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The Intel386 Architecture and the System V ABI

The System V Application Binary Interface, or ABI, defines a system interface for
compiled application programs. 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, Edition 4. This includes systems that
have implemented UnixWare[] 2.0.

This document is a supplement to the generic System V ABI, and it contains infor-
mation specific to System V implementations built on the Intel386 processor archi-
tecture. Together, these two specifications, the generic System V ABI and the
Intel386 Architecture System V ABI Supplement (hereafter referred to as the Intel386
ABI), constitute a complete System V Application Binary Interface specification for
systems that implement the processor architecture of the Intel386 microprocessors.

Note that, because the Intel486 and Pentium processor are compatible members of
the Intel386 architecture, this Intel386 ABI also applies to any system built with the
Intel486 or the Pentium processor chips.

The Intel386 Architecture and the System V ABI 1-1
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How to Use the Intel386 Architecture ABI
Supplement

This document is a supplement to the generic System V ABI and contains informa-
tion 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 Intel 80386 Programmer’s Reference Manual. 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 approxi-
mately three years. Each new edition of the specification is likely to contain exten-
sions 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 constituent parts. Level 1 supportindicates that a portion
of the specification will continue to be supported indefinitely, while Level 2 sup-
port 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 support in an edition of the ABI specification will remain in
effect at least until the following edition of the specification is published.

These Level 1 and Level 2 classifications and qualifications apply to this Supple-
ment, 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.

The following documents may be of interest to the reader of this specification:

m 486 MICROPROCESSOR Programmer’s Reference Manual (Intel Literature
order number 240486)

1-2 INTRODUCTION
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NOTE

80386 Programmer’s Reference Manual (Intel Literature order number 230985)

80387 Programmer’s Reference Manual (Intel Literature order number 231917)

UnixWare[d 2.0 Command Reference (a-1)

UnixWare[1 2.0 Command Reference (m-z)

UnixWare[1 2.0 Operating System API Reference: System Calls
UnixWare[1 2.0 Operating System API Reference: Library Functions
UnixWare[d 2.0 System Administration: Volumes | and 11

System V Interface Definition, Edition 4

Diffmarkings have been retained in the text of this book to indicate in which
revisions of System V certain modifications were made to the ABI.

A "G" character in the right hand margin indicates a change in the ABI made
in UNIX System V Release 4.2.

A "M" character in the right hand margin indicates a change in the ABI made
in UnixWare( 2.0.

How to Use the Intel386 Architecture ABI Supplement
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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 1.44MB 3 1/2" floppy disk: quad-density, double-sided, 80 tracks/side, 18

sectors/track, 512 bytes/sector.

m 1.2MB 5 1/4" floppy disk: quad-density, double-sided, 80 tracks/side, 15
sectors/track, 512 bytes/sector.

m 360KB 5 1/4" floppy disk: double-density, double-sided, 40 tracks/side, 9

sectors/track, 512 bytes/sector.
m 60 MB quarter-inch cartridge tape in QIC-24 format.
m CD-ROM optical disks.
m 150 MB quarter-inch tape.

The use of 360KB 5 1/4" floppy disk, and 60 MB quarter inch cartridge tape
as media for application distribution is moved to Level 2 as of January 1,
1993.

File System Formats

G

Every file system storage volume must conform to a supported format. Two for-

mats are supported: s5 and ufs.

s5 File System

The first physical block on the medium should be empty, and the second contains
the device’s superblock. The third contains an inode list, and remaining blocks on

the device contain data. The superblock has the following format:

Software Distribution Formats
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f

#def i ne
#def i ne

IS
#defi ne

#defi ne
#def i ne
#defi ne

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

struct filsys {

N CFREE 50

N G NCD 100
u_short s_isize;
daddr _t s_fsize;
short s_nfree;
daddr _t s_free[N CFREE] ;
short S_ni node;
ushort _t s_inode[ N AN ;
char s_fl ock;
char s_il ock;
char s_fnod;
char s_ronly;
time_t s_time;
short s_dinfo[4];
daddr_t s_tfree;
ushort _t s_tinode;
char s_fname[ 6] ;
char s_f pack] 6] ;
| ong s_fill[12];
| ong s_state;
| ong S_magi C;
| ong s_type;

FsMAQ C 0xf d187e20

Fslb 1

Fs2b 2

Fs4b 3

FsCKAY 0x7c269d38

FSACTIVE  0x5e72d8la

FsBAD 0xcb096f 43

FsBADBLK  Oxbadbcl14b

N

)

s_type indicates the file system type. Currently, three types of file systems are sup-
ported: the original 512-byte logical block, the 1024-byte logical block, and the
2048-byte logical block. s_magic is used to distinguish the original 512-byte
oriented file systems from the newer file systems. If this field is not equal to the
magic number, f SMAQ C, the type is assumed to be f s1b, otherwise the s_type

field is used.

s_state indicates the state of the file system. A cleanly unmounted, undamaged file
system is indicated by the FSCKAY state. After a file system has been mounted for
update, the state changes to FSACTI VE.

2-2
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s_isize is the address of the first data block after the i-list; the i-list starts just after
the super-block, namely in block 2; thus the i-list is s_isize-2 blocks long.

s_fsize is the first block not potentially available for allocation to a file.

The free list for each volume is maintained as follows. The s_free array contains up
to 49 numbers of free blocks. s_free[0] is the block number of the head of a chain of
blocks constituting the free list. The first long in each free-chain block is the
number (up to 50) of free-block numbers listed in the next 50 longs of this chain
member. The first of these 50 blocks is the link to the next member of the chain.

s_tfree is the total free blocks available in the file system.
s_ninode is the number of free i-numbers in the s_inode array.
s_tinode is the total free i-nodes available in the file system.

s_flock and s_ilock are flags maintained in the core copy of the file system. s_fmod is
a flag that indicates that the super-block has changed and should be copied to the
disk during the next periodic update of file system information.

s_ronly is a read-only flag to indicate write-protection.

s_time is the last time the super-block of the file system was changed, and is the
number of seconds that have elapsed since 00:00 Jan. 1, 1970 (GMT).

s_fname is the name of the file system and s_fpack is the name of the pack.

I-numbers begin at 1, and the storage for i-nodes begins in block 2. I-node 1 is
reserved for future use. I-node 2 is reserved for the root directory of the file sys-
tem, but no other i-number has a built-in meaning. Each i-node represents one
file.

UFS File System

In the UFS file system, the first physical block on the device should be empty, and
the second contains the superblock for the file system. Remaining blocks contain
data.

The ufs superblock contains an fs data structure. This structure, and other relevant
data objects are defined below.

Software Distribution Formats 2-3
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s N

struct csum{
| ong cs_ndir;
| ong cs_nbfree;
| ong cs_nifree;
| ong cs_nffree;
H
struct fs {
struct fs *fs_link;
struct fs *fs_rlink;
daddr _t fs_sbl kno;
daddr _t fs_cbl kno;
daddr _t fs_i bl kno;
daddr _t fs_dbl kno;
1 ong fs_cgoffset;
l ong fs_cgnmask;
time_t fs_tineg;
I ong fs_size;
| ong fs_dsi ze;
| ong fs_ncg;
| ong fs_bsi ze;
| ong fs_fsize;
| ong fs_frag;
| ong fs_mnfree;
| ong fs_rotdel ay;
| ong fs_rps;
| ong fs_bmask;
I ong fs_fmask;
| ong fs_bshift;
l ong fs_fshift;
1 ong fs_maxconti g;
I ong f s_maxbpg;
1 ong fs_fragshift;
I ong fs_f sbt odb;
| ong fs_sbsi ze;
|l ong fs_csnask;
| ong fs_csshift;
| ong fs_nindir;
| ong fs_i nopb;
| ong fs_nspf;
| ong fs_optim
| ong fs_state;
| ong fs_sparecon[ 2] ;
I ong fs_id2];
daddr _t fs_csaddr;
l ong fs_cssi ze;
l ong fs_cgsi ze;
| ong fs_ntrak;
1 ong fs_nsect;
| ong fs_spc;
I ong fs_ncyl;

;N )

(continued on next page)
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b

b

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

o

| ong

I ong

| ong
struct
char
char
char
char
char

| ong
struct
| ong
short

l ong
u_char

csum

csum

struct cg {

struct cg
struct cg
time_t
|l ong
short
short

| ong
struct
| ong

| ong

| ong

| ong

I ong
short
char

I ong
u_char

csum

FS MA@ C

BBS ZE

SBS| ZE
BBLOK
SBLOK
UFSROOTI NO
LCSTFOUNDI NO

MAXI PG

M NBSI ZE
NAXCPG
NAXMNTLEN
MAXCSBUFS
FS CPTTI ME

fs_cpg;

fs_i pg;

fs_fpg;

fs_cstotal;

fs_f mod;

fs_cl ean;

fs_ronly;

fs_flags;

fs_fsmt [ MAXWNTLEN ;
fs_cgrotor;

*fs_csp[ MAXCSBUFS] ;
fs_cpc;

fs_post bl [ MAXCPG [ NRPCE] ;
fs_magi c;
fs_rothl[1];

*cg_link;

*cg_rlink;

cg_time;

cg_cgx;

cg_ncyl ;

cg_ni bl k;

cg_ndbl k;

cg_cs;

cg_rotor;

cg_frotor;

cg irotor;

cg_frsunf MAXFRAG ;
cg_bt ot [ MAXCPG ;
cg_b[ MAXCPG [ NRPCH] ;
cg_i used[ MAXI PG NBBY] ;
cg_nagi C;
cg_free[1];

0x011954

8192

8192
((daddr_t)(0))
((daddr _t) (BBLOCK + BBSI ZE / DEV_BSI ZE))
((ino_t)2)
(UFSRQOTI NO + 1)
8

2048

4096

32

512

32

0

)

Software Distribution Formats
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#def i ne FS_CPTSPACE 1
#def i ne MAXBPC (SBSI ZE - sizeof (struct fs))
#define OG MAA C 0x090255

W The distribution of software in filesystem format is Level 2 as of January 1, G
1993.
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Machine Interface

Processor Architecture

The Intel 80386 Programmer’s Reference Manual (Intel Literature order number
230985) and the Intel 80387 Programmer’s Reference Manual (Intel Literature order
number 231917) together define the processor architecture. The architecture of the
combined Intel386/Intel 387 processors is hereafter referred to as the Intel386
architecture. Programs intended to execute directly on the processor use the
instruction set, instruction encodings, and instruction semantics of the architec-
ture. 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 Intel386 architecture.

This does not imply that the underlying implementation provides all instructions
in hardware, only that the instructions perform the specified operations and pro-
duce the specified results. The ABI neither places performance constraints on sys-
tems nor specifies what instructions must be implemented in hardware. A
software emulation of the architecture could conform to the ABI.

Some processors might support the Intel386 architecture as a subset, providing
additional instructions or capabilities. Programs that use those capabilities expli-
citly do not conform to the Intel386 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.

Machine Interface 3-1
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Fundamental Types

Figure 3-1 shows the correspondence between ANSI C’s scalar types and the

processor’s.

Figure 3-1: Scalar Types

Alignment Intel386
Type C si zeof  (bytes) Architecture

Uchar g 1 g 1 0. db

Esi gned char E E Eagne yte

Eunsi gned char 5 1 E 1 Eunsigned byte

Ushort 4 [} g

0. d short o 2 o 2 Osigned halfword

5Si gned shor 0 0 0

qunsi gned short g 2 o 2 unsigned halfword
Integral Oi nt [ 0 O

Usi gned int O O O

O O O .

0l ong o 4 o 4 nsigned word

si gned | ong 0 0 0

Oenum g g a

O e ; O O O

unsi gned int o 4 0 4 Ounsigned word
qunsigned long [ O 0
. Cany-type * g g o .

Pointer Dany-type (*)() U 4 0 4 Eunagned word

Hfl oat H 4 H 4 Hsingle-precision (IEEE)
Floating-point Odoubl e 0 8 0 4 Odouble-precision (IEEE)

HI ong doubl e H 12 H 4 Hextended-precision (IEEE)

NOTE

3-2

The Intel386 architecture does not require doubleword alignment for double-
precision values. Nevertheless, for data structure compatibility with other Intel
architectures, compilers may provide a method to align double-precision
values on doubleword boundaries.
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A compiler that provides the doubleword alignment mentioned above can
generate code (data structures and function calling sequences) that do not
conform to the Intel386 ABI. Programs built with the doubleword alignment
facility can thus violate conformance to the Intel386 ABI. See “Aggregates
and Unions” below and “Function Calling Sequence” later in this chapter
for more information.

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

The Intel386 architecture does not require all data access to be properly aligned.
For example, double-precision values occupy 1 doubleword (8-bytes), and their
natural alignment is a word boundary, meaning their addresses are multiples of 4.
Compilers should allocate independent data objects with the proper alignment;
examples include global arrays of double-precision variables, FORTRAN COVWON
blocks, and unconstrained stack objects. However, some language facilities (such
as FORTRAN EQU VALENCE statements) may create objects with only byte align-
ment. Consequently, arbitrary data accesses, such as pointers dereference or refer-
ence arguments, might or might not be properly aligned. Accessing misaligned
data will be slower than accessing properly aligned data, but otherwise there is no
difference.

Aggregates and Unions

Aggregates (structures and arrays) and unions assume the alignment of their most
strictly aligned component. The size of any object, including aggregates and
unions, is always a multiple of the object’s alignment. An array uses the same
alignment as its elements. Structure and union objects can require padding 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.

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.

Machine Interface 3-3
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NOTE | padding.

ABI conformant code may not read or modify anything marked reserved or M

In the following examples, members’ byte offsets appear in the upper right

corners.

Figure 3-2: Structure Smaller Than a Word

struct {
char

|

C,

Byte aligned, si zeof is 1
0
c

Figure 3-3: No Padding

struct {
char
char
short
| ong
b

Seao

Word aligned, si zeof is 8

2 1 0
S d c

Figure 3-4: Internal Padding

struct {
char
short
b

C,
S,

Halfword aligned, si zeof is4

2 1 0
S pad c
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Figure 3-5: Internal and Tail Padding

struct { Word aligned, si zeof is 16
char ¢; 1 0
doubl e pad ¢
short s; d ¢
d 8
pad 14 s 12

NOTE

The Intel386 architecture does not require doubleword alignment for double-
precision values. Nevertheless, for data structure compatibility with other Intel
architectures, compilers may provide a method to align double-precision
values on doubleword boundaries.

word alignment facility would not conform to the Intel386 ABI, and they

A compiler that provides the doubleword alignment mentioned above would
arrange the preceding structure differently. Programs built with the double-

would not be data-compatible with conforming Intel386 programs.

Figure 3-6: uni on Allocation

uni on { Word aligned, si zeof is4
char c; 1 0
! ad c
short s; P
int i pad ’ s ’
. 0
J
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Bit-Fields

C struct and uni on definitions may have bit-fields, which define integral objects
with a specified number of bits.

Figure 3-7: Bit-Field Ranges

Bit-field Type Width w Range
si gned char U U-2w-lto2w-1-1
char U1t08 EO to2" -1
unsigned char n0to2" -1
si gned short 0 0-2""1to2" 1-1
short Ulto16 Hoto2" -1
unsi gned short - EO to2" -1
si gned i nt 0 0-2""lto2¥ 1-1
i nt O 00to2% -1
enum 01032 Ootoow-1
unsi gned i nt E EO to2" -1
si gned | ong 0 O-2%"1lto2v-1-1
| ong 0l1to32 O0to2% -1
unsigned long H Hoto2% -1

“Plain” bit-fields (that is, those neither si gned nor unsi gned) always have non-
negative values. Although they may have type char , short ,int, orl ong (which
can have negative values), these bit-fields have the same range as a bit-field of the
same size with the corresponding unsi gned type. Bit-fields obey the same size
and alignment rules as other structure and union members, with the following
additions:

m Bit-fields are allocated from right to left (least to most 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.
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The following examples show st ruct and uni on members’ byte offsets in the
upper right corners; bit numbers appear in the lower corners.

Figure 3-8: Bit Numbering

0x01020304 o0 ] 02 Y 03 | o4
31 24(23 16/15 8|7
Figure 3-9: Right-to-Left Allocation

struct { Word aligned, si zeof is4

i nt j:5;
! ad m k

i nt k: 6; 31 P 1817 11/10
i nt m7;

1

Figure 3-10: Boundary Alignment

struct { Word aligned, si zeof is 12
_short _s: 9; c 3 pad j
I nt 119 23 1817 98
char ¢; pad u pad
Short t9, 15 9|8 0[15 9|8

9

short u:9; pad
char d;

1
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Figure 3-11: Storage Unit Sharing

struct { Halfword aligned, si zeof is 2
char C; s 1 c 0
short s:8; 15 8

b

Figure 3-12: uni on Allocation

uni on { Halfword aligned, si zeof is 2
char C; 1 0
' d
short s:8; pa ¢
b pad s
15 8|7 0

Figure 3-13: Unnamed Bit-Fields

struct { Byte aligned, si zeof is9
char C; 0 ! 0
i nt 1 0; '
char  d; pad 9 ‘| pad d
short :9; 15 ol 0
char e; e
char :0;

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 is generally more efficient.
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Function Calling Sequence

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.

NOTE

NOTE

The standard calling sequence requirements apply only to global functions.
Local functions that are not reachable from other compilation units may use
different conventions. Nonetheless, it is recommended that all functions use
the standard calling sequence when possible.

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

Registers and the Stack Frame

The Intel386 architecture provides a number of registers. All the integer registers
and all the floating-point registers are global to all procedures in a running pro-

gram.

Brief register descriptions appear in Figure 3-14 more complete information
appears later.
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Figure 3-14: Processor Registers

Type Name Usage

Uogax  UReturn value
B%edx Upbividend register (divide operations)
vecx rCount register (shift and string operations)

%bx Local register variable

General O0%bp OStack frame pointer (optional)
Uoesi ULocal register variable
%edi Ul ocal register variable

n%esp Stack pointer

0%t (0) Ofloating-point stack top, return value
B%;t (1) Bfloating-point next to stack top

Floating-point
E%;t (7) Efloating-point stack bottom

In addition to registers, each function has a frame on the run-time stack. This
stack grows downward from high addresses. Figure 3-15 shows the stack frame
organization.

Figure 3-15: Standard Stack Frame

Position Contents Frame
4n+8(%bp) U  argument word n g High addresses
O . Uprevious
O O
8(%bp) 5 argumentword 0 0
4(%bp) O return address O
0( Yebp) ﬁprevious %bp (optional) E
-4(%bp) unspecified pCurrent
O e O
0(%sp) H variable size H Low addresses

Several key points about the stack frame deserve mention.

m The stack is word aligned. Although the architecture does not require any
alignment of the stack, software convention and the operating system
requires that the stack be aligned on a word boundary.
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m Argument words are pushed onto the stack in reverse order (that is, the
rightmost argument in C call syntax has the highest address), preserving the
stack’s word alignment. All incoming arguments appear on the stack, resid-
ing in the stack frame of the caller.

m An argument’s size is increased, if necessary, to make it a multiple of words.
This may require tail padding, depending on the size of the argument.

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

All registers on the Intel386 are global and thus visible to both a calling and a
called function. Registers %ebp, %ebx, Yedi , %esi , and %esp “‘belong” to the cal-
ling function. In other words, a called function must preserve these registers’
values for its caller. Remaining registers ‘““belong’’ to the called function. If a cal-
ling function wants to preserve such a register value across a function call, it must
save the value in its local stack frame.

Some registers have assigned roles in the standard calling sequence:

%esp

%bp

Yeax

%bx

%si and %edi

The stack pointer holds the limit of the current stack frame, which
is the address of the stack’s bottom-most, valid word. At all
times, the stack pointer should point to a word-aligned area.

The frame pointer optionally holds a base address for the current
stack frame. Consequently, a function has registers pointing to
both ends of its frame. Incoming arguments reside in the previ-
ous frame, referenced as positive offsets from %bp, while local
variables reside in the current frame, referenced as negative
offsets from %&bp. A function must preserve this register’s value
for its caller.

Integral and pointer return values appear in %eax. A function that
returns a st ruct or uni on value places the address of the result
in %eax. Otherwise this is a scratch register.

As described below, this register serves as the global offset table
base register for position-independent code. For absolute code,
%bx serves as a local register and has no specified role in the
function calling sequence. In either case, a function must
preserve the register value for the caller.

These local registers have no specified role in the function calling
sequence. A function must preserve their values for the caller.
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%ecx and Y%edx  Scratch registers have no specified role in the standard calling
sequence. Functions do not have to preserve their values for the
caller.

%t (0) Floating-point return values appear on the top of the floating-
point register stack; there is no difference in the representation
of single- or double-precision values in floating-point registers.
If the function does not return a floating-point value, then this
register must be empty. This register must be empty before
entry to a function.

%t (1) through %t (7)
Floating-point scratch registers have no specified role in the stan-
dard calling sequence. These registers must be empty before
entry and upon exit from a function.

EFLAGS The flags register contains the system flags, such as the direction
flag and the carry flag. The direction flag must be set to the
“forward” (that is, zero) direction before entry and upon exit
from a function. Other user flags have no specified role in the
standard calling sequence and are not preserved.

Floating-Point Control Word
The Intel387 control word contains the floating-point flags, such
as the rounding mode and exception masking.

Signals can interrupt processes [see si gnal (BA_0OS)]. Functions called during sig-
nal 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 without the danger of signal handlers changing their
values.

Functions Returning Scalars or No Value

A function that returns an integral or pointer value places its result in register
Yeax.

A floating-point return value appears on the top of the Intel387 register stack. The
caller then must remove the value from the Intel387 stack, even if it doesn’t use the
value. Failure of either side to meet its obligations leads to undefined program
behavior. The standard calling sequence does not include any method to detect
such failures nor to detect return value type mismatches. Therefore the user must
declare all functions properly. There is no difference in the representation of
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single-, double- or extended-precision values in floating-point registers.

Functions that return no value (also called procedures or voi d functions) put no
particular value in any register.

A cal | instruction pushes the address of the next instruction (the return address)
onto the stack. Ther et instruction pops the address off the stack and effectively
continues execution at the next instruction after the cal | instruction. A function
that returns a scalar or no value must preserve the caller’s registers as described
earlier. Additionally, the called function must remove the return address from the
stack, leaving the stack pointer (%esp) with the value it had before the cal |
instruction was executed.

To illustrate, the following function prologue allocates 80 bytes of local stack space
and saves the local registers %ebx, %esi , and %edi .

Figure 3-16: Function Prologue

prologue:
pushl  %bp / save frame pointer
movl  %sp, %bp [/ set new frame pointer
subl  $80, Yesp / allocate stack space
pushl  %edi | save | ocal register
pushl  %esi | save | ocal register
pushl  %bx | save | ocal register

An epilogue for the example that restores the state for the caller. This example
returns the value in %edi by moving it to %eax.
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Figure 3-17: Function Epilogue

nmovl  %di, %ax / set up return val ue

epilogue:
popl  %bx | restore local register
popl  %esi | restore local register
popl  %di | restore local register
| eave | restore frame pointer
ret / pop return address

Although some functions can be optimized to eliminate the save and restore
NnoTe | of the frame pointer, the general case uses the standard prologue and epilo-
gue.

Sections below describe where arguments appear on the stack. The examples are
written as if the function prologue described above had been used.

Position-independent code uses the %&bx register to hold the address of the global
offset table. If a function needs the global offset table’s address, either directly or
indirectly, it is responsible for computing the value. See “*Coding Examples’ later
in this chapter and ““Dynamic Linking” in Chapter 5 for more information.

Functions Returning Structures or Unions

If a function returns a structure or union, then the caller provides space for the
return value and places its address on the stack as argument word zero. In effect,
this address becomes a ‘“‘hidden” first argument. Having the caller supply the
return object’s space allows re-entrancy.

Structures and unions in this context have fixed sizes. The ABI does not
NOTE | specify how to handle variable sized objects.
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A function that returns a structure or union also sets %eax to the value of the origi-
nal address of the caller’s area before it returns. Thus when the caller receives
control again, the address of the returned object resides in register %eax and can
be used to access the object. 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;

m The called function must remove this address from the stack before return-
ing.

Failure of either side to meet its obligations leads to undefined program behavior.
The standard function calling sequence does not include any method to detect
such failures nor to detect structure and union type mismatches. Therefore the
user must declare all functions properly.

Figure 3-18 illustrates the stack contents when the function receives control (after
the cal | instruction) and when the calling function again receives control (after
theret instruction).

Figure 3-18: Stack Contents for Functions Returning st ruct/ uni on

Position Aftercal | Afterret Position
4n+4( Yesp) gargument word n Sargument word n g4n— 4( %esp)

0,
4( Y%esp) H value address undefined g

g
8 ]

0
O
0 o 00 e 0
8(%sp) pargumentwordl 5 pargumentword1l ~0(%esp)
O
O
H

0(%esp) E return address

To illustrate, the following function prologue allocates 80 bytes of local stack space
and saves the local registers %ebx, %esi , and %edi . Additionally, it removes the
“hidden’” argument from the stack and saves it in the highest word of the local
stack frame.
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Figure 3-19: Function Prologue (Returning st ruct/ uni on)

prologue:

popl
xchgl

pushl
nov|
subl
pushl
pushl
pushl
nov|

%eax

%ax, 0(%sp)

%ebp

%esp, %bp
$80, %esp
%edi

%esi

%ebx

%eax, -4(%bp)

~

/
/
/
/
/
/
/

pop return address

swap return address

/ and return val ue address
save frame pointer

set new frame pointer

al locate | ocal space

save | ocal register

save | ocal register

save | ocal register

save return val ue address

An epilogue for the example that restores the state for the caller.

Figure 3-20: Function Epilogue

epilogue:

novl  -4(%bp), %eax / set up return val ue
popl  %bx /| restore local register
popl  %esi /| restore local register
popl  Y%edi /| restore local register
| eave / restore frane pointer
ret / pop return address
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Although some functions can be optimized to eliminate the save and restore
NnoTe | of the frame pointer, the general case uses the standard prologue and epilo-
gue.

Sections below describe where arguments appear on the stack. The examples are
written as if the function prologue described above had been used.

Position-independent code uses the %&bx register to hold the address of the global
offset table. If a function needs the global offset table’s address, either directly or
indirectly, it is responsible for computing the value. See ‘“Coding Examples’ later
in this chapter and ““Dynamic Linking” in Chapter 5 for more information.

Integral and Pointer Arguments

As mentioned, a function receives all its arguments through the stack; the last
argument is pushed first. In the standard calling sequence, the first argument is at
offset 8( %ebp) , the second argument is at offset 12( %&bp) , and so on. Functions
pass all integer-valued arguments as words, expanding or padding signed or
unsigned bytes and halfwords as needed.

Figure 3-21: Integral and Pointer Arguments

Call Argument  Stack address

U 1 g 8( %bp)

9(1, 2, 3, 02 D 12(%bp)
(void *)0); 3 0 16(%bp)
O(void *)0 o  20(%bp)

Floating-Point Arguments

The stack also holds floating-point arguments: single-precision values use one
word, double-precision use two, and extended-precision use three. See “Coding
Examples’ for information about floating-point arguments and variable argument
lists. The example below uses only double-precision arguments. Single- and
extended-precision arguments behave as specified above.
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Figure 3-22: Floating-Point Arguments

Call Argument Stack address

gword 0, 1.414 g 8( %ebp)
0,
h(1. 414, 1, Dword 1, 1.414 0 12(0/ebp)
.0t 0  16(%bp)
2.998e10) ;
Oword 0, 2.998e10 [  20(%bp)
Hword 1, 2.998e10 B 24(%bp)

The Intel386 architecture does not require doubleword alignment for double-
NOTE | precision values. Nevertheless, for data structure compatibility with other Intel
architectures, compilers may provide a method to align double-precision

‘ values on doubleword boundaries.

A compiler that provides the doubleword alignment mentioned above would
have to maintain doubleword alignment for the stack. Moreover, the argu-
ments in the preceding example would appear in different positions. Pro-
grams built with the doubleword alignment facility would not conform to the
Intel386 ABI, and their function calling sequence would not be compatible
with conforming Intel386 programs.

Structure and Union Arguments

As described in the data representation section, structures and unions can have
byte, halfword, or word alignment, depending on the constituents. An
argument’s size is increased, if necessary, to make it a multiple of words. This
may require tail padding, depending on the size of the argument. To ensure that
data in the stack is properly aligned, the stack pointer should always point to a
word boundary. Structure and union arguments are pushed onto the stack in the
same manner as integral arguments, described above. This provides call-by-value
semantics, letting the called function modify its arguments without affecting the
calling function’s object.
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Figure 3-23: Structure and Union Arguments

Call Argument Callee
U1 U 8(%bp)
(1, s): gword 0, s D12( %bp)
' " pgwordl, s ;16(%ebp
g - B c
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Operating System Interface

Virtual Address Space

Processes execute in a 32-bit virtual address space. Memory management
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 process 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 pro-
cessor, memory management unit and system configuration. Processes may call
sysconf (BA_OS) to determine the system’s current page size.

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 The system reserves a configuration dependent amount of space per pro-
cess.

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 system can execute
processes that are bigger than physical memory, paging them to and from
secondary storage. Nonetheless, both physical memory and secondary
storage are shared resources. System load, which can vary from one pro-
gram execution to the next, affects the available amounts.
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Figure 3-24: Virtual Address Configuration

Oxffffffff B Reserved gEnd of memory
a O
O O
O 0
a O
O O
a O
a ] O
0x80000000 [Dynamic segments [
a O
a O
O O
0 o
0 [ Process segments [Beginning of memory

Programs that dereference null pointers are erroneous. although an imple- G
mentation is not obliged to detect such erroneous behavior. Such pro- G
grams may or may not fail on a particular system. To enhance portability,
programmers are strongly cautioned not to rely on this behavior.

Process segments
Processes’ loadable segments and stack may begin at 0. The exact
addresses depend on the executable file format [see further infor-
mation below and in Chapters 4 and 5]. Processes can control the
amount of virtual memory allotted for stack space, as described
below.

Dynamic segments
A process’s dynamic segments reside below the reserved area.

Reserved A reserved area resides at the top of virtual space.

As the figure shows, the system reserves the high end of virtual address space,
with a process’s 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 1 GB of the address space. Thus
the user virtual address range has a minimum upper bound of 0xc0000000.
Individual systems may reserve less space, increasing processes’ virtual memory
range.
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Although applications may control their memory assignments, the typical
arrangement appears below.

Figure 3-25: Conventional Segment Arrangements

0 0

O 0

O O

O . 0

0x80000000 [jDynamic segments [J
ox7fffffff O O
O 0

O 0

O O

0 Data segment 0

O O

O O

O 0

O 0

0x8048000 [ Textsegment 0
U stack segment U

O 0

O O

O 0

0 O 0

The process’s text segment resides at 0x8048000. The data segment follows
immediately, and dynamic segments occupy the higher range. When applications
let the system choose addresses for dynamic segments (including shared object
segments), it chooses high addresses. This leaves the “‘middle’ of the address
spectrum available for dynamic memory allocation with facilities such as

mal | oc (BA_0OS). Processes should not depend on finding their dynamic segments
at particular virtual addresses. Facilities exist to let the system choose dynamic
segment virtual addresses. The stack resides immediately below the text segment,
growing toward lower addresses. This arrangement provides a little over 128 MB
for the stack and about 2 GB for text and data.

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.
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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 the Intel386, the stack segment has read and write permis-
sions.

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 problems,
because the requested address might not always be available. Differences in vir-
tual address space can be particularly troublesome between different architec-
tures, 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 mt (BA_OS)], the data
segment [through nal | oc (BA_0S)], and the dynamic segment area [through

map (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 mmap (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 is both
useful and can be used in a controlled manner. For example, a multiprocess appli-
cation 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 original area. This col-
lection of mappings could be at different addresses in each process but their rela-
tive 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.
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Processor Execution Modes

Four execution modes exist in the Intel386 architecture: ring 3 (or user mode) and
three privileged rings. User processes run in user mode ring (the least privileged).
The operating system kernel runs in a privileged mode ring, although the ABI
does not specify which one. A program executes thel cal | instruction through a
system call gate to change execution modes, and thus the | cal | instruction pro-
vides the low-level interface to system calls. For the Intel386, one low-level inter-
face is defined: _exi t (BA_OS).

To ensure a process has a way to terminate itself, the system treats _exit as a spe-
cial case. The ABI does not specify the implementation of other system services.
Instead, programs should use the system libraries that Chapter 6 describes. Pro-
grams with other embedded | cal | instructions do not conform to the ABI.

Figure 3-26: _exit System Trap

.globl exit
_exit:

nmovl  $1, Y%ax

lcall $7, $0

Exception Interface

As the Intel386 architecture manuals describe, the processor changes mode to han-
dle exceptions, which may be synchronous, floating-point/coprocessor, or asyn-
chronous. Synchronous and floating-point/coprocessor exceptions, being caused
by instruction execution, can be explicitly generated by a process. This section,
therefore, specifies those exception types with defined behavior. The Intel386
architecture classifies exceptions as faults, traps, and aborts. See the Intel 80386
Programmer’s Reference Manual for more information about their differences.

Hardware Exception Types

The operating system defines the following correspondence between hardware
exceptions and the signals specified by si gnal (BA_OS).
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Figure 3-27: Hardware Exceptions and Signals

Number Exception Name Signal
0 Udivide error fault UsI GFPE
1 Dsingle step trap/fault BSI GTRAP
2 rjhonmaskable interrupt rjhone
3 breakpoint trap 0S| GTRAP
4 Ooverflow trap 0S| GSEGV
5 Ubounds check fault Usl Gseav
6 Uinvalid opcode fault BSI alLL
7 jno coprocessor fault S GFPE
8 jdouble fault abort [jnone
9 Ocoprocessor overrun abort Sl GSEGVY
10 Uinvalid TSS fault Unone
11 segment not present fault Bnone
12 jstack exception fault S GSEGY
13 general protection fault/abort S| GSEGV/
14 Opage fault 0S| GSEGV
15 U(reserved) 0
16 pjcoprocessor error fault BSI G-PE

other [J(unspecified) 0S @ LL

Floating-point instructions exist in the architecture, but they may be implemented
either in hardware (via the Intel387 chip) or in software (via the Intel387 emula-
tor). In the case of ‘““no coprocessor’” exception, if the Intel387 emulator is
configured into the kernel, the process receives no signal. Instead, the system
intercepts the exception, emulates the instruction, and returns control to the pro-
cess. A process receives Sl G-PE for the ““no coprocessor’ exception only when the
indicated floating-point instruction is illegal (invalid operands, and so on).

Software Trap Types

Because the i nt instruction generates traps, some hardware exceptions can be
generated by software. However, the i nt instruction generates only traps and not
faults; so it is not possible to match the exact hardware generated faults in
software.
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Process Initialization

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

Figure 3-28: 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 infor-
mation necessary to implement the call to mai n or to the entry point for a program
in any other language.

Special Registers

As the Intel386 architecture defines, several state registers control and monitor the
processor: the Machine Status Word register (MSW, also known as register %er 0),
EFLAGS register, the floating-point status register, and the floating-point control
register. Application programs cannot access the full EFLAGS register directly;
because they run in the processor’s user mode, and the instructions to write some
of the bits of the EFLAGS register are privileged. Nonetheless, a program has
access to many of the flags in the EFLAGS register. Flags identified with an ***”
below are not modifiable by a user mode process, they either have unspecified
values or do not affect user program behavior. At process initialization, the
EFLAGS register contains the following values.
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Figure 3-29: EFLAGS Register Fields

Flag Value Note
CF Uunspecified UCarry flag
PF Dunspecif'ied gParity flag
AF runspecified SAuxiliary carry flag
ZF qunspecified [jZero flag
SF Ounspecified 0OSign flag
TF Uunspecified UTrap flag

IF* gunspecified
DF 0 0

OF unspecified

IOPL* Ounspecified
NT*  Uunspecified
RF* unspecified
VM*  Junspecified

Interrupt enable
Direction flag low to high
Overflow flag
0170 privilege level
UNested task
UResume flag
Virtual 8086 mode

The Intel386 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
contents of the MSW register is not specified, letting the system set it according to
the hardware configuration. In any case, however, the processor presents a work-
ing floating-point implementation, including the Intel387 status and control word
registers with the following values at process initialization.

Figure 3-30: Floating-Point Control Word

Field Value Note

IC U 1 UAffine infinity (for compatibility)

RC B 00 gRound to nearest or even

PC 11  353-bit(double precision) G
PM 0 1 [gPrecision masked

UM 0O 1 0OUnderflow masked

oM O 1 Ooverflow

ZM B 1 Hzero divide

DM 5 1 Denormalized operand masked

IM 0 1 glnvalid operation
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The initial floating-point state should be changed with care. In particular,
many floating-point routines may produce undefined behavior if the preci-
sion control is set to less than 53 bits. The _fpstart routine (see Chapter 6)
changes the precision control to 64 bits and sets all exceptions to be

asked. This is the default state required for conformance to the ANSI C
standard and to the IEEE 754 Floating-point standard.

OOOO

Process Stack and Registers

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

Figure 3-31: Initial Process Stack

U Unspecified UHigh addresses

—

Elnformation 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

d
g
U
d
g
U
O
g
U
O
g
U
d
U
O
d
g
U
O
g
U
d
g
O
d
H

MopOoOoOoonDoodpooOoonopoooo O

4( Yesp) (Argument count words)
0(%esp) Argument count
Undefined Low addresses
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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 informa-
tion block.

General and floating-point register values are unspecified at process entry, with
the exceptions appearing below. Consequently, a program that requires registers
to have specific values must set them explicitly during process initialization. It
should not rely on the operating system to set all registers to 0.

%bp The content of this register is unspecified at process initialization
time, but the user code should mark the deepest stack frame by
setting the frame pointer to zero. No other frame’s %&bp should
have a zero value.

%esp Performing its usual job, the stack pointer holds the address of the
bottom of the stack, which is guaranteed to be word aligned.

Yedx In a conforming program, this register contains a function pointer
that the application should register with at exi t (BA_OS). This
function is used for shared object termination code [see ‘“‘Dynamic
Linking” in Chapter 5 of the System V ABI].

%s, %ls, Y%es, 9%6s
The segment registers are initialized so that the user process can
address the code, data, and stack segments using a 32-bit virtual
address. A program that alters their values does not conform to
the ABI and has undefined behavior.

Every process has a stack, but the system defines no fixed stack address. Further-
more, 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 %esp. 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 struc-
tures, interpreted according to the a_t ype member.
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Figure 3-32: Auxiliary Vector

typedef struct
{ .
I nt a_type;
uni on {
long a val;
void *a ptr;
void (*a_fcn)();
} a un;
} auxv_t;
Figure 3-33: Auxiliary Vector Types, a_t ype
Name Value a un
AT _NULL U o Uignored
AT | G\CRE g 1 Uignored
AT_EXECFD 0o 2 pawval
AT_PHDR 0 3 [paptr
AT_PHENT O 4 [Oa.val
AT_PHNUM U 5 [Oaval
AT_PAGESZ g 6 Ua val
AT_BASE O 7 paptr
AT _FLAGS 0o 8 pa.val
AT_ENTRY g 9 [Oaptr
AT _LI BPATH U 10 Ua val
AT_FPHW g 11 Ha val
AT_INTP. DEMCE ;7 12 a_val
AT_| NTP_I NCDE B 13 aa_val

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_| GNCRE

AT_EXECFD

AT_PHDR

AT _PHENT

AT_PHNUM

AT_PACESZ

AT _BASE

AT FLAGS

AT_ENTRY

AT_LI BPATH

This type indicates the entry has no meaning. The corresponding
value of a_un is undefined.

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 auxili-
ary 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.

Under some conditions, the system creates the memory image of
the application program before passing control to the interpreter
program. When this happens, the a_pt r 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 supple-
ment for more information about the program header table.

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.

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

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).

The a_pt r 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 information about the base
address.

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

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

The a_val member of this entry is non-zero if the dynamic linker
should examine LD_LIBRARY_PATH when searching for shared
objects of the process based on the security considerations in the
Shared Object Dependency section in Chapter 5 of the gABI.
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AT_FPHW The a_val member of this entry will be set to

Figure 3-34: AT_FPHW values

Value Meaning

0 Uif no floating point support exists

1 if floating point software enul ati on exists
2 i f it has a 80287 chip

3 aif it has a 80387 chip or a 80487 chip

AT_I NTP_DEM CE
The a_val member of this entry holds the device number of the
file from which the dynamic linker is loaded.

AT_I NTP_I NCDE
The a_val member of this entry holds the inode of the file from
which the dynamic linker is loaded.

Other auxiliary vector types are reserved. No flags are currently defined for
AT_FLAGS, on the Intel386 architecture.
To illustrate, suppose an example process receives two arguments.

m echo

m abi

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

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

Its one non-null auxiliary vector entry holds a file descriptor.
m {AT_EXECFD, 13}

The resulting stack resides below 0x8048000, growing toward lower addresses.
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Figure 3-35: Example Process Stack
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Coding Examples

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 infor-
mation 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 conventions 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.

Following sections describe the differences between these models. Code
sequences for the models (when different) appear together, allowing easier com-
parison.

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

When other sections of this document show assembly language code
NOTE | Sequences, they typically show only the absolute versions. Information in this
section explains how position-independent code would alter the examples.
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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 instruc-
tions 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 single shared object text segment, even though the
segment resides at a different virtual address in each process.

Position-independent code relies on two techniques.

m Control transfer instructions hold offsets relative to the extended instruction
pointer (EIP). An ElIP-relative branch or function call computes its destina-
tion address in terms of the current instruction pointer, not relative to any
absolute address.

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

Because the Intel386 architecture provides EIP-relative call and branch instruc-
tions, compilers can satisfy the first condition easily.

A global offset table provides information for address calculation. Position-
independent object files (executable and shared object files) have this table in their
data segment. 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.

Assembly language examples below show the explicit notation needed for
position-independent code.

name @30T ( %ebx)
This expression denotes an %ebx-relative reference to the global
offset table entry for the symbol name. The %bx register contains
the absolute address of the global offset table, as explained below.

Name@B0TCFF( Yebx)
This expression denotes an %ebx-relative reference to the symbol
name. Again, %ebx holds the global offset table address. Note
this expression references name, not the global offset table entry
for name.

Coding Examples 3-35

DRAFT COPY
March 19, 1997
File: abi_386/chap3 (Delta 44.6)
386:adm.book:sum

Page: 61



name@LT This expression denotes an EIP-relative reference to the procedure
linkage table entry for the symbol name.

_G.CBAL_CFFSET_TABLE
The symbol _A.CBAL_CFFSET_TABLE is used to access the global
offset table. When an instruction uses the symbol, it sees the
offset between the current instruction and the global offset table
as the symbol value.

Position-Independent Function Prologue

This section describes the function prologue for position-independent code. A
function’s prologue allocates the local stack space, saves any registers it must
preserve, and sets register %ebx to the global offset table’s address. Because %&@bx
is private for each function and preserved across function calls, a function calcu-
lates its value once at the entry.

Figure 3-36: Calculating Global Offset Table Address

Line Code
10 call .L1 g
2 B L1: popl %ebx g
3 A addl $ Q.CBAL_CFFSET_TABLE +[.-.L1], %bx A

These three lines accomplish the following.

1. Thecal | instruction pushes the absolute address of the next instruction
onto the stack.

2. Consequently, the popl instruction pops the absolute address of . L1 into
register %ebx.

3. The last instruction computes the desired absolute value into ¥%ebx. This
works because  Q.CBAL_CFFSET_TABLE in the expression gives the dis-
tance from the addl instruction to the global offset table; [ . -. L1] gives the
distance from . L1 to the addl instruction. Adding their sum to the abso-
lute address of . L1, already in %&bx, gives the absolute address of the glo-
bal offset table.
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This computation can be added to the standard function prologue, giving the stan-
dard prologue for position-independent code. To illustrate, the following function
prologue allocates 80 bytes of local stack space and saves the local registers %ebx,
Y%si , and %di .

Figure 3-37: Position-Independent Function Prologue

prologue:
pushl  %bp
movl  %sp, %ebp
subl  $80, Y%esp

pushl  %di
pushl %esi
pushl  %bx
call .L1

.L1:  popl  Yebx
addl $ G.OBAL CFFSET TABLE +[.-.L1], %bx

Position-independent and absolute code use the same function epilogue.

Data Objects

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

In the Intel386 architecture, all memory reference instructions can address any
location within the 32-bit address space. Symbolic references in absolute code put
the symbols’ values—or absolute virtual addresses—into instructions.
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Figure 3-38: Absolute Data Access

C Assembly

Lextern int src; U U globl src, dst, ptr U

xtern int dst; E B g
cextern int *ptr; 5 g 0
ptr = &dst; 0 novl $dst, ptr 0
0 0o o 0
Giptr = src; U Unovl ptr, %ax g
E E novl src, %edx g
0 0 Qnovl %dx, (%ax) [

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 %ebx gives the
absolute address of the table entry holding the desired address.

Figure 3-39: Position-Independent Data Access

C Assembly

Lextern int src; E g.gl obl  src, dst, ptr g

xt ern !nt Sst;. 00 0
cextern int *ptr; o g 0
(ptr = &dst; 0O gnovl pt r @OT(%bx), Y%eax [
O 0 Onovl dst @OT( %bx), %dx 0O
U U Unovl %edx, (%eax) U
a 0o ad 0
%ptr = src; E Em)vl pt r @OT( %ebx), %Yeax E
0 0 gnovl (Y%eax), %Yeax 0
O 0 Onovl src@OT( %ebx), %dx 0O
U U Unovl (%dx), Y%edx U
H E novl %dx, (%ax) H

Finally, position-independent references to static data may be optimized. Because
%bx holds a known address, the global offset table, a program may use it as a
base register. External references should use the global offset table entry, because
dynamic linking may bind the entry to a definition outside the current object file’s
scope.
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Figure 3-40: Position-Independent Static Data Access

C Assembly

Lstatic int src; U O g

tatic int dst; g E E
cstatic int *ptr; 5 0
ptr = &dst; 0 gl eal pt r @OTCFF( %ebx), %ax [
O O dleal dst @OTCFF( %&bx), %edx 0O
g U Unovl  %dx, (%ax) g
O O O
%ptr = src; E Em)vl pt r @OTCFF( %ebx), %eax E
0 0 gnovl src@OTCFF( %ebx), Yedx [
g g Grovl %dx, (%ax) g

Function Calls

Programs use the cal | instruction to make direct function calls. A cal |
instruction’s destination is an EIP-relative value that can reach any address in the
32-bit virtual space. Even when the code for a function resides in a shared object,
the caller uses the same assembly language instruction sequence, although in that
case control passes from the original call, through an indirection sequence, to the
desired destination. See “‘Procedure Linkage Table” in Chapter 5 for more infor-
mation on the indirection sequence.

Figure 3-41: Absolute Direct Function Call

C Assembly

Lextern void function(); U U globl function U
% unction(); E Ecal I function

Dynamic linking may redirect a function call outside the current object file’s scope;
so position-independent calls should use the procedure linkage table explicitly.
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Figure 3-42: Position-Independent Direct Function Call

C Assembly
Lextern void function(); U U.globl function U
B unction(); Ecal I functi on@LT H

Indirect function calls use the indirect cal | instruction.

Figure 3-43: Absolute Indirect Function Call

C Assembly
Lextern void (*ptr)(); U U.globl ptr, name; U
xtern void nane(); g E g
ptr = nane; 0 ghovl $nane, ptr
a o O 0
H*ptr) () B Beall “ptr B

For position-independent code, the global offset table supplies absolute addresses
for all required symbols, whether the symbols name objects or functions.

Figure 3-44: Position-Independent Indirect Function Call

C Assembly
Lextern void (*ptr)(); E B.gl obl  ptr, name B
xtern voi d name(); 00 0
ptr = name; 0 pmovl ptr @OT(%bx), %ax
0 o onovl nane@OT( %ebx), %dx [
0 O Onovl Yedx, (%ax) 0
0 0o o a
*ptr)(); E Brmvl pt r @OT( Y%ebx), %Yeax B
0 0 Qcall *(%gax) 0
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Branching

Programs use branch instructions to control their execution flow. As defined by
the Intel386 architecture, branch instructions hold an EIP-relative value with a
signed 32-bit range, allowing a jump to any location within the virtual address
space.

Figure 3-45: Branch Instruction, All Models

C Assembly
4 abel : 0 0 Lo1: g
D . . . |:| |:| . . . D
% got o | abel ; E E jnp .Lo1 %

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 selec-
tion with an address table. The following examples use several simplifying con-
ventions to hide irrelevant details:

m The selection expression resides in register %eax;
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 computes a destination’s absolute
address.
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Figure 3-46: Absolute swi t ch Code

C Assembly

switch (j) U O cnpl $3, %ax U

O 0O ; O

00 ja . Ldef 0

rcase O 0 0 jp *. Ltab(, %ax,4)

0 0 - Ltab: .long .Lcase0 0

[(tase 2 o ad .long . Ldef a

U . g o .long .Lcase2 U

%;ase 3 0o | ong Lcase3 O

O 0O ' ' O

O - - - 00 O

defaul t: 0O 0O 0

O O 0O O

B B B H

Figure 3-47: Position-Independent swi t ch Code
C Assembly
kwitch (j) U O cnpl $3, Y%eax g
O 0O ; O
00 ja . Ldef 0
rcase O 0 0 | eal . Lt ab@OTCFF( %&bx) , %edx 0
0 0O 0O novl (%dx, Yeax, 4), %Yeax 0
[(tase 2 o ad novl . Lt ab@OTCFF( %&bx, Yeax, 4), %ax [0
U . g o cal | .Ljnp g
B:ase 3 O O np: O
. Lj np:
0 0 0 O
0 0 0 popl Y@CcX 0
rdef aul t 0O 0O addl %cx, %eax 0
a o ad jnp *gax a
9 0 O Ltab: O
0o .long .LcaseO - .Ljnp O
O 0 0 . O
0 0 0 .long .Ldef - .Ljnp 0
0 0O 0O .long .Lcase2 - .Ljnp 0
g 8 g .long .Lcase3 - .Ljnp ]
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C Stack Frame

Figure 3-48 shows the C stack frame organization. It conforms to the standard
stack frame with designated roles for unspecified areas in the standard frame.
This represents one possible organization of the C stack frame. Usage of %ebp as a
frame pointer, the exact positions of the callee saved registers, and space for local
storage is implementation specific.

Figure 3-48: C Stack Frame

Base  Offset Contents
%bp  4n+8 U argumentwordn gHigh addresses
||
8 O argumentword0 [O
4 H return address g
%ebp 0 E caller’s Y%ebp 0
%ebp -4 Uxwords local space: U
gautomatic variables, g
q  temporaries, 0
%ebp -4X 0 etc. 0
Yesp 12 & {1
Y%esp 8 U callers %di U
= ; - O
4 7  caller's%si 0
Y%esp 0 B caller's %ebx HLow 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 middle of its frame and references them
as negative offsets from %bp. Its incoming arguments reside in the previous
frame, referenced as positive offsets from %ebp. If necessary, a function saves the
values of %edi , %esi , and %ebx in the positions shown and restores their values
before returning to the caller. The positions may be different from the diagram
above, depending on which of these three registers the function saves and
restores.
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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, impli-
citly assuming that 1) all arguments reside on the stack, and 2) arguments appear
in increasing order on the stack. Programs that make these assumptions never
have been portable, but they have worked on many machines, including the
Intel386. Nonetheless, 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.

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. Nonethe-
less, 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 3-48 shows the layout of the C stack frame. The double line divides the
area referenced from %bp from the area referenced from %@sp. Dynamic space is
allocated below the line, as a downward growing heap whose size changes as
required. Typical C functions have no space in the heap. All areas above the heap
in the current frame have a known size to the compiler. Dynamic stack allocation
thus takes the following steps.

1. Stack frames are word aligned; dynamic allocation should preserve this
property. Thus the program rounds (up) the desired byte count to a multi-
ple of 4.

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

3. The program copies the register save area (three or fewer words) to the bot-
tom of the stack, effectively moving the new space up into the frame.
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The register save area is reserved and should not be used for purposes out- G
NoTE | side of this document.

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 allo-
cation 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 allocation.

m The process can terminate.

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

To illustrate, assume a program wants to allocate 50 bytes, and it has saved three
registers in the bottom of the frame. The first step is rounding 50 to 52, making it
a multiple of 4. Figure 3-49 shows how the stack frame changes.

Figure 3-49: Dynamic Stack Allocation

Original Intermediate Final
0(%bp) LU arguments U U arguments U U arguments U0(%bp)
O o 0O O O O
0 and 0 0 and 0 0 and 0
[ automatic 5 [ automatic ; [ automatic [
[] Vvariables [ [ variables [ [ variables [
12(%sp) & 0 8 0 B O
U savearea U U savearea U Uoldsavearea U
0 O o 0O O O O
O(%sp) 5 3words 0 o 3 words 0 o 3 words 7
E 0 i +H++t+H+ [ E +++++++++ [
a O 0O newspace [0 [O newspace 0O
g U 0 52bytess U 0O 52pytess U
O undefined O O bttt O b+ O
O o 0O O O.5/0
0 0 O 0 O gl2(%esp)
O O 0O ) 0 [ savearea []
& g g undefined 55 Suords  HO(Yesp)

New space starts at 12( %esp) . As described, every dynamic allocation in this
function will return a new area starting at 12( %esp) , leaving previous heap
objects untouched (other functions could have different heap addresses).
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Consequently, the compiler should compute the absolute address for each area,
avoiding relative references. Otherwise, future allocations in the same frame
would destroy the heap’s integrity.

Existing stack objects reside at fixed offsets from the frame pointer (%&bp).
Dynamic allocation preserves those offsets, because the frame pointer does not
change and the objects relative to it do not move. Objects relative to the stack
pointer (%esp) move, but their ¥Yesp-relative positions do not change. Accord-
ingly, compilers arrange not to publicize the absolute address of any object in the
bottom half of the stack frame (in a way that violates the scope rules). %esp-
relative references stay valid after dynamic allocation, but absolute addresses do
not.

No special code is needed to free dynamically allocated stack memory. The func-
tion return resets the stack pointer and removes the entire stack frame, including
the heap, from the stack. Naturally, a program 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 , the Intel386 architecture requires the following
values.

Figure 4-1: Intel386 Identification, e_i dent

Position Value
e ident[ Bl _CQLASS] UHE.FOLASS32

e ident[ El _DATA] BELFDATAZLSB

Processor identification resides in the ELF header’s e_nachi ne member and must
have the value EM 386.

The ELF header’s e_f | ags member holds bit flags associated with the file. The
Intel386 architecture defines no flags; so this member contains zero.
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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 USHT PROGBITS USHF ALLOC+SHF WRI TE
plt ESI—IT_PR(IEBI TS ES!—F_ALL(I} SHE_EXEQ NSTR

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

.plt This section holds the procedure linkage table. See ““Procedure

Linkage Table” in Chapter 5 for more information.
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Symbol Table

Symbol Values

If an executable file contains a reference to a function defined in one of its associ-
ated 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 signals to the dynamic linker that the symbol definition for that
function is not contained in the executable file itself. If that symbol has been allo-
cated 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 func-
tion. See ““Function Addresses” in Chapter 5 for details.
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Relocation

Relocation Types

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

word32

31 0

word32 This specifies a 32-bit field occupying 4 bytes with arbitrary byte
alignment. These values use the same byte order as other word
values in the Intel386 architecture.

0x01020304 01 02 03 04

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 performs
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 execution. Generally, a shared object file is built with a 0
base virtual address, but the execution address will be different. See “‘Pro-
gram Header” in the System V ABI for more information about the base
address.

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.
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Qor This means the address of the global offset table. 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 func-
tion call to the proper destination. The link editor builds the initial pro-
cedure linkage table, and the dynamic linker modifies the entries during
execution. See “‘Procedure Linkage Table” in Chapter 5 for more informa-

tion.

P This means the place (section offset or address) of the storage unit being
relocated (computed using r _of f set ).

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

A relocation entry’s r _of f set 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. The Intel386 architecture uses only

H f 32_Rel relocation entries, the field to be relocated holds the addend. In all
cases, the addend and the computed result use the same byte order.

Figure 4-4. Relocation Types

Name Value Field Calculation
R 386 _NONE 0O 0 Unone Unone
R 386_32 B 1 Bword32 Bs + A
R 386_PC32 0 2 word2 [S+A- P
R 386_QOT32 0 3 [word32 oG+ A- P
R 386_PLT32 0 4 DOword32 OL +A- P
R 386_QCPY 0O 5 Unone Unone
R 386_Q.CB DAT B 6 Hword32 Bs
R386_JW SLOT [ 7 word32 S
R 386 RELATIVE [ 8 [word32 B + A
R386 GOTCFF O 9 [Oword32 OS + A - GOT
R 386_GOTPC E 10 EwordSZ Eeor +A-P

Some relocation types have semantics beyond simple calculation.

R 386_Q0r32 This relocation type computes the distance from the base of
the global offset table to the symbol’s global offset table entry.
It additionally instructs the link editor to build a global offset
table.
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R 386_PLT32

R 386_COPY

R 386_GLCB_DAT

R 386_JMP_SLOT

R 386_RELATI VE

R 386_GOTCFF

R 386_GOTPC

This relocation type computes 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 link-
ing. Its offset member refers to a location in a writable seg-
ment. 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 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 link-
ing. Its offset member gives the location of a procedure link-
age table entry. The dynamic linker modifies the procedure
linkage table entry to transfer control to the designated
symbol’s address [see “‘Procedure Linkage Table” in Chapter
5].

The link editor creates this relocation type for dynamic link-
ing. 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 symbol table index.

This relocation type computes the difference between a
symbol’s value and the address of the global offset table. It
additionally instructs the link editor to build the global offset
table.

This relocation type resembles R _386_PC32, except it uses the
address of the global offset table in its calculation. The sym-
bol referenced in this relocation normally is
_A.BAL_CFFSET_TABLE , which additionally instructs the
link editor to build the global offset table.
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5 PROGRAM LOADING AND
DYNAMIC LINKING

Program Loading 5-1
Dynamic Linking 5-5
Dynamic Section 5-5
Global Offset Table 5-5
Function Addresses 5-6
Procedure Linkage Table 5-7
Program Interpreter 5-10

Table of Contents i

DRAFT COPY
March 19, 1997
File: abi_386/Cchap5 (Delta 44.3)
386:adm.book:sum

Page: 80



Program Loading

As the system creates or augments a process image, it logically copies a file’s seg-
ment to a virtual memory segment. When—and if—the system physically reads
the file depends on the program’s execution behavior, system load, and so on. A
process does not require a physical page unless it references the logical page dur-
ing execution, and processes commonly leave many pages unreferenced. There-
fore delaying physical reads frequently obviates them, improving system perfor-
mance. 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 the Intel386 architecture segments are
congruent modulo 4 KB (0x1000) or larger powers of 2. Because 4 KB is the max-
imum page size, the files will be suitable for paging regardless of physical page
size.

Figure 5-1: Executable File

File Offset File Virtual Address
o U ELF header g
Program header table [
O Other information O

0x100 E Text segment HOX8048100
O A O
0 0x2be0O0 bytes 10x8073ef f
0x2bf 00 B Data segment EOX8074f 00
E 0x4e00 bytes H0x80790ff
0x30d00 [0 Other information 0
H - H
Program Loading 5-1
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Figure 5-2: Program Header Segments

Member Text Data

ptype U PT LoD U PT_LQAD
p_of f set g 0x100 g 0x2bf 00
p_vaddr 5 0x8048100 [ 0x8074f 00
p_paddr [junspecified unspecified
pfilesz O 0x2be00 O 0x4e00
p_mensz U 0x2be00 U 0x5e24
p_flags CPF R+PF X EPF_R+ PFE_ WA PE_X
p_align A 0x1000 A 0x1000

Although the example’s file offsets and virtual addresses are congruent modulo
4 KB 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.

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 permissions. 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. “Impurities” 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.
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Figure 5-3: Process Image Segments

Virtual Address Contents Segment

0x8048000 T Header padding =

O O

1 0x100 bytes 0
0x8048100 0O Text segment g

O O

0 0

0 0 Text

O O

0 Ox2be00 bytes
0x8073f00 U Datapadding U

H 0x100 bytes E
0x8074000 B Text padding E

o 0xf 00 bytes 0
0x8074f 00 [ Datasegment

0 0

O O

B E Data

1 0x4e00 bytes
0x8079d00 OUninitialized data [

UJ0x1024 zero bytes E
0x807ad24 E Page padding 0

] 0x2dc zero bytes

One aspect of segment loading differs between executable files and shared objects.
Executable file segments 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.

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, illustrating constant rela-
tive positioning. The table also illustrates the base address computations.
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Figure 5-4: Example Shared Object Segment Addresses

Source Text Data Base Address
File 0 0x200 U  0x2a400 U 0x0
Process 1 B0x80000200 50x8002a400 gowooooooo

Process 2 70x80081200 0x800ab400 5 0x80081000
Process 3 [0x900c0200 [0x900ea400 7 0x900c0000
Process 4 H0x900c6200 H0x900f 0400 H 0x900c6000
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Dynamic Linking

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 the Intel386 architecture, this entry’s d_pt r member gives the
address of the first entry in the global offset table. As mentioned
below, the first three global offset table entries are reserved, and
two are used to hold procedure linkage table 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 shara-
bility 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 seg-
ments for a loadable object file, the dynamic linker processes the relocation entries,
some of which will be type R_386_G_CB_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 sym-
bol 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.
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The table’s entry zero is reserved to hold the address of the dynamic structure,
referenced with the symbol _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. On the Intel386 architecture, entries one and two in the global offset table
also are reserved. “‘Procedure Linkage Table’ below describes them.

The system may choose different memory segment addresses for the same shared
object in different programs; it may even choose different library addresses for dif-
ferent 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 the
Intel386 architecture, the symbol _Q.OBAL_CFFSET_TABLE may be used to access
the table.

Figure 5-5: Global Offset Table

extern Hf32_Addr _Q.OBAL_CFFSET_TABLE [];

The symbol G.CBAL_CFFSET _TABLE may reside in the middle of the . got sec-
tion, allowing both negative 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 vir-
tual 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 exe-
cutable file.

To allow comparisons of function addresses to work as expected, if an executable
file references a function 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
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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 procedure linkage table. On the Intel386 architecture, procedure
linkage tables reside in shared text, but they use addresses in the private global
offset table. The dynamic linker determines the destinations’ absolute addresses
and modifies the global offset 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 procedure linkage tables.

Dynamic Linking 5-7

DRAFT COPY
March 19, 1997
File: abi_386/chap5 (Delta 44.3)
386:adm.book:sum

Page: 87



Figure 5-6: Absolute Procedure Linkage Table

. PLTO: pushl got plus 4
jnp *got_plus_8
nop; nop
nop; nop
.PLTL: jnp *namel_in_GOT
pushl  $offset
j mp . PLTO@C
.PLT2: jnp *name2_in_GOT
pushl  $offset
j mp . PLTO@C

Figure 5-7: Position-Independent Procedure Linkage Table

. PLTO: pushl 4(%bx)
jnp *8( %ebx)
nop; nop
nop; nop
.PLTL: jnp * nane 1 @30T ( Yebx)
pushl  $offset
jnp . PLTO@C
.PLT2: jnp * nane2 @30T ( Yebx)
pushl  $offset
jnp . PLTO@C
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NOTE

As the figures show, the procedure linkage table instructions use different
operand addressing modes for absolute code and for position-independent
code. Nonetheless, their interfaces to the dynamic linker are the same.

Following the steps below, the dynamic linker and the program ‘“‘cooperate’ to
resolve symbolic references through the procedure linkage table and the global
offset table.

1.

When first creating the memory image of the program, the dynamic linker
sets the second and the third entries in the global offset table to special
values. Steps below explain more about these values.

If the procedure linkage table is position-independent, the address of the
global offset table must reside in %ebx. Each shared object file in the pro-
cess image has its own procedure linkage table, and control transfers to a
procedure linkage table entry only from within the same object file. Conse-
quently, the calling function is responsible for setting the global offset table
base register before calling the procedure linkage table entry.

For illustration, assume the program calls nanmel, which transfers control to
the label . PLT1.

. The first instruction jumps to the address in the global offset table entry for

nanel. Initially, the global offset table holds the address of the following
pushl instruction, not the real address of narel.

. Consequently, the program pushes a relocation offset (offset) on the stack.

The relocation offset is a 32-bit, non-negative byte offset into the relocation
table. The designated relocation entry will have type R 386_JMP_SLOT,
and its offset will specify the global offset table entry used in the previous
j np instruction. The relocation entry also contains a symbol table index,
thus telling the dynamic linker what symbol is being referenced, nanel in
this case.

. After pushing the relocation offset, the program then jumps to . PLTO, the

first entry in the procedure linkage table. The pushl instruction places the
value of the second global offset table entry (got_plus_4 or 4( %ebx) ) on the
stack, thus giving the dynamic linker one word of identifying information.
The program then jumps to the address in the third global offset table entry
(got_plus_8 or 8( %ebx) ), which transfers control to the dynamic linker.

. When the dynamic linker receives control, it unwinds the stack, looks at the

designated relocation entry, finds the symbol’s value, stores the *‘real”
address for nanel in its global offset table entry, and transfers control to the
desired destination.
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8. Subsequent executions of the procedure linkage table entry will transfer
directly to nanel, without calling the dynamic linker a second time. That
is, the j np instruction at. PLT1 will transfer to nanel, instead of ““falling
through’ to the pushl instruction.

The LD _BI ND_NOMNenvironment 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_386_JMP_SL OT during process initialization. Other-
wise, the dynamic linker evaluates procedure linkage table entries lazily, delaying
symbol resolution and relocation until the first execution of a table entry.

Lazy binding generally improves overall application performance, because
NOTE | 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 is one valid program interpreter for programs conforming to the Intel386
ABI:

fusr/lib/libc.so.1
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Shared Library Names

The version number of the libraries named in the System V Generic ABI is specified
below.

Figure 6-1: Shared Library Names

Library Reference Name
libc.so. 1

l'i bthread. so. 1
libdl.so.1
libnsl.so.1
libX11l.s0.5.0
libXt.so0.5.0

i bXext.so0.5.0
libXmso.1.2
libMmso. 1.2
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C Library

Additional Entry Points

The following routines are included in the libc library to provide entry points for
the required source-level interface listed in the System V ABI. A description and
syntax symmary for each function follows the table.

Figure 6-2: | i bc Additional Required Entry Points

_fxstat _Ixstat _xnknod _xstat nuname
_nunarre

int fxstat(int, int, struct stat *);
The semantics of this function are identical to those of the
f st at (BA_OS) function described in the System V Interface
Definition, Edition 4. Its only difference is that it requires an extra
first argument whose value must be 2.

int _Ixstat(int, char *, struct stat *);
The semantics of this function are identical to those of the
| st at (BA_OS) function described in the System V Interface
Definition, Edition 4. Its only difference is that it requires an extra
first argument whose value must be 2.

int nunane(struct utsnane *);
The semantics and syntax of this function are identical to those of
the uname(BA_OS) function described in the System V Interface
Definition, Edition 4. The symbol _nunane is also available with
the same semantics.

int _xnmknod(int, char *, nmode_t, dev_t);
The semantics of this function are identical to those of the
nmknod(BA_OS) function described in the System V Interface
Definition, Edition 4. Its only difference is that it requires an extra
first argument whose value must be 2.

int xstat(int, char *, struct stat *);
The semantics of this function are identical to those of the
st at (BA_OS) function described in the System V Interface
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Definition, Edition 4. Its only difference is that it requires an extra
first argument whose value must be 2.

Support Routines

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

Figure 6-3: | i bc, Support Routines
fpstart sbrk _sbrk

_fpstart

char *sbrk(int incr);
This function adds incr bytes to the break value and changes the
allocated space accordingly. Incr can be negative, in which case
the amount of allocated space is decreased. The break value is the
address of the first allocation beyond the end of the data segment.
The amount of allocated space increases as the break value
increases. Newly allocated space is set to zero. If, however, the
same memory space is reallocated to the same process, its con-
tents are undefined. Upon successful completion, sbr k returns
the old break value. Otherwise, it returns - 1 and sets err no to
indicate the error. The symbol _sbr k is also available with the
same semantics.

void _ fpstart(void);
This function calls_f pstart (), to initialize the floating-point
environment.

void fpstart(void);
This function initializes the floating-point execution environment.
It sets _fp_hw to the appropriate value. It sets the rounding mode
to “‘nearest.” It also resets the Intel387 control word to the default
state.

C Library 6-3
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Global Data Symbols

The li be library requires that some globel 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 symbols must be provided in the system library
on all ABI-conforming systems implemented with the Intel386 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 6-4: | i bc, Global External Data Symbols

__flt rounds _fp hw _ huge val

externint fp hw
This variable describes the floating-point hardware available. If
the value is zero, no floating-point support is present. If the value
is 1, the floating-point support is provided by an Intel387 software
emulator. If the value is 2, an 80287 chip is available. If the value
is 3, an Intel387 chip is available. System software sets the value
appropriately, before transferring control to nai n.

Application Constraints

As described above, | i bc provides symbols for applications. In a few cases, how-
ever, an application is obliged to provide symbols for the library. In addition to
the application-provided symbols listed in this section of the System VV ABI, con-
forming applications on the Intel386 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 allocation 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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System Data Interfaces

Data Definitions

This section contains standard data definitions that describe system data. These
files are referred to by their names in angle brackets: <name.h>and <sys/name.h>.
Included in these data definitions 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 data definitions referenced here. Programmers
should observe that the sources of the structures defined in these data definitions
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.

Reentrancy Considerations

New conventions have been added to accomodate the new requirements of reen-
trancy. Some historic binary code sequences are inherently non-reentrant. Unless
great care is taken, multi-threaded applications cannot safely use such sequences.
The most portable (i.e. those guaranteed to work in all cases) are those that are
marked as reentrant in this chapter. For the ABI, this sometimes requires that two
definitions exist for these interfaces, one that is reentrant and one that is not.
These are indicated by comments that define which of the alternate definitions is
reentrant. These alternatives are not selected at run-time, but are intended to be
bound at application build time.

All information presented in the figures marked with * are new to the Fourth M
NoTE | Edition of the psABI.
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Figure 6-5: <ai 0. h>*

struct aioch {

i nt aio_fildes;
vol atil e void* aio_buf;
size_t ai o_nbyt es;
of f _t ai o_offset;

i nt ai o_reqpri o;
struct sigevent aio_sigevent;
i nt ai o_| i o_opcode;
ssize_t ;

int ;

int ;

voi d ;

i nt

1

#define AlO CANCELED  (0)
#define Al O ALLDONE (1)
#def i ne Al O NOTCANCELED ( 2)

#define LIO NOM T (0)
#define LIOWAT (1)
#define LI O NCP (0)
#define LI O READ (1)
#define LIOWR TE (2)

Figure 6-6: <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 6-7: <ctype. h>

#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 isalpha(c) ((__ctype+tl)[c]& U L))
#define isupper(c) ((__ctype+tl)[c]& U

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

#define isdigit(c) ((__ctypetl)[c]&N

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

#define isalnun{c) ((__ctype+tl)[c]& U L|_N)
#define isspace(c) ((__ctype+tl)[c]& 9

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

#define isprint(c) ((__ctypetl)[c]& P _U L _N_B))
#define isgraph(c) ((__ctypet])[c]& P _U _L|_N)
#define iscntrl(c) ((__ctype+tl)[c]& O

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

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

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

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

The data definitions in ctype.h are moved to Level 2 as of January 1, 1993.
In order to correctly function in an internationalized environment, applica-
tions are encouraged to use the functions in libc instead.
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Figure 6-8: <dirent. h>

typedef struct {

i nt dd_f d;
i nt dd_l oc;
i nt dd_si ze;
char *dd_buf ;
} DR
struct dirent {
i no_t d_i no;
of f _t d off;
unsi gned short d_recl en;
char d_name[ 1] ;

Figure 6-9: <dl fcn. h>*

#def i ne RTLD_LAZY 1
#def i ne RTLD _NOW 2
#defi ne RTLD_Q.CBAL 4
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Figure 6-10: <elf.h>* Part 1 of 6
#defi ne ELF32_FSZ ADDR 4
#defi ne ELF32_FSZ HALF 2
#defi ne ELF32_FSZ CFF 4
#define ELF32_FSZ SWRD 4
#defi ne ELF32_FSZ WIRD 4
#define El _N DENT 16
typedef struct {
unsi gned char e_i dent [ El _N DENT] ;
Bf32 Half e type;
B f32_Hal f e_nachi ne;
Bf32 Wrd e _version;
B f32_Addr e entry;
Bf32 Of e_phof f;
Bf32 Of e_shof f;
Bf32 Wrd e flags;
B f32_Hal f e_ehsi ze;
Bf32 Half e _phent si ze;
B f32_Hal f e_phnum
B f32_Hal f e_shent si ze;
B f32_Hal f e_shnum
B f32_Hal f e_shst rndx;
} Hf32_Ehdr;
#def i ne ELFMAQD Ox7f
#def i ne ELFVAGL =
#def i ne ELFVAR L
#def i ne ELFVMAG3 'F
#def i ne ELFMAG "\ 177ELF"
#def i ne SELFMAG 4
System Data Interfaces 6-9
DRAFT COPY

March 19, 1997
File: abi_386/chap6 (Delta 44.21)
386:adm.book:sum

Page: 100



Figure 6-11: <elf.h>* Part 2 of 6

#defi ne El _MAQD
#defi ne El _NMAGL
#defi ne El _NMAR
#define El _MAG
#define Bl _CLASS
#def i ne El _DATA
#define Bl _VERSI ON
#defi ne Bl _PAD

NOoO b~ wWNEO

#def i ne ELFCLASSNONE
#def i ne ELFOLASS32
#def i ne ELFOLASS64
#def i ne ELFCLASSNUM
#def i ne ELFDATANONE
#def i ne ELFDATA2LSB
#def i ne ELFDATA2NMBB
#def i ne ELFDATANUM

WNPFPOWNPEFO

#defi ne ET_NONE
#define ET_REL
#defi ne ET_EXEC
#defi ne ET_DYN
#defi ne ET_CCRE
#defi ne ET_NUM

#def i ne ET_LCPRCC 0oxf f 00
#def i ne ET_H PRCC Oxffff

#defi ne EM NONE
#def i ne EM MB2
#defi ne EM SPARC
#def i ne EM 386
#def i ne EM 68K
#def i ne EM 88K
#def i ne EM 486
#def i ne EM 860
#defi ne EM NUM

O~NO OIS WNEFEO
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Figure 6-12: <elf.h>* Part 3 of 6

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

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

#def i ne
#def i ne

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

#def i ne

EV_NONE 0
EV_CURRENT 1
EV_NUM 2

typedef struct {
B f32 Wrd _type;
Bf32 Of p_of fset;
B f32_Addr p_vaddr;
B f32_Addr p_paddr;
Bf32 Wrd p filesz;
Bf32 Wrd p_nensz;
Bf32 Wrd p_flags;
Bf32 VWrd p_align;

} Bf32 |

Phdr ;

PT_NULL
PT_LQAD
PT_DYNAM C
PT_| NTERP
PT_NOTE
PT_SH.IB
PT_PHDR
PT_NUM

~NOoO oA~ WNEO

PT_LCPROC  0x70000000
PT_HPROC Ox7fffffff

PF R Ox4
PE W 0x2
PF_X ox1
PF_MASKPROC 0xf 0000000
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Figure 6-13: <el f. h>*

Part 4 of 6

typedef struct {
Bf32_ Wrd sh_nare;
Hf32 Wrd sh_type;
Bf32 Wrd sh_flags;
B f32_Addr sh_addr;
Bf32 Of sh_of f set;
Bf32 Wrd sh_size;
Bf32 Wrd sh_link;
Bf32 Wrd sh_info;
Bf32 Wrd sh_addralign;
Bf32_ Wrd sh_entsize;
} Hf32_Shdr;
#defi ne SHT_NULL 0
#def i ne SHT_PROEBI TS 1
#def i ne SHT_SYMIAB 2
#def i ne SHT_STRTAB 3
#def i ne SHT_RELA 4
#def i ne SHT HASH 5
#def i ne SHT_DYNAM C 6
#def i ne SHT_NOTE 7
#defi ne SHT _NCBI TS 8
#defi ne SHT REL 9
#define SHT_SH.I B 10
#def i ne SHT_DYNSYM 11
#def i ne SHT_NUM 12
#def i ne SHT_LQUSER 0x80000000
#define SHT_H USER Oxffffffff
#defi ne SHT_LCPROC ~ 0x70000000
#defi ne SHT HPROC  Ox7fffffff
#def i ne SHF_MASKPROC Oxf 0000000
#defi ne SHF_WR TE 0x1
#define SHF_ALLCC 0x2
#defi ne SH-_EXEQ NSTR 0x4
6-12 LIBRARIES
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Figure 6-14: <el f.h>* Part 5 of 6
#defi ne SHN UNDEF 0
#def i ne SHN_LORESERVE oxf f 00
#defi ne SHN_ABS Oxfffl
#def i ne SHN_COMMON Oxfff2
#def i ne SHN_H RESERVE Oxffff
#defi ne SHN LOPROC oxf f 00
#define SHN H PROC Oxf f 1f
typedef struct {
E f32 Wrd st _nane;
E f32_Addr st _val ue;
E f32 Wrd st _si ze;
unsi gned char st _info;
unsi gned char st _ot her;
B f32_Hal f st _shndx;
} Bf32_Sym
#define STN UNDEF O
#defi ne ELF32_ST_BI ND(i nf 0) ((info) >> 4)
#def i ne ELF32_ST_TYPE(i nf 0) ((info) & Oxf)
#define ELF32_ST | NFQ(bi nd, type) (((bi nd)<<4)+((type)&0xf))
#define STB LOCAL O
#define STB ACBAL 1
#def i ne STB_WEAK 2
#def i ne STB_NUM 3
#define STB LOPROC 13
#define STB H PROC 15
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Figure 6-15: <el f.h>* Part 6 of 6

#define STT_NOTYPE O
#define STT_CBIJECT 1
#defi ne STT_FUNC 2
#define STT_SECTION3
#define STT_FILE 4
#define STT_NUM 5
#define STT_LCPROC 13
#define STT_H PROC 15

typedef struct {
B f 32_Addr r_offset;
Bf32_Wrd r_info;

} Bf32_Rel;

typedef struct {
B f 32_Addr r_offset;
Bf32_Wrd r_info;
B f32_Sword r_addend;
} Bf32_Rel g

#defi ne ELF32_R SYMi nfo) ((info)>>8)
#def i ne ELF32_R TYPE(i nfo) ((unsigned char) (i nfo))

#tdefi ne ELF32_ R INFQ'symtype) (((sym) <<8)+(unsi gned char) (type))

6-14
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Figure 6-16: <errno. h>, Part 1 of 3

#def i ne EPERM 1
#def i ne ENCENT 2
#def i ne ESRCH 3
#defi ne EI NTR 4
#define H O 5
#define ENXI O 6
#defi ne E2BI G 7
#def i ne ENCEXEC 8
#def i ne EBADF 9
#defi ne ECH LD 10
#defi ne EAGAIN 11
#def i ne ENQVEM 12
#def i ne EACCES 13
#defi ne BEFAULT 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 B SD R 21
#def i ne Bl NVAL 22
#defi ne ENFI LE 23
#def i ne BEMFI LE 24
#def i ne ENOITY 25
#def i ne ETXTBSY 26
#defi ne EFBI G 27
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Figure 6-17: <errno. h>, Part 2 of 3

#def i ne ENCSPC 28
#defi ne ESPI PE 29
#defi ne ERCFS 30
#defi ne EM.I NK 31
#defi ne EPI PE 32
#def i ne EDOM 33
#def i ne ERANCE 34
#def i ne ENOVBG 35
#defi ne E DRM 36
#defi ne ECHRNG 37
#defi ne EL2NSYNC 38
#define EL3H.T 39
#defi ne EL3RST 40
#defi ne ELNRNG 41
#def i ne EUNATCH 42
#def i ne ENCCSI 43
#define EL2H.T 44
#def i ne EDEADLK 45
#defi ne ENOLCK 46
#def i ne ENCSTR 60
#def i ne ENCDATA 61
#defi ne ETI ME 62
#defi ne ENCSR 63
#defi ne ENONET 64
#def i ne ENCPKG 65
#def i ne EREMOTE 66
#defi ne ENCLI NK 67
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Figure 6-18: <errno. h>, Part 3 of 3

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne

EADV

ESRWNT
ECOW
EPROTO
EMLLTI HOP
EBADVSG
ENAMETCCLONG
EOVERFLOW
ENOTUN Q
EBADFD
EREMCHG
ENCBYS

ELCCP
ERESTART
ESTRPI PE
ENOTEMPTY
EUSERS
ECONNABCRTED
CONNRESET
ECONNREFUSED
El NPROGRESS
ESTALE
ECANCELED

/* Non-reentrant */
extern int errno;

/* Reentrant */
#define errno

68
69
70
71
74
77
78
79
80
81
82
89
90
91
92
93
94
130
131

150
151
158

(*_thr_errno())

146
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Figure 6-19: <fcnt!l. h>, Part 1 of 2

#define O RDOLY 0
#defi ne O WRO\LY 1
#defi ne O RDAR 2
#defi ne O_NDELAY 0x04
#defi ne O APPEND 0x08
#define O SYNC 0x10
#defi ne O_NCNBLOCK 0x80
#defi ne O CREAT 0x100
#define O TRUNC 0x200
#define O EXCL 0x400
#defi ne O_NCCTTY 0x800
#defi ne F_DUPFD 0
#define F_CETFD 1
#defi ne F_SETFD 2
#define F_CGETFL 3
#define F_SETFL 4
#define F_CETLK 14
#define F_SETLK 6
#defi ne F_SETLKW 7
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Figure 6-20: <fcntl. h>, Part 2 of 2

short
short
of f t
of f t
| ong
pidt
| ong
} flock t;

typedef struct flock {

| _type;
| _whence;
| start;

| len;

| _sysid,;

| _pid;
pad[ 4] ;

#define F_ ROLCK 01
#define F_WRLCK 02
#define F_UNLCK 03

#defi ne O ACCMDE 3
#defi ne FD CLCEXEC 1
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Figure 6-21: <fl oat. h>, Single-Precision

#def i

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

extern i

ne

ne
ne
ne
ne
ne
ne
ne
ne
ne
ne

nt __flt_rounds;

FLT ROUNDS __flt_rounds
FLT_RADI X 2

FLT_MANT DI G 24

FLT EPSILON 1. 19209290E- O7F
FLT DG 6

FLT M N EXP (-125)

FLT_MN 1. 17549435E- 38F
FLT M N 10 EXP (-37)
FLT_MAX_EXP (+128)

FLT MAX 3. 40282347E+38F

FLT_MAX 10 EXP

(+38)

Figure 6-22: <fl oat. h>, Double-Precision

#defi ne DBL_MANT_DI G 53

#def i ne DBL_EPSI LON 2.2204460492503131E- 16

#define DBL_D G 15

#defi ne DBL_M N _EXP (-1021)

#define DBL_MN 2. 2250738585072014E- 308

#define DBL_M N_10_EXP (-307)

#def i ne DBL_MAX_EXP (+1024)

#def i ne DBL_MAX 1.7976931348623157E+308

#def i ne DBL_MAX 10_EXP (+308)
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Figure 6-23: <fl oat . h>, Extended-Precision
#define LDBL_NMANT DI G 64
#define LDBL_EPSI LON 1. 084202172485504434e- 19
#define LDBL_D G 18
#define LDBL_M N _EXP - 16381
#define LDBL_MN 3. 362103143112093506e- 4932
#define LDBL_ MN 10 EXP  -4931
#def i ne LDBL_MAX _EXP 16384
#defi ne LDBL_MAX 1. 189731495347231765e+4932
#define LDBL_NMAX 10 EXP 4932
Figure 6-24: <f ninsg. h>, Part 1 of 2
#define MM NULL oL
#defi ne MM HARD 0x00000001L
#defi ne MM SCFT 0x00000002L
#defi ne MM FI RM 0x00000004L
#defi ne MM RECOVER 0x00000100L
#defi ne MM NREQOV 0x00000200L
#defi ne MM APPL 0x00000008L
#define MM UTI L 0x00000010L
#defi ne MM CPSYS 0x00000020L
#defi ne MM PRI NT 0x00000040L
#defi ne MM CONSCLE 0x00000080L
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Figure 6-25: <fnt nsg. h>, Part 2 of 2

#defi ne MM NOBEV 0

#define MM HALT 1

#defi ne MM ERRCR 2

#defi ne MM WARNI NG 3

#defi ne MM I NFO 4

#defi ne MM NULLLBL ((char *) NULL)

#defi ne MM NULLSEV MV NCBEV

#defi ne MM NULLMC MV NULL

#defi ne MM NULLTXT ((char *) NULL)

#defi ne MM NULLACT ((char *) NULL)

#defi ne MM NULLTAG ((char *) NULL)

#defi ne MM NOTCK -1

#defi ne MM K 0x00

#defi ne MM NOVBG 0x01

#defi ne MM NOOON 0x04

Figure 6-26: <f nmat ch. h>*
#def i ne FNM_PATHNAME 0x001
#defi ne FNM PER CD 0x002
#def i ne FNM NCESCAPE 0x004
#def i ne FNM BADRANGE 0x008
#def i ne FNM EXTENDED 0x020
#def i ne FNM NOBYS (-1
#def i ne FNM NOQVATCH (-2)
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Figure 6-27: <ftw h>

#define FTWF 0
#defi ne FTWD 1
#def i ne FTWDNR 2
#def i ne FTWNS 3
#defi ne FTWSL 4
#def i ne FTWDP 6
#defi ne FTWSLN 7

#defi ne FTWPHYS 01
#defi ne FTW MOUNT 02
#define FIWCGHD R 04
#def i ne FTW DEPTH 010
struct FTW({

i nt qui t;

i nt base;

i nt | evel ;
h
#defi ne FTW SKD 1
#def i ne FTWFCLLON 2
#defi ne FTW PRUNE 4
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Figure 6-28: <gl ob. h>*

#defi ne GLCB_APPEND 0x0001
#def i ne A.CB_DOCFFS 0x0002
#define LB _ERR 0x0004
#define GLCB_MARK 0x0008
#def i ne A.CB_NOCHECK 0x0010
#def i ne LCB_NOSCRT 0x0020
#def i ne LCB_NCESCAPE 0x0040
#def i ne ALCB_CKAYDOT 0x0200

#def i ne LCB_BADRANCE 0x0400
#def i ne _.CB_EXTENDED 0x1000

#defi ne A.CB_NCOBYS (-1
#defi ne A.CB_ABCRTED (-2)
#def i ne ALCB_NOBPACE (-3)
#defi ne A.CB_NQVATCH (-4)
typedef struct
{
void *,
char **gl _pat hv;
size t gl _pat hc;
size t gl _offs;
} glob t;
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Figure 6-29: <grp. h>

struct group {
char  *gr_nane;
char *gr_passwd;
gid_t gr_gid;
char  **gr_mem

Figure 6-30: <i conv. h>*

typedef void *iconv_t;
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Figure 6-31: <sys/i pc. h>

struct ipc_perm {

ui d_t ui d;
gidt gid;

ui d_t cui d;
gidt cgi d;
node_t node;
ul ong seq;
key t key;

| ong pad[ 4] ;

}s

#define | PC_ CREAT 0001000
#define IPC EXCL 0002000
#define | PC_ NOMI T 0004000

#def i ne | PC_PR VATE (key t)0

#define | PCRMD 10
#define | PC SET 11
#defi ne | PC_STAT 12
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Figure 6-32: <l angi nfo. h>, Part 1 of 2

#defi ne DAY_1 1
#defi ne DAY_2 2
#defi ne DAY 3 3
#defi ne DAY 4 4
#defi ne DAY 5 5
#defi ne DAY 6 6
#defi ne DAY_7 7
#def i ne ABDAY_1 8
#def i ne ABDAY_2 9
#def i ne ABDAY_3 10
#defi ne ABDAY 4 11
#defi 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
#define MON 4 18
#define MON 5 19
#defi ne MON_6 20
#define MON_7 21
#define MON 8 22
#define MON 9 23
#defi ne MON 10 24
#define MON 11 25
#define MON 12 26
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Figure 6-33: <l angi nf 0. h>, Part 2 of 2

#defi ne ABMON 1 27
#def i ne ABMON 2 28
#def i ne ABMON_3 29
#def i ne ABMON 4 30
#defi ne ABMON 5 31
#defi ne ABMON 6 32
#def i ne ABMON 7 33
#defi ne ABMON 8 34
#def i ne ABMON 9 35
#def i ne ABMON 10 36
#def i ne ABMON 11 37
#def i ne ABMON 12 38
#def i ne RADI XCHAR 39
#def i ne THOUSEP 40
#def i ne YESSTR 41
#def i ne NOBTR 42
#def i ne CRNCYSTR 43
#define D T_FMI 44
#define D _FMI 45
#define T_FMI 46
#def i ne AM STR 47
#defi ne PM STR 48
#def i ne CCDESET 49
#define T_FMI_AVPM 50
#def i ne ERA 51
#define ERA D FMI 52
#define ERA D T_FMI 53
#define ERA T _FMI 54
#define ALT DA TS 55
#def i ne YESEXPR 56
#def i ne NCEXPR 57
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Figure 6-34: <limts. h> Part1of2

#def i
#def i
#def i
#def i
#def i

#def i
#def i

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

ne
ne
ne
ne
ne

ne
ne

ne
ne
ne
ne
ne
ne
ne
ne
ne

ne
ne
ne
ne
ne
ne
ne
ne
ne
ne

CHAR BI T
SCHAR M N
SCHAR_MAX
UCHAR MAX
MB_LEN MAX

CHAR M N
CHAR MAX

SHRT_ M N
SHRT_MAX
USHRT _MAX
INT_M N

| NT_MAX

U NT_MAX
LONG M N
LONG_MAX
ULONG_MAX

ARG MAX

LI NK_MAX
MAX_CANCN
MAX_| NPUT
NGROUPS_MAX
PATH_MAX

Pl PE_BUF
TMP_MVAX
PASS_MAX

CH LD MAX

8
(-128)
127
255

5

SOHAR M N
SCHAR MAX

(-32768)

32767

65535

(- 2147483647- 1)
2147483647
4294967295

(- 2147483647- 1)
2147483647
4294967295

* 0% ok X 3k X %k X X %

/* starred val ues vary and shoul d be
retrieved using sysconf() or pathconf() */
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Figure 6-35: <limts. h>, Part 2 of 2

#def i ne NL_ARGVAX 9

#def i ne NL_LANGVAX 14

#def i ne NL_MBAVAX 32767

#def i ne NL_NVAX 1

#def i ne NL_SETMVAX 255

#def i ne NL_TEXTNVAX 255

#def i ne NZERO 20

#define WORD BI T 32

#define LONGBI T 32

#define DBL_D G 15

#def i ne DBL_MAX 1. 7976931348623157E+308

#define DBL_M N 2.2250738585072014E- 308

#define FLT D G 6

#defi ne FLT_MAX 3. 40282347E+38F

#define FLT_M N 1. 17549435E- 38F

#def i ne FCHR_MAX 1048576
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Figure 6-36: <l ocal e. h>

struct |conv {

char  *deci nal _point;
char *thousands_sep;
char  *groupi ng;
char *int_curr_synbol;
char *currency_synbol ;
char  *non_deci nmal _poi nt;
char  *non_t housands_sep;
char  *mon_groupi ng;
char  *positive_sign;
char  *negative_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_sign_posn;
char  n_sign_posn;
H
#defi ne LC _CTYPE 0
#define LC NUMER C 1
#define LC TI ME 2
#def i ne LC_COLLATE 3
#defi ne LC MONETARY 4
#def i ne LC_MESSAGES 5
#define LC ALL 6
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Figure 6-37: <l wpsynch. h>*

typedef volatile struct {

char want ed;
_sinpl el ock_t | ock;
} Iwp_nutex t;
typedef volatile struct {
char want ed;
} Iwp_cond t;

Figure 6-38: <nachl ock. h>*

typedef vol atile unsigned char _sinplelock t;

Figure 6-39: <mat h. h>

extern const double _huge val;
#defi ne HUGE VAL __huge_val
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Figure 6-40: <sys/ mman. h>

#defi ne PROT_READ 0x1
#def i ne PROT_WR TE 0x2
#defi ne PROT_EXEC 0x4
#def i ne PROT_NONE 0x0
#defi ne MAP_SHARED 1
#defi ne MAP_PRI VATE 2
#def i ne MAP_FI XED 0x10
#def i ne M5_SYNC 0x0
#defi ne M5_ASYNC 0x1
#def i ne M5_| NVALI DATE 0x2
#define PROC TEXT (PROT_EXEC | PROT_READ)
#defi ne PROC_ DATA (PROT_READ | PROT_WR TE | PROT_EXEQ
#def i ne SHARED 0x10
#defi ne PR VATE 0x20
#defi ne MC_SYNC 1
#defi ne MC LOCK 2
#defi ne MC_UNLCCK 3
#defi ne MC_LOCKAS 5
#defi ne MC_ UNLOCKAS 6
#def i ne MOL_CURRENT  Ox1
#def i ne ML_FUTURE  Ox2
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Figure 6-41: <sys/ nmod. h>*

#define VA D voi d
#def i ne MAXPATHLEN 1024
#def i ne MCDVAXLI NKI NFCLEN 32

struct nodspecific_stat {
char  nss_|inki nf o[ MODVAXLI NKI NFCLEN ;
i nt nss_type;
i nt nss_p0[ 2] ;
i nt nss_pl[ 2] ;

H
#def i ne MODVAXLI NK 4
struct nodstatus {
i nt ns_id;
vab *ms_base;
unsi gned i nt ns_si ze;
i nt ns_rev;
char ns_pat h[ MAXPATHLEN ;
time t ns_unl oad_del ay;
i nt ns_refcnt;
i nt ns_depcnt ;
struct nodspeci fic_stat ns_nsi nf o MODVAXLI NK] ;
H
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Figure 6-42: <sys/ nount. h>

#define M5 RDONLY 0x01
#defi ne M5 FSS 0x02
#defi ne M5_DATA 0x04
#defi ne M5_HADBAD 0x08
#define M5_NCBU D 0x10
#def i ne M5_REMOUNT 0x20
#defi ne M5_NOTRUNC 0x40
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Figure 6-43: <sys/msg. h>

#def i ne M5G_NCERRCR 010000
struct nsqid ds {
struct ipc_perm nsg_perm
struct mseg *nsg_first;
struct msg *nsg_l ast;
ul ong nsg_chyt es;
ul ong nsg_gnum
ul ong nsg_gbyt es;
pid_t nsg_| spi d;
pi d_t nsg_| rpid;
time t nsg_stime;
| ong nsg_padl;
time t nsg rtime;
| ong nsg_pad2;
time t nsg_ctime;
| ong nsg_pad3;
| ong nsg_pad4 4] ;
h
struct nsg {
struct nsg  *nsg_next;
| ong nsg_type;
ushort nsg ts;
short nsg_spot ;
h
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Figure 6-44: <netconfi g. h>, Part 1 of 2

1

#def i ne

struct netconfig {

char
unsi gned | ong
unsi gned | ong
char
char
char
unsi gned | ong
char
unsi gned | ong

#define NC TPl _CQLTS
#defi ne NC TPl QOIS
NC TPl _QOrS CRD
#def i ne NC TPl _RAW

#defi ne NC NOFLAG

#define NC_ VM SI BLE

*nc_neti d;
nc_senantics;
nc_fl ag;
*nc_protofmy;
*nc_proto;
*nc_devi ce;
nc_nl ookups;
**nc_| ookups;
nc_unused| 8] ;

A WN PP
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Figure 6-45: <net confi g. h>, Part 2 of 2

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

#def i
#def i
#def i
#def i
#def i
#def i

ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne

ne
ne
ne
ne
ne
ne

NC_NCPROTGFMLY

NC_LOCPBACK
NC | NET
NC | MPLI NK
NC_PUP
NC_CHACS
NC NS
NC_NBS
NC_ECMVA

NC DATAKI T
NC O TT
NC_SNA
NC_DECNET
NC DLI

NC _LAT
NC_HYLI NK
NC_APPLETALK
NCNT

NC | EEE802
NC_CSl
NC_X25

NC_ 0S| NET
NC_G0Sl P
NC_NETWARE

NC_NOPROTO
NC_TCP
NC_UDP

NC | QWP
NC | PX
NC_SPX

"1 oopback"
"inet"

"i npl i nk"
" pup”
"chaos"
"ns"
"nbs"
"ecma"
"datakit"
"ceitt"
"sna"
"decnet"
“dhi"
"lat"
"hyl i nk"
"appl et al k"
"nit"

"i eee802"
"osi"
"x25"
"osi net"
"gosi p"
"net war e"

"tep"
" udp”
"i cnp”
"i px”
" spx”
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Figure 6-46: <netdir. h>, Part 1 of 2

struct nd_addrlist {
i nt n_cnt;
struct net buf *n_addrs;

b

struct nd_hostservlist {
i nt h_cnt;
struct nd_hostserv *h_hostservs;

struct nd_hostserv {
char *h_host ;
char *h_serv;

#defi ne ND HOSTSERV
#defi ne ND_HOSTSERWLI ST
#defi ne ND_ADDR
#define ND ADDRLI ST

WN PO

#def i ne ND_BADARG
#defi ne ND_NOMEM
#defi ne ND (K

#defi ne ND_NCHOST
#def i ne ND_NOBERV
#defi ne ND_NCBYM
#defi ne ND_CPEN
#defi ne ND_ACCESS
#defi ne ND_UKNWN
#defi ne ND_NOCTRL
#define ND FAI LCTRL
#defi ne ND_SYSTEM
#defi ne ND_NCERRVEM 10
#define ND_NCLI B 11
#defi ne ND_XTI ERRCR 12
#defi ne ND_BADSTATE 13

1
=N

©CoOoO~NOOOUOITA~,WNEFEO!
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Figure 6-47: <netdir.

h>,

Part 2 of 2

#def i
#def i
#def i
#def i
#def i
#def i
#def i

#def i
#def i
#def i

ne
ne
ne
ne
ne
ne
ne

ne
ne
ne

ND_SET_BROADCAST
ND_SET_RESERVEDPCRT
ND_CHECK_RESERVEDPCRT
ND_MERGEADDR

ND_CLEAR BROADCAST
ND_SET_REUSEADDR
ND_CLEAR REUSEADDR

HOST_SELF
HOST_ANY
HOST_BROADCAST

~NOoO b~ wWDNPRE

"W\ 1"
"\\ 2"
"\ 3"

Figure 6-48: <nl _types. h>

#define NL_SETD

typedef int nl_item
typedef void *nl_catd;
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Figure 6-49: <sys/ param h>

#defi ne CANBS| Z 256
#define HZ 100
#define TICK 10000000
#def i ne NGROUPS_UM N 0
#def i ne NBPSCTR 512
#def i ne MAXPATHLEN 1024
#def i ne MAXSYM.I NKS 20
#def i ne MAXNAMELEN 256
#def i ne NADDR 13
#defi ne Pl PE_MAX 5120
#def i ne NBBY 8
#def i ne MAXFRAG 8
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Figure 6-50: <pol | . h>

struct pollfd {

i nt fd;

short events;

short revents;
1
#defi ne PCLLIN 0x0001
#defi ne POLLPR 0x0002
#defi ne POLLQUT 0x0004
#def i ne POLLRDONCRM 0x0040
#def i ne POLLWRNCRM POLLOUT
#defi ne POLLRDBAND 0x0080
#defi ne POLLWRBAND 0x0100
#def i ne PCLLNCRM PCLLRDNCRM
#defi ne POLLERR 0x0008
#defi ne POLLHUP 0x0010
#defi ne POLLNVAL 0x0020
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Figure 6-51: <sys/priocntl.h>*

#define PC_GETA D 0

#defi ne PC GETCLI NFO 1
#defi ne PC_SETPARVS 2

#def i ne PC_GETPARVB 3

#def i ne PC_CLNULL -1

#define PC_ CLNVBZ 16
#define PC CLINFCsZ (32 / si zeof (I ong))
#defi ne PC CLPARVBZ (32 / si zeof (I ong))

typedef struct pcinfo {
idt pc_cid;
char pc_cl name[ PC_ALNVEZ] ;
long pc_clinfo[ PC QLI NFO&Z];
} pcinfo_t;

typedef struct pcparns {

idt pc_cid;

long pc_cl parns[ PC_ CLPARVEZ] ;
} pcparns_t;
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Figure 6-52: <sys/ procset. h>

=

#define P_INTPI D
#define P_INTUD
#define P_IN TP D

[oNe]

typedef enumi dtype {
P_PID
P_PPI D,
P_PA D,
P SID
P AD
P UD
P ADb
P ALL
} idtype t;

typedef enumi dop {
PCP_DI FF,
PCP_AND,
PCP_CR
PCP_XCOR

} 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;
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Figure 6-53: <pwd. h>

struct passwd {
char *pw_nane,
char *pw_passwd;
uid_t pw_ui d;
gidt pw_gi d;
char *pw_age;
char *pw_conmrent ;
char *pw_gecos;
char *pw dir;
char *pw_shel | ;

H
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Figure 6-54: <regex. h>* Part 1 of 2

#def i ne REG_NOTBCL 0x000001
#def i ne REG_NOTECL 0x000002
#defi ne REG_ NONEMPTY 0x000004
#def i ne REG CR 0x000001
#define REG PLUS 0x000002
#def i ne REG QUEST 0x000004
#defi ne REG BRACES 0x000008
#def i ne REG_PARENS 0x000010
#defi ne REG_ANCHORS 0x000020

#def i ne REG_NCBACKREF 0x000040
#defi ne REG NOAUTOQUOTE ~ 0x000080

#def i ne REG EXTENDED (REG R | REG PLUS |

REG NCBACKREF | REG NOAUTCQUOTE)

REG QUEST |
REG BRACES | REG PARENS | REG ANCHCRS |

#define REG | CASE 0x000100
#def i ne REG_NOSUB 0x000200
#defi ne REG NEWL.I NE 0x000400
#def i ne REG_ ONESUB 0x000800
#def i ne REG_BADRANCGE 0x004000
#def i ne REG_ ANGLES 0x040000
#def i ne REG_ ESO\L 0x080000
#defi ne REG CLDBRE (REG BADRANGE | REG ANGLES | REG ESO\L)
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Figure 6-55: <regex. h>*

Part 2 of 2

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

{

{

ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne

REG ENCBYS
REG NOVATCH
REG BADPAT

REG ECTYPE
REG EESCAPE
REG ESUBREG
REG EBRACK
REG NCPAT
REG EPAREN
REG EBRACE
REG BADBR
REG ERANGE
REG ESPACE
REG BADRPT

t ypedef struct

size t
unsi gned | ong
voi d

} regex_t;

t ypedef struct

regof f _t
regof f _t

} regnatch t;

(
1
2
REG ECOLLATE 3
4
;
8

re_nsub;
re flags;
“[4];

typedef ssize t regoff t;

rmso;
rmeo;

System Data Interfaces

DRAFT COPY

March

19, 1997

File: abi_386/chap6 (Delta 44.21)
386:adm.book:sum

Page: 138

6-47



Figure 6-56: <sys/resource. h>

#define RLIMT_CPU 0
#define RLIMT_FSI ZE 1
#defi ne RLIM T_DATA 2
#define RLIMT_STACK 3
#define RLIMT_CCRE 4
#define RLIM T_NCFI LE 5
#define RLIMT_VMEM 6
#define RLIMNLIM TS 7
#define RLIMT_AS RLIMT_WEM
#define RLIMINFINTY OX7fffffff
t ypedef unsi gned | ong rlimt;
struct rlint {
rlimt rlimcur;
rlimt rlimnax;
H
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Figure 6-57: <rpc. h>, Part 1 of 16

#def i ne bool t int

#def i ne enum t i nt

enum xdr _op {

XDR_ENCCDE=0,
XDR DEQCDE=1,
XDR FREE=2
h
typedef bool _t (*xdrproc_t)();

typedef struct {

enum xdr_op X_op;

struct xdr_ops {
bool t (*x_getlong)();
bool t (*x_putlong)();
bool t (*x_gethytes)();
bool t (*x_putbytes)();
uint (*x_getpostn)();
bool t (*x_setpostn)();
long * (*x_inline)();
void (*x_destroy)();

} *x_ops;
caddr _t X_publ i c;
caddr _t X_private;
caddr _t X_base;
i nt x_handy;
}XDR
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Figure 6-58: <rpc. h>, Part 2 of 16

#defi ne xdr_get pos(xdrs)
(*(xdrs)->x_ops->x_get postn) (xdrs)
#def i ne xdr_set pos(xdrs, pos)
(*(xdrs)->x_ops->x_setpostn)(xdrs, pos)
#define xdr_inline(xdrs, |en)
(*(xdrs)->x_ops->x_inline)(xdrs, |en)
#def i ne xdr_dest roy(xdrs)
(*(xdrs)->x_ops->x_destroy) (xdrs)

#define NULL_xdrproc_t ((xdrproc_t)0)
struct xdr_discrim{

i nt val ue;

xdrproc_t proc;

s
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Figure 6-59: <rpc. h>, Part 3 of 16

#def i ne MAX_AUTH BYTES 400
#def i ne MAXNETNAMELEN 255
#def i 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

h
typedef u_l ong u_int32
uni on des_bl ock {
struct {
u_int 32 hi gh;
u_int32 | ow,
} key;
char ¢[8];
h
typedef uni on des_bl ock des_bl ock;
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Figure 6-60: <rpc. h>, Part 4 of 16

struct opaque_auth {

enum t oa flavor;
caddr _t oa_base;
u_int oa_| engt h;

}

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)();
i nt (*ah_narshal ) ();
i nt (*ah_ validate)();
i nt (*ah_refresh)();
void (*ah_destroy)();

} *ah_ops;
caddr _t ah_private;
} AUTH
#defi ne aut h_destroy(auth) \
((*((aut h)->ah_ops->ah_destroy)) (auth))
#def i ne AUTH NONE 0
#def i ne AUTH _NULL 0
#def i ne AUTH SYS 1
#def i ne AUTH_UN X AUTH_SYS
#def i ne AUTH_SHORT 2
#defi ne AUTH DES 3
#def i ne AUTH ESV 200004

6-52

DRAFT COPY
March 19, 1997
File: abi_386/chap6 (Delta 44.21)
386:adm.book:sum

Page: 143

LIBRARIES



Figure 6-61: <rpc. h>, Part 5 of 16

s

enumclnt_stat {

RPC_SUCCESS=0,
RPC_CANTENCCDEARGS=1,
RPC_CANTDECCDERES=2,
RPC_CANTSEND=3,
RPC_CANTRECV=4,

RPC_TI MEDOUT=5,

RPC | NTR=18,
RPC_UDERROR=23,
RPC_VERSM SVATCHS,
RPC_AUTHERROR=7,
RPC_PROGUNAVAI L=8,
RPC_PROGVERSM SMATCHE9,
RPC_PROCUNAVA! L=10,
RPC_CANTDECCDEARGS=11,
RPC_SYSTEMERROR=12,
RPC_UNKNOWNHCST=13,
RPC_UNKNOWPROTO=17,
RPC_UNKNOWNADDR=19,
RPC_NCBROADCAST=21,
RPC_RPCBFAI LURE=14,
RPC_PROGNOTREG STERED=15,
RPC_N2AXLATEFAI LURE=22,
RPC_TLI ERRCR=20,

RPC FA LED=16

#defi ne RPC_PVAPFAI LURE  RPC_RPCBFAI LURE
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Figure 6-62: <rpc. h>, Part 6 of 16

struct rpc_err {

enumcl nt _stat re_status;
uni on {
struct {
i nt errno;
i nt t_errno;
} RE err;
enum aut h_st at RE why;
struct {
u_l ong | ow,
u_l ong hi gh;
} RE vers;
struct {
long s1,
long s2;
} RE | b;
}oruy;

h
typedef struct {
AUTH *cl _aut h;
struct clnt_ops {
enumcl nt_stat

(*cl _call)();

void (*cl _abort)();
void (*cl _geterr)();
bool _t (*cl _freeres)();
void (*cl _destroy)();
bool _t (*cl _control)();
} *cl _ops;
caddr _t cl _private;
char *cl _netid;
char *cl _tp;
} CLIENT;
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Figure 6-63: <rpc. h>, Part 7 of 16

#def i ne FEEDBACK REXM T1 1
#def i ne FEEDBACK (K 2

#define clnt_call(rh, proc, xargs, argsp, xres, resp, secs)\

((*(rh)->cl _ops->cl _call) \
(rh, proc, xargs, argsp, Xres, resp, secs))

#def i ne cl nt_abort (rh) \
((*(rh)->cl _ops->cl _abort)(rh))

#define clnt_geterr(rh, errp) \
((*(rh)->cl _ops->cl _geterr)(rh, errp))

#define clnt_freeres(rh, xres, resp) \
((*(rh)->cl _ops->cl _freeres)(rh, xres,resp))

#define clnt_control (cl, rqg, in) \
((*(cl)->cl _ops->cl _control)(cl, rqg, in))

#define clnt_destroy(rh) \
((*(rh)->cl _ops->cl _destroy)(rh))

#defi ne CLSET_TI MEQUT 1

#defi ne CLGET_TI MEQUT 2

#def i ne CLGET_SERVER ADDR 3

#defi ne CLGET_FD 6

#defi ne CLGET_SVC ADDR 7

#define CLSET_FD A.CSE 8

#def i ne CLSET_FD NCLCSE 9

#defi ne CLSET_RETRY_TI MEQUT 4

#def i ne CLGET_RETRY_TI MEQUT 5

System Data Interfaces 6-55
DRAFT COPY

March 19, 1997
File: abi_386/chap6 (Delta 44.21)
386:adm.book:sum

Page: 146



Figure 6-64: <rpc. h>, Part 8 of 16

typedef struct {
enum clnt_stat cf _stat;
struct rpc_err cf _error;
} rpc_createerr t;
extern rpc_createerr_t rpc_createerr;
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Figure 6-65: <rpc. h>, Part 9 of 16

enum nsg_type {
CALL=0,
REPLY=1
h

enumreply stat {
MBG ACCEPTED-0,
MBG DEN ED=1

h

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

h

enumreject _stat {
RPC_M SNATCH=O,
AUTH ERRCR=1

h
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Figure 6-66: <rpc. h>, Part 10 of 16

ar_verf;
ar_stat;

| ow,
hi gh;

wher €;
proc;

| ow,
hi gh;

RJ_why;

struct accepted_reply {
struct opaque_auth
enum accept _st at
uni on {
struct {
u_l ong
u_l ong
} AR versions;
struct {
caddr _t
xdr proc_t
} ARresults;
}ory;
h
struct rejected_reply {
enumrej ect _stat rj _stat;
uni on {
struct {
u_l ong
u_l ong
} RJ_versions;
enum aut h_st at
}ory;
h
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Figure 6-67: <rpc. h>, Part 11 of 16

struct reply_body {
enum repl y_st at rp_stat;
uni on {
struct accepted reply RP ar;
struct rejected reply RP dr;
}oru;
H
struct call _body {
u_l ong cb_rpcvers;
u_l ong cb_prog;
u_l ong cb_vers;
u_l ong cb_proc;
struct opaque_auth cb_cred;
struct opaque_auth cb verf;
H
struct rpc_nsg {
u_l ong rmxid;
enum nsg_type rmdirection;
uni on {
struct call _body RM cnb;
struct reply body RMrnb;
Pory
H
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Figure 6-68: <rpc. h>, Part 12 of 16

struct authsys parns {
u_long aup_ti rre;
char *aup_nachnane;
uidt aup_ui d;
gidt aup_gi d;
u_int aup_| en;
gidt *aup_gi ds;
b

Figure 6-69: <rpc. h>, Part 13 of 16

enum aut hdes_naneki nd {
ADN_FULLNAME,
ADN N CKNAMVE
H
struct authdes _full name {
char *narre;
des_bl ock key;
u_| ong wi ndow;
H
struct authdes_cred {
enum aut hdes_naneki nd adc_narreki nd;
struct authdes fullname  adc_full nane;
u_| ong adc_ni cknane;
H
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Figure 6-70: <rpc. h>, Part 14 of 16

enum xprt_stat {
XPRT_D ED,
XPRT_MORERECS,
XPRT_I DLE
H
typedef struct {
i nt xp_fd;
u_short Xp_port;
struct xp_ops {
bool _t (*xp_recv) ();
enum xprt _st at (*xp_stat) ();
bool _t (*xp_getargs)();
bool _t (*xp_reply)();
bool _t (*xp_freeargs)();
voi d (*xp_destroy)();
} *Xp_ops;
i nt Xp_addrl en;
char *Xp_tp;
char *Xp_neti d;
struct net buf xp_| taddr;
struct net buf Xp_rtaddr;
char Xp_raddr[ 16];
struct opaque auth xp_verf;
caddr _t Xp_p1;
caddr _t Xp_p2;
caddr _t Xp_p3;
i nt Xp_type;
} SVOXPRT,
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Figure 6-71: <rpc. h>, Part 15 of 16

#define svc_getrpccal l er(x) (& x)->xp_rtaddr)

#defi ne svc_getargs(xprt, xargs, argsp) \
(*(xprt)->xp_ops->xp_getargs) ((xprt), (xargs), (argsp))
#define svc_freeargs(xprt, xargs, argsp) \
(*(xprt)->xp_ops->xp_freeargs) ((xprt), (xargs), (argsp))
#defi ne svc_destroy(xprt) \

(*(xprt)->xp_ops->xp_destroy) (xprt)

struct svc_req {

u_l ong rqg_prog;
u_l ong rg_vers;
u_l ong rqg_proc;
struct opaque _auth rq_cred;
caddr _t rg_cl ntcred,;
SVCXPRT *ro_xprt;

b

#defi ne FD SETS| ZE 1024

#def i ne NBBY 8

typedef |ong fd_mask;
#defi ne NFDBI TS (si zeof (fd_nmask) * NBBY)

#define howmany(x, y)  (((x)+((y)-1))/(y))
typedef struct fd set {

fd _mask fds_bits[ howrany(FD SETSI ZE, NFDBITS)];
} fd_set;

extern fd_set svc_fdset;
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Figure 6-72: <rpc. h>, Part 16 of 16

struct

s

struct

s

rpcb {

u_l ong r_prog;
u_l ong r_vers,
char *r_netid;
char *r_addr;
char *r_owner;

typedef struct rpcb RPCB;

rpeblist {
RPCB rpcb_map;
struct rpcbli st *rpcb_next;

Figure 6-73: <rtpriocntl.h>*

typedef struct rtparns {
short rt_pri;
ulong rt_tqgsecs;
long rt_tqgnsecs;
} rtparns_t;

typedef struct rtinfo {
short rt_maxpri;
} rtinfo_t;

#def i ne RT_NOCHANCGE - 1
#define RT_TQ N- -2
#defi ne RT_TCQDEF -3
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Figure 6-74: <search. h>

enum { FIND, ENTER } ACTION
struct entry { char *key; void *data;, } ENTRY;

t ypedef
postorder, endorder, leaf } MSIT,

t ypedef
typedef enum{ preorder,
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Figure 6-75: <sys/sem h>

#def i ne SEM UNDO 010000

#def i ne GETNONT 3

#defi ne GETPI D 4

#defi ne GETVAL 5

#defi ne GETALL 6

#def i ne GETZCNT 7

#def i ne SETVAL 8

#defi ne SETALL 9

struct semd ds {
struct ipc_perm sem perm
struct sem *sem base;
ushort sem nsers;
time t semoti rre;
| ong sem padi;
time t semcti rre;
| ong sem pad2;
| ong sem pad3[ 4] ;

b

struct sem{
ushort senval ;
pidt senpi d;
ushort semcnt ;
ushort senkcnt;

b

struct senbuf {
ushort sem num
short sem op;
short semfl g;

b
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Figure 6-76: <setj np. h>

#define _SI GJBLEN
#define _JBLEN

typedef int
typedef int

128
10

j np_buf[ _JBLEN];
si gj mp_buf[_SI GIBLEN;

Figure 6-77: <sys/shm h>

#def i ne SHVMLBA ((1)<<12)
#def i ne SHV RDONLY 010000
#def i ne SHV R\D 020000
struct shmd ds {
struct ipc_perm shm perm
i nt shm segsz;
struct anon_nap *shm anp;
ushort shm | kent ;
pid_t shm | pi d;
pid_t shm cpi d;
ul ong shm nattch;
ul ong shmcnattch;
time t shmati ne;
| ong shm padi;
time t shmdti ne;
| ong shm pad2;
time t shmcti ne;
| ong shm pad3;
| ong shm pad4[ 4] ;
h
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Figure 6-78: <si gnal . h>, Part 1 of 3

#defi ne SI GHP 1
#define SIA NT 2
#define SIGQU T 3
#define SIALL 4
#defi ne Sl GTRAP 5
#define SIA Or 6
#defi ne Sl GABRT 6
#def i ne S| GEMI 7
#def i ne S| G-PE 8
#define SI Xl LL 9
#defi ne SI ABUS 10
#defi ne Sl GSEGV 11
#def i ne Sl GSYS 12
#define Sl GPl PE 13
#defi ne Sl GALRM 14
#def i ne Sl GTERM 15
#defi ne SI QUSRL 16
#defi ne Sl QUSR2 17
#defi ne SI GCLD 18
#define SI GCH.D 18
#defi ne SI GPWR 19
#defi ne SI GN NCH 20
#defi ne SI QARG 21
#define SI GPALL 22
#define SIA O 22
#defi ne Sl GSTCP 23
#defi ne Sl GISTP 24
#def i ne SI GOONT 25
#define SIGITIN 26
#define SI GITQU 27
#defi ne SI GVTALRV 28
#def i ne SI GPRCF 29
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Figure 6-79: <signal . h>, Part 2 of 3

#def i ne Sl GXCPU 30
#defi ne Sl GXFSZ 31
#define SI G DFL (void(*)())0
#define S G ERR (void(*)())-1
#define SIG I QGN (void(*)())1
#define SI G HOLD (void(*)())2
#define SI G BLOCK 1
#define SI G UNBLOCK 2
#defi ne Sl G_SETMASK 3
typedef struct {

unsi gned i nt sa sigbits[4];
} sigset t;
struct sigaction {

i nt sa fl ags;

voi d (*sa_handl er) ();

sigset t sa_nask;

i nt sa resv[2];
b
#def i ne SA NOCLDSTCP 0x00020000
#def i ne SA_ONSTACK 0x00000001
#def i ne SA RESETHAND 0x00000002
#def i ne SA RESTART 0x00000004
#define SA SI A NFO 0x00000008
#def i ne SA NODEFER 0x00000010
#define SA NOOLDMWI T 0x00010000
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Figure 6-80: <si gnal . h>, Part 3 of 3

char
i nt
i nt

s

#defi ne SS_ONSTACK
#define SS D SABLE

struct sigaltstack {

*sSs_sp;
ss_si ze;
ss_fl ags;

typedef struct sigaltstack

0x00000001
0x00000002

stack t;

Figure 6-81: <sys/ si gi nfo. h>, Part 1 of 5

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

ne
ne
ne
ne
ne
ne
ne
ne

ne
ne
ne
ne
ne
ne
ne
ne

ILL_I LLOPC
I LL_I LLCPN
I LL_I LLADR
I LL_I LLTRP
| LL_PRVCPC
| LL_PRVREG
| LL_COPROC
| LL_BADSTK

FPE_| NTDI V
FPE_| NTOVF
FPE_FLTDI V
FPE_FLTOWF
FPE_FLTUND
FPE_FLTRES
FPE_FLTI NV
FPE_FLTSUB

O~NO OIS WNPR

O~NO OIS WNPR
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Figure 6-82: <sys/si gi nfo. h>, Part 2 of 5

#def i ne SEGV_NMAPERR 1
#def i ne SEGV/_ACCERR 2
#def i ne BUS_ADRALN 1
#def i ne BUS_ADRERR 2
#defi ne BUS CBJERR 3
#def i ne TRAP_BRKPT 1
#defi ne TRAP_TRACE 2
#defi ne CLD_EXI TED 1
#defi ne CLD Kl LLED 2
#def i ne CLD_DUMPED 3
#def i ne CLD_TRAPPED 4
#defi ne LD STCPPED 5
#defi ne CLD_CONTI NUED 6
#define PCLL_I N 1
#def i ne PCLL_QUT 2
#defi ne PCLL_MSG 3
#defi ne POLL_ERR 4
#define PCLL_PR 5
#defi ne PCLL_HUP 6
#def i ne Sl _NMAXSZ 128
#define S _PAD ((SI_MAXsz | sizeof(int)) - 3)
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Figure 6-83: <sys/ si gi nfo. h>, Part 3 of 5

typedef struct siginfo {
i nt si _si gno;
i nt si _code;
i nt Si _errno;
uni on {
i nt _pad[ SI _PADQ;
struct {
pid_t _pid;
uni on {
struct {
uidt
} o kill;
struct {
cl ock_t _utine;
i nt _status;
cl ock_t _stine;
} _cld;
} _pdata;
} _proc;
struct {
caddr _t _addr;
} fault;
struct {
i nt _fd;
long _band;
} file;
} _data;
} siginfo_t;
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Figure 6-84: <sys/si gi nfo. h>, Part 4 of 5

#define si_pid _data. proc. pid

#define si_status _data. _proc. pdata. cld. status
#define si_stine _data. proc. pdata. cld. stine
#define si_utine _data. proc. pdata. cld. utine
#define si_uid _data. _proc. pdata. kill. uid
#define si_addr _data. fault. addr

#define si_fd _data. file._fd

#define si_band _data. file. band

Figure 6-85: <sys/siginfo.h>* Part 5 of 5

uni on sigval {
i nt sival _int;
void *sival _ptr;

h
uni on notifyinfo {
i nt ni si gno;
voi d (*ni func) (uni on sigval);
h
struct sigevent {
i nt sigev_notify;
uni on notifyinfo sigev_notifyinfo;
uni on si gval si gev_val ue;

s

#def i ne S| GEV_NONE 1
#defi ne Sl GEV_SI GNAL 2
#define SI GEV_CALLBACK 3
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Figure 6-86: <sys/stat. h>, Part 1 of 2

#defi ne _ST_FSTYPSZ 16
struct stat {
dev_t st _dev;
| ong st _padil] 3];
ino_t st _ino;
nmode_t st _node;
nlink_t st_nlink;
uidt st _uid;
gidt st _gid;
dev_t st _rdev;
| ong st _pad?[ 2] ;
of f_t st _si ze;
| ong st _pad3;

timestruc_t st_atim
timestruc_t st_ntim
timestruc_t st_ctim

| ong st _bl ksi ze;

| ong st _bl ocks;

char st _fstype[ ST FSTYPSZ];
| ong st _pad4[ 8] ;

}

#define st_atine
#define st_nmine
#define st_ctine

st_atimtv_sec
st mimtv_sec
st ctimtv_sec
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Figure 6-87: <sys/stat. h>, Part 2 of 2

#define S | FMI 0xF000

#define S IFIFO 0x1000

#define S | FOR 0x2000

#define S IFDR 0x4000

#define S | FBLK 0x6000

#define S | FREG 0x8000

#define S | FLNK 0xA000

#define S ISUD 0x800

#define S 1SAD 0x400

#define S | SVTX 0x200

#define S | RAXU 00700

#define S | RUSR 00400

#define S | WISR 00200

#define S | XUSR 00100

#define S | RAKG 00070

#define S | RGRP 00040

#define S | WRP 00020

#define S | XGRP 00010

#defi ne S_| RAXKO 00007

#define S | ROTH 00004

#define S_| WOTH 00002

#define S_| XOTH 00001

#define S | SFI FQ node) ((node&IxFO00) == 0x1000)
#defi ne S | SCHR node) ((node&IxFO00) == 0x2000)
#define S | SD R nmode) ((node&IxFO00) == 0x4000)
#defi ne S | SBLK( mode) ((node&IxFO00) == 0x6000)
#defi ne S | SREQ node) ((node&IxFO00) == 0x8000)

6-74 LIBRARIES

DRAFT COPY
March 19, 1997
File: abi_386/chap6 (Delta 44.21)
386:adm.book:sum

Page: 165



Figure 6-88: <sys/statvfs. h>

#def i ne FSTYPSZ 16

typedef struct statvfs {

u_l ong f_bsi ze;

u_l ong f_frsize;

u_l ong f bl ocks;

u_l ong f_bfree;

u_l ong f _bavail;

u_l ong f_files;

u_l ong f_ffree;

u_l ong f favail;

u_l ong f_fsid;

char f _baset ype[ FSTYPZ] ;
u_l ong f_flag;

u_l ong f _namenax;
char f_fstr[32];
u_l ong f_filler[16];

} statvfs t;

#define ST RDONLY 0x01
#define ST NOBU D 0x02
#def i ne ST_NOTRUNC 0x04
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Figure 6-89: <stdarg. h>

t ypedef void *va_list; G
extern void va_end(va_list); G
#define va_start(list, nane) (void) (list = (void *)((char *)&..)) G
#define va_arg(list, node) ((node *)(list = (char *)list +\ G
si zeof (node) ) ) [-1] G
#define va_end(list) (voi d)0 G
The construction &... is a syntactic extension to ANSI C and may not be sup- G
NoTE | ported by all C compilers. The intended semantics are to set list to the G

address on the stack of the first incoming argument in the variable part of the
‘ argument list. See "Function Calling Sequence" in Chapter 3.

Figure 6-90: <st ddef . h>

typedef int ptrdiff _t;
t ypedef unsigned int size t;
#define NULL 0

typedef |ong wchar t;

#define offsetof (s, n (size t)(&((s *)0)->m)
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Figure 6-91: <stdi o. h>, Part 1 of 2

typedef unsigned int size t;

typedef |ong fpos_ t;

#defi ne NULL 0

#defi ne BUFSI Z 1024

#define _| CFBF 0000

#define _| OLBF 0100

#define _| ONBF 0004

#define _| CECF 0020

#define _| CERR 0040

#def i ne ECF (-1)

#def i ne FCPEN_NAX 60

#defi ne FI LENAME MAX 1024

#define L cternid 9

#define L cuserid 9

#define P_tnpdir “/var/tnp/"

#defi ne L_t npnam 25

#define stdin (& _iob[0])

#defi ne st dout (& _iob[1])

#define stderr (& _iob[2])
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Figure 6-92: <stdi o. h>, Part 2 of 2

typedef struct {

int _cnt;
unsi gned char * ptr;
unsi gned char * _base;
unsi gned char _flag;
unsi gned char _file; Tt
} FILE
extern Fl LE __iob[];

#tdefine clearerr(p) ((void)((p)->flag & "(_ICERR| _ICECF))) T
#defi ne feof (p) ((p)->flag & | CECF)

#define ferror(p) ((p)->flag & |ICERR
#tdefine fileno(p) (p)->file f*

/* Non reentrant */

#defi ne getc_unl ocked(p) (--(p)->cnt <0 ? _ filbuf(p)
(int)*(p)->_ptr++)

#define putc_unlocked(x, p) (--(p)->cnt <0 ? _ flsbuf(x, p)
(int) (*(p)->_ptr++ = (x)))

#defi ne get char_unl ocked() get c_unl ocked( st di n)

#defi ne putchar_unl ocked(x) putc_unl ocked((x), stdout)

#def i ne getc(p) (--(p)->_cnt <0 ? _ _filbuf(p)
(int)*(p)->_ptr++)

#tdefine putc(x, p) (--(p)->cnt <0 ? _ flsbuf(x, p)
(int)(*(p)->_ptr++ = (x)))

#defi ne getchar() get c(stdin)

#define putchar(x) putc((x), stdout)

/* Reentrant versions avail able as functions only */

t These macro definitions are moved to Level 2 as of January 1, 1993.

tt The _fil e member of the FI LE struct is moved to Level 2 as of January 1, 1993.
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The macros cl earerr, and fi | eno will be removed as a source interface in a
NoTe | future release supporting multi-processing. Applications should transition to
the function equivalents of these macros in libc. Binary portability will be sup-
‘ ported for existing applications.

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 6-93: <stdlib. h>

typedef struct {
i nt quot ;
i nt rem
} div_t;

typedef struct {
long quot;
long rem
} Idiv_t;

t ypedef unsigned int size t;
#defi ne NULL 0
#define EXIT_FA LURE 1

#defi ne EXI T_SUCCESS 0

#def i ne RAND MAX 32767

ext ern unsi gned char __ctype[];
#define MB QR MAX (int)__ctype[ 520]
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Figure 6-94: <stropts. h>, Part 1 of 6

#def i ne SNDZERO 0x001
#def i ne SNDPI PE 0x002
#def i ne RNCRM 0x000
#def i ne RVB@D 0x001
#def i ne RVBGN 0x002
#def i ne RMCDENVASK 0x003
#def i ne RPROTDAT 0x004
#defi ne RPROID S 0x008
#def i ne RPROTNCRM 0x010
#def i ne FLUSHR 0x01
#def i ne FLUSHW 0x02
#def i ne FLUSHRW 0x03
#def i ne FLUSHBAND 0x04
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Figure 6-95: <stropts. h>, Part 2 of 6

#define S | NPUT 0x0001
#define S HPR 0x0002
#define S QUTPUT 0x0004
#define S MSG 0x0008
#define S ERRCR 0x0010
#define S_HANGUP 0x0020
#define S_RDNORM 0x0040
#define S WRNCORM S_QUTRUT
#define S_RDBAND 0x0080
#define S WRBAND 0x0100
#define S_BANDURG 0x0200
#define RS H PR 0x01
#define MSG H PR 0x01
#defi ne MSG_ANY 0x02
#defi ne MSG_BAND 0x04
#defi ne MORECTL 1
#def i ne MOREDATA 2
#define MUXID ALL (-1)
#defi ne ANYMARK 0x01
#defi ne LASTMARK 0x02
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Figure 6-96: <stropts. h>, Part 3 0f 6

#define STR (" S <<8)
#def i ne | _NREAD (STR 01)
#define | _PUSH (STR 02)
#define | _PCP (STR 03)
#define | _LOXK (STR 04)
#define | _FLUSH (STR 05)
#defi ne | _SRDOPT (STR 06)
#def i ne | _GRDCPT (STR 07)
#define | _STR (STR 010)
#define | _SETSI G (STR 011)
#define | _CETSI G (STR 012)
#define | _FIND (STR 013)
#define | _LINK (STR 014)
#define | _UNLI NK (STR 015)
#def i ne | _PEEK (STR 017)
#define | _FD NSERT (STR 020)
#def i ne | _SENDFD (STR 021)
#define | _RECVFD (STR 016)
#defi ne | _SWRCOPT (STR 023)
#def i ne | _GNRCPT (STR 024)
#define | _LIST (STR 025)
#define | _PLINK (STR 026)
#define | _PUNLI NK (STR 027)
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Figure 6-97: <stropts. h>, Part 4 of 6

#define | _FLUSHBAND (STR 034)
#define | _CKBAND (STR 035)
#define | _CETBAND (STR 036)
#defi ne | _ATVARK (STR 037)
#define | _SETCLTI ME (STR 040)
#define | _GETCLTI ME (STR 041)
#def i ne | _CANPUT (STR 042)
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Figure 6-98: <stropts. h>, Part 5 of 6

struct

struct

strioctl {

i nt ic_cnd;

i nt ic_tinmout;
int ic_|len;

char *ic_dp;

strbuf {

int max| en;
int | en;
char  *buf;

strpeek {
struct strbuf
struct strbuf
| ong

strfdinsert {
struct strbuf
struct strbuf
| ong

int

int

ctl buf;
dat abuf ;
flags;

ctl buf;
dat abuf ;
flags;
fildes;
of fset;
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Figure 6-99: <stropts. h>, Part 6 of 6

struct strrecvfd {

int fd;

uid t uid,
gidt gid;
char fill[8];

}s
#define FWNAMESZ 8

struct str_niist {
char | _name[ FIMNAMESZ+]] ;
h

struct str_list {
i nt sl _nnods;
struct str_niist *s|l _modli st;

H
struct bandinfo {
unsi gned char bi _pri;
i nt bi _fl ag;
H
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Figure 6-100: <synch.h>* Part 1 of 3

#def i ne USYNC THREAD 0
#defi ne USYNC PROCESS 1

typedef struct thrg elt thrg elt t;

struct thrg elt {
thrg elt t *thrqg_next;
thrg_elt_t *thrq_prev;

1

typedef volatile struct {
Iwp_mutex t mlmutex;
| ong m type;
Iwp_mutex t msync_| ock;
thrg elt t m sl eepq;
| ong filler;

} mutex t;

typedef volatile struct {
| wp_cond_t c_| cond;
| ong c_type;
thrg elt t *c_syncq;
Iwp_mutex t c_sync_| ock;
} cond t;
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Figure 6-101: <synch. h>* Part 2 of 3

char
char
short

b

typedef volatile struct {

nut ex_t s_mut ex;
cond_t s_cond;
short s_count;
short s_wakecnt;
i nt s_type;

} sena t;

typedef volatile struct rwev rwev_t;

struct rwev {
cond_t rwcv_cond,;
rwev_t *rwev_next;

rWev_rw,
rwev_wakeup;
rwev_r eader want ed;

typedef volatile struct rw ock rw ock t;

struct rw ock {
nut ex_t rw_nut ex;
I wp_cond_t rw_| wpcond;

i nt rw type;

short rw readers;

char rwwiter;

char rw_w wakeup;

short rw witerwanted;

short rw_r dwakecnt ;

rwev_t *rw _cvqghead;

rwev_t *rw cvqtail;

| ong pad[ 4] ;

.
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Figure 6-102: <synch. h>* Part 3 of 3

typedef volatile struct {

nut ex_t rm nut ex;
pi d_t rmpid;
thread t r m owner;
i nt rm dept h;
| ong filler;

} rmutex_t;

typedef volatile struct barrier barrier_t;

struct barrier {
mut ex_t b | ock;
i nt b_type;
unsigned int b_count;
unsigned int b_waiting;
unsigned int b_generation;
cond t b_cond;

Figure 6-103: <sys/ sysi 86. h>

#def i ne Sl 86FPHW 40

#defi ne FP_NO
#defi ne FP_SW
#defi ne FP_HW
#defi ne FP_287
#defi ne FP_387

WNNPFEO
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Figure 6-104: <ternios. h>, Part 1 of 10

#define _PCSI X VDISABLE O

#defi ne CTRL(c) ((c) &037)

#define | BSH FT 16

#defi ne NCC 8

#def i ne NCOCS 19

t ypedef unsi gned | ong tcflag t;

t ypedef unsi gned char cc_t;

t ypedef unsi gned | ong speed t;

struct termos {
tcflag t c_iflag;
tcflag t c_of | ag;
tcflag t c_cfl ag;
tcflag t c_ I flag;
cc_t c_cc[ NCCS]

H
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Figure 6-105: <term os. h>, Part 2 of 10

#defi ne VI NTR
#define VQU T
#defi ne VERASE
#define WKILL
#defi ne VECF
#defi ne VECL
#defi ne VEQL2
#define VM N
#defi ne VTI ME
#defi ne VSWICH
#defi ne VSTART
#defi ne VSTCP
#defi ne VSUSP 10
#def i ne VDSUSP 11
#defi ne VREPR NT 12
#defi ne VD SCARD 13
#def i ne WNERASE 14
#defi ne VLNEXT 15

oo~NOaOr~oOOA~,WNEO
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Figure 6-106: <ternios. h>, Part 3 of 10

#defi ne ONLL 0

#defi ne CDEL 0177

#defi ne CESC W\

#defi ne A NTR 0177

#idefine CQU T 034

#def i ne CERASE "H#

#define CKILL '@

#defi ne CEOT 04

#defi ne CECL 0

#defi ne CEQL2 0

#defi ne CECF 04

#defi ne CSTART 021

#defi ne CSTCP 023

#defi ne CSWICH 032

#def i ne ONSWICH 0

#def i ne CSUSP CTRL(’ z")

#def i ne CDSUSP CTRL('yY’)

#def i ne CRPRNT CTRL('r")

#defi ne CFLUSH CTRL(’ o)

#def i ne COWERASE CTRL(" W)

#def i ne CLNEXT CTRL(' V')
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Figure 6-107: <term os. h>, Part 4 of 10

#defi ne | G\NBRK 0000001
#def i ne BRKI NT 0000002
#defi ne | G\PAR 0000004
#defi ne PARVRK 0000010
#def i ne | NPCK 0000020
#define | STRP 0000040
#define | NLCR 0000100
#define | GNCR 0000200
#define | CR\L 0000400
#define | UCLC 0001000
#define | XON 0002000
#def i ne | XANY 0004000
#def i ne | XCFF 0010000
#def i ne | MAXBEL 0020000
#def i ne DOSMIDE 0100000
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Figure 6-108: <ternios. h>, Part 5 of 10

#defi ne QPCST 0000001
#defi ne ALAQUC 0000002
#defi ne ONLCR 0000004
#defi ne QCOR\L 0000010
#defi ne ONOCR 0000020
#defi ne ONLRET 0000040
#define CFILL 0000100
#def i ne CFDEL 0000200
#defi ne NLDLY 0000400
#defi ne NLO 0

#define NL1 0000400
#defi ne CROLY 0003000
#define CRO 0

#define CRL 0001000
#define CR2 0002000
#defi ne CR3 0003000
#defi ne TABDLY 0014000
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Figure 6-109: <term os. h>, Part 6 of 10

#def i ne TABO 0

#def i ne TABL 0004000
#def i ne TAB2 0010000
#def i ne TAB3 0014000
#def i ne XTABS 0014000
#def i ne BSDLY 0020000
#def i ne B0 0

#def i ne BS1 0020000
#def i ne VIDLY 0040000
#def i ne VTO 0

#defi ne VT1 0040000
#def i ne FFDLY 0100000
#def i ne FFO 0

#defi ne FF1 0100000
#def i ne PAGEQUT 0200000
#def i ne WRAP 0400000
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Figure 6-110: <ternios. h>, Part 7 of 10

#def i ne CBAUD 0000017
#def i ne CSI ZE 0000060
#def i ne CS5 0

#def i ne CS6 0000020
#def i ne CS7 0000040
#defi ne CS8 0000060
#def i ne CSTCPB 0000100
#def i ne CREAD 0000200
#def i ne PARENB 0000400
#def i ne PARCDD 0001000
#defi ne HUPCL 0002000
#def i ne CLQOCAL 0004000
#def i ne RCV1EN 0010000
#def i ne XMI'1LEN 0020000
#def i ne LOBLK 0040000
#def i ne XCLUDE 0100000
#defi ne A BAUD 03600000
#def i ne PAREXT 04000000
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Figure 6-111: <term os. h>, Part 8 of 10

#define 1SI G 0000001
#defi ne | CANON 0000002
#def i ne XCASE 0000004
#defi ne EGHO 0000010
#def i ne ECHCE 0000020
#def i ne ECHK 0000040
#def i ne ECHO\L 0000100
#defi ne NOFLSH 0000200
#def i ne TOSTCP 0000400
#def i ne ECHOCTL 0001000
#def i ne ECHOPRT 0002000
#def i ne ECHCKE 0004000
#def i ne DEFECHO 0010000
#defi ne FLUSHO 0020000
#defi ne PEND N 0040000
#defi ne | EXTEN 0100000
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Figure 6-112: <ternios. h>, Part 9 of 10

#define TICC (' T <<8)
#def i ne TOGETA (MAag 1)
#def i ne TCSETA (TMAg 2)
#def i ne TCSETAW (TMAg 3)
#def i ne TCSETAF (TIAd 4)
#def i ne TCSBRK (TITg 5)
#def i ne TCXONC (T g 6)
#defi ne TCFLSH (TTag 7)
#def i ne TI QOGN NSZ (T g 104)
#def i ne TI QCSW NSZ (T g 103)
#def i ne TOCGETS (g 13)
#defi ne TCSETS (TIag 14)
#def i ne TCSANOW ((’ T <<8)| 14)
#def i ne TCSETSW (T g 15)
#defi ne TCSADRAI N ((’ T <<8)]| 15)
#def i ne TCSETSF (T g 16)
#def i ne TCSAFLUSH ((’ T <<8)]| 16)
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Figure 6-113: <term os. h>, Part 10 of 10

#defi ne TA FLUSH 0

#defi ne TOCOFLUSH 1

#defi ne TA GFLUSH 2

#defi ne TOOOFF 0

#defi ne TOOON 1

#defi ne TA GFF 2

#define TA ON 3

#define BO 0

#defi ne B50 1

#defi ne B75 2

#defi ne B110 3

#def i ne B134 4

#def i ne B150 5

#def i ne B200 6

#defi ne B300 7

#defi ne B600 8

#defi ne B1200 9

#defi ne B1800 10

#def i ne B2400 11

#defi ne B4800 12

#defi ne B9600 13

#def i ne B19200 14

#defi ne B38400 15

struct winsize {
unsi gned short Ws_T ow,
unsi gned short ws_col ;
unsi gned short ws_xpi xel ;
unsi gned short ws_ypi xel ;

b
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Figure 6-114: <thread. h>* Part 1 of 2

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

t ypedef

#def i ne

THR_SUSPENDED 0Ox1

THR_BOUND 0x2
THR | NCR_CONC 0x4
THR DETACHED 0x8
THR DAEMON  0x10
SOHED TS 1
SOHED OTHER 1
SOHED FIFO 2
SCHED RR 3

idt threadt;

PCLI CY_PARAM SZ

PC_CLPARMVEZ
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Figure 6-115: <thread. h>* Part 2 of 2

typedef struct {

idt policy;

long policy parans[ PQLI CY_PARAM S7] ;
} sched paramt;

struct ts_param {
i nt prio;

s

struct fifo_param{
i nt prio;
h
struct rr_param {
i nt prio;

s

typedef unsigned int thread key t;

Figure 6-116: <sys/ticlts. h>

#def i ne TCL_BADADDR
#defi ne TCL_BADCPT
#defi ne TCOL_NCPEER
#def i ne TCOL_PEERBADSTATE 4
#def i ne TCL_DEFAULTADDRSZ 4

wWN B
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Figure 6-117: <sys/ticots. h>

#def i ne TOO NOPEER ECONNREFUSED
#def i ne TOO_PEERNCROOMINQ ECONNREFUSED
#def i ne TOO PEERBADSTATE ECONNREFUSED
#def i ne TCO PEER N Tl ATED ECONNRESET
#def i ne TOGO PROVI DER N Tl ATED ECONNABCRTED
#def i ne TOO DEFAULTADDRSZ 4

Figure 6-118: <sys/ti cotsord. h>

#def i ne TOGOO NCPEER

#def i ne TOOO_PEERNCROOMINQ
#def i ne TOOO PEERBADSTATE
#def i ne TOOO PEER N Tl ATED
#def i ne TOOO_PROVI DER N TI ATED
#def i ne TOOO DEFAULTADDRSZ

A~ OWODNPR

The sys/tihdr.h and sys/timod.h headers previously included in this document
NOTE | Wwere unneccessary as they did not contain user level information and have
therefore been removed from this document.
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Figure 6-119: <ti ne. h>*

struct tinespec {
time t tv_sec;
| ong tv_nsec;
.
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Figure 6-120:

<sys/tine. h>

typedef long clock t;
typedef long tine t;
t ypedef unsigned int size t;

typedef struct timespec {
time t tv_sec;
| ong tv_nsec;

} tinestruc_t;

#defi ne QLOCKS PER SEC

struct tm{

I nt t m sec;
i nt tmmn;

i nt t m hour;
i nt t m nday;
i nt t m non;
i nt tmyear;
i nt t m wday;
i nt t m yday;
i

nt tmi sdst;

}

extern char *tznane[2];

#defi ne LK TCK _sysconf (3)

extern long timezone;
extern int daylight;

1000000
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Figure 6-121: <sys/ti mes. h>

struct tns {
cl ock t tms_utine;
cl ock _t tms_stine;
cl ock _t tms_cutie;
cl ock _t tms_cstine;
}
This edition introduces the xti.h header which contains the same information M
NOTE | as the current tiuser.h. The new xti.h header is a superset of the previous M
edition’s tiuser.h. M
tiuser.h has been moved to Level 2 and will be removed in future editions of
the ABI. In the future xti.h should be used as a replacement for tiuser.h.
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Figure 6-122: <tiuser. h>, Error Return Values

#def i ne TBADADDR 1
#def i ne TBADCPT 2
#def i ne TACCES 3
#def i ne TBADF 4
#def i ne TNOQADDR 5
#def i ne TQUTSTATE 6
#def i ne TBADSEQ 7
#def i ne TSYSERR 8
#def i ne TLOXK 9
#def i ne TBADDATA 10
#def i ne TBUFOVFLW 11
#defi ne TFLONV 12
#def i ne TNCDATA 13
#define TNCDI S 14
#def i ne TNOUDERR 15
#def i ne TBADFLAG 16
#defi ne TNOREL 17
#def i ne TNOTSUPPCRT 18
#def i ne TSTATECHNG 19
#def i ne TNOSTRUCTYPE 20
#def i ne TBADNAME 21
#def i ne TBADQLEN 22
#def i ne TADDRBUSY 23
#def i ne TI NDQUT 24
#def i ne TPROVM SVATCH 25
#def i ne TRESQLEN 26
#def i ne TRESADDR 27
#defi ne TQFULL 28
#def i ne TPROTO 29
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Figure 6-123: <ti user. h>, Event Bitmasks

#define T_LI STEN 0x0001
#def i ne T_CONNECT 0x0002
#def i ne T_DATA 0x0004
#def i ne T_EXDATA 0x0008
#def i ne T_DI SOCONNECT 0x0010
#define T_ERRCR 0x0020
#def i ne T_UDERR 0x0040
#define T_CRDREL 0x0080
#def i ne T_GCDATA 0x0100
#def i ne T_GCEXDATA 0x0200
#def i ne T_BEVENTS 0x03f f

Figure 6-124: <ti user. h>, Flags

#define T_MORE 0x001
#def i ne T_EXPED TED 0x002
#def i ne T_NEQOTI ATE 0x004
#define T_CGHEXK 0x008
#defi ne T_DEFAULT 0x010
#def i ne T_SUCCESS 0x020
#define T_FA LURE 0x040
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Figure 6-125: <tiuser. h>, Service Types

#define T_COTS 01
#define T_COTS CRD 02
#define T_CLTS 03

Figure 6-126: <ti user. h>, Values for flags field in t_info structure

#def i ne T_SENDZERO 0x0000001
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Figure 6-127: <ti user. h>, Transport Interface Data Structures, 1 of 2

| ong
| ong
| ong
| ong
| ong
| ong
| ong
| ong

char

| ong

struct t_info {

addr;

opt i ons;
t sdu;

et sdu;
connect ;
di scon;
ser vt ype;
flags;

struct netbuf {
unsi gned i nt naxl| en;
unsi gned i nt | en;

*puf ;

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

struct t_optmgm {
struct net buf opt;

flags;

Applications invoking TLI binary interfaces to t_open or t_getinfo will see the M

NoTE | t_info structure without the flags member. Those applications invoking the XTI M

member.
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Figure 6-128: <tiuser. h>, Transport Interface Data Structures, 2 of 2

struct t_discon {

struct net buf udat a;
i nt reason;
i nt sequence;
H
struct t_call {
struct net buf addr;
struct net buf opt ;
struct net buf udat a;
i nt sequence;
H
struct t_unitdata {
struct net buf addr;
struct net buf opt ;
struct net buf udat a;
H
struct t_uderr {
struct net buf addr;
struct net buf opt ;
| ong error;
H
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Figure 6-129: <ti user. h>, Structure Types

#define T_BIND
#define T_CPTMAVID
#define T_CALL
#define T D' S
#defi ne T_UN TDATA
#define T_UDERRCR
#define T_I NFO

No b~ wWNPRE

Figure 6-130: <ti user. h>, Fields of Structures

#defi ne T_ADDR 0x01
#define T_CPT 0x02
#defi ne T_UDATA 0x04
#define T _ALL Oxffff

Differences between XTI and TLI have forced the value of T_ALL to change. M

NOTE | The previous edition’s T_ALL value will not produce the same results as the

new T_ALL.
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Figure 6-131: <tiuser. h>, Transport Interface States

#define TUNNT
#defi ne T_UNBND
#define T_IDLE
#define T_CQUTQON
#define T_| NOON
#def i ne T_DATAXFER
#define T _CQUTREL
#define T I NREL
#defi ne T_FAKE
#defi ne T_NOSTATES

©CooOo~NOOUPM~WNEO
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Figure 6-132: <ti user. h>, User-level Events

#define T_CPEN 0
#define T_BIND 1
#def i ne T_CPTMAMVI 2
#define T_UNBIND 3
#define T _CQLCSE 4
#def i ne T_SNDUDATA 5
#def i ne T_RCVUDATA 6
#def i ne T_RCVUDERR 7
#def i ne T_CONNECT1 8
#def i ne T_CONNECT2 9
#def i ne T_RCVOONNECT 10
#define T_LI STN 11
#defi ne T_ACCEPT1 12
#def i ne T_ACCEPT2 13
#def i ne T_ACCEPT3 14
#define T_SND 15
#define T_RCV 16
#define T_SNDDI S1 17
#define T_SNDDI S2 18
#define T_RCVD S1 19
#define T_RCVDI S2 20
#define T_RCVDI S3 21
#defi ne T_SNDREL 22
#define T_RCVREL 23
#def i ne T_PASSCCON 24
#defi ne T_NCEVENTS 25
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Figure 6-133: <tspriocntl.h>*

typedef struct tsparns {
short ts_uprilim
short ts_ upri;

} tsparns_t;

typedef struct tsinfo {
short ts_maxupri;
} tsinfo t;

#def i ne TS _NOCHANGE - 32768
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Figure 6-134: <sys/types. h>
t ypedef unsi gned char uchar t;
t ypedef unsi gned short ushort t;
t ypedef unsigned int uint_t;
t ypedef unsigned | ong ul ong_t;
typedef char * caddr t;
typedef |ong daddr t;
typedef |ong off t;
typedef |ong idt;
typedef int key t;
typedef ul ong t node_t;
typedef |ong uid t;
typedef uid_t gidt;
typedef ul ong t nlink t;
typedef ul ong t dev _t;
typedef ul ong t ino_t;
typedef |ong pidt;
typedef uint _t size t;
typedef |ong time t;
typedef |ong clock t;
t ypedef unsi gned short ushort;
t ypedef unsi gned | ong ul ong;
t ypedef unsi gned char u_char;
t ypedef unsi gned short u_short;
t ypedef unsigned int u_int;
t ypedef unsigned | ong u_l ong;
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Figure 6-135: <ucont ext. h>, Part 1 of 2

typedef int greg t;
#defi ne NGREG 19
typedef greg_ t gregset t[NGREG ;
#define SS 18
#defi ne UESP 17
#defi ne EFL 16
#define CS 15
#define B P 14
#defi ne ERR 13
#def i ne TRAPNO 12
#defi ne EAX 11
#defi ne ECX 10
#defi ne EDX 9

#defi ne EBX 8

#defi ne ESP 7

#defi ne EBP 6

#defi ne ES 5

#defi ne EDI 4
#define DS 3

#defi ne ES 2
#define FS 1
#define GS 0
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Figure 6-136: <ucont ext. h>, Part 2 of 2

typedef struct fpregset {
uni on {
struct fpchip state {
i nt state[ 27];
i nt st at us;
} fpchip_state;
struct fp_enul space {
char  fp_enul [ 246];
char fp_epad?2];
} fp_enul space;
i nt f_fpregs[62];
} fp_reg_set;
long f_wegs[33];
} fpregset t;

typedef struct {
gregset _t ar egs;
f pregset t f pregs;
} nctontext t;

typedef struct ucontext {

u_l ong uc_fl ags;

struct ucont ext *uc_l i nk;
si gset t uc_si gmask;
stack t uc_st ack;

ncont ext _t uc_ntont ext ;

| ong uc_filler[5];

} ucontext t;
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Figure 6-137: <sys/ ui 0. h>

typedef struct iovec {
caddr _t i ov_base;
i nt iov_|en;
} iovec t;

Figure 6-138: <ulinmt. h>

#defi ne UL_CETFS| ZE 1
#defi ne UL_SETFS| ZE 2

Figure 6-139: <uni std. h>, Part 1 of 2

#define R (K
#defi ne WK

#defi ne X (K
#define F (K

#defi ne F_ULOXK
#defi ne F_ LOXK
#define F_TLOXK
#define F_TEST

#defi ne SEEK SET
#defi ne SEEK QR
#def i ne SEEK END

#defi ne _SC ARG NAX
#define _SC CH LD NAX
#define _SC ALK TCK
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Figure 6-139: <uni std. h>, Part 1 of 2 (continued)

#def i

ne

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

ne
ne
ne
ne
ne
ne
ne
ne

ne
ne
ne
ne
ne
ne
ne
ne
ne
ne

_SC NGROLPS _MAX
_SC CPEN MAX
SC JOB_OONTROL
_SC SAVED | DS
_SC VERS ON

_SC PASS MAX

_SC LOGNAME_MAX
_SC PAGESI ZE

_SC XCPEN VERS| ON

_CS_PATH
_CS_HOBTNAME
_CS_RELEASE
_CS_VERS ON
_CS_MACH NE
_CS_ARCH TECTURE
_CS_HWSER AL
_CS_HW PROVI DER
_CS_SRPC DOMVAI N
_CS_SYSNAME

P OO ~NOOLS,WNE
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Figure 6-140: <uni std. h>, Part 2 of 2

#define _PC LI NK_MAX 1
#defi ne _PC MAX CANCN 2
#define _PC MAX | NPUT 3
#defi ne _PC NAME MAX 4
#def i ne _PC_PATH MAX 5
#define _PC Pl PE BUF 6
#define _PC NO TRUNC 7
#defi ne _PC VD SABLE 8
#defi ne _PC CHOM RESTR CTED 9
#define PGBl X JOB CONTRCL 1
#defi ne _PC8l X_SAVED | DS 1
#defi ne _PC8l X VD SABLE 0
#def i ne _PCOSI X VERS| ON *
#def i ne _XCPEN_VERS| ON *
/* starred val ues vary and shoul d be
retrieved using sysconf() or pathconf() */
#defi ne STD N _FI LENO 0
#def i ne STDOUT_FI LENO 1
#defi ne STDERR FI LENO 2
Figure 6-141: <uti ne. h>
struct utinbuf {
time t acti ne;
time t nodt i ne;
h
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Figure 6-142: <sys/ ut sname. h>

char
char
char
char
char

#defi ne SYS_NWLN 257

struct utsnane {

sysnane[ SYS NWLN ;
nodename[ SYS NMLN ;
rel ease[ SYS NMLN ;
versi on[ SYS NMLN| ;
nachi ne[ SYS NMLN ;
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Figure 6-143: <wai t. h>

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

#def i ne
#defi ne

#defi ne

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

#def i ne
#defi ne
#defi ne

#defi ne

#def i ne
#defi ne

VEEXI TED

W RAPPED
WSTCPPED
WOONTI NUED
WNTRACED
VWAICHANG
VNOMAI T

WOONTFLG
WOCREFLG

WACRD( st at )

WETCPFLG
Wl GVASK

0001
0002
0004
0010
0004
0100
0200

0177777
0200

((int)((stat))&0177777)

0177
0177

W.CBYTE(stat) ((int)((stat)&377))
VWA BYTE(stat) ((int)(((stat)>>8)&0377))

W FEXI TED( st at)
W FSI GNALED( st at )
W FSTCOPPED( st at )

W FOONTI NUED st at

VEEXI TSTATUS( st at )
WERMSI (st at)

(W.CBYTE( st at ) ==0)
(W.OBYTE( st at ) >0&&\WH BYTE( st at ) ==0)
(WLCBYTE( st at ) ==WSTCPFLG&WH BYTE( st at ) ! =0)

) (WAORD( st at ) ==WOCONTFLQ)

WA BYTE( st at)
(WLOBYTE( st at ) &\l QVASK)

#def i ne WBTCPS| (st at) WA BYTE( st at)

#def i ne WOOREDUMP( st at ) ((stat) QNCREFLG
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Figure 6-144: <wchar. h>

typedef |ong wchar t;
t ypedef unsigned int size t;
typedef long wnt_t;

typedef struct

{
wchar _t ;
wchar _t ;
} nbstate t;

#define NULL O
#defi ne VECF (-1)

#define WOHAR MAX 2147483647
#define WOHAR MN (- 2147483647- 1)

#define nbrlien(x, n, p) nbrtowc((wchar _t *)0, X, n, p)
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Figure 6-145: <wctype. h>* Part 1 of 3

t ypedef |ong wnt_t;

t ypedef unsi gned | ong wctype t;

#define VECF (-1)

#defi ne Y 01

#def i ne L 02

#defi ne N 04

#defi ne _S 010

#defi ne P 020

#defi ne C 040

#defi ne B 0100

#defi ne X 0200

#defi ne = 0x00000100

#defi ne B2 0x00000200

#defi ne _E3 0x00000400

#defi ne _E4 0x00000800

#defi ne _B5 0x00001000

#defi ne _E6 0x00002000

#defi ne = 0x00004000

#defi ne _E8 0x00008000

#defi ne _BE9 0x00010000

#defi ne _E10  0x00020000

#defi ne _E11  0x00040000

#defi ne _E12  0x00080000

#defi ne _E13  0x00100000

#defi ne _E14  0x00200000

#defi ne _E15  0x00400000

#defi ne _E16  0x00800000

#defi ne _E17  0x01000000

#defi ne _E18  0x02000000

#defi ne _E19  0x04000000

#defi ne _E20  0x08000000

#defi ne _E21  0x10000000
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Figure 6-146: <wctype. h>* Part 2 of 3
#define _PD AANM (_U]| _L| _N
#define _PD ALPHA (_U| _L)
#define _PD BLANK (_B)
#define PD ONTRL (_O
#define PDDAT (_N
#define PDGRAPH ( P| U] L| N| _E1|
B2 | _B5| _Eb)
#define _PD LONER (_L)
#define PDPRNT ( P| U] L| _N| B
_El| B2 | _BE5| _EB)
#define _PD PUNCT (_P)
#define PD SPACE (.9
#define _PD UPPER (_U
#define PDXOQAT (_X
#def i ne i swal nun{c) __isw(c, _PDALNWN
#def i ne i swal pha(c) __isw(c, _PD ALPHA)
#define iswentrl (c) _iswc, _PDONTR)
#define iswdigit(c) _iswc, _PDDAT
#def i ne i swgraph(c) _iswc, _PD GRAPH)
#defi ne i sw ower (c) _iswc, _PDLONR
#define iswprint(c) __iswc, _PD PRI NI
#def i ne i swpunct (c) __isw(c, _PD PUNCT)
#def i ne i swspace(c) __isw(c, _PD SPACE)
#def i ne i swupper (c) __isw(c, _PD UPPER
#define iswxdigit(c) _iswc, _PDXOAT)
#defi ne t owl ower (c) __tow(c, PD UPPER
#def i ne t owupper (c) __tow(c, PDLONR
#def i ne i sphonogr an c) __isx(c, _E1)
#def i ne i si deogranc) __isx(c, _E2)
#define isenglish(c) __isx(c, _E3)
#def i ne i snunber (c) __isx(c, _E4)
#define isspecial (¢) __isx(c, _E5)
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Figure 6-147: <wctype. h>* Part 3 of 3

#defi ne i scodeset 0(c) (((c) & "(wchar_t)Ooxff) == 0)
#defi ne i scodeset 1(c) (((c) >> 28) == 0x3)

#defi ne i scodeset 2(c) (((c) >> 28) == 0x1)
#defi ne i scodeset 3(c) (((c) >> 28) == 0x2)

inline int _iswwnt_ t c, wtype t t){
if (c > 255)
return (__iswtype(c, t));
return (1 + ctype)[c] &t ;
}

inline int _isx(wint_t c, wetype t t){
return (c > 255 && iswctype(c, t));
}

infinewint t towwntt c, wtypet t){
if (c > 255)
return (__trwetype(c, t));
if ((1+ _ctype)[c] &t )
return (258 + _ctype)[c];
return (c);

The construction inline is a syntactic extension to ANSI C and may not be M
NoTE | supported by all C compilers. The intended semantics are to behave like reg- M
ular preprocessor function like macros except parameter names are local and

‘ expressions giving their initial values are evaluated exactly once.

System Data Interfaces 6-125

DRAFT COPY
March 19, 1997
File: abi_386/chap6 (Delta 44.21)
386:adm.book:sum

Page: 216



Figure 6-148: <wor dexp. h>*

#def i
#def i
#def i
#def i
#def i
#def i

#def i
#def i
#def i
#def i
#def i
#def i

{

ne
ne
ne
ne
ne
ne

ne
ne
ne
ne
ne
ne

t ypedef

WRDE._ APPEND
WRDE. DOCFFS
WRDE. NOOVD
WRDE._ REUSE
WRDE._ SHOAERR
WRDE._UNDEF

WRDE._NCBYS
WRDE_ BADCHAR
WRDE._ BADVAL
WRDE_ OMVDSUB
WRDE._ NCBPACE
WRDE._ SYNTAX

struct

size_t we_wordc;

char

size t we offs;

} wordexp_t;

**\we_ wor dv;

0001
0002
0004
0010
0020
0040

(-1
(-2)
(-3)
(-4)
(-5)
(-6)
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X Window Data Definitions

NOTE

This section is new to the Third Edition of this document, but will not be marked with
the "G" diff-mark.

This section contains standard data definitions that describe system data for the
optional X Window System libraries listed 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 Consortium documenta-
tion (see chapter 10 in the Generic ABI).
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Figure 6-149: <X11/ At om h>, Part 1 of 3

#defi ne XA PR NARY ((Atom 1)

#def i ne XA SECONDARY ((Atom 2)

#defi ne XA ARC ((Atom 3)

#defi ne XA ATOM ((Atom 4)

#defi ne XA Bl TMAP ((Atom 5)

#defi ne XA CARD NAL ((Atom 6)

#defi ne XA COLCRVAP ((Atom 7)

#defi ne XA CQURSCR ((Atom 8)

#defi ne XA QUT_BUFFERD ((Atom 9)

#defi ne XA QUT_BUFFERL ((Atom 10)
#defi ne XA QUT_BUFFER2 ((Atom 11)
#defi ne XA QUT_BUFFER3 ((Atom 12)
#defi ne XA QUT BUFFER4 ((Atom 13)
#defi ne XA QUT_BUFFERS ((Atom 14)
#defi ne XA QUT_BUFFERG ((Atom 15)
#defi ne XA QUT_BUFFER7 ((Atom) 16)
#defi ne XA DRAWABLE ((Atom 17)
#defi ne XA FONT ((Atom) 18)
#defi ne XA | NTEGER ((Atom 19)
#defi ne XA PI XVAP ((Atom) 20)
#def i ne XA PO NT ((Atom) 21)
#defi ne XA RECTANGLE ((Atom 22)
#def i ne XA RESOURCE MANAGER ((Atom 23)
#defi ne XA R@B COLCR VAP ((Atom 24)
#defi ne XA REB BEST NAP ((Atom) 25)
#defi ne XA R@B BLUE VAP ((Aton) 26)
#defi ne XA REB DEFAULT MAP ((Atom 27)
#defi ne XA REB GRAY_NAP ((Atonm) 28)
#defi ne XA REB GREEN VAP ((Atom 29)
#defi ne XA R@B RED VAP ((Atom) 30)
#defi ne XA STR NG ((Atom 31)
#define XA VI SUALI D ((Atom 32)
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Figure 6-150: <X11/ At om h>, Part 2 of 3

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne

XA W NDOW
XA W/ COMVAND

XA W/ H NTS
XA W CLI ENT_MACH NE
XA Wi | CON_NAVE

XA Wi | OON S| ZE

XA W/ NAMVE

XA W/ NCRVAL,_H NTS
XA WA S| ZE_H NTS

XA W/ ZOOM H NTS
XA M N_SPACE

XA NORM SPACE

XA MAX_SPACE

XA END_SPACE

XA SUPERSCR PT_X

XA SUPERSCR PT_Y

XA SUBSCR PT_X

XA SUBSCR PT_Y

XA UNDERLI NE_POSI TI ON
XA UNDERLI NE_TH CKNESS
XA STR KEQUT ASCENT
XA STR KEQUT DESCENT
XA | TALI C ANGLE

XA X_HEl GHT

XA QUAD W DTH

XA WE GHT

XA PQ NT_S| ZE

XA RESCLUTI ON

XA CCPYR GHT

XA NOTI CE

XA FONT_NAME

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
((Atom
((Atom
((Atom
((Atom
((Atom
((Atom
((Atom

33)
34)
35)
36)
37)
38)
39)
40)
41)
42)
43)
44)
45)
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Figure 6-151: <X11/ At om h>, Part 3 of 3

#defi ne XA FULL NAME ((Atom 65)
#defi ne XA CAP_HEI GHT ((Atom 66)
#defi ne XA W CLASS ((Atom) 67)
#def i ne XA WV TRANSI ENT_FCOR ((Atom 68)
#tdef i ne XA LAST PREDEFI NED ((Atom 68)
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Figure 6-152: <X11/ Conposi te. h>

extern Wdget d ass conposi t eWdget d ass;

Figure 6-153: <X11/ Constrai nt. h>

extern Wdget d ass constrai nt Wdget d ass;

Figure 6-154: <X11/ Cor e. h>

extern Wdget d ass coreWdget d ass;
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Figure 6-155: <X11/ cursorfont. h>, Part 1 of 3

#def i ne XC_num gl yphs 154
#defi ne XC X cursor 0
#defi ne XC arrow 2
#def i ne XC based_arrow down 4
#def i ne XC based_arrow up 6
#def i ne XC boat 8
#defi ne XC bogosity 10
#define XC bottomleft corner 12
#define XC bottomright corner 14
#def i ne XC bottom si de 16
#define XC bottomtee 18
#defi ne XC _box_spiral 20
#define XC center _ptr 22
#define XCcircle 24
#defi ne XC cl ock 26
#defi ne XC cof f ee_mug 28
#defi ne XC cross 30
#defi ne XC cross_reverse 32
#defi ne XC _crosshair 34
#def i ne XC di anond_cr oss 36
#def i ne XC dot 38
#def i ne XC dot box 40
#def i ne XC doubl e_arrow 42
#define XC draft _|arge 44
#define XC draft_snall 46
#def i ne XC draped_box 48
#def i ne XC_exchange 50
#define XC fleur 52
#def i ne XC gobbl er 54
#def i ne XC_gunby 56
#def i ne XC_handl 58
#def i ne XC_hand2 60
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Figure 6-156: <X11/ cursorfont. h>, Part 2 of 3
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XC leftbutton

XC 11 _angle
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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_arrow
XC sb_h_doubl e_arrow
XC sb left_arrow
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Figure 6-157: <X11/ cursorfont. h>, Part 3 of 3
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XC star
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XC tcross

XCtop_ left_arrow
XC top_left_corner
XC top_right_corner
XC top_side
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XC xterm
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Figure 6-158: <X11/Intrinsic. h>, Part 1 of 6

typedef char *String;

#def i ne Xt Nunber (arr)\

((Cardinal) (sizeof(arr) / sizeof(arr[0])))

t ypedef void
t ypedef W dget
t ypedef void
t ypedef void

*W dget ;

*W dget Li st ;

* Conposi t eWdget ;
*Wdget A ass;
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typedef Xt ActionsRec *Xt ActionLi st;

t ypedef void * Xt AppCont ext ;

t ypedef unsi gned | ong Xt Val ueMask;

t ypedef unsi gned | ong XtIntervalld;

t ypedef unsi gned | ong Xt I nput | d;

t ypedef unsi gned | ong Xt Wor kPr ocl d;

typedef unsigned int Xt Geonet r yMask;

t ypedef unsi gned | ong Xt GOvask;

t ypedef unsi gned | ong Pi xel ;

typedef int Xt CacheType;

#defi ne Xt CacheNone 0x001

#defi ne Xt CacheAl | 0x002

#defi ne Xt CacheByDi spl ay 0x003

#defi ne Xt CacheRef Count 0x100

t ypedef char Bool ean;

typedef |ong Xt Argval ;

t ypedef unsi gned char Xt Enum

typedef unsigned int Cardinal ;

t ypedef unsi gned short D nensi on;

typedef short Posi tion;

t ypedef void * Xt Poi nt er;
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Figure 6-159: <X11/Intrinsic. h>, Part 2 of 6

typedef void *Xt Transl ati ons;
typedef void *Xt Accel erat ors;
typedef unsigned int Modi fiers;

#defi ne Xt ONQuerynly (1 <<7)
#def i ne Xt SMbont Change 5

typedef void *Xt CacheRef;
typedef void *Xt Acti onHookl d;
typedef unsi gned | ong Event Mask;

typedef unsi gned | ong Xt | nput Mask;

typedef struct {
String string;
Xt Acti onProc proc;

} Xt ActionsRec;

typedef enum{
Xt Addr ess,
Xt BaseC(r f set,
Xt | medi at e,
Xt Resour ceString,
Xt Resour ceQuar k,
Xt Wdget Base(f f set ,
Xt Procedur eAr g
} Xt Addr essMode;

typedef struct {

Xt Addr essMode addr ess_node;
Xt Poi nt er address_i d;
Car di nal si ze;

} Xt Convert ArgRec, *Xt ConvertArglLi st;

typedef enum {XtListHead, XtListTail } XtListPosition;
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Figure 6-160: <X11/Intrinsic. h>, Part 3 of 6

#def i ne Xt | nput NoneMask oL

#def i ne Xt | nput Readivask (1L<<0)
#define Xt | nput WiteMask (1L<<1)
#def i ne Xt | nput Except Mask (1L<<2)

typedef struct {
Xt Georret r yMask request node;
Position X, Y,

Wdget sibling;
} Xt Wdget Geonet ry;

typedef struct {
String nane;
Xt Ar gVal val ue;
} Arg, *Arglist;

typedef XtPointer Xt VarArgsList;

typedef struct {
Xt Cal | backPr oc cal | back;
Xt Poi nt er cl osure;
} Xt Cal | backRec, *XtCall backLi st;

t ypedef enum {
Xt Cal | backNoLi st ,
Xt Cal | backHasNone,
Xt Cal | backHasSone
} Xt Cal | backSt at us;

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

D mensi on wi dth, height, border width;
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Figure 6-161: <X11/Intrinsic. h>, Part 4 of 6

t ypedef enum {
Xt Geonret ryYes,
Xt Georret r yNo,
Xt Geonet r yAl nost ,
Xt Georret r yDone
} Xt GeornetryResul t;

t ypedef enum {
Xt & abNone,
Xt @ abNonexcl usi ve,
Xt & abExcl usi ve

} Xt G abKi nd;

typedef struct {
String resour ce_nare;
String resour ce_cl ass;
String resour ce_t ype;
Car di nal resource_si ze;
Car di nal resource_of fset;
String defaul t _type;

Xt Poi nt er def aul t _addr;
} Xt Resource, *XtResourceli st;

typedef struct {

char mat ch;

String substitution;
} SubstitutionRec, *Substitution;

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

extern Xt Convert ArgRec const col or Convert Args[];
extern Xt Convert ArgRec const screenConvertArg[];
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Figure 6-162: <X11/Intrinsic. h>, Part 5 of 6

#define Xt Al Events ((Event Mask) -1L)

#defi ne Xt | MXEvent 1
#define Xt| M mer 2
#define Xt | MA ternatel nput 4

#define Xt IMAN I (Xt1MXEvent | XtIMimer | XtIMternatel nput)

#define Xtffset f (s_type,field) XtCfset(s_type*, field)

#define Xt New(type) ((type *) Xt Malloc((unsigned) sizeof(type)))
#def i ne XT_CONVERT_FAI L ( At om) 0x80000001

#define XtlsRect (hj (obj ect) \
(_Xt CheckSubcl assFl ag(obj ect, (Xt Enunm) 0x02) )
#define Xt1sWdget (object) \
(_Xt CheckSubcl assFl ag(obj ect, (Xt Enun) 0x04) )
#define Xt|sConposite(w dget) \
(_Xt CheckSubcl assFl ag(wi dget, (Xt Enunm) 0x08) )
#define Xt1sConstraint(w dget) \
(_Xt CheckSubcl assFl ag(wi dget, (Xt Enun) 0x10))
#define XtlsShel | (widget) \
(_Xt CheckSubcl assFl ag(wi dget, (Xt Enunj 0x20))
#define XtlsOverrideShel | (widget) \
(_Xt1sSubcl assCf (wi dget, (W dget A ass) overri deShel | Wdget d ass, \
(Wdget d ass) shel | Wdget d ass, (Xt Enum) 0x20))
#define Xt|sWshel | (wi dget) \
(_Xt CheckSubcl assFl ag(wi dget , ( Xt Enun) 0x40) )
#defi ne Xt |sVendor Shel | (wi dget) \
(_Xt1sSubcl assCO (wi dget , (W dget d ass) vendor Shel | Wdget d ass, \
(Wdget A ass) wrthel | Wdget A ass, ( Xt Enun) 0x40) )
#define Xt1sTransi ent Shel | (wi dget) \
(_Xt1sSubcl assCf (wi dget, (Wdget A ass) t ransi ent Shel | Wdget d ass, \
(Wdget A ass) wrthel | Wdget A ass, (Xt Enun) 0x40))
#define Xt|sTopLevel Shel | (wi dget)\
(_Xt CheckSubcl assFl ag(wi dget, (Xt Enum 0x80))
#define XtlsApplicationShel | (w dget)\
(_Xt1sSubcl assCr (wi dget, (W dget A ass) appl i cati onShel | Wdget d ass, \
(Wdget A ass) t opLevel Shel | Wdget d ass, (Xt Enun) 0x80))
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Figure 6-163: <X11/Intrinsic. h>, Part 6 of 6

#define Xt Set Arg(arg, n, d)\

((void)( (arg).nane = (n), (arg).value = (XtArgVal)(d) ))
#define Xt ffset (p_type, field)\

((Cardinal) (((char *) (& ((p_type)NLL)->field))) - ((char *) NUL)))

#defi ne Xt VaNest edLi st " Xt VaNest edLi st "
#defi ne Xt VaTypedArg "Xt VaTypedAr g"

#defi ne Xt Unspeci fiedPi xmap ((Pi xmap) 2)

#def i ne Xt Unspeci fi edShel | I nt (-1)

#defi ne Xt Unspeci fi edWndow ( (W ndow) 2)

#def i ne Xt Unspeci fi edW ndow@ oup ( (W ndow) 3)

#defi ne Xt Def aul t Foreground " Xt Def aul t For egr ound"”
#defi ne Xt Def aul t Background " Xt Def aul t Backgr ound"
#def i ne Xt Def aul t Font " Xt Def aul t Font "

#defi ne Xt Def aul t Font Set " Xt Def aul t Font Set "

Figure 6-164: <X11/ Qvj ect. h>

extern Wdget d ass obj ect d ass;

Figure 6-165: <X11/ Rect pj . h>

extern Wdget d ass rect (bj A ass;
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Figure 6-166: <X11/ ext ensi ons/ shape. h>*

#def i ne ShapeSet 0
#def i ne Shapelni on 1
#def i ne Shapel nt er sect 2
#def i ne ShapeSubt r act 3
#def i ne Shapel nvert 4
#def i ne ShapeBoundi ng 0
#define Shapedip 1
#def i ne ShapeNoti f yMask (1L << 0)
#defi ne ShapeNotify 0

Figure 6-167: <X11/ Shel | . h>

extern Wdget d ass shel | Wdget d ass;

extern Wdget d ass overri deShel | Wdget A ass;
extern Wdget d ass wrthel | Wdget A ass;

extern Wdget d ass transi ent Shel | Wdget A ass;
extern Wdget d ass topLevel Shel | Wdget A ass;
extern Wdget d ass appl i cati onShel | Wdget A ass;

Figure 6-168: <X11/ Vendor . h>

extern Wdget d ass vendor Shel | Wdget d ass;
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Figure 6-169: <X11/ X h>, Part 1 of 12

t ypedef unsigned | ong Xl D

typedef Xl D W ndow,

typedef Xl D Drawabl e;

typedef X D Font;

typedef X D Pi xmap;

typedef X D Qursor;

typedef X D Col or nmap;

typedef Xl D QContext;

typedef Xl D KeySym

t ypedef unsi gned | ong Atom

t ypedef unsigned | ong Visual | D

t ypedef unsi gned | ong Ti ne;

t ypedef unsi gned char KeyCode;

#define Al Tenporary oL

#def i ne AnyButton oL

#def i ne AnyKey oL

#define AnyPropertyType  OL

#def i ne CopyFr onPar ent oL

#define Qurrent Ti me oL

#def i ne | nput Focus 1L

#def i ne NoEvent Mask oL

#defi ne None oL

#defi ne NoSynbol oL

#define Parent Rel ati ve 1L

#def i ne Poi nt er Wndow oL

#def i ne Poi nt er Root 1L
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Figure 6-170: <X11/ X h>, Part 2 of 12

#defi ne KeyPressMask (1L<<0)
#defi ne KeyRel easeMask (1L<<1)
#defi ne Butt onPressMask (1L<<2)
#def i ne Butt onRel easeMask (1L<<3)
#def i ne Ent er Wndowvask (1L<<4)
#def i ne LeaveW ndowvask (1L<<5)
#def i ne Poi nt er Mot i onMask (1L<<6)
#def i ne Poi nt er Mot i onH nt Mask (1L<<7)
#def i ne ButtonlMt i onMask (1L<<8)
#def i ne Butt on2Mbt i onMask (1L<<9)
#def i ne Butt on3Mbt i onMask (1L<<10)
#def i ne Butt on4Mt i onMask (1L<<11)
#def i ne Butt on5Mbt i onMask (1L<<12)
#def i ne Buttonhoti onMask (1L<<13)
#defi ne Keynap$St at eMask (1L<<14)
#def i ne Exposur eMask (1L<<15)
#define VisibilityChangeMask (1L<<16)
#define StructureNotifyMask (1L<<17)
#def i ne Resi zeRedi r ect Mask (1L<<18)
#define SubstructureNotifyMask (1L<<19)
#def i ne Subst ruct ur eRedi rect Mask (1L<<20)
#def i ne FocusChangeMask (1L<<21)
#def i ne PropertyChangeMask (1L<<22)
#def i ne Col or napChangeMask (1L<<23)
#defi ne Oaner G abBut t onMask (1L<<24)
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Figure 6-171: <X11/ X h>, Part 3 of 12
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ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne

KeyPr ess 2

KeyRel ease 3

But t onPr ess 4

But t onRel ease 5

Mot i onNoti fy 6

EnterNotify 7

LeaveNoti fy 8

Focusl n 9

FocusQut 10
KeynapNoti fy 11
Expose 12
Q aphi csExpose 13
NoExpose 14
VisibilityNotify 15
QeateNotify 16
DestroyNotify 17
UnmapNot i fy 18
MapNot i fy 19
MapRequest 20
Reparent Not i fy 21
ConfigureNotify 22
Conf i gur eRequest 23
QavityNotify 24
Resi zeRequest 25
Grcul ateNotify 26
A rcul at eRequest 27
PropertyNotify 28
Sel ecti ond ear 29
Sel ecti onRequest 30
Sel ectionNoti fy 31
Col or mapNoti fy 32
di ent Message 33
Mappi ngNot i fy 34
LASTEvent 35

/* must be bigger than any event # */
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Figure 6-172: <X11/ X h>, Part 4 of 12

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

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

ne
ne
ne
ne
ne

ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
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Shi f t Mask (1<<0)
LockMask (1<<1)
Cont r ol Mask (1<<2)
Mod1Mask (1<<3)
Mbd2Mask (1<<4)
Mod3Mask (1<<5)
Mbd4Mask (1<<6)
Mod5Mask (1<<7)
But t on1Mask (1<<8)
But t on2Mask (1<<9)
But t on3Mask (1<<10)
But t on4Mask (1<<11)
But t on5Mask (1<<12)
AnyModi fi er (1<<15)
But t onl 1
But t on2 2
But t on3 3
But t on4 4
But t on5 5
Not i f yNor nal 0
NotifyQab 1
Not i f ylngr ab 2
Not i f yWi | eG abbed 3
Not i fyH nt 1
Not i f yAncest or 0
Noti fyVirtual 1
Noti fyl nferior 2
Not i f yNonl i near 3
Not i f yNonl i near Vi rt ual 4
Not i f yPoi nt er 5
Not i f yPoi nt er Root 6
Noti fyDet ai | None 7

System Data Interfaces

DRAFT COPY
March 19, 1997
File: abi_386/chap6 (Delta 44.21)
386:adm.book:sum

Page: 236

6-145



Figure 6-173: <X11/ X h>, Part 5 of 12
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Vi si bi lityUnobscured

VisibilityPartiall yQoscured 1

Vi sibilityFull yOoscured

A aceOnTop
Pl acenBot t om

Pr opert yNewval ue
PropertyDel ete

Col or mapUhi nst al | ed
Col ormapl nstal | ed

Q abMbdeSync
Q abMbdeAsync

& abSuccess

Al r eadyQ abbed
Q@ abl nval i dTi ne
G abNot Vi ewabl e
G abFrozen

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

Revert ToNone
Rever t ToPoi nt er Root
Revert ToPar ent

= O

A WNEFLO

No o~ WNEO

(int)None
(i nt) Poi nt er Root
2
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Figure 6-174: <X11/ X. h>, Part 6 of 12

#def i ne Success 0

#def i ne BadRequest 1

#def i ne BadVval ue 2

#def i ne BadW ndow 3

#def i ne BadPi xmap 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 BadDrawabl e 9

#def i ne BadAccess 10

#defi ne BadAl | oc 11

#def i ne BadCol or 12

#def i ne BadGC 13

#def i ne Badl DChoi ce 14

#def i ne BadNane 15

#def i ne BadLengt h 16

#def i ne Badl npl ement ation 17

#def i ne | nput Qut put 1

#define | nputnly 2

#defi ne QO\BackPi xmap (1L<<0)

#defi ne ON\BackPi xel (1L<<1)

#defi ne ONBor der Pi xmap (1L<<2)

#def i ne OWBor der Pi xel (1L<<3)

#define OMBitQavity (1L<<4)

#define QOWVnQG avity (1L<<5)

#defi ne ON\Backi ngSt ore (1L<<6)

#defi ne O\Backi ngPl anes  (1L<<7)

#defi ne O\Backi ngPi xel (1L<<8)

#defi ne OWverri deRedi rect (1L<<9)

#def i ne QWBaveUnder (1L<<10)

#defi ne QWEvent Mask (1L<<11)

#defi ne ONDont Propagate  (1L<<12)

#def i ne QWol or map (1L<<13)

#defi ne O\Qur sor (1L<<14)
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Figure 6-175: <X11/ X h>, Part 7 of 12

#defi ne QK (1<<0)
#defi ne QN (1<<1)
#defi ne QYW dt h (1<<2)
#def i ne CWHei ght (1<<3)
#def i ne OA\Bor der Wdt h (1<<4)
#defi ne ON\&i bl i ng (1<<5)
#def i ne ON\Bt ackMbde (1<<6)

#define Forget Gavity
#defi ne NorthWestGavity
#define NorthGavity
#define NorthEastGavity
#define WstQGavity
#define CenterGavity
#define EastGavity
#defi ne Sout hVestGravity
#define SouthGavity
#defi ne Sout hEastGavity
#define StaticQavity
#defi ne UnmapQavity

#def i ne Not Usef ul
#def i ne WienMapped
#defi ne Al ways

#defi ne | sUnnapped
#defi ne | sUnvi enabl e
#define | sVi ewabl e

#defi ne Set Model nsert
#def i ne Set ModeDel et e

#def i ne DestroyAl |l
#def i ne Ret ai nPer manent
#def i ne Retai nTenporary

OPRP OWO~NOUA~AWNEO

N = O

=
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Figure 6-176: <X11/ X. h>, Part 8 of 12

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

#def i
#def i
#def i
#def i
#def i
#def i
#def i

ne
ne
ne
ne
ne
ne
ne
ne
ne
ne

ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne

ne
ne
ne
ne
ne
ne
ne

Above

Bel ow

Topl f

Bot t omi f

oposi te

Rai seLowest
Lower H ghest

Pr opModeRepl ace
Pr opModePr epend
Pr opModeAppend

GXcl ear

GXand
GXandRever se
GXcopy

GXandl nverted
GXnoop

GxXxor

Gxor

GXnor

GXequi v

GXi nvert

GXor Rever se
GXcopyl nvert ed
GXorlnverted
GxXnand

GXset

Li neSol i d

Li neOnX f Dash
Li neDoubl eDash
CapNot Last
CapBut t
CapRound

CapPr oj ecti ng

NPFPORFRPOM~AWDNEO

0x0
ox1
0x2
0x3
0ox4
0x5
0x6
ox7
0x8
0x9
Oxa
Oxb
Oxc
Oxd
Oxe
Oxf

WNNPFPONEFEO
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Figure 6-177: <X11/ X h>, Part 9 of 12

#define JoinMter 0
#def i ne Joi nRound 1
#def i ne Joi nBevel 2
#define Fill Solid 0
#define FillTiled 1
#define Fill Stippl ed 2
#define F |l QpaqueSti ppl ed3
#def i ne BvenQddRul e 0
#defi ne Wndi ngRul e 1
#define Qi pByChildren 0
#define Includelnferiors 1
#def i ne Unsorted 0
#defi ne YSorted 1
#def i ne YXSorted 2
#def i ne YXBanded 3
#defi ne CoordMbdeQigin O
#def i ne Coor dMbdePr evi ous 1
#def i ne Conpl ex 0
#def i ne Nonconvex 1
#def i ne Convex 2
#defi ne ArcChord 0
#define ArcPieSice 1
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Figure 6-178: <X11/ X. h>, Part 10 of 12

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

#def i ne
#def i ne

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

#def i ne
#def i ne

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

QGCFuncti on

QCPl aneMask
QCFor egr ound
QCBackgr ound

QCLi neWdt h
QLineStyl e
ACapstyl e

QCJoi nStyl e
QFillStyle
QFillRule

CCTile

GCSti ppl e
CCTileSti pXOigin
CCTileStipYOigin
QCFont

GCSubwi ndowMbde
A0& aphi csExposur es
A ipXOigin
A ipYaigin
aAd i pMask
QDashC f set

Q@ DashlLi st

GCAr chMbde

Font Lef t TOR ght
Font R ght ToLef t

XYBi t map
XYPi xnmap
ZPi xmap

Al | ocNone
Al ocAll

DoRed
DoQG 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)

0
1

0
1
2

0
1

(1<<0)
(1<<1)
(1<<2)
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Figure 6-179: <X11/ X h>, Part 11 of 12

#def i ne Qursor Shape 0
#define Til eShape 1
#define Stippl eShape 2
#def i ne Aut oRepeat Mode( f 0
#def i ne Aut oRepeat Modetn 1
#def i ne Aut oRepeat ModeDef aul t 2
#defi ne LedModed f 0
#defi ne LedMbden 1
#def i ne KBKeyd i ckPer cent (1L<<0)
#def i ne KBBel | Per cent (1L<<1)
#define KBBel | Pitch (1L<<2)
#define KBBel | Duration (1L<<3)
#defi ne KBLed (1L<<4)
#def i ne KBLedMbde (1L<<5)
#def i ne KBKey (1L<<6)
#def i ne KBAuUt oRepeat Mbde (1L<<7)
#def i ne Mappi ngSuccess 0
#def i ne Mappi ngBusy 1
#defi ne Mappi ngFai | ed 2
#def i ne Mappi nghbdi fi er 0
#def i ne Mappi ngKeyboar d 1
#def i ne Mappi ngPoi nt er 2
#def i ne Dont Pref er Bl anki ng 0
#defi ne PreferBl anking 1
#defi ne Defaul t Bl anki ng 2
#def i ne Dont Al | owExposur es 0
#define A | owExposur es 1
#def i ne Def aul t Exposur es 2
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Figure 6-180: <X11/ X. h>, Part 12 of 12

#defi ne ScreenSaver Reset 0
#defi ne ScreenSaver Active 1
#def i ne Enabl eAccess 1
#def i ne D sabl eAccess 0
#define StaticGay 0
#defi ne GrayScal e 1
#define StaticCol or 2
#def i ne PseudoCol or 3
#def i ne TrueCol or 4
#define D rect Col or 5
#defi ne LSBFirst 0
#def i ne MBBFi r st 1
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Figure 6-181: <X11/ Xcrs. h>, Part 1 of 5

#def i
#def i
#def i

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

#def i
#def i

ne
ne
ne

ne
ne
ne
ne
ne
ne
ne
ne
ne

ne
ne

t ypedef unsigned int XcnsCol or For mat ;
t ypedef doubl e XcnsFl oat;

typedef struct {

unsi gned short red,;
unsi gned short green;
unsi gned short bl ue;
} XcnsRGB;

XcrnsFai l ure 0

XcnsSuccess 1

XcnmsSuccessWt hConpr essi on 2

XcnsUndef i nedFor nat (Xcrs Col or For mat ) 0x00000000
Xcnsd EXYZFor mat ( Xcrs Col or For mat ) 0x00000001
Xcnsd EuvYFor mat ( Xcrs Col or For mat ) 0x00000002
Xcnsd ExyYFor mat ( Xcrs Col or For mat ) 0x00000003
Xcnsd ELabFor mat (Xcrs Col or For mat ) 0x00000004
Xcnsd ELuvFor mat ( Xcrs Col or For mat ) 0x00000005
Xcns Tek HVCFor mat ( Xcrs Col or For mat ) 0x00000006
Xcns RABFor nat (Xcrs Col or For mat ) 0x80000000
XcnsRABi For mat (Xcrs Col or For mat ) 0x80000001
Xcnsl ni t None 0x00

Xcrsl ni t Success 0x01
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Figure 6-182: <X11/ Xcns. h>, Part 2 of 5

typedef struct {
XcmsFl oat red;
XcrsFl oat green;
XcsFl oat bl ue;
} XcmsR&Bi

typedef struct {
XcnsH oat X
XcrsFl oat Y,
XcrsFl oat Z;
} Xenmsd EXYZ,

typedef struct {
XcrsFl oat u_prine;
XcrsFl oat v_prine;
XcnsFl oat Y,

} Xensd EUVY;

typedef struct {
XcnsFl oat  x;
XcnsFl oat y;
XcnsFl oat Y,
} Xenmsd ExyY;

typedef struct {
XcmsFl oat L_star;
XcmsFl oat a_star;
XcmsFl oat b_star;
} Xcnsd ELab;
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Figure 6-183: <X11/ Xcns. h>, Part 3 of 5

typedef struct {
XcrsFl oat L_star;
XcmsFl oat u_star;
XcmsFl oat v_star;
} Xcenmsd ELuv;

typedef struct {
XcnsH oat H
XcrsFl oat V,
XcrsFl oat C
} XcnsTekHVGC

typedef struct {
XcnsFl oat pado;
XcnsFl oat padi;
XcnsFl oat pad2;
XcnsFl oat pad3;
} XcnsPad,;
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Figure 6-184: <X11/ Xcns. h>, Part 4 of 5

typedef struct {
uni on {

XcnsREB REB;
Xcrms RGBI R&Bi ;
XcnsO EXYZ A EXYZ
Xensd EuvY A BuvY,
Xcrsd ExyY A ExyY;
Xcmsd ELab  d ELab;
Xcrsd ELuv d ELuv;
XcmsTekHVC  TekHVG

XcrsPad Pad;
} spec;
unsi gned | ongpi xel ;
XcrrsCol or For mat format;
} XensCol or;
typedef struct {
XcrsCol or screenWi t ePt ;
XPoi nt er functionSet;
XPoi nt er screenDat a;
unsi gned char state;
char pad[ 3] ;

} XcrnsPer Scr nl nf o;
typedef void *XcnsQOC

typedef Status (*XcnsConversionProc)();
typedef XcnmsConver si onProc *XcnsFuncli st Ptr;
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Figure 6-185: <X11/ Xcns. h>, Part 5 of 5

typedef struct {

char *prefix;
XcnsCol or For mat id;

XcnsPar seSt ri ngProc parseString;
XcnsFuncLi st Ptr to_ O EXYZ
XcnsFuncLi st Ptr from d EXYZ,
i nt i nverse_fl ag;

} XcnsCol or Space;

typedef struct {

XcnsCol or Space **DDCol or Spaces;
XcnsScreenl ni t Proc screenl ni t Proc;
XcnsScr eenFr eePr oc screenFr eeProc;

} XcnsFunctionSet ;
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Figure 6-186: <X11/ X i b. h>, Part 1 of 27

typedef void *XPoi nter;

#def i ne Bool i nt
#define Status i nt
#define True 1
#defi ne Fal se 0
#def i ne QueuedAl r eady 0
#def i ne QueuedAf t er Readi ng 1
#defi ne QueuedAfterFl ush 2

#define Al P anes ((unsi gned | ong)~0L)

Figure 6-187: <X11/ X i b. h>, Part 2 of 27

typdef void XExtDat a;
typdef void XExt Codes;

typedef struct {
int depth;
int bits _per pixel;
i nt scanline_pad;

} XPi xnmapFor nat Val ues;
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Figure 6-188: <X11/ X i b. h>, Part 3 of 27

typedef struct {
int function;
unsi gned | ong pl ane_nask;
unsi gned | ong f oreground,;
unsi gned | ong background,;
int line wdth;
int line_style;
int cap_style;
int join_style;
int fill_style;
int fill_rule;
i nt arc_node;
Pi xmap tile;
Pi xmap stippl e;
int ts_x_origin;
int ts_y origin;
Font font;
i nt subwi ndow node;
Bool graphi cs_exposur es;
int clip_x_origin;
int clip_y_origin;
Pi xmap clip_nask;
int dash_offset;
char dashes;
} XQ&val ues;

typedef void *CC

typedef struct _dummy M sual ;
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Figure 6-189: <X11/ X i b. h>, Part 4 of 27

typedef struct _dummy Screen;

typedef struct {
Pi xmap backgr ound_pi xnap;
unsi gned | ong backgr ound_pi xel ;
Pi xmap bor der _pi xmap;
unsi gned | ong border _pi xel ;
int bit_gravity;
int win_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 mask;
| ong do_not propagat e_nmask;
Bool override redirect;
Col or map col or map;
Qursor cursor;

} XSet WndowAt t ri but es;
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Figure 6-190: <X11/ X i b. h>, Part 5 of 27

typedef struct _dummy ScreenFor nat;

typedef struct {
int x, vy;
int width, height;
i nt border_width;
i nt depth;
Vi sual *visual;
W ndow r oot ;
int class;
int bit_gravity;
int win_gravity;
i nt 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;
I ong all _event _nasks;
| ong your event nask;
| ong do_not propagat e_nask;
Bool override_redirect;
Screen *screen;

} XWndowAt tri butes;
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Figure 6-191: <X11/ X i b. h>, Part 6 of 27

typedef struct {
int famly;
int |ength;
char *address;
} XHost Addr ess;

typedef struct X nage {
int width, height;
i nt xof fset;
int fornat;
char *dat a;
int byte order;
int bitnmap_unit;
int bitmap _bit order;
int bitmap_pad,;
i nt depth;
int bytes_per_line;
int bits_per_pixel;
unsi gned | ong red_mask;
unsi gned | ong green_nask;
unsi gned | ong bl ue_mnask;
XPoi nt er obdat a;
struct funcs {
struct _Xinage *(*create_image)();
int (*destroy_inage)();
unsigned |l ong (*get_pixel)();
int (*put_pixel)();
struct Xl nage *(*sub_i mage) ();
int (*add_pixel)();
J R
} Xl nage;
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Figure 6-192: <X11/ X i b. h>, Part 7 of 27

typedef struct {
int x, vy,
int width, height;
int border_ width
W ndow si bl i ng;
i nt stack node;

} XW ndowChanges;

typedef struct {
unsi gned | ong pi xel
unsi gned short red, green, bl ue;
char flags;
char pad,;
} XCol or;

typedef struct {
short x1, yi1, x2, y2;

} XSegnent;
typedef struct {
short X, v;
} XPoi nt;
typedef struct {
short X, v;
unsi gned short width, height;
} XRectangl e;

typedef struct {
short X, v;
unsi gned short width, height;
short anglel, angle2;

} XArc;
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Figure 6-193: <X11/ X i b. h>, Part 8 of 27

typedef struct {

int key click percent;
nt bell _percent;

nt bel | _pitch;

nt bell _duration;

nt | ed;
nt | ed_node;
nt key;

nt auto_repeat node;
} XKeyboardControl ;

typedef struct {
int key_click_percent;
int bell _percent;
unsi gned int bell pitch, bell _duration;
unsi gned | ong | ed _mask;
int global auto repeat;
char auto repeats[32];
} XKeyboard$t at e;
typedef struct {
Time time;
short X, vy;
} XTi meCoor d;

typedef struct {
i nt max_keyper nod,;
KeyCode *modi fi er map;
} XModi fi er Keynap;

typedef struct _dummy D spl ay;
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Figure 6-194: <X11/ X i b. h>, Part 9 of 27

typedef struct {
int type;
unsi gned | ong seri al;
Bool send event;
Di splay *displ ay;
W ndow wi ndow;
W ndow r oot ;
W ndow subwi ndow;
Time time;
int x, vy;
int x_root, y root;
unsigned int state;
unsi gned i nt keycode;
Bool sane_screen;
} XKeyEvent;
typedef XkKeyEvent XKeyPressedEvent;
typedef XKeyEvent XKeyRel easedEvent;

typedef struct {
int type;
unsi gned | ong seri al;
Bool send event;
Di splay *displ ay;
W ndow wi ndow;
W ndow r oot ;
W ndow subwi ndow;
Time time;
int x, vy;
int x_ root, y root;
unsigned int state;
unsi gned int button;
Bool sane_screen;
} XButtonEvent;
t ypedef XButtonEvent XButtonPressedEvent;
t ypedef XButtonEvent XButtonRel easedEvent;
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Figure 6-195: <X11/ X i b. h>, Part 10 of 27

typedef struct {
int type;
unsi gned | ong seri al ;
Bool send event;
D spl ay *di spl ay;
W ndow wi ndow,
W ndow r oot ;
W ndow subwi ndow;
Time tine;
int x, vy,
int x_root, y_root;
unsigned int state;
char is_hint;
Bool sane_screen;

} XMoti onEvent;

typedef XMotionEvent XPoi nt er MovedEvent ;

typedef struct {
int type;
unsi gned | ong seri al ;
Bool send event;
D spl ay *di spl ay;
W ndow wi ndow,
W ndow r oot ;
W ndow subwi ndow;
Time time;
int x, vy,
int x_root, y_root;
i nt node;
int detail;
Bool sane_screen;
Bool focus;
unsigned int state;
} XO ossi ngEvent;
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Figure 6-196: <X11/ X i b. h>, Part 11 of 27

typedef XOr ossi ngEvent XEnter WndowEvent ;
typedef XOr ossi ngEvent XLeaveW ndowEvent ;
typedef struct {

int type;

unsi gned | ong seri al ;

Bool send event;

D splay *di spl ay;

W ndow wi ndow;

i nt node;

int detail;
} XFocusChangeEvent ;
typedef XrFocusChangeEvent XFocusl nEvent;
typedef XrFocusChangeEvent XFocusQut Event;

typedef struct {

int type;

unsi gned | ong seri al ;

Bool send event;

D spl ay *di spl ay;

W ndow wi ndow;

char key vector[32];
} XKeynapEvent;

typedef struct {
int type;
unsi gned | ong seri al ;
Bool send event;
D spl ay *di spl ay;
W ndow wi ndow;
int x, vy;
int wdth, height;
int count;
} XExposeEvent;

DRAFT COPY
March 19, 1997
File: abi_386/chap6 (Delta 44.21)
386:adm.book:sum

Page: 259

LIBRARIES



Figure 6-197: <X11/ X i b. h>, Part 12 of 27

typedef struct {
int type;
unsi gned | ong seri al ;
Bool send event;
D spl ay *di spl ay;
Dr anabl e drawabl e;
int x, vy,
int width, height;
int count;
i nt maj or_code;
i nt mnor_code;

} X@& aphi csExposeEvent ;

typedef struct {
int type;
unsi gned | ong seri al ;
Bool send event;
D spl ay *di spl ay;
Dr anabl e drawabl e;
i nt maj or_code;
i nt mnor_code;
} XNoExposeEvent;

typedef struct {
int type;
unsi gned | ong seri al ;
Bool send event;
D spl ay *di spl ay;
W ndow wi ndow,
int state;
} XMisibilityEvent;
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Figure 6-198: <X11/ X i b. h>, Part 13 of 27

typedef struct {
int type;
unsi gned | ong seri al ;
Bool send event;
D splay *displ ay;
W ndow par ent ;
W ndow wi ndow;
int x, vy;
int width, height;
i nt border_width;
Bool override redirect;
} XCr eat eWndowEvent ;

typedef struct {
int type;
unsi gned | ong seri al ;
Bool send event;
D splay *displ ay;
W ndow event ;
W ndow wi ndow;
} XDestroyW ndowEvent ;

typedef struct {

int type;

unsi gned | ong seri al ;

Bool send event;

D splay *displ ay;

W ndow event ;

W ndow wi ndow;

Bool fromconfigure;
} XUnmapEvent ;
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Figure 6-199: <X11/ X i b. h>, Part 14 of 27

typedef struct {

int type;

unsi gned | ong seri al ;

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 seri al ;
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 seri al ;

Bool send event;

D spl ay *di spl ay;

W ndow event ;

W ndow wi ndow,

W ndow par ent ;

int x, vy,

Bool override redirect;
} XRepar ent Event ;
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Figure 6-200: <X11/ X i b. h>, Part 15 of 27

typedef struct {

int type;

unsi gned | ong seri al ;

Bool send event;

D splay *displ ay;

W ndow event ;

W ndow wi ndow;

int x, vy;

int width, height;

i nt border_width;

W ndow above;

Bool override redirect;
} XConfi gureEvent;

typedef struct {
int type;
unsi gned | ong seri al ;
Bool send event;
D splay *displ ay;
W ndow event ;
W ndow wi ndow;
int x, vy;
} XGavityEvent;

typedef struct {
int type;
unsi gned | ong seri al ;
Bool send event;
D splay *displ ay;
W ndow wi ndow;
int width, height;
} XResi zeRequest Event ;
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Figure 6-201: <X11/ X i b. h>, Part 16 of 27

typedef struct {

int type;

unsi gned | ong seri al ;

Bool send event;

D splay *di spl ay;

W ndow parent ;

W ndow wi ndow;

int x, vy;

int wdth, 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 seri al ;
Bool send event;
D spl ay *di spl ay;
W ndow event ;
W ndow wi ndow;
int place;
} Xdrcul at eEvent;

typedef struct {
int type;
unsi gned | ong seri al ;
Bool send event;
D spl ay *di spl ay;
W ndow parent ;
W ndow wi ndow;
int place;
} Xa rcul at eRequest Event ;
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Figure 6-202: <X11/ X i b. h>, Part 17 of 27

typedef struct {
int type;
unsi gned | ong seri al;
Bool send event;
D spl ay *di spl ay;
W ndow wi ndow;
At om at om
Time time;
int state;
} XPropertyEvent;

typedef struct {
int type;
unsi gned | ong seri al;
Bool send event;
D spl ay *di spl ay;
W ndow wi ndow;
At om sel ecti on;
Time time;
} XSel ectiond ear Event ;

typedef struct {
int type;
unsi gned | ong seri al;
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,
Time time;

} XSel ecti onRequest Event ;
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Figure 6-203: <X11/ X i b. h>, Part 18 of 27

typedef struct {
int type;
unsi gned | ong seri al ;
Bool send event;
D spl ay *di spl ay;
W ndow r equest or;
At om sel ecti on;
Atomtarget;
At om property,
Time time;

} XSel ecti onEvent;

typedef struct {
int type;
D splay *di spl ay;
Xl D resourcei d;
unsi gned | ong seri al ;
unsi gned char error_code;
unsi gned char request_code;
unsi gned char ninor_code;
} XerrorEvent;

typedef struct {
int type;
unsi gned | ong seri al;
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 I[5];

} data;

} XA ient MessageEvent ;
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Figure 6-204: <X11/ X i b. h>, Part 19 of 27

typedef struct {
int type;
unsi gned | ong seri al;
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 seri al;
Bool send event;
D spl ay *di spl ay;
W ndow wi ndow;
int request;
int first_keycode;
int count;
} X\vappi ngEvent ;

typedef struct {
int type;
unsi gned | ong seri al;
Bool send event;
D spl ay *di spl ay;
W ndow wi ndow;
} XAnyEvent;
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Figure 6-205: <X11/ X i b. h>, Part 20 of 27

typedef union _XEvent {

i nt

XAnyEvent

XKeyEvent

XBut t onEvent

XMot i onEvent

XQO ossi ngEvent
XFocusChangeEvent
XExposeEvent

X@& aphi csExposeEvent
XNoExposeEvent

XVi sibilityEvent

XOr eat eW ndowEvent
XDest r oyW ndowEvent
XUnnmapEvent

XVapEvent

XVapRequest Event
XRepar ent Event

XConf i gur eEvent

X& avi t yEvent

XResi zeRequest Event
XConf i gur eRequest Event
XA rcul at eEvent

X4 rcul at eRequest Event
XPr oper t yEvent

XSel ecti ond ear Event
XSel ect i onRequest Event

type;

xany;

xkey;

xbut t on;

xmot i on;

XCr 0ssi ng;

xf ocus;
Xexpose;

xgr aphi csexpose;
XNOEXpose;
xvisibility;
Xcr eat ewi ndow,
xdest r oywi ndow;
xunmap;

Xmap;

Xmapr equest ;
Xreparent ;
xconfi gure;
xgravity;

Xr esi zer equest ;

xconfi gur er equest ;

xcircul ate;

Xci rcul at er equest ;

Xproperty;
xsel ecti oncl ear;

xsel ecti onr equest ;
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XSel ect i onEvent xsel ection;
XCol or mapEvent xcol or nap;
Xd i ent MessageEvent xclient;
XMappi ngEvent Xmappi ng;
XEr r or Event Xerror;
XKeynmapEvent xkeynap;
| ong pad[ 24] ;
} XEvent;
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Figure 6-206: <X11/ X i b. h>, Part 21 of 27

short
short
short
short
short

typedef struct {

| beari ng;
rbearing;
Wi dt h;
ascent ;
descent;

unsi gned short attributes;
} XChar Struct;

typedef struct {

At om nane;
unsi gned | ong card32;
} XrFont Prop;
typedef struct {
XExt Dat a *ext _dat a;
Font fid,
unsi gned direction;
unsi gned mn_char_or_bhyte2;
unsi gned nmax_char _or_bhyte2;
unsi gned m n_byt el;
unsi gned nmax_byt el;
Bool all _chars_exist;
unsi gned def aul t _char;
i nt n_properties;

XFont Prop *properties;
XChar Struct  ni n_bounds;
XChar Struct  nax_bounds;
XChar Struct  *per_char;

i nt ascent;
i nt descent ;
} XFont Struct;
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Figure 6-207: <X11/ X i b. h>, Part 22 of 27

typedef struct {
char *chars;
int nchars;
int delta;
Font font;
} XTextltem

typedef struct {
unsi gned char byt el,;
unsi gned char byt e2;
} XChar 2b;

typedef struct {
XChar 2b *chars;
i nt nchars;
int delta;
Font font;

} XText It enl6;

typedef union {
D splay *di spl ay;
QC gc;
Vi sual *visual;
Screen *screen;
Scr eenFor mat  *pi xmap_f or mat ;
XFont Struct *font;
} XEDat a(bj ect ;

typedef struct {
XRectangle nax_ink extent;
XRectangl e  nax_l ogi cal _extent;
} XFont Set Extent s;

typedef struct _dummy XFont Set;
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Figure 6-208: <X11/ X i b. h>, Part 23 of 27

typedef struct {

char *chars;

i nt nchars;

i nt del t a;
XFont Set *font_set;

} XnbText|ltem

typedef struct {

wchar _t *chars;

i nt nchars;

i nt del t a;
XFont Set font _set;

} XwcTextltem

0x0001L
0x0002L
0x0004L
0x0008L
0x0010L
0x0100L
0x0200L
0x0400L
0x0800L

typedef void (*XIMProc)();
typedef void *XIM
typedef void *X G
typedef unsigned | ong X Myl e;
typedef struct {
unsi gned short count_styl es;
Xl MBtyl e *supported_styl es;
} XIMstyl es;
#define Xl MPreeditArea
#defi ne Xl MPreedit Cal | backs
#define Xl MPreeditPosition
#defi ne Xl MPreedi t Not hi ng
#def i ne Xl MPreedi t None
#defi ne Xl M8t at usArea
#def i ne Xl Mst at usCal | backs
#def i ne Xl Mst at usNot hi ng
#def i ne Xl Mst at usNone
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Figure 6-209: <X11/ X i b. h>, Part 24 of 27

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne

XNVaNest edLi st
XNQuer yl nput Styl e
XNA i ent Wndow

XN nput Styl e
XNFocusW ndow
XNResour ceNane
XNResour ced ass
XNGeoret ryCal | back
XNFi | terEvents
XNPreedi t Start Cal | back
XNPr eedi t DoneCal | back
XNPr eedi t Dr awCal | back
XNPr eedi t Car et Cal | back
XNPreeditAttributes
XNSt at usSt art Cal | back
XNSt at usDoneCal | back
XNSt at usDr anCal | back
XNSt at usAttri but es
XNAr ea

XNAr eaNeeded

XNSpot Locat i on

XNCol or map

XNSt dCol or map

XNFor egr ound

XNBackgr ound

XNBackgr oundPi xmap
XNFont Set

XNLi neSpace

XNQur sor

" XNvaNest edLi st "
"queryl nput Styl e"

“cl i ent Wndow'

"i nput Styl e"

"f ocusW ndow'

"r esour ceNane"
"resour ced ass"
"geonet ryCal | back"”
“filterEvents"
"preeditStartCal | back"
"preedi t DoneCal | back"
"preedit DrawCal | back"
"preeditCaret Cal | back"
"preeditAttributes"”
"statusStart Cal | back"
"st at usDoneCal | back"
"st at usDr awCal | back"
"statusAttributes”
"area"

"ar eaNeeded"

"spot Locat i on"

"col or Map"

" st dCol or Map"

"f or egr ound"

"backgr ound"

"backgr oundPi xrmap"
"font Set"

"l'i neSpace"

"cursor"
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Figure 6-210: <X11/ X i b. h>, Part 25 of 27

#define XBufferQuverflow -
#def i ne XLookupNone 1
#def i ne XLookupChar s 2
#def i ne XLookupKeySym 3
#def i ne XLookupBot h 4

1

typedef XPoi nter XVaNestedLi st;

typedef struct {
XPoi nter client data;
Xl MProc cal | back;

} X Mcal | back;

typedef unsi gned | ong Xl Mreedback;

#def i ne Xl MRever se 1

#def i ne XI Munderl i ne (1<<1)
#defi ne XI MH ghl i ght (1<<2)
#define XI MPrinary (1<<5)
#defi ne Xl Msecondary (1<<6)
#define Xl Mertiary (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;
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Figure 6-211: <X11/ X i b. h>, Part 26 of 27

typedef struct _X MPreeditDrawCal | backStruct {

int caret;
int chg_first;
int chg_l engt h;
Xl Mlext *text;
} Xl MPreedit DrawCal | backStruct;

typedef enum{
Xl MForwar dChar, Xl MBackwar dChar ,
Xl MrForwar dWor d, Xl MBackwar dVr d,
Xl MCar et Up, Xl MCar et Down,
Xl MNext Li ne, Xl MPrevi ousLi ne,
Xl M.ineStart, X M.ineEnd,
Xl MAbsol ut ePosi ti on,
Xl Mont Change
} XIMCaretD rection;

typedef enum{
Xl M sl nvi si bl e,
XM sPrinmry,
Xl M sSecondary
} XIMaret Styl e;

typedef struct X MPreeditCaretCal |l backStruct {

int position;
X MZaretDirection direction;
X MaaretStyle style;

} X MPreeditCaret Cal | backStruct;
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Figure 6-212: <X11/ X i b. h>, Part 27 of 27

t ypedef enum {
Xl Mrext Type,
Xl MBi t mapType
} Xl M8t at usDat aType;

Xl MBt at usDat aType type;
uni on {
Xl Mlext *text;
Pi xmap bi t nap;
} data;
} X Mstat usDr awCal | backSt ruct ;

typedef struct X MstatusDrawCal | backStruct
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Figure 6-213: <X11/ Xresour ce. h>, Part 1 of 2

typedef int XrmQuar k, *Xr mQuar kLi st ;
#def i ne NULLQUARK ((XrmQuark) 0)

typedef enum {XrnBi ndTi ghtly, XrnBi ndLoosel y} \
XrnBi ndi ng, *XrnBi ndi ngLi st ;

typedef XrnQuark
typedef XrnQuarkLi st
typedef XrnQuark
typedef XrnQuarkLi st
typedef XrnQuark

Xr m\arre;

Xr m\aneLi st ;

XrnQd ass;

XrmQd asslLi st;

Xr nRepr esent at i on;

#def i ne XrnStri ngToNane(stri ng) Xrngtri ngToQuar k(string)
#define XrnBtringToNaneLi st (str, name) Xrnstri ngToQuar kLi st (str, name)
#define XrnBtringTod ass(cl ass) Xr st ri ngToQuar k( ¢l ass)

#define XrnBtringTod assLi st (str, cl ass) XrnstringToQuar kLi st (str, cl ass)
#define XrnBtringToRepresentation(string) XrnBtringToQuarKk(string)

typedef struct {
unsi gned i nt
XPoi nt er
} XrnVal ue, *XrnVal uePtr

t ypedef voi d
typedef XrnHashBucket
typedef XrnHashTabl e

si ze;
addr ;

* Xr mHashBucket ;
*Xr mHashTabl e;
XrnBearchLi st[];

typedef void *Xr nDat abase;
#defi ne XrnEnunAl | Level s 0
#def i ne Xr nEnunmnelLevel 1
System Data Interfaces 6-185
DRAFT COPY

March 19, 1997
File: abi_386/chap6 (Delta 44.21)
386:adm.book:sum

Page: 276




Figure 6-214: <X11/ Xresour ce. h>, Part 2 of 2

typedef enum{
Xr mopt i onNoAr g,
Xrmopt i onl sAr g,
Xrmopt i onSti ckyAr g,
Xr mopt i onSepAr g,
Xr mopt i onResAr g,
Xr mopt i onSki pAr g,
Xr mopt i onSki pLi ne,
Xr mopt i onSki pNAr gs
} XrnQpti onki nd;

typedef struct {

char *opt i on;
char *speci fier;
Xr mQpt i onKi nd ar gKi nd;
XPoi nt er val ue;

} XrnmQptionDescRec, *Xrnmpti onDescli st;

6-186

DRAFT COPY
March 19, 1997
File: abi_386/chap6 (Delta 44.21)
386:adm.book:sum

Page: 277

LIBRARIES



Figure 6-215: <X11/ Xutil . h>, Part 1 of 5

#def i ne NoVal ue 0x0000
#def i ne Xval ue 0x0001
#def i ne YVal ue 0x0002
#def i ne Wdt hVval ue 0x0004
#def i ne Hei ght Val ue  0x0008
#define Al Val ues 0x000F
#define XNegative 0x0010
#define YNegative 0x0020
typedef struct {

long flags;

int x, vy;

int wdth, height;

int mn_wdth, mn_height;

int max_wi dth, max_hei ght;

int width_inc, height_inc;

struct {

int x;
int vy;

} nin_aspect, max_aspect;

int base_wi dth, base_height;

int win_gravity;
} XSizeH nts;
#define USPosition (1L << 0)
#define USSi ze (1L << 1)
#defi ne PPosition (1L << 2)
#define PSi ze (1L << 3)
#defi ne PM nSi ze (1L << 4)
#defi ne PMaxSi ze (1L << 5)
#def i ne PResi zel nc (1L << 6)
#def i ne PAspect (1L << 7)
#defi ne PBaseSi ze (1L << 8)
#define PWnGavity (1L << 9)
#defi ne

PAll H nts (PPosition|PSi ze| PM nSi ze| PMaxSi ze| PResi zel nc| PAspect)
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Figure 6-216: <X11/ Xutil.h>, Part 2 of 5

typedef struct {
long flags;
Bool i nput ;
int initial _state;
Pi xmap i con_pi xmap;
W ndow i con_wi ndow,
i nt icon_x, icon_y;
Pi xmap i con_nask;
Xl D w ndow_gr oup;

} XWH nts;

#defi ne | nput H nt (1L << 0)
#def i ne StateH nt (1L << 1)
#def i ne | conPi xmapH nt (1L << 2)
#defi ne | conW ndowH nt (1L << 3)
#def i ne | conPosi tionH nt (1L << 4)
#define | conMaskH nt (1L << 5)

#def i ne W ndowG oupH nt (1L << 6)

#define ALl Hnts (InputH nt| StateH nt|
| conPi xmapH nt | | conW ndowH nt |

#defi ne Wt hdrawnSt ate 0
#define Normal State 1
#define IconicState 3

typedef struct {

unsi gned char *val ue;
At om encodi ng;
int format;
unsi gned | ong ni t ens;

} XText Property;

I conPosi ti onH nt | | conMaskH nt | WndowG oupH nt)

#def i ne XNoMenory -1
#def i ne XLocal eNot Supported -2
#def i ne XConvert er Not Found -3
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Figure 6-217: <X11/ Xutil . h>, Part 30of 5

typedef int XContext;

typedef enum {
XStringStyle,
XConpoundText Styl e,
XText Styl e,
XSt dl CCText Styl e

} Xl CCeEncodi ngStyl e;

typedef struct {
int mn_wdth, mn_height;
int max_wi dth, max_hei ght;
int width_inc, height_inc;
} XliconSi ze;

typedef struct {
char *res_nane;
char *res_cl ass;
} Xd assH nt;

#def i ne XDest r oyl mage( xi mage)
((*((xi mage)->f.destroy_i mage)) ((xi nmage)))
#defi ne XGet Pi xel (xi mage, X, Y)

((*((xi mage) - >f . get _pi xel)) ((ximage), (x), (y)))
#def i ne XPut Pi xel (xi mage, x, y, pixel)
((*((xi mage) - >f . put _pi xel)) ((xi mage), (x), (y). (pixel)))
#def i ne XSubl mage(xi mage, x, y, width, height)
((*((xinmage)->f.sub_i mage)) ((xi mage), (x), (y), (wdth), (height)))
#defi ne XAddPi xel (xi mage, val ue)
((*((ximage)->f.add_pi xel )) ((xi mage), (value)))
typedef struct _XConposeStatus {
XPoi nt er conpose_ptr;
i nt chars_mat ched;
} XConposeSt at us;
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Figure 6-218: <X11/ Xutil.h>, Part 4 of 5

#def i ne | skeypadKey(keysyn)
(((unsi gned) (keysyn) >= XK KP_Space) && \
((unsi gned) (keysym) <= XK KP_Equal ))
#define | sQursorKey(keysym
(((unsi gned) (keysyn) >= XK Hone) && \
((unsi gned) (keysym) < XK Sel ect))
#defi ne | sPFKey(keysym
(((unsi gned) (keysym) >= XK KP_F1) &&\
((unsi gned) (keysyn) <= XK KP_F4))
#defi ne | sFuncti onKey(keysym)
(((unsi gned) (keysym) >= XK F1) && ((unsigned)(keysyn) <= XK F35))
#defi ne | sM scFuncti onKey(keysyn)
(((unsi gned) (keysynm) >= XK Select) && \
((unsi gned) (keysyn) <= XK Break))
#def i ne 1 shodi fi er Key(keysyn)
((((unsi gned) (keysym) >= XK Shift L) &&\
((unsi gned) (keysyn) <= XK Hyper_R))
|| ((unsigned) (keysyn) == XK Mode_swi t ch)
|| ((unsigned)(keysyn) == XK _Num Lock))

typedef void *Regi on;

#define RectangleCut O
#def i ne Rectangl el n 1
#defi ne Rectangl ePart 2

typedef struct {
Vi sual *visual;
Vi sual I D visualid;

int Scr een;
int dept h;
int cl ass;

unsi gned | ong red_nask;
unsi gned | ong green_nask;
unsi gned | ong bl ue_nask;
i nt col or map_si ze;
i nt bits_per_rgb;

} XVisual Info;
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Figure 6-219: <X11/ Xutil . h>, Part50f5

#def i ne Vi sual NoMask 0x0

#defi ne Visual | DMask 0x1

#def i ne Vi sual Scr eenMask 0x2
#def i ne Vi sual Dept hivask 0x4
#defi ne Vi sual d assMask 0x8
#def i ne Vi sual RedMVaskMask 0x10
#defi ne Vi sual G eenMaskMask 0x20

#defi ne Vi sual Bl ueMaskMask 0x40
#defi ne Vi sual Col or mapS zeMask 0x80
#def i ne Vi sual Bi t sPer RGBBMask 0x100

#defi ne Visual Al | Mask Ox1FF

typedef struct {

Col or map col or map;
unsi gned | ong red_max;
unsi gned | ong red_mlt;
unsi gned | ong gr een_mnax;
unsi gned | ong green_mul t;
unsi gned | ong bl ue_max;
unsi gned | ong bl ue_mul t;
unsi gned | ong base_pi xel ;
Vi sual | D vi sual i d;
X D killid;

} XSt andar dCol or map;

#def i ne Rel easeByFreei ngCol ormap ((XI D 1L)
#defi ne BitnmapSuccess 0

#define BitmapQpenFail ed 1

#define BitmapFilelnvalid 2

#defi ne Bi t mapNoMenory 3

#def i ne XCSUCCESS 0

#def i ne XCNOVEM 1

#def i ne XCNCENT 2

#def i ne XUni queCont ext () ((XCont ext) Xrnbhi queQuark())
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Motif 1.2 Data Definitions

This section contains standard data definitions that describe system data for the
optional Motif 1.2 libraries. 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 Motif 1.2 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 Motif
documentation (see chapter 10 in the Generic ABI).
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Figure 6-220: <Xl Arr owB. h>*

typedef struct _XmArrowButtond assRec * XmArrowButtonWdget d ass;
typedef struct _XmArrowButtonRec * XmAr r owBut t onW dget ;

Figure 6-221: <Xni Arr owBG h>*

typedef struct _XmArrowButtonGadget d assRec * XmArrowButtonGadget A ass;
typedef struct _XmArrowButtonGadget Rec * XmAr r owBut t onGadget ;

Figure 6-222: <Xm Bul | eti nB. h>*

typedef struct _XmBull etinBoardd assRec * XnBul | et i nBoar dWdget A ass;
typedef struct _XmBul |l eti nBoar dRec * XmBul | et i nBoar dW dget ;

Figure 6-223: <Xm CascadeB. h>*

typedef struct _XmCascadeButtonRec * XnmCascadeBut t onW dget ;
typedef struct _XmCascadeButtond assRec * XnCascadeButtonWdget A ass;
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Figure 6-224: <Xm CascadeBG h>*

typedef struct _XmCascadeButtonGadget d assRec * XmCascadeBut t onGadget d ass;
typedef struct _XnCascadeButtonGadget Rec * XmCascadeBut t onGadget ;
typedef struct _XmCascadeButtonGCache(hj Rec * XmCascadeBut t onGCache(j ect ;

Figure 6-225: <Xni Command. h>*

typedef struct XmCommandd assRec * XnmCommandW dget d ass;
typedef struct _XmCommandRec * XnCommandW dget ;
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Figure 6-226: <Xm Qut Past e. h>*

#defi ne XmQd i pboar dFai |

#defi ne Xmd i pboar dSuccess
#defi ne Xmd i pboar dTruncat e
#defi ne XmQd i pboar dLocked
#def i ne Xmd i pboar dBadFor nat
#defi ne Xnd i pboar dNoDat a
#defi ne A i pboardFai |

o h~NEFO

#defi ne A i pboardSuccess
#defi ne A i pboardTruncate
#defi ne A i pboardLocked
#defi ne A i pboar dBadFor mat
#defi ne A i pboar dNoDat a

OO0 hADNERE

typedef struct {
| ong Dat al d;
long Privateld,
} Xnd i pboar dPendi ngRec, *XnQ i pboar dPendi nglLi st ;

Figure 6-227: <Xni D al ogS. h>*

typedef struct _XnbD al ogShel | A assRec * XnD al ogShel | Wdget A ass;

typedef struct _XnbD al ogShel | Rec * XnD al ogShel | Wdget ;
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Figure 6-228: <Xm D spl ay. h>*

enum {
XnDRAG_NONE,
XnDRAG DRCP_QONLY,
XnDRAG_PREFER PREREQ STER
XnDRAG_PREREQ STER,
XnDRAG_PREFER_DYNAM C,
XnDRAG_DYNAM C,
XnDRAG_PREFER_RECEI VER

H

typedef struct _XnbD splayRec *XnD spl ay;
typedef struct _XnbD splayd assRec *XnDi spl ayd ass;
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Figure 6-229: <Xni DragC. h>*, Part 1 of 4

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

#defi ne
t ypedef

#def i ne

#def i ne
#def i ne

enun{

enun{

XnDROP_MOVE (1L << 0)
XnDROP_CCPY (1L << 1)
XnDROP_LI NK (1L << 2)

XmHELP 2
unsi gned i nt Xm D,

_ XA MOTI F_DRCP "_MOTI F_DRCP"

_ XA DRAG FAI LURE " _MOTI F_DRAG FAI LURE"

_ XA DRAG SUCCESS " MOTI F_DRAG SUOCESS'
XmTOP_LEVEL_ENTER XnMTOP_LEVEL_LEAVE,
XnDRAG_MOTI ON, XnDROP_SI TE_ENTER
XnDROP_SI TE_LEAVE, XnDROP_START,
XnDROP_FI NI SH, XnDRAG _DRCP_FI NI SH,
XMOPERATI ON_ CHANGED

b

XDROP, XmDROP_HELP,
XnDROP_CANCEL, XnDROP_| NTERRUPT
b
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Figure 6-230: <Xnl Dr agC. h>*, Part 2 of 4

#def i ne

enum{

enum{

enum{

t ypedef
t ypedef

t ypedef
int
XEve
Ti me

XnDRCP_NOCP oL
XnBLEND ALL,
XnBLEND JUST_SOURCE,
b

XnDRCP_FAI LURE,

b

XTCR_TCP_LEVEL_ENTER,
XTCR_DRAG MOTI O\,
XTCR_DRCP_S| TE_LEAVE,
XTOR_DRCP_FI NI SH,

XMOR_OPERATI ON_ CHANGED,

b

_XmNUMBER DND_CB_REASONS

struct _XnbDragCont ext d assRec
struct _XnDragCont ext Rec

struct _XmAnyl GCCal | backSt ruct {
r eason;

nt

*avent ;

ti meSt anp;
} XmAny| QCCal | backStruct, *XmAnyl CCCal | back;

XBLEND_STATE_SCOURCE,
XTBLEND_NONE

XnDRCP_SUCCESS

XCR TCP_LEVEL_LEAVE,
XTOR_DRCP_S| TE_ENTER,
XITCR_DRCP_START,
XTOR_DRAG DRCP_FI NI SH,

* XnDr agCont ext A ass;
* XnDr agCont ext ;

typedef struct _XnTopLevel Enter Cal | backSt ruct {

int reason;

XEvent *event;

Ti me ti meSt anp;

Screen *screen;

W ndow wi ndow;

Posi tion X, V;

unsi gned char dr agPr ot ocol Styl e;
At om i ccHandl e;

} XmTopLevel Ent er Cal | backStruct, *XmTopLevel Ent er Cal | back;
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Figure 6-231: <Xni DragC. h>*, Part 3 of 4

typedef struct _XmTopLevel LeaveCal | backStruct {

i nt reason;
XEvent *event;

Ti me ti meSt anp;
Screen *screen;
W ndow Wi ndow;

} XmTopLevel LeaveCal | backStruct, *XnmTopLevel LeaveCal | back;

typedef struct _XnbDropSiteEnterCallbackStruct{

i nt reason;

XEvent *event;

Ti me ti meSt anp;

unsi gned char oper ati on;

unsi gned char oper ati ons;
unsi gned char dropSi t eSt at us;
Posi tion X, VY;

} XnDr opSi t eEnt er Cal | backStruct, *XnDr opSi t eEnt er Cal | back;

typedef struct _XnbDropSitelLeaveCal | backStruct {

i nt reason;
XEvent *event;
Ti me ti meSt anp;

} XnDr opSi t eLeaveCal | backStruct, *XnhDropSit eLeaveCal | back;

typedef struct _XnbDragMtionCal | backStruct {

i nt reason;

XEvent *event;

Ti me ti meSt anp;

unsi gned char oper ati on;

unsi gned char oper ati ons;
unsi gned char dropSi t eSt at us;
Position X, VY;

} XnDr aghbt i onCal | backSt ruct, *XnDragMoti onCal | back;
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Figure 6-232: <Xnl Dr agC. h>*, Part 4 of 4

typedef struct _XmOperati onChangedCal | backSt ruct {

i nt

XEvent

Ti me

unsi gned char
unsi gned char
unsi gned char

reason;
*event,
timeStanp
operation;
oper ati ons;
dropSit eSt at us;

} Xmper at i onChangedCal | backSt ruct, *XmOper at i onChangedCal | back;

typedef struct XnbropStartCall backStruct{

i nt

XEvent

Ti me

unsi gned char
unsi gned char
unsi gned char
unsi gned char
Position

W ndow

At om

r eason;
*event,
timeStanmp
operation;
oper ati ons;
dropSit eSt at us;
dropAction

X, Y,

w ndow,

i ccHandl e;

}XnDropStart Cal | backStruct, *XnDropStart Cal | back;

typedef struct _XnbDropFi ni shCal | backStruct {

i nt

XEvent

Ti me

unsi gned char
unsi gned char
unsi gned char
unsi gned char
unsi gned char

reason;
*event,

timeStanmp
operation;
oper ati ons;
dropSit eSt at us;
dropAction

conpl etionSt at us;

} XD opFi ni shCal | backSt ruct, *Xnr opFi ni shCal | back
typedef struct _XnbragDropFi ni shCal | backSt ruct {

i nt
XEvent
Ti me

reason;
*event ;
timeStanmp

} XnDr agDr opFi ni shCal | backStruct, *XnDr agDr opFi ni shCal | back;
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Figure 6-233: <Xm Dr agl con. h>*

enum {
XmATTACH _NCRTH_VEEST,
XmATTACH _NCRTH,
XmMATTACH _NCRTH_EAST,
XMATTACH_EAST,
XmATTACH _SCUTH_EAST,
XmATTACH _SQUTH,
XmATTACH _SCUTH_VEEST,
XmATTACH VST,
XmATTACH _CENTER
XmATTACH _HOT

1

typedef struct _XnbDragl conRec *XnDragl con(bj ect;
typedef struct _Xnbragl cond assRec *XnbDr agl conChj ect d ass;

Figure 6-234: <Xni Dr agOver S. h>*

typedef struct _XnbragOver Shel | Rec * XnDr agQver Shel | Wdget ;
typedef struct _XnbragOver Shel | d assRec * XnDr agQver Shel | Wdget A ass;
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Figure 6-235: <X Dr awi ngA. h>*

typedef struct _Xnbraw ngAread assRec * XnDrawi ngAr eaW dget A ass;
typedef struct _Xnbraw ngAreaRec * XnDr awi ngAr eaW dget ;

Figure 6-236: <Xni Dr awnB. h>*

typedef struct _XnDrawnButtond assRec *XnDr awnButt onW dget A ass;
typedef struct _XnDrawnButtonRec * XnDr awnBut t onW dget ;
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Figure 6-237: <X DropSMyr . h>*, Part 1 of 2

#defi ne XmCR_ DRCOP_SI TE LEAVE MESSACE 1
#defi ne XmCR_DRCP_S| TE ENTER MESSACE 2
#def i ne XmCR_DRCP_SI TE_MOTI ON_MESSAGE 3
#def i ne XmCR _DRCP_MESSACGE 4
#def i ne XmNO DRCP_SI TE 1
#define Xm NVALI D DRCP_SI TE 2
#defi ne XnVALI D DRCP_SI TE 3

enum { XnDRAG UNDER NONE, XnDRAG UNDER Pl XVAP,
XnDRAG_UNDER _SHADOWN I N, XmDRAG_UNDER_SHADOW QUT,
XnDRAG UNDER H GHLI GHT };

enum { XnDRCP_SI TE_SI MPLE, XnDRCP_SI TE_OOMPCHI TE,
XnDRCP_SI TE SI MPLE CLIP_QO\LY = 128,
XnDRCP_SI TE COWPCSl TE_CLIP_QONLY };

enum { XmABOVE, XnBELON};

enum { XnDRCP_SI TE_ACTI VE, XnDRCP_SI TE | NACTI VE };

typedef struct _XnbDragProcCall backStruct {

i nt reason;

XEvent * event,

Ti me ti meSt anp;

W dget dragCont ext ;
Posi tion X, Y,

unsi gned char dropSi t eSt at us;
unsi gned char oper ati on;

unsi gned char oper at i ons;

Bool ean ani mat e;

} XnbragProcCal | backStruct, * XnbDragProcCal | back;
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Figure 6-238: <X Dr opSMyr . h>*, Part 2 of 2

typedef struct _XnbropProcCal | backStruct {

i nt reason;

XEvent * event;

Ti me ti meSt anp;

W dget dragCont ext ;
Posi tion X, V;

unsi gned char dropSi teSt at us;
unsi gned char operati on;

unsi gned char oper ati ons;
unsi gned char dr opActi on;

} XnDr opProcCal | backStruct, * Xnbr opProcCal | back;

typedef struct _XnDropSiteM sual sRec {

Pi xel backgr ound;

Pi xel f or egr ound;

Pi xel t opShadowCol or;

Pi xmap t opShadowPi xnap;

Pi xel bot t onthadowCol or ;
Pi xmap bot t onBhadowPi xnap;
D nensi on shadowThi ckness;

Pi xel hi ghl i ght Col or;

Pi xmap hi ghl i ght Pi xmap;

D nensi on hi ghl i ght Thi ckness;
D nensi on bor der W dt h;

} XnDropSiteVi sual sRec, * XnDropSiteVisual s;

typedef struct _XniropSiteManager d assRec *Xnir opSi t eManager Chj ect A ass;
typedef struct _XnbropSiteManager Rec *XnDr opSi t eManager (oj ect ;
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Figure 6-239: <Xl DropTr ans. h>*

#def i ne XnMTRANSFER _FAI LURE 0
#def i ne XnTRANSFER _SUCCESS 1

typedef struct XnbDropTransferd assRec * XnDr opTransf er bj ect A ass;
typedef struct _XnbropTransferRec * Xnir opTr ansf er oj ect ;

typedef struct _XnbropTransferEntryRec {
Xt Poi nt er client_data;
At om target,
} XnbropTransferEntryRec, * XnropTransferEntry;

Figure 6-240: <Xni Fi | eSB. h>*

typedef struct _XnFil eSel ecti onBoxd assRec * XnFi | eSel ecti onBoxW dget A ass;
typedef struct _Xnfil eSel ecti onBoxRec * XnFi | eSel ecti onBoxW dget ;

Figure 6-241: <Xm For m h>*

typedef struct _XmFormd assRec * Xnfor MWV dget d ass;
typedef struct _XmFor nRec * XmFor mW dget ;
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Figure 6-242: <Xni Fr arme. h>*

typedef struct _Xnramed assRec * XmraneWdget d ass;
typedef struct _XnrameRec * Xmr ameW dget ;

Figure 6-243: <Xni Label . h>*

* XnlLabel Wdget A ass;

typedef struct _Xniabel A assRec
* XmLabel Wdget ;

typedef struct _Xnliabel Rec

Figure 6-244: <Xni Label G h>*

typedef struct _Xmlabel Gadget d assRec * Xmiabel Gadget A ass;

typedef struct _Xmiabel Gadget Rec * XmlLabel Gadget ;
typedef struct _Xmlabel GCachehj Rec  * Xniabel GCache(j ect ;
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Figure 6-245: <Xl Li st . h>*

#define Xm N Tl AL 0
#def i ne XmADD TI ON 1
#def i ne XmMCD FI CATION 2

typedef struct _XnmlistdassRec * Xnii st Wdget d ass;
typedef struct _XnlistRec * Xmii st Wdget ;

Figure 6-246: <Xl Mai nW h>*

typedef struct _Xmivhi nWndowd assRec * Xnhai nW ndowW dget d ass;
typedef struct _Xmivhi nW ndowRec * Xmivli nW ndowW dget ;

Figure 6-247: <Xm MenuShel | . h>*

typedef struct _XmMenuShel | A assRec * XmvenuShel | Wdget A ass;

typedef struct _XmvenuShel | Wdget Rec * XmvenuShel | Wdget ;

System Data Interfaces 6-207
DRAFT COPY

March 19, 1997
File: abi_386/chap6 (Delta 44.21)
386:adm.book:sum

Page: 298




Figure 6-248: <Xm MessageB. h>*

typedef struct _XmvessageBoxd assRec * XniMessageBoxW dget d ass;
typedef struct _XmvessageBoxRec * XmvessageBoxW dget ;
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Figure 6-249: <M i M nPubl i c. h>* Part 1 of 3

#def i ne M nBUCCESS 1
#def i ne M MCREATE NEW 3
#def i ne M m NDEX_RETRY 5
#defi ne M m NDEX GT 7
#define Mm NDEX LT 9
#def i ne M nPARTI AL_SUCCESS 11
#def i ne M nFAl LURE 0
#defi ne M mMNOT_FQUND 2
#def i ne M nEX STS 4
#defi ne M m\UL_GROP 6
#defi ne M nNUL_TYPE 8
#defi ne M MARONG GROP 10
#def i ne M MARONG _TYPE 12
#defi ne M nOUT_CF RANCE 14
#defi ne M nBAD RECCRD 16
#defi ne M mNULL_DATA 18
#defi ne M nBAD DATA | NDEX 20
#defi ne M nBAD CRDER 22
#def i ne M mBAD _CONTEXT 24
#def i ne M nNOT_VALI D 26
#defi ne M nBAD BTREE 28
#defi ne M nmBAD W DCGET _REC 30
#def i ne M nBAD_CLASS TYPE 32
#defi ne M mMNO CLASS NAME 34
#def i ne M nTCO_MANY 36
#defi ne M nBAD | F MODULE 38
#defi ne M mNULL_DESC 40
#defi ne M nmOUT_CF_ BOUNDS 42
#def i ne M nBAD COMPRESS 44
#def i ne M nBAD ARG TYPE 46
#def i ne M nNOT_| MP 48
#def i ne M nNULL_| NDEX 50
#def i ne M nBAD KEY_TYPE 52
#def i ne M mBAD_CALLBACK 54
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Figure 6-250: <M ni M mPubl i c. h>*, Part 2 of 3

#defi ne M nNULL_RCQUTI NE 56
#defi ne MnNVEC TQO BI G 58
#defi ne M nBAD H ERARCHY 60
#defi ne M nBAD COLASS CCDE 62
#defi ne MnDl SPLAY_NOT_CPENED 63
#defi ne M nECF 64
#defi ne M MUNRESCLVED REFS 65
#defi ne M m\cr eat eCal | back "creat eCal | back"
#defi ne M nCR_CREATE XnCR_CREATE
#def i ne M macUnknown 1
#define MRk ypeM n 1
#defi ne M Rk ypel nt eger 1
#def i ne M nR ypeBool ean 2
#defi ne M iR ypeChar 8 3
#defi ne M nRt ypeChar 8Vect or 4
#define MnR ypeCString 5
#defi ne M iR ypeCStri ngVect or 6
#defi ne M nR ypeFl oat 7
#defi ne M R ypeCal | back 9
#defi ne M nR ypePi xnapl mage 10
#defi ne M nR ypePi xnmapDDl F 11
#defi ne M R ypeResour ce 12
#define MR ypeNul | 13
#def i ne M iR ypeAddr Nane 14
#defi ne M nR ypel conl nage 15
#defi ne M iR ypeFont 16
#defi ne M R ypeFont Li st 17
#defi ne M iR ypeCol or 18
#defi ne M R ypeCol or Tabl e 19
#defi ne M iR ypeAny 20
#defi ne MR ypeTransTabl e 21

#defi ne M nR yped assRecNane 22
#def i ne M R ypel nt eger Vect or 23
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Figure 6-251: <M i M nPubl i c. h>*, Part 3 of 3

#defi ne MR ypeXBit napFi | e 24
#def i ne M nR ypeCount edVect or 25
#defi ne M nR ypeKeysym 26
#defi ne M nR ypeSi ngl eFl oat 27
#defi ne M R ypeW deChar act er 28
#defi ne M R ypeFont Set 29
#defi ne M nR ypeMax 30
typedef short int M mCode ;
t ypedef unsi gned char M n8Code ;
t ypedef unsi gned short int M nCr f set
typedef short int M nType ;
t ypedef unsi gned short int M nSi ze ;
typedef short int M nCount
t ypedef unsi gned char M nHl ag ;
typedef long int M nResource id ;
typedef short int M & oup ;
#def i ne M nmVaxResour ceSi ze 65535
#def i ne M nCsQpenPar amVer si on 1
typedef struct ({
Car di nal Ver si on;
char *defaul t _f nane;
uni on {
unsi gned | ong rel at ed_nam
Bool ean cl obber_fl g;
} namflg;
D spl ay *di spl ay;
} M nGsCpenParam *M nmsQpenParanftr
typedef struct M nH erarchyDescStruct *M nH erarchy;
typedef struct {
String nane ;
Xt Poi nt er val ue ;
} MRMRegi sterArg, MnRegisterArg, *MnRegisterArglist ;
#def i ne URMacUnknown 1
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Figure 6-252: <Xm Mmiki | . h>* Part 1 of 3

t ypedef struct

{
| ong f1ags;
| ong functi ons;
| ong decorati ons;
i nt i nput _node;
| ong st at us;

} MotifWH nts;
typedef MotifWH nts MwH nt s;

#defi ne MAM H NTS_FUNCTI ONS (1L <<

#defi ne MAM H NTS DECCRATIONS (1L <<
#defi ne MAV H NTS_| NPUT_MXDE (1L <<
#defi ne MAM H NTS_STATUS (1L <<
#defi ne MAM FUNC ALL (1L <<
#def i ne MAM FUNC_RES| ZE (1L <<
#def i ne MAVM_FUNC_MOVE (1L <<
#defi ne MAM FUNC M N M ZE (1L <<
#defi ne MAM FUNC_MAXI M ZE (1L <<
#defi ne MAM FUNC_CLCBE (1L <<
#defi ne MAVM DECCR_ALL (1L <<
#def i ne MAM DECCR_BCRDER (1L <<
#def i ne MAM DECCR_RES| ZEH (1L <<
#defi ne MAM DECCR TI TLE (1L <<
#def i ne MAVM DECCR_MENU (1L <<
#defi ne MAV DECCR M N M ZE (1L <<
#def i ne MAV DECCR_MAXI M ZE (1L <<

#define MAW | NPUT_MODELESS

#define MW | NPUT_SYSTEM MCDAL

0)
1)
2)
3)

0)
1)
2)
3)
4)
5)

0)
1)
2)
3)
4)
5)
6)

#defi ne MK | NPUT_PR MARY APPLI CATI ON_MODAL

#defi ne MK | NPUT_FULL_APPLI CATI ON_MODAL

WNEFLO
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Figure 6-253: <Xm Muti | . h>* Part 2 of 3

#defi ne MW TEARCFF_W NDOW
#defi ne MAWLI NPUT_APPLI CATI ON_MCDAL

t ypedef struct

(1L << 0)

MAW | NPUT_PR MARY_APPLI CATI CN_MODAL

{
I ong f1 ags;
W ndow wm w ndow;,
} MotifWh nfo;
typedef MotifWhi nfo Mum nf o;
#defi ne MAM | NFO STARTUP_STANDARD (1L << 0)
#defi ne MAM | NFO_STARTUP_CUSTQM (1L << 1)
t ypedef struct
{
CARDB2 flags;
CARDB2 functi ons;
CARD32 decor ati ons;
| NT32 i nput Mode;
CARD32 st at us;
} PropMotifWH nts;
typedef ProphMotifWH nts PropMvH nt s;
#defi ne PROP_MOTI F WM H NTS _ELEMENTS 5

#defi ne PROP_MAVM H NTS ELEMENTS

#def i
#def i

ne _XA MOTI F_WJ H NTS
ne XA MAM H NTS

#def i
#def i

ne XA MOTI F_\W MESSAGES
ne XA MM MESSAGES

#define XA MOTI F WM CFFSET

PRCP_MOTI F_\W\ H NTS_ELEMENTS

" MOTI F_\WJ H NTS"
_XA MOTI F_W/ H NTS

" MOTI F_\W/ MESSAGES'
_XA_MOTI F_\W1 MESSAGES

" MOTI F_\W CFFSET"
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Figure 6-254: <Xm Mmiki | . h>* Part 3 of 3

#define _XA MOTI F_\Wi MENU " MOTI F_\W VENU'
#define _XA MW MENU XA MOTI F_ W MENU

typedef struct

{
CAREB2 fl ags;

CARDB2 wnmW ndow,
} PropMoti f Wi nf o;
typedef PropMotif Wi nfo PropMuri nf o;

#defi ne PROP_MOTI F_W | NFO ELEMENTS 2

#def i ne PROP_MM | NFO ELEMENTS PROP_MOTI F_\W/ | NFO_ELEVENTS
#define XA MOTI F_W | NFO " MOTI F_W | NFO'

#define _XA MW | NFO _XA MOTI F_ W | NFO

#define _XA MOTI F_Bl NDI NGS " MOTI F_BI NDI NGS"

Figure 6-255: <Xni PanedW h>*

typedef struct _XnPanedWndowd assRec  * XmPanedW ndowwW dget A ass;
typedef struct _XnPanedW ndowRec * XnmPanedW ndowW dget ;
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Figure 6-256: <X PushB. h>*

typedef struct _XmPushButtond assRec *XnPushButtonW dget d ass;
typedef struct _XmPushButtonRec * XnmPushBut t onW dget ;

Figure 6-257: <Xl PushBG h>*

typedef struct XnPushButtonGadget d assRec  *XmPushButt onGadget A ass;
typedef struct _XmPushButtonGadget Rec * XnPPushBut t onGadget ;
typedef struct _XnPushButtonGCache(hj Rec * XnPPushBut t onGCache(hj ect ;

Figure 6-258: <Xm RepType. h>*

#define XnREP_TYPE | NVALI D OX1FFF

typedef unsigned short XnRepTypeld ;

typedef struct

{

String rep_type_nane ;

String *val ue_nanes ;

unsi gned char *val ues ;

unsi gned char num val ues ;

Bool ean reverse_installed ;

XmRepTypel d rep_type_id ;

} XmRepTypeEnt ryRec, *XnRepTypeEntry, XnRepTypeli st Rec, *XnRepTypeli st ;
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Figure 6-259: <Xn RowCol urm. h>*

typedef struct _XmRowCol umd assRec * XnRowCol unnW dget A ass;
typedef struct _XmRowCol ummRec * XmRowCol ummW dget ;

Figure 6-260: <Xnf Scal e. h>*

typedef struct XnBcal ed assRec * XnBcal eWdget A ass;
typedef struct _XnBcal eRec * XnBcal eWdget ;

Figure 6-261: <Xni Screen. h>*

typedef struct _XnBcreenRec * Xncr een;
typedef struct _XnBcreend assRec *Xnfcreend ass;

Figure 6-262: <X Scrol | Bar. h>*

typedef struct _XnBcroll Bard assRec * Xnicrol | Bar Wdget A ass;
typedef struct _XnScroll Bar Rec * Xnfcr ol | Bar Wdget ;
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Figure 6-263: <Xni Scr ol | edW h>*

typedef struct _XnScroll edWndowd assRec * Xnscrol | edW ndowwW dget A ass;
typedef struct _XnScrol | edW ndowRec * Xnscr ol | edW ndoww dget ;

Figure 6-264: <Xni Sel ecti oB. h>*

typedef struct _XnBel ecti onBoxd assRec * XnBel ecti onBoxW dget A ass;
typedef struct _XnBel ecti onBoxRec * XnBel ecti onBoxW dget ;

Figure 6-265: <Xml Separ at 0G h>*

typedef struct _XnBeparat or Gadget A assRec * XnBepar at or Gadget d ass;
typedef struct _XnBeparat or Gadget Rec * XnBepar at or Gadget ;
typedef struct _XnBeparator QCacheChj Rec  * XnBepar at or Cache(hj ect ;

Figure 6-266: <Xni Separ at or . h>*

typedef struct XnBeparatord assRec * XnBepar at or Wdget A ass;
typedef struct _XnBeparat or Rec * XnBepar at or Wdget ;
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Figure 6-267: <Xm Text . h>*

typedef struct _XnText Sour ceRec * Xnext Sour ce;
typedef struct XnTextd assRec *XnText Wdget d ass;
typedef struct _XnTextRec * XmText W dget ;

Figure 6-268: <Xni Text F. h>*

typedef struct _XnTextFi el dd assRec *XnmText Fi el dWdget A ass;
typedef struct _XnmTextFi el dRec * XmText F el dW dget ;

Figure 6-269: <X Toggl eB. h>*

typedef struct _XmToggl eButtond assRec *XnToggl eButt onW dget A ass;
typedef struct _XmToggl eButtonRec * XmToggl eBut t onW dget ;

Figure 6-270: <Xm Toggl eBG h>*

typedef struct _XmToggl eButtonGadget A assRec
typedef struct _XmToggl eButtonGadget Rec
typedef struct _XmToggl eButtonGCachehj Rec

* XmToggl eBut t onGadget A ass;
* XmToggl eBut t onGadget ;
* Xmloggl eBut t onGCache(hj ect ;
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Figure 6-271: <Xm Vendor S. h>*

typedef struct _XmMVendor Shel | Rec
typedef struct _XmMVendor Shel | A assRec *XnVendor Shel | Wdget d ass;

* Xmvendor Shel | Wdget ;

Figure 6-272: <X Vi rt Keys. h>*, Part 1 of 2

#defi ne _CBF _Keysyns

#def i ne osf XK BackSpace 0x1004FF08
#defi ne osf XK | nsert 0x1004FF63
#define osf XK Del ete 0x1004FFFF
#def i ne osf XK _Copy 0x1004FF02
#def i ne osf XK _Qut 0x1004FF03
#defi ne osf XK Paste 0x1004FF04
#def i ne osf XK_AddMode 0x1004FF31
#defi ne osf XK Pri naryPast e 0x1004FF32
#defi ne osf XK _Qui ckPast e 0x1004FF33
#defi ne osf XK PagelLeft 0x1004FF40
#def i ne osf XK Pagelp 0x1004FF41
#def i ne osf XK _PageDown 0x1004FF42
#defi ne osf XK PageR ght 0x1004FF43
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Figure 6-273: <Xl Vi rt Keys. h>*, Part 2 of 2

#def i ne osf XK_EndLi ne 0x1004FF57
#def i ne osf XK Begi nLine  0x1004FF58
#define osf XK Activate 0x1004FF44
#defi ne osf XK_MenuBar 0x1004FF45
#defi ne osf XK A ear 0x1004FFOB
#def i ne osf XK _Cancel 0x1004FF69
#def i ne osf XK Hel p 0x1004FF6A
#defi ne osf XK Menu 0x1004FF67
#defi ne osf XK Sel ect 0x1004FF60
#defi ne osf XK _Undo 0x1004FF65
#def i ne osf XK Left 0x1004FF51
#defi ne osf XK W 0x1004FF52
#def i ne osf XK_R ght 0x1004FF53
#def i ne osf XK_Down 0x1004FF54
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Figure 6-274: <Xm Xm h>*, Part 1 of 14

#def i ne XMUNSPEQ FI ED Pl XMVAP 2

#def i ne XnSTRI NG 08 _CHARSET XnBTR NG_| S(8859_1

#def i ne XnFALLBACK CHARSET XnBTR NG_| S8859_1

#def i ne XnDEFAULT _FONT _ XnBSDEFAULT_FONT

#defi ne XnDEFAULT BACKGROUND _XnBDEFAULT_BACKGROUND

#defi ne XnDEFAULT DARK THRESHOLD 20

#defi ne XnDEFAULT LI GHT_THRESHOLD 90

#defi ne XnDEFAULT FOREGROUND THRESHOLD 70

typedef enun{ XnFONT_|S FONT, XnFONT IS FONTSET } Xnont Type;

enun{ XnBTRNGD RECTIONL TOR XnBTR NG DI RECTION R TO L
.

#def i ne XnBTRI NG DI RECTI ON DEFAULT ((XnBtringDirection) 255)

typedef unsigned char * XnString;

typedef Xn&tring * Xn$t ri ngTabl e;

typedef char * Xn$t ri ngChar Set ;

t ypedef unsi gned char Xnst ri ngConponent Type;

t ypedef unsi gned char XnstringDirection;

typedef struct _XnfontLi st Rec * Xnont Li st Ent ry;

typedef struct _XnfontLi st Rec * Xnont Li st ;

typedef struct _ XnBtringContext Rec * Xn®tringContext ;

typedef struct _ XnBtringRec * XnBtring;

typedef struct _Xm StringContextRec *Xn&tri ngCont ext;

typedef struct _XnfontLi st Cont ext Rec *Xntont Cont ext ;

enun{  XnBTR NG_COMPONENT _UNKNOMN, XnBTR NG_COMPONENT_CHARSET,
XnETR NG_COMPONENT_TEXT, XnBTR NG_COMPONENT_DI RECTI ON,
XnETR NG_COMPONENT_SEPARATCR, XnBTR NG_COMPONENT_LQCALE _TEXT
.
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Figure 6-275: <Xm Xm h>* Part 2 of 14

#def i ne XnSTR NG _COMPONENT_END ( (X8t ri ngConponent Type) 126)
#defi ne XnBTR NG COMPONENT_USER BEA N (( XnBt ri ngConponent Type) 128)
#def i ne XnSTR NG COMPONENT_USER END ( (X8t ri ngConponent Type) 255)
typedef struct XnPrimtivedassRec * XnPrimtiveWdgetd ass;
typedef struct XmPrimtiveRec * XnPrimtiveWdget;
typedef struct _XmGadgetd assRec * XmGadget A ass;
typedef struct _XmGadget Rec * XmGadget ;
typedef struct _Xmivanager d assRec * Xmivanager W dget d ass;
typedef struct _Xmvanager Rec * Xnmivanager W dget ;
enun{  XnCHANGE ALL, XCHANGE _NONE,
XmCHANGE W DTH, XCHANGE _HEI GHT
|
enun{  XnPl XELS, Xn100TH M LLI METERS,
XmLOO0TH_| NOHES, XmlO0TH_PQ NTS,
XmLOOTH_FCNT_UNI TS
|
enun{ XnDESTROY, XmUNVAP,
XnDO_NOTH NG
|
enun{ XnEXPLIQT, XnPA NTER
|
enun{ XImNONE, XnTAB_GROUP,
XnBTI CKY_TAB_GROLP, XnEXCLUSI VE_TAB GROP
|
#def i ne XnDYNAM C DEFAULT _TAB GROP ((XmNavi gat i onType) 255)
6-222 LIBRARIES

DRAFT COPY
March 19, 1997
File: abi_386/chap6 (Delta 44.21)
386:adm.book:sum

Page: 313




Figure 6-276: <X Xm h>*, Part 3 of 14

enun{ XnmBELL = 1
.

enun{ XmNO_CR ENTATI QN XnVERTI CAL,
XHCORI ZONTAL
.

enun{  XMADRK AREA, XmVENU_BAR,
XmVENU_PULL DO, XmVENU_PCPUP,
XmivVENU_CPTI ON
.

enun{  XmNO PACKI NG XnPACK_TI GHT,
XPACK_ CCLUWN, XnPACK_NCNE
.

enun{  XmALI G\VENT_CONTENTS TCP = 3,
XmALI GNVENT _OONTENTS_BOTTCM
b

enun{  XnTEAR CFF_ENABLED, XnTEAR_OFF_DI SABLED
b

enun{  XMUNPOST, XMUNPCST_AND_REPLAY
b

enun{  XmLAST PCSITION = -1, XnFl RST_PCSI TI ON
b

enun{  XmALI G\VENT_BEG NN NG XmALI GNVENT _CENTER,
XmALI GNVENT_END
b
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Figure 6-277: <Xm Xm h>*, Part 4 of 14

enun{  XmALI G\VENT_BASELI NE_TCP,
XALI GNVENT _BASELI NE_BOTTOM = 2, XmALI GNVENT W DGET_TCP,
XmALI GNVENT W DGET_BOTTOM
b

enun{ XnFRAME_GENER C CH LD, XnFRAVE_ WORKAREA CH LD,
XnFRAVE_TI TLE_CH LD
b

enun{  XnN OF MANY = 1, XTONE_CF_MANY

b

enun{ XmATTACH NONE, XmATTACH FCRV|
XMmATTACH_CPPCSI TE_FCRM XMmATTACH W DCET,
XmATTACH_CPPCS| TE_W DCGET, XMmATTACH_PCSI TI ON,

XMmATTACH_SELF

|

enun{  XnRESI ZE_ NONE, XnRES| ZE_GROW
XNRES| ZE_ANY
b
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Figure 6-278: <Xl Xm h>*, Part 5 of 15

enun{ XmCR_NCNE,
XmCR_VALUE_CHANGED,
XmCR_DECREMENT,
XnCR_PACGE_DECREMENT,
XnCR_TO BOTTQM
XCR_ACTI VATE,
XnCR_Dl SARV|
XCR_UNVAP,
XmCR LGSl NG_FOOUS,
XmCR_MOVI NG_| NSERT_CURSCR,
XmCR_SI NALE_SELECT,
XnCR_EXTENDED SEL ECT,
XmOR_DEFAULT _ACTI O\
XmCR_CLI PBOARD DATA DELETE,
XnCR_CK,
XnCR_APPLY = 34,
XmCR_COMVAND _ENTERED,
XnCR_EXPCEE,
XCR_| NPUT,
XnCR_LCSE_PRI MARY,
XCR_TEAR CFF_ACTI VATE,
XmCR_CBSOURED TRAVERSAL

b

t ypedef struct
{

i nt reason;
XEvent *event;
} XmAnyCal | backStruct;

t ypedef struct

{
i nt reason;
XEvent *event;
i nt click count;

} XmArrowBut t onCal | backStruct ;

XCR_HELP,
XTCR_| NCREMENT,
XMCR_PAGE_| NOREMVENT,
XCR_TO TCP,

XCR_DRAG

XTCR_ARM

XCR_MAP = 186,

XCR_FOOUS,
XMCR_MODI FY1 NG TEXT_VALLUE,
XMCR_EXEQUTE,

XCR_MULTI PLE_SELECT,
XMCR_BROMBE_SELECT,
XMCR_CLI PBOARD DATA REQUEST,
XMCR_CASCAD NG
XMCR_CANCEL,
XCR_NO_MATCH
XITCR_COVMAND CHANGED,
XCR_RES ZE,
XTCR_GAl N_PRI MARY,
XMCR_CREATE,

XCR TEAR OFF_DEACTI VATE,
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Figure 6-279: <Xm Xm h>*, Part 6 of 14

typedef struct
{ .
i nt r eason;
XEvent *event;
Wndow wi ndow;
} XnDr awi ngAr eaCal | backStruct ;

typedef struct
{ .
i nt r eason;
XEvent *event;
Wndow wi ndow;
i nt click _count;
} XnDrawnBut t onCal | backStruct ;

typedef struct

{
i nt reason;
XEvent *event;
i nt click _count;

} XmPushButt onCal | backStruct ;

typedef struct
{ .

i nt reason;

XEvent *event;

Wdget widget;

char *dat a;

char *cal | backstruct;
} XmRowCol umCal | backSt ruct ;
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Figure 6-280: <Xm Xm h>*, Part 7 of 14

typedef struct
{ .
int reason;
XEvent * event;
i nt val ue;
int pixel;
} XnEcrol | Bar Cal | backStruct ;

typedef struct
{ .
i nt reason;
XEvent * event;
int set;
} XmToggl eBut t onCal | backSt ruct;

typedef struct

{
i nt reason;
XEvent *event,
XnBtring item
i nt i tem| ength;
i nt i tem position;
XnBtring *selected itens;
i nt sel ected_itemcount;
i nt *sel ected_item positions;
char sel ection_type;

} Xnii st Cal | backStruct;

typedef struct

{
i nt reason;
XEvent *event;
Xnstring val ue;
i nt | engt h;

} Xngel ecti onBoxCal | backStruct;
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Figure 6-281: <Xm Xm h>*, Part 8 of 14

t ypedef struct

{
int reason;
XEvent *event;
Xnstring val ue;
i nt | engt h;

} XmCommandCal | backSt ruct ;

t ypedef struct

{
i nt reason;
XEvent *event;
Xnstring val ue;
i nt | engt h;
Xnstring nmask;
i nt nmask_| engt h;
Xnstring dir ;
i nt dir_length ;
Xnstring pattern ;
i nt pattern_length ;

} XnFil eSel ecti onBoxCal | backSt ruct ;

t ypedef struct
{ .
i nt reason;
XEvent * event;
i nt val ue;
} Xntcal eCal | backSt ruct ;

enun{  XmMULTI CLI CK_DI SCARD, XmMULTI CLI CK_KEEP
b
enun{  XnSHADOWNIN = 7, XnSHADOW QUT
b
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Figure 6-282: <Xl Xm h>*, Part 9 of 14

enun{

enun{

enun{

enun{

enun{

enun{

enun{

enun{

enun{

XmARROW UP,
XmARROW LEFT,

b

XTNO LI NE,
XMDOUBLE. LI NE,
XMDOUBLE_DASHED LI NE,
XmSHADOW ETCHED _OUT,
XSHADOW ETCHED OUT_DASH,

b

XPl XVAP = 1,
}os

XMW NDOW
XTOURSCR = 2
}os

XTVAX_ON TCP,
XIVAX_ON_LEFT,

b

X8l NGLE_SELECT,
XEXTENDED _SELECT,

b
XnSTATI C,
b

XMVAR ABLE,
XRES| ZE_| F_PCBSI BLE

b

XMAUTQVATI C,
}os

XmARROW DO
XMARROW R GHT

XSl NGLE_LI NE,
XSl NGLE_DASHED LI NE,
XSHADOW ETCHED | N
XSHADOW ETCHED | N_DASH,
Xm NVALI D_SEPARATCR TYPE

XnBTR NG

XmVAX_CN_BOTTOM
XmVAX_ON R GHT

XmMULTI PLE_SELECT,
XBROWSE._SELECT

XnDYNAM C

XIOONSTANT,

XmAPPLI CATI ON_DEFI NED
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Figure 6-283: <Xl Xm h>* Part 10 of 14

enun{ XmAS _NEEDED = 1
b

#defi ne SWTCP 1
#def i ne SWBOTTQM 0
#def i ne SWLEFT 2
#define SWR GHT 0
#def i ne XnTCP_LEFT (SWTCP | SWLEFT)

#define XnBOTTOM LEFT  (SWBOTTOM | SWLEFT)
#def i ne XnTCP_R GHT (SWTCP | SWR GHI)

#define XMBOTTOM R GHT  (SWBOTTCM | SWR GHT)

enun{  XmOOMVAND ABOVE WWDRKSPACE, XOOMVAND BEL O WORKSPACE
b

enun{  XoMWLTI _LINE EDIT, XSl NALE_LINE_EDI T
b

typedef enun{
XnTEXT_FORWARD,
XnTEXT _BACKWARD
} XnTextDirection;

typedef |ong XnText Position;
typedef At om Xnirext For mat ;

#define XnFMI_ 8 BI T ((XnText Format) XA STRI NG

#define XnFMI_16 BI T ((XnText Format) 2)

#define FMISBI T XEMT 8 BI T

#define FMI16BI T XnEMT_16_BI T
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Figure 6-284: <Xnl Xm h>* Part 11 of 14

t ypedef enun{
XnSELECT _PCSI TI ON
XnSELECT _WORD,
XnSELECT_ALL,
} XnText ScanType ;

t ypedef enun{
XmH GHLI GHT_NCRVAL,
XmH G-I GHT_SECCNDARY_SELECTED
} XnmH ghl i ght Mode

typedef struct {
char *ptr;
int length;
XnText For mat f ormat ;
} XnText Bl ockRec, *Xnrext Bl ock;

t ypedef struct

{ .
int reason;
XEvent *event,
Bool ean doit;
long currinsert, new nsert;
| ong startPos, endPos;
XnText Bl ock text;

XSELECT WH TESPACE,
XSELECT LI NE,
XSELECT PARAGRAPH

XmH GHLI GHT_SELECTED,

} XmText VerifyCal | backStruct, *XnTextVerifyPtr;

typedef struct {
wchar t *wecsptr;
int length;
} XnText Bl ockRecWs, *XnText Bl ockV¢s;
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Figure 6-285: <Xnl Xm h>* Part 12 of 14

typedef struct

{

int reason;

XEvent *event;

Bool ean doit;

long currlnsert, new nsert;
| ong startPos, endPos;
XnText Bl ockWs text;

} XnmText Veri fyCal | backSt ruct Ws, *XnTText Veri fyPtrV¢s;

#def i ne XmText Get TopPosi ti on
#def i ne XnmText Set TopPosi ti on

#def i ne XmOCPY_FAI LED
#def i ne XmOOPY_SUCCEEDED
#def i ne XmOCPY_TRUNCATED

enun{ XDl ALOG NONE,

XDl ALOG_CANCEL_BUTTQN,
XDl ALOG_OK_BUTTON,

XDl ALCG_FI LTER TEXT,
XDl ALOG LI ST,

XDl ALOG_MESSAGE LABEL,
XDl ALOG_SYMBOL_LABEL,
XDl ALOG_SEPARATCR

XDl ALOG DI R LI ST_LABEL

b

#def i ne XnDl ALGG H STCRY_LI ST
#def i ne XnDl ALOG PROMPT_LABEL
#defi ne XnDl ALOG VALUE TEXT
#defi ne XnDl ALOG COMVAND TEXT
#define XnDl ALOG FI LE LI ST
#define XnDl ALOG FI LE LI ST _LABEL

XnText Get TopChar act er
XnText Set TopChar act er

XDl ALOG APPLY_BUTTON,
XDl ALOG DEFAULT BUTTON,
XDl ALOG FI LTER LABEL,
XDl ALOG HELP_BUTTQN,

XDl ALOG LI ST_LABEL,

XDl ALOG_SELECTI ON_LABEL,
XDl ALOG TEXT,

XDl ALOG DI R LI ST,

XDl ALOG LI ST
XDl ALOG_SELECTI ON_LABEL
XDl ALOG TEXT

XDl ALOG TEXT

XDl ALOG LI ST

XDl ALOG LI ST_LABEL
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Figure 6-286: <Xnl Xm h>*, Part 13 of 14

enun{  XmD ALOG MCDELESS, XDl ALOG PR MARY_APPLI CATI ON_MCDAL,
XDl ALOG FULL_APPLI CATI ON_MODAL, XDl ALOG SYSTEM MODAL
}os
#def i ne XnDl ALOG APPLI CATI ON_MODAL XnDl ALOG PR MARY_APPLI CATI ON_MCDAL
enun{  XwPLACE_ TCP, XnPLACE_ABOVE_SELECTI O\,
XnPLACE_BELOW SELECTI ON
}os

#define XnHl LE D RECTCRY (1 << 0)
#define XnFl LE REGULAR (1 << 1)
#define XnFl LE_ ANY_TYPE (XnFl LE_D RECTCRY | XnFl LE_ REGLAR)

enun{ XDl ALOG WIRK_AREA XnDl ALOG_PROMPT,
XDl ALOG_SELECTI ON, XDl ALOG_ COMVAND,
XDl ALOG FI LE_SELECTI ON
b

enun{  XnD ALOG TEMPLATE, XnDl ALOG_ERRCOR
XDl ALOG | NFORVATI O\, XnDl ALOG MESSAGE,
XDl ALOG_QUESTI ON, XnDl ALOG WARNI NG
XDl ALOG WORKI NG
b

t ypedef enun{
X\l S| BI LI TY_UNCBSOURED, XM Sl Bl LI TY_PARTI ALLY_CBSCURED,
XM SI Bl LI TY_FULLY _CBSCURED
} XVisibility ;

typedef enun{

XnTRAVERSE_CURRENT, XnTRAVERSE_NEXT,
XnTRAVERSE_PREV, XnTRAVERSE_HOME,
XnTRAVERSE_NEXT_TAB_GROUP, XnTRAVERSE_PREV_TAB_GROLP,
XnTRAVERSE_UP, XnTRAVERSE_DOW,
XnTRAVERSE_LEFT, XnTRAVERSE R GHT

} Xmiraversal Drection ;
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Figure 6-287: <Xl Xm h>* Part 14 of 14

typedef struct _Xmilraver seCbscuredCal | backStruct

{ i nt reason ;
XEvent * event ;
W dget traversal destination ;

Xmlraversal D rection direction ;
} Xmilraver seCbscur edCal | backStruct

t ypedef unsi gned char Xm\avi gat i onType;
typedef unsi gned char XnButtonType;

typedef XnButtonType * XnButtonTypeTabl e;
typedef KeySym* XnKeySynTabl e;

typedef XnBtringCharSet * XnBtringChar Set Tabl e;

typedef struct _XnBecondar yResour ceDat aRec{
XmResour ceBaseProc base_proc;

Xt Poi nt er client_data;
String nane;

String res_cl ass;

Xt Resour celLi st r esour ces,
Car di nal num r esour ces;

} XnBecondar yResour ceDat aRec, * XnBecondar yResour ceDat a;
typedef |ong XnOffset;
typedef XnCffset *XnffsetPtr;

enun{  XnPUSHBUTTON = 1, XnTOGALEBUTTON,
XRADI CBUTTCN, XMCASCADEBUTTON,
XBEPARATCR, XnDOUBLE_SEPARATCR,
Xl TLE
}

#def i ne XWOHECKBUTTON XnTOGALEBUTTON
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Figure 6-288:

<Xml Xn6t r Def s. h>*, Part 1 of 34
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XmCAccel erator "Accel erator”

XmCAccel erat or Text "Accel erat or Text "

XmCAdj ust Last " Adj ust Last "

XnCAdj ust Mar gi n " Adj ust Mar gi n"

XnCAl i gnment " Al'i gnrent *

XCAl | owQverl ap "A | owOver | ap”

XCAni mat i onMask " Ani nat i onivask"

XCAni mat i onPi xmap " Ani mat i onPi xnap"

XmCAni mat i onPi xmapDept h " Ani mat i onPi xnapDept h"
XmCAni mati onStyl e "Ani mati onStyl e"

XnCAppl yLabel String " Appl yLabel String"

XCAr Cal | back " ArnCal | back"

XCAr mCol or " Ar nCol or "

XCAr nPi xmap " Ar nPi xmap”

XCArrowDi rection "ArrowD rection”
XmCAt t achnment "Attachnent ™

XnCAudi bl eWar ni ng " Audi bl eVér ni ng"

XmCAut oShowQur sor Posi ti on " Aut oShowQur sor Posi ti on”
XrCAut oUnmanage " Aut olnnanage”

XmCAut ormat i cSel ection "Aut onmati cSel ecti on”
XnCAvai l ability "Availability"

XmCBackgr oundPi xmap " Backgr oundPi xrmap"

XmCBl endMbdel " Bl endModel ™

XmCBl i nkRat e "Bl i nkRat e"

XmCBot t onBhadowCol or " Bot t onBhadowCol or "
XmCBot t onhadowPi xnap " Bot t onBhadowPi xnap"
XmCBut t onAccel er at or Text "Butt onAccel erat or Text "
XmCBut t onAccel erators "ButtonAccel erat ors”
XnmCBut t onCount " But t onCount "

XmCBut t onFont Li st "Butt onFont Li st"
XmCBut t onvhenoni cChar Set s " But t onivhenoni cChar Set s”
XmCBut t onMhenoni cs " But t onivhenoni ¢cs”

XnmCBut t onSet " ButtonSet "

XCBut t onType "Butt onType"
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Figure 6-289: <Xl XnBt r Def s. h>*, Part 2 of 34
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XmCBut t ons " Butt ons”

XnmCCancel Label String "Cancel Label String”

XnCChi | dHor i zont al Al'i gnnent " Chi | dHor i zont al Al i gnnent ™
XnmCChi | dHor i zont al Spaci ng " Chi | dHor i zont al Spaci ng"
XmCChi | Pl acenent " Chi | dPI acenent ™

XCChi | dType " Chi | dType"

XnCChi | dVerti cal Ali gnment " Chil dVerti cal Al'i gnment ™
XmOChi | dren " Chi | dren”

XrOd ientData "dientData"

X4 i pWndow "d i pW ndow'

XmOCol ums " Col umms™

XrrOCommrandW ndow " ConmandW ndow"

XmOCommandW ndowLocat i on " CommandW ndowLocat i on"
XmOConvert Proc " Convert Proc”

XmOQur sor Backgr ound " Qur sor Backgr ound"”

XmOQur sor For egr ound " Qur sor For egr ound"”

XmOQur sor Posi tion "Qursor Position"

XmOQur sor Posi ti onVi si bl e "Qursor PositionVisible"
XmCDar kThr eshol d " Dar kThr eshol d"

XmCDeci nmal Poi nts " Deci nal Poi nts"

XmCDef aul t But t onShadowThi ckness " Def aul t But t onShadowThi ckness"
XnCDef aul t But t onType " Def aul t But t onType"

XnmCDef aul t CopyQur sor | con " Def aul t CopyQur sor | con”
XmCDef aul t Font Li st " Defaul t Font Li st"

XmCDef aul t | nval i dQursorl con "Defaul t|nvalidCQursorlcon”
XmCDef aul t Li nkQur sor | con "Def aul t Li nkQursor| con"
XrCDef aul t MoveQur sor | con " Def aul t MoveCur sor | con”
XrCDef aul t NoneCQur sor | con " Def aul t NoneCur sor | con"
XmCDef aul t Posi ti on " Defaul t Position"

XrCDef aul t Sour ceQur sor | con " Def aul t Sour ceCur sor | con"
XmCDef aul t Val i dQur sor | con "Defaul tVal i dCQursorlcon”
XmCDel et eResponse " Del et eResponse”

XmCDeskt opPar ent " Deskt opPar ent "

XnCD al ogStyl e "D al ogStyl e"

XnCD al ogTitle "D alogTitle"
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Figure 6-290: <Xm Xnst r Def s. h>*, Part 3 of 34
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XmCDi al ogType "D al ogType"

XmCDirLi stltemCount "DirlListltenCount™”
XmCDirListltens "DirListltens”

XnCDirLi st Label String "DirListLabel String"
XmCDi r Mask "D r Mask"

XmCDi r Sear chProc "D r Sear chProc”

XmCDi r Spec "D r Spec”

XnCDirectory "Directory"

XmCDirectoryValid "D rectoryValid"

XmCD sar nCal | back "D sarnCal | back"
XmCDoubl ed i ckl nterval "Doubl ed i cklnterval "
XmCDr agCont ext A ass " DragCont ext d ass"

XnCDr agDr opFi ni shCal | back " Dr agDr opFi ni shCal | back"

XmCDr agl cond ass " Dragl cond ass"

XmCDr agl ni ti atorProtocol Style "DraglnitiatorProtocol Styl e"

XnCDr aghbt i onCal | back " Dr aghot i onCal | back”
XmCDr agQper ati ons " DragQper at i ons"

XmCDr agQver Mode " Dr agQver Mode"

XCDr agProc " Dr agPr oc™

XmCDr agRecei ver Prot ocol Styl e "DragRecei ver Prot ocol Styl e"

XrCDx opProc " Dr opPr oc"

XmCDr opRect angl es " Dr opRect angl es"
XmCDropSiteActivity "DropSiteActivity"

XmCDr opSi t eEnt er Cal | back " DropSit eEnt er Cal | back"
XmCDr opSi t eLeaveCal | back "DropSit eLeaveCal | back"
XmCDr opSi t eManager A ass " DropSi t eManager A ass”
XmCDr opSi t eQper ati ons "DropSit eQper ati ons”

XmCDr opSi t eType "DropSit eType"

XmCDr opSt art Cal | back "DropStart Cal | back”

XmCDr opTr ansf erd ass "DropTransf erd ass”

XmCDr opTransf ers "DropTransfers”

XnCEdi t abl e "Edi t abl e”

XmCEnt ryBor der " Ent r yBor der "

XmCEnt ryd ass "Entryd ass”

XCExport Target s " Export Tar get s”
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Figure 6-291: <X Xn®t r Def s. h>*, Part 4 of 34

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne

XmCExposeCal | back " ExposeCal | back"

XmCExt ensi onType " Ext ensi onType"

XCFi | eLi st temCount "Fil eLi stltenmCount"
XCFilelistltenms "FileListltens”

XnCFi | eLi st Label String "FileListLabel String”
XCFi | eSear chProc "Fi | eSear chProc”

XnCFi | eTypeNask "Fi | eTypeMask"

XnCR [ TOnAFrm"Fi | | OnAr

XCFi Il OnSel ect "Fill nSel ect™

XnCFi | terLabel String "FilterLabel String”
XmCFont Li st " Font Li st

XnCFor egr oundThr eshol d " For egr oundThr eshol d"
XnCHel pLabel String "Hel pLabel String”

XnCH ghl i ght Col or " H ghl i ght Col or"

XnCH ghl i ght OnEnt er "H ghl i ght OnEnt er "
XnCH ghl i ght Pi xmap "H ghl i ght Pi xmap"

XnCH ghl i ght Thi ckness "H ghl i ght Thi ckness"
XmCHor i zont al Font Unit "Hori zont al Font Uni t"
XmCHor i zont al Scrol | Bar "Hori zont al Scrol | Bar "
XnCHot " Hot "

X CCHandl e "1 CCHandl e

Xl nport Targets "I nport Targets”

Xl ncrenent "1 ncrenent”

X ncremental "I ncremental "

X ndi cat orn "1 ndi cat or On"

X ndi cat or Si ze "I ndi cat or Si ze"

XmQ ndi cat or Type "I ndi cat or Type"
XnOnitial Delay "Initial Del ay"

XnmQ nitial Focus "Initial Focus"

Xl nput Oreate "I nput O eat e”

X nput Met hod " | nput Met hod"

Xnd nval i dCur sor For eground "I nval i dCur sor For egr ound"

X sAligned "1sA igned"
Xl sHonmogeneous " | sHonogeneous”
X t enCount "1t enCount ™

6-238

DRAFT COPY
March 19, 1997
File: abi_386/chap6 (Delta 44.21)
386:adm.book:sum

Page: 329

LIBRARIES



Figure 6-292: <Xm Xnst r Def s. h>*, Part 5 of 34
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XnCtens "ltens"”

XmCKeyboar dFocusPol i cy " Keyboar dFocusPol i cy"
XnmCLabel Font Li st " Label Font Li st "

XnmCLabel | nsensi ti vePi xmap " Label | nsensi ti vePi xnap"
XmCLabel Pi xnmap "Label Pi xnmap"

XmCLabel String "Label String"

XmCLabel Type "Label Type"

XmCLi ght Threshol d " Li ght Thr eshol d"

XmCLi st Label String "ListLabel String"

XmCLi st Mar gi nHei ght " Li st Mar gi nHei ght "

XmCLi st Mar gi nWdt h " Li st Mar gi nWdt h"

XmCLi st Si zePol i cy "ListSizePolicy"

XmCLi st Spaci ng " Li st Spaci ng"

XmCLi st Updat ed "Li st Updat ed"

XmCLogi cal Parent "Logi cal Parent"

XmOvai nW ndowvar gi nHei ght " Mai nW ndowMar gi nHei ght ™
XmOvai nW ndowvar gi nWdt h " Mai nW ndowhar gi nW dt h"
XmQOvappi ngDel ay " Mappi ngDel ay"

XmQOvar gi nBot t om " Mar gi nBot t omY

XmQOvar gi nHei ght " Mar gi nHei ght "

XmOvar gi nLeft " Margi nLeft”

XmQOvar gi nR ght " Mar gi nRi ght ™

XmQvar gi nTop " Mar gi nTop"

XmQvar gi nWdt h " Mar gi nWdt h"

XmOvask " Mask"

XmOvax| tens " Max| t ens”

XmOvaxLengt h " MaxLengt h"

XmOvaxVal ue " MaxVal ue"

XmQvaxi mum " Maxi nunt

XmCMvenuBar " MenuBar "

XmOMenuPost " MenuPost "

XmOMenuW dget " MenuW dget "

XmOvessageProc " MessagePr oc”

XmOMessageW ndow " MessageW ndow"

XM ni m zeBut t ons "M ni ni zeBut t ons"
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Figure 6-293: <Xl XnBt r Def s. h>*, Part 6 of 34

#defi ne XmCM ni mum "M ni mun¥

#def i ne XmOvhenoni ¢ " Mhenoni ¢"

#def i ne XmCvhenoni cChar Set " Mhenoni cChar Set "
#def i ne XmCMove(paque " MoveQpaque”

#tdefine XmOMUIti dick "Miltidick"

#def i ne XmCMust Mat ch " Must Mat ch”

#def i ne XmCMwnDecor ati ons " MwrDecor at i ons”

#def i ne XmCMwnfunct i ons " Mwnfunct i ons"

#def i ne XmrCMw nput Mode " Ml nput Mode"

#def i ne XmCMwnivenu " Murivenu”

#def i ne XmOMwniessages " Mwniessages"

#def i ne XmCN\avi gati onType "Navi gati onType"

#def i ne XmONeedsMbt i on " NeedsMot i on"

#def i ne XmCNoMat chString "NolMat chString"

#def i ne XmO\oResi ze "NoResi ze"

#def i ne XmCNoneCQur sor For egr ound " NoneQur sor For egr ound"
#defi ne XmON\oti fyProc "Noti fyProc"

#def i ne XnmON\untChi | dren " Nunthi | dren”

#def i ne XmCON\unCol ums " NunCol urms"

#def i ne XmCON\unDr opRect angl es " Nunir opRect angl es"
#def i ne XmCN\unDr opTr ansfers " Nunbr opTr ansf er s"
#def i ne XmCNunExport Target s " NunExport Tar get s"
#def i ne XmCN\um nport Target s " Numd nport Tar get s"
#define XmOf fset "Cffset™

#def i ne XmOCkLabel String "CkLabel String"

#def i ne XmOper at i onChangedCal | back " per at i onChangedCal | back"
#def i ne XmOper at i onQur sor | con " Qper ati onCur sor | con"
#def i ne XnmOpti onLabel " pti onLabel "

#def i ne XmOpt i onMhenoni ¢ " ot i onvhenoni ¢

#def i ne XmOQut put O eat e " Qut put Or eat e"

#def i ne XmCPacki ng " Packi ng"

#def i ne XmCPagel ncr ement " Pagel ncr ement "

#def i ne XmCPaneMaxi num " PaneMaxi num’

#def i ne XmCPaneM ni num " PaneM ni num

#defi ne XnmCPattern "Pattern”
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Figure 6-294: <Xm Xnst r Def s. h>*, Part 7 of 34

#def i ne XmCPendi ngDel et e " Pendi nglel et e"

#def i ne XmCPopupEnabl ed " PopupEnabl ed"

#def i ne XmCPosi ti onl ndex "Positi onl ndex"

#def i ne XmCPost FronBut t on " Post Fr onBut t on"

#def i ne XmCPost Fr omCount " Post Fr onCount "

#def i ne XmCPost Fronli st " Post Fronli st"

#def i ne XmCPreedi t Type "Preedit Type"

#def i ne XmCProcessi ngD recti on "Processi ngh rection”
#define XmCPronpt String "Pronpt String"

#def i ne XmCPr ot ocol Cal | back "Protocol Cal | back"

#def i ne XmCPushBut t onEnabl ed " PushBut t onEnabl ed"
#def i ne XmOQual i f ySear chDat aProc " Qual i f ySear chDat aPr oc”
#def i ne XmCRadi oAl waysCne " Radi oAl waysne"

#def i ne XmCRadi oBehavi or "Radi oBehavi or"

#def i ne XmCReconput eSi ze "Reconput eS ze"

#def i ne XmCRect angl es " Rect angl es"

#def i ne XmCRepeat Del ay " Repeat Del ay"

#def i ne XmCResi zeCal | back " Resi zeCal | back"

#def i ne XmCResi zeHei ght " Resi zeHei ght "

#def i ne XmCResi zePol i cy "Resi zePol i cy"

#def i ne XmCResi zeWdth "Resi zeWdt h"

#def i ne XmCRowCol umType " RowCol umType"

#def i ne XmCRows " Rows"

#def i ne XmCRubber Posi ti oni ng " Rubber Posi ti oni ng"
#def i ne XmCSashHei ght " SashHei ght "

#def i ne XmCSashl ndent " Sashl ndent "

#def i ne XmCSashwdt h " SashW dt h"

#def i ne XmCScal eHei ght " Scal eHei ght "

#defi ne XmCScal eMul tipl e "Scal eMil tipl e"

#def i ne XmCScal eWdth " Scal eWwdt h"

#define XmCscroll "Scrol "

#defi ne XmCScrol | Bar D spl ayPol i cy "Scrol | Bar D spl ayPol i cy"
#defi ne XmCScrol | Bar Pl acenent "Scrol | Bar Pl acenent "
#define XmCscrol | Side "Scrol | S de"

#def i ne XmCScr ol | edW ndowMar gi nHei ght " Scr ol | edW ndowvar gi nHei ght ™
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Figure 6-295: <X Xn®t r Def s. h>*, Part 8 of 34
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XnCScr ol | edW ndowhvar gi nWdt h " Scr ol | edW ndowNar gi nW dt h"
XnCScrol l'ingPolicy "ScrollingPolicy”

XmCSel ect Col or " Sel ect Col or"

XnCSel ect I nsensi ti vePi xmap " Sel ect | nsensi ti vePi xmap"
XnCSel ect Pi xmap " Sel ect Pi xrmap"

XnCSel ect Threshol d " Sel ect Thr eshol d"

XnCSel ect edl t emCount " Sel ect edl t enCount "
XnCSel ect edl tens " Sel ect edl t ens”

XnCSel ecti onArrayCount " Sel ecti onArrayCount "
XnCSel ecti onLabel String "Sel ectionLabel String"
XnCSel ecti onPol i cy "Sel ectionPol i cy"
XmCSepar at or On " Separ at or On"

XmCSepar at or Type " Separ at or Type"

XnCSet " Set "

XmCShadowThi ckness " ShadowThi ckness™"
XnmCShadowType " ShadowType"

XnCShel | Uni t Type " Shel | Uni t Type"

XCShowAr r ows " ShowAr r ons”

XnCShowAsDef aul t " ShowAsDef aul t "
XnmCShowSepar at or " ShowSepar at or "

XnmCShowval ue " Showval ue”

XCSi mpl eCheckBox " Si npl eCheckBox"

XnCSi npl eMenuBar " Si npl eMenuBar "

XCSi nmpl eQpt i onMenu " Si npl eMpt | onMenu™”

XnCSi npl ePopupMenu " Si npl ePopupMenu”

XCSi npl ePul | downMenu " Si npl ePul | downMenu"
XCSi npl eRadi oBox " Si npl eRadi oBox"

XnCSi zePol i cy "Si zePol i cy"

XnCS iderSize "SiderSize"

XmCSour ce " Sour ce"

XmCSour ceQur sor | con " Sour ceQur sor | con”
XmCSour cel sExt ernal " Sour cel sExt ernal "
XnmCSour cePi xmapl con " Sour cePi xnapl con”
XmCSour ceW dget " Sour ceW dget "

XnmCSour ceW ndow " Sour ceW ndow!'
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Figure 6-296: <Xm Xnst r Def s. h>*, Part 9 of 34
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XmCSpaci ng " Spaci ng"

XnCStartTine "Start Ti me"

XCSt at eCur sor | con " St at eQur sor | con”
XnCStringDrection "Stringbrection”

XnCTear O f Model " Tear O f Model "

XnCText Font Li st " Text Font Li st

XnCText String "Text String”

XnCText Val ue " Text Val ue"

XnCTitleString "TitleString"

XnCTopChar act er " TopChar act er "

XnCTopl t enPosi ti on "TopltenPosition"
XnCTopLevel Ent er Cal | back " TopLevel Ent er Cal | back”
XnCTopLevel LeaveCal | back "TopLevel LeaveCal | back"
XnmCTopShadowCol or " TopShadowCol or "
XnCTopShadowPi xmap " TopShadowPi xnap"

XnCTr ansf er Proc " Transf er Proc"

XnCTr ansfer Status " Transf er St at us"

XnCTr aver sal On " Traver sal On"

XnCTr aver sal Type " Traver sal Type"

XnCTr eeUpdat eProc " Tr eeUpdat ePr oc"

XCTr oughCol or " Tr oughCol or"

XmOUni t Type " Uni t Type"

XnmOUnpost Behavi or " Uhpost Behavi or "

XmOunsel ect Pi xmap " Unsel ect Pi xnap"

XmOUpdat eSl i der Si ze "Updat eSl i der S ze"
XmOUseAsyncCGeonetry " UseAsyncGeonet ry”

XnmOUser Data " User Dat a"

XmCVal i dQur sor For egr ound " Val i dQur sor For egr ound"
XnmCVal ueChangedCal | back " Val ueChangedCal | back"
XnCval ueWs " Val ueWes”

XnCverifyBell "VerifyBell"

XmCVertical Alignnent "Vertical Ali gnment”
XmCVertical Fontlnit "Vertical FontUnit"
XmCVertical Scrol | Bar "Vertical Scrol | Bar"
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Figure 6-297: <Xml XnSt r Def s. h>*, Part 10 of 34

#defi ne XnmCVi si bl el t emCount "M si bl el t enCount "
#defi ne XnCvi si bl eWenCr f "M si bl eWhenCf f "
#def i ne XmCVi sual Pol i cy "V sual Pol i cy"

#defi ne XnmOWhi chButt on "Wi chBut t on"

#def i ne XmQWr dWap " VWor dW ap”

#defi ne XnOWor KW ndow " Wor kW ndow"

#defi ne XnCxXnString "XnBtring"

#defi ne XmNaccel erator "accel erator"

#defi ne XmN\accel erat or Text "accel erat or Text "
#defi ne XmN\acti vat eCal | back "acti vat eCal | back"
#def i ne XmNadj ust Last "adj ust Last"

#def i ne XmiNadj ust Mar gi n "adj ust Mar gi n"

#def i ne XmiNal i gnment "al i gnment "

#defi ne Xm\al | owQverl ap "al | owQver| ap"

#defi ne Xm\al | owResi ze "al | owResi ze"

#defi ne XmNani mat i onMask "ani mat i onMask"

#def i ne XmiNani nati onPi xmap " ani mat i onPi xnap"
#def i ne XmiNani mat i onPi xmapDept h "ani mat i onPi xnapDept h"
#defi ne XmNani mati onStyl e "ani mati onStyl e"
#def i ne XmiNappl yCal | back "appl yCal | back"

#def i ne XmiNappl yLabel String "appl yLabel String"
#defi ne XmNar nCal | back "ar nCal | back"

#defi ne XmNar nCol or " ar nCol or "

#def i ne XmiNar nPPi xmap " ar nPi xmap"

#defi ne XmNarrowDi rection "arrowDi rection”
#defi ne XmN\att achrment "attachnent™”

#def i ne XmiNaudi bl eVar ni ng "audi bl eVar ni ng"
#defi ne XmNaut oShowCur sor Posi ti on "aut oShowCur sor Posi ti on"
#def i ne XmNaut oUnmanage " aut oUnnmanage"

#defi ne XmNaut ormat i cSel ection "aut onati cSel ecti on”
#define XmNavail ability "availability"

#defi ne Xm\bl endMbdel " bl endModel "

#defi ne Xm\bl i nkRat e "bl i nkRat e"

#defi ne Xm\bot t oAt t achnment "bott onAt t achnent "
#defi ne Xm\bot t onf f set "bot t onf f set "
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Figure 6-298: <Xml Xn6t r Def s. h>* Part 11 of 34
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Xm\bot t onPosi ti on "bott onfPosi ti on"
Xm\bot t onBhadowCol or " bot t onshadowCol or "

Xm\bot t onhadowPi xnmap " bot t onBhadowPi xnap"

Xm\bot t omW dget " bot t omWV dget "

Xm\br owseSel ecti onCal | back "browseSel ecti onCal | back”
Xm\but t onAccel er at or Text "butt onAccel er at or Text "
Xm\but t onAccel erators "buttonAccel erat ors”

Xm\but t onCount " but t onCount "

Xm\but t onFont Li st "but t onFont Li st"
Xm\but t onMhenoni cChar Set s " but t onvhenoni cChar Set s
Xm\but t onMhenoni cs " but t onivhenoni cs”

Xm\but t onSet "butt onSet "

Xm\but t onType "but t onType"

Xm\but t ons "but t ons"

Xm\cancel Button "cancel Button"

Xm\cancel Cal | back "cancel Cal | back"

Xm\cancel Label String "cancel Label String"
Xm\cascadePi xmap " cascadePi xmap"

Xm\cascadi ngCal | back "cascadi ngCal | back"

Xmi\chi | dHori zont al Al'i gnment " chi | dHori zont al Al i gnnent ™
XmiNchi | dHor i zont al Spaci ng "chi | dHor i zont al Spaci ng"
Xm\chi | dPl acenment "chi | dPl acenent "

Xm\chi | dPosi tion "chil dPosition"

Xmi\chi | dType " chi | dType"

Xmi\chi | dVertical Alignnent "childVertical Ali gnment ™
Xm\cl i entData "client Dat a"

Xmi\cl i pW ndow " cl i pW ndow"

Xm\col urms " col umms”

Xm\cormmand " command”

Xm\commandChangedCal | back " commandChangedCal | back"
Xm\cormmandEnt er edCal | back "commandEnt er edCal | back”
Xm\cormrandW ndow " commandW ndow"

Xm\cormmandW ndowLocat i on " comrandW ndowLocat i on"
Xm\convert Proc "convert Proc"

Xm\cur sor Backgr ound " cur sor Backgr ound"
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Figure 6-299: <Xmi XnBt r Def s. h>*, Part 12 of 34
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Xm\cur sor For egr ound " cur sor For egr ound"

XmNcur sor Posi tion "cursor Position"

XmN\cur sor Posi ti onVi si bl e "cursorPositionVisible"
XmN\dar kThr eshol d "dar kThr eshol d"

Xm\deci nmal Poi nt s "deci nal Poi nts"

XmN\decr enent Cal | back "decrenent Cal | back”

XmN\def aul t Acti onCal | back "defaul t Acti onCal | back"
XmN\def aul t Butt on "def aul t Butt on"

XmN\def aul t But t onShadowThi ckness "def aul t But t onShadowThi ckness"
XmNdef aul t But t onType "def aul t But t onType"

XmNdef aul t CopyQur sor | con "def aul t CopyQur sor | con”
Xm\def aul t Font Li st "defaul t Font Li st"

XmN\def aul t I nval i dQursorl con "defaul t|nvalidQursorlcon”
XmN\def aul t Li nkQur sor | con "def aul t Li nkQursor| con"
XmN\def aul t MoveQur sor | con "def aul t MoveCur sor | con"
XmN\def aul t NoneCQur sor | con "def aul t NoneCur sor | con"
Xm\def aul t Posi tion "defaul t Position"

XmN\def aul t Sour ceCur sor | con "def aul t Sour ceCur sor | con"
XmiN\def aul t Val i dQur sorl con "defaul t Val i dCQursorl con"
Xm\del et eResponse "del et eResponse”

Xm\deskt opPar ent " deskt opPar ent "

Xmi\di al ogStyl e "di al ogStyl e"

Xmi\di al ogTitle "dialogTitle"

Xmi\di al ogType "di al ogType"

XmiNdi r Li st1tenCount "dirlListltenCount”

XmN\di rListltens "dirListltens”

XnNdi r Li st Label String "dirListLabel String"

XmiN\di r Mask " di r Mask"

XmiNdi r Sear chProc "di r Sear chPr oc"

XnNdi r Spec " di r Spec”

Xmi\di rectory "directory"”

Xmi\di rectoryValid "directoryValid"

Xm\di sar nCal | back "di sar nCal | back"

XmN\doubl ed i ckl nterval "doubl eQ i cklnterval"

XmiN\dr agCal | back "dragCal | back"
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Figure 6-300: <Xm Xn$t r Def s. h>* Part 13 of 34
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Xm\dr agCont ext A ass "dragCont ext d ass"

XmiNdr agDr opFi ni shCal | back " dr agDr opFi ni shCal | back"
Xm\dr agl cond ass "dragl cond ass"

Xm\dr agl ni ti at or Prot ocol Style "draglnitiatorProtocol Styl e"
Xm\dr agMbt i onCal | back "draghbti onCal | back"

XmN\dr agQper at i ons "dragQper ati ons"

Xm\dr agQver Mode " dr agQver Mode"

Xm\dr agPr oc " dragPr oc"

Xm\dr agRecei ver Prot ocol Styl e "dragRecei ver Prot ocol Styl e"
XmiNdr opFi ni shCal | back "dr opFi ni shCal | back"

XmN\dr opPr oc " dr opPr oc"

Xm\dr opRect angl es " dr opRect angl es"

XmN\dropSi teActivity "dropSiteActivity"

Xm\dr opSi t eEnt er Cal | back "dropSit eEnt er Cal | back"
Xm\dr opSi t eLeaveCal | back "dropSi t eLeaveCal | back"
Xm\dr opSi t eManager A ass "dropSi t eManager d ass”
Xm\dr opSi t eQper ati ons "dropSi t eQper ati ons"

Xm\dr opSi t eType "dropSi t eType"

Xm\dr opSt art Cal | back "dropStart Cal | back”

XmiNdr opTr ansf er d ass "dropTransferd ass"

Xm\dr opTr ansf ers "dropTransfers”

Xm\edi t Mode "edi t Mbde"

Xmi\edi t abl e "edi t abl e"

Xm\ent ryAl i gnrrent "entryA i gnnent "

XmiNent ryBor der " ent ryBor der"

Xmi\Nent ryCal | back "entryCal | back"

Xm\Nent ryd ass "entryd ass”

Xm\ent ryVertical Ali gnment "entryVertical Ali gnment ™
Xnm\export Target s "export Tar get s"

Xm\exposeCal | back "exposeCal | back"

Xm\Next endedSel ecti onCal | back "ext endedSel ecti onCal | back"
Xm\ext ensi onType "ext ensi onType"

Xmi\Fi | eLi stltemCount "fil eListltemCount”
Xmi\FileListltens "fileListltens"

XmiNfFi | eLi st Label String "fileLi st Label String"
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Figure 6-301: <Xmi XnBt r Def s. h>*, Part 14 of 34

#defi ne Xm\fil eSearchProc "fil eSearchProc"

#defi ne Xmi\Fil eTypeMask "fil eTypeMask"

#tdefine XnNfFill CnArm“fill ChArnd

#define Xmi\Fill nSelect "fill nSel ect”

#define Xmi\filterLabel String "filterLabel String"
#def i ne Xm\focusCal | back "focusCal | back"

#def i ne Xm\f ocusMbvedCal | back "focusMyvedCal | back"
#def i ne Xm\F ocusPol i cyChanged "focusPol i cyChanged"
#define Xm\fontList "fontList"

#def i ne Xm\f or egr oundThr eshol d " f or egr oundThr eshol d"
#defi ne Xmi\fractionBase "fracti onBase"

#def i ne XmiNgai nPri naryCal | back "gai nPri maryCal | back"
#def i ne Xm\hel pCal | back "hel pCal | back"

#def i ne Xmi\hel pLabel String "hel pLabel String"

#def i ne Xmi\hi ghl i ght Col or "hi ghli ght Col or"

#def i ne Xmi\hi ghl i ght OnEnt er " hi ghl i ght OnEnt er "

#def i ne Xmi\hi ghl i ght Pi xmap " hi ghl i ght Pi xnap"

#def i ne Xmi\hi ghl i ght Thi ckness "hi ghl i ght Thi ckness"
#def i ne Xm\hi st oryltenCount "hi storyltenCount"

#defi ne Xm\hi storyltens "historyltens"

#def i ne Xm\hi st oryMaxI t ens "hi st or yMaxlt ens"

#def i ne Xmi\hi st or yM si bl el t emCount " hi st oryVi si bl el t enCount "
#defi ne Xm\hori zontal FontUnit "hori zont al Font Unit"
#defi ne Xm\hori zont al Scrol | Bar "hori zontal Scrol | Bar "
#def i ne Xmi\hori zont al Spaci ng "hori zont al Spaci ng"
#def i ne Xm\hot X " hot X'

#defi ne Xm\hotY "hot Y"

#defi ne XN ccHandl e "i ccHandl e"

#defi ne XN nport Targets "inport Tar get s"

#defi ne XN ncrement "increnent"”

#defi ne XN ncrement Cal | back "i ncrement Cal | back"
#defi ne XN ncrenmental "incremental "

#defi ne XN ndi catorn "i ndi cat or On"

#defi ne XN ndi cator S ze "indicatorS ze"

#defi ne XN ndi cat or Type "i ndi cat or Type"
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Figure 6-302: <Xm Xnst r Def s. h>* Part 15 of 34
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XN nitial Delay "initial Del ay"
XN ni tial Focus "initial Focus"
XmNi nput Cal | back "i nput Cal | back"
XN nput Oreat e "i nput Oreat "
XmNi nput Met hod "i nput Met hod"

XmN nval i dQur sor For egr ound "i nval i dQur sor For egr ound"

XmN sAligned "isA igned"

XmNi sHormogeneous i sHonmogeneous”

XmN t enCount "it enCount "

XN tens "itens"

Xm\keyboar dFocusPol i cy "keyboar dFocusPol i cy"
XmN abel Font Li st "I abel Font Li st"

XmN abel | nsensi ti vePi xmap "I abel | nsensi ti vePi xnap"
XmN abel Pi xnap "I abel Pi xnmap"

XmN abel String "I abel String"

XmN abel Type "I abel Type"

XN ef t Att achnent "l eft Attachment”

XN eftFfset "leftfFfset”

XN ef t Posi tion "l eftPosition"

XN ef t Wdget "I ef t Wdget "

XmN i ght Threshol d "1i ght Thr eshol d"

XmN i neSpace "l i neSpace"

XN i stltenCount "listltenCount"”

XM istltens "listltens"

XN i st Label String "listLabel String"

XN i st Mar gi nHei ght "1 i st Mar gi nHei ght "

XN i st Mar gi nWdth "Ii st Margi nwWdt h"

XN i st SizePolicy "listSizePolicy"

XmN i st Spacing "li st Spaci ng"

XN i st Updat ed "I'i st Updat ed"

XN i st Vi si bl el tenCount "listVisibleltenCount"
XmN ogi cal Parent "l ogi cal Parent"

XN osePri naryCal | back "I osePri naryCal | back"
XmN osi ngFocusCal | back "I osi ngFocusCal | back"
XmiNmai nW ndowvar gi nHei ght " mai nW ndowMar gi nHei ght ™
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Figure 6-303: <Xmi Xn&t r Def s. h>*, Part 16 of 34
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XnNmai nW ndowhar gi nWdt h " mai nW ndowMar gi nW dt h"
Xm\hapCal | back "napCal | back"

XmNmappi ngbel ay " mappi ngDel ay"
XnmNmargin "margi n"

Xmi\har gi nBot t om " nar gi nBot t ont

XmNmar gi nHei ght " mar gi nHei ght "

XnNmar gi nLeft "margi nLeft"

XmNmar gi nR ght " nar gi nR ght "

XnNmar gi nTop " mar gi nTop"

XnNmar gi nWdt h " nar gi nWdt h"

XmNmask " nmask”

XmNmaxLengt h " maxLengt h"

Xrmi\haxi mum " maxi numy

Xm\henuAccel erat or " menuAccel erat or™”
XmiNhenuBar " nenuBar "

XmNrenuQur sor " nenuQur sor "

Xm\henuHel pW dget " menuHel pW dget "
Xmi\henuH st ory "nenuH story"
Xm\enuPost " nenuPost "

Xm\hessageAl i gnnent " messageAl i gnrent "
Xm\hessagePr oc " messagePr oc”
Xm\hessageStri ng "messageStri ng"
Xm\hessageW ndow " messageW ndow'

Xrmi\mi ni m zeBut t ons " m ni n zeBut t ons"
XN ni mum " m ni num

Xm\hmenoni ¢ " rmenoni ¢"

XnmNrmeroni cChar Set " nmenoni cChar Set "
XmNodi fyVeri fyCal | back "modi fyVeri fyCal | back"

Xmi\hodi fyVeri fyCal | backWs "nodi fyVeri fyCal | backWs"

XmNhot i onVer i fyCal | back "moti onVeri fyCal | back"
XmNmove(paque " nove(paque”
XNl tidick "multidick"

Xmi\hul ti pl eSel ecti onCal | back "nul tipl eSel ecti onCal | back"

Xm\hust Mat ch " nust Mat ch”
XmNmwnDecor at i ons " nmwnDecor at i ons"
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Figure 6-304: <Xm Xnst r Def s. h>*, Part 17 of 34
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XmNmwnFunct i ons " mwnFunct i ons”

XriNmwmi nput Mode " mwni nput Mode"

XmiNmwirvenu: " nwirivenu™

XmNmwivessages " nwiessages”

Xm\havi gat i onType "navi gati onType"
Xm\heedsMot i on " needsMt i on"

Xm\nhoMat chCal | back "noMat chCal | back"

Xmi\hoMat chStri ng "noMat chStri ng"

Xm\nhoResi ze "noResi ze"

Xm\honeCur sor For egr ound " noneCur sor For egr ound"
Xm\not i fyProc "noti fyProc"

XmiNhunCol unms " nunCol urms”

Xm\nunDr opRect angl es " nunDr opRect angl es”
Xm\nunDr opTr ansfers " nunir opTr ansf er s"
Xm\nunExpor t Tar get s " nunkExpor t Tar get s”

Xmi\num npor t Tar get s " num npor t Tar get s"
Xm\nhunRect angl es " nunmRect angl es"

Xm\of f set X " of f set X"

Xm\of f set Y " of f set Y"

Xm\okCal | back "okCal | back"

XmNokLabel String "okLabel String"

Xm\oper at i onChangedCal | back "oper ati onChangedCal | back"”
XmNoper at i onQur sor | con "operati onCur sor | con"
Xm\opt i onLabel "opti onLabel "

XmN\opt i onMhenoni ¢ " opt i onvhenoni ¢

Xm\out put Creat e "out put O eat e”

Xm\packi ng " packi ng"

Xm\pageDecr enent Cal | back " pageDecr enent Cal | back"
XnmN\pagel ncrenent " pagel ncrenent "

Xm\pagel ncr enent Cal | back "pagel ncrenment Cal | back"
Xm\paneMaxi num " paneMaxi murmf

Xm\paneM ni num " paneM ni nurm{

Xm\pattern "pattern"

Xm\pendi nglel et e " pendi ngDel et e"

Xm\popupEnabl ed " popupEnabl ed"
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Figure 6-305: <Xmi Xn&t r Def s. h>*, Part 18 of 34

#def i ne Xm\posi ti onl ndex "positionl ndex"

#def i ne Xm\post FronBut t on " post Fr onBut t on"

#def i ne Xm\post FronCount " post Fr onCount "

#def i ne Xm\post Fronii st "post Fronii st"

#def i ne Xm\pr eedi t Type "preedit Type"

#def i ne XmNpr ocessi ngD rection "processi ngDirection”
#defi ne XmN\pronpt String "pronpt String"

#def i ne XmNpr ot ocol Cal | back " prot ocol Cal | back"
#def i ne XmNpushBut t onEnabl ed " pushBut t onEnabl ed"
#def i ne XmNgual i f ySear chDat aProc "qual i f ySear chDat aPr oc”
#defi ne Xm\r adi oAl wayse "radi oAl waysne"

#def i ne Xm\r adi oBehavi or "radi oBehavi or"

#defi ne Xm\real i zeCal | back "real i zeCal | back"
#def i ne Xm\reconput eSi ze "reconput eSi ze"

#defi ne Xm\rectangl es "rect angl es"”

#defi ne Xm\ref i gureMode "refi gureMode"

#def i ne Xm\repeat Del ay "repeat Del ay"

#defi ne Xm\resi zabl e "resi zabl e"

#defi ne Xm\resi zeCal | back "resi zeCal | back"

#defi ne Xm\resi zeHei ght "resi zeHei ght"

#defi ne Xm\resi zePol i cy "resi zePol i cy"

#defi ne Xm\resi zeWdth "resi zeWdth"

#def i ne Xmi\ri ght At t achnent "right Attachment”
#define Xm\rightffset "right ffset”

#def i ne Xmi\ri ght Position "rightPosition"

#defi ne Xm\ri ght Wdget "ri ght Wdget"

#def i ne Xm\r owCol umType "r owCol unmnType"

#def i ne Xmi\rows "rows"

#def i ne Xm\r ubber Posi ti oni ng "rubber Posi ti oni ng"
#def i ne Xm\sashHei ght "sashHei ght"

#def i ne Xm\sashl ndent "sashl ndent"

#def i ne Xm\sashShadowThi ckness "sashShadowThi ckness"
#defi ne Xm\sashWdt h "sashwdt h"

#defi ne Xm\scal eHei ght "scal eHei ght"

#defi ne Xm\scal eMil tiple "scal eMiltiple"
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Figure 6-306: <Xm Xn6t r Def s. h>*, Part 19 of 34
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Xm\scal eWdth "scal eWdth"

XmN\scr ol | Bar D spl ayPol i cy "scrol | Bar D spl ayPol i cy"
Xm\scr ol | Bar Pl acenent "scrol | Bar Pl acenent "

XmN\scrol | Hori zontal "scrol |l Horizontal "

Xm\scrol | Left Side "scrol | LeftSi de"

Xm\scr ol | TopSi de "scrol | TopS de"

Xm\scrol | Vertical "scroll Vertical"

Xm\scr ol | edW ndowMar gi nHei ght " scr ol | edW ndowvar gi nHei ght ™
Xmi\scr ol | edW ndowhar gi nWdt h "scr ol | edW ndowvar gi nW dt h"
Xmi\scrol |'i ngPol i cy "scrollingPolicy"

Xm\sel ect Col or "sel ect Col or"

Xm\sel ect | nsensi ti vePi xmap "sel ect | nsensitivePi xmap"
Xm\sel ect Pi xmap "sel ect Pi xmap"

Xm\sel ect Thr eshol d "sel ect Threshol d"

Xm\sel ect edl t enCount " sel ect edl t emCount "

Xm\sel ectedl tens "sel ect edl t ens”

Xm\sel ecti onArrayCount "sel ecti onArrayCount "

Xm\sel ecti onLabel String "sel ectionLabel String"
Xm\sel ecti onPolicy "sel ectionPolicy"

Xmi\separ at or On " separ at or 1"

Xn\separ at or Type " separ at or Type"

Xm\set "set"

Xm\shadow " shadow"

Xm\shadowThi ckness "shadowThi ckness"

Xm\shadowType " shadowType"

Xm\shel | Uni t Type "shel | Uni t Type"

XmNshowAr r ows " showAr r ows”

Xm\showAsDef aul t " showAsDef aul t "

Xm\showSepar at or " showSepar at or "

Xm\showval ue "showval ue"

Xmi\si npl eCal | back "si npl eCal | back"

Xm\si ngl eSel ecti onCal | back "si ngl eSel ectionCal | back"
Xmi\si zePol i cy "si zePol i cy”

Xm\ski pAdj ust "ski pAdj ust "

Xm\s| i der Si ze "sliderSize"

System Data Interfaces 6-253

DRAFT COPY
March 19, 1997
File: abi_386/chap6 (Delta 44.21)
386:adm.book:sum

Page: 344




Figure 6-307: <Xmi Xn&t r Def s. h>*, Part 20 of 34
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XnmN\sour ce "source"

Xm\sour ceCur sor | con "sour ceCur sor | con”

Xm\sour cel sExt ernal "sourcel sExt ernal "

Xm\sour cePi xrmapl con " sour cePi xnapl con”

Xm\sour ceW dget " sourceW dget "

Xm\sour ceW ndow " sour ceW ndow"

Xm\spaci ng "spaci ng"

Xm\spot Locat i on "spot Locat i on"

Xm\start Ti ne "startTi ne"

Xmi\st at eCur sor | con "stat eQursorl con”

XnN\stringD rection "stringDirection”

Xm\subMenul d " subMenul d"

Xmi\synbol Pi xmap " synbol Pi xrmap"

Xm\t ear O f MenuAct i vat eCal | back "t ear O f MenuAct i vat eCal | back"
Xm\t ear O f MenuDeact i vat eCal | back "t ear O f MenuDeact i vat eCal | back"
X\t ear O f Model "t ear Of f Model "

Xm\t ext Accel erators "text Accel erators”

Xm\t ext Col ums "t ext Col uims”

Xm\t ext Font Li st "t ext FontList"

XmNextString "textString"

Xm\t ext Transl ati ons "text Transl ati ons"

Xm\t ext Val ue "t ext Val ue"

XnNitleString "titleString"

Xm\t oBot t onCal | back "t oBot t ontCal | back"

Xm\t oPosi ti onCal | back "t oPositionCal | back"

Xmi\t oTopCal | back "t oTopCal | back"

Xmi\t opAt t achrrent "t opAt t achment "

Xm\t opChar act er "t opCharacter"

Xmi\t opl tenPosi tion "topltenPosition”

Xmi\t opLevel Ent er Cal | back "t opLevel Ent er Cal | back"
Xmi\t opLevel LeaveCal | back "t opLevel LeaveCal | back"
Xmi\t opCf f set "t opCf fset ™

Xmi\t opPosi tion "t opPosition"

Xmi\t opShadowCol or "t opShadowCol or "

Xmi\t opShadowPi xmap "t opShadowPi xmap"
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Figure 6-308: <Xm Xn6t r Def s. h>*, Part 21 of 34

#defi ne Xm\t opWdget "topWdget"

#defi ne Xm\transferProc "transferProc"

#defi ne Xm\transferStatus "transferStatus”

#defi ne Xnm\traversal Cal | back "traversal Cal | back"
#defi ne Xm\traversal On "traversal On"

#defi ne Xm\traver sal Type "traversal Type"

#defi ne Xm\tr aver seChscur edCal | back "traverseCbscuredCal | back”
#defi ne Xm\t r eeUpdat eProc "t reeUpdat ePr oc"

#def i ne Xm\t r oughCol or "troughCol or"

#def i ne Xm\uni t Type "unit Type"

#def i ne Xm\unnapCal | back "unmapCal | back"

#def i ne XmNunpost Behavi or " unpost Behavi or "

#def i ne Xm\unsel ect Pi xmap "unsel ect Pi xnap"

#defi ne Xm\updat eSl i der Si ze "updat eSl i der S ze"
#def i ne Xm\useAsyncCGeorretry "useAsyncGeonet ry"
#defi ne Xm\user Data "user Dat a"

#def i ne Xm\val i dQur sor For egr ound "val i dQur sor For egr ound"
#def i ne Xm\val ueChangedCal | back "val ueChangedCal | back"
#def i ne Xm\val ueWs "val ueVWe¢s"

#def i ne Xm\verifyBell "verifyBell"

#defi ne Xm\vertical Fontlnit "vertical FontUnit"
#defi ne Xm\vertical Scrol Il Bar "vertical Scrol | Bar"
#defi ne Xm\verti cal Spaci ng "verti cal Spaci ng"
#def i ne Xm\vi si bl el t emCount "vi si bl el t enCount "
#defi ne Xm\vi si bl eWhenCr f "vi si bl eWenCf f"

#def i ne Xm\vi sual Pol i cy "visual Pol i cy"

#def i ne XmNahi chBut t on "whi chBut t on"

#def i ne XmNaor dWap "wor dW ap"

#def i ne XmNaor KW ndow " wor KW ndow"

#def i ne XnRAl i gnment " Al i gnrent "

#def i ne XmRAni mat i onMask " Ani mat i onMask"

#def i ne XmRAni mat i onPi xmap " Ani mat i onPi xnap"
#defi ne XmRAni mati onStyl e "Ani mati onStyl e"

#defi ne XnmRArrowDi rection "ArrowD rection”

#defi ne XmRAt onii st "Atonlist"
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Figure 6-309: <Xmi Xn&t r Def s. h>*, Part 22 of 34
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XnRAt t achnent "Attachnent”

XnRAudi bl eWar ni ng " Audi bl eViér ni ng"

XnRAvai labi ity "Availability"

XmRBackgr oundPi xnmap " Backgr oundPi xnmap"

XnRBl endMbdel " Bl endModel

XmRBool eanD mrensi on " Bool eanDi nensi on"

XnmRBot t onBhadowPi xmap " Bot t onBhadowPi xnap"

XnRBut t onType " Butt onType"

XmRCal | backProc " Cal | backPr oc"

XmRChar " Char"

XmRChar Set Tabl e " Char Set Tabl e"

XnRChi | dHor i zont al Al'i gnnent " Chi | dHor i zont al Al i gnnent ™
XnRChi | dPl acerrent " Chi | dPl acenent "

XnRChi | dType " Chi | dType"

XnRChi | dVerti cal Alignment " Chil dVertical Ali gnment ™
XmRCommandW ndowLocat i on " ConmandW ndowLocat i on"
XmRCorpoundText " ConpoundText "

XmRDef aul t But t onType " Def aul t But t onType"

XmRDel et eResponse " Del et eResponse”

XnRD al ogStyl e "D al ogStyl e"

XnRD al ogType "D al ogType"

XmRDoubl ed i ckl nterval "Doubl edicklnterval"

XmRDr agl ni ti ator Protocol Styl e "DraglnitiatorProtocol Styl e"
XmRDr agRecei ver Prot ocol Styl e "DragRecei ver Prot ocol Styl e"
XmRDropSiteActivity "DropSiteActivity"”

XnRDr opSi t e(per ati ons "DropSi t eCper at i ons"

XnRDr opSi t eType "DropSit eType"

XnRDr opTransfers "DropTransfers”

XnRExt ensi onType " Ext ensi onType"

XnRFi | eTypeMask "Fi | eTypeMask"

XmRFont Li st " Font Li st

XnmRGadget Pi xmap " Gadget Pi xrmap"

XnRH ghl i ght Pi xmap "H ghl i ght Pi xmap"

XmRHor i zont al Di nensi on "Hori zont al D nensi on"
XmRHori zontal Int "Horizontal Int"
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Figure 6-310: <Xm Xnst r Def s. h>*, Part 23 of 34
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XmRHor i zont al Posi tion "Hori zont al Posi tion"
XnRl conAtt achnent "1 conAt t achrrent

XnR nport Targets "I nport Tar get s"

XmR ndi cat or Type "I ndi cat or Type"

XmR t enCount "1t enCount "

XRtens "ltens"

XmRKeySym " Key Synt

XmRKey SynTabl e " KeySynTabl "

XmRKeyboar dFocusPol i cy " Keyboar dFocusPol i cy"
XmRLabel Type "Label Type"

XmRLi st Mar gi nHei ght " Li st Mar gi nHei ght "

XmRLi st Mar gi nWdt h " Li st Mar gi nWdt h"

XmRLi st Si zePol i cy "ListSizePolicy"

XnmRLi st Spaci ng "Li st Spaci ng"

XmRvanBot t onBhadowPi xmap " ManBot t onBhadowPi xnap"
XmRvanFor egr oundPi xmap " ManFor egr oundPi xmap"
XmRvanH ghl i ght Pi xmap " ManH ghl i ght Pi xnap"
XmRvanTopShadowPi xnap " ManTopShadowPi xnap"
XmRvenuW dget " MenuW dget "

XnmRvhenoni ¢ " Mhenoni c”

XrRMIltidick "Ml tidick”

XmRN\avi gat i onType "Navi gati onType"

XmRPacki ng " Packi ng"

XRPr i mFor egr oundPi xrmap " Pri nfFor egr oundPi xnmap"
XnmRProc " Proc”

XmRPr ocessi ngD rection "Processi ngDirection”
XmRRect angl eLi st "Rect angl eLi st"

XnRResi zePol i cy "Resi zePol i cy”

XmRRowCol umType " RowCol unnType"

XmRScrol | Bar D spl ayPol i cy " Scrol | Bar O spl ayPol i cy"
XmRScr ol | Bar Pl acenent " Scrol | Bar Pl acenent "
XmRScrol |'i ngPol icy "ScrollingPolicy"

XmRSel ect edl t enCount " Sel ect edl t emCount ™
XmRSel ectedl tens " Sel ectedlt ens”

XmRSel ecti onPol i cy "Sel ectionPolicy"
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Figure 6-311:

<Xl Xn$t r Def s. h>*, Part 24 of 34
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XmRSel ecti onType " Sel ecti onType"
XrRSepar at or Type " Separ at or Type"
XmRShadowType " ShadowType"

XmRShel | Hori zDi m " Shel | Hori zDi nY
XmRShel | Hori zPos " Shel | Hori zPos"
XmRShel | Uni t Type " Shel | Uni t Type"
XmRShel | Vert D m " Shel | Vert D mf

XnmRShel | Vert Pos " Shel | Vert Pos"

XnRSi zePol i cy "Si zePol i cy”
XnmRStringDrection "StringDhrection”
XnRTear O f Model " Tear O f Model "
XnRTopShadowPi xmap " TopShadowPi xnap"
XnRTransfer Status "Transfer St at us”
XnRTr aver sal Type " Traver sal Type"
XRUni t Type " Uni t Type"

XnmRUnpost Behavi or " Uhpost Behavi or "
XmRval ueWs " Val ueWes"

XmRVertical Ali gnnent "Vertical Ali gnnment”
XmRVer ti cal D mension "Verti cal D nensi on"
XmRVertical Int "Vertical Int"
XmRVertical Position "Verti cal Position"
XnRVi rt ual Bi ndi ng " Vi rtual B ndi ng"
XmRMi si bl el t emCount " Vi si bl el t enCount "
XmRVi sual Pol i cy "M sual Pol i cy"

XmRWi chBut t on " Whi chBut t on"
XmRXnBackgr oundPi xnap " XnBackgr oundPi xnap"
XnmRXnBtring "XnBtring"

XnRXn$t ri ngChar Set " Xngt ri ngChar Set "
XnRXn$t ri ngTabl e " XnSt ri ngTabl e"
XmVosf Acti vat e "osf Activate"

XmVosf AddMode " osf AddMobde”

XmVosf BackSpace " osf BackSpace"

XmJosf Begi nLi ne " osf Begi nLi ne"

XmVosf Cancel "osf Cancel "

XmVosf A ear "osfd ear"
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Figure 6-312: <Xm Xnst r Def s. h>*, Part 25 of 34
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XmVosf Copy " osf Copy"

XmVosf Qut "osfQut"

XmVosf Del et e "osf Del et e"

XmVosf Down " osf Down"

XmVosf EndLi ne " osf EndLi ne"

XmVosf Hel p " osf Hel p"

XmVosf | nsert "osflnsert"

XmVosf Left "osflLeft"

XmVosf Menu " osf Menu"

XmVosf MenuBar " osf MenuBar "

XmVosf PageDown " osf PageDown"

XmVosf PageLeft "osf PagelLeft"

XmVosf PageR ght "osf PageR ght "
XmVosf Pagelp " osf PagelUp"

XmVosf Past e " osf Past e"

XmVosf Pri maryPast e "osf Pri mar yPast e"
XmVosf Qui ckPast e " osf Qui ckPast e"
XmVosf R ght "osf R ght"

XmVosf Sel ect "osf Sel ect™

XmVosf Undo " osf Undo"

XmVosf Up " osf Up"

XnSFONTLI ST _DEFAULT TAG STRI NG "FCNTLI ST_DEFAULT _TAG STR NG'
XnSXnFONTLI ST_DEFAULT_TAG STR NG " XnFFONTLI ST_DEFAULT _TAG STR NG'

_XnmConst [ **/

XSTR NG DEFAULT _CHARSET XS

XSTR NG | SCB859_1 "| SOB859- 1"

XFONTLI ST_DEFAULT_TAG XSFONTLI ST_DEFAULT_TAG STR NG
XIFONTLI ST_DEFAULT _TAG STRING  XnSXnFONTLI ST_DEFAULT_TAG STR NG

XmVaCASCADEBUTTON "cascadeBut t on"
XmVaCHECKBUTTON "checkBut t on"
XnmVaDOUBLE SEPARATCR "doubl eSepar at or "
XnmVaPUSHBUTTON "pushBut t on"
XmVaRADI CBUTTCON "radi oBut t on"
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Figure 6-313: <Xmi XnBt r Def s. h>*, Part 26 of 34

#def i ne XnmVaSEPARATCR "separat or"

#def i ne XnVaSl NQLE_SEPARATCR "si ngl eSepar at or "

#def i ne XmVaTO3A.EBUTTCN "checkBut t on"

#defi ne XnvaTl TLE XtNitle

#def i ne Xt CKeyboar dFocusPol i cy XmCKeyboar dFocusPol i cy
#def i ne Xt CShel | Uni t Type XnCShel | Uni t Type

#def i ne Xt Nkeyboar dFocusPol i cy Xm\keyboar dFocusPol i cy
#def i ne Xt Nshel | Uni t Type Xm\shel | Uni t Type

#def i ne Xt RKeyboar dFocusPol i cy XmRKeyboar dFocusPol i cy
#def i ne XnRPri nBot t onBhadowPi xmap XmRBot t onBhadowPi xmap
#def i ne XmRPri nH ghl i ght Pi xmap XnRH ghl i ght Pi xmap
#def i ne XnRPri nTopShadowPi xnap XnRTopShadowPi xnap
#defi ne XmCAccel erators Xt CAccel erators

#defi ne XmCAl | owshel | Resi ze Xt CAl | owshel | Resi ze
#def i ne XnCAr gc Xt CArgc

#def i ne XnCAr gv Xt CAr gv

#def i ne XmCBackgr ound Xt CBackgr ound

#def i ne XnmCBaseHei ght Xt CBasekei ght

#def i ne XnmCBaseHei ght Xt CBasekei ght

#def i ne XnmCBaseW dt h Xt CBaseWdt h

#def i ne XmCBaseWdt h Xt CBaseWdt h

#def i ne XnCBi t nap Xt CBi t map

#def i ne XmCBool ean Xt CBool ean

#def i ne XmCBor der Col or Xt CBor der Col or

#def i ne XmCBor der W dt h Xt CBor der Wdt h

#def i ne XmOCal | back Xt CCal | back

#def i ne XmCCol or Xt ol or

#def i ne XmOCol or map Xt CCol or map

#def i ne XmOOr eat ePopupChi | dPr oc Xt QO eat ePopupChi | dProc
#def i ne XmOQur sor Xt QQur sor

#def i ne XmCDept h Xt CDept h

#def i ne XmCD nensi on Xt RD nmensi on
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Figure 6-314: <Xm Xn6t r Def s. h>*, Part 27 of 34
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ne
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ne
ne
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ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
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ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
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XnCEdi t Mode Xt REdi t Mode
XnCEdi t Type Xt CEdi t Type
XnmCEvent Bi ndi ngs Xt CEvent Bi ndi ngs
XnCFi | e XtCFile
XrrCFont Xt CFont
XrCFont Set Xt CFont Set
XnCFor egr ound Xt CFor egr ound
XmCFracti on Xt CFraction
XmCFunct i on Xt CFuncti on
XmOCGeonet ry Xt Ceonet ry
XrCHSpace Xt CHSpace
XnmCHei ght Xt CHei ght
XnmCHei ght | nc Xt CHei ght I nc
XmQ conMask Xt A conMask
X conNarre Xt A conNae

X conNaneEncodi ng
X conPi xnap
X conW ndow

Xt A conNaneEncodi ng
Xt A conPi xmap
Xt A conW ndow

Xnd conX Xt A conX
Xnd conY Xt d conY
X coni ¢ Xtd conic
X ndex Xt A ndex

Xmd ni ti al Resour cesPer si st ent
Xmdnitial State

Xt d ni ti al Resour cesPer si st ent
Xtdnitial State

XrQ nput Xt A nput

XnQ nsert Posi tion Xt A nsertPosition
XmQ nt er val Xt d nterval
XmClustify Xt Clustify
XnCLabel Xt CLabel

XnCLengt h Xt CLengt h
XmOvappedWenManaged Xt QvappedWenManaged
XnQOvar gi n Xt Qvar gi n
XmOvaxAspect X Xt QvaxAspect X
XmOvaxAspect Y Xt QvaxAspect Y
XmOvaxHei ght Xt QvaxHei ght
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Figure 6-315: <Xl Xn&t r Def s. h>*, Part 28 of 34

#def i ne XmOvaxW dt h Xt CvaxW dt h
#def i ne XnmOvenuEnt ry Xt QvenuEnt ry
#def i ne XmOM nAspect X Xt M nAspect X
#def i ne XmOM nAspect Y Xt M nAspect Y
#def i ne XmOM nHei ght Xt M nHei ght
#defi ne XmOM nWdt h Xt CM nWdt h
#def i ne XnmONoti fy Xt ONot i fy
#define XmOrientation XtQOrientation
#defi ne XmOOver ri deRedi r ect Xt QQverri deRedi r ect
#def i ne XmCPar arret er Xt CPar anet er
#def i ne XnCPi xnap Xt CPi xmap
#defi ne XmCPosition Xt CPosi tion
#def i ne XmCReadOnl y Xt CReadOnl y
#defi ne XnmCResi ze Xt CResi ze
#def i ne XmCRever seVi deo Xt CRever seVi deo
#def i ne XnmCSaveUnder Xt CSavelnder
#defi ne XmCScreen Xt CScr een
#defi ne XmCScrol | DQur sor Xt Cscr ol | DQur sor
#defi ne XmCScrol | HQur sor Xt Cscrol | HQur sor
#defi ne XnCScrol | LQur sor Xt CScrol | LCur sor
#defi ne XnCScrol | Proc Xt Ccrol | Proc
#defi ne XmCScrol | RQur sor Xt Cscrol | RQur sor
#defi ne XmCScrol | UQur sor Xt Cscrol | UQur sor
#defi ne XnmCScr ol | VQur sor Xt CScrol | VQur sor
#defi ne XmCSel ecti on Xt CSel ection
#defi ne XnCSel ecti onArray Xt CSel ecti onArray
#defi ne XnmCSensitive Xt CSensitive
#def i ne XmCSpace Xt CSpace
#define XnCString Xt CString
#def i ne XnCText Qpt i ons Xt CText Qpti ons
#defi ne XnCText Posi ti on Xt CText Posi tion
#defi ne XnCText Si nk Xt CText Si nk
#defi ne XnCText Sour ce Xt CText Sour ce
#defi ne XnCThi ckness Xt CThi ckness
#defi ne XnCThunb Xt CThunb
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Figure 6-316: <X Xn6t r Def s. h>*, Part 29 of 34

#def i
#def i
#def i
#def i
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ne
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ne
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XnCTitle XtCTitle
XnCTi t | eEncodi ng Xt CTi t | eEncodi ng
XCTr ansi ent Xt CTr ansi ent

XnCTr ansi ent For
XnCTr ansl at i ons

Xt CTr ansi ent For
Xt CTransl ati ons

XCVSpace Xt CVSpace
XmCVal ue Xt Cval ue
XmCVi sual Xt CVi sual
XmCOWi t For Whn Xt QWi t For Wi
XmOW dget Xt RW dget
XnmOW dt h Xt CWdt h
XmCW dt hl nc Xt QW dt hl nc
XmOW NG avi ty Xt QW nG avity
XmCW ndow Xt CW ndow
XmOW ndow@ oup Xt CW ndow@ oup
XmOWTTT meout Xt OWTTI meout
XmCX Xt CX

XnCY Xt CY

Xmi\accel erat or s
Xm\al | owShel | Resi ze
XmiNancest or Sensi ti ve

Xt Naccel erators
Xt Nal | owshel | Resi ze
Xt Nancest or Sensi ti ve

XmiNar gc Xt Nar gc

XmiNar gv Xt Nar gv

Xmi\backgr ound Xt Nbackgr ound
Xmi\backgr oundPi xmap Xt Nbackgr oundPi xnmap
Xm\baseHei ght Xt NbasekHei ght
Xm\baseHei ght Xt NbasekHei ght
Xm\baseW dt h Xt NbaseWdt h
Xm\baseW dt h Xt NbaseWdt h

Xm\bi t map Xt Noi t map

Xmi\bor der Xt Nbor der

Xm\bor der Col or
Xm\bor der Pi xmap
Xm\bor der Wdt h
Xm\cal | back

Xt Noor der Col or
Xt Noor der Pi xmap
Xt Noor der Wdt h
Xt Ncal | back
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Figure 6-317: <Xmi Xn&t r Def s. h>*, Part 30 of 34

#defi ne Xni\chi |l dren Xt Nchi | dren

#def i ne Xmi\col or map Xt Ncol or map

#def i ne Xm\cr eat ePopupChi | dPr oc Xt Ncr eat ePopupChi | dProc

#def i ne XmiN\dept h Xt Ndept h

#def i ne Xm\dest royCal | back Xt Ndest r oyCal | back

#def i ne Xmi\edi t Type Xt Nedi t Type

#define Xni\file XtNile

#defi ne Xm\f ont Xt N ont

#defi ne Xm\f ont Set Xt Nf ont Set

#defi ne Xn\f or ceBars Xt Nf or ceBar s

#def i ne Xm\f or egr ound Xt Nf or egr ound

#defi ne Xm\functi on Xt NFunction

#def i ne XmN\geonetry Xt Ngeornet ry

#def i ne Xm\hei ght Xt Nhei ght

#def i ne Xmi\hei ght | nc Xt Nhei ght | nc

#def i ne Xmi\hi ghl i ght Xt Nhi ghl i ght

#defi ne XmN conMask Xt N conMask

#defi ne XnmN conNarre Xt N conName

#def i ne XN conNanmeEncodi ng Xt N conNaneEncodi ng

#defi ne XN conPi xnap Xt N conPi xnap

#defi ne XmN conW ndow Xt N conW ndow

#defi ne XN conX Xt N conX

#defi ne XnN conY Xt N conY

#defi ne XmN coni c XtN conic

#defi ne XmN ndex Xt N ndex

#defi ne XnN ni ti al Resour cesPer si st ent Xt N ni ti al Resour cesPer si st ent

#define XMNinitial State XtNnitial State

#def i ne XmN nner Hei ght Xt N nner Hei ght

#defi ne XNl nnerWdt h Xt N nnerWdth

#defi ne XN nner W ndow Xt N nner W ndow

#def i ne XmN nput Xt N nput

#defi ne XmN nsert Position Xt N nsert Position

#def i ne XmN nt er nal Hei ght Xt N nt er nal Hei ght

#defi ne XN nternal Wdth Xt N nternal Wdt h

#def i ne XmN unpPr oc Xt N unpPr oc
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Figure 6-318: <Xm Xn6t r Def s. h>*, Part 31 of 34

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

XN ustify

XmN engt h

XmN ower R ght
Xm\mappedWenManaged
XmNmaxAspect X
XmNhmaxAspect Y
Xm\maxHei ght
XmiNmax W dt h
XNrenuEnt ry
Xm\m nAspect X
Xm\m nAspect Y
XmiNm nHei ght

XmNm nW dt h
Xm\nane

Xmi\hot i fy
Xmi\nunChi | dren
XmN\ori entation
Xm\over ri deRedi r ect
Xnm\par anet er

Xmi\pi xnap
Xm\popdownCal | back
Xm\popupCal | back
Xm\r esi ze

Xm\r ever seVi deo
Xm\saveUnder
Xm\scr een

Xm\scr ol | DQur sor
Xm\scr ol | HQur sor
Xm\scrol | LQur sor
Xm\scrol | Proc
Xm\scr ol | RQur sor
Xm\scr ol | UQur sor
Xm\scr ol | VQur sor
Xm\sel ecti on
Xm\sel ecti onArray

XtN ustify

Xt N engt h

Xt N ower R ght

Xt NmappedWenManaged
Xt NmaxAspect X

Xt NmaxAspect Y

Xt NmaxHei ght

Xt NmaxW dt h

Xt NrenuEnt ry

Xt Nm nAspect X

Xt Nm nAspect Y

Xt Nmi nHei ght

Xt Nm nWdt h

Xt Nnane

Xt Nnot i fy

Xt NnunChi | dren

Xt Norientation

Xt Nover ri deRedi r ect
Xt Npar anet er

Xt Noi xrmap

Xt NoopdownCal | back
Xt NoopupCal | back
Xt Nresi ze

Xt Nr ever seVi deo
Xt Nsavelnder

Xt Nscreen

Xt Nscrol | DQur sor
Xt Nscrol | HQur sor
Xt Nscrol | LQur sor
Xt Nscrol | Proc

Xt Nscrol | RQur sor
Xt Nscrol | UQur sor
Xt Nscrol | VQur sor
Xt Nsel ection

Xt Nsel ecti onArray
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Figure 6-319: <Xml Xn&t r Def s. h>*, Part 32 of 34

#defi ne Xm\sensitive Xt Nsensitive
#defi ne Xm\shown Xt Nshown
#def i ne Xm\space Xt Nspace
#defi ne Xm\string Xt Nstring
#def i ne Xm\t ext Qpt i ons Xt N ext Qpti ons
#defi ne Xm\t ext Si nk Xt Nt ext Si nk
#defi ne Xm\t ext Sour ce Xt Nt ext Sour ce
#defi ne Xn\t hi ckness Xt Nt hi ckness
#defi ne X\t hunb Xt Nt hunb
#defi ne Xmi\t hunbPr oc Xt Nt hunbPr oc
#define XmM\title XtNitle
#define Xm\titl eEncodi ng Xt NitleEncoding
#def i ne Xm\t op Xt Nt op
#defi ne Xm\t ransi ent Xt Nt ransi ent
#defi ne XN\t r ansi ent For Xt Nt r ansi ent For
#defi ne XN\t r ansi ent For Xt Nt r ansi ent For
#defi ne XnN\transl ati ons Xt Nt ransl ati ons
#def i ne XmNupdat e Xt Nupdat e
#defi ne Xnm\useBot t om Xt NuseBot t om
#def i ne Xm\useR ght Xt NuseR ght
#defi ne Xm\val ue Xt Nval ue
#defi ne Xm\vi sual Xt Nvi sual
#def i ne Xnm\wai t For Wn Xt Nnai t For Wi
#def i ne XmNwi dt h Xt Nwi dt h
#defi ne XmiNwi dt hl nc Xt Nwi dt hl nc
#def i ne XmiNwi NG avi ty Xt Nwi nGavity
#defi ne Xm\wi ndow Xt Nni ndow
#def i ne XmNwi ndow@ oup Xt Nni ndow@ oup
#def i ne XmNwnli meout Xt NanTi meout
#def i ne Xm\x Xt N
#def i ne Xm\y Xt Ny
#defi ne XmRAccel er at or Tabl e Xt RAccel er at or Tabl e
#defi ne XnRAt om Xt RAt om
#def i ne XnRBi t nap Xt RBi t map
#def i ne XmRBool Xt RBool
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Figure 6-320: <Xm Xnst r Def s. h>*, Part 33 of 34

#def i ne XnRBool ean Xt RBool ean
#defi ne XnRCal | Proc Xt RCal | Proc
#def i ne XnRCal | back Xt RCal | back
#defi ne XnRCar di nal Xt RCar di nal
#defi ne XnRCol or Xt RCol or

#def i ne XnRCol or map Xt RCol or map
#def i ne XnRQur sor Xt RQur sor

#def i ne XnRD nensi on Xt RO nmensi on
#def i ne XnRD spl ay Xt RO spl ay
#def i ne XnREdi t Mode Xt Redi t Mbde
#def i ne XnREnum Xt REnum
#define XnRFi |l e XRFle

#def i ne XnRFl oat Xt RFl oat

#defi ne XnRFont Xt RFont

#def i ne XnRFont Set Xt RFont Set

#def i ne XnRFont St ruct Xt RFont St ruct
#def i ne XnRFuncti on Xt RFuncti on
#def i ne XnmRCGeonetry Xt RGeonet ry
#defi ne XnR medi at e Xt R mredi at e
#define XnRinitial State XtRnitial State
#defi ne XnR nt Xt R nt

#defi ne XnRJustify Xt RJustify
#def i ne XnmRLongBool ean Xt RLongBool ean
#define XnROrientation XtROientation
#def i ne XnmRMbj ect Xt RChj ect

#defi ne XnRPi xel Xt RPi xel

#def i ne XnRPi xnmap Xt RPi xmap
#defi ne XnRPoi nter Xt RPoi nt er
#defi ne XnRPosition Xt RPosi tion
#defi ne XnRScreen Xt RScreen
#defi ne XnRShort Xt RShor t
#define XnmRString XtRString
#defi ne XnRStri ngArray Xt RStri ngArray
#defi ne XnmRStringTabl e Xt RStringTabl e
#defi ne XnRText Position Xt CText Posi tion
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Figure 6-321: <Xmi XnSt r Def s. h>*, Part 34 of 34

#defi ne XnRTransl ati onTabl e Xt RTransl ati onTabl e
#def i ne XmRUnsi gnedChar Xt RUnsi gnedChar
#def i ne XnmRVi sual Xt Rvi sual
#def i ne XmRW dget Xt RW dget
#defi ne XmRW dget d ass Xt RWdget A ass
#def i ne XnmRW dget Li st Xt RW dget Li st
#def i ne XmRW ndow Xt RW ndow
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TCPI/IP Data Definitions

This section is new to the Third Edition of this document, but will not be marked with
NoTE | the "G" diff-mark.

This section contains standard data definitions that describe system data for the
optional TCP/IP Interfaces. 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
referenced here. Programmers should observe that the sources of the structures
defined in these data definitions are defined in SVID.
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Figure 6-322: <netinet/in. h>

#def i ne IPPROTOIP O
#def i ne | PPROTO TCP 6

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 unm;

#def i ne s_addr S un. S addr

H

#defi ne | NADDR_ANY (u_l ong) 0x00000000
#def i ne | NADDR LOCPBACK (u_l ong) Ox7F000001
#def i ne | NADDR BROADCAST (u_long)Oxffffffff
#def i ne I N SET LOCPBACK ADDR(a) \

{(a)->sin_addr.s_addr = htonl (1 NADDR LOOPBACK); \
(a)->sin_famly = AF_| NET; }

struct sockaddr_in {

short sin famly;
u_short sin_port;
struct in_addr si n_addr;
char sin_zero[ 8];

H

#def i ne IPCPTIONS 1
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Figure 6-323: <netinet/ip. h>

#defi ne | PCPT_ECL 0
#def i ne | PCPT_NCP 1
#def i ne | PCPT_LSRR 131
#def i ne | PCPT_SSRR 137

Figure 6-324: <netinet/tcp. h>

#def i ne TCP_NCDELAY 0x01
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7 DEVELOPMENT ENVIRONMENT

Development Commands 7-1
PATH Access to Development Tools 7-1
Software Packaging Tools 7-2
System Headers 7-2
Static Archives 7-2
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Development Commands

THE FACILITIES AND INTERFACES DESCRIBED IN THIS SECTION ARE
NOTE | OPTIONAL COMPONENTS OF THE System V Application Binary Interface.

This section is new to the Third Edition of this document, but will not be marked with
NoTE | the "G" diff-mark.

The Development Environment for Intel386 implementations of UnixWare 2.0
will contain all of the development commands required by the System V ABI,
namely;

as cc Id
m lex vyacc

Each command accepts all of the options required by the System V ABI, as defined

in the SD_CMD section of the System V Interface Definition, Edition 4.

PATH Access to Development Tools

The development environment for the Intel386 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.
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Software Packaging Tools

The development environment for i386 implementations of the System V ABI shall
include each of the following commands as defined in the AS_CMD section of -
System V Interface Definition, Edition 4.

pkgproto pkgtrans  pkgmnk

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, Edition 4. In
those cases where SVID Fourth Edition doesn’t specify the contents of system
headers, Chapter 6 "Data Definitions" of this document shall define the associa-
tions of data elements to system headers for compilation. For greatest source por-
tability, applications should only depend on header file contents defined in SVID.

Static Archives

Level 1 interfaces defined in System V Interface Definition, Edition 4, 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.

libcurses |ibm

The archive | i bcur ses. a is located in Zusr/lib on conforming i386 development
environments. The archive | i bm a is located in Zusr/lib on conforming i386
development environments.
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8 EXECUTION ENVIRONMENT

Application Environment
The /dev Subtree
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Application Environment

This section is new to the Third Edition of this document, but will not be marked with
NoTE | the "G" diff-mark.

This section specifies the execution environment information available to applica-
tion programs running on an i386 ABI-conforming computer.

The /dev Subtree

All networking device files described in the Generic ABI shall be supported on all
i386 ABI-conforming computers. In addition, the following device files are
required to be present on all i386 ABI-conforming computers.

/ dev/ nul | This device file is a special ‘““null’” device that may be
used to test programs or provide a data sink. This file is
writable by all processes.

/dev/tty 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.

/ dev/ sxt XX

/dev/ttyXX 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
ttynane() 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.

The following device files are required to be present on all i386 ABI-conforming
computers that support the corresponding hardware devices.
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[ dev/ | pX

/ dev/ dsk/
/ dev/ r dsk/

/dev/rm/

/ dev/ cdr ol
/ dev/ r cdr omd

8-2

This device file is the lineprinter device. The letter “X”
represents a one-digit integer that identifies the particu-
lar lineprinter device.

These directories contain the raw and block disk device
files. They are of the form:

flo1][t]
fl0o1][35][dh][t]
CHt #Hd#s#

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.

These directories contain the raw and block tape device
files. The devices guaranteed to be in this directory are:
ctapel
nt apel

These directories contain the raw and block CD-ROM
disk device files. They are of the form:

cHt #l #
cHt #l #
cdr on#t

The letter 'c’ is followed by a controller number. The
letter 't’ is followed by a target number on the controller.
The letter I’ is followed by a logical unit number on the
target. The device "cdrom" is followed by a sequential
number as nodes are created.

No leading zeroes are used in the numbers (target four is
t4 not t04). The numbering for ’c’, 't and ’'I’ begins at
zero and the numbering for 'n’ begins at one.
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Index

A

ABI Compliance 7:1
ABI conformance 3:1,3,5, 18, 24,
28-29, 34
application 6:4
see also undefined behavior 3:1
see also unspecified property 3:1
system 6:4
ABI Development Environment  7: 2
absolute code 3:34, 5:3
see also position-independent code
3:34
address
absolute 3:46
stack 3:29
stack object 3: 46
unaligned 3:3
virtual 5:1
addressing, virtual (see virtual
addressing)
aggregate 3:3
aio.h 66
alignment
array 3:3
bit-field 3:6
doubl e 3:2-3,5,18
executable file 5:1
scalar types 3:2
stack 3:11
stack frame 3:10, 44
structure and union 3:3
allocation, dynamic stack space
3:43-44
ANSI, C (see C language, ANSI)
ANSIC 3:28
Application Environment 8:1
architecture

Index

implementation 3:1
processor 3:1
archive file 7:2

argc 3:26

arguments

bad assumptions 3: 44
exec(BA_OS) 3:26
floating-point  3: 17
function 3:9

integer 3:17

main 3:26

order 3:11

pointer 3:17

sign extension 3:17
stack 3:11,17
structure and union 3:18
variable list 3: 44
argv 3:26

array 3:3

ArronBG h  6:193
ArrowB. h 6:193

as 7:1

assert.h 6:6
Atomh 6:130
automatic variables 3:43
auxiliary vector 3:29

B

base address 3:31, 4:4, 5:3

behavior, undefined (see undefined
behavior)

bit-field 3:6

alignment 3:6

allocation 3:6

unnamed 3:6

bounds check fault 3:25
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branch instructions 3: 41 uninitialized 5:2
breakpoint trap 3:25 data representation 3:1
Bul l eti nB.h 6:193 Development Environment 7: 1-2
D alogS. h 6:195
dirent.h 68
C D splay.h 6:19
divide error fault 3:25
difcn.h 68
double 3:2
double fault abort 3:25
doubleword 3:1,3
DragC h 6:201
Dragl con. h  6:201
DragQverS.h  6:201
Drawi ngA h  6: 202
DrawnB. h 6: 202
DropSMyr. h  6: 204
DropTrans. h  6: 205
dynamic frame size 3: 43
dynamic linking 3:14,17,20, 5:5
environment 5: 10
lazy binding 5: 10
LD Bl ND_ NOW 5: 10
relocation 5:5,9
see also dynamic linker 5:5
dynamic segments 3:21, 5:3
dynamic stack allocation 3: 44
signals 3:45

C language
ANSI  3:2,26,44, 6:5
calling sequence 3:9,44
fundamental types 3:2
nain 3:26
portability 3:44
swi t ch statements  3:41
call by value 3:18
cal | instruction 3:13, 15, 36, 39-40
calling sequence 3:9
function epilogue 3: 13, 15-16, 37
function prologue 3:13, 15,37
function prologue and epilogue
3:36
CascadeBG h 6: 194
Cascade. h 6:193
char 3:2
code generation 3:34
code sequences 3:34
Command. h  6: 194
Conposite.h 6:131
configuration parameters (see tunable

parameters)
Constraint.h 6:131 E
coprocessor error fault 3:25
coprocessor overrun abort  3:25 EFLAGS register, initial value 3:26
Core.h 6:131 ElP-relative 3: 35,41
ctype.h 67 ELF 4:1
cursorfont.h 6:134 elf.h 614
Qut Paste. h 6:195 emulation, instructions 3:1

environment 5:10

exec(BA_OS) 3:26
D envp 3:26

errno.h 6:17

data .
exceptions 3:24

process 3:20
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interface 3:24
signals 3:24
exec(BA_OS) 3:28,35
interpreter 3:31
paging 5:1
process initialization 3: 26
executable file, segments 5:3
execution mode (see processor execu-
tion mode)
_exit(BA_OS) 3:24
extended instruction pointer, relative
addressing (see EIP-relative)
extended-precision 3:13

F

fentl.h 6:19
file, object (see object file)
file offset 5:1
FileSB. h 6:205
float 3:2
float.h 6:21
floating-point
arguments 3:17
return value 3:12
floating-point control register, initial
value 3:26
floating-point status register, initial
value 3:26
fmnmeg.h 6:22
fnmatch. h 622
formats
array 3:3
structure 3:3
union 3:3
Formh 6:205
FORTRAN
COMMOIN  3:3
EQU VALENCE 3:3
_fpstart 3:28
frame pointer 3:11, 37

Index

initial value 3:29

frame size, dynamic 3: 44

Frane. h 6:206

ftwh 623

function,void 3:12

function arguments (see arguments)

function call, code 3:39

function linkage (see calling
sequence)

function prologue and epilogue (see
calling sequence)

G

general protection fault/abort 3:25
global offset table 3:14, 17, 35, 4: 2, 4-8,
5:5
ebx 3:36
_GQ.OBAL_CFFSET_TABLE  3:36
relocation 3:35
_ Q. CBAL_CFFSET_TABLE _(see global
offset table)
glob.h 6:24
grp.h 6:25

H

halfword 3:1
heap, dynamic stack 3: 44

iconv.h 6:25

IEEE 754 3:28

in.h 6:270

initialization, process 3:26
instructions, emulation 3:1
int 32

i nt instruction 3:25
integer arguments  3: 17
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Intel386 3:1,9,24,44, 5:1
Intel387 3:1

interrupt  3:12
Intrinsic.h 6:140
invalid opcode fault 3:25
invalid TSS fault 3:25
ip.h 6271

J

j np instruction 5:8

L

Label G h 6: 206

Label . h 6:206

I angi nfo.h 6:28

lazy binding 5: 10

| cal | instruction 3:24

Id 7:1

LD Bl ND_ NOWN 5:10

| d(SD_CMD) (see link editor)

lex 7:1

libc 62

libcurses 7:2

libm 7:2

limts.h 6:30

link editor 4:6, 5:5

linkage, function (see calling
sequence)

List.h 6207

local variables 3:43

locale.h 6:31

long 3:2

| ong double 3:2

| ongj np(BA_LIB) (see
set j np(BA_LIB))

I wpsynch. h  6:32

IN-4

M

m 7:1

Machine Status Word register, initial

value 3:26
nmachl ock. h 6:32
nmai n
arguments  3: 26
declaration 3:26
Mai nWh  6: 207
nmal | oc(BA_OS) 3:22-23
math.h 6:32

memory allocation, stack 3: 43-44

memory management 3: 20
MenuShel | . h  6:207
MessageB. h  6: 208
map(KE_OS) 3:23
MnPublic.h 6:212
Mvrikil. h 6:214

N

netconfig.h 6:38
netdir.h 6:40

nl _types.h 6:40

no coprocessor fault 3:25
nonmaskable interrupt 3:25
null pointer 3: 3,21, 26

O

object file 4:1
ELF header 4:1
executable 3:35
executable file 3:35
relocation 4:4
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
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see also shared object file 4:1
segment 5:1
shared object file 3:35
special sections 4:2
j ect.h 6140
offset table, global (see global offset
table)
optimization 3:14, 17
overflow trap 3:25

P

padding
arguments 3:11,18
structure and union 3:3
page fault 3:25
page size 3:20,31, 5:1
paging 3:20, 5:1
performance 5:1
PanedWh 6: 214
parameters
function (see arguments)
system configuration (see tunable
parameters)
PATH variable 7:1
performance, paging 5:1
physical addressing 3: 20
pkgnk 7:2
pkgproto 7:2
pkgtrans 7:2
pointer 3:3
function argument 3: 17
null 3:3,26
poll.h 6:42
portability
C program 3:44
instructions  3:1
position-independent code 3: 14, 17,
34,36, 5:3
see also absolute code 3:34
see also global offset table 3:35

Index

see also procedure linkage table
3:35
priocntl.h 6:43
procedure linkage table 3:35, 4:2,5-6,
5:5,7
procedures (see functions)
process
dead 3:45
entry point 3:26
initialization 3:26
segment 3:20
size 3:20
stack 3:28
virtual addressing 3: 20
processor architecture 3:1
processor execution mode  3: 24, 26
processor-specific information 3:1,9,
20,34, 5:1,5-7, 6:2-3, 7: 1
program loading 3:31, 5:1
PushBG h 6: 215
PushB. h 6:215
pushl instruction 5:8
pwd. h  6:45

R

Rect (hj . h  6:140
re-entrancy 3: 14
regex.h 647
registers

calling sequence 3:11
cs,ds,es,andss 3:29
description 3:9,11
eax 311

ebp 11

ebx 11

ecx 12

edi 11

edx 3:12

EFLAGS 3:12

esi 311
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esp 311 process 3:20-21, 5:1,6

floating-point  3:9, 12 segment not present fault 3: 25
floating-point control word  3: 12 segment permissions  3: 23
floating-point return value 3:13 segment registers 3:29
global 3:9 Sel ectioB. h 6:217
initial values 3:29 Separat oG h 6:217
scratch  3:12 Separator.h 6:217
variable 3:11 setjnp(BA_LIB) 3:45
registers cr 0 (see Machine Status setjnp.h 6:66
Word register) setrlimt(BA_OS) 3:23
registers eax, integer return value shared object file 3:35
3:12 segments 3:21, 5:3
relocation Shell.h 6141
global offset table 3:35 short 3:2
see object file 4:4 sign extension
RepType. h  6:215 arguments 3:17
resources, shared 3:20 bit-field 3:6
ret instruction 3:13,15 signal (BA_OS) 3:12,24
return address 3:13 signal .h 6:69
return value signals 3:12,45
floating-point  3: 12 signed 3:2,6
integer 3:12 single step trap/fault 3:25
pointer 3:12 sizeof 3:2
structure and union 3: 14 structure 3:3
RowCol um. h  6: 216 Ssape. h 6:141
rpc.h 6:63 stack
rtpriocntl.h 6:63 address 3:29

dynamic allocation 3: 44
growth 3:10
S initial process 3:28
process 3:20-21
system management 3: 22
stack exception fault 3:25
stack frame  3:9-10, 13-15, 17, 37, 43
alignment 3: 10, 29, 44
organization 3:10, 43
size 3:11,43
stack pointer 3:11, 29, 37
initial value 3:29
<stdarg.h> 3:44
stdarg.h 6:76
stddef.h 676

scalar types 3:2
Scale.h 6216
Screen. h 6:216
Scrol | Bar. h 6:216
Scrol |l edWh  6:217
search.h 664
secondary storage 3:20
section, object file 5:1
segment

dynamic 3:21

permissions 5:2
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stdio.h 6:79
stdlib.h 679
stropts.h 6:85
structure 3:3

function argument 3:18

padding 3:3

return value 3:14
supervisor mode (See processor execu-

tion mode)

SVID 7:2
Swi t ch statements  3: 41
<synch> 6:88
sysconf (BA_OS) 3:20,31
sys/ipc.h 6:26
sys/mran. h 6:33
sys/nod. h 6:34
sys/nmount.h 6:35
sys/nsg.h 6:36
sys/paramh 6:41
sys/procset.h 6:44
sys/resource. h 6:48
sys/semh 6:65
sys/shmh 6:66
sys/siginfo.h 6:72
sys/stat.h 6:74
sys/statvfs.h 6:75
sys/sysi 86.h 6:88
System Headers 7:2
system load 3: 20
System V ABI 6:4
sys/time.h 6:103
sys/times.h 6:104
sys/types.h 6:114
sys/uio.h 6117
sys/utsnane. h 6:120

T

tcpip/tcp.h 6271
termination, process 3:45
termos.h 698

Index

text

process 3:20

sharing 3:35
TextF. h 6:218
Text.h 6:218
<thread> 6:100
ticlts.h 6:100
ticots.h 6:101
ticotsord.h 6:101
tinme.h 6:102
tiuser.h 6:112
Toggl eBG h 6:218
Toggl eB. h  6: 218
tspriocntl.h 6:113
tunable parameters, stack size 3:23
type mismatch 3:15

U

ucontext.h 6:116
ulimt.h 6117
unaligned address (see address,
unaligned)
undefined behavior 3:1, 12, 15, 28-29,
5:2
see also ABI conformance 3:1
see also unspecified property 3:1
uninitialized data 5:2
union 3:3
function argument 3:18
return value 3:14
unistd. h 6:119
unsi gned 3:2,6
unspecified property 3:1, 12, 14, 24,
26-27, 29, 5:1-2
see also ABI conformance 3:1
see also undefined behavior 3:1
user mode (see processor execution
mode)
utinme.h 6119
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V

<varargs.h> 3:44

variable argument list 3: 17, 44

variables, automatic 3: 43

Vendor. h 6:141

Vendor S. h  6:219

VirtKeys. h 6:220

virtual addressing 3: 20, 35
bounds 3:21

voi d functions 3:12

W

wait.h 6:121
wchar. h 6:122
wctype. h  6:125
word 3:1,10

wor dexp. h  6: 126

X

Xcns. h 6158

X h 6:153

Xib.h 6:184

Xmh 6:234
XnstrDefs.h 6:268
Xresource.h 6:186
Xutil.h 6191

Y

yacc 7:1

Z

Zero
null pointer 3:3
uninitialized data 5:2
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