues in
function prototype form.

= Use the offsetof() macro to derive structure member offsets. The
offsetof() macro is in <stddef.h >

= Always use casts when converting.

007-0701-130 3
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1.2.2 Practices to Avoid

Be strict with your use of qualified objects, such as with volatile and
const . Assign the addresses of these objects only to pointers that are so
qualified.

Return a value from all return points of all non-void functions.

Use only structure designators of the appropriate type as the structure
designator in . and -> expressions (that is, ensure that the right side is a
member of the structure on the left side).

Always specify the types of integer bitfields as signed or unsigned

Avoid the following as you code:

Never mix prototyped and nonprototyped declarations of the same function.

Never call a function before it has been declared. This may lead to an
incompatible implicit declaration for the function. In particular, this is
unlikely to work for prototyped functions that take a variable number of
arguments.

Never rely on the order in which arguments are evaluated. For example,
what is the result of the code fragment foo(a++, a, ... )?

Avoid using expressions with side effects as arguments to a function.

Avoid two side effects to the same data location between two successive
sequence points (for example, x=++x; ).

Avoid declaring functions in a local context, especially if they have
prototypes.

Never access parameters that are not specified in the argument list unless
using the stdarg facilities. Use the stdarg facilities only on a function with
an unbounded argument list (that is, an argument list terminated with ...).

Never cast a pointer type to anything other than another pointer type or an
integral type of the same size (unsigned long ), and vice versa. Use a
union type to access the bit-pattern of a pointer as a nonintegral and
nonpointer type (that is, as an array of chars ).

Do not hack preprocessor tokens (for example, FOO/**/BAR ).

Never modify a string literal.
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= Do not rely on search rules to locate include files that you specify with
guotation marks.

007-0701-130 5






C Language Changes [2]

This chapter describes changes to the C language, which include the following:

= Section 2.1, page 7, discusses two changes in the way the preprocessor
handles string literals and tokens.

= Section 2.2, page 10, covers the four characteristics ANSI C uses to
distinguish identifiers.

= Section 2.3, page 13, describes ANSI C changes to type promotions and type
compatibility.

= Section 2.4, page 18, explains how ANSI C handles function prototyping.

= Section 2.5, page 19, discusses the changes in function, linker-defined, and
data area names.

= Section 2.6, page 21, lists standard header files.

2.1 Preprocessor Changes

007-0701-130

When compiling in an ANSI C mode (which is the default unless you specify
[-cckr 1), ANSI-standard C preprocessing is used. The preprocessor is built into
the compiler and is functionally unchanged from the version appearing on
IRIX™ Release 3.10.

The 3.10 version of the compiler had no built-in preprocessor and used two
standalone preprocessors, for -cckr  (cpp (1)) and ANSI C (acpp (5))
preprocessing, respectively. If you compile using the -032 option, you can
activate acpp or cpp instead of the built-in preprocessor by using the -oldcpp
option, and acpp in -cckr mode by using the -acpp option. Silicon Graphics
recommends that you always use the built-in preprocessor, rather than cpp or
acpp , because these standalone preprocessors may not be supported in future
releases of the compilers.

acpp is a public domain preprocessor and its source is included in
lusr/src/gnu/acpp

Traditionally, the C preprocessor performed two functions that are now illegal
under ANSI C. These functions are the substitution of macro arguments within
string literals and the concatenation of tokens after removing a null comment
sequence.
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2.1.1 Replacement of Macro Arguments in Strings

Suppose you define two macros, IN and PLANT, as shown in this example:

#define IN(x) X’
#define PLANT(y) "placing y in a string"

Later, you invoke them as follows:

IN(hi)
PLANT(foo)

Compiling with -cckr makes these substitutions:

lhil
"placing foo in a string"

However, because ANSI C considers a string literal to be an atomic unit, the
expected substitution does not occur. So, ANSI C adopted an explicit
preprocessor sequence to accomplish the substitution.

In ANSI C, adjacent string literals are concatenated. Therefore, this is the result:
"abc" "def" becomes "abcdef"

This concatenation led to a mechanism for quoting a macro argument. When a
macro definition contains one of its formal arguments preceded by a single #,
the substituted argument value is quoted in the output. The simplest example
of this is as follows:

Macro:

Invoked as: Yields:

#define STRING_LITERAL

(@) # a STRING_LITERAL(foo) “f00”

In conjunction with the rule of concatenation of adjacent string literals, the
following macros can be defined:

Macro:

Invoked as: Yields:

#define ARE(a,c) # a "are" # ¢ ARE(trucks,big) "trucks"" are ""big" or

“trucks are big”
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Blanks prepended and appended to the argument value are removed. If the
value has more than one word, each pair of words in the result is separated by
a single blank. Thus, the AREmacro could be invoked as follows:

Macro: Invoked as: Yields:
#define ARE(a,c) # a "are" # ¢ ARE(fat cows, big) "fat cows are big"
or

ARE(fat cows, big)

2.1.2 Token Concatenation
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Avoid enclosing your macro arguments in quotes, because these quotes are
placed in the output string. For example:

ARE (“fat cows”, “big™) becomes “\"fat cows\" are
\)!big\”H

No obvious facility exists to enclose macro arguments with single quotes.

When compiling [-cckr ], the value of macro arguments can be concatenated
by entering

#define glue(a,b) a/**/b
glue(FOO,BAR)

The result yields FOOBAR

This concatenation does not occur under ANSI C, because null comments are
replaced by a blank. However, similar behavior can be obtained by using the ##
operator in -ansi and -xansi mode. ## instructs the precompiled to
concatenate the value of a macro argument with the adjacent token, as
illustrated by the following example:

This code: Yields:

#define glue_left(a) GLUED ## a

#define glue_right(a) a ## GLUED

#define glue(a,b) a ## b

glue_left(LEFT) GLUEDLEFT
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This code: Yields:
glue_right(RIGHT) RIGHTGLUED
glue(LEFT,RIGHT) LEFTRIGHT

Furthermore, the resulting token is a candidate for further replacement. Note
what happens in this example:

This code: Yields:
#define HELLO “hello”

#define glue(a,b) a ## b

glue(HEL,LO) “hello”

2.2 Changes in Disambiguating ldentifiers

2.2.1 Scoping Differences

10

Under ANSI C, an identifier has four disambiguating characteristics: its scope,
linkage, name space, and storage duration. Each of these characteristics was
used in traditional C, either implicitly or explicitly. Except in the case of storage
duration, which is either static or automatic, the definitions of these
characteristics chosen by the standard differ in certain ways from those you
may be accustomed to, as detailed in Section 2.2.1, page 10, Section 2.2.2, page
12, and Section 2.2.3, page 12. For a discussion of the same material with a
different focus, see Section 4.1, page 31.

ANSI C recognizes four scopes of identifiers: the familiar file and block scopes
and the new function and function prototype scopes.

= Function scope includes only labels. As in traditional C, labels are valid
until the end of the current function.

= Block scope rules differ from traditional C in one significant instance: the
outermost block of a function and the block that contains the function
arguments are the same under ANSI C.

For example, when compiling the following code, ANSI C complains of a
redeclaration of x, whereas traditional C quietly hides the argument x with
the local variable x, as if they were in distinct scopes:
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int f(x);
int x;

= Function prototype scope is a new scope in ANSI C. If an identifier appears
within the list of parameter declarations in a function prototype that is not
part of a function definition, it has function prototype scope, which
terminates at the end of the prototype. This allows any dummy parameter
names appearing in a function prototype to disappear at the end of the
prototype.

Consider the following example:

char * getenv (const char * name);
int name;

The int variable name does not conflict with the parameter name because
the parameter went out of scope at the end of the prototype. However, the
prototype is still in scope.

= File scope applies to identifiers appearing outside of any block, function, or
function prototype.

One last discrepancy in scoping rules between ANSI and traditional C concerns
the scope of the function foo() in the following example:

float f;

funcO() {
extern float foo() ;
f = foo() ;

}

funcl() {
f = foo() ;

}

In traditional C, the function foo() would be of type float when it is
invoked in the function funcl() , because the declaration for foo() had file
scope, even though it occurred within a function. ANSI C dictates that the
declaration for foo() has block scope. Thus, there is no declaration for foo()
in scope in funcl() , and it is implicitly typed int . This difference in typing
between the explicitly and implicitly declared versions of foo() results in a
redeclaration error at compile time, because they both are linked to the same

11
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external definition for foo() and the difference in typing could otherwise
produce unexpected behavior.

2.2.2 Name Space Changes

ANSI C recognizes four distinct name spaces: one for tags, one for labels, one
for members of a particular struct or union, and one for everything else. This
division creates two discrepancies with traditional C:

= In ANSI C, each struct or union has its own name space for its members.
This is a pointed departure from traditional C, in which these members were
nothing more than offsets, allowing you to use a member with a structure to
which it does not belong. This usage is illegal in ANSI C.

= Enumeration constants were special identifiers in versions of Silicon
Graphics C prior to IRIX Release 3.3. In ANSI C, these constants are simply
integer constants that can be used wherever they are appropriate. Similarly,
in ANSI C, other integer variables can be assigned to a variable of an
enumeration type with no error.

2.2.3 Changes in the Linkage of Identifiers

An identifier’s linkage determines which of the references to that identifier refer
to the same object. This terminology formalizes the familiar concept of variables
declared extern and variables declared static  and is a necessary
augmentation to the concept of scope.

extern int mytime;
static int yourtime;

In the previous example, both mytime and yourtime have file scope.
However, mytime has external linkage, while yourtime has internal linkage.
An object can also have no linkage, as is the case of automatic variables.

The preceding example illustrates another implicit difference between the
declarations of mytime and yourtime . The declaration of yourtime allocates
storage for the object, whereas the declaration of mytime merely references it.

If mytime is initialized as follows, storage is allocated:
int mytime = O;

In ANSI C terminology, a declaration that allocates storage is referred to as a
definition. This is different from traditional C.
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In traditional C, neither of the following declarations was a definition:

extern int bert;
int bert;

In effect, the second declaration included an implicit extern  specification. This
is not true in ANSI C.

Note: Objects with external linkage that are not specified as extern at the
end of the compilation unit are considered definitions, and, in effect,
initialized to zero. (If multiple declarations of the object are in the
compilation unit, only one needs the extern specification.)

The effect of this change is to produce “multiple definition” messages from the
linker when two modules contain definitions of the same identifier, even
though neither is explicitly initialized. This is often referred to as the strict
ref/def model. A more relaxed model can be achieved by using the -common
compiler flag.

The ANSI C linker issues a warning when it finds redundant definitions,
indicating the modules that produced the conflict. However, the linker cannot
determine whether the definition of the object is explicit. If a definition is given
with an explicit initialization, and that definition is not the linker’s choice, the
result may be incorrectly initialized objects. This is illustrated in the following
example:

modulel.c:

int ernie;
module2.c:

int ernie = 5;

ANSI C implicitly initializes ernie in modulel.c to zero. To the linker, ernie
is initialized in two different modules. The linker warns you of this situation,
and chooses the first such module it encounters as the true definition of ernie
This module may or may not contain the explicitly initialized copy.

2.3 Types and Type Compatibility
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Historically, C has allowed free mixing of arithmetic types in expressions and as
arguments to functions. (Arithmetic types include integral and floating point
types. Pointer types are not included.) C’s type promotion rules reduced the
number of actual types used in arithmetic expressions and as arguments to the
following three: int , unsigned , and double . This scheme allowed free

13
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mixing of types, but in some cases forced unnecessary conversions and
complexity in the generated code.

One ubiquitous example of unnecessary conversions is when float variables
were used as arguments to a function. C’s type promotion rules often caused
two unwanted, expensive conversions across a function boundary.

ANSI C has altered these rules somewhat to avoid the unnecessary overhead in
many C implementations. This alteration, however, may produce differences in
arithmetic and pointer expressions and in argument passing. For a complete

discussion of operator conversions and type promotions, see Chapter 5, page 43.

2.3.1 Type Promotion in Arithmetic Expressions

14

Two differences are noteworthy between ANSI and traditional C. First, ANSI C
relaxes the restriction that all floating point calculations must be performed in
double precision. In the following example, pre-ANSI C compilers are required
to convert each operand to double, perform the operation in double precision,
and truncate the result to float:

extern float f, fO, f1;
addf() {

f=1f0 + f1;
}

These steps are not required in ANSI C. In ANSI C, the operation can be done
entirely in single-precision. (In traditional C, these operations were performed
in single-precision if the [-float ] compiler option was selected.)

The second difference in arithmetic expression evaluation involves integral
promotions. ANSI C dictates that any integral promotions be
“value-preserving.” Traditional C used “unsignedness-preserving” promotions.
Consider the following example:

unsigned short us = 1, them = 2;
int i;
test() {

i = us - them;

}

ANSI C’s value-preserving rules cause each of us and them to be promoted to
int , which is the expression type. The unsignedness-preserving rules, in
traditional C, cause us and them to be promoted to unsigned. The latter case
yields a large unsigned number, whereas ANSI C yields -1. The discrepancy in
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this case is inconsequential, because the same bit pattern is stored in the integer
i in both cases, and it is later interpreted as -1.

However, if the case is altered slightly, as in the following example, the result
assigned to f is quite different under the two schemes:

unsigned short us = 1, them = 2;
float f;
test() {

f = us - them;

}

If you use the -wlint  option, the compiler will warn about the implicit
conversions from int or unsigned to float

For more information on arithmetic conversions, see Section 5.6, page 45.

2.3.2 Type Promotion and Floating Point Constants
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The differences in behavior of ANSI C floating point constants and traditional C
floating point constants can cause numerical and performance differences in
code ported from the traditional C to the ANSI C compiler.

For example, consider the result type of the following computation:

#define Pl 3.1415926
float a, b;

b =a* Pl

The result type of b depends on which compilation options you use. Table 1,
page 15, lists the effects of various options.

Table 1. Effect of Compilation Options on Floating Point Conversions

Compilation

Option Pl Constant Type Promotion Behavior
-cckr double (float)((double)a * PI)
-cckr -float float a*Pl

-xansi double (float)((double)a * PI)
-ansi double (float)((double)a * PI)

15
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Each conversion incurs computational overhead.

The -float  flag has no effect if you also specify -ansi or -xansi . To prevent
the promotion of floating constants to double (and promoting the computation
to a double precision multiply) you must specify the constant as a single
precision floating point constant. In the previous example, you would use the
following statement:

#define Pl 3.1415926f /* single precision float */

Traditional C (compiled with the -cckr option) does not recognize the float
qualifier, f , however. Instead, write the constant definition as follows:

#ifdef _ STDC__
#define Pl 3.1415926f
#else

#define Pl 3.1415926
#endif

If you compile with the -ansi , -ansiposix or -xansi options, _ STDC___is
automatically defined, as though you used -D__STDC__ = 1 on your
compilation line. Therefore, with the last form of constant definition noted
above, the calculation in the example is promoted as described in Table 2, page
16.

Table 2. Using __STDC___ to Affect Floating Point Conversions

Compilation Option Pl Constant Type Promotion Behavior

-cckr double (float)((double)a * PI)
-cckr -float float a* Pl

-xansi float a* Pl

-ansi float a* Pl

2.3.3 Compatible Types

16

To determine whether or not an implicit conversion is permissible, ANSI C
introduced the concept of compatible types. After promotion, using the
appropriate set of promotion rules, two non-pointer types are compatible if they
have the same size, signedness, and integer or float characteristic, or, in the case
of aggregates, are of the same structure or union type. Except as discussed in
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the previous section, no surprises should result from these changes. You should
not encounter unexpected problems unless you are using pointers.

Pointers are compatible if they point to compatible types. No default promotion
rules apply to pointers. Under traditional C, the following code fragment
compiled silently:

int *iptr;
unsigned int *uiptr;
foo() {

iptr = uiptr;
}

Under ANSI C, the pointers iptr  and uiptr  do not point to compatible types
(because they differ in unsignedness), which means that the assignment is
illegal. Insert the appropriate cast to alleviate the problem. When the
underlying pointer type is irrelevant or variable, use the wildcard type void *

2.3.4 Argument Type Promotions
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ANSI C rules for the promotion of arithmetic types when passing arguments to
a function depend on whether or not a prototype is in scope for the function at
the point of the call. If a prototype is not in scope, the arguments are converted
using the default argument promotion rules: short and char types (whether
signed or unsigned ) are passed as ints , other integral quantities are not
changed, and floating point quantities are passed as doubles. These rules are
also used for arguments in the variable-argument portion of a function whose
prototype ends in ellipses (...).

If a prototype is in scope, an attempt is made to convert each argument to the
type indicated in the prototype prior to the call. The types of conversions that
succeed are similar to those that succeed in expressions. Thus, an int is
promoted to a float if the prototype so indicates, but a pointer to unsigned

is not converted to a pointer to int . ANSI C also allows the implementation
greater freedom when passing integral arguments if a prototype is in scope. If it
makes sense for an implementation to pass short arguments as 16-bit quantities,
it can do so.

Use of prototypes when calling functions allows greater ease in coding.
However, due to the differences in argument promotion rules, serious
discrepancies can occur if a function is called both with and without a
prototype in scope. Make sure that you use prototypes consistently and that
any prototype is declared to be in scope for all uses of the function identifier.
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2.3.5 Mixed Use of Functions

To reduce the chances of problems occurring when calling a function with and
without a prototype in scope, limit the types of arithmetic arguments in
function declarations. In particular, avoid using short or char types for
arguments; their use rarely improves performance and may raise portability
issues if you move your code to a machine with a smaller word size. This is
because function calls made with and without a prototype in scope may
promote the arguments differently. In addition, be circumspect when typing a
function argument float, because you can encounter difficulties if the function is
called without a prototype in scope. With these issues in mind, you can quickly
solve the few problems that may arise.

2.4 Function Prototypes

18

Function prototypes are not new to Silicon Graphics C. In traditional C,
however, the implementation of prototypes was incomplete. In one case, a
significant difference still exists between the ANSI C and the traditional C
implementations of prototypes.

You can prototype functions in two ways. The most common method is simply
to create a copy of the function declaration with the arguments typed, with or
without identifiers for each, such as either of the following:

int func(int, float, unsigned [2]);
int func(int i, float f, unsigned u[2]);

You can also prototype a function by writing the function definition in
prototype form:

int func(int i, float f, unsigned u[2])

{

< code for func >

}

In each case, a prototype is created for func() that remains in scope for the
rest of the compilation unit.

One area of confusion about function prototypes is that you must write
functions that have prototypes in prototype form. Unless you do this, the
default argument promotion rules apply.

ANSI C elicits an error diagnostic for two incompatible types for the same
parameter in two declarations of the same function. Traditional C elicits an
error diagnostic when the incompatibility may lead to a difference between the
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bit-pattern of the value passed in by the caller and the bit-pattern seen in the
parameter by the callee.

In the following example, the function func() is declared twice with
incompatible parameter profiles:

int func (float);
int func (f)
float f;

{..}

The parameter f in func() is assumed to be type double, because the default
argument promotions apply