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SPARC Processor and the System V ABI

The System V Application Binary Interface, or ABI, defines a system interface for compiled application pro-
grams. Its purpose is to establish a standard binary interface for application programs on systems that
implement the interfaces defined in the System V Interface Definition, Issue 3.

This document is a supplement to the generic System V ABI, and it contains information specific to Sys-
tem V implementations built on the SPARCO processor architecture. Together, these two specifications,
the generic System V ABI and the SPARC System V ABI Supplement, constitute a complete System V Appli-
cation Binary Interface specification for systems that implement the SPARC processor architecture.
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How to Use the SPARC ABI Supplement

This document is a supplement to the generic System V ABI and contains information referenced in the
generic specification that may differ when System V is implemented on different processors. Therefore,
the generic ABI is the prime reference document, and this supplement is provided to fill gaps in that
specification.

As with the System V ABI, this specification references other publicly-available reference documents,
especially the The SPARCO Architecture Manual, Version 8 (Copyright (c) 1992, SPARC International, Inc.,
ISBN 0-13-825001-4). All the information referenced by this supplement should be considered part of this
specification, and just as binding as the requirements and data explicitly included here.

Evolution of the ABI Specification

The System V Application Binary Interface will evolve over time to address new technology and market
requirements, and will be reissued at intervals of approximately three years. Each new edition of the
specification is likely to contain extensions and additions that will increase the potential capabilities of
applications that are written to conform to the ABI.

As with the System V Interface Definition, the ABI will implement Level 1 and Level 2 support for its con-
stituent parts. Level 1 support indicates that a portion of the specification will continue to be supported
indefinitely, while Level 2 support means that a portion of the specification may be withdrawn or altered
after the next edition of the ABI is made available. That is, a portion of the specification moved to

Level 2 supportin an edition of the ABI specification will remain in effect at least until the following edi-
tion of the specification is published.

These Level 1and Level 2 classifications and qualifications apply to this Supplement, as well as to the
generic specification. All components of the ABI and of this supplement have Level 1 support unless
they are explicitly labelled as Level 2.
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2 SOFTWARE INSTALLATION

Software Distribution Formats
Physical Distribution Media
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Software Distribution Formats

Physical Distribution Media

Approved media for physical distribution of ABI-conforming software are listed below. Inclusion of a
particular medium on this list does not require an ABI-conforming system to accept that medium. For
example, a conforming system may install all software through its network connection and accept none of
the listed media.

m 3.5" floppy disk: double-sided, 80 cylinders/side, 18 sectors/cylinder, 512 bytes/sector.

m 150 MB quarter-inch cartridge tape in QIC-150 format.
The QIC-150 cartridge tape data format is described in Serial Recorded Magnetic Tape Cartridge for Informa-
tion Interchange, Eighteen Track 0.250 in. (6.30 mm) 10,000 bpi (394 bpmm) Streaming Mode Group Code Record-

ing, Revision 1, May 12, 1987. This document is available from the Quarter-Inch Committee (QIC)
through Freeman Associates, 311 East Carillo St., Santa Barbara, CA 93101.
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Machine Interface

Processor Architecture

The SPARC Architecture Manual (Version 8) defines the processor architecture. Programs intended to exe-
cute directly on the processor use the instruction set, instruction encodings, and instruction semantics of
the architecture. Three points deserve explicit mention.

m A program may assume all documented instructions exist.
m A program may assume all documented instructions work.
m A program may use only the instructions defined by the architecture.

In other words, from a program’s perspective, the execution environment provides a complete and working
implementation of the SPARC architecture.

This does not imply that the underlying implementation provides all instructions in hardware, only that
the instructions perform the specified operations and produce the specified results. The ABI neither
places performance constraints on systems nor specifies what instructions must be implemented in
hardware.

Some processors might support the SPARC architecture as a subset, providing additional instructions or
capabilities. Programs that use those capabilities explicitly do not conform to the SPARC ABI. Executing
those programs on machines without the additional capabilities gives undefined behavior.

Data Representation

Within this specification, the term halfword refers to a 16-bit object, the term word refers to a 32-bit object,
and the term doubleword refers to a 64-bit object.

Fundamental Types

Figure 3-1 shows the correspondence between ANSI C’s scalar types and the processor’s.
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Machine Interface

Figure 3-1: Scalar Types

Alignment
Type C sizeof  (bytes) SPARC

Ochar O O O .
Osi gned char 0 1 o 1 signed byte
B— H H B—
qunsigned char 5 1 n 1 runsigned byte
Oshort g a O .
Osi gned short o 2 o 2 nsigned halfword
qunsigned short 7 2 [ 2  punsigned halfword

Integral Oi nt 0 0 O
Usi gned i nt 4 4 O

| ong E 4 E 4 gsigned word
rsigned | ong 0 0 0
genum 0 O g
Ounsi i 0 0 O
unsi gned i nt 0 4 n 4 gunsigned word
qunsi gned | ong O O 0
. Jany-type * 0 O 0 ;

Pointer Dany-type (*) () 0 4 0 4 DunS|gned word
Hfl oat H 4 H 4 Hsingle—precision

Floating-point [doubl e 0 8 0o 8 gdouble-precision
EI ong doubl e E 16 E 8 Equad—precision

A null pointer (for all types) has the value zero.

Double- and quad-precision values occupy 1 and 2 doublewords, respectively. Their natural alignment is
a doubleword boundary, meaning their addresses are multiples of 8. Compilers should allocate indepen-
dent data objects with the proper alignment; examples include global arrays of double-precision vari-
ables, FORTRAN COMMON blocks, and unconstrained stack objects. However, some language facilities
(such as FORTRAN EQU VALENCE statements) and the function calling sequence may create objects with
only word alignment. Consequently, arbitrary double- and quad-precision addresses, such as pointers or
reference parameters, might or might not be properly aligned. When a compiler knows an address is
aligned properly, it can use load and store doubleword instructions; otherwise, it must load and store the
object one word at a time.

Aggregates and Unions

Aggregates (structures and arrays) and unions assume the alignment of their most strictly aligned com-
ponent. The size of any object, including aggregates and unions, always is a multiple of the object’s align-
ment. An array uses the same alignment as its elements. Structure and union objects can require pad-
ding to meet size and alignment constraints. The contents of any padding is undefined.

m An entire structure or union object is aligned on the same boundary as its most strictly aligned
member.

m Each member is assigned to the lowest available offset with the appropriate alignment. This may
require internal padding, depending on the previous member.
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Machine Interface

m A structure’s size is increased, if necessary, to make it a multiple of the alignment. This may
require tail padding, depending on the last member.

In the following examples, members’ byte offsets appear in the upper left corners.

Figure 3-2: Structure Smaller Than a Word

struct { Byte aligned, si zeof is 1

. 0
char C; c

b

Figure 3-3: No Padding

struct { Word aligned, si zeof is 8
char C; 0 1 2
' c d s
char d;
short s; N n
long n;
H

Figure 3-4: Internal Padding

struct { Halfword aligned, si zeof is4
char c; 0 1
' c ad
short s; P
b 2 s
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Figure 3-5: Internal and Tail Padding

struct { Doubleword aligned, si zeof is 24
docbl o e ] pad
short s; N pad

: 8 d

¢ d
° S . pad
? pad

Figure 3-6: uni on Allocation

uni on { Word aligned, si zeof is 4
char c; 0 E
' c ad
short s; P
int i ’ s ? pad
b y ;
J

Bit-Fields

Cstruct and uni on definitions may have bit-fields, defining integral objects with a specified number of
bits.

Figure 3-7: Bit-Field Ranges

Bit-field Type Width w Range
si gned char 0 O-2""tto2¥ 1-1
char U1to8  Hoto2%-1
unsi gned char E EO to2% -1
si gned short 0 0-2""1lto2w-1-1
short O1to16 0O0to2% -1
unsi gned short U Hoto 2" -1
si gned int 0 0g-2"tto2" -1
i nt O 00to2% -1
enum 032 gogoow-g
unsi gned i nt H Hoto2" -1
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Figure 3-7: Bit-Field Ranges (continued)

si gned | ong a O-2""tto2¥-1-1
| ong U1t032 Uoto2" -1
unsi gned | ong H HO to2" -1

“Plain”’ bit-fields always have non-negative values. Although they may have type char , short ,int, or
| ong (which can have negative values), these bit-fields are extracted into a word with zero fill. Bit-fields
obey the same size and alignment rules as other structure and union members, with the following addi-
tions.

m Bit-fields are allocated from left to right (most to least significant).

m A bit-field must entirely reside in a storage unit appropriate for its declared type. Thus a bit-field
never crosses its unit boundary.

m Bit-fields may share a storage unit with other st r uct / uni on members, including members that are
not bit-fields. Of course, st ruct members occupy different parts of the storage unit.

m Unnamed bit-fields’ types do not affect the alignment of a structure or union, although individual
bit-fields’ member offsets obey the alignment constraints.

The following examples show st ruct and uni on members’ byte offsets in the upper left corners; bit
numbers appear in the lower corners.

Figure 3-8: Bit Numbering

0x01020304 ‘ol 02 03 04

31 23 15 7 0

Figure 3-9: Left-to-Right Allocation

struct { Word aligned, si zeof is4
i nt j:5; o . K m ad
int k: 6; 31 J 2 20 13 P 0
int m?7,

b
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Figure 3-10: Boundary Alignment

struct { Word aligned, si zeof is 12
short s:9; 0 - 3
' S ad c
i nt it9; 31 2 . 13 P 7 0
char  c; Yo pad u pad
short t: 9, 31 22 15 6 0
8 9
short u:9; d pad
char d;
h
Figure 3-11: Storage Unit Sharing
struct { Halfword aligned, si zeof is 2
char c; 0 1
' c s
short s:8; 7 0
I
Figure 3-12: uni on Allocation
uni on { Halfword aligned, si zeof is 2
char c; 0 1
' c ad
short s:8; P
h s pad
15 7 0
Figure 3-13: Unnamed Bit-Fields
struct { Byte aligned, si zeof is9
f:har C; ° ¢ 1 0
i nt 2 0;
char  d; Yo ’ pad ° 9 pad
short :9; - 15 6 0
char e; e
char . 0;
b

3-6
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As the examples show, i nt bit-fields (including si gned and unsi gned) pack more densely than smaller
base types. One can use char and short bit-fields to force particular alignments, buti nt generally
works better.
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This section discusses the standard function calling sequence, including stack frame layout, register
usage, parameter passing, and so on. The system libraries described in Chapter 6 require this calling
sequence.

C programs follow the conventions given here. For specific information on the implementation of C, see
NoTE | “Coding Examples” in this chapter.

Registers and the Stack Frame

SPARC provides 32 floating-point registers and 8 integer registers that are global to a running program,
as the save and r est or e instructions do not affect them. All remaining integer registers are windowed:
24 are visible at any time, and sets of 24 overlap by 8 registers each. The save and r est or e instructions
manipulate the windows as part of the normal function prologue and epilogue, making the caller’s 8 out
registers coincide with the callee’s 8 in registers. Each window set also has 8 unshared local registers.
Generally, each new frame on the dynamic call stack uses a new register window.

Brief register descriptions appear in Figures 3-14 and 3-15; more complete information appears later.
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Figure 3-14: A Function’s Window Registers

Type Name Usage
O %7 %31 O return address - 8 1
E% p, %6 %30 E frame pointer t
O %5 %29 O incoming param 5
O %4 %28 U incoming param 4 t
in E %3 %27 E incoming param 3 t
O %2 %26 O incoming param 2 t
g %1 %25 ﬁ incoming param 1 1
O 0 incoming param 0, t
O %0 %24 O outgoing return value
g N7 %23 g local 7 t
0 %6 %22 [ local 6 T
O %5 %21 U local 5 t
o O %4 %20 local 4 1
O %3 %19 O local 3 1
o %2 %18 T local 2 t
0 %1l %17 O local 1t
O %0 %16 U local 0 t
E %7 %15 Eaddress of cal | instruction, 1
O O temporary value
Hosp, %6 %14 U stack pointer T
E %5 %13 H outgoing param 5
out E %4 W12 E outgoing param 4
O %3 %11 O outgoing param 3
0 %2 %10 O outgoing param 2
E %l %9 g outgoing param 1 t
0 0 outgoing param 0, ¥
A %0 %8 [ incoming return value
Figure 3-15: A Function’s Global Registers
Type Name Usage
U%7 %7 O global 7 (reserved for system)
5%@16 % 6 H global 6 (reserved for system)
0%5 %5 [ global5 (reserved for system)
Bo/g4 % 4 Eglobal 4 (reserved for application)
%3 %3 global 3 (reserved for application)
0%2 %2 [Uglobal 2 (reserved for application)
Hogl %1 global 1%

LOW-LEVEL SYSTEM INFORMATION
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Figure 3-15: A Function’s Global Registers (continued)

global 0%0 %0 [ 0
E % 31 E floating-point value f
. .0 O c
floating-point
ap § U floating-point value,
E %0 E floating-point return value
special A %y A Y register 1

NOTE

Registers marked t above are assumed to be preserved across a function call. Registers marked 1
above are assumed to be destroyed (volatile) across a function call.

In addition to a register window, each function has a frame on the run-time stack. This stack grows
downward from high addresses, moving in parallel with the current register window. Figure 3-16 shows
the stack frame organization. Several key points about the stack frame deserve mention.

Although the architecture requires only word alignment, software convention and the operating
system require every stack frame to be doubleword aligned.

Every stack frame must have a 16-word save area for the in and local registers, in case of window
overflow or underflow. This save area always must exist at %6p+0.

Software convention requires space for the st r uct Zuni on return value pointer, even if the word is
unused.

Although the first 6 words of arguments reside in registers, the standard stack frame reserves space
for them. *“*Coding Examples’ below explains how these words may be used to implement variable
argument lists. Arguments beyond the sixth reside on the stack.

Other areas depend on the compiler and the code being compiled. The standard calling sequence
does not define a maximum stack frame size, nor does it restrict how a language system uses the
“unspecified” areas of the standard stack frame.

Figure 3-16: Standard Stack Frame

3-10

Base  Offset Contents Frame
O unspecified OHigh addresses
D DRI D
O ; ; O
O variable size 0
O (if present) O

%p +92 O incoming arguments 6, . . . O .
Y - - - Previous
o SiX words into which function may

% p +68  write incoming arguments0to5

% p +64 0O struct Zuni on return pointer d

jm|
O
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Figure 3-16: Standard Stack Frame (continued)

%p 0 g  16-word window save area O
% p -1 0 unspecified U
0 0
0 Lo 0
0 variable size 0
d (if needed) d
%p +92 E outgoing arguments 6, . . . gCurrent
E six words into which callee may
%sp +68 [ write outgoing arguments0to5 [
%P +64 B st ruct Zuni on return pointer E
%p 0 E 16-word window save area HLOW addresses

Across function boundaries, the standard function prologue shifts the register window, making the cal-
ling function’s out registers the called function’s in registers. It also allocates stack space, including the
required areas of Figure 16 and any private space it needs. The lowest 16 words in the stack must—at all
times—be reserved as the register save area. The example below illustrates this and allocates 80 bytes for

the stack frame.

Figure 3-17: Function Prologue

second:

save

%sp, -80, %sp

For demonstration, assume a function named fi r st calls second. The register windows for the two

functions appear below.

LOW-LEVEL SYSTEM INFORMATION
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Figure 3-18: Register Windows

first() first shared
{
T in lobal
second() ; g
} o local second floating-point
out in
local
out

As explained later, the function epilogue executes ar est or e instruction to unwind the stack and restore
the register windows to their original condition.

Strictly speaking, a function does not need the save and r est or e instructions if it preserves the regis-
NOTE | ters as described below. Although some functions can be optimized to eliminate the save and
r est or e, the general case uses the standard prologue and epilogue.

Some registers have assigned roles.

%sp or %06 The stack pointer holds the limit of the current stack frame, which is the address of the
stack’s bottommost, valid word. Stack contents below the stack pointer are
undefined. At all times the stack pointer must point to a doubleword aligned, 16-
word window save area.

%Wpor%o The frame pointer holds the address of the previous stack frame, which coincides with
the word immediately above the current frame. Consequently, a function has regis-
ters pointing to both ends of its frame. Incoming arguments reside in the previous
frame, referenced as positive offsets from % p.

% 0 and %0 Integral and pointer return values appear in % 0. A function that returns a structure,
g p pp ) ¢
union, or quad-precision value places the address of the result in % 0. A calling
function receives values in the coincident out register, %00 .

% 7 and %07 The return address is the location to which a function should return control. Because a
calling function’s out registers coincide with the called function’s in registers, the cal-
ling function puts a return address in its own %7, while the called function finds the
return address in % 7.

Actually, the return address register holds the call instruction’s address, normally
making the return address % 7+8 for the called function. (Every call instruction has
a delay instruction.) Between function calls, %07 serves as a scratch register.
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%0and 9% 1 Floating-point return values appear in the floating-point registers. Single-precision
values occupy % O; double-precision values occupy % 0 and % 1. Otherwise, these
are scratch registers.

% 0 through %5  Incoming parameters use up to 6 in registers. Arguments beyond the sixth word
appear on the stack, as explained above. See the discussion below on structures,
unions, and floating-point values.

%0 through %5  Outgoing arguments use up to 6 out registers. Argument words beyond the sixth are
written onto the stack.

% 0 through % 7  Local registers have no specified role in the standard calling sequence.

% 0 through % 31 Except for floating-point return values, global floating-point registers have no specified
role in the standard calling sequence.

%90 and %91 Global integer registers 0 and 1 have no specified role in the standard calling sequence.

%92 through %94  Global integer registers 2, 3, and 4 are reserved for the application software. System
software (including the libraries described in Chapter 6) preserves these registers’
values for the application. Their use is intended to be controlled by the compilation
system and must be consistent throughout the application.

%5 through %g7  Global integer registers 5, 6, and 7 are reserved for system software. Because system
software provides the low-level operating system interface, including signal han-
dling, an application cannot change the registers and safely preserve the system
values, even by saving and restoring them across function calls. Therefore, applica-
tion software must not change these registers’ values.

%y The Y register has no specified role in the standard calling sequence.

With some exceptions given below, all registers visible to both a calling and a called function ““belong™ to
the called function. In other words, a called function may use all visible registers without saving their
values before it changes them, and without restoring their values before it returns. Registers in this
category include global, floating-point, out (for the calling function), in (for the called function), the Y regis-
ter, the processor state register (PSR), and the floating-point state register (FSR). Correspondingly, if a
calling function wants to preserve such a register value across a function call, it must save the value and
restore it explicitly. Local registers in each window are private. A called function should not change its
calling function’s local or in registers, even though the registers may be visible temporarily. The excep-
tions are the stack pointer, %p, and global registers %g5 through %g7. A called function is obligated to
preserve the stack pointer for its caller; application programs must never change the system global regis-
ters.

Signals can interrupt processes [see si gnal (BA_0OS)]. Functions called during signal handling have no
unusual restrictions on their use of registers. Moreover, if a signal handling function returns, the process
resumes its original execution path with registers restored to their original values. Thus programs and
compilers may freely use all registers, even global and floating-point registers, without the danger of signal
handlers changing their values.
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Integral and Pointer Arguments

As mentioned, a function receives its first 6 argument words through the in registers: % O is the first, % 1
is the second, and so on. Functions pass all integer-valued arguments as words, expanding signed or
unsigned bytes and halfwords as needed. If a function call has more than 6 integral or pointer argu-
ments, the others go on the stack.

Figure 3-19: Integral and Pointer Arguments

Call Argument Caller Callee
01 %0 0%0
U2 Uop1 Uo 1
9(1, 2, 3, 4 53 5%2 5%2
5, 6’ 7' ! D4 D(y03 D%3
(;/oi;j *50)' 05 0%4 O%4
"6 %5 0%5

Uz Uosp+92 Uog p+92

H(void *)0 H%p+96 H%p+96

Floating-Point Arguments

The integer in registers also hold floating-point arguments: single-precision values use one register and
double-precision use two. See the following section for information on quad-precision values. As
floating-point operations cannot use the integer registers, compilers normally store the input registers to
the stack before operating on floating-point values. See “‘Coding Examples’ for information about
floating-point arguments and variable argument lists. The example below uses only double-precision
arguments. Single-precision arguments behave similarly.

Figure 3-20: Floating-Point Arguments

Call Argument Caller Callee

Oword 0, 1. 414 0%0 0%0

Oword 1, 1. 414 Hop1 Uog 1

h(1.414, 1, H1 Hog2 g%z
2.998e10, word0, 2.998e10 %3 %3
2.718); gword 1, 2.998el0 %4 O% 4
Oword 0, 2. 718 %5 0%5

d Oo Oo
DWord 1, 2.718 a Yep+92 a 6 p+92
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Structure, Union, and Quad-Precision Arguments

As described in the data representation section, structures and unions can have byte, halfword, word, or
doubleword alignment, depending on the constituents. To ensure proper argument alignment and to
facilitate addressing, structure and union objects are not passed directly in the argument list. Quad-
precision values follow the same conventions as structures and unions.

The example below shows the effect only; C code does not change.

Figure 3-21: Sending Structure, Union, and Quad-Precision Arguments

Source Compiler’s Internal Form

Ccal ler() O Ocaller() O
E{ 0 O O

. O 0O . O
0 struct s s; 00 struct s s, s2; 0
O 0 0O O
O call ee(s); O 0O s2 = s; 0
0 o d cal | ee(&s2); O
H H B H

Addresses occupy one word; so structure, unions, and quad-precision values occupy a single word as
function arguments. In this respect, these arguments behave the same as integral and pointer arguments,
described above. The example’s temporary copy of the object, s2 above, provides call-by-value seman-
tics, letting the called function modify its arguments without affecting the calling function’s object, s
above.

Because the calling function passes a pointer in the argument list, the compiled code for the called func-
tion must accept the same. Underlying machinations are transparent to the source program. The com-
piler translates appropriately, implicitly dereferencing the pointer as needed. Code for a called function
might appear as follows. Again, the example below shows the effect only; C code does not change.

Figure 3-22: Receiving Structure, Union, and Quad-Precision Arguments

Source Compiler’s Internal Form

[cal l ee(struct s arg) O Ocallee(struct s *arg) O
E{ 0 O O

.00 . O
0 struct s s, s2; 00 struct s s, s2; 0
O 0 0O O
O s.m=arg.m OO s.m= arg->m O
U s2 = arg; g d s2 = *arg; U
3 H B H
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Functions Returning Scalars or No Value

A function that returns an integral or pointer value places its result in % 0; the calling function finds that
value in %0.

A floating-point return value appears in the floating-point registers for both the calling and the called
function. Single-precision uses % 0; double-precision uses % 0 and % 1; quad-precision uses the same
method as structures and unions, described below.

Functions that return no value (also called procedures or voi d functions) put no particular value in any
return register. Those registers may be used as scratch registers, however.

A call instruction writes its own address into out register %@7. As usual for a control transfer instruction,
the call instruction takes a delay instruction that is executed before the first instruction of the called func-
tion. Because every instruction is one word long, the return address is the address of the call instruction
plus 8. This value is % 7+8 for the called function and %7+8 for the calling function. The following
example returns the value contained in local register % 4.

Figure 3-23: Function Epilogue

jmpl  %i7 + 8, %g0
restore %l4, 0, %00

If a function returns no value, or if the return register already contains the desired value, the next epilo-
gue would suffice.

Figure 3-24: Alternative Function Epilogue

impl  %i7 + 8, %g0
restore %g0, 0, %g0

Functions Returning Structures, Unions, or Quad-Precision Values

As shown above, every stack frame reserves the word at % p+64. If a function returns a structure, union,
or quad-precision value, this word should hold the address of the object into which the return value
should be copied. The caller provides space for the return value and places its address in the stack frame
(the word is at % p+64 for the caller). Having the caller supply the return object’s space allows re-
entrancy.
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Structures and unions in this context have fixed sizes. The ABI does not specify how to handle variable
NOTE | Sized objects.

A function returning a structure, union, or quad-precision value also sets % 0 to the value it finds in
% p+64. Thus when the caller receives control again, the address of the returned object resides in register
%0.

Both the calling and the called functions must cooperate to pass the return value successfully:
m The calling function must supply space for the return value and pass its address in the stack frame;

m The called function must use the address from the frame and copy the return value to the object so
supplied.

Failure of either side to meet its obligations leads to undefined program behavior. The standard function
calling sequence includes a method to detect such failures and to detect type mismatches.

Whenever a calling function expects a structure, union, or quad-precision return value from the function
being called, the compiler generates an uni np (unimplemented) instruction immediately following the
delay instruction of the call. The uni np instruction’s immediate field holds the low-order 12 bits of the
expected return value’s size (higher bits are masked if the object is larger than 4095 bytes). When prepar-
ing to return its value, the called function checks for the presence of the uni np instruction, and it checks
that the low-order 12 bits agree with the low-order 12 bits of the size it plans to copy. If all tests pass, the
function copies the value and returns to % 7+12, skipping the call instruction, the delay instruction, and
the uni np instruction.

If the called function disagrees with the caller’s object size, it returns to % 7+8, executes the uni np
instruction and causes an illegal instruction trap. If the called function does not return a structure, union,
or quad-precision value, it will return to % 7+8, trapping similarly. See section “Trap Interface” in this
chapter for more information about traps.

Finally, if the called function returns a structure, union, or quad-precision value but the calling function
doesn’t expect one, the called function copies nothing, returns to % 7+8, and continues executing (there
will be no uni np instruction). Of course, the caller should assume no return value is present; both % 0
and % 0 have unpredictable values in this case. The following example assumes the return object has
already been copied and its address is in local register % 4.

Figure 3-25: Function Epilogue

jmpl  %i7 + 12, %g0
restore %l4, 0, %00
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Virtual Address Space

Processes execute in a 32-bit virtual address space. Memory management hardware translates virtual
addresses to physical addresses, hiding physical addressing and letting a process run anywhere in the
system’s real memory. Processes typically begin with three logical segments, commonly called text, data,
and stack. As Chapter 5 describes, dynamic linking creates more segments during execution, and a pro-
cess can create additional segments for itself with system services.

Page Size

Memory is organized by pages, which are the system’s smallest units of memory allocation. Page size
can vary from one system to another, depending on the processor, memory management unit and system
configuration. Processes may call sysconf (BA_OS) to determine the system’s current page size. The
maximum page size for SPARC is 64 KB.

Virtual Address Assignments

Conceptually, processes have the full 32-bit address space available. In practice, however, several factors
limit the size of a process.

m The system reserves a configuration-dependent amount of virtual space.
m A tunable configuration parameter limits process size.

m A process whose size exceeds the system’s available, combined physical memory and secondary
storage cannot run. Although some physical memory must be present to run any process, the sys-
tem can execute processes that are bigger than physical memory, paging them to and from secon-
dary storage. Nonetheless, both physical memory and secondary storage are shared resources.
System load, which can vary from one program execution to the next, affects the available amounts.

Figure 3-26: Virtual Address Configuration

oxffffffff O Reserved UENd of memory

Stack and
dynamic segments

MmOormgOooomQd
I o

0 HLoadable segments HBeginning of memory

Loadable segments
Processes’ loadable segments may begin at 0. The exact addresses depend on the execut-
able file format [see Chapters 4 and 5].

Stack and dynamic segments
A process’s stack and dynamic segments reside below the reserved area. Processes can
control the amount of virtual memory allotted for stack space, as described below.
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Reserved A reserved area resides at the top of virtual space.

Although application programs may begin at virtual address 0, they conventionally begin above

NoTE | 0x10000 (64 K), leaving the initial 64 K with an invalid address mapping. Processes that reference this

invalid memory (for example, by dereferencing a null pointer) generate an access exception trap, as

‘ described in the “Trap Interface” section of this chapter. A process may, however, establish a valid
mapping for this area using the mrap (KE_OS) facilities.

As the figure shows, the system reserves the high end of virtual space, with a process’s stack and
dynamic segments below that. Although the exact boundary between the reserved area and a process
depends on the system’s configuration, the reserved area shall not consume more than 512 MB from the
virtual address space. Thus the user virtual address range has a minimum upper bound of Oxdf fffff f .
Individual systems may reserve less space, increasing processes’ virtual memory range. More informa-
tion follows in the section ‘“Managing the Process Stack.”

Although applications may control their memory assignments, the typical arrangement follows the
diagram above. Loadable segments reside at low addresses; dynamic segments occupy the higher range.
When applications let the system choose addresses for dynamic segments (including shared object seg-
ments), it chooses high addresses. This leaves the ““middle” of the address spectrum available for
dynamic memory allocation with facilities such as nmal | oc (BA_OS).

Managing the Process Stack

Section “‘Process Initialization™ in this chapter describes the initial stack contents. Stack addresses can
change from one system to the next—even from one process execution to the next on the same system.
Processes, therefore, should not depend on finding their stack at a particular virtual address.

A tunable configuration parameter controls the system maximum stack size. A process also can use
setrlimt (BA_OS), to set its own maximum stack size, up to the system limit. On SPARC, the stack seg-
ment has read, write, and execute permissions.

Coding Guidelines

Operating system facilities, such as mmap (KE_OS), allow a process to establish address mappings in two
ways. First, the program can let the system choose an address. Second, the program can force the system
to use an address the program supplies. This second alternative can cause application portability prob-
lems, because the requested address might not always be available. Differences in virtual address space
can be particularly troublesome between different architectures, but the same problems can arise within a
single architecture.

Processes’ address spaces typically have three segment areas that can change size from one execution to
the next: the stack [through setrli m t (BA_OS)], the data segment [through nal | oc (BA_OS)], and the
dynamic segment area [through mmap (KE_OS)]. Changes in one area may affect the virtual addresses
available for another. Consequently, an address that is available in one process execution might not be
available in the next. A program that used nmap (KE_OS) to request a mapping at a specific address thus
could appear to work in some environments and fail in others. For this reason, programs that wish to
establish a mapping in their address space should let the system choose the address.

Despite these warnings about requesting specific addresses, the facility can be used properly. For exam-
ple, a multiprocess application might map several files into the address space of each process and build
relative pointers among the files’ data. This could be done by having each process ask for a certain
amount of memory at an address chosen by the system. After each process receives its own, private
address from the system, it would map the desired files into memory, at specific addresses within the ori-
ginal area. This collection of mappings could be at different addresses in each process but their relative
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positions would be fixed. Without the ability to ask for specific addresses, the application could not build
shared data structures, because the relative positions for files in each process would be unpredictable.

Trap Interface

Two execution modes exist in the SPARC architecture: user and supervisor. Processes run in user mode,
and the operating system kernel runs in supervisor mode. As the SPARC architecture manual describes,
the processor changes mode to handle traps, which may be precise, interrupting or deferred. Precise and
deferred traps, being caused by instruction execution, can be explicitly generated by a process. This sec-
tion, therefore, specifies those trap types with defined behavior.

Hardware Trap Types

The operating system defines the following correspondence between hardware traps and the signals
specified by si gnal (BA_OS).

Figure 3-27: Hardware Traps and Signals

Trap Name Signal
cp_disabled gslaLL
cp_exception dsi@LL
data_access_error O unspecified
data_access_exception Sl GSEGV, Sl BUS
data_store_error gunspecified
division_by zero dsl G-PE
fp_disabled dsi@LL
fp_exception ESI G-PE
illegal_instruction oS aLL

instruction_access_exception S| GSEGQV, SI BUS
mem_address_not_aligned [OSI BUS

privileged_instruction Usi@LL
r_register_access_error O unspecified
tag_overflow 0S GeMr
trap_instruction [Jsee next table
window_overflow Onone
window_underflow Hnone

Two trap types, instruction_access_exception and data_access_exception, can generate two signals. In
both cases, the ““normal’ signal is S| GSEGV. Nonetheless, if the access also causes some external memory
error (such as a parity error), the system generates S| GBUS.

Floating-point instructions exist in the architecture, but they may be implemented either in hardware or
software. If the fp_disabled or fp_exception trap occurs because of an unimplemented, valid instruction,
the process receives no signal. Instead, the system intercepts the trap, emulates the instruction, and
returns control to the process. A process receives Sl A LL for the fp_disabled trap only when the indi-
cated floating-point instruction is illegal (invalid encoding, and so on).
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Software Trap Types

The operating system defines the following correspondence between software traps and the signals
specified by si gnal (BA_OS).

Figure 3-28: Software Trap Types

Trap Number Signal Purpose
0 0sl GsYs OSystem calls

1 Us GTRAP  UBreakpoints

2 ESI G-PE Upivision by zero
3 [jnone nFlush windows
4 qnone O Clean windows
5 gsiaLL ORange checking
6 Unone UFix alignment

7 ESI G-PE O Integer overflow

8 0SSl G8YS System calls
9-15 gunspecified [JReserved for the operating system
16-31 gsiaLL OUnspecified
32 Unone UGet integer condition codes
33 Uhone U et integer condition codes
34-127 qunspecified Reserved for the operating system

0and 8 System calls, or requests for operating system services, use a type 0 or 8 trap instruction for
the low-level implementation. Normally, system calls do not generate a signal, but SI GSYS
can occur in some error conditions. Both trap numbers are reserved, and they are not (neces-
sarily) equivalent.

The ABI does not define the implementation of individual system calls. Instead, programs should use
NOTE | the system libraries that Chapter 6 describes. Programs with embedded system call trap instructions do
not conform to the ABI.

1 A debugger can set a breakpoint by inserting a trap instruction whose type is 1.

2 A process can explicitly signal division by zero with this trap.

3 By executing a type 3 trap, a process asks the system to flush all its register windows to the
stack.

4 Normally during process execution, save instructions allocate new register windows with

undefined local and out register contents. Executing a type 4 trap causes the system to initial-
ize local and out registers in all subsequent new windows either to zero or to a valid program
counter value. In addition, new windows allocated when a save instruction generates a
window_overflow trap are also initialized in this manner. This behavior continues until the
process terminates.

5 A process can explicitly signal a range checking error with this trap.
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6 Executing a type 6 trap makes the operating system ““fix”’ subsequent unaligned data refer-
ences. Although the references still generate memory_address_not_aligned traps, the operat-
ing system handles the trap, emulates the data references, and returns control to the process
without generating a signal. In this context, a ‘‘data reference” is a load or a store operation.
Implicit memory references, such as control transfers, must always be aligned properly, and
the stack must always be aligned as described elsewhere.

7 A process can explicitly signal integer overflow with this trap. Either a positive or a negative
value can cause overflow.

9to 15 The operating system reserves these trap types for its own use. Programs that use them do
not conform to the ABI.

16to 31 Software trap types in this range have no specified meaning; moreover, they will never be
specified. Thus these trap types are reserved for process-specific, machine-specific, and
system-specific purposes. Besides receiving signal SI A LL for these traps, the signal handler
receives the trap type (16-31) as the signal code.

32 Executing a type 32 trap instruction copies the integer condition codes from the PSR to global
register %g1. The result is right-justified; other %g1 bits are set to zero.

33 Executing a type 33 trap instruction copies the rightmost four bits from global register %g1 to
the PSR integer condition codes. Other bits in %1 are ignored.

3410127 The operating system reserves these trap types for its own use. Programs that use them do
not conform to the ABI.

Process Initialization

This section describes the machine state that exec (BA_OS) creates for ““infant” processes, including argu-
ment passing, register usage, stack frame layout, and so on. Programming language systems use this ini-
tial program state to establish a standard environment for their application programs. As an example, a
C program begins executing at a function named rmai n, conventionally declared in the following way.

Figure 3-29: Declaration for mai n

extern int main(int argc, char *argv[], char *envp[]);

Briefly, ar gc is a non-negative argument count; ar gv is an array of argument strings, with
ar gv[ ar gc] ==0; and envp is an array of environment strings, also terminated by a null pointer.

Although this section does not describe C program initialization, it gives the information necessary to
implement the call to nai n or to the entry point for a program in any other language.
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Special Registers

As the architecture defines, two state registers control and monitor the processor: the processor state
register (PSR) and the floating-point state register (FSR). Application programs cannot access the PSR
directly; they run in the processor’s user mode, and the instructions to read and write the PSR are
privileged. Nonetheless, a program ‘“‘sees’ a processor that behaves as if the PSR had the following
values. PSR fields not in the table either have unspecified values or do not affect user program behavior.

Figure 3-30: Processor State Register Fields

Field Value Note

icc Ounspecified Olnteger condition codes unspecified
EC  Uunspecified UCoprocessor not specified
S O 0 Uprocesses run in user mode

ET E 1 r Traps enabled

No standard coprocessor is specified by the ABI. Applications that directly execute coprocessor operate
instructions do not conform to the ABI. Individual system implementations may use a coprocessor (to
improve performance, for example), but such use of the coprocessor should be under the control of system
software, not the application.

Similarly, ancillary state registers (ASR’s) besides the Y register either are privileged or unspecified by the
architecture. Applications thus may not execute the r dasr and wr asr instructions, with the exceptions
ofrdy andwy.

The architecture defines floating-point instructions, and those instructions work whether the processor
has a hardware floating-point unit or not. (A system may provide hardware or software floating-point
facilities.) Consequently, the EF bit in the PSR is unspecified, letting the system set it according to the
hardware configuration. In either case, however, the processor presents a working floating-point imple-
mentation, including an FSR with the following initial values.

Figure 3-31: Floating-Point State Register Fields

Field Value Note

RD [ 0 ORound to nearest

TEM U 0 UFloating-point traps not enabled

NS E 0 UNonstandard mode off

ftt qunspecified ;Floating-point trap type unspecified

qne [ 0 OFloating-point queue is empty

fcc Ounspecified OFloating-point condition codes unspecified
aexc U 0 UNo accrued exceptions

cexc H 0 HNO current exceptions
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Process Stack and Registers

When a process receives control, its stack holds the arguments and environment from exec (BA_OS).

Figure 3-32: Initial Process Stack

Unspecified OHigh addresses

Information block, including
argument strings
environment strings
auxiliary information

(size varies)
Unspecified
Null auxiliary vector entry
Auxiliary vector

(2-word entries)
0 word
Environment pointers

(one word each)
0 word
Argument pointers

(Argument count words)

OOoOPpoOopooopgooogouoproooooogo
I

% p+64 Argument count
Window save area
%p+0 (16 words) Low addresses

Argument strings, environment strings, and the auxiliary information appear in no specific order within
the information block; the system makes no guarantees about their arrangement. The system also may
leave an unspecified amount of memory between the null auxiliary vector entry and the beginning of the
information block.

Except as shown below, global, floating-point, and window registers have unspecified values at process
entry. Consequently, a program that requires registers to have specific values must set them explicitly
during process initialization. It should not rely on the system to set all registers to zero.

%91 A non-zero value gives a function pointer that the application should register
with at exi t (BA_OS). If %g1 contains zero, no action is required.

%2, %93, and %g4 These registers are currently set to zero. Future versions of the system might use
the registers to hold special values; so applications should not depend on these
registers’ values.

%p The system marks the deepest stack frame by setting the frame pointer to zero.
No other frame’s % p has a zero value.
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%sp Performing its usual job, the stack pointer holds the address of the bottom of the
stack, which is guaranteed to be doubleword aligned.

Every process has a stack, but the system defines no fixed stack address. Furthermore, a program’s stack
address can change from one system to another—even from one process invocation to another. Thus the
process initialization code must use the stack address in %6p. Data in the stack segment at addresses
below the stack pointer contain undefined values.

Whereas the argument and environment vectors transmit information from one application program to
another, the auxiliary vector conveys information from the operating system to the program. This vector
is an array of the following structures, interpreted according to the a_t ype member.

Figure 3-33: Auxiliary Vector

typedef struct
{
int a_type;
union {
long a val;
void  *a_ptr;
void  (*a_fcn)();
}a un;
}auxv_t;

Figure 3-34: Auxiliary Vector Types, a_t ype

Name Value a un
AT _NULL 0 0 DOignored
AT IQNcRE U 1 Uignored
AT_EXECFD E 2 Ha val
AT_PHDR [ 3 qa_ptr
AT PHENT [0 4 [pa.val
AT PHNUM O 5 [Oa val
AT PAGESZz U 6 Ua val
AT_BASE E 7 HYaptr
AT_FLAGS 8 [a.val
AT_ENTRY E 9 Ha_pt r

AT_NULL The auxiliary vector has no fixed length; instead its last entry’s a_t ype member has this

value.
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AT | G\NCRE This type indicates the entry has no meaning. The corresponding value of a_un is
undefined.

AT_EXECFD As Chapter 5 describes, exec (BA_0OS) may pass control to an interpreter program. When
this happens, the system places either an entry of type AT_EXECFD or one of type
AT _PHDR in the auxiliary vector. The entry for type AT_EXECFD uses the a_val member
to contain a file descriptor open to read the application program’s object file.

AT _PHDR Under some conditions, the system creates the memory image of the application program
before passing control to the interpreter program. When this happens, thea ptr
member of the AT_PHDR entry tells the interpreter where to find the program header
table in the memory image. If the AT_PHDR entry is present, entries of types AT _PHENT,
AT _PHNUM and AT_ENTRY must also be present. See Chapter 5 in both the System V ABI
and the processor supplement for more information about the program header table.

AT _PHENT The a_val member of this entry holds the size, in bytes, of one entry in the program
header table to which the AT_PHDR entry points.

AT _PHNUM The a_val member of this entry holds the number of entries in the program header table
to which the AT_PHDR entry points.

AT _PAGESZ If present, this entry’s a_val member gives the system page size, in bytes. The same
information also is available through sysconf (BA_OS).

AT _BASE The a_ptr member of this entry holds the base address at which the interpreter program
was loaded into memory. See ‘““Program Header” in the System V ABI for more informa-
tion about the base address.

AT _FLAGS If present, the a_val member of this entry holds one-bit flags. Bits with undefined
semantics are set to zero.

AT_ENTRY The a_ptr member of this entry holds the entry point of the application program to
which the interpreter program should transfer control.

Other auxiliary vector types are reserved. Currently, no flag definitions exist for AT_FLAGS. Nonetheless,

bits under the Oxf f 000000 mask are reserved for system semantics.

In the following example, the stack resides below 0xf 8000000, growing toward lower addresses. The
process receives three arguments.

mCcp
m Src
m dst

It also inherits two environment strings (this example is not intended to show a fully configured execu-
tion environment).

m HOME=/ horre/ di r
m PATH=/ horre/ di r/ bi n: / usr/ bi n:

Its auxiliary vector holds one non-null entry, a file descriptor for the executable file.
m 13

The initialization sequence preserves the stack pointer’s doubleword alignment.
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Figure 3-35: Example Process Stack
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This section discusses example code sequences for fundamental operations such as calling functions,
accessing static objects, and transferring control from one part of a program to another. Previous sections
discuss how a program may use the machine or the operating system, and they specify what a program
may and may not assume about the execution environment. Unlike previous material, the information
here illustrates how operations may be done, not how they must be done.

As before, examples use the ANSI C language. Other programming languages may use the same conven-
tions displayed below, but failure to do so does not prevent a program from conforming to the ABI. Two
main object code models are available.

m Absolute code. Instructions can hold absolute addresses under this model. To execute properly, the
program must be loaded at a specific virtual address, making the program’s absolute addresses
coincide with the process’s virtual addresses.

m Position-independent code. Instructions under this model hold relative addresses, not absolute
addresses. Consequently, the code is not tied to a specific load address, allowing it to execute
properly at various positions in virtual memory.

Size and performance considerations further require large and small position-independent models, giv-
ing three models total. Following sections describe the differences between these models. Code
sequences for the three models (when different) appear together, allowing easier comparison.

Examples below show code fragments with various simplifications. They are intended to explain
NOTE | addressing modes, not to show optimal code sequences nor to reproduce compiler output.

When other sections of this document show assembly language code sequences, they typically show
NoTE | only the absolute versions. Information in this section explains how position-independent code would

alter the examples.

Code Model Overview

When the system creates a process image, the executable file portion of the process has fixed addresses,
and the system chooses shared object library virtual addresses to avoid conflicts with other segments in
the process. To maximize text sharing, shared objects conventionally use position-independent code, in
which instructions contain no absolute addresses. Shared object text segments can be loaded at various
virtual addresses without having to change the segment images. Thus multiple processes can share a sin-
gle shared object text segment, even though the segment resides at a different virtual address in each pro-
cess.

Position-independent code relies on two techniques.

m Control transfer instructions hold addresses relative to the program counter (PC). A PC-relative
branch or function call computes its destination address in terms of the current program counter,
not relative to any absolute address.

m When the program requires an absolute address, it computes the desired value. Instead of embed-
ding absolute addresses in the instructions, the compiler generates code to calculate an absolute
address during execution.

Because the processor architecture provides PC-relative call and branch instructions, compilers can satisfy
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the first condition easily.

A global offset table provides information for address calculation. Position-independent object files (exe-
cutable and shared object files) have a table in their data segment that holds addresses. When the system
creates the memory image for an object file, the table entries are relocated to reflect the absolute virtual
addresses as assigned for an individual process. Because data segments are private for each process, the
table entries can change—unlike text segments, which multiple processes share.

Two position-independent models give programs a choice between more efficient code with some size
restrictions and less efficient code without those restrictions. Because of the processor’s architecture, a
global offset table with no more than 2048 entries (8192 bytes) is more efficient than a larger one. Pro-
grams that need more entries must use the larger, more general code.

Position-Independent Function Prologue

This section describes the function prologue for position-independent code. A function’s prologue first
allocates the local stack space. Position-independent functions also set local register % 7 to the global
offset table’s address, accessed with the symbol Q. CBAL_CFFSET_TABLE . Because % 7 is private for
each function and preserved across function calls, a function calculates its value once at the entry.

As a reminder, this entire section contains examples. Using % 7 is a convention, not a requirement;
NOTE | moreover, this convention is private to a function. Not only could other registers serve the same pur-
pose, but different functions in a program could use different registers.

To explain the following, code before label 1: updates the stack pointer as usual. The cal | instruction
puts its own absolute address into register %07. The next two instructions calculate the offset between the
cal | instruction and the global offset table. Adding the cal | instruction’s address to the computed
offset gives the global offset table’s absolute address.

When an instruction uses _ A_.BAL_CFFSET_TABLE , it sees the offset between the current instruction
NoTE | and the global offset table as the symbol value.

Figure 3-36: Position-Independent Function Prologue

Charre: 0
0 save  %p, -80, Y%p §
%l: call 2f E
O sethi  %i(_QLCBAL_OFFSET_TABLE +(.-1b)), %7 0
®  or %7, % o( GOBAL CFFSET TABLE +(.-1b)), %7 [
H add W7, %7, %7

Both large and small position-independent models use this prologue. All models use the same function
epilogue.
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Data Objects

This discussion excludes stack-resident objects, because programs always compute their virtual addresses
relative to the stack and frame pointers. Instead, this section describes objects with static storage dura-
tion.

In the SPARC architecture, only load and store instructions access memory. Because instructions cannot
hold 32-bit addresses directly, a program normally computes an address into a register. Symbolic refer-
ences in absolute code put the symbols’ values—or absolute virtual addresses—into instructions.

Figure 3-37: Absolute Load and Store

C Assembly

Cextern int src; O 0. global src, dst, ptr O
Cextern int dst; O O O

xtern int *ptr; B E E
ptr = é&dst; 0 psethi %i (dst), %0 0
O O [or % o(dst), %0 O
d O Osethi %i (ptr), %1 O
O 0 Ost %0, [%1 + %o(ptr)] U
O O O O
E*ptr = src; B Esethi %i (src), %0 E
O O old [Y%00 + %o(src)], %0 O
d O Osethi %i (ptr), %1 O
O O Opd [%01 + %o(ptr)], %1 O
H 5 Hst %0, [%1] H

Position-independent instructions cannot contain absolute addresses. Instead, instructions that reference
symbols hold the symbols’ offsets into the global offset table. Combining the offset with the global offset
table address in % 7 gives the absolute address of the table entry holding the desired address. A pro-
gram whose global offset table has no more than 8192 bytes can use the small model, with a base address
in % 7 plus a 13-bit, signed offset.

When assembling position-independent code, a symbol’s “value” is the offset into the global offset
NoTE | table, not its virtual address.

Figure 3-38: Small Model Position-Independent Load and Store

C Assembly
Cextern int src; O O.global src, dst, ptr O
Cextern int dst; O O O
xtern int *ptr; B E E
ptr = é&dst; 0 gld [%7 + dst], %0
O O ogld [A7 + ptr], %1 QO
i H Ost %0, [%1] i
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Figure 3-38: Small Model Position-Independent Load and Store (continued)

O o 0 O
Ckptr = src; o Od [%7 + src], %0 O
O d Opd [%00], %0 u
g g gm [%7 + ptr], %1 g
g 8 @st %0, [%1] =

The large model assumes no limit on global offset table size; it computes the table offset into one register
and combines that with % 7 to address the desired entry.

Figure 3-39: Large Model Position-Independent Load and Store

C Assembly

Cextern int src; O O.global src, dst, ptr O
Lexternint dst; O O u

xtern int *ptr; g g g
ptr = &dst; 0 psethi %i (dst), %0 0
O O Qgor %o(dst), %0 0
O o Od [%7 + %0], %0 O
O U Uset hi o%i (ptr), %1 §
O OO0 0 0 O
0 o oo %o(ptr), %1 0
O O gst %0, [%1] O
O OO O
Geptr = src; U Oset hi %i (src), %0 u
B E 0or %o(src), %0 g
0 0o pold [%7 + %0], %0 [
0 0o gld [Y00], %0 0
O 0 Osethi %i (ptr), %1 O
O U Uor %o(ptr), %1 u
O o 0 0 0 0 g

Id [%7 + %1], %1

O OO 0 0 O
g g @st %0, [%1] =

Function Calls
Programs use the cal | instruction to make direct function calls. Even when the code for a function

resides in a shared object, the caller uses the same assembly language instruction sequence. Acal |
instruction’s destination is a PC-relative value that can reach any address in the 32-bit virtual space.
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NOTE

Although the assembly language is the same for absolute and position-independent code, the binary
instruction sequences may differ. For example, when an executable file calls a shared object function,
control passes from the original call, through an indirection sequence, to the desired destination. See
“Procedure Linkage Table” in Chapter 5 for more information on the indirection sequence.

Figure 3-40: Direct Function Call, All Models

C Assembly
Cextern void function(); O O.global function O
Lf unction(); U Oecall function U
0 0 g 0
0 0 0nop 0

Indirect function calls use the j npl instruction. As explained elsewhere, register %07 holds the return
address; so the compiler generates aj npl instruction that follows this convention.

Figure 3-41: Absolute Indirect Function Call

C Assembly
Cextern void (*ptr)(); 0O O.global ptr, nane; O
Lextern voi d nane(); g o O
Eptr = nane; B Eset hi %i (nane), %0 E
0 0 gor % o(nane), %0 0
O O [psethi %i (ptr), %1 O
O O Ost %0, [%l + %o(ptr)] O
g g o g
Hrptn) O o gsethi %i (ptr), Y%l .
0 0o gld [%91 + %o(ptr)], %1 [
0 O 0j npl %1, %7 0
g 3 Hnop g

A global offset table holds absolute addresses for all required symbols, whether the symbols name objects
or functions. Because the cal | instruction uses a PC-relative operand, a function can be called without
needing its absolute address or a global offset table entry. Functions such as nane, however, must have
an entry, because their absolute address must be available.
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Figure 3-42: Small Model Position-Independent Indirect Function Call

C Assembly

Cextern void (*ptr)(); O O.global ptr, name O
Lextern voi d nane(); g o §

tr = nane; B Eld [A7 + nane], %0 E
g O ost %0, [%1] |
0 O O 0

*ptr)(); O Oid %7 +ptr], %1 U
H*ptn ) 0 E [ pr], 991 ¢
0 0 DId [%91], %1 0
5| B Bnop 5|

Figure 3-43: Large Model Position-Independent Indirect Function Call

C Assembly
Cextern void (*ptr)(); O O.global ptr, name O
Cextern void nane(); g o O
Eptr = nane; E Eset hi %i (narre), %0 B
0, 0,
0 0 oor % o(nane), %0 0
0 o old [%7 + %0], %0 O
O O Osethi %i (ptr), %1 O
O 4 Oor %o(ptr), %l O
g g gm [%7 + %l], %l g
0 0 DSt %0, [O/Ql] 0
0 0o O 0
H*ptr)(); O Osethi %i (ptr), %1 O
O 0 Oor %o(ptr), %l O
g g gm [%7 + %l], %l g
0, 0,
0 O ojnpl %91, %7 0
H H Hnop H

Branching
Programs use branch instructions to control their execution flow. As defined by the architecture, branch

instructions hold a PC-relative value with a 16 megabyte range, allowing a jump to locations up to 8
megabytes away in either direction.

LOW-LEVEL SYSTEM INFORMATION 3-33



Coding Examples

Figure 3-44: Branch Instruction, All Models

C Assembly
O abel : O 0. Lo1: O
0 S g O S 0
0 . 0Oa 0
0 goto | abel ; 00 ba . L01 0
O 0 o nop [

C swi t ch statements provide multiway selection. When the case labels of a swi t ch statement satisfy
grouping constraints, the compiler implements the selection with an address table. The following exam-
ples use several simplifying conventions to hide irrelevant details:

m The selection expression resides in local register % 0;

m case label constants begin at zero;

m case labels, def aul t , and the address table use assembly names . Lcasei, . Ldef , and . Lt ab,

respectively.

Address table entries for absolute code contain virtual addresses; the selection code extracts an entry’s
value and jumps to that address. Position-independent table entries hold offsets; the selection code com-
putes a destination’s absolute address.

Figure 3-45: Absolute swi t ch Code

C Assembly
Cewitch (j) O O subcc %0, 4, %0 O
g o bgu . Ldef a
ase 0: 0 d sl %0, 2, %O O
’ O O . L O
0 .o 00 set hi %i (. Ltab), %1 0
[case 2: O 0O or %1, %o(.Ltab), %1 O
O . O O Id [%0 + %1], %O O
Ltase 3: g o j npl %0, %0 a
O 0 0O no O
0 - 00 b 0
defaul t: 0 0-Ltab: .word .Lcase0 0
O .o O 0O .word . Ldef O
0 OO .word . Lcase2 O
H H H .word . Lcase3 H
Figure 3-46: Position-Independent swi t ch Code
C Assembly
Cewitch (j) O O subcc %0, 4, %0 0
O O bgu . Ldef O
O 0 0 0 O
gcase 0 sl %0, 2, %O
O 0 O
O O 0Ol: cal | 2f 0
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Figure 3-46: Position-Independent swi t ch Code (continued)

[Fase 2: 0 O set hi %i (.Ltab - 1b), %1 O
g . g g2 or %1, %o(.Ltab - 1b), %1 O
Lease 3: oo add %0, %1, %O O
5 ... o0& I d [%07 + %0], %0 .
defaul t: 0 0 j npl %7 + %0, %0 0
0 - O O nop 0
0 O O.Ltab: .word .LcaseO - 1b O
0 0 O .word . Ldef - 1b 0
O o d .word .Lcase2 - 1b O
O O 0 0
O 0 0 .word .Lcase3 - 1b 0

C Stack Frame

Figure 3-47 shows the C stack frame organization. It conforms to the standard stack frame with desig-
nated roles for unspecified areas in the standard frame.

Figure 3-47: C Stack Frame

Base  Offset Contents Frame
% p -1 0 y words local space: OHigh addresses
O automatic variables
O O
0 o _ 0
% p -4y other addressable objects 0
%p 92+4x 5 U
Ox words compiler scratch space: O
§ temporaries, O
E register save area BCurrent
%P 92 ; outgoing argumentsé, . .. 0
d outgoing argument 5 d
D e D
%p 68 El outgoing argument 0 g
%p 64 E st ruct Zuni on return pointer [
H O
%sp 0 Q 16-word window save area %Low addresses

A C stack frame doesn’t normally change size during execution. The exception is dynamically allocated
stack memory, discussed below. By convention, a function allocates automatic (local) variables in the top
of its frame and references them as negative offsets from % p. Its incoming arguments reside in the previ-
ous frame, referenced as positive offsets from % p.
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Variable Argument List

Previous sections describe the rules for passing arguments. Unfortunately, some otherwise portable C
programs depend on the argument passing scheme, implicitly assuming that 1) all arguments reside on
the stack, and 2) arguments appear in increasing order on the stack. Programs that make these assump-
tions never have been portable, but they have worked on many machines. They do not work on SPARC
because the first 6 argument words reside in registers. Portable C programs should use the facilities
defined in the header files <st dar g. h> or <var ar gs. h> to deal with variable argument lists (on SPARC
and other machines as well).

When a function uses <st dar g. h> facilities, the compiler generates code in that function to move its
register arguments to the stack’s argument save area, thereafter treating them as regular stack objects.
Argument registers are allocated in word order, meaning the stack locations for multi-word floating-
point arguments may not be aligned properly. Thus a pointer to doubl e might sometimes reference an
unaligned object. Consequently, the compiler generates code to dereference “unknown’’ pointers one
word at a time.

Figure 3-48: Argument Stack Positions

Call Argument Original Stack
Oword 0, 1. 414 0% 0 (9% p+68
Uword 1, 1. 414 Uok 1 Oog p+72
h(1.414, 1, H1 5%2 g% p+76
2.998e10, pword 0, 2.998e10 %3 %6 p+80
2.718); pword1, 2.998e10 %4 0% p+84
Oword 0, 2.718 0%5 (9% p+88

O O O
|Tword 1, 2.718 IT% p+92 I‘I% p+92

The save area for 1. 414 is not doubleword aligned, because its offset, +68, is not a multiple of 8. Thus
the compiler would load and store the value one word at a time. On the other hand, 2. 718 resides at
% p+88, and the compiler can generate doubleword loads and stores. Alignments assume % p and %p
hold doubleword addresses.

Allocating Stack Space Dynamically

Unlike some other languages, C does not need dynamic stack allocation within a stack frame. Frames are
allocated dynamically on the program stack, depending on program execution, but individual stack
frames can have static sizes. Nonetheless, the architecture supports dynamic allocation for those
languages that require it, and the standard calling sequence and stack frame support it as well. Thus
languages that need dynamic stack frame sizes can call C functions, and vice versa.

Figure 3-47 shows the layout of the C stack frame. The double line divides the area referenced with the
frame pointer from the area referenced with the stack pointer. Dynamic space is allocated above the line
as a downward growing heap whose size changes as required. Typical C functions have no space in the
heap. All areas below the double line in the current frame have a known size to the compiler. Dynamic
stack allocation thus takes the following steps.
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1. Stack frames are doubleword aligned; dynamic allocation should preserve this property. Thus the
program rounds (up) the desired byte count to a multiple of 8.

2. The program decreases the stack pointer by the rounded byte count, increasing its frame size. At
this point, the “‘new’ space resides just above the register save area at the bottom of the stack.

3. The program copies the “‘bottom half”’ of the stack frame down into the new space, opening the
middle of the frame.

Even in the presence of signals, dynamic allocation is ““safe.” If a signal interrupts allocation, one of three
things can happen.

m The signal handler can return. The process then resumes the dynamic allocation from the point of
interruption.

m The signal handler can execute a non-local goto, or | ongj np [see set j np(BA_LIB)]. This resets the
process to a new context in a previous stack frame, automatically discarding the dynamic alloca-
tion.

m The process can terminate.

Regardless of when the signal arrives during dynamic allocation, the result is a consistent (though possi-
bly dead) process.

To illustrate, assume a program wants to allocate 50 bytes; its current stack frame has 12 bytes of compiler
scratch space and 24 bytes of outgoing arguments. The first step is rounding 50 to 56, making it a multi-
ple of 8. Figure 3-49 shows how the stack frame changes.

Figure 3-49: Dynamic Stack Allocation

Original Intermediate Final
%p-1 O automatic O O automatic O 0O automatic 0O%p-1
O o o o o o d o O
E variables E B variables B E variables E
%p+104 5 0 0 O O 0
O scratch 0 [ scratch 0 [ ++H+++++++
%p+92 O  space O O space O 0O newspace O
— g d [ 0O spebytes U
E outgoing E B outgoing B E+++++++++ E
% p+68 arguments arguments % p+104
p O arg O oag O O 078p
7 0 ] [ scratch 0
%p+64 O pointer O 0O pointer O O space 0% p+92
H save area g E+++++++++ B H outgoing
%p+0 o 16words 7 [ newspace [ [ arguments %p+68
& 0 0O 56byts [0 £ 0
O O 0O+++++++++ 0O 0O pointer U%p+64
U undefined Y O savearea C U savearea
O o o o d 0
0 0 g lbwords 5 5 16words %p+0

New space starts at %6p+104. As described, every dynamic allocation in this function will return a new
area starting at %6p+104, leaving previous heap objects untouched (other functions would have different
heap addresses). Consequently, the compiler should compute the absolute address for each area, avoid-
ing relative references. Otherwise, future allocations in the same frame would destroy the heap’s
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integrity.

Existing stack objects reside at fixed offsets from the frame and stack pointers; stack heap allocation
preserves those offsets. Objects relative to the frame pointer don’t move. Objects relative to the stack
pointer move, but their % p-relative positions do not change. Accordingly, compilers arrange not to pub-
licize the absolute address of any object in the bottom half of the stack frame (in a way that violates the
scope rules). %sp-relative references stay valid after dynamic allocation, but absolute addresses do not.

No special code is needed to free dynamically allocated stack memory. The function return resets the
stack pointer and removes the entire stack frame, including the heap, from the stack. Naturally, a pro-
gram should not reference heap objects after they have gone out of scope.
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ELF Header

Machine Information

For file identification in e_i dent , SPARC requires the following values.

Figure 4-1: SPARC Identification, e_i dent

Position Value
e ident[El _QLASS] OELFOLASS32
e_ident[ El _DATA] %ELFDATAZMSB

Processor identification resides in the ELF header’s e_nachi ne member and must have the value 2,
defined as the name EM SPARC.

The ELF header’s e_f | ags member holds bit flags associated with the file. SPARC defines no flags; so
this member contains zero.

OBJECT FILES
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Sections

Special Sections

Various sections hold program and control information. Sections in the list below are used by the system
and have the indicated types and attributes.

Figure 4-2: Special Sections

Name Type Attributes
.got  [ISHT PROGBI TS OSHF ALLOC+SHE WR TE
.plt  HSHT PROGBITS USHE ALLOC+SHE WR TE+SHE_EXEQ NSTR

.sdata ESHT_PRCIZBI TS %SI—F_ALL(IHSI—F_V‘N TE

. got This section holds the global offset table. See ““Coding Examples” in Chapter 3 and ““Global
Offset Table” in Chapter 5 for more information.

.pl't This section holds the procedure linkage table. See ‘““Procedure Linkage Table” in Chapter 5
for more information.

.sdata This section holds initialized data that contribute to the program’s memory image. The data
are addressable by the short-form address convention.

Symbol Table

Symbol Values

If an executable file contains a reference to a function defined in one of its associated shared objects, the
symbol table section for that file will contain an entry for that symbol. The st _shndx member of that
symbol table entry contains SHN UNDEF. This informs the dynamic linker that the symbol definition for
that function is not contained in the executable file itself. If that symbol has been allocated a procedure
linkage table entry in the executable file, and the st _val ue member for that symbol table entry is non-
zero, the value will contain the virtual address of the first instruction of that procedure linkage table
entry. Otherwise, the st _val ue member contains zero. This procedure linkage table entry address is
used by the dynamic linker in resolving references to the address of the function. See “‘Function
Addresses’ in Chapter 5 for details.
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Relocation Types

An overview of the instruction and data formats from The SPARC Architecture Manual makes relocation
easier to understand. Relocation entries describe how to alter the following instruction and data fields
(bit numbers appear in the lower box corners).

Figure 4-3: Relocatable Fields

byte8
7 0
half16
15 0
word32
31 0
disp30

31 |29 0
disp22

31 21 0
imm22

31 21 0

simm13
31 12 0
3-word PLT entry

31 0

31 0

31 0

Calculations below assume the actions are transforming a relocatable file into either an executable or a
shared object file. Conceptually, the link editor merges one or more relocatable files to form the output.
It first decides how to combine and locate the input files, then updates the symbol values, and finally per-
forms the relocation. Relocations applied to executable or shared object files are similar and accomplish
the same result. Descriptions below use the following notation.

A This means the addend used to compute the value of the relocatable field.

B This means the base address at which a shared object has been loaded into memory during execu-
tion. Generally, a shared object file is built with a 0 base virtual address, but the execution
address will be different. See “Program Header” in the System V ABI for more information
about the base address.
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G This means the offset into the global offset table at which the address of the relocation entry’s
symbol will reside during execution. See ‘“Coding Examples” in Chapter 3 and ‘‘Global Offset
Table” in Chapter 5 for more information.

L This means the place (section offset or address) of the procedure linkage table entry for a symbol.
A procedure linkage table entry redirects a function call to the proper destination. The link edi-
tor builds the initial procedure linkage table, and the dynamic linker modifies the entries during
execution. See ““Procedure Linkage Table” in Chapter 5 for more information.

P This means the place (section offset or address) of the storage unit being relocated (computed
usingr_of fset).

S This means the value of the symbol whose index resides in the relocation entry.

Relocation entries apply to bytes (byte8), halfwords (half16), or words (the others). In any case, the

r _of fset value designates the offset or virtual address of the first byte of the affected storage unit. The
relocation type specifies which bits to change and how to calculate their values. SPARC uses only

B f 32_Rel a relocation entries with explicit addends. Thus the r _addend member serves as the reloca-
tion addend.

Field names in the following table tell whether the relocation type checks for “overflow.” A calculated
relocation value may be larger than the intended field, and a relocation type may verify (V) the value fits
or truncate (T) the result. As an example, V-simm13 means the the computed value may not have
significant, non-zero bits outside the simm13 field.

NOTE

Figure 4-4: Relocation Types

4-4

Name Value Field Calculation
R _SPARC NONE O 0 [Onone Onone
R _SPARC 8 O 1 Ov-bytes Us+ A
R_SPARC 16 g 2 Bv-haifie Es + A
R _SPARC 32 o 3 pV-word32 S+ A
R SPARC Dl SP8 O 4 [V-bytt8 pS+A-P
RSPARCDISPI6 [ 5 [OV-halfité 0OS+ A- P
RSPARCDISP32 U 6 Ov-word32 Us+ A- P
R_SPARC Wi SP30 g 7 Yvdisp3o B(s +A-P) > 2
RSPARCWISP22 7 8 V-disp22 (S +A- P >> 2
R SPARC H 22 0O 9 QOT-imm22 (S + A > 10
R SPARC 22 0 10 0OV-imm22 0OS + A
R SPARC 13 0 11 Ov-simm13 Us + A
R_SPARC LQLO 0 12 QT-simmi3 (S + A) & Ox3ff
R _SPARC Q0OT10 0o 13 T-simml3 ;G & Ox3ff
R _SPARC Q0T13 O 14 pV-simml3 G
R _SPARC Q0122 0 15 0OT-imm22 0OG>> 10
R _SPARC PC10 0 16 UT-simm13 U(S+ A- P) & Ox3ff
R_SPARC PC22 g 17 Bvdisp22 B(s+A- P > 10
R SPARC WLT30 [ 18 V-disp30 (L + A- P) >> 2
R _SPARC CCPY O 19 [gnone gnone
R SPARC G.(B DAT O 20 [OV-word32 0OS + A
R SPARC JMP_SLOT H 21 Hnone Hsee below
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Figure 4-4: Relocation Types (continued)

R SPARC RELATIVE ] 22 [V-word32 B + A
R_SPARC UA32 0 23 OVwords2 OS + A

Some relocation types have semantics beyond simple calculation.

R_SPARC_GOT10

R_SPARC QOT13

R SPARC QOT22

R_SPARC WPLT30

R_SPARC_CCPY

R_SPARC_G.CB_DAT

R_SPARC JMP_SLOT

R SPARC RELATI VE

R_SPARC_UA32

OBJECT FILES

This relocation type resembles R SPARC LQO10, except it refers to the address of
the symbol’s global offset table entry and additionally instructs the link editor to
build a global offset table.

This relocation type resembles R_ SPARC 13, except it refers to the address of the
symbol’s global offset table entry and additionally instructs the link editor to
build a global offset table.

This relocation type resembles R_ SPARC 22, except it refers to the address of the
symbol’s global offset table entry and additionally instructs the link editor to
build a global offset table.

This relocation type resembles R_ SPARC WDl SP30, except it refers to the address
of the symbol’s procedure linkage table entry and additionally instructs the link
editor to build a procedure linkage table.

The link editor creates this relocation type for dynamic linking. Its offset
member refers to a location in a writable segment. The symbol table index
specifies a symbol that should exist both in the current object file and in a shared
object. During execution, the dynamic linker copies data associated with the
shared object’s symbol to the location specified by the offset.

This relocation type resembles R SPARC 32, except it is used to set a global offset
table entry to the address of the specified symbol. The special relocation type
allows one to determine the correspondence between symbols and global offset
table entries.

The link editor creates this relocation type for dynamic linking. Its offset
member gives the location of a procedure linkage table entry. The dynamic
linker modifies the procedure linkage table entry to transfer control to the desig-
nated symbol’s address [see ““‘Procedure Linkage Table’” in Chapter 5].

The link editor creates this relocation type for dynamic linking. Its offset
member gives a location within a shared object that contains a value representing
a relative address. The dynamic linker computes the corresponding virtual
address by adding the virtual address at which the shared object was loaded to
the relative address. Relocation entries for this type must specify 0 for the sym-
bol table index.

This relocation type resembles R SPARC 32, except it refers to an unaligned
word. That is, the “word” to be relocated must be treated as four separate bytes
with arbitrary alignment, not as a word aligned according to the architecture
requirements.
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Program Loading

As the system creates or augments a process image, it logically copies a file’s segment to a virtual
memory segment. When—and if—the system physically reads the file depends on the program’s execu-
tion behavior, system load, etc. A process does not require a physical page unless it references the logical
page during execution, and processes commonly leave many pages unreferenced. Therefore delaying
physical reads frequently obviates them, improving system performance. To obtain this efficiency in
practice, executable and shared object files must have segment images whose file offsets and virtual
addresses are congruent, modulo the page size.

Virtual addresses and file offsets for SPARC segments are congruent modulo 64 K (0x10000) or larger
powers of 2. Because 64 KB is the maximum page size, the files will be suitable for paging regardless of
physical page size.

Figure 5-1: Executable File

File Offset File Virtual Address
00O ELF header O
HProgram header table g
0 Other information [
0x100 B Text segment BOXlOlOO
0 c 0
1  0x2be00 bytes r10x3bef f
0x2bf 00 O Data segment UJ0x4bf 00
a 0
0 0x4e00 byt =
O ytes D0x500ff
0x30d00 [ Other information [
= o q
Figure 5-2: Program Header Segments
Member Text Data
p_type g PT_LOAD O PT_LQAD
p_of fset U 0x100 U 0x2bf 00
p_vaddr 2 ox10100 2 0x4bf 00
O - O -
p_paddr 7 unspecified 4 unspecified
p_filesz 0 0x2be00 [ 0x4e00
p_nensz [ 0x2be00 O 0x5e24
p_flags UPF R+PF X UPF R+PF_WHPF_X
p_align g 0x10000 g 0x10000

Although the example’s file offsets and virtual addresses are congruent modulo 64 K for both text and
data, up to four file pages hold impure text or data (depending on page size and file system block size).

m The first text page contains the ELF header, the program header table, and other information.
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m The last text page holds a copy of the beginning of data.
m The first data page has a copy of the end of text.
m The last data page may contain file information not relevant to the running process.

Logically, the system enforces the memory permissions as if each segment were complete and separate;
segments’ addresses are adjusted to ensure each logical page in the address space has a single set of per-
missions. In the example above, the region of the file holding the end of text and the beginning of data
will be mapped twice: at one virtual address for text and at a different virtual address for data.

The end of the data segment requires special handling for uninitialized data, which the system defines to
begin with zero values. Thus if a file’s last data page includes information not in the logical memory
page, the extraneous data must be set to zero, not the unknown contents of the executable file. “Impuri-
ties” in the other three pages are not logically part of the process image; whether the system expunges
them is unspecified. The memory image for this program follows, assuming 4 KB (0x1000) pages.

Figure 5-3: Process Image Segments

Virtual Address Contents Segment

0x10000 E Header padding B

O 0x100 bytes 0
0x10100 [ Textsegment 0

O O

0 O Text

O O

B 0x2be00 bytes %
0x3bf 00 O Data padding O

H O0x100bytes H
0x4b000 O  Text padding O

Ll Oxf 00 bytes E
0x4bf 00 E' Datasegment

O O

O O

O U pata

0" 0x4e00 bytes O

O y 0
0x50d00 Uninitialized data [

000x1024 zero bytes [
0x51d24 - Page padding 0

O O

1 0x2dc zero bytes

One aspect of segment loading differs between executable files and shared objects. Executable file seg-
ments typically contain absolute code [see ““Coding Examples’ in Chapter 3]. To let the process execute
correctly, the segments must reside at the virtual addresses used to build the executable file. Thus the
system uses the p_vaddr values unchanged as virtual addresses.
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On the other hand, shared object segments typically contain position-independent code. This lets a
segment’s virtual address change from one process to another, without invalidating execution behavior.
Though the system chooses virtual addresses for individual processes, it maintains the segments’ relative
positions. Because position-independent code uses relative addressing between segments, the difference
between virtual addresses in memory must match the difference between virtual addresses in the file.
The following table shows possible shared object virtual address assignments for several processes, illus-
trating constant relative positioning. The table also illustrates the base address computations.

Figure 5-4: Example Shared Object Segment Addresses

Source Text

Base Address

File O 0x200
Process 1 L0xc0000200
Process 2 DOchOlOZOO
Process 3 70xd0020200
Process 4 F0xd0030200

U 0xc0000000
0 0xc0010000
0 0xd0020000
A 0xd0030000

Uoxc002a400
BOXCOO3a4OO
0 0xd004a400
F0xd005a400
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Dynamic Section

Dynamic section entries give information to the dynamic linker. Some of this information is processor-
specific, including the interpretation of some entries in the dynamic structure.

DI_PLTQOT On SPARC, this entry’s d_pt r member gives the address of the first entry in the pro-
cedure linkage table. As described below, the first entry is special, and the dynamic
linker must know its address.

DI_JMP_REL  Asexplained in the System V ABI, this entry is associated with a table of relocation
entries for the procedure linkage table. For the SPARC processor, this entry is manda-
tory both for executable and shared object files. Moreover, the relocation table’s entries
must have a one-to-one correspondence with the procedure linkage table. See “‘Pro-
cedure Linkage Table’ below for more information.

Global Offset Table

Position-independent code cannot, in general, contain absolute virtual addresses. Global offset tables
hold absolute addresses in private data, thus making the addresses available without compromising the
position-independence and sharability of a program’s text. A program references its global offset table
using position-independent addressing and extracts absolute values, thus redirecting position-
independent references to absolute locations.

Initially, the global offset table holds information as required by its relocation entries [see ‘““Relocation” in
Chapter 4]. After the system creates memory segments for a loadable object file, the dynamic linker
processes the relocation entries, some of which will be type R SPARC @B _DAT referring to the global
offset table. The dynamic linker determines the associated symbol values, calculates their absolute
addresses, and sets the appropriate memory table entries to the proper values. Although the absolute
addresses are unknown when the link editor builds an object file, the dynamic linker knows the
addresses of all memory segments and can thus calculate the absolute addresses of the symbols contained
therein.

If a program requires direct access to the absolute address of a symbol, that symbol will have a global
offset table entry. Because the executable file and shared objects have separate global offset tables, a
symbol’s address may appear in several tables. The dynamic linker processes all the global offset table
relocations before giving control to any code in the process image, thus ensuring the absolute addresses
are available during execution.

The table’s entry zero is reserved to hold the address of the dynamic structure, referenced with the sym-
bol DYNAM C. This allows a program, such as the dynamic linker, to find its own dynamic structure
without having yet processed its relocation entries. This is especially important for the dynamic linker,
because it must initialize itself without relying on other programs to relocate its memory image.

The system may choose different memory segment addresses for the same shared object in different pro-
grams; it may even choose different library addresses for different executions of the same program.
Nonetheless, memory segments do not change addresses once the process image is established. As long
as a process exists, its memory segments reside at fixed virtual addresses.

A global offset table’s format and interpretation are processor-specific. For SPARC, the symbol
_Q.CBAL_CFFSET_TABLE_may be used to access the table.
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Figure 5-5: Global Offset Table

extern Hf32 Addr _A.CBAL_COFFSET _TABLE [];

The symbol _GQ.CBAL_CFFSET_TABLE may reside in the middle of the . got section, allowing both nega-
tive and non-negative ‘‘subscripts’ into the array of addresses.

Function Addresses

References to the address of a function from an executable file and the shared objects associated with it
might not resolve to the same value. References from within shared objects will normally be resolved by
the dynamic linker to the virtual address of the function itself. References from within the executable file
to a function defined in a shared object will normally be resolved by the link editor to the address of the
procedure linkage table entry for that function within the executable file.

To allow comparisons of function addresses to work as expected, if an executable file references a func-
tion defined in a shared object, the link editor will place the address of the procedure linkage table entry
for that function in its associated symbol table entry. [See ““Symbol Values’ in Chapter 4]. The dynamic
linker treats such symbol table entries specially. If the dynamic linker is searching for a symbol, and
encounters a symbol table entry for that symbol in the executable file, it normally follows the rules below.

1. If the st_shndx member of the symbol table entry is not SHN_UNDEF, the dynamic linker has found
a definition for the symbol and uses its st _val ue member as the symbol’s address.

2. Ifthe st _shndx member is SHN UNDEF and the symbol is of type STT_FUNC and the st _val ue
member is not zero, the dynamic linker recognizes this entry as special and uses the st _val ue
member as the symbol’s address.

3. Otherwise, the dynamic linker considers the symbol to be undefined within the executable file and
continues processing.

Some relocations are associated with procedure linkage table entries. These entries are used for direct
function calls rather than for references to function addresses. These relocations are not treated in the
special way described above because the dynamic linker must not redirect procedure linkage table entries
to point to themselves.

Procedure Linkage Table

Much as the global offset table redirects position-independent address calculations to absolute locations,
the procedure linkage table redirects position-independent function calls to absolute locations. The link
editor cannot resolve execution transfers (such as function calls) from one executable or shared object to
another. Consequently, the link editor arranges to have the program transfer control to entries in the pro-
cedure linkage table. On SPARC, procedure linkage tables reside in private data. The dynamic linker
determines the destinations’ absolute addresses and modifies the procedure linkage table’s memory
image accordingly. The dynamic linker thus can redirect the entries without compromising the position-
independence and sharability of the program’s text. Executable files and shared object files have separate
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procedure linkage tables.

The first four procedure linkage table entries are reserved. (The original contents of these entries are
unspecified, despite the example below.) Each entry in the table occupies 3 words (12 bytes), and the last
table entry must be followed by a nop instruction. As mentioned before, a relocation table is associated
with the procedure linkage table. The DT_JMP_REL entry in the _DYNAM C array gives the location of the
first relocation entry. The relocation table’s entries parallel the procedure linkage table in a one-to-one
correspondence. That is, relocation table entry 0 applies to procedure linkage table entry 0, and so on.
With the exception of the first four entries, the relocation type will be R SPARC JMP_SLOT, the relocation
offset will specify the address of first byte of the associated procedure linkage table entry, and the symbol
table index will reference the appropriate symbol.

To illustrate procedure linkage tables, the figure below shows four entries: two of the four initial reserved
entries, a third to call nanel, and a fourth to call nanme2. The example assumes the entry for nane2 is the
table’s last entry and shows the following nop instruction. The left column shows the instructions from
the object file before dynamic linking. The right column demonstrates a possible way the dynamic linker
might “fix’’ the procedure linkage table entries.

Figure 5-6: Procedure Linkage Table Example

Object File Memory Segment

. PLTO: d. PLTO:

uni np 4 save  %p, - 64, %p

uni np g call dynamic-linker

uni np 0 nop
.PLTL: 0. PLT1:

uni np O .word identification

uni np O uni np

uni np g uni np

O

PR I—I PR
. PLT101: g PLT101:

set hi (.-.PLTO), %1 set hi (.-.PLTO), %1

ba, a . PLTO O set hi %i (narel), %g1

nop U j npl %1+% o( narrel) , %g0
. PLT102: g. PLT102:

set hi (.-.PLTO), %1 ; set hi (.-.PLTO), %1

ba, a . PLTO 0 set hi %i (name2) , %g1

nop O j mpl %g1+% o( nane2) , %0

nop ]Ell nop

Following the steps below, the dynamic linker and the program “‘cooperate’ to resolve symbolic refer-
ences through the procedure linkage table. Again, the steps described below are for explanation only.
The precise execution-time behavior of the dynamic linker is not specified.

1. When first creating the memory image of the program, the dynamic linker changes the initial pro-
cedure linkage table entries, making them transfer control to one of the dynamic linker’s own rou-
tines: dynamic-linker above. It also stores a word of identification information in the second entry.
When it receives control, it can examine this word to determine what object called it.
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2. All other procedure linkage table entries initially transfer to the first entry, allowing the dynamic
linker to can gain control at the first execution of each table entry. For illustration, assume the pro-
gram calls nanel, which transfers control to the label . PLT101.

3. The set hi instruction computes the distance between the current and the initial procedure linkage
table entries, . PLT101 and . PLTO, respectively. This value occupies the most significant 22 bits of
the %g1 register. In this example, %g1 will contain 0x12f 000 when the dynamic linker receives
control.

4. Next, the ba, a instruction jumps to . PLTO, which then establishes a stack frame and calls the
dynamic linker.

5. Using the identification value, the dynamic linker finds its data structures associated with the object
in question, including the relocation table.

6. By shifting the %91 value and dividing by the size of each procedure linkage table entry, the
dynamic linker computes the index of the relocation entry for nanel. Relocation entry 101 will
have type R SPARC JMP_SLOT, its offset will specify the address of . PLT101, and its symbol table
index will reference nanel.

7. Knowing this, the dynamic linker finds the symbol’s “‘real’” value, unwinds the stack, modifies the
procedure linkage table entry, and transfers control to the desired destination.

Although the dynamic linker is not required to create the instruction sequences under the ‘“Memory Seg-
ment”’ column, it might. Assuming it actually did, several points deserve further explanation.

m To make the code re-entrant, the procedure linkage table’s instructions must be changed in a partic-
ular sequence. That is, if the dynamic linker is “‘fixing” a function’s procedure linkage table entry
and a signal arrives, the signal handling code must be able to call the original function with predict-
able (and correct) results.

m The dynamic linker must change two words to convert an entry; it can update each word atomi-
cally. Re-entrancy can be achieved by first overwriting the nop with the j npl instruction, and then
patching the ba, a to be set hi . If a re-entrant function call occurs between the two word updates,
the j npl will reside in the delay slot of the ba, a instruction, which annuls the delay instruction’s
effects. Consequently, the dynamic linker gains control a second time. Although both invocations
of the dynamic linker modify the same procedure linkage table entry, their changes do not interfere
with each other.

m The first set hi instruction of a procedure linkage table entry can fill the delay slot of the previous
entry’s j npl instruction. Although the set hi changes the value of the %g1 register, the previous
contents can be safely discarded.

m After conversion, the last procedure linkage table entry (. PLT102 above) needs a delay instruction
for itsj npl . The required, trailing nop fills this delay slot.

The LD _BI ND_NOWNenvironment variable can change dynamic linking behavior. If its value is non-null,
the dynamic linker evaluates procedure linkage table entries before transferring control to the program.
That is, the dynamic linker processes relocation entries of type R SPARC JMP_SLOT during process initial-
ization. Otherwise, the dynamic linker evaluates procedure linkage table entries lazily, delaying symbol
resolution and relocation until the first execution of a table entry.
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NOTE

Lazy binding generally improves overall application performance, because unused symbols do not incur
the dynamic linking overhead. Nevertheless, two situations make lazy binding undesirable for some
applications. First, the initial reference to a shared object function takes longer than subsequent calls,
because the dynamic linker intercepts the call to resolve the symbol. Some applications cannot tolerate
this unpredictability. Second, if an error occurs and the dynamic linker cannot resolve the symbol, the
dynamic linker will terminate the program. Under lazy binding, this might occur at arbitrary times. Once
again, some applications cannot tolerate this unpredictability. By turning off lazy binding, the dynamic
linker forces the failure to occur during process initialization, before the application receives control.

Program Interpreter

There are two valid program interpreters for programs conforming to the SPARC ABI:

5-8

fusr/lib/ld. so. 1 fusr/lib/libc.so.1
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System Library

Support Routines

Besides operating system services, libsys contains the following processor-specific support routines.

Figure 6-1: |i bsys Support Routines

_Qadd ~Qcnp _Qcnmpe _Qdiv _Qdtoq
~Qfeq _Qfge _Qfgt _Qfle _Qflt
~Qfne _Qitog _Qmuil _Qneg _Qqtod
_Qaqtoi _Qqtos _Qqtou _Qsgrt _Qstoq
_Qsub ~Qutogq .div __dtou _ _ftou
. mul .rem .stretl .stret2 .stret4
.stret8 .udiv . umul .urem

Routines listed below employ the standard calling sequence that Chapter 3 describes in ““Function Calling

Sequence.”

Descriptions are written from the caller’s point of view, with respect to register usage and

stack frame layout.

| ong doubl e _Q add(long doubl e a,

int _Qcnp(long double a,

int _Qcnpe(long double a,

LIBRARIES

| ong doubl e b)

This function corresponds to the SPARC f addq instruction. It returns a + b computed in
quad-precision. The following aspects of exception handling mimic the f addq instruction: If
any exceptions arise for which the corresponding TEM bits of the FSR are on, a SI G-PE will
be generated, and the aexc field of the FSR will be unchanged. Otherwise any exceptions are
OR’ed into the aexc field of the FSR.

| ong doubl e b)
This function compares a and b as quad-precision values and returns a value that indicates
their relative ordering.

Relation Value
aequalb g o
alessthanb g1
a greater than b E 2
a unordered with respecttob 7 3

The following aspects of exception handling mimic the f cnpq instruction: If any exceptions
arise for which the corresponding TEM bits of the FSR are on, a S| G-PE will be generated,
and the aexc field of the FSR will be unchanged. Otherwise any exceptions are OR’ed into the
aexc field of the FSR. Upon return, the floating-point condition codes have unspecified
values.

| ong doubl e b)

This function compares a and b as quad-precision values and returns a value that indicates
their relative ordering, using the same values as _Q cnp. The following aspects of exception
handling mimic the f cnpeq instruction: If any exceptions arise for which the corresponding
TEM bits of the FSR are on, a S| G-PE will be generated, and the aexc field of the FSR will be
unchanged. Otherwise any exceptions are OR’ed into the aexc field of the FSR. Upon return,
the floating-point condition codes have unspecified values.
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| ong doubl e _Qdiv(long double a, |ong doubl e b)

This function corresponds to the SPARC f di vq instruction. It returns a/b computed in
guad-precision. The following aspects of exception handling mimic the f di vq instruction: If
any exceptions arise for which the corresponding TEM bits of the FSR are on, a SI G-PE will
be generated, and the aexc field of the FSR will be unchanged. Otherwise any exceptions are
OR’ed into the aexc field of the FSR.

| ong doubl e _Q dtoqg(doubl e a)

i nt

i nt

i nt

i nt

i nt

This function corresponds to the SPARC f dt oqg instruction. It converts the double-precision
input argument to quad-precision and returns the quad-precision value. The following
aspects of exception handling mimic the f dt oq instruction: If any exceptions arise for which
the corresponding TEM bits of the FSR are on, a SI G-PE will be generated, and the aexc field
of the FSR will be unchanged. Otherwise any exceptions are OR’ed into the aexc field of the
FSR.

_Qfeq(long doubl e a, |ong doubl e b)

This function compares a and b as quad-precision values and returns a nonzero value if they
are equal, zero otherwise. The following aspects of exception handling mimic the f cnpq
instruction: If any exceptions arise for which the corresponding TEM bits of the FSR are on, a
S| GFPE will be generated, and the aexc field of the FSR will be unchanged. Otherwise any
exceptions are OR’ed into the aexc field of the FSR. Upon return, the floating-point condition
codes have unspecified values.

_Qfge(long doubl e a, |ong doubl e b)

This function compares a and b as quad-precision values and returns a nonzero value if a is
greater than or equal to b, zero otherwise. The following aspects of exception handling
mimic the f cnpeq instruction: If any exceptions arise for which the corresponding TEM bits
of the FSR are on, a SI G-PE will be generated, and the aexc field of the FSR will be
unchanged. Otherwise any exceptions are OR’ed into the aexc field of the FSR. Upon return,
the floating-point condition codes have unspecified values.

_Qfgt(long doubl e a, |ong double b)

This function compares a and b as quad-precision values and returns a nonzero value if a is
greater than b, zero otherwise. The following aspects of exception handling mimic the

f cnpeq instruction: If any exceptions arise for which the corresponding TEM bits of the FSR
are on, a SI G-PE will be generated, and the aexc field of the FSR will be unchanged. Other-
wise any exceptions are OR’ed into the aexc field of the FSR. Upon return, the floating-point
condition codes have unspecified values.

_Qfle(long doubl e a, |ong doubl e b)

This function compares a and b as quad-precision values and returns a nonzero value if a is
less than or equal to b, zero otherwise. The following aspects of exception handling mimic
the f cnpeq instruction: If any exceptions arise for which the corresponding TEM bits of the
FSR are on, a SI G-PE will be generated, and the aexc field of the FSR will be unchanged. Oth-
erwise any exceptions are OR’ed into the aexc field of the FSR. Upon return, the floating-
point condition codes have unspecified values.

_Qflt(long doubl e a, |ong double b)

This function compares a and b as quad-precision values and returns a nonzero value if a is
less than b, zero otherwise. The following aspects of exception handling mimic the f cnpeq
instruction: If any exceptions arise for which the corresponding TEM bits of the FSR are on, a
S| GFPE will be generated, and the aexc field of the FSR will be unchanged. Otherwise any
exceptions are OR’ed into the aexc field of the FSR. Upon return, the floating-point condition
codes have unspecified values.
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int _Qfne(long double a, |1ong doubl e b)
This function compares a and b as quad-precision values and returns a nonzero value if they
are unordered or not equal, zero otherwise. The following aspects of exception handling
mimic the f cnpq instruction: If any exceptions arise for which the corresponding TEM bits of
the FSR are on, a SI G-PE will be generated, and the aexc field of the FSR will be unchanged.
Otherwise any exceptions are OR’ed into the aexc field of the FSR. Upon return, the floating-
point condition codes have unspecified values.

long double Qitoqg(int a)
This function corresponds to the SPARC f i t og instruction. It converts the integer input
argument to quad-precision and returns the quad-precision value. _Q it oq raises no excep-
tions.

| ong doubl e _Q mul (1 ong doubl e a, |ong doubl e b)
This function corresponds to the SPARC f nul g instruction. It returns a x b computed in
guad-precision. The following aspects of exception handling mimic the f mul q instruction: If
any exceptions arise for which the corresponding TEM bits of the FSR are on, a SI G-PE will
be generated, and the aexc field of the FSR will be unchanged. Otherwise any exceptions are
OR’ed into the aexc field of the FSR.

| ong doubl e _Q neg(l ong doubl e a)
This function corresponds to the SPARC f negs instruction. It returns —a computed in quad-
precision. _Q neg raises no exceptions.

doubl e _Q qtod(long doubl e a)
This function corresponds to the SPARC f gt od instruction. It converts the quad-precision
input argument to double-precision and returns the double-precision value. The following
aspects of exception handling mimic the f gt od instruction: If any exceptions arise for which
the corresponding TEM bits of the FSR are on, a S| G-PE will be generated, and the aexc field
of the FSR will be unchanged. Otherwise any exceptions are OR’ed into the aexc field of the
FSR.

int _Qqtoi(long double a)
This function corresponds to the SPARC f gt oi instruction. It converts the quad-precision
input argument to a signed 32-bit integer and returns the integer value. The following aspects
of exception handling mimic the f gt oi instruction: If any exceptions arise for which the
corresponding TEM bits of the FSR are on, a S| G-PE will be generated, and the aexc field of
the FSR will be unchanged. Otherwise any exceptions are OR’ed into the aexc field of the
FSR.

float _Q gtos(long double a)
This function corresponds to the SPARC f gt os instruction. It converts the quad-precision
input argument to single-precision and returns the single-precision value. The following
aspects of exception handling mimic the f gt os instruction: If any exceptions arise for which
the corresponding TEM bits of the FSR are on, a S| G-PE will be generated, and the aexc field
of the FSR will be unchanged. Otherwise any exceptions are OR’ed into the aexc field of the
FSR.

unsi gned int _Q qtou(long doubl e a)
This function converts the quad-precision input argument to an unsigned integer (discarding
any fractional part) and returns the unsigned integer value. _Q gt ou raises exceptions as fol-
lows.
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If0<ac< 232, the operation is successful. If a is a whole number, no exceptions are
raised. If a is not a whole number, the inexact exception is raised.

Otherwise, the value returned by _Q gt ou is unspecified, and the invalid exception is
raised.

If any exceptions arise for which the corresponding TEM bits of the FSR are on, a S| G-PE will
be generated, and the aexc field of the FSR will be unchanged. Otherwise, any exceptions are
OR’ed into the aexc field of the FSR. (Note that _Q qt ou is present for the convenience of
compilers and has no direct counterpart in the SPARC instruction set.)

| ong doubl e _Q sqrt(long doubl e a)
This function corresponds to the SPARC f sqrt g instruction. It returns the square root of its
argument, computed in quad-precision. The following aspects of exception handling mimic
the f sgrt q instruction: If any exceptions arise for which the corresponding TEM bits of the
FSR are on, a SI G-PE will be generated, and the aexc field of the FSR will be unchanged. Oth-
erwise any exceptions are OR’ed into the aexc field of the FSR.

| ong doubl e Q stoq(float a)
This function corresponds to the SPARC f st oqg instruction. It converts the single-precision
input argument to quad-precision, and returns the quad-precision value. The following
aspects of exception handling mimic the f st oq instruction: If any exceptions arise for which
the corresponding TEM bits of the FSR are on, a SI G-PE will be generated, and the aexc field
of the FSR will be unchanged. Otherwise any exceptions are OR’ed into the aexc field of the
FSR.

| ong doubl e _Q sub(long double a, |ong doubl e b)
This function corresponds to the SPARC f subqg instruction. It returns a —b computed in
guad-precision. The following aspects of exception handling mimic the f subq instruction: If
any exceptions arise for which the corresponding TEM bits of the FSR are on, a SI G-PE will
be generated, and the aexc field of the FSR will be unchanged. Otherwise any exceptions are
OR’ed into the aexc field of the FSR.

| ong doubl e _Q utoqg(unsigned int a)
This function converts the unsigned integer value in its argument to quad-precision, and
returns the quad-precision value. _Q ut oq raises no exceptions. (Note that _Q ut oq is
present for the convenience of compilers and has no direct counterpart in the SPARC instruc-
tion set.)

int .div(int a, int b)
This function computes a / b with signed integer division, leaving the result in the caller’s
%0 register. Truncation is toward zero, regardless of the operands’ signs. If the divisor (b)
is zero, the function generates a software trap 2, with the consequences specified in ““‘Operat-
ing System Interface” of Chapter 3. Upon return, the integer condition codes and registers
%1 through %@5 have unspecified values.

unsigned int __ dtou(doubl e a)
This function converts the double-precision input argument to an unsigned integer (discard-
ing any fractional part) and returns the unsigned integer value. _ _dt ou raises exceptions as
follows.
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unsi gned i

int .mul (i

int .ren(i

.Stret1,

LIBRARIES

If0<a< 232, the operation is successful. If a is a whole number, no exceptions are
raised. If a is not a whole number, the inexact exception is raised.

Otherwise, the value returned by __dt ou is unspecified, and the invalid exception is
raised.

If any exceptions arise for which the corresponding TEM bits of the FSR are on, a S| GFPE will
be generated, and the aexc field of the FSR will be unchanged. Otherwise, any exceptions are
OR’ed into the aexc field of the FSR. (Note that __dt ou is present for the convenience of
compilers and has no direct counterpart in the SPARC instruction set.)

nt _ ftou(float a)

This function converts the single-precision input argument to an unsigned integer (discard-
ing any fractional part) and returns the unsigned integer value. __ft ou raises exceptions as
follows.

If0<ac< 232, the operation is successful. If a is a whole number, no exceptions are raised.
If a is not a whole number, the inexact exception code is raised.

Otherwise, the value returned by __ft ou is unspecified, and the invalid exception is
raised.

If any exceptions arise for which the corresponding TEM bits of the FSR are on, a S| GFPE will
be generated, and the aexc field of the FSR will be unchanged. Otherwise, any exceptions are
OR’ed into the aexc field of the FSR. (Note that __ft ou is present for the convenience of
compilers and has no direct counterpart in the SPARC instruction set.)

nt a, int b)

This function computes a x b with signed integer multiplication. When . mul returns, the
caller’s register %00 contains the least significant 32 bits of the 64-bit result; register %01 holds
the most significant 32 bits of the result. Upon return, the integer condition codes and regis-
ters %02 through %5 have unspecified values.

nt a, int b)

This function computes the signed integer remainder of a / b, leaving the result in the caller’s
%0 register. The remainder has the same sign as the dividend. If the divisor (b) is zero, the
function generates a software trap 2, with the consequences specified in ““Operating System
Interface’ of Chapter 3. Upon return, the integer condition codes and registers %@1 through
%5 have unspecified values.

.Stret2, .stret4, .stret8

Although these entry points work with the standard calling sequence, they should not be
called. Instead, a function that returns a structure, union, or quad-precision value may
transfer control to one of these entry points, which in turn will copy the result structure’s
value, restore the original caller’s context, and return control to the original caller. Descrip-
tions are written from the current stack frame’s point of view, with respect to register usage
and stack frame layout. That is, the routines run in the stack frame of the function that was
called to return the structure, union, or quad-precision value; they use the following inter-
face.

%0 This register holds the address of the object to be returned. That is, the value of
this object will be copied into the space supplied by the original caller.
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unsi gned .

unsi gned .

%1 This register holds the size, in bytes, of the object the called function intends to
return to its caller.

% p+64 The word residing at % p+64 holds the address of the destination object supplied
by the caller. That is, the object to which %00 points will be copied to the space
addressed by % p+64.

% 7 As the standard calling sequence specifies, this register holds the address of the
original cal | instruction.

% 7+8 Again following the calling sequence for functions that return structures, unions,
or quad-precision values, the word at this address should be an uni np instruc-
tion. The least significant 12 bits of the instruction hold the least significant 12
bits of the size of the object expected by the caller.

The entry points perform the following steps.

1. They verify the word at % 7+8 is an uni np instruction. If it is not, they restore the
caller’s context and return control to the word addressed by % 7+8.

2. If% 7+8 is an uni np instruction, they compare the low order 12 bits of the instruc-
tion to the low order 12 bits of %01. If the actual and expected sizes do not match,
the entry points restore the caller’s context and return control to the word
addressed by % 7+8.

3. If the low order 12 bits of the sizes match, they copy %1 bytes from the object
addressed by %00 to the object addressed by the word residing at % p+64.

4. After copying the return object, they set % O to the address of the destination object,
restore the caller’s context, and return control to the word addressed by % 7+12.

Upon return, the integer condition codes and the called function’s registers % 1 through % 5
have unspecified values. Moreover, the value of % 0 is unspecified too, unless the program
successfully copies the return object to its destination.

Four entry points exist to handle the four possible alignment constraints for structured
objects. Thatis,.stretl,.stret2,.stret4,and. stret8 should be used when both the
source and the destination are aligned on at least a byte, halfword, word, or doubleword
boundary, respectively. If either the source or the destination object has insufficient align-
ment for the entry point used, the program has undefined behavior. For example, if the
address of the caller’s destination object is odd and the called function uses . stret 2 to
return its value, the program behavior is undefined.

udi v(unsi gned a, unsigned b)

This function computes a / b with unsigned integer division, leaving the result in the caller’s
%0 register. If the divisor (b) is zero, the function generates a software trap 2, with the
consequences specified in ““Operating System Interface” of Chapter 3. Upon return, the
integer condition codes and registers %01 through %5 have unspecified values.

unul (unsi gned a, unsigned b)

This function computes a x b with unsigned integer multiplication. When . umul returns, the
caller’s register %00 contains the least significant 32 bits of the 64-bit result; register %01 holds
the most significant 32 bits of the result. Upon return, the integer condition codes and regis-
ters %02 through %5 have unspecified values.
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unsi gned . uren{unsi gned a, unsigned b)
This function computes the unsigned integer remainder of a / b, leaving the result in the
caller’s %00 register. If the divisor (b) is zero, the function generates a software trap 2, with
the consequences specified in ““Operating System Interface” of Chapter 3. Upon return, the
integer condition codes and registers %01 through %5 have unspecified values.

Global Data Symbols

Thel i bsys library requires that some global external data objects be defined for the routines to work
properly. In addition to the corresponding data symbols listed in the System V ABI, the following sym-
bols must be provided in the system library on all ABI-conforming systems implemented with the
SPARC processor architecture. Declarations for the data objects listed below can be found in the Data
Definitions section of this chapter or immediately following the table.

Figure 6-2: | i bsys, Global External Data Symbols

__huge_val

Application Constraints

As described above, | i bsys provides symbols for applications. In a few cases, however, an application is
obliged to provide symbols for the library. In addition to the application-provided symbols listed in this
section of the System V ABI, conforming applications on the SPARC processor architecture are also
required to provide the following symbols.

extern _end; This symbol refers neither to a routine nor to a location with interesting contents.
Instead, its address must correspond to the beginning of a program’s dynamic alloca-
tion area, called the heap. Typically, the heap begins immediately after the data seg-
ment of the program’s executable file.

extern const int _|ib_version;
This variable’s value specifies the compilation and execution mode for the program.
If the value is zero, the program wants to preserve the semantics of older (pre-ANSI)
C, where conflicts exist with ANSI. Otherwise, the value is non-zero, and the pro-
gram wants ANSI C semantics.
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Data Definitions

This section contains standard header files that describe system data. These files are referred to by their
names in angle brackets: <name.h>and <sys/name.h>. Included in these headers are macro definitions
and data definitions.

The data objects described in this section are part of the interface between an ABI-conforming application
and the underlying ABI-conforming system where it will run. While an ABI-conforming system must
provide these interfaces, it is not required to contain the actual header files referenced here. Program-
mers should observe that the sources of the structures defined in these headers are defined in SVID.

ANSI C serves as the ABI reference programming language, and data definitions are specificed in ANSI C
format. The C language is used here as a convenient notation. Using a C language description of these
data objects does not preclude their use by other programming languages.

Figure 6-3: <assert. h>

extern void __assert(const char *, const char *, int);
#define assert(EX) (void)((EX)||(__assert(#EX, __FILE _, __LINE ), 0))
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Figure 6-4: <ctype. h>

s N

#define _U 01

#define _L 02

#define _N 04

#define _S 010

#define _P 020

#define _C 040

#define _B 0100

#define _X 0200

extern unsi gned char _ _ctype[];

#define isal pha(c) ((__ctypet+tl)[cl & _U _L))
#define i supper(c) ((__ctype+l)[c] & U

#define islower(c) ((__ctype+l)[c] & L)

#define isdigit(c) ((__ctype+l)[c] & N

#define isxdigit(c) ((__ctype+l)[c] & X)

#def i ne i sal nun{c) ((__ctypetl)[cl& _U _L|_N)
#defi ne i sspace(c) ((__ctype+l)[c] & 9

#define ispunct(c) ((__ctype+l)[c] & P)

#define isprint(c) ((__ctype+l)[cl& _P|_U_L|_N_B))
#define isgraph(c) ((__ctypetl)[cl & _P _U_L|_N)
#define iscntrl(c) ((__ctype+l)[c] & O

#define isascii(c) (' ((c)&0177))

#define _toupper(c) ((__ctype+258)[c])

#define _tol owner(c) ((__ctype+258)[c])

#define toascii(c) ((c)&177)

)

in an internationalized environment, applications are encouraged to use the functions in libc/libsys

The data definitions in ctype.h are moved to Level 2 as of Jan. 1 1993. In order to correctly function
instead.
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Figure 6-5: <dirent. h>

7

typedef struct {

int dd_fd;

int dd_I oc;

int dd_si ze;

char *dd_buf ;
} DR
struct dirent {

ino_t d_i no;

of f _t d_off;

unsi gned short d_reclen;

char d_nane[ 1] ;
|
#define rewinddir( dirp) seekdir( dirp, OL) J

Figure 6-6: <errno. h>

extern int errno;
#def i ne EPERM 1
#def i ne ENCENT 2
#defi ne ESRCH 3
#defi ne EI NTR 4
#define EI O 5
#define ENXI O 6
#define E2BI G 7
#def i ne ENCEXEC 8
#def i ne EBADF 9
#define ECH LD 10
#defi ne EAGAIN 11
#def i ne ENOMEM 12
#def i ne EACCES 13
#defi ne EFAULT 14
#def i ne ENOTBLK 15
#def i ne EBUSY 16
#defi ne EEXI ST 17
#def i ne EXDEV 18
#def i ne ENCDEV 19
#defi ne ENOTD R 20
#define El SD R 21
#defi ne El NVAL 22
#defi ne ENFI LE 23
#defi ne EMFI LE 24
#def i ne ENOTTY 25
#def i ne ETXTBSY 26

g

)
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Figure 6-6: <errno. h> (continued)

47;:

#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne

EFBI G

ESPI PE
ERCFS
EMLI NK
EPI PE

El DRM
ECGHRN\G
EL2NSYNC
EL3HT
EL3RST
ELNRNG
EUNATCH
ENCCSI
EL2HT
EDEADLK
ENCLCK
ENCSTR
ENCDATA
ETI ME

ENCPKG
EREMOTE
ENCLI NK

ECOW
EPROTO
EMLTI HOP

ENAMETOOLONG
EOVERFLON
ENOTLN Q
EBADFD

ENCBYS

ELOCP
ERESTART
ESTRPI PE
ENOTEMPTY
EUSERS
ECONNABCRTED
ECONNRESET
ECONNREFUSED
ESTALE

27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
60
61
62
63
64
65
66
67
68
69
70
71

7
78

81
82
89
90
91
92

94
130

146
151

74

79
80

93

131

IQQN

o

)
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Figure 6-7: <fcntl.h>

; )

#define O RDONLYO
#define O WRO\LY1
#define O RDWR 2

#def i ne O APPEND 010
#define O SYNC 020
#def i ne O_NONBLOK 0200

#def i ne O CREAT 00400
#def i ne O_ TRUNC 01000
#define O EXCL 02000
#def i ne O NOCTTY 04000

#def i ne F_DUPFD
#define F_GETFD
#define F_SETFD
#define F_CGETFL
#define F_SETFL
#define F_CGETLK 14
#define F_SETLK 6

A WNEFEO

#def i ne F_SETLKW 7
#defi ne FD_COLCEXEC 1
#def i ne O ACOMDE 3

typedef struct flock {

short | _type;
short | _whence;
of f _t | start;
of f _t I _len;
| ong | _sysid;
pid_t | _pid;
| ong pad[ 4] ;

} flock_t;

#define F_ROLCK 01
#define F_ WRLCK 02
#define F_UNLCK 03

;S )

Figure 6-8: <fl oat. h>

extern int __flt_rounds;
#defi ne FLT_ROUNDS __flt_rounds
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Figure 6-9: <f nt nsg. h>

47;:

#def i ne

#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#defi ne

#def i ne
#def i ne
#def i ne
#def i ne
#def i ne

#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne

#def i ne
#def i ne
#def i ne
#def i ne

o

MM NULL

MM HARD
MM SCFT
MM_FI RV
MM RECOVER
MM NRECOV
MM APPL
MM_UTI L

MM CPSYS
MM PR NT
MM CONSCLE

MM NCSEV
MM HALT

MM ERRCR
MV WARN NG
MM | NFO

MM NULLLBL
MM NULLSEV
MM NULLME

MM NULLTXT
MM NULLACT
MM NULLTAG

MM NOTOK
MM CK

MM_NCOVEG
MV NOOON

oL

0x00000001L
0x00000002L
0x00000004L
0x00000100L
0x00000200L
0x00000008L
0x00000010L
0x00000020L
0x00000040L
0x00000080L

WN PO

4

((char *) 0)
MVI_NCBEV

oL

((char *) 0)
((char *) 0)
((char *) 0)

-1

0x00
0x01
0x04

IQQN

w4
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Figure 6-10: <ftw h>

7

#def i ne FTWF
#define FTWD
#defi ne FTWDN\R
#def i ne FTWNS
#define FTWSL
#defi ne FTWDP

struct FTW
{ .
1 nt
int
int

\

#defi ne FTW PHYS
#defi ne FTW MOUNT 02
#define FTWGD R 04
#def i ne FTW DEPTH 010

01

O WNRFEO

quit;
base;
| evel ;

Figure 6-11: <grp. h>

struct group {
char
char
gid_t
char

-

*gr_nane,;
*gr _passwd;
gr_gid;

* % gr _rrem

6-14
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Figure 6-12: <sys/i pc. h>

s N

struct ipc_perm {

uid_t ui d;

gidt gid;

uid_t cui d;

gid_t cgi d;

node_t node;

unsi gned | ong seq;

key_t key;

| ong pad[ 4] ;
b
#def i ne | PC_CREAT 0001000
#define | PC_EXCL 0002000
#define | PC_NOWI T 0004000
#define | PC_PR VATE (key_t)O0
#define | PC_RM D 10
#define | PC_SET 11
#define | PC_STAT 12

- )

Figure 6-13: <l angi nf 0. h>

s N

#define DAY_1 1
#defi ne DAY_2 2
#define DAY_3 3
#define DAY _4 4
#define DAY 5 5
#define DAY_6 6
#define DAY_7 7
#defi ne ABDAY 1 8
#def i ne ABDAY_2 9
#def i ne ABDAY_3 10
#def i ne ABDAY_4 11
#def i ne ABDAY_5 12
#def i ne ABDAY_6 13
#def i ne ABDAY_7 14
#define MON 1 15
#defi ne MON 2 16
#define MON 3 17
#defi ne MON 4 18
#define MON 5 19
#define MON_6 20
#define MON 7 21
#define MON 8 22
#define MON 9 23

- )

(continued on next page)
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Figure 6-13: <l angi nf 0. h> (continued)

7

#defi ne
#defi ne
#defi ne

#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne

#def i ne
#defi ne
#defi ne
#defi ne
#defi ne

#defi ne
#defi ne
#defi ne
#defi ne
#defi ne

g

MON_10
MON_11
MON_12

ABMN 1
ABMON 2
ABMN 3
ABMN 4
ABMON 5
ABMN 6
ABMN 7
ABMON 8
ABMN 9
ABMON 10
ABMON 11
ABMN 12

RADI XCHAR
THOUSEP
YESSTR
NCSTR
CRN\NCYSTR

D T_FM
D_FMP
T_FMT
AM STR
PM STR

24
25
26

27
28
29
30
31
32
33
34
35
36
37
38

39
40
41
42
43

44
45
46
47
48
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Figure 6-14: <limts. h>

47;:

#def i ne

#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne

#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne

e

MB_LEN MAX

ARG MAX
CH LD MAX
MAX_CANON
NGROLPS_MAX
LI NK_VAX
NAVE_MAX
CPEN_MAX
PASS_MAX
PATH_MAX
Pl PE BUF
MAX_| NPUT

NL_ARGVAX
NL_LANGVAX
NL_MBGVAX
NL_NVAX
NL_SETMAX
NL_TEXTMAX
NZERO
TMP_MBX
FOHR_MAX

E I .

20
17576
1048576

/* starred val ues vary and shoul d be retrieved using sysconf() or pathconf() */

9
14
32767

255
255

IQQN

J
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Figure 6-15:; <l ocal e. h>

; )

struct |conv {
char *deci nal _poi nt ;
char *t housands_sep;
char *groupi ng;
char *int_curr_synbol ;
char *currency_synbol ;
char *nmon_deci mal _poi nt;
char *mon_t housands_sep;
char *non_gr oupi ng;
char *posi tive_sign;
char *negati ve_sign;
char int_frac_digits;
char frac_digits;
char p_cs_precedes;
char p_sep_by_space;
char n_cs_precedes;
char n_sep_by_space;
char p_si gn_posn;
char n_si gn_posn;

b

#define LC CTYPE 0

#define LC_NUVERI C 1

#define LC TI ME 2

#def i ne LC_OOLLATE 3

#defi ne LC_MINETARY 4

#def i ne LC_MESSAGES 5

#define LC ALL 6

#define NULL 0

;S )

Figure 6-16: <mat h. h>

; )

typedef union _h_val {
unsi gned | ong i[2];
doubl e d;

} _hoval;

extern const _h_val __huge_val ;
#define HUGE_VAL __huge val .d
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Figure 6-17: <sys/ nman. h>

47;:

#def i ne
#def i ne
#def i ne
#def i ne

#def i ne
#def i ne
#def i ne

#def i ne
#def i ne
#def i ne

#def i ne
#def i ne

#def i ne
#def i ne

#def i ne
#def i ne
#def i ne
#def i ne
#def i ne

#def i ne
#def i ne

PROT_READ
PROT_WR TE
PROT_EXEC
PROT_NONE

MAP_SHARED
MAP_ PR VATE
MAP_FI XED

MB_SYNC
M5_ASYNC
MS_| NVALI DATE

PROC_TEXT
PROC_DATA

SHARED
PR VATE

MC_SYNC
MC_LOK
MC_UNLOCK
MC_LOOKAS
MC_UNLOCKAS

MOL_CURRENT
ML_FUTURE

Ox1
0x2
0x4
0x0

0x10

0x0
0x1
0x2

(PROT_EXEC |
(PROT_READ |

0x10
0x20

o0 WN P

0x1
0x2

PROT_READ)
PROT_WR TE |

PROT_EXEQ)

IQQN

o

)

Figure 6-18: <sys/ nount . h>

#def i ne
#def i ne
#def i ne
#def i ne

MB_RDONLY
M5_DATA
MB_NOSU D
MB_REMOUNT

0x01
0x04

0x10

0x20

LIBRARIES
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Figure 6-19: <sys/ nsg. h>

; )

struct nsqgid_ds {
struct ipc_perm nsg_perm
struct nsg *meg_first;
struct nsg *msg_| ast;
unsi gned | ong nmsg_chytes;
unsi gned | ong nsg_gnum
unsi gned | ong nsg_gbyt es;

pid_t nmsg_| spi d;
pid_t nsg_| rpid;
tine_t nsg_sti ne;
| ong nmsg_padl;
tine_t nsg_rtine;
| ong nsg_pad2;
time_t nsg_cti ne;
| ong nsg_pad3;
| ong nsg_pad4[ 4] ;
b
#def i ne MSG_NCERRCR 010000
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Figure 6-20: <net confi g. h>

47;:

struct

b

#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne

o

netconfig {
char

unsi gned | ong
unsi gned | ong
char

char

char

unsi gned | ong
char

unsi gned | ong

NC TPl QLTS
NC TPl _COTS

NC TPl _COTS CRD
NC TPl _RAW
NC_NCOFLAG

NC V1 SI BLE
NC_NOPROTORMLY
NC_LOCPBACK

NC | NET

NC | MPLI NK
NC_PUP

5555
2872

> DATAKI T
NC CO TT
NC_SNA
NC_DECNET
NC DLI

NC LAT
NC_HYLI NK
NC_APPLETALK
NCNT

NC | EEES02
NC Csl

NC X25

NC Csl NET
NC_Gosl P
NC_NCPROTO
NC_TCP
NC_UDP

NC | QWP

6

*nc_netid;
nc_semanti cs;
nc_fl ag;
*nc_protofmy
*nc_pr ot o;
*nc_devi ce
nc_nl ookups
**nc_| ookups;
nc_unused[ 8] ;

0

1

"| oopback"
"inet"

"i nplink"
" pup"”
"chaos"
"hs"
"nbs"
"ecma"
"dat aki t"
"cecitt"
"sna"
"decnet "
“di
"lat"
"hyl i nk"
"appl et al k"
"nit"

"i eee802"
"osi"

" x25"
"osi net"
"gosi p"

TOoOoOP~hWNE

"tep”
" udp”
"i cnp”

IQQN

w4
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Figure 6-21:

<netdir. h>

7

struct

}

struct

s

struct

s

#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne

#defi ne
#defi ne
#defi ne

#defi ne
#defi ne
#defi ne
#defi ne

o

nd_addrlist {
int
struct net buf

nd_host servlist {
int h_cnt;

struct nd_host serv

nd_host serv {
char  *h_host;
char *h_sery;

ND_BADARG
ND_NOMVEM

ND_CK

ND_NCHOST
ND_NCBERV
ND_NOBYM
ND_GPEN
ND_ACCESS
ND_UKNVWA
ND_NOCTRL

ND_FAI LCTR
ND_SYSTEM
ND_HCSTSERV
ND_HCBTSERVLI ST
ND_ADDR
ND_ADDRLI ST

ND_SET_BROADCAST

n_cnt;
*n_addrs

*h_host servs

'
=N

WNPFPOOWO~NOOOPA~AWNEO!

HOST_SELF'\\ 1"
HOST_ANY"\\ 2"
HOST_BROADCAST™\ \ 3"

1

ND SET_RESERVEDPCRT 2
ND_OHECK_RESERVEDPCRT3

ND_MERGEADDR

4
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Figure 6-22: <nl _types. h>

#define NL_SETD 1
typedef short nl _item;
typedef void *nl_catd,;
Figure 6-23: <sys/ param h>
#define CANBS| Z 256
#def i ne HZ 100
#defi ne NGROUPS_UM N 0
#def i ne MAXPATHLEN 1024
#def i ne MAXSYMLI NKS 20
#def i ne MAXNAMELEN 256
#def i ne NADDR 13
#def i ne Pl PE_MAX 5120
#def i ne NBBY 8
#def i ne NBPSCTR 512

o

w4
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Figure 6-24: <pol | . h>

7

}

#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne

#defi ne
#defi ne
#defi ne

o

struct pollfd {
int fd;

short events;
short revents

PCLLI N
PCLLPR
PCOLLOUT
PCLLRDNCRM
PCLLWRNCRM
PCLLRDBAND
PCLLWRBAND
PCLLNCRM

PCLLERR
PCLLHUP
PCLLNVAL

0x0001
0x0002
0x0004
0x0040
PALLQUT
0x0080
0x0100
POLLRDNCRM

0x0008
0x0010
0x0020

6-24
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Figure 6-25: <sys/ procset. h>

f

#define P_INTPI D 1
#define P_INTUD 0
#define P_INTPAD 0

typedef long id_t;

typedef enumi dtype {
P_PID,
P_PPI D,
P_PA D,
P_SID
P AD
P UD
P @D
P AL
} idtype_t;

typedef enumii dop {
PCP_D FF,
PCP_AND,
PCP_CR
POP_XCR

} idop_t;

typedef struct procset {
i dop_t p_op;
i dtype_t p_lidtype;
id_t p_lid;
i dtype_t p_ridtype;
id_t p_rid;

} procset_t;

#define P_WID (-1)

N

)

LIBRARIES
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Figure 6-26: <pwd. h>

; )

struct passwd {
char *pw_narre;
char *pw_passwd;
uid_t pw_ui d;
gid_t pw_gi d;

char *pw_age;
char *pw_coment ;
char *pw_gecos;
char *pw dir;
char *pw_shel | ;

- )

Figure 6-27: <sys/resource. h>

; )

#define RLIMT_CPU
#define RLIMT_FSI ZE
#define RLIMT_DATA
#define RLIMT_STAXK
#define RLIM T_CCRE
#define RLIM T_NCFI LE
#define RLIM T_VMEM
#define RLIMT_AS RLIMT_VWEM
#define RLIMINFINTY  Ox7fffffff

o0 WNEO

typedef unsigned long rlimt;

struct rlimt {
rlimt rlimecur;
rlimt rlimbnax;

s

N )
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Figure 6-28: <rpc. h>

s N

#def i ne MAX_AUTH BYTES 400
#define MOXNETNAMELEN 255
#defi ne HEXKEYBYTES 48

enum aut h_stat {
AUTH_CK=0,
AUTH_BADCRED-1,
AUTH_REJECTEDCRED=2,
AUTH_BADVERF=3,
AUTH_REJECTEDVERF=4,
AUTH_TOONEAK=5,
AUTH_| NVALI DRESP=6,
AUTH_FAl LED=7

b

uni on des_bl ock {
struct {
unsi gned | ong hi gh;
unsi gned | ong | ow,
} key;
char c[8];
b
struct opaque_auth {
int oa_flavor;
char *oa_base;
unsigned int oa_l ength;

¥

typedef struct {
struct opaque_auth ah_cred;
struct opaque_auth ah_verf;
uni on des_bl ock ah_key;
struct auth_ops {
void (*ah_nextverf)();
int (*ah_marshal ) ();
int (*ah_validate)();
int (*ah_refresh)();
void (*ah_destroy)();
} *ah_ops;
char *ah_private;
} AUTH

- )

(continued on next page)
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Figure 6-28: <rpc. h> (continued)

; )

struct authsys_parns {
unsigned | ong aup_tine;
char *aup_nachnane;
uid_t aup_uid;
gid_t aup_gid;
unsigned int aup_len;
gid_t *aup_gids;

s

extern struct opaque_auth _null _auth;

#def i ne AUTH_NONE 0
#defi ne AUTH NULL 0
#defi ne AUTH_SYS 1
#def i ne AUTH UN X AUTH_SYS
#def i ne AUTH_SHORT 2
#def i ne AUTH DES 3

enumcl nt_stat {
RPC_SUCCESS=0,
RPC_CANTENOCCDEARGS=1,
RPC_CANTDECCDERES=2,
RPC_CANTSEND=3,
RPC_CANTRECV=4,
RPC_TI MEDOUT=5,
RPC | NTR=18,
RPC_UDERROR=23,
RPC_VERSM SMVATCH=6,
RPC_AUTHERRCR=7,
RPC_PROGUNAVAI L=8,
RPC_PROGVERSM SMATCH=9,
RPC_PROCUNAVAI L=10,
RPC_CANTDECCDEARGS=11,
RPC_SYSTEMERRCR=12,
RPC_UNKNOMHCST=13,
RPC_UNKNOWPROTC=17,
RPC_UNKNOMNADDR=19,
RPC_NCBRQOADCAST=21,
RPC_RPCBFAI LURE=14,
RPC_PROGNOTREQ STERED=15,
RPC_N2AXLATEFAI LURE=22,
RPC_TLI ERROR=20,
RPC FAl LED=16

;S )

(continued on next page)

6-28 SPARCUO PROCESSOR SUPPLEMENT



System Data Interfaces

Figure 6-28: <rpc. h> (continued)

f

#def i ne RPC_PMAPFAI LURE RPC_RPCBFAI LURE
#defi ne RPC_ANYSOCK -1
#def i ne RPC_ANYFD RPC_ANYSOCK

struct rpc_err {
enumcl nt_stat re_status;
uni on {
struct {
int errno;
int t_errno;
} REerr;
enum aut h_stat RE why;
struct {
unsi gned | ong | ow,
unsi gned | ong hi gh;
} RE vers;
struct {
long s1;
long s2;
} REIb;
Pory

}

struct rpc_createerr {
enumcl nt_stat cf_stat;
struct rpc_err cf_error;

¥

typedef struct {
AUTH *cl _aut h;
struct clnt_ops {
enumclnt_stat (*cl_call)();
void (*cl_abort)();
void (*cl_geterr)();
int (*cl_freeres)();
void (*cl _destroy)();
int (*cl_control)();
} *cl _ops;
char *cl _private;
char *cl _netid;
char *cl_tp;
} QLI ENT;

#def i ne FEEDBACK_REXM T1
#def i ne FEEDBACK K 2

#defi ne CLSET_TI MEQUT 1
#def i ne CLGET_TI MEQUT
#def i ne OLGET_SERVER ADDR
#define CLGET_FD

#defi ne CLGET_SVC ADDR
#define CLSET_FD OLCBE
#defi ne CLSET_FD NOLCSE

o

N

© 0 ~N O

N

)

LIBRARIES
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Figure 6-28: <rpc. h> (continued)

7

¥

s

}

g

} SVCXPRT,

#def i ne QLSET_RETRY_TI MECJT
#defi ne CLGET_RETRY_TI MEQUT
extern struct

rpc_createerr rpc_createerr;

enum xprt_stat {
XPRT_MCREREQS,

XPRT_| DLE

typedef struct {

xp_fd;

unsi gned short xp_port;
struct xp_ops {

int (*xp_recv)();

enum xprt_stat (*xp_stat)();
int (*xp_getargs)();

int (*xp_reply)();

int (*xp_freeargs)();

voi d (*xp_destroy)();

} *Xp_ops;

Xp_addr| en;
*Xp_tp;
*Xp_neti d;

struct netbuf xp_|taddr;
struct netbuf xp_rtaddr;

Xp_raddr[16];

struct opaque_auth xp_verf;

*Xp_p1;
*Xp_p2;
*Xp_p3;

struct svc_req {
unsi gned | ong rq_prog;
unsi gned | ong rq_vers;
unsi gned | ong rq_proc;
struct opaque_auth rq_cred,;

*rq_cl ntcred;

SVCXPRT  *rq_xprt;

typedef struct fd_set {
long fds_bits[32];

} fd_set;

extern fd_set svc_fdset;

enum nmsg_type {
CALL=0,
REPLY=1

)
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Figure 6-28: <rpc. h> (continued)

f

enumreply_stat {
MSG_ACCEPTED=O0,
MBG_DEN ED=1

b

enum accept _stat {
SUCCESS=0,
PROG_UNAVAI L=1,
PROG M SMATCH=2,
PROC_UNAVAI L=3,
GARBACE_ARGS=4,
SYSTEM ERR=5

b

enumrej ect_stat {
RPC_M SVATCH=O,
AUTH _ERRCR=1

b

struct accepted_reply {
struct opaque_auth ar_verf;
enum accept _stat ar_stat;
uni on {
struct {
unsi gned | ong | ow,
unsi gned | ong hi gh;
} AR versi ons;
struct {
char *where;
xdrproc_t proc;
} ARresults;
}ory;

s

struct rejected_reply {
enumreject_stat rj_stat;
uni on {
struct {
unsi gned | ong | ow,
unsi gned | ong hi gh;
} RJ_versions;
enum aut h_stat RJ_why;
}ory;

}s

struct reply_body {
enumreply_stat rp_stat;
uni on {
struct accepted_reply RP_ar;
struct rejected_reply RP_dr;
Pory

}s

o

N

)

LIBRARIES
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Figure 6-28: <rpc. h> (continued)

7

struct call_body {
unsi gned | ong cb_rpcvers;
unsi gned | ong cb_prog;
unsi gned | ong cb_vers;
unsi gned | ong cb_proc;
struct opaque_auth cb_cred,;
struct opaque_auth cb_verf;

}

struct rpc_msg {
unsi gned | ong rmxi d;
enum nsg_type rmdirection;
uni on {
struct call_body RM cnb;
struct reply_body RMrnb;
}ory;

}

struct rpcb {
unsi gned | ong r_prog;
unsi gned | ong r_vers;
char *r_netid;
char *r_addr;
char *r_owner;

¥

struct rpchlist {
struct rpcb rpcb_map;
struct rpcblist *rpch_next;

¥

enum xdr_op {
XDR_ENCCDE=0,
XDR_DECCDE=1,
XDR_FREE=2

h

struct xdr_discrim{
int val ue;
xdrproc_t proc;

b

enum aut hdes_naneki nd {
ADN_FULLNAME,
ADN N CKNAME

b

struct authdes_full nane {
char *nane;

uni on des_bl ock key;
unsi gned | ong wi ndow,

¥

g

)
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Figure 6-28: <rpc. h> (continued)

s N

struct authdes_cred {
enum aut hdes_nareki nd adc_naneki nd;
struct authdes_full nane adc_ful | nane;
unsi gned | ong adc_ni cknarre;
b
typedef struct {
enum xdr _op X_op;
struct xdr_ops {
int (*x_getlong)();
int (*x_putlong)();
int (*x_getbytes)();
int (*x_putbytes)();
unsigned int (*x_getpostn)();
int (*x_setpostn)();
long *(*x_inline)();
void (*x_destroy)();
} *x_ops;
char *x_publ i c;
char *x_private;
char *x_base;
int x_handy;

}XIR

typedef int (*xdrproc_t)()
#define NULL_xdrproc_t ((xdrproc_t)O0)
#defi ne aut h_destroy(auth) \
((*((auth)->ah_ops->ah_destroy)) (auth))
#define clnt_call(rh, proc, xargs, argsp, xres, resp, secs) \
((*(rh)->cl _ops->cl _call)(rh, proc, xargs, argsp, Xres, resp, Secs))
#define clnt_freeres(rh, xres,resp) \
((*(rh)->cl _ops->cl _freeres)(rh, xres, resp))
#define clnt_geterr(rh, errp) \
((*(rh)->cl _ops->cl _geterr)(rh, errp))
#define clnt_control (cl, rqg, in) \
((*(cl)->cl _ops->cl _control)(cl, rqg, in))
#define clnt_destroy(rh) \
((*(rh)->cl _ops->cl _destroy)(rh))
#define svc_destroy(xprt) \
(*(xprt)->xp_ops->xp_destroy) (xprt)
#define svc_freeargs(xprt, xargs, argsp) \
(*(xprt)->xp_ops->xp_freeargs) ((xprt), (xargs), (argsp))
#define svc_getargs(xprt, xargs, argsp) \
(*(xprt)->xp_ops->xp_getargs) ((xprt), (xargs), (argsp))
#define svc_getrpccal ler(x) \
(&(x)->xp_rtaddr)
#defi ne xdr_get pos(xdrs) \
(*(xdrs)->x_ops->x_get post n) (xdrs)
#defi ne xdr_set pos(xdrs, pos) \
(*(xdrs)->x_ops->x_set postn) (xdrs, pos)
#define xdr_inline(xdrs, len) \
(*(xdrs)->x_ops->x_inline)(xdrs, |en)
#define xdr_destroy(xdrs) \
(*(xdrs)->x_ops->x_destroy) (xdrs)

- )

(continued on next page)

LIBRARIES 6-33



System Data Interfaces

Figure 6-28: <rpc. h> (continued)

Figure 6-29: <search. h>

typedef struct entry { char *key; void *data; } ENTRY;
typedef enum{ FIND, ENTER } ACTI O\
typedef enum{ preorder, postorder, endorder, leaf } ISIT;
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Figure 6-30: <sys/sem h>

47;:

#def i ne

#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne

¥

s

o

SEM UNDO

GETNONT
GETPI D
CETVAL
CGETALL
CGETZONT
SETVAL
SETALL

struct semd_ds {
struct ipc_perm

struct sem
unsi gned short
tine_t

| ong

time_t

| ong

| ong

struct sem{

unsi gned short
pid_t

unsi gned short
unsi gned short

struct senbuf {

unsi gned short
short
short

010000

© oo ~NOO UL~ wW

sem perm
*sem base;
sem nsens;
semotine;
sem padl;
semcti ne;
sem pad2;
sem pad3[ 4] ;

senval ;
senpi d;
semncnt ;
senzcnt ;

sem num
sem op;
semflg;

N

)

Figure 6-31: <setj np. h>

#def i ne
#def i ne

_JBLEN
_SI GIBLEN

typedef int jnp_buf[_JBLEN;
typedef int sigjnp_buf[_SI GIBLEN ;

LIBRARIES
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Figure 6-32: <sys/shm h>

7

struct shmd_ds {

struct ipc_perm shmperm

int shm segsz;
struct anon_map *shm anp;
unsi gned short shml kent;
pid_t shm | pi d;
pid_t shm cpi d;
unsi gned | ong shm natt ch;
unsi gned | ong shmcnatt ch;
tine_t shm ati ne;
| ong shm padl;
tine_t shm dti ne;
| ong shm pad2;
time_t shmcti ne;
| ong shm pad3;
| ong shm pad4[ 4] ;

|

#def i ne SHVI RDO\LY 010000

#def i ne SHVL R\D 020000 J

Figure 6-33: <signal . h>

#define S GHUP 1

#define SI A NT 2

#define SIGU T 3

#define SIQ LL 4

#def i ne Sl GTRAP 5

#def i ne S| GABRT 6

#defi ne SI GEMI 7

#defi ne Sl GFPE 8

#define SI &K LL 9

#defi ne Sl GBUS 10

#def i ne Sl GSEGV 11

#def i ne Sl GSYS 12

#define Sl GPlI PE 13

#define Sl GALRM 14

#defi ne Sl GTERM 15

#define S QUSRL 16

#def i ne Sl QUSR2 17

#define SI GCHLD 18

#define S GPWR 19

#defi ne SI G NCH 20

#define SI ARG 21

#define S GPALL 22

#def i ne Sl GSTCP 23

g

)
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Figure 6-33: <si gnal . h> (continued)

f

#defi ne Sl GTSTP 24
#defi ne S| GOONT 25
#define SIGITIN 26
#define SIGITQU 27
#def i ne SI GXCPU 30
#define SI GXFSZ 31
#define SI G BLOXK 1
#define SI G UNBLOCK 2
#define SI G_ SETVASK 3
#define SIGERR (void(*)())-1
#define SIGIGN (void(*)())1
#define SI G HOLD (void(*)())2
#define Sl G DFL (void(*)())0
#def i ne SS_ONSTACK 0x00000001
#define SS D SABLE 0x00000002
struct sigaltstack {

char *ss_sp;

i nt ss_si ze;

i nt ss_fl ags;

b

typedef struct sigaltstack stack_t;

typedef struct { unsigned long sighbits[4]; } sigset_t;
struct sigaction {

i nt sa_flags;
si gdi sp_t sa_di sp;
sigset _t sa_mask;
i nt sa_resv[2];
b
#def i ne SA_ ONSTACKK 0x00000001
#def i ne SA_RESETHAND 0x00000002
#def i ne SA RESTART 0x00000004
#define SA S G NFO 0x00000008

#define SA NOOLDWAI T 0x00010000
#def i ne SA_NOCLDSTCP 0x00020000

o

N

)
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Figure 6-34: <sys/si gi nfo. h>

7

#define ILL_I LLOPC
#define ILL_I LLCPN
#define |LL_|LLADR
#define ILL_I LLTRP
#define | LL_PRVCPC
#define |LL_PRVREG
#define |LL_COPRCC
#define | LL_BADSTK
#define FPE_I NTD V
#define FPE_| NTOWF
#define FPE_FLTDIV
#defi ne FPE_FLTOW
#def i ne FPE_FLTUND
#defi ne FPE_FLTRES
#define FPE_FLTI NV
#def i ne FPE_FLTSUB
#defi ne SEGV/_MAPERR
#def i ne SEGV_ACCERR
#def i ne BUS_ADRALN
#defi ne BUS_ADRERR
#defi ne BUS (BIERR
#def i ne TRAP_BRKPT
#defi ne TRAP_TRACE
#define QLD _EXI TED
#define CLD Kl LLED
#define CLD_DUMPED
#define QLD _TRAPPED
#define CLD_STCPPED
#defi ne CLD_CONTI NUED
#define PCOLL_IN
#define PQLL_QUT
#define POLL_MSG
#define POLL_ERR
#define PQLL_PR
#define PQLL_HUP
#define Sl _MAXSZ 28

#define SI_PAD ((SI_MAXSZ/ sizeof (int)) - 3)

POODMWONRPOORMWNENRPRPWONMRPENPONOORMWNRPEPONOOOORAWDNLPR

typedef struct siginfo {
int si_signo;
int si_code;
int si_errno;

uni on {
int _pad[ SI _PAD ;
struct {
pidt _pid;
uni on {
struct { uid_t _uid; } _kill;
struct {
clock_t _utine;
int _status;

clock_t _stineg;

} _cld;

)
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Figure 6-34: <sys/ si gi nfo. h> (continued)

f

} _pdata;
} _proc;
struct { char *_addr; } _fault;
struct {
i nt _fd;
| ong _band;
} _file;
} _data;
} siginfo_t;
#define si_pid _data. _proc._pid
#define si_uid _data. _proc._pdata. kill. uid
#defi ne si_addr _data. _fault._addr
#define si_status _data. _proc._pdata._cld._status
#define si_band _data. _file._band

o

N

)

Figure 6-35: <sys/stat. h>

f

#define _ST_FSTYPSZ 16

struct stat {

dev_t st _dev;

| ongst _padi| 3];

ino_t st_i no;
node_t st _node;
nlink_t st_nlink;
uid_t st_uid;
gid_t st_gid;
dev_t st _rdev;

| ong st _pad2[ 2] ;
of f _t st _si ze;

| ong st _pad3;

timestruc_t st_atim
tinmestruc_t st_nim
tinestruc_t st _ctim

| ong st _bl ksi ze;
| ong st _bl ocks;
char st_fstype[ _ST_FSTYPSZ] ;
| ong st_pad4[ 8] ;
b
#define st_atine st_atimtv_sec
#define st_ntine st_mimtv_sec
#define st_ctine st_ctimtv_sec
#define S | FMI 0xF000
#define S | FIFO 0x1000

o

N

)

LIBRARIES
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Figure 6-35: <sys/stat.h> (continued)

; )

#define S_| FOR 0x2000

#define S IFDR 0x4000

#define S | FBLK 0x6000

#define S_| FREG 0x8000

#define S | FLNK 0xA000

#define S ISUD 04000

#define S 1SAD 02000

#define S | SVTX 01000

#define S | RWKU 00700

#define S | RUSR 00400

#define S | WISR 00200

#define S | XUSR 00100

#define S | RAXG 00070

#define S | RGRP 00040

#define S | WERP 00020

#define S | XG_P 00010

#define S | RMXO 00007

#define S | ROTH 00004

#define S | WOTH 00002

#define S_| XOTH 00001

#define S_| SFl FQ node) ((nmode&S | FMIN) == S | FIFO
#define S_| SCHR(node) ((mode&S | FMI) == S | FOHR)
#define S_| SD R(node) ((mode&S | FMIN) == S IFD R
#define S_| SBLK(node) ((rmode&S | FMI) == S | FBLK)
#define S_| SREQ node) ((mode&S | FMI) == S | FREGQ

;S )
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Figure 6-36: <sys/statvfs. h>

s N

#define FSTYPSZ 16

typedef struct statvfs {
unsi gned | ong f_bsi ze;
unsigned | ong f_frsize;
unsi gned | ong f_bl ocks;
unsigned long f_bfree;
unsigned | ong f_bavail;
unsigned long f_files;
unsigned long f_ffree;
unsigned long f_favail;
unsigned long f_fsid;
char f _baset ype[ FSTYPSZ] ;
unsigned long f_flag;
unsi gned | ong f_nanenax;

char f_fstr[32];
unsigned long f_filler[16];
} statvfs_t;
#define ST_RDONLY 0x01
#define ST_NOSU D 0x02

)

Figure 6-37: <stdarg. h>

s N

#define _VA LIST void *

typedef VA LIST va list;

#define va_start(list, nane) (void) (list = (va_list) & builtin_va_alist)
#define va_arg(list, node) ((mode *)_ builtin_va_arg_incr((mode *)list))[0]

extern void va_end(va_list);

#define va_end(list) (void)0

w4
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Figure 6-38: <st ddef. h>

#define NULL

typedef int

t ypedef unsigned int
typedef | ong

0
ptrdiff_t;
size t;
wchar _t;

6-42
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Figure 6-39: <stdi 0. h>

f

typedef unsigned int size_t;

typedef | ong fpos_t;
#define NULL 0
#defi ne BUFSI Z 1024
#define _| OFBF 0000
#define _| OLBF 0100
#define _| ONBF 0004
#define _| CECF 0020
#define _| CERR 0040
#define ECF (-1)

#def i ne FCPEN_MAX 20
#def i ne FI LENAME_MAX 1024

#define stdin (& _iob[0])
#def i ne st dout (& _iob[1])
#define stderr (& _iob[2])

#define clearerr(p) ((void)((p)->flag & "(_ICERR| _ICECF))) T
#def i ne feof (p) ((p)->_flag & _I CECF)

#define ferror(p) ((p)->_flag & _I CERR
#define fileno(p) (p)->_file ¥

#define L_cternd 9

#define L_cuserid 9

#define P_tnpdir "/var/tnp/"
#define L_t npnam 25

typedef struct {
int_cnt;
unsi gned char*_ptr;
unsi gned char *_base;
unsi gned char_fl ag;
unsi gned char_file;
} FILE

extern FILE __iob[ FOPEN MAX ;

N

)

t These macros definitions are moved to Level 2 in this release. Tt The fi | e member of the FI LE struct

is moved to Level 2 as of Jan. 1 1993.

NOTE | ing multi-processing. This will have no effect on binary portability.

LIBRARIES

The macros cl earerr,and fi | eno will be removed as a source interface in a future release support-
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The constant _NFI LE has been removed. It should still appear in stdio.h, but may be removed in a
future version of the header file. Applications may not be able to depend on f open() failing on an
attempt to open more than _NFI LE files.

Figure 6-40: <stdlib. h>

; )

typedef struct {

int quot ;
int rem
} div_t;
typedef struct {
| ong quot ;
| ong rem
} ldiv_t;
typedef unsigned int size_t;
#define NULL

0
#define EXI T_FA LURE 1
#def i ne EXI T_SUCCESS 0

3

#def i ne RAND_NMAX 2767
extern unsigned char _ _ctype[];
#defi ne MB_CUR_NAX _ctype[ 520]

N\ ] J

Figure 6-41: <stropts. h>

; )

#def i ne SNDZERO 0x001

#def i ne RNCRM 0x000
#def i ne RVBAD 0x001
#def i ne RVBG\ 0x002

#def i ne RMCDEMASK ~ 0x003
#def i ne RPROTDAT 0x004
#defi ne RPROTD S 0x008
#def i ne RPROTNCRM  0x010

#defi ne FLUSHR 0x01
#def i ne FLUSHW 0x02
#def i ne FLUSHRW 0x03
#define S_ | NPUT 0x0001
#define S HPR 0x0002
#define S_QUTPUT 0x0004
#define S_MSG 0x0008
#define S_ERRCR 0x0010

#define S_HANGUP 0x0020

;S )

(continued on next page)

6-44 SPARCUO PROCESSOR SUPPLEMENT



System Data Interfaces

Figure 6-41: <stropts. h> (continued)

f

#def i ne S_RDBAND
#defi ne S_WWRBAND

#define RS HPR
#def i ne MBG_ANY
#def i ne MSG_BAND

#defi ne MORECTL
#def i ne MOREDATA

o

#define S RONCRM  0x0040
#define S WANCRM S CUTPUT

0x0080
0x0100

#define S BANDURG  0x0200

1

#define MBG H PR 0x01

0x02
0x04

1
2

#define MUXID ALL (-1)

#define STR ('S <<8)
#define | _NREAD (STR 01)
#define | _PUSH (STR 02)
#define | _PCP (STR 03)
#define | _LOXK (STR 04)
#define | _FLUSH (STR 05)
#def i ne | _SRDCPT (STR 06)
#def i ne | _GRDCPT (STR 07)
#define | _STR (STR 010)
#define | _SETSI G (STR 011)
#define | _CGETSI G (STR 012)
#define | _FIND (STR 013)
#define | _LINK (STR 014)
#define | _UNLI NK (STR 015)
#define | _PEEK (STR 017)
#define | _FD NSERT (STR 020)
#define | _SENDFD (STR 021)
#define | _RECWD (STR 016)
#define | _SWRCPT (STR 023)
#define | _GARCPT (STR 024)
#define | _LIST (STR 025)
#define | _PLINK (STR 026)
#define | _PUNLINK  (STR 027)
#define | _FLUSHBAND (STR 034)
#def i ne | _CKBAND (STR 035)
#define | _GETBAND  (STR 036)
#define | _ATMARK (STR 037)
#define | _SETQLTI ME (STR 040)
#define | _GETCLTIME (STR 041)
#define | _CANPUT (STR 042)
struct strioctl {

int i c_cnd;

int ic_tinout;

int ic_lec;

char *ic_dp;
b
struct strbuf {

i nt nmax| en;

N

)

LIBRARIES
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Figure 6-41: <stropts. h> (continued)

; )

int |l en;
char *buf ;

b

struct strpeek {
struct strbuf ctlbuf;
struct strbuf databuf;
| ong flags;

|

struct strfdinsert {
struct strbuf ctlbuf;
struct strbuf databuf;

| ong flags;
int fildes;
int of f set;
b
struct strrecvfd {
int fd;
uid_t ui d;
gid_t gi d;
char fill[8];
b

#def i ne FMNAMESZ 8

struct str_mist {
char | _nane[ FMNAMESZ+1] ;

}

struct str_list {
int sl _nnods;
struct str_mist *sl_nodlist;

s

#defi ne ANYMARK Ox01
#def i ne LASTVARKOx02

struct bandinfo {
unsi gned charbi _pri;
int bi _flag;

b

;S )
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Figure 6-42: <tern os. h>

47;:

#def i ne
#def i ne
#def i ne

#def i ne
#def i ne

t ypedef
t ypedef
t ypedef

#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne

#def i ne
#def i ne

o

NCC
NCCS
CTRL(¢)

I BSH FT

8
19
((c) &037)

16

_POSI X_ VDI SABLE 0

unsi gned | ong
unsi gned char
unsi gned | ong

tcflag_t;
cc_t;
speed_t;

VI NTR
VQU T
VERASE
VKI LL
VECF
VECL
VEQL2
WM N
VTI ME
VSWICH
VSTART
VSTCP
VSUSP
\VDSUSP
VREPR NT
VDI SCARD
MERASE
VLNEXT
oML
CDEL
CESC

A NTR
cuT
CERASE
OKI LL
CECT
e
CEQL2
CECF
CSTART
cSTCP
CSWICH
ONSWICH
CsusP
CDSUSP
CRPRNT
CFLUSH
OWERASE
CLNEXT

| G\NBRK
BRKI NT

P RPOO~NORMOOODOTODSAWNEO

= O

12
13
14
15

0177
Ty

0177

034

Cy

@

04

0

0

04

021

023

032

0
CTR.(' ')
CTRL("y")
CTR('r")
CTR('0')
CTR.(' W)
CTR(’ V')
0000001
0000002

IQQN

)

LIBRARIES
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Figure 6-42: <term os. h> (continued)

7

#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne

o

| G\PAR
PARMRK
I NPCK
| STR P
I NLCR
I G\NCR
I CR\L
IucLC
| XON

| XANY
| XCFF
| MAXBEL

aac
ONLCR

ONLRET
CHl LL
CFDEL
NLOLY

VTOLY
VTO
VT1
FFOLY
FFO
FF1
CBAWD

B50

B75

B110
B134
B150
B200
B300
B600

0000004
0000010
0000020
0000040
0000100
0000200
0000400
0001000
0002000
0004000
0010000
0020000
0000001
0000002
0000004
0000010
0000020
0000040
0000100
0000200
0000400
0
0000400
0003000
0
0001000
0002000
0003000
0014000
0
0004000
0010000
0014000
TAB3
0020000
0
0020000
0040000
0
0040000
0100000
0
0100000
0000017
0
0000001
0000002
0000003
0000004
0000005
0000006
0000007
0000010

)

6-48

(continued on next page)

SPARCUO PROCESSOR SUPPLEMENT



System Data Interfaces

Figure 6-42: <term os. h> (continued)

s N

#def i ne B1200 0000011
#def i ne B1800 0000012
#def i ne B2400 0000013
#def i ne B4800 0000014
#def i ne B9600 0000015
#def i ne B19200 0000016
#def i ne EXTA 0000016
#def i ne B38400 0000017
#def i ne EXTB 0000017
#define CSIZE 0000060

#define CS5 0

#define CS6 0000020
#define CS7 0000040
#defi ne CS8 0000060

#def i ne CSTCPB 0000100
#define CREAD 0000200
#def i ne PARENB 0000400
#def i ne PARCDD 0001000
#define HUPCL 0002000
#define CLOCAL 0004000
#define G BAUD 03600000
#def i ne PAREXT 04000000
#define 1SIG 0000001
#define | CANON 0000002
#define XCASE 0000004
#defi ne ECHO 0000010
#define ECHCE 0000020
#def ine ECHOK 0000040
#def ine ECHONL 0000100
#def i ne NOFLSH 0000200
#def i ne TOSTGP 0000400
#def i ne ECHOCTL 0001000
#def i ne ECHCOPRT 0002000
#def i ne ECHOKE 0004000
#define FLUSHO 0020000
#define PENDIN 0040000
#define | EXTEN 0100000
#define TICC (' T <<8)

#def i ne TCSANOW (TI OJJ 14)
#def i ne TCSADRAI N (TI g 15)
#def i ne TCSAFLUSH (TI 0g 16)

#defi ne TA FLUSHO
#defi ne TOOFLUSH1
#defi ne TA GFLUSH 2
#define TOOOFF O
#def i ne TOOON 1
#define TACGFF 2
#define TA QN 3

struct termos {
tcflag_tc_iflag;

- )

(continued on next page)
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Figure 6-42: <term os. h> (continued)

7

tcflag_t c_ofl ag;

tcflag_t c_cflag;

tcflag tc_|Iflag;

cc_t Cc_cc[NaCS)
b

struct winsize {

s

g

unsi gned short ws_row
unsi gned short ws_col;
unsi gned short  ws_xpi xel ;
unsi gned short  ws_ypi xel ;

Figure 6-43: <sys/ticlts. h>

#def i ne TOL_BADADDR 1
#defi ne TOL_BADCPT 2
#def i ne TOL_NCPEER 3
#def i ne TOL_PEERBADSTATE 4
#def i ne TOL_DEFAULTADDRSZ 4
Figure 6-44; <sys/ticots. h>
#def i ne TOO NCPEER ECONNREFUSED
#defi ne TOO_PEERNOROOMONQ ECONNREFUSED
#def i ne TOO PEERBADSTATE ECONNREFUSED
#def i ne TOO PEER N Tl ATED ECONNRESET
#define TOO PROVIDERI N TIATED  ECONNABCRTED
#def i ne TOO DEFAULTADDRSZ 4

g
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Figure 6-45: <sys/ti cot sord. h>

s N

#def i ne TOOO NCPEER 1
#def i ne TOOO PEERNCROOMONQ 2
#def i ne TOOO PEERBADSTATE 3
#def i ne TOOO PEER N Tl ATED 4
#define TOOO PROIDER N TIATED 5
#def i ne TOOO DEFAULTADDRSZ 4

- )

Figure 6-46: <sys/ti hdr. h>

s N

#define T_I NFO REQ 5
#define T_BI ND_REQ 6
#define T_UNBI ND_REQ 7
#define T_CPTMaVI_REQ 9

#define T_I NFO AK 16
#define T_BI ND ACK 17
#define T_OK AK 19

#define T_CPTMAMI ACK 22

= J
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Figure 6-47: <sys/tinme. h>

7

#define CLK_TCK *
#def i ne CLOCKS_PER SEC 1000000
#def i ne NULL 0

typedef |ong clock_t;
typedef long tine_t;

struct tm¢{

int tmsec;

nt tmmn;

nt tmhour;
nt tmnday;
nt tmnon;

nt tmyear;
nt tmwday;
nt tmyday;
nt tmisdst;

b
struct tineval {
tine_t tv_sec;
| ong tv_usec;
h
extern long timezone;
extern int daylight;
extern char *tznarme[2];

typedef struct tinestruc {
tine_t tv_sec;
| ong tv_nsec;
} timestruc_t;

/* starred val ues may vary and shoul d be

& retrieved with sysconf() of pathconf() */

Figure 6-48: <sys/ti mes. h>

struct tns {
clock_t tns_utine;
clock_t tns_stineg;
clock t tns_cutime;
clock_t tns_cstime;

6-52
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Figure 6-49: <sys/ti mod. h>

47;:

#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne

o

TI MOD
TI_GETI NFO
TI_CPTMBMI
TI_BIND
TI_UNBIND
TI_GETMYNAME

Tl _CGETPEERNAME

Tl _SETMYNAVE

TI_SETPEERNAME

(' T <<8)
(TI MOD| 140)
(TI MD)| 141)
(TI MD| 142)
(TI MOD| 143)
(TI MOD| 144)
(TI MOD| 145)
(TI MD| 146)
(TI MD| 147)

IQQN

)

Figure 6-50: <sys/ti user. h>, Service Types

#def i ne
#def i ne
#def i ne

T aTs
T_Cors
T_COTS CRD

[N

Figure 6-51: <ti user. h>, Transport Interface States

47;:

#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne

o

T_DATAXFER
T IDLE

T_I NOON

T I NREL
T_QUTOON
T_OUTREL
T_UNBND
TUNNT

OPFRP O WNRADNOG

IQQN

)
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Figure 6-52: <sys/ti user. h>, User-level Events

7

#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#def i ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne

N

T ACCEPT1 12
T_ACCEPT2 13
T_ACCEPT3 14
T_BIND 1
T_QLCBE 4
T_CONNECTL 8
T_CONNECT2 9
T_LISTN 11
T_CPEN 0
T CPTMGMT 2
T_PASSOON 24
T ROV 16
T_RCVOONNECT 10
TRODSL 19
TRODS 20
TRODS3 21
TROREL 23
T_ROVUDATA 6
T ROUDERR 7
T_S\D 15
TS\NDDISL 17
TS\DDS2 18
T S\DREL 22
T_SNDUDATA 5
TUBN 3
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Figure 6-53: <sys/tiuser. h>, Error Return Values

s N

#def i ne TACCES 3
#def i ne TBADADDR 1
#def i ne TBADDATA 10

#def i ne TBADF 4
#def i ne TBADFLAG 16
#def i ne TBADCPT 2

#def i ne TBADSEQ 7
#defi ne TBUFOVFLW 11

#defi ne TFLON 12
#defi ne TLOK 9
#def i ne TNOADDR 5
#def i ne TNCDATA 13
#define TNCDI S 14
#defi ne TNOREL 17

#def i ne TNOTSUPPCRT 18
#def i ne TNOUDERR 15
#def i ne TQUTSTATE 6
#defi ne TSTATECHNG 19
#def i ne TSYSERR 8

- )

Figure 6-54: <sys/ti user. h>, Transport Interface Data Structures

s N

struct netbuf {

unsi gned i nt naxl| en;
unsi gned i nt | en;
char *puf ;

s

struct t_bind {
struct net buf addr;
unsi gned i nt gl en;

}s

struct t_call {
struct net buf addr ;
struct net buf opt;
struct net buf udat a;
int sequence;

s

struct t_discon {
struct net buf udat a;
int reason;
int sequence;

s

- )

(continued on next page)
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Figure 6-54: <sys/ti user. h>, Transport Interface Data Structures (continued)

7

s

s

s

s

G

struct t_info {

| ong addr;

| ong options;
| ong t sdu;

| ong et sdu;

| ong connect ;
| ong di scon;

| ong servtype;

struct t_optmnm {

struct net buf

| ong

struct t_uderr {

struct net buf
struct net buf

| ong

struct t_unitdata {

struct net buf
struct net buf
struct net buf

opt ;
flags;

addr;
opt;
error;

addr;
opt;
udat a;

Figure 6-55: <sys/ti user. h>, Structure Types

7

#def i ne
#defi ne
#defi ne
#def i ne
#defi ne
#defi ne
#def i ne

g

T_BIND
T CALL
TDS
T_INFO
T_CPTMGMT
T_UDERRCR
T_UN TDATA

1
3
4
7
2
6
5
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Figure 6-56: <sys/tiuser. h>, Fields of Structures

#def i ne
#def i ne
#def i ne
#def i ne

T_ADDR
T_CPT
T_UDATA
T AL

0x01
0x02
0x04
0x07

Figure 6-57: <sys/ti user. h>, Events Bitmasks

47;:

#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne

o

T_LI STEN
T_CONNECT
T_DATA
T_EXDATA
T_DI SOONNECT
T_ERRR
T_UDERR
T_CROREL
T_EVENTS

0x01
0x02
0x04
0x08
0x10
0x20
0x40
0x80
Oxf f

IQQN

w4

Figure 6-58: <sys/ti user. h>, Flags

47;:

#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne

T_MORE
T_EXPED TED
T_NEGOTI ATE
T_OEX
T_DEFALLT
T_SUCCESS
T_FAI LURE

0x01
0x02
0x04
0x08
0x10
0x20
0x40

IQQN

o

)
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Figure 6-59: <sys/types. h>

7

t ypedef
t ypedef
t ypedef
t ypedef
t ypedef
t ypedef
t ypedef
t ypedef
t ypedef
t ypedef
t ypedef
t ypedef
t ypedef

| ong tine_t;
| ong daddr _t;
unsi gned | ong dev_t;

| ong gid_t;
unsi gned | ong ino_t;
int key_t;

| ong pid_t;

unsi gned | ong nmode_t;
unsi gned | ong nlink_t;

| ong off_t;

| ong uid_t;
unsi gned i nt size t;
| ong clock_t;

g

Figure 6-60: <ucont ext . h>

7

t ypedef

struct

struct

b
t ypedef

t ypedef

g

int gregset_t[19];

struct fpg {

unsi gned | ong *fpg_addr;
unsi gned | ong fpg_instr;

fa {
uni on {
doubl e whol e;
struct fpg fpq;
} OFQu;
fpu {
uni on {
unsi gned fpu_regs[32];
doubl e f pu_dregs[ 16] ;
} fpu_fr;
struct fq *fpu_gq;
unsi gned fpu_fsr;

unsi gned char fpu_qgcnt;
unsi gned char fpu_g_entrysi ze;
unsi gned char f pu_en;

struct fpu f pregset _t;
struct {
gregset _t gr egs;

)

6-58
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Figure 6-60: <ucont ext. h> (continued)

s N

gw ndows_t *gwi ns;
f pregset _t f pregs;
} ntontext _t;

typedef struct ucontext {
unsi gned | ong uc_fl ags;
struct ucontext *uc_link;

si gset _t uc_si gnmask;
stack_t uc_st ack;
ncont ext _t uc_ncont ext ;

| ong uc_filler[44];

} ucontext _t;
#def i ne SPARC_NMAXREGN NDOW 31

struct gw ndows {

i nt wbent ;
i nt *spbuf [ SPARC_MAXREGN NDOW ;
struct rw ndow wbuf [ SPARC_ MAXREGN NDOW ;
b
struct rw ndow {
int rw | ocal [8];
i nt rw.in[8];

}

typedef struct gw ndows gw ndows_t;

)

Figure 6-61: <sys/ ui 0. h>

typedef struct iovec {
char *i ov_base;
int iov_|len;

} iovec_t;
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Figure 6-62: <ulinmt.h>

#def i ne UL_CGETFSI ZE 1
#defi ne U_SETFSI ZE 2
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Figure 6-63: <uni std. h>

f

#define R (K
#defi ne WK

#define X K
#define F_ K

#define F_ULOXK
#define F_LOCK
#define F_TLOCK
#define F_TEST

#defi ne SEEK _SET
#def i ne SEEK_OUR
#def i ne SEEK_END

#define _PCSl X VD SABLE

#define _POSI X VERSI ON
#defi ne _XCOPEN VERSI ON

#define _SC ARG MAX
#define _SC CH LD MAX
#define _SC QLK TCK
#def i ne _SC NGROUPS_NMAX
#define _SC CPEN MAX
#define _SC JOB_COONTRCL
#define _SC SAVED | DS
#define _SC VERSI ON
#define _SC PASS MAX
#define _SC LOGNAME VAX
#define _SC PAGESI ZE

#define _PC LI NK_MAX
#define _PC_NMAX CANON
#define _PC MAX_ | NPUT
#define _PC NAME _MAX
#define _PC_PATH MAX
#define _PC Pl PE_BUF
#define _PC NO TRUNC
#define _PC VD SABLE

#define STDI N_FI LENO
#def i ne STDOUT_FI LENO
#def i ne STDERR_FI LENO

oOFr N D

w N PO

0
1
2

#define _PCBI X_JCOB_CONTROL1L
#define _PCSI X_SAVED | DS1

0

*

*

/* starred val ues vary and shoul d be retrieved using sysconf() or pathconf() */

oO~NOOO S~ WNPE

= ©
o

11

#define _SC XOPEN VERS| ON12

~NOoO O WN PR

8

#defi ne _PC CHOM_RESTR CTED9

-

N

w4
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Figure 6-64: <utine. h>

struct utinbuf {
time_t actineg;
tine_t nodtine;

-

Figure 6-65: <sys/ ut snane. h>

; )

#defi ne SYS_NW.N 257

struct utsnane {
char sysnane[ SYS_NWLN ;
char nodenane[ SYS NMLN] ;
char rel ease[ SYS NN ;
char ver si on[ SYS_NWN ;
char nmachi ne[ SYS NN ;

\ J

6-62 SPARCUO PROCESSOR SUPPLEMENT



System Data Interfaces

Figure 6-66: <wait. h>

47;:

#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne

#def i ne
#def i ne
#def i ne
#def i ne

#def i ne
#def i ne
#def i ne

#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne

VEXI TED
WRAPPED
WSTCPPED
WOONTI NUED
WNTRACED
WAICHANG
VWO T

WBTCPFLAG
WOONTFLAG
WOCREFLAG
Wl GVASK

W.OBYTE( st at)
WA BYTE( st at)

WAORD( st at )

0001
0002
0004
0010
WETCPPED
0100
0200

0177
0177777
0200
0177

((int)((stat)&0377))
((int) (((stat)>>8)&0377))
((int)((stat))&0177777)

WFEXI TED(stat) (WOBYTE(st at)==0)

W FSI GNALED( st at ) (W.OBYTE( st at ) >0&\WH BYTE( st at ) ==0)

W FSTCPPED( st at) (W.OBYTE( st at ) ==WSTCPFL&&WH BYTE( st at ) ! =0)
W FCONTI NUED( st at ) (VWWAORD( st at ) ==WOONTFLG)

VX TSTATUS( st at ) WH BYTE( st at )

WERWVSI G st at)
WBTCPSI (st at)

(W.OBYTE( st at ) &8l QVASK)
WH BYTE( st at)

WOOREDUMP(stat) ((stat) &NOCREFLG

N

e

J
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X Window Data Definitions

This section is new, but will not be diffmarked.
NOTE

This section contains standard data definitions that describe system data for the optional X Window Sys-
tem libraries specified in the Generic ABI. These data definitions are referred to by their names in angle
brackets: <name.h>and <sys/name.h>. Included in these data definitions are macro definitions and struc-
ture definitions. While an ABI-conforming system may provide X11 and X Toolkit Intrinsics interfaces, it
need not contain the actual data definitions referenced here. Programmers should observe that the
sources of the structures defined in these data definitions are defined in SVID or the appropriate X Con-
sortium documentation (see chapter 10 in the Generic ABI).
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Figure 6-67: <X11/ Conposi te. h>

extern Wdget d ass conpositeWdget d ass;

Figure 6-68: <X11/ Constrai nt. h>

extern Wdget d ass constrai nt Wdget d ass;

Figure 6-69: <X11/ Core. h>

extern Wdget d ass coreWdget d ass;

LIBRARIES
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Figure 6-70: <X11/cursorfont. h> Part 1 of 3

7

#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#def i ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne

XC _num gl yphs
XC X cursor
XC_ arrow

XC based_arrow_down

XC based_arrow_up
XC boat
XC bogosity

XC bottom| eft_corner
XC bottomri ght _cor ner

XC bot t om si de
XC bottomtee
XC box_spiral

XC center_ptr
XCcircle

XC cl ock

XC cof fee_nug
XC cross
XC_cross_reverse
XC crosshair
XC_di anond_cr oss
XC _dot

XC_dot box

XC _doubl e_arrow
XC draft_large
XC draft_snal
XC_dr aped_box
XC _exchange

XC fleur
XC_gobbl er
XC_gunby

XC hand1
XC_hand2

154

10
12
14
16
18
20
22

26
28
30
32
34
36
38

42
44
46
48
50
52

56
58
60

24

40

54

g
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Figure 6-71: <X11/ cursorfont

.h>, Part 2 of 3

f

#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne

XC heart

XC icon
XC_iron_cross

XC left_ptr

XC |l eft_side
XCleft_tee

XC leftbutton

XC 11 _angle
XClIr_angle
XC_nman
XC_nmi ddl ebutt on
XC _nouse

XC penci |

XC pirate

XC pl us

XC _question_arrow
XCright_ptr

XC right_side
XCright_tee

XC rightbutton
XCrtl_logo

XC sai | boat

XC sb_down_arr ow
XC _sb_h_doubl e_arr ow
XC sb_left_arrow
XC sb_right_arrow
XC sb_up_arrow

XC sb_v_doubl e_arrow
XC shuttle

XC si zi ng

XC _spi der
XC_spraycan

62
64
66
68
70
72
74
76
78
80
82

90

94
96
98
100
102
104
106

110

114

124

84
86
88

92

108

112

116
118
120
122

IQQN

o

)

LIBRARIES

6-67



System Data Interfaces

Figure 6-72: <X11/cursorfont. h>, Part 3 of 3

7

#defi ne
#defi ne
#def i ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne

XC star

XC target
XC_tcross

XC top_left_arrow
XC top_| eft_corner
XC top_right_corner
XC top_side

XC top_tee

XC trek

XC ul _angl e

XC unbrell a

XC ur_angl e

XC wat ch

XC xterm

126

138

142
144
146
148
150
152

128
130
132
134
136

140

g
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Figure 6-73: <X11/Intrinsic. h>, Part 1 of 6

f

N

typedef char *String;
#def i ne Xt Nunber (arr)\
((Cardinal) (sizeof(arr) / sizeof(arr[0Q])))

typedef void *W dget ;

typedef Wdget *W dget Li st ;

typedef void *Conposi t eWdget ;

typedef void *W dget d ass;

typedef Xt ActionsRec *Xt ActionLi st;

typedef void * Xt AppCont ext ;

typedef unsigned | ong Xt Val ueMask;

typedef unsigned | ong Xtinterval ld;

typedef unsi gned | ong Xt I nput | d;

typedef unsigned | ong Xt Wor kProcl d;

typedef unsigned int Xt Geonet r yMask;

typedef unsi gned | ong Xt QOvask;

typedef unsigned | ong Pi xel ;

typedef int Xt CacheType;

#def i ne Xt CacheNone 0x001

#define Xt CacheAl | 0x002

#def i ne Xt CacheByD spl ay 0x003

#def i ne Xt CacheRef Count 0x100

typedef char Bool ean;

typedef | ong Xt ArgVal ;

typedef unsigned char Xt Enum

typedef unsigned int Car di nal ;

typedef unsigned short Dimension;

typedef short Posi ti on;

typedef void * Xt Poi nt er; J
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Figure 6-74: <X11/Intrinsi c.

h>, Part 2 of 6

7

typedef void
typedef void
typedef unsigned int

#defi ne Xt ONuerynly
#def i ne Xt SMDont Change

typedef void
typedef void
t ypedef unsigned | ong

typedef unsi gned | ong

typedef struct {
String
Xt Act i onProc
} Xt ActionsRec;

typedef enum {
Xt Addr ess,
Xt Basef f set,
Xt | medi at e,

Xt Resour ceQuar k,

Xt Procedur eAr g
} Xt Addr essMode;

typedef struct {
Xt Addr essMbde
Xt Poi nt er
Car di nal

typedef enum {XtListHead, XtListTail

*Xt Transl ati ons;
*Xt Accel erators;
Modi fi ers;

(1<<7)
5

*Xt CacheRef ;

* Xt Act i onHookl d;
Event Mask;

Xt | nput Mask;

string;
proc;

Xt Resour ceStri ng,

Xt Wdget Base(f f set

addr ess_node;
address_i d;
Si ze;

} Xt Convert ArgRec, *Xt ConvertArglList;

} XtListPosition;

6-70
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Figure 6-75: <X11/Intrinsi c. h>, Part 3 of 6

f

#def i ne Xt | nput NoneMask oL

#def i ne Xt | nput ReadMask (1L<<0)

#define Xt|nput WiteMask (1L<<1)

#defi ne Xt | nput Except Mask (1L<<2)

typedef struct {
Xt GeonetryMask request _node;

Posi ti on X, Y,
D nensi on wi dt h, height,
W dget si bl i ng;

} Xt Wdget Geonetry;

typedef struct {

String nane;

Xt Ar gVal val ue;
} Arg, *ArglList;
typedef Xt Pointer Xt Var Ar gslLi st ;
typedef struct {

Xt Cal | backProc cal | back;

Xt Poi nter cl osure;
} XtCall backRec, *Xt Call backLi st;

typedef enum {
Xt Cal | backNoLi st ,
Xt Cal | backHasNone,
Xt Cal | backHas Sorre
} Xt Cal | backSt at us;

typedef struct {
W dget shel | _wi dget ;
W dget enabl e_wi dget ;
} Xt Popdownl DRec, *Xt Popdownl D,

bor der _wi dt h;

N

w4
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Figure 6-76: <X11/Intrinsic. h>, Part 4 of 6

7

typedef enum {
Xt Geonet ryYes,
Xt Georret r yNo,
Xt Geonet r yA nost ,
Xt Geonet r yDone
} Xt GeonetryResul t;

typedef enum {
Xt G abNone,
Xt G abNonexcl usi ve,
Xt G abExcl usi ve

} Xt @ abKi nd;
typedef struct {
String r esour ce_nane;
String resour ce_cl ass;
String resour ce_type;
Car di nal resour ce_si ze;
Car di nal resour ce_of f set;
String defaul t _type;
Xt Poi nt er def aul t _addr;

} Xt Resource, *XtResourcelist;

typedef struct {

char mat ch;

String substi tution;
} SubstitutionRec, *Substitution;

t ypedef Bool ean (*XtFilePredicate);
t ypedef Xt Poi nter Xt Request | d;

extern Xt Convert ArgRec const col orConvert Args[];
extern Xt Convert ArgRec const screenConvertArg[];
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Figure 6-77: <X11/Intrinsic. h>, Part 5 of 6

s N

#define Xt Al | Events ((EBvent Mask) -1L)
#define Xt | MEvent 1
#define Xt | M ner 2
#define Xt1 M ternat el nput 4

#define XtIMAI (Xt1MKEvent | XtIMiner | XtIM ternatel nput)

#define Xt Ffsetf (s_type,field) Xt ffset(s_type*, field)
#define Xt New(type) ((type *) Xt Malloc((unsigned) sizeof(type)))
#def i ne XT_CONVERT_FAI L (At o) 0x80000001

#define Xt|sRect Cbj (object) \
(_Xt CheckSubcl assFl ag( obj ect, (Xt Enun) 0x02) )
#define Xt|sWdget (object) \
(_Xt CheckSubcl assFl ag( obj ect, (Xt Enun) 0x04) )
#define Xt|sConposite(w dget) \
(_Xt CheckSubcl assFl ag(wi dget, (Xt Enun) 0x08))
#define XtlsConstraint(w dget) \
(_Xt CheckSubcl assFl ag(wi dget, (Xt Enunm) 0x10))
#define XtlsShel | (w dget) \
(_Xt CheckSubcl assFl ag(w dget, (Xt Enun) 0x20) )
#define XtlsQverrideShel | (widget) \
(_Xt1sSubcl assC (wi dget, (Wdget A ass) overri deShel | Wdget d ass, \
(Wdget A ass) shel | Wdget A ass, (Xt Enum) 0x20) )
#define Xt|sWshel | (widget) \
(_Xt CheckSubcl assFl ag(wi dget, (Xt Enun) 0x40) )
#define Xt|sVendor Shel | (wi dget) \
(_Xt1sSubcl assC (wi dget, (W dget A ass) vendor Shel | Wdget d ass, \
(Wdget A ass) wnshel | Wdget A ass, ( Xt Enurm) 0x40))
#define Xt|sTransient Shel | (widget) \
(_Xt1sSubcl assC (wi dget, (Wdget d ass)transi ent Shel | Wdget d ass, \
(Wdget A ass) wnshel | Wdget A ass, (Xt Enun) 0x40))
#define Xt|sTopLevel Shel | (w dget)\
(_Xt CheckSubcl assFl ag(wi dget, (Xt Enun) 0x80))
#define Xt1sApplicationShell (w dget)\
(_Xt1sSubcl assO (wi dget, (Wdget d ass) appl i cati onShel | Wdget d ass, \
(Wdget A ass) t opLevel Shel | Wdget A ass, (Xt Enun) 0x80))

- )
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Figure 6-78: <X11/Intrinsi c. h>, Part 6 of 6

7

#defi ne

#defi ne

#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne

P

Xt Set Arg(arg, n,d)\

((void)( (arg).name = (n),

Xt fset(p_type, field)\

((Cardinal) (((char *) (& ((p_type)NULL)->field))) - ((char *) NULL)))

Xt VaNest edLi st

Xt VaTypedAr g

Xt Unspeci fi edPi xnmap
Xt Unspeci fi edShel | I nt
Xt Unspeci fi edW ndow

"Xt VaNest edLi st "

"Xt VaTypedAr g"

((Pi xmap) 2)
(-1

((Wndow) 2)

Xt Unspeci fi edWndowQ oup ( (W ndow) 3)

Xt Def aul t For egr ound
Xt Def aul t Backgr ound
Xt Def aul t Font

Xt Def aul t Font Set

"Xt Def aul t For egr ound"
"Xt Def aul t Backgr ound"
"Xt Def aul t Font "
"Xt Def aul t Font Set "

(arg).value = (XtArgval)(d) ))

o

Figure 6-79: <X11/ (vj ect . h>

7. )

extern Wdget d ass obj ect d ass;

Figure 6-80: <X11/ Rect (bj . h>

7o )

extern Wdget d ass rect (bj d ass;

Figure 6-81: <X11/ Shel | . h>

7 eessee )

extern Wdget d ass
extern Wdget d ass
extern Wdget d ass
extern Wdget d ass
extern Wdget d ass
extern Wdget d ass

shel | Wdget d ass;
overrideShel | Wdget A ass;
wrshel | Wdget d ass;

transi ent Shel | Wdget d ass;

t opLevel Shel | Wdget A4 ass;
appl i cati onShel | Wdget A ass;

| 2 T I N e I N
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Figure 6-82: <X11/ Vendor . h>

extern Wdget d ass vendor Shel | Wdget d ass;

Figure 6-83: <X11/ X h>, Part 1 of 12

f

t ypedef

t ypedef
t ypedef
t ypedef
t ypedef
t ypedef
t ypedef
t ypedef
t ypedef

t ypedef
t ypedef
t ypedef
t ypedef

#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne

o

unsi gned | ong X D,

Xl D W ndow,
X D Drawabl e;
X D Font;

X D Pi xnap;
X D Qursor;
X D Gol or nmap;
XI D Qont ext ;
X D KeySym

unsi gned | ong At om
unsi gned | ong Visual |l D
unsi gned | ong Ti ne;
unsi gned char KeyCode;

Al | Tenpor ary oL
AnyBut t on oL
AnyKey oL
AnyPropertyType OL
CopyFronParent  OL

Qurrent Ti me oL
I nput Focus 1L
NoEvent Mask oL
None oL
NoSynbol oL

Parent Rel ative 1L
Poi nt er Wndow oL
Poi nt er Root 1L

N

)

LIBRARIES
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Figure 6-84: <X11/ X h>, Part 2 of 12

7

#def i ne KeyPressMask

#def i ne KeyRel easeMask
#def i ne Butt onPressMask
#def i ne Butt onRel easeMask
#def i ne Ent er W ndowvask
#def i ne LeaveW ndowMVask
#def i ne Poi nt er Mot i onMask
#def i ne Poi nt er Mot i onH nt Mask
#def i ne ButtonlMotionMask
#def i ne Button2Mot i onMask
#def i ne Button3Moti onMask
#def i ne Butt on4Mot i onMask
#def i ne Butt on5Mot i onMask
#def i ne Butt onMti onMVask
#def i ne KeynapSt at eMask
#def i ne Exposur eMask

#define M sibilityChangeMask
#define StructureNotifyMask
#def i ne Resi zeRedi r ect Mask
#def i ne Subst ruct ureNot i f yMask

#def i ne FocusChangeMask

#def i ne PropertyChangeMask
#def i ne Col or mapChangeMask
#def i ne Oaner @ abBut t onMask

N

(1L<<0)
(1L<<1)
(1L<<2)
(1L<<3)
(1L<<4)
(1L<<5)
(1L<<6)
(1L<<7)
(1L<<8)
(1L<<9)
(1L<<10)
(1L<<11)
(1L<<12)
(1L<<13)
(1L<<14)
(1L<<15)
(1L<<16)
(1L<<17)
(1L<<18)
(1L<<19)

#def i ne Subst ruct ur eRedi r ect Mask (1L<<20)

(1L<<21)
(1L<<22)
(1L<<23)
(1L<<24)
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Figure 6-85: <X11/ X h>, Part 3 of 12

47;:

#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne

KeyPr ess

KeyRel ease

But t onPr ess

But t onRel ease
Moti onNoti fy
EnterNotify
LeaveNotify
Focusl n

FocusQut
KeynapNot i fy
Expose

@ aphi csExpose
NoExpose
VisibilityNotify
O eateNotify
Dest royNoti fy
UnmapNot i fy
MapNot i fy
MapRequest
Reparent Noti fy
Gonfi gureNotify
Conf i gur eRequest
GavityNotify
Resi zeRequest
Grcul ateNotify
G rcul at eRequest
PropertyNotify
Sel ectiond ear
Sel ect i onRequest
Sel ecti onNoti fy
Col or mapNoti fy
d i ent Message
Mappi ngNot i fy
LASTEvent

o ~NO O~

10

12
13
14
15
16
17
18

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

19
20

/* must be bigger than any event # */

IQQN

o

w4
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System Data Interfaces

Figure 6-86: <X11/ X h>, Part 4 of 12

7

#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne

#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#def i ne

#defi ne
#defi ne
#defi ne
#defi ne
#defi ne

#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne

g

Shi ft Mask
LockMask
Cont r ol Mask
Mod1Mask
Mbd2Mask
Mbd3Mask
Mod4Mask
Mod5Mask

But t on1Mask
But t on2Mask
But t on3Mask
But t on4Mask
But t on5Mask
AnyModi fi er

But t onl
But t on2
But t on3
But t on4
But t on5

Not i f yNor ma

Noti fyG ab

Not i f yUngr ab

Not i f yWi | eG abbed
Noti fyH nt

Not i f yAncest or

Noti fyVirtual

Noti fylnferior

Not i f yNonl i near

Not i f yNonl i near Vi rt ual
Not i f yPoi nter
Not i f yPoi nt er Root
Not i f yDet ai | None

(1<<1)
(1<<2)
(1<<3)
(1<<4)
(1<<5)
(1<<6)
(1=<7)

(1<<8)
(1<<9)
(1<<10)
(1<<11)
(1<<12)
(1<<15)

a b wN Pk

o

a b wNEFE O

~

(1<<0)
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Figure 6-87: <X11/ X h>, Part 5 of 12

47;:

#def i ne
#def i ne
#def i ne

#def i ne
#def i ne

#def i ne
#def i ne

#def i ne
#def i ne

#def i ne
#def i ne

#def i ne
#def i ne
#def i ne
#def i ne
#def i ne

#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne

#def i ne
#def i ne
#def i ne

M si bi | ityUnhobscured

VisibilityPartiallyCbscured

VisibilityFul | yCbscured 2

Pl aceOnTop
Pl acenBot t om

Pr oper t yNewwval ue
PropertyDel ete

Col or mapLni nst al | ed
Gol ormapl nstal | ed

G abMbdeSync
@ abMbdeAsync

QG abSuccess

Al r eady@ abbed
Q abl nval i dTi me
QG abNot Vi ewabl e
@ abFrozen

AsyncPoi nt er
SyncPoi nt er
Repl ayPoi nt er
AsyncKeyboar d
SyncKeyboar d
Repl ayKeyboar d
AsyncBot h
SyncBot h

Revert ToNone
Rever t ToPoi nt er Root
Revert ToPar ent

0
1
0
1
0
1
0
1
0
1
0
1
2
3
4
0
1
2
3
4
5
6
7
(i nt)None
(i nt) Poi nt er Root
2

N

o

w4
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System Data Interfaces

Figure 6-88: <X11/ X h>, Part 6 of 12

7

#defi ne Success 0

#def i ne BadRequest 1
#def i ne BadVal ue 2

#def i ne BadW ndow 3
#def i ne BadPi xnmap 4
#def i ne BadAt om 5

#def i ne BadQur sor 6
#def i ne BadFont 7

#def i ne BadMat ch 8

#def i ne BadDr anabl e 9

#def i ne BadAccess 10
#defi ne BadAl | oc 11

#def i ne BadCol or 12

#def i ne BadQC 13

#def i ne Badl DChoi ce 14

#def i ne BadNane 15

#def i ne BadLengt h 16
#def i ne Badl npl enent ati on 17
#def i ne | nput Qut put 1

#define | nputQnly 2

#def i ne CWBackPi xmap (1L<<0)
#def i ne CWBackPi xel (1L<<1)
#defi ne CWBorder Pi xmap  (1L<<2)
#def i ne CWBor der Pi xel (1L<<3)
#define OB tQavity (1L<<4)
#define QW nQ avity (1L<<5)
#def i ne CWBacki ngStore  (1L<<6)
#def i ne ONBacki ngPl anes (1L<<7)
#def i ne CMBacki ngPi xel  (1L<<8)

#defi ne CWDverri deRedi r ect (1L<<9)
#def i ne O\Baveunder (1L<<10)

#def i ne CWEvent Mask (1L<<11)

#def i ne CWDont Propagate (1L<<12)

#def i ne OWDol or map (1L<<13)
#def i ne OW\Our sor (1L<<14)

o
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Figure 6-89: <X11/ X h>, Part 7 of 12

f

#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne

#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne

#def i ne
#def i ne
#def i ne

#def i ne
#def i ne
#def i ne

#def i ne
#def i ne

#def i ne
#def i ne
#def i ne

o

XX

ow

QW dth

CWei ght
QWBor der W dt h
QW& bl i ng
OBt ackMbde

ForgetGavity
Nort hVést Gravi ty
NorthG avity
Nort hEast Gavity
Vst Gavity
CenterGavity
East Qavity

Sout hVést Gavity
Sout hGravi ty
Sout hEast G avity
StaticGavity
UnmapQ@ avi ty

Not Usef ul
WienMapped
A ways

I sUnmapped
I slnvi ewabl e
I sVi ewabl e

Set Model nsert
Set MbdeDel et e

DestroyAl |
Ret ai nPer manent
Ret ai nTenpor ary

(1<<0)
(1<<1)
(1<<2)
(1<<3)
(1<<4)

(1<<6)

OPRP OO ~NOULDWNEO

(1<<5)

N

)
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Figure 6-90: <X11/ X h>, Part 8 of 12

7

#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne

#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne

#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne

g

Above

Bel ow

Topl f

Bot t om f

pposi te

Rai seLowest
Lower H ghest

Pr opMbdeRepl ace
Pr opModePr epend
Pr opMbdeAppend

GXcl ear

GXand
GXandRever se
GXcopy

GXandl nvert ed
GXnoop

GXxor

GXor

GXnor

GXequi v

GXi nvert

GXor Rever se
GXcopyl nvert ed
GXor I nvert ed
GxXnand

GXset

Li neSol i d

Li neOnC f Dash
Li neDoubl eDash
CapNot Last
CapBut t
CapRound

CapPr oj ecting

NPFPOFRPOMWNEFO

0x0
Ox1
0x2
0x3
0x4
0x5
0x6
0x7
0x8
0x9
Oxa
Oxb
Oxc
Oxd
Oxe
Oxf

6-82

SPARCUO PROCESSOR SUPPLEMENT



System Data Interfaces

Figure 6-91: <X11/ X h>, Part 9 of 12

f

#def i ne
#def i ne
#def i ne

#def i ne
#def i ne
#def i ne
#def i ne

#def i ne
#def i ne

#def i ne
#def i ne

#def i ne
#def i ne
#def i ne
#def i ne

#def i ne
#def i ne

#def i ne
#def i ne
#def i ne

#def i ne
#def i ne

JoinM ter
Joi nRound
Joi nBevel

Fillsolid
FillTiled
FillStippled 2
Fi || QragueSti ppl ed

EvenQddRul e 0
Wndi ngRul e 1
dipByChildren O

Includel nferiors 1
Unsort ed 0
YSort ed 1
YXSort ed 2
YXBanded 3
Coor dMbdeQrigin O

Coor dMbdePr evi ous

Conpl ex 0
Nonconvex

Convex 2
ArcChord 0
ArcPieSlice 1

N

o

)

LIBRARIES
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System Data Interfaces

Figure 6-92: <X11/ X. h>, Part 10 of 12

7

#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne

#defi ne
#defi ne

#defi ne
#defi ne
#defi ne

#defi ne
#def i ne

#defi ne
#defi ne
#defi ne

QCFuncti on

QGCP aneMask
QCFor egr ound
QBackgr ound

QCLi neWdt h
QLineStyl e
ACapsStyl e

QCJoi nStyl e
CFillStyle
QCFillRule

CCTile

CCStippl e
CCTileStipXOrigin
CCTileStipYOigin
GCFont

QGCSubwi ndowhbde
Q0& aphi csExposur es
A ipXaigin
AQAdipYaigin
G i pMask
QChash f set
QDashLi st

GCAr chMbde

Font Lef t TOR ght
Font R ght ToLef t

XYBi t map
XYPi xmap
ZPi xmap

Al | ocNone
AlocAl

DoRed
DoGr een
DoBl ue

(1L<<0)
(1L<<1)
(1L<<2)
(1L<<3)
(1L<<4)
(1L<<5)
(1L<<6)
(1L<<7)
(1L<<8)
(1L<<9)
(1L<<10)
(1L<<11)
(1L<<12)
(1L<<13)
(1L<<14)
(1L<<15)
(1L<<16)
(1L<<17)
(1L<<18)
(1L<<19)
(1L<<20)
(1L<<21)
(1L<<22)

1

(1<<0)
(1<<1)
(1<<2)

o
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Figure 6-93: <X11/ X h>, Part 11 of 12

f

#def i ne
#def i ne
#def i ne

#def i ne
#def i ne
#def i ne

#def i ne
#def i ne

#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne

#def i ne
#def i ne
#def i ne

#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne

#def i ne
#def i ne
#def i ne

Qur sor Shape
Ti | eShape
Sti ppl eShape

Aut oRepeat Mode f
Aut oRepeat Moden
Aut oRepeat ModeDef aul t

LedModeCt f
LedMbdeCn

KBKeyd i ckPer cent
KBBel | Per cent
KBBel | Pi t ch

KBBel | Dur ati on
KBLed

KBLedMbde

KBKey

KBAUt oRepeat Mbde

Mappi ngSuccess
Mappi ngBusy
Mappi ngFai | ed

Mappi nghbodi fi er
Mappi ngKeyboar d
Mappi ngPoi nt er

Dont Pr ef er Bl anki ng
Pr ef er Bl anki ng

Def aul t Bl anki ng

Dont Al | owExposur es
Al | owExposur es
Def aul t Exposur es

(1L<<1)
(1L<<2)
(1L<<3)
(1L<<4)

(1L<<6)
(1L<<7)

0
1
2

[N

[N

(1L<<0)

(1L<<5)

N

o

w4
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Figure 6-94: <X11/ X. h>, Part 12 of 12

7

#defi ne
#defi ne

#defi ne
#defi ne
#defi ne
#defi ne

#defi ne
#defi ne
#defi ne
#defi ne

#defi ne
#defi ne

g

ScreenSaver Reset 0
ScreenSaver Acti ve

Enabl eAccess 1
D sabl eAccess 0

Stati cQay

QG ayScal e
StaticCol or 2
PseudoCol or 3
TrueCol or

D rect Col or 5
LSBFi r st 0
VBBFi r st 1
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Figure 6-95: <X11/ Xat om h>, Part 1 of 3

47;:

#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne

XA PR MARY
XA ARC

XA _ATOM

XA Bl TMAP

XA CARDI NAL

XA _CCLCRVAP

XA _CURSCR

XA CUT_BUFFERD
XA _CUT_BUFFERL
XA _CQUT_BUFFER2
XA QUT_BUFFER3
XA _CUT_BUFFER4
XA _QUT_BUFFERS
XA CUT_BUFFERG
XA _CUT_BUFFER?
XA DRAWABLE

XA _FONT

XA | NTEGER

XA Pl XMAP

XA PO NT

XA _RECTANGLE

XA RESCURCE_MANAGER
XA RGB OOLCR MAP
XA RGB_BEST_MAP
XA RGB_BLUE_MAP
XA RGB_DEFAULT MAP
XA RGB_GRAY_MAP
XA RGB_GREEN MAP
XA RGB_RED MP
XA STR NG

XA VI SUALI D

((Atom
((Atom
((Atom

((Atom
((Atom

((Atom
((Atom
((Atom
((Atom
((Atom
((Atom
((Atom
((Atom
((Atom
((Atom

((Atom
((Atom

((Atom
((Atom
((Atom

((Atom
((Atom
((Atom

((Atom

((Atom 1)
2)
3)
4)
((Atom 5)
6)
7)
((Atom 8)
9)
10)
11)
12)
13)
14)
15)
16)
17)
18)
((Atom 19)
((Atom 20)
21)
22)
((Atom 23)
24)
25)
26)
((Atom 27)
28)
29)
30)
((Atom 31)
32)

IQQN

o

)
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Figure 6-96: <X11/ Xat om h>, Part 2 of 3

7

#def i ne XA W NDOW

#defi ne XA WM COMWAND
#define XA W H NTS

#def i ne XA Wy QLI ENT_MACH NE
#defi ne XA WM | CON_NAMVE
#define XA W | GON Sl ZE
#def i ne XA WV NAMVE

#defi ne XA WM NCRVAL_H NTS
#define XA WY SI ZE H NTS
#def i ne XA W ZOOM H NTS
#define XA M N _SPACE

#def i ne XA NCRM SPACE

#defi ne XA MAX_SPACE

#defi ne XA END SPACE

#def i ne XA SUPERSCR PT_X
#def i ne XA SUPERSCR PT_Y
#defi ne XA SUBSCR PT_X
#define XA SUBSCR PT_Y

#def i ne XA UNDERLI NE_PCSI TI ON
#def i ne XA UNDERLI NE_TH OKNESS
#def i ne XA STR KEQUT_ASCENT
#def i ne XA STR KEQUT_DESCENT
#define XA | TALI C ANQLE
#defi ne XA X _HEl GHT

#defi ne XA QUAD W DTH

#defi ne XA WE GHT

#define XA PQ NT_SI ZE

#def i ne XA RESCLUTI ON

#defi ne XA CCPYR GHT

#def i ne XA _NOTI CE

#def i ne XA _FCONT_NAMVE

#defi ne XA FAM LY_NAME

((Atom
((Atom

((Atom
((Atom

((Atom
((Atom
((Atom
((Atom
((Atom
((Atom
((Atom
((Atom
((Atom
((Atom
((Atom
((Atom

((Atom
((Atom
((Atom

((Atom
((Atom
((Atom

((Atom
((Atom

((Atom
34)
35)
((Atom
37)
38)
((Atom
((Atom
41)
42)
43)
44)
45)
46)
47)
48)
49)
50)
51)
52)
((Atom
((Atom
55)
56)
57)
((Atom
59)
60)
61)
((Atom
63)
64)

33)

36)

39)
40)

53)
54)

58)

62)

g
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Figure 6-97: <X11/ Xat om h>, Part 3 of 3

#define XA FULL_NAME ((Atom) 65)
#def i ne XA _CAP_HEl GHT ((Atom) 66)
#def i ne XA WM QLASS ((Atom) 67)
#def i ne XA WV TRANSI ENT_FCR ((Atom) 68)
#defi ne XA LAST_PREDEFI NED ((Atom) 68)
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Figure 6-98: <X11/ Xcrs. h>, Part 1 of 5

7

#define XcnsFail ure 0
#def i ne XcrmsSuccess 1
#def i ne XcnsSuccessWt hConpr essi on 2
#def i ne XcrmsUndef i nedFor mat ( XcrsCol or For nmat ) 0x00000000
#def i ne XcnsQ EXYZFor mat ( XcnsCol or For mat ) 0x00000001
#def i ne XcnsQ EuvYFor mat ( Xcns Col or For mat ) 0x00000002
#def i ne XcnsQ ExyYFor mat ( XcnsCol or For mat ) 0x00000003
#def i ne XcnsQ ELabFor mat ( XcnsCol or For mat ) 0x00000004
#def i ne XcnsQ ELuvFor mat ( XcnsCol or For mat ) 0x00000005
#def i ne XcrmsTekHVCFor mat ( XcsCol or For mat ) 0x00000006
#def i ne XcnsR@For nat ( XcnsCol or For mat ) 0x80000000
#def i ne XcnsREBi For mat ( Xcns Col or For mat ) 0x80000001
#def i ne Xcnsl ni t None 0x00
#defi ne Xcnsl ni t Success 0x01
typedef unsigned int XcnsCol or For nat ;
typedef doubl e XcnsFl oat ;
typedef struct {

unsi gned short red;

unsi gned short green;

unsi gned short bl ue;
} XcnsRGB,
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Figure 6-99: <X11/ Xcns.

h>, Part 2 of 5

f

typedef struct {
XcnsFl oat
XcrsFl oat
XcnsFl oat
} XcnmsRGHi

typedef struct {
XcnsFl oat
XcrsFl oat
XcnsFl oat
} XcnsQ EXYZ;

typedef struct {
XcnsFl oat
XcrsFl oat
XcnsFl oat
} XcnsQ BEuvY;

typedef struct {
XcnsFl oat
XcrsFl oat
XcnsFl oat
} XcnsQ ExyY;

typedef struct {
XcnsFl oat
XcrsFl oat
XcnsFl oat
} Xcnsd ELab;

red;
green;
bl ue;

u_prime;
v_prine;
Y,

X=

L star;
a_star;
b_star;

N

)
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System Data Interfaces

Figure 6-100: <X11/ Xcns. h>, Part 3 of 5

; )

typedef struct {
XcnsFl oat L_star;
XcrsFl oat u_star;
XcnsFl oat v_star;
} XcnsQ ELuv;

typedef struct {
XcnsFl oat H
XcrsFl oat
XcnsFl oat C
} XcnsTekHVGC

<

typedef struct {
XcnsH oat padO;
XcrsFl oat  padi;
XcnsFl oat pad2;
XcnsH oat pad3;
} XcnsPad;
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Figure 6-101: <X11/ Xcns. h>, Part 4 of 5

f

typedef struct {

uni on {
XcmsRGB RGB;
XcnmsREBI R ;
Xcnmsd EXYZ a EXYZ;
XcnsQd EuvY ad Euvy;
Xcnsd ExyY a ExyY,
Xcnmsd ELab d ELab;
XcrsQ ELuv d ELuv;
XcnsTekHVC TekHVC
XcnsPad Pad;

} spec;

unsi gned | ong pi xel ;
XcnsCol or Format  fornat ;

} XcnsCol or;
typedef struct {
XcrsCol or screenWii t ePt ;
XPoi nt er functionSet;
XPoi nt er screenDat a;
unsi gned char state;
char pad[ 3] ;

} XcnsPer Scrnl nf o;
typedef void *XcnsQCC

typedef Status (*XcnsConversionProc)();
typedef XcnsConversi onProc *XcnsFunclLi st Ptr;

N

w4
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System Data Interfaces

Figure 6-102: <X11/ Xcns. h>, Part 5 of 5

; )

typedef struct {

char *prefix;
XcnsCol or For mat id;
XcnsParseStri ngProc parseString;
XcmsFuncLi stPtr to_Ad EXYZ
XcrsFuncLi st Ptr from A EXYZ;
int i nverse_fl ag;

} XcnsCol or Space;

typedef struct {

XcnsCol or Space **DDCol or Spaces;
XcrsScr eenl ni t Proc screenl ni t Proc;
XcnsScr eenFr eePr oc screenFr eeProc;

} XcmsFunctionSet ;
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Figure 6-103: <X11/ X i b. h> Part 1 of 27

s N

typedef void *XPointer;

#def i ne Bool int
#define Status i nt
#define True 1

#define Fal se 0

#defi ne QueuedAl r eady 0

#def i ne QueuedAft er Readi ng 1
#def i ne QueuedAfterFl ush 2

#define Al Pl anes ((unsi gned | ong)~0L)

)

Figure 6-104: <X11/ X i b. h> Part 2 of 27

s N

typdef void XExtDat a;

typdef void XExt Codes;

typedef struct {
int depth;
int bits_per_pixel;
i nt scanline_pad;

} XPi xmapFor mat Val ues;

)
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Figure 6-105: <X11/ X i b. h> Part 3 of 27

7

typedef struct {

int function;

unsi gned | ong pl ane_nask;
unsi gned | ong foreground;
unsi gned | ong backgr ound;
int line_wdth;

nt line_style;

nt cap_style;

nt join_style;

nt fill_style;

nt fill_rule;

nt arc_node;

Pi xnmap tile;

Pi xmap sti ppl e;

int ts_x_origin;

int ts_y origin;

Font font;

int subw ndow_node;

Bool graphi cs_exposures;
int clip_x_origin;

int clip_y_ origin;

Pi xmap cli p_nask;

int dash_of fset;

char dashes;

} XQ&val ues;
typedef void *GC

typedef struct _dummy Visual;
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Figure 6-106: <X11/ X i b. h> Part 4 of 27

f

o

typedef struct _dummy Screen;

typedef struct {

Pi xmap backgr ound_pi xmap;
unsi gned | ong background_pi xel ;
Pi xmap bor der _pi xnap;

unsi gned | ong border _pi xel ;
int bit_gravity;

int wn_gravity;

i nt backi ng_store;

unsi gned | ong backi ng_pl anes;
unsi gned | ong backi ng_pi xel ;
Bool save_under;

| ong event _nask;

I ong do_not _propagat e_nask;
Bool override_redirect;

Col or map col or map;

Qursor cursor;

} XSet WndowAt t ri but es;

N

)
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Figure 6-107: <X11/ X i b. h> Part 5 of 27

7

typedef struct {
XExt Dat a *ext _dat a;
int depth;
int bits_per_pixel;
int scanline_pad;

} ScreenFormat ;

typedef struct {
int x, vy;
int width, height;
int border_width;
int depth;
Vi sual *visual;
W ndow r oot ;
int class;
int bit_gravity;
int win_gravity;
int backing_store;
unsi gned | ong backi ng_pl anes;
unsi gned | ong backi ng_pi xel ;
Bool save_under;
Col or map col or map;
Bool map_install ed;
int map_state;
long al | _event _nasks;
| ong your _event _mask;
| ong do_not _propagat e_nask;
Bool override_redirect;
Screen *screen;
} XWndowAt tri but es;
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Figure 6-108: <X11/ X i b. h> Part 6 of 27

f

typedef struct {
int famly;
int |ength;
char *address;
} XHost Addr ess;

typedef struct _X mage {

int width, height;

int xoffset;

int format;

char *dat a;

int byte order;

int bitmap_unit;

int bitmap_bit_order;

int bitmap_pad;

int depth;

int bytes_per_line;

int bits_per_pixel;

unsi gned | ong red_nask;

unsi gned | ong green_nask;

unsi gned | ong bl ue_mask;

XPoi nt er obdat a;

struct funcs {
struct _X nage *(*create_i mage)();
int (*destroy_image)();
unsi gned | ong (*get_pixel)();
int (*put_pixel)();
struct _Xl mage *(*sub_i mage)();
int (*add_pixel)();

P

} X nmage;

N
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Figure 6-109: <X11/ X i b. h> Part 7 of 27

7

typedef struct {
int x, vy;
int width, height;
int border_width;
W ndow si bl i ng;
int stack_node;

} XW ndowChanges;

typedef struct {
unsi gned | ong pi xel ;
unsi gned short red, green, blue;
char fl ags;
char pad;
} XCol or;

typedef struct {
short x1, yl, x2, y2;
} XSegrent ;

typedef struct {
short x, vy;
} XPoint;

typedef struct {

short x, vy;

unsi gned short width, height;
} XRectangl €;

typedef struct {
short x, vy;
unsi gned short width, height;
short angl el, angle2;
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Figure 6-110: <X11/ X i b. h> Part 8 of 27

f

typedef struct {
int key_click_percent;
int bell_percent;
int bell_pitch;
int bell_duration;

int |ed;
int |ed node;
int key;

int aut o_repeat _node;
} XKeyboardControl ;

typedef struct {
int key_click_percent;
int bell_percent;
unsigned int bell_pitch, bell _duration;
unsi gned | ong | ed_nask;
int global _auto_repeat;
char auto_repeats[32];

} XKeyboar dSt at e;

typedef struct {
Time tineg;
short x, vy;

} XTi neCoor d;

typedef struct {
int nax_keyper mod;
KeyCode *nodifi ernap;

} Xvodi fi er Keymap;

typedef struct _dummy D spl ay;

N

)
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Figure 6-111: <X11/ X i b. h> Part 9 of 27

7

typedef struct {

int type;

unsi gned | ong serial;
Bool send_event;

D spl ay *di spl ay;

W ndow wi ndow,

W ndow root ;

W ndow subwi ndow,
Time tineg;

int x, vy;

int x_root, y_root;
unsigned int state;
unsi gned i nt keycode;
Bool same_screen;

} XKeyEvent;
typedef XKeyEvent XKeyPressedEvent;
typedef XKeyEvent XKeyRel easedEvent;

typedef struct {

int type;

unsi gned | ong serial;
Bool send_event;

D spl ay *di spl ay;

W ndow wi ndow,

W ndow root ;

W ndow subwi ndow,
Time tineg;

int x, vy;

int x_root, y_root;
unsigned int state;
unsi gned int button;
Bool same_screen;

} XButtonEvent;
typedef XButtonEvent XButtonPressedEvent;
typedef XButtonEvent XButtonRel easedEvent;
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Figure 6-112: <X11/ X i b. h> Part 10 of 27

f

typedef struct {

int type;

unsi gned | ong serial;
Bool send_event;

D spl ay *di spl ay;
W ndow wi ndow,

W ndow r oot ;

W ndow subwi ndow;
Time tineg;

int x, vy;

int x_root, y root;
unsigned int state;
char is_hint;

Bool samne_screen;

} X\otionEvent;
typedef XMtionEvent XPoi nter MovedEvent ;

typedef struct {

int type;

unsi gned | ong serial;
Bool send_event;

D spl ay *di spl ay;
W ndow wi ndow,

W ndow r oot ;

W ndow subwi ndow;
Tine tine;

int x, vy;

int x_root, y root;
i nt node;

int detail;

Bool sare_screen;
Bool focus;
unsigned int state;

} XCOrossingEvent ;

N
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Figure 6-113: <X11/ X i b. h> Part 11 of 27

7

typedef XO ossi ngBvent XEnter WndowEvent ;
typedef XO ossi ngBEvent XLeaveW ndowEvent;
typedef struct {

int type;

unsi gned | ong serial;

Bool send_event;

D spl ay *di spl ay;

W ndow wi ndow;

int rode;

int detail;
} XFocusChangeEvent ;
typedef XFocusChangeEvent XFocusl nEvent;
t ypedef XFocusChangeEvent XFocusQut Event;

typedef struct {

int type;

unsi gned | ong serial;

Bool send_event;

D spl ay *di spl ay;

W ndow w ndow,

char key vector[32];
} XKeymapEvent ;

typedef struct {
int type;
unsi gned | ong serial;
Bool send_event;
D spl ay *di spl ay;
W ndow w ndow,
int x, vy;
int width, height;
int count;
} XExposeEvent;
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Figure 6-114: <X11/ X i b. h> Part 12 of 27

f

typedef struct {
int type;
unsi gned | ong serial;
Bool send_event;
D spl ay *di spl ay;
Drawabl e drawabl e;
int x, vy;
int width, height;
int count;
int maj or_code;
i nt m nor_code;

} XQ aphi csExposeEvent ;

typedef struct {
int type;
unsi gned | ong serial;
Bool send_event;
D spl ay *di spl ay;
Drawabl e drawabl e;
i nt maj or _code;
i nt m nor_code;
} XNoExposeEvent ;

typedef struct {
int type;
unsi gned | ong serial;
Bool send_event;
D spl ay *di spl ay;
W ndow wi ndow,
int state;
} XVisibilityEvent;

N
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Figure 6-115: <X11/ X i b. h> Part 13 of 27

7

o

typedef struct {

int type;

unsi gned | ong serial;
Bool send_event;

D spl ay *di spl ay;

W ndow par ent ;

W ndow wi ndow,

int x, vy;

int width, height;

int border_width;

Bool override redirect;

} XO eat eWndowEvent ;

typedef struct {

int type;

unsi gned | ong serial;
Bool send_event;

D spl ay *di spl ay;
Wndow event ;

W ndow w ndow,

} XDestroyW ndowEvent ;

typedef struct {

int type;

unsi gned | ong serial;
Bool send_event;

D spl ay *di spl ay;
Wndow event ;

W ndow w ndow,

Bool fromconfigure;

} XUnnapEvent ;
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Figure 6-116: <X11/ X i b. h> Part 14 of 27

f

o

typedef struct {

int type;

unsi gned | ong serial;
Bool send_event;

D spl ay *di spl ay;

W ndow event ;

W ndow wi ndow;

Bool override redirect;

} XMapEvent;

typedef struct {

int type;

unsi gned | ong serial;
Bool send_event;

D spl ay *di spl ay;

W ndow par ent ;

W ndow wi ndow,

} XMapRequest Event ;

typedef struct {

int type;

unsi gned | ong serial;
Bool send_event;

D spl ay *di spl ay;

W ndow event ;

W ndow wi ndow,

W ndow par ent ;

int x, v;

Bool override redirect;

} XReparent Event ;

N
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Figure 6-117: <X11/ X i b. h> Part 15 of 27

7

typedef struct {

int type;

unsi gned | ong serial;
Bool send_event;

D spl ay *di spl ay;

W ndow event ;

W ndow wi ndow;

int x, vy;

int width, height;
int border_width;

W ndow above;

Bool override_redirect;

} XConfi gureEvent;

typedef struct {

int type;

unsi gned | ong serial;
Bool send_event;

D spl ay *di spl ay;
Wndow event ;

W ndow wi ndow,

int x, vy;

} XGavityEvent;

typedef struct {

int type;

unsi gned | ong serial;
Bool send_event;

D spl ay *di spl ay;

W ndow wi ndow,

int width, height;

} XResi zeRequest Event ;
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Figure 6-118: <X11/ X i b. h> Part 16 of 27

f

typedef struct {

int type;

unsi gned | ong serial;
Bool send_event;

D spl ay *di spl ay;

W ndow par ent ;

W ndow wi ndow;

int x, vy,

int width, height;

i nt border_width;

W ndow above;

int detail;

unsi gned | ong val ue_nask;

} XConfi gur eRequest Event ;

typedef struct {

int type;

unsi gned | ong serial;
Bool send_event;

D spl ay *di spl ay;

W ndow event ;

W ndow wi ndow;

int place;

} XQrecul at eBEvent;

typedef struct {

int type;

unsi gned | ong serial;
Bool send_event;

D spl ay *di spl ay;

W ndow parent ;

W ndow wi ndow,

int place;

} XG4 rcul at eRequest Event ;

N
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Figure 6-119: <X11/ X i b. h> Part 17 of 27

7

typedef struct {

int type;

unsi gned | ong serial;
Bool send_event;

D spl ay *di spl ay;

W ndow wi ndow,

At om at om

Time tinmeg;

int state;

} XPropertyEvent;

typedef struct {

int type;

unsi gned | ong serial;
Bool send_event;

D spl ay *di spl ay;

W ndow w ndow,

At om sel ecti on;

Tine tine;

} XSel ectiond ear Event;

typedef struct {

int type;

unsi gned | ong serial;
Bool send_event;

D spl ay *di spl ay;

W ndow owner ;

W ndow r equest or;

At om sel ecti on;
Atomtarget;

At om property;

Tine tine;

} XSel ecti onRequest Event ;
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Figure 6-120: <X11/ X i b. h> Part 18 of 27

s N

typedef struct {
int type;
unsi gned | ong serial;
Bool send_event;
D spl ay *di spl ay;
W ndow r equest or;
At om sel ecti on;
Atomtarget;
At om property;
Tine tine;

} XSel ectionEvent;

typedef struct {
int type;
D spl ay *di spl ay;
Xl D resour cei d;
unsi gned | ong serial;
unsi gned char error_code;
unsi gned char request _code;
unsi gned char m nor_code;
} XErrorEvent;

typedef struct {
int type;
unsi gned | ong serial;
Bool send_event;
D spl ay *di spl ay;
W ndow wi ndow;
At om nessage_t ype;

int format;

uni on {
char b[20];
short s[10];
long 1[5];

} data;

} XAient MessageEvent;

)
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Figure 6-121: <X11/ X i b. h> Part 19 of 27

7

g

typedef struct {

int type;

unsi gned | ong serial;
Bool send_event;

D spl ay *di spl ay;

W ndow wi ndow,

Col or map col or map;
Bool new;

int state;

} XCol or mapEvent ;

typedef struct {

int type;

unsi gned | ong serial;
Bool send_event;

D spl ay *di spl ay;

W ndow w ndow,

int request;

int first_keycode;
int count;

} Xvappi ngEvent ;

typedef struct {

int type;

unsi gned | ong serial;
Bool send_event;

D spl ay *di spl ay;

W ndow wi ndow,

} XAnyEvent;
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Figure 6-122: <X11/ X i b. h> Part 20 of 27

f

typedef union _XEvent {
int
XAnyEvent
XKeyEvent
XBut t onEvent
X\t i onEvent
XOr ossi ngEvent
XFocusChangeEvent
XExposeEvent
X@ aphi csExposeEvent
XNoExposeEvent
XVi sibilityEvent
XOr eat eW ndowEvent
XDest r oyW ndowEvent
XUnnapEvent
XVapEvent
XvapRequest Event
XRepar ent Event
XConf i gur eEvent
X@& avi t yEvent
XResi zeRequest Event
XConf i gur eRequest Event
X4 rcul at eEvent
XA r cul at eRequest Event
XPr oper t yEvent
XSel ecti ond ear Event
XSel ecti onRequest Event
XSel ecti onEvent
XCol or mapEvent
XA i ent MessageEvent
XMappi ngEvent
XError Event
XKeynmapEvent
| ong

} XBvent;

type;

xany;

xkey;
xbut t on;
xnot i on;

XCr 0ssi ng;

xf ocus;
Xexpose;
xgr aphi csexpose;
XNOEXPOSE;
xvisibility;

Xcr eat ewi ndow;
xdest r oywi ndow;
xunnap;

xnap;
xXnapr equest ;

Xr epar ent ;

xconfi gure;
xgravity;

Xr esi zer equest ;
xconfi gur er equest ;
xcircul at e;

xci rcul at er equest ;
Xproperty;

xsel ecti oncl ear;
xsel ecti onr equest ;
xsel ecti on;

xcol or map;
xclient;

xmappi ng;

Xerror;

xkeynap;

pad[ 24] ;

N
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Figure 6-123: <X11/ X i b. h> Part 21 of 27

7

#define XAl ocl D(dpy) ((*(dpy)->resource_alloc)((dpy)))

typedef struct {

short | beari ng;

short rbearing;

short wi dt h;

short ascent;

short descent ;

unsi gned short attributes;
} XChar Struct;

typedef struct {

At om nane,

unsi gned | ong card32;
} XFont Prop;

typedef struct {

XExt Dat a*ext _dat a;

Font fid;

unsi gneddi r ecti on;

unsi gnedm n_char _or_byt e2;
unsi gnedmax_char _or _byt e2;
unsi gnedm n_byt el,;

unsi gnedmax_byt el;

Bool al | _chars_exist;
unsi gneddef aul t _char;

int n_properti es;
XFont Prop *properties;
XChar Struct m n_bounds;
XChar Struct max_bounds;
XChar St ruct *per _char;

int ascent;

int descent ;

} XFont Struct;
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Figure 6-124: <X11/ X i b. h> Part 22 of 27

f

typedef struct {
char *chars;
i nt nchars;
int delta;
Font font;
} XTextltem

typedef struct {
unsi gned char bytel;
unsi gned char byt e2;
} XChar 2b;

typedef struct {
XChar 2b *chars;
i nt nchars;
int delta;
Font font;
} XText|tenl6;

typedef union {
D spl ay *di spl ay;
QC gc;
Vi sual *visual;
Screen *screen;
ScreenFor mat  *pi xmap_f or nat ;
XFont Struct *font;
} XEDat a(hj ect ;

typedef struct {
XRect angl e nax_i nk_extent;
XRect angl e nmax_| ogi cal _extent;
} XFont Set Extents;

typedef struct _dummy XFont Set;

N
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Figure 6-125: <X11/ X i b. h> Part 23 of 27

7

t ypedef

t ypedef

g

struct {

char *chars;
int nchars;
int del ta;

XFont Set *f ont _set ;

} XnbTextltem

struct {

wchar _t *chars;

int nchars;
int del ta;

XFont Set font _set ;

} XwcTextltem

typedef void (*XIMProc)();
typedef void *XI'M
typedef void *X G
typedef unsigned |ong X Matyl e;
typedef struct {

unsi gned short count_styl es;

X MBtyl e *supported_styl es;
} XIMBtyl es;
#define Xl MPreeditArea 0x0001L
#define Xl MPreedit Cal | backs 0x0002L
#define Xl MPreeditPosition
#defi ne Xl MPreedi t Not hi ng
#def i ne XI MPreedi t None 0x0010L
#defi ne Xl Mot at usArea 0x0100L
#defi ne Xl Mt at usCal | backs
#def i ne Xl Mst at usNot hi ng 0x0400L
#def i ne Xl M5t at usNone 0x0800L

0x0004L
0x0008L

0x0200L

6-116

SPARCUO PROCESSOR SUPPLEMENT



System Data Interfaces

Figure 6-126: <X11/ X i b. h> Part 24 of 27
#def i ne XNVaNest edLi st "XNvaNest edLi st "
#defi ne XNQueryl nput Styl e "queryl nput Styl e"
#def i ne XN i ent Wndow "cl i ent Wndow'
#define XN nput Styl e "i nput Styl e"
#def i ne XNFocusW ndow " f ocusW ndow'
#def i ne XNResour ceNane "resour ceNane"
#def i ne XNResour ced ass "resour ced ass"
#def i ne XNGeonet ryCal | back "geonet ryCal | back"”
#define XNFi |l terEvents "filterEvents"
#define XNPreeditStart Cal | back "preeditStart Cal | back”
#def i ne XNPr eedi t DoneCal | back " preedi t DoneCal | back"
#def i ne XN\Preedi t DrawCal | back "preedi t DrawCal | back"
#define XNPreeditCaretCal | back "preeditCaretCal | back"
#define XNPreedit Attri butes "preedi tAttributes”
#define XNStatusStart Cal | back "statusStart Cal | back"
#def i ne XNSt at usDoneCal | back " st at usDoneCal | back"
#def i ne XNSt at usDr anCal | back " st at usDr awCal | back”
#define XNStatusAttributes "statusAttributes"
#defi ne XNArea "area"
#def i ne XNAr eaNeeded "ar eaNeeded"
#def i ne XNSpot Locat i on "spot Locat i on"
#def i ne XNCol or map "col or Map"
#def i ne XNSt dCol or map " st dCol or Map"
#def i ne XNFor egr ound "f or egr ound"
#def i ne XNBackgr ound "backgr ound"
#def i ne XNBackgr oundPi xmap "backgr oundPi xmap"
#def i ne XNFont Set "font Set"
#def i ne XNLi neSpace "l'i neSpace"
#def i ne XNQur sor "cursor"

N
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Figure 6-127:

7

<X11/ X i b. h> Part 25 of 27

#define XBufferOverflow -1
#def i ne XLookupNone 1
#def i ne XLookupChar s 2
#def i ne XLookupKeySym 3
#def i ne XLookupBot h 4
typedef XPoi nter XVaNest edLi st;
typedef struct {

XPoi nter client_data;

X MProc cal | back;
} Xl Mzl | back;
typedef unsigned | ong X Mreedback;
#defi ne Xl MRever se 1
#define XI Munderl i ne (1<<1)
#define X MH ghlight (1<<2)
#define XI MPrinary (1<<5)
#def i ne Xl Msecondary (1<<6)
#define Xl Mrertiary (1<<7)
typedef struct _X Mrext {

unsi gned short | ength;

Xl Mreedback *f eedback;

Bool encodi ng_i s_wchar;

uni on {

char *nulti_byte;
wchar _t *wi de_char;

} string;

} Xl Mrext; J
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Figure 6-128: <X11/ X i b. h> Part 26 of 27

s N

typedef struct _X MPreeditDrawCal | backStruct {
int caret;
int chg first;
int chg_|ength;
Xl Mrext *text,
} X MPreedit DrawCal | backStruct;

typedef enum {
Xl MFor war dChar, Xl MBackwar dChar ,
XI MFor war dVWr d, Xl MBackwar dVr d,
Xl MCar et Up, Xl MCar et Down,
Xl M\ext Li ne, Xl MPrevi ousLi ne,
Xl M.ineStart, X M.ineEnd,
Xl Mdbsol ut ePosi tion,
Xl Mdont Change
} XIMZaretDrection;

typedef enum {
X M sl nvi si bl e,
XM sPrinary,
Xl M sSecondary
} XIMaret Styl e;

typedef struct _X MPreedit CaretCal |l backStruct {
int position;
Xl McaretDi rection direction;
XIMaret Style style;

} X MPreeditCaret Cal | backStruct;

= J

Figure 6-129: <X11/ X i b. h> Part 27 of 27

s N

typedef enum {
Xl Mlext Type,
Xl MBi t mapType
} X Mst at usDat aType;

typedef struct _XI MstatusDrawCal | backStruct {
Xl VBt at usDat aType type;
uni on {
Xl Mrext *text,
Pi xmap  bi t map;
} data;
} X MBt at usDrawCal | backSt ruct ;

= J
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Figure 6-130: <X11/ Xresour ce. h>, Part 1 of 2

; )

t ypedef int XrmQuar k, *Xr mQuar kLi st ;
#def i ne NULLQUARK ((XrnQuark) 0)

typedef enum {XrnBi ndTi ghtly, XrnBi ndLoosel y} \
XrnBi ndi ng, *XrnBi ndi ngLi st ;

typedef XrnQuark Xr m\ane;

typedef XrnQuarkLi st Xr m\aneLi st ;

typedef XrnQuark Xrmd ass;

typedef XrnQuar kLi st XrnQ asslLi st;

typedef XrnQuark XrnRepr esent ati on;

#def i ne XrnBtringToName(string) Xrngt ri ngToQuar k(string)
#define XrnBtringToNaneLi st (str, name) XrngtringToQuar kLi st (str, nare)
#define XrnBtringTod ass(cl ass) Xr Bt ri ngToQuar k( cl ass)

#define XrnBtringTod assList(str,class) XrnBtringToQuarkList(str, class)
#define XrnBtringToRepresentation(string) \
Xrngtri ngToQuark(string)

typedef struct {
unsi gned i nt si ze;
XPoi nt er addr;
} XrnmVal ue, *XrnVal uePtr;

t ypedef void *Xr mHashBucket ;
typedef XrnHashBucket *Xr mHashTabl e;
typedef XrnHashTabl e XrBear chlList[];
typedef void *Xr mDat abase;
#define XrnEnunAl | Level s 0

#def i ne Xr nEnuntnelLevel 1
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Figure 6-131: <X11/ Xresour ce. h>, Part 2 of 2

s N

typedef enum {
Xr nopt i onNoAr g,
Xrmopt i onl sAr g,
XrnoptionSti ckyArg,
Xrnopt i onSepAr g,
Xr mopt i onResAr g,
Xr nopt i onSki pAr g,
Xrnopt i onSki pLi ne,
Xr mopt i onSki pNAr gs
} Xrmpti onki nd;

typedef struct {

char *opti on;
char *speci fier;
Xr mOpt i onKi nd ar gKi nd;
XPoi nt er val ue;

} XrmOpti onDescRec, *XrnOpti onDesclLi st;

s )
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Figure 6-132: <X11/ Xutil . h>, Part 1 of 5

7

g

#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne

t ypedef

} XSizeH nts;

#define USPosi tion (1L << 0)
#define USS ze (1L << 1)

#define PPosition (1L << 2)
#define PS ze (1L << 3)

#define PM nSi ze (1L << 4)

#def i ne PMaxSi ze (1L << 5)

#def i ne PResi zel nc (1L << 6)
#def i ne PAspect (1L << 7)

#def i ne PBaseS ze (1L << 8)
#define PWnQavity (1L << 9)
#define PAIIH nts (PPosition|PSi ze| PM nS ze| PVaxS ze| PResi zel nc| PAspect )

NoVal ue 0x0000
XVal ue 0x0001
YVal ue 0x0002
W dt hval ue 0x0004
Hei ght Val ue 0x0008
Al Val ues 0x000F
XNegat i ve 0x0010
YNegat i ve 0x0020

struct {
long flags;
int x, vy;
int width, height;
int mn_wdth, nin_height;
int max_wi dth, nmax_height;
int width_inc, height_inc;
struct {

int x;

inty;
} min_aspect, max_aspect;
int base width, base height;
int win_gravity;
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Figure 6-133: <X11/ Xutil . h>, Part 2 of 5

f

typedef struct {

| ong flags;
Bool i nput ;
i nt initial _state;

Pi xmap i con_pi xmap;
Wndow i con_wi ndow,

i nt icon_x, icon_y;

Pi xmap i con_mnask;

X D wi ndow_gr oup;
} XWH nts;
#define | nput H nt (1L << 0)
#define StateH nt (1L << 1)

#define |conPi xmapH nt (1L << 2)
#define lconWndowH nt (1L << 3)
#define lconPositionHnt (1L << 4)
#def i ne | conMaskH nt (1L << 5)
#defi ne Wndow@ oupH nt (1L << 6)
#define AllHnts (InputH nt| StateH nt|
I conPi xmapH nt | | conW ndowH nt |
| conPosi tionH nt | | conMaskH nt | W ndowQ oupH nt)

#define WthdrawnSt ate 0
#define Nornal State 1
#define lconicState 3

typedef struct {

unsi gned char *val ue;
At om encodi ng;
int format;
unsi gned | ong ni t ens;

} XText Property;

#defi ne XNoMenory -1
#def i ne XLocal eNot Support ed -2
#def i ne XConvert er Not Found -3

o

N

)
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Figure 6-134:

<X11/ Xutil . h>, Part 30of 5

7

t ypedef

t ypedef

t ypedef

t ypedef

#defi ne
#defi ne
#defi ne
#defi ne

#defi ne

t ypedef

int XContext;

enum {

XStringStyl e,
XCorpoundText Styl e,
XText Styl e,

XSt dl CCText Styl e

} Xl GCEncodi ngStyl e;

struct {

int mn_wdth, nin_height;
int max_wi dth, nmax_height;
int width_inc, height_inc;

} X conS ze;

struct {
char *res_nane;
char *res_cl ass;

} Xd assH nt;

XDest r oyl mage( xi nage)

((*((xi mage) ->f. destroy_i mage)) ((xi mage)))

XGet Pi xel (xi mage, X, Yy)

((*((ximage) - >f. get_pixel)) ((xi mage), (x), (y)))

XPut Pi xel (xi mage, X, Yy, pixel)

((*((ximage) - >f. put _pi xel )) ((xi mage), (x), (y), (pixel)))

XSubl mage( xi mage, x, y, width, height)
((*((xinage)->f.sub_i mage)) ((xi mage), (x), (y), (width), (height)))
XAddPi xel (xi mage, val ue)

((*((xi mage) - >f. add_pi xel )) ((xi mage), (value)))

struct _XConposeStatus {
XPoi nter conpose_ptr;
int chars_mnat ched,;

} XConpose$t at us;
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Figure 6-135: <X11/ Xutil . h>, Part 4 of 5

s N

#def i ne | sKeypadKey(keysym)

(((unsi gned) (keysym) >= XK KP_Space) && ((unsigned)(keysym) <= XK KP_Equal))
#def i ne | sQursor Key(keysym)

(((unsi gned) (keysym) >= XK Hone) && ((unsigned)(keysyn) < XK Select))
#def i ne | sPFKey( keysym

(((unsi gned) (keysym) >= XK KP_F1) && ((unsigned) (keysyn) <= XK KP_F4))
#def i ne | sFuncti onKey(keysyn)

(((unsi gned) (keysym) >= XK F1) && ((unsigned)(keysyn) <= XK F35))
#defi ne |1 sM scFuncti onkey(keysym)

(((unsi gned) (keysym) >= XK Sel ect) && ((unsigned)(keysym) <= XK Break))
#define | sModi fi er Key(keysym

((((unsigned) (keysym) >= XK Shift_L) && ((unsigned)(keysym) <= XK Hyper _R))

|| ((unsigned) (keysym) == XK Myde_swi t ch)

|| ((unsigned) (keysym) == XK_Num Lock))

typedef void *Region;

#def i ne Rect angl eQut 0
#define Rectangl el n 1
#def i ne Rect angl ePart 2

typedef struct {
Vi sual *visual;
Vi sual I D visualid;

int screen;
int dept h;
int cl ass;

unsi gned | ong red_nask;
unsi gned | ong green_nask;
unsi gned | ong bl ue_mask;

i nt col or map_si ze;
int bi ts_per_rgb;
} XMisual I nfo;

)
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Figure 6-136: <X11/ Xutil . h>, Part5of 5

7

#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne

t ypedef

#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne

g

Vi sual NoMask

M sual | DVask

Vi sual Scr eenMask

Vi sual Dept hivask

M sual A assMask

Vi sual RedMaskMask

Vi sual G eenMaskMask
M sual Bl ueMaskMask
Vi sual Col or napS zeMask
Vi sual Bi t sPer R@BMask
Vi sual Al | Mask

struct {
Col or map

unsi gned | ong
unsi gned | ong
unsi gned | ong
unsi gned | ong
unsi gned | ong
unsi gned | ong
unsi gned | ong
Vi sual I D

X D

} XSt andar dCol or nap

0x0
Ox1
0x2
0x4
0x8
0x10
0x20
0x40
0x80
0x100
Ox1FF

col or map
red_nmax
red_nul t

gr een_nax
green_mul t;
bl ue_max
blue_mul t;
base_pi xel
visualid
killid;

Rel easeByFreei ngCol ormap ((XI D) 1L)

Bi t mapSuccess

Bi t mapCpenFai | ed
Bi t napFi |l el nval i d
Bi t mapNoMenor y
XCSUCCESS
XCNOMVEM

XCONCENT

0
1

2
3

0
1
2
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TCPI/IP Data Definitions

This section is new, but will not be diffmarked.
NOTE

This section contains standard data definitions that describe system data for the optional TCP/IP Inter-
faces. These data definitions are referred to by their names in angle brackets: <name.h>and <sys/name.h>.
Included in these data definitions are macro definitions and structure definitions. While an ABI-
conforming system may provide TCP/IP interfaces, it need not contain the actual data definitions refer-
enced here. Programmers should observe that the sources of the structures defined in these data
definitions are defined in SVID.
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Figure 6-137: <netinet/in. h>

; )

#define | NADDR _ANY (u_l ong) 0x00000000
#define | NADDR LOOPBACK (u_l ong) 0x7F000001
#define | NADDR BROADCAST (u_l ong) Oxffffffff

#define | PPROTO TCP 6
#define |1 PPROTOIP 0
#define | P_CPTIONS 1

struct in_addr {
uni on {
struct { u_char s_bl,s b2,s b3,s_b4; } S un_b;
struct { u_short s_wl,s_w2; } S un_w
u_long S addr;
} S un;

#define | N SET_LOCOPBACK ADDR(a) {(a)->si n_addr.s_addr=htonl (1 NADDR _LOCPBACK) ;

struct sockaddr_in {

short sin_famly;
u_short sin_port;

struct in_addr sin_addr;
char sin_zero[ 8];

b

- )

Figure 6-138: <netinet/ip. h>

#define IPCPT_ EQL O
#define |POPT_NCP 1
#define | POPT_LSRR 131
#define | POPT_SSRR 137

Figure 6-139: <netinet/tcp. h>

#def i ne TCP_NCDELAY 0x01
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Development Commands

THE FACILITIES AND INTERFACES DESCRIBED IN THIS SECTION ARE OPTIONAL COM-
NoTE | PONENTS OF THE System V Application Binary Interface. The information in this chapter corresponds to
Chapter 11 of the generic System V Application Binary Interface.

The Development Environment for SPARC implementations of System V Release 4.2 will contain all of
the development commands required by the System V ABI, namely;

as cc Id
mt lex yacc

Each command accepts all of the options required by the System V ABI, as defined in the SD_CMD sec-
tion of the System V Interface Definition, Third Edition.

PATH Access to Development Tools

The development environment for the SPARC System V implementations is accessible using the system

default value for PATH. The default if no options are given to the cc command is to use the libraries and
object file formats that are required for ABI compliance.

DEVELOPMENT ENVIRONMENT 7-1



Software Packaging Tools

The development environment for SPARC implementations of the System V ABI shall include each of the
following commands as defined in the AS_QvDsection of System V Interface Definition, Third Edition.

pkgproto pkgtrans  pkgnk

System Headers

Systems that do not have an ABI Development Environment may not have system header files. If an ABI
Development Environment is supported, system header files will be included with the Development
Environment. The primary source for contents of header files is always the System V Interface Definition,
Third Edition. In those cases where SVID Third Edition doesn’t specify the contents of system headers,
Chapter 6 "Data Definitions" of this document shall define the associations of data elements to system
headers for compilation. For greatest source portability, applications should only depend on header file
contents defined in SVID.

Static Archives

Level 1 interfaces defined in System V Interface Definition, Third Edition, for each of the following libraries,
may be statically linked safely into applications. The resulting executable will not be made non-
compliant to the ABI solely because of the static linkage of such members in the executable.

[ibm

The archive | i bm a is located in Zusr/lib on conforming SPARC development environments.
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Application Environment

This section specifies the execution environment information available to application programs running
on an SPARC ABI-conforming computer.

The /dev Subtree

THE FACILITIES AND INTERFACES DESCRIBED IN THIS SECTION ARE OPTIONAL COM-
NOoTE | PONENTS OF THE System V SPARC Application Binary Interface.

All networking device files described in the Generic ABI shall be supported on all SPARC ABI-
conforming computers. In addition, the following device files are required to be present on all SPARC
ABI-conforming computers.

[ dev/ nul |

/dev/tty

[ dev/ sxt XX
[ dev/ttyXX

/ dev/ dsk/
/ dev/ r dsk/

This device file is a special ““null’’ device that may be
used to test programs of provide a data sink. This file
is writable by all processes.

This device file is a special one that directs all output
to the controlling TTY of the current process group. This
file is readable and writable by all processes.

These device files, where XX represents a two-digit integer,
represent device entries for terminal sessions. All these
device files must be examined by the t t ynane() call.
Applications must not have the device names of individual
terminals hard-coded within them. The sxt entries

are optional in the system but, if present must be included
in the library routine’s search.

These directories contain the raw and block disk device files.
They are of the form:
cHt#d#st
where ’c’ is followed by a controller number,
't’ is followed by a target number,
'd’ is followed by a disk unit number,
’s’ is followed by a disk slice number.
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Index

A

ABDAY _ constants 6: 20
ABI Compliance 7:1
ABI conformance 1:2, 2:1, 3:1, 25-28
see also undefined behavior 3:1
see also unspecified property 3:1
ABI conforming application 6: 10-11
ABI conforming system 6:9, 11
ABI Development Environment 7:2
ABMON _constants  6: 20
absolute code 3:34, 5:3
see also position-independent code 3: 34
accepted_reply 6:36
accept _stat 6:35
ACTION 6:38
address
absolute 3:47
stack 3:30
stack object 3: 47
unaligned 3:2, 25-26, 45
virtual s5:1
addressing, virtual (see virtual addressing)
aexc FSR field 6:5
aggregate 3:3
alignment
array 3:3
bit-field 3:5
doubl e and | ong doubl e 3:2
executable file 5:1
floating-point arguments  3: 45
scalar types 3:1
stack frame  3: 10, 45-46
structure and union 3:3
trapping 3:25
allocation, dynamic stack space 3: 44-45
ancillary state registers 3:28
ANSI, C (see C language, ANSI)
Application Environment 8:1
architecture
implementation 3:1
processor 3:1
archive file 7:2
argc 327
ARG MAX 6:21
arguments
bad assumptions 3: 44
exec(BA_OS) 3:27
floating-point  3: 15-16

Index

function 3:8
incoming 3:13
integer 3:15

main 3:27

outgoing 3:13
pointer 3:15
guad-precision 3:16
register 3:10

sign extension  3: 15
stack 3:10, 13,15
structure and union 3: 16
unaligned (see address, unaligned)
variable list 3:44
argv 327

array 3:3

as 7:1

assert (EX) 6:11
assert.h 611

atexit (BA_OS). 3:30
AUTH 6:32

AUTH_ constants 6: 31-33
aut hdes _cred 6:37
aut hdes_full nane 6:37
aut hdes_naneki nd 6:37
auth_destroy 6:38
auth stat 6:31

aut hsys_parns 6: 32
automatic variables 3:44
auxiliary vector 3:30

B

ba, a instruction, dynamic linking 5:8
bandinfo 6:51
base address 3:32, 4:4, 5:3
behavior, undefined (see undefined behavior)
bit-field 3:5
alignment 3:5
allocation 3:5
unnamed 3:5
boot parameters (see tunable parameters)
branch instructions 3: 42
breakpoints 3:25
BUFSI Z 6:47
BUS constants 6: 42
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Index

C

C language
ANSI  3:1, 27,44, 6:10-11
calling sequence 3:8, 44-45
fundamental types 3:1
nmain 3:27
portability 3:44
swi t ch statements  3: 42
call by value 3:16
cal | instruction 3:9,36,39, 6:8
call _body 6:36
calling sequence 3:8
function epilogue 3:11,17,19
function prologue 3:11
function prologue and epilogue 3: 36
CANBSI Z  6:27
cartridge tape 2:1
char 3.2
CH LD MAX 6:21
CLD_constants 6: 42
clearerr 647
CQLCET_constants  6: 34
CLIENT 6:34
clnt_call 6:38
clnt_control 6:38
clnt_destroy 6:38
clnt_freeres 6:38
clnt_geterr 6:38
clnt_stat 6:33
CLSET_ constants 6: 34
code generation 3:34
code sequences 3:34
Conposite.h 6:70
condition codes
floating-point  3: 28, 6: 2-4
integer 3:25,27-28, 6:6-9

configuration parameters (see tunable parame-

ters)
Constraint.h 6:70
coprocessor  3: 28
Core.h 6:70
cp_disabled trap 3:24
Cp_exception trap 3:24
ctype.h 6:12
cursorfont.h 6:73
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data

process 3

21

uninitialized s:2
data representation 3:1
data_access_error trap  3: 24
data_access_exception trap 3:24
data_store_error trap 3:24
DAY _ constants 6: 20
daylight 657
delay instruction 3:13,17, 19

des_bl ock

6: 31

Development Environment 7:1-2

DR 6:13

dirent 6:13
dirent.h 6:13

.div 6:1,6

division by zero 3:25, 6:6-7,9
division_by zerotrap 3:24

divt e6:48
double 3:2
doubleword

3:1-2, 10, 45

__dtou 6:1,6

dynamic frame size 3: 44
dynamic linking 3:21, 5:5
environment 5:10

lazy binding 5: 10
LD Bl ND_NOW s:10
re-entrancy 5:9
register usage 5:8

relocation

5:5,8-9

see also dynamic linker 5:5
dynamic segments 3:22, 5:3
dynamic stack allocation 3: 45

signals 3:46

E

ELF 4:1

emulation, instructions 3:1

_end 6:10
ENTRY 6:38

environment 5:10
exec(BA_0OS) 3:27

envp 3:27
errno 6:14

errno.h 614
exceptions (see traps)
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exec(BA_0OS) 3:29,35
interpreter 3:31
paging 5:1
process initialization 3: 27
executable file, segments 5:3
execution mode (see processor execution mode)

F

F_constants 6: 16, 66
=per cent =f 0, floating-point return value 3:17
faddg 6:1
faults (see traps)
fcc FSR field (see condition codes, floating-point)
FOR MAX 6:21
f cnpeq instruction 6:2-3
fcnpg 6:2
f cnpq instruction 6:3-4
fentl.h 6:16
FD_constants 6: 16
fdi vq instruction 6:2
fd set 6:35
f dt oq instruction 6:2
FEEDBACK _constants 6: 34
feof 647
ferror 6:47
FILE 6:48
file, object (see object file)
file offset 5:1
FI LENAME_MAX  6: 47
fileno 6:47
fitoq instruction 6:4
float 3:2
float.h 6:17
floating-point
arguments 3: 15-16
return value 3:13,17-18, 6:7
state register 3:14
floating-point state register 6:6
initial value 3:27
flock 6: 16
flock t 6:16
floppy disk 2:1
FLT_ROUNDS &6:17
_flt_ rounds 6:17
fmnsg.h 6:17
f mul g instruction 6: 4
f negs instruction 6: 4

Index

FCPEN_NMAX  6: 47
formats
array 3:3
instruction  4:3
structure 3:3
union 3:3
FORTRAN
COMMON  3:2
EQU VALENCE 3:2
=per cent =f p (see frame pointer)
=percent=fp 6:8
fp_disabled trap 3:24
FPE_ constants 6: 42
fp_exceptiontrap 3:24
fpg 6:64
fpregset t 6:64
fp_status 6:64
fpu 6:64
fq 6:64
f gt od instruction 6: 4
fqgtoi instruction 6:4
f gt os instruction 6:5
frame pointer 3:13,37
initial value 3:30
frame size, dynamic 3:45
fsgrt qinstruction 6:5
=per cent =f sr (see floating-point state register)
FSR (see floating-point state register)
f st og instruction 6:5
f subq instruction 6:6
__ftou 61,6
FTW 6:18
FTW constants 6: 18
ftwh 618
function
address 5:6
void 3:17
function arguments (see arguments)
function call, code 3:39
function linkage (see calling sequence)
function prologue and epilogue (see calling
sequence)

G

per cent =g1
get condition codes  3: 27
set condition codes  3: 27
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dynamic linking 5:9 emulation 3:1
global offset table 3:35, 4:2,4-6, 5:5 int 3:2
_ A CBAL_CFFSET_TABLE_ 3:36 integer arguments  3: 15
=percent=l7 3:36 Intrinsic.h 679
relocation 3:35 _iob 6:48
_QLCBAL_CFFSET_TABLE (see global offset 1 CECF 6:47
table) 1 CERR 6:47
gregset t 6:64 _|OFBF 6:47
group 6:18 _|IQLBF 6:47
grp.h 6:18 I ONBF 6:47
i ovec 6:65
iovec t 6:65
H | PC_constants 6:19
halfword 3:1 : pg. her?‘;]lga 19. 24
header files 6: 11 ' pC_p T
. ip.h 6:135
heap, dynamic stack 3: 45 :
i sal num 6:12
HOST _ constants  6: 26 .
i sal pha 6:12
_huge_val 6:10 isascii 6 12
HUGE VAL 6:22 . '
iscntrl  6:12
_huge val 6:22 L
isdigit 612
_hval 622 i saraph 6 12
HZ 6:27 ' sgrap )
i slower 6:12
isprint 612
| i spunct 6:12
i sspace 6:12
| _constants 6:50 i supper 6:12
[

=percent=i0 3:13 sxdigit 6:12

=percent=i 0
see also return value  3:13
integer return value 3:17 J
fper cent f! 0 68 _JBLEN 639
=percent=i7 3:13 -
jnp_buf 6:39

=per cent =i 7, see also return address  3:13

—percent=i7 68 j mpl instruction 3:17, 19, 40

dynamic linking 5:8

idop 6:29

idop t 6:29

i dtype 6:29 L

idtype t 6:29

I LL_constants 6:42 langinfo.h 6:20

illegal_instruction trap 3: 19, 24 lazy binding 5:10

in registers 3:8,13 LC constants 6: 22

incoming arguments  3: 13 [ conv 6:22

in.h 6:135 L ctermd 6:48

initialization, process 3: 27 L cuserid 6:48

instruction formats 4: 3 ld 7:1

instruction_access_exception trap 3:24 LD BI ND NOW 5:10

instructions Idiv t 648
coprocessor 3:28 | d(SD_CMD) (see link editor)
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lex 7:1

libm 7:2

_lib_version 6:10

limts.h 621

link editor 4:6, 5:5,7

linkage, function (see calling sequence)
LI NK_MAX 6:21

local registers 3:8, 13

local variables 3: 44

locale.h 6:22

long 3:2

| ong double 3:2

| ongj np(BA_LIB) (see set j np(BA_LIB))
L_tnpnam 6: 48

M

m 71

macro definitions 6: 11
nain

arguments  3: 27
declaration 3: 27

mal | oc(BA_OS) 3:23
MAP_ constants 6: 23
math.h 6:22

MAX_CANON  6: 21

MAX | NPUT  6: 21
MAXNAVELEN  6: 27
MAXPATHLEN 6: 27
MAXSYMLI NKS  6: 27

MB LEN MAX 6:21
ncontext _t 6:65
mem_address_not_aligned trap 3: 24
memory allocation, stack 3: 44-45
memory management 3: 21
memory_address_not_aligned trap 3: 26
MM_constants 6: 17
mran. h  6:23
map(KE_OS) 3:22-23
MON_ constants  6: 20
nount. h 6:23
M5_constants 6:23

nsg 624

M5G_ constants  6: 49
nsg.h 6:24

nsg_type 6:35

nsqid ds 6:24

.mul 61,7

Index

N

NADDR  6: 27

NAMVE MAX  6: 21
NBBY 6: 27

NBPSCTR  6: 27
NC_constants 6:25
ND_constants 6:26
nd addrlist 6:26
nd_hostserv 6:26
nd_hostservlist 6:26
net buf 6:26, 61
netconfig 6:25
netconfig.h 6:25
netdir.h 6:26
_NFILE 6:47
NGROUPS_VAX  6: 21
NGROUPS UM N 6: 27
N__ constants 6:21
nl_catd 6:27
nl_item 6:27

nl _types.h 6:27
nop instruction, dynamic linking 5:7-8
null pointer 3:2, 22, 27
dereferencing 3:22
NZERO 6: 21

O

O_constants 6: 16
=percent=00 3:13
=per cent =00
see also return value 3:13
integer return value 3:17
=percent=00 6:7
=percent=01 6:8
=percent =07 3:13
=per cent =07, see also return address  3: 13
object file 4:1
ELF header 4:1
executable 3:35
executable file 3:35
relocation 4:3
section 4:2
see also archive file 4:1
see also dynamic linking 5:5
see also executable file 4:1
see also relocatable file 4:1
see also shared object file 4:1
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segment 5:1 portability

shared object file 3:35 C program 3:44

special sections  4: 2 data alignment 3:26

symbol table 4:2 instructions 3:1
hject.h 6:79 position-independent code 3: 34, 36, 5:3
offset table, global (see global offset table) see also absolute code 3:34
opaque_auth 6:32 see also global offset table 3: 35
CPEN_MAX  6:21 _PC8l X_constants  6: 21, 66
optimization 3:12 privileged_instruction trap 3:24
out registers 3:8,13 procedure linkage table 4:2,4,6, 5:5,7
outgoing arguments 3:13 procedures (see functions)
overflow process

integer 3:25-26 dead 3:46

window 3:10 entry point  3:27

initialization 3: 27
segment 3:21
P size 3:21
stack 3:29
virtual addressing 3: 21
processor architecture 3:1
processor execution mode  3: 24, 27
processor state register 3: 14
initial value 3:27
processor-specific information 3:1,8, 21, 34, 5: 1,
5-7, 6:1, 7:1
procset 6:29
procset.h 6:29
procset _t 6:29
program counter, relative addressing (see PC-
relative)
program loading 3:31, 5:1
PROT _ constants 6: 23
=per cent =psr (see processor state register)
PSR (see processor state register)

P_constants 6: 29

padding, structure and union 3:3
page size 3:21,32, 5:1

paging 3:21, 5:1

performance 5:1

parameters

function (see arguments)

system configuration (see tunable parameters)
paramh 6:27

PASS MAX 6:21

passwd 6:30

PATH variable 7:1

PATH MAX 6: 21

_PC_constants 6:67

PC-relative 3:35, 42
performance 3:1

paging 5:1

physical addressing 3:21 Pa:jm;d' g_ 306' 8

physical distribution media 2:1 pwa. '

Pl PE BUF 6:21

Pl PE_MAX 6: 27 Q

pkgnk 7:2

pkgproto 7:2 ~Qadd 61

pkgtrans 7:2 _Qcnp 61

pointer 3:2 _Qcnpe 6:1-2
function argument 3:15 _Qdiv 612
null 3:2,22, 27 _Qdtog 6:1-2

PCLL_ constants 6: 42 _Qfeq 612

pol |l fd e6:28 _Qfge 61,3

poll.h 6:28 _Qfgt 61,3

PCP_ constants 6: 29 _Qfle 61,3
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_Qflt 61,3

_Qfne 61,4

QIC-150 tape data format 2:1

_Qitoq 6:1,4

Qml 61,4

_Qneg 61,4

_Qaqtod 6:1,4

_Qaqtoi 1,4

_Qaqtos 1,5

_Qqtou 1,5

_Qsqart 1,5

_Qstog 6:1,5

_Qsub 61,6

gquad-precision
arguments 3: 16
return value 3:18, 6:7

_Qutog 6:1,6

IS A S A S

R

range checking 3:25

rdasr instruction 3:28

rdy instruction 3:28
Recthj.h 6:79
re-entrancy 3:18, 5:9
registers

ancillary state registers 3:28
calling sequence 3:13
description 3:8,13
floating-point  3:8,12, 14
floating-point state register 3: 27
flushing 3:25

global 3:8,12,14

initial values 3: 26, 29
initializing 3:25

local 3:13

process initialization 3: 27
processor state register 3:27
saving 3:14

scratch 3: 14

signals 3:14

window 3:8,11-12

Y register 3:14,28
rejected reply 6:36
reject stat 6:36
relocation

global offset table 3:35

see object file 4:3

Index

.rem 6:1,7

reply body 6:36

reply stat 6:35
resource.h 6:30

resources, shared 3:21

rest or e instruction 3:8,12, 17, 19
return address 3:13, 17, 40

st ruct/ uni on functions 3:19
return value

floating-point  3: 13, 17-18
integer 3:13,17

pointer 3:17

guad-precision 3:18, 6:7
structure and union 3:18, 6:7
rew nddir 6:13

rlimt 6:30

RLI M T_ constants 6: 30
RPC_constants 6: 33

rpcb 6:36

rpchblist 6:37
rpc_createerr 6:34
rpc_err 6:33

rpc.h 6:31

rpc_nsg 6:36
r_register_access_error trap 3:24
RS constants 6: 49

S

S _constants 6: 44, 49

SA constants 6: 41

save instruction 3:8, 12, 26, 36
_SC_constants 6:67
scalar types 3:1
search.h 6:38
secondary storage 3:21
section, object file 5:1
SEEK constants 6: 66
segment

dynamic 3:22
permissions 5:2
process 3:21-22, 5:1,6
segment permissions  3: 23
SEGV_constants  6: 42
sem 6:39

senbuf 6:39

semh 6:39

semd ds 6:39
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set hi instruction 3: 36-37
dynamic linking 5:8
setj np(BA_LIB) 3:46
setjnp.h 6:39
setrlimt(BA OS) 3:23
shared object file 3:35
segments 3:22, 5:3
Shell.h 6:80
SHMI constants 6: 40
shmh 6:40
shmd ds 6:40
SHN_UNDEF 4:2, 5:7
short 3:2
Sl _constants 6: 43
Sl G_constants 6: 41
sigaltstack 6:41
SIGFPE  6:1-7
siginfo 6:43
siginfo.h 6:42
siginfot 6:43
_SIGBLEN 6: 39
si gj np_buf 6:39
sign extension
arguments 3: 15
bit-field 3:5
signal (BA_OS) 3:14,24
signal.h 6:41
signals 3:14, 46
signed 3:2,5
sigset t 6:41
si zeof 3:1-2
structure 3:3
=per cent =sp (see stack pointer)
SPARC 3:1,8,21,44, 4:3, 5:1
SS constants  6:41
ST_constants 6: 45
stack
address 3:30
arguments 3:13
dynamic allocation 3: 45
function 3:8
growth 3:10
initial process 3:29
process 3:21-22
system management 3:23
stack frame 3:8, 11, 44
alignment  3: 10, 30, 32, 45-46
organization 3: 10, 44
size 3:11,44
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stack pointer 3:13, 37
alignment 3:32
initial value 3:30

stat 6:44

stat.h 6:44

statvfs 6:45

statvfs.h 6:45

statvfs t 6:45

<stdarg.h> 3:44

stdargh 6:45

stddef.h 6:46

stderr 6:47

stdin 6:47

STDI N_ constants 6: 67

stdio.h 6:47

stdlib.h 6:48

stdout 6:47

strbuf 6:50

.stretl 6:1,7

.stret2 6:1,7

.stretd4 6:1,7

.stret8 6:1,7

strfdinsert 6:50

strioctl 6:50

str _list 6:51

str mist 651

stropts.h 6:49

strpeek 6:50

strrecvfd 6:50

structure 3:3
function argument 3: 16
padding 3:3
return value 3:18, 6:7

STT FUNC 5:7

supervisor mode (see processor execution mode)

svc_destroy 6:38
svc_fdset 6:35
svc_freeargs 6:38
svc_getargs 6:38
svc_getrpccal l er 6:38
svc_req 6:35

SVCXPRT  6:34

SVID 7:2

swi t ch statements  3: 42
sysconf (BA_OS) 3:21,32
system calls 3:25
System Headers 7:2
system load 3:21
SystemVV ABI 1:1, 6:10
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System V Interface Definition Issue 3 1:1

T

T_constants 6: 58-59, 62
tag_overflow trap 3:24
t_bind 6:61
t call e6:61
tcpip/tcp.h 6:135
t _discon 6:61
TEM FSR field 6:5
termination, process 3: 46
termos 6:55
termos.h 652
text
process 3:21
sharing 3:35
ticlts.h 6:55
ticots.h 6:55
ticotsord.h 6:55
tihdr.h 6:56
time.h 6:57
tinmes.h 6:58
timestruc 6:57
timestruc_t 6:57
timeval 6:57
timezone 6:57
tinod. h 6:58
t info 6:61
tiuser.h 6:58
error return values 6: 60
events bitmasks 6: 62
fields of structures 6: 62
flags 6:63
service types 6:58
structure types 6: 62
transport interface data structures 6: 61
transport interface states 6: 59
user-level events 6: 59
tm 6:57
TMP_NAX 6:21
tns 6:58
toascii 6:12
_tolower 6:12
t_optmgmt  6:61
_toupper 6:12
TRAP_ constants 6: 42
trap_instruction trap 3:24

Index

traps 6:6-7,9

access exception 3:22
illegal_instruction 3:19
interface 3:24
signals 3:24

type table 3:25

t _uderr 6:61
tunable parameters
process size 3:21
stack size 3:23

t unitdata 6:61
type mismatch 3:19
types.h 6:63
tznane 6:57

U

ucont ext  6:65
ucontext.h 6:64
ucontext _t 6:65
.udiv 61,9
uio.h 6:65
UL_ constants 6:65
ulimt.h 6:65
.umul  6:1,9
unaligned address (see address, unaligned)
undefined behavior 3:1, 13, 19, 26, 30, 5: 2, 6:9
see also ABI conformance 3:1
see also unspecified property 3:1
underflow, window 3: 10
uni np instruction 3:19, 6:8
dynamic linking 5:8
unimplemented instruction (see traps,
illegal_instruction)
uninitialized data 5:2
union 3:3
function argument 3:16
return value 3:18, 6:7
unistd.h 6:66
unsigned 3:2,5
unspecified property 3:1, 13-14, 18, 25-26, 28-29,
5:1-2,7-8, 6:2-9
see also ABI conformance 3:1
see also undefined behavior 3:1
.urem 6:1,9
user mode (see processor execution mode)
utinbuf 6:67
utime.h 667
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ut snane 6:67
utsnane. h 6:67

Vv

<varargs.h> 3:44

variable argument list  3: 10, 15, 44
variables, automatic 3: 44
Vendor. h 6:80

virtual addressing 3: 21,35
bounds 3:22

invalid 3:22

MSIT 638

voi d functions 3:17

W

wait.h 669

window overflow 3:10
window registers 3:11

(see registers, window)
flushing 3:25

initializing 3: 25-26
window underflow 3:10
window_overflow trap 3: 24, 26
window_underflow trap 3: 24
word 3:1

W asr instruction 3:28

Wy instruction 3:28

X

Xatomh 6:95
Xcns. h 6:100

XDR 6:37
xdr_destroy 6:38
xdr_discrim 6:37
xdr_getpos 6:38
xdr_inline 6:38
xdr_op 6:37
xdr_setpos 6:38
X h 6:92

Xib.h 6126
_XCPEN VERSI ON  6: 66
XPRT_ constants 6: 34
Xprt_stat 6:34
Xresource.h 6:128
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Xutil.h 6133

Y

Y register

3

yacc 7:1

Z

Zero

.14, 28

divisionby 3:25, 6:6-7,9
null pointer 3:2,22
uninitialized data 5:2
virtual address 3:22

zero fill

35
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