
SYSTEM V
APPLICATION
BINARY INTERFACE

Intel386 Architecture
Processor Supplement

Fourth Edition



Copyright  1990−1996 The Santa Cruz Operation, Inc. All rights reserved.

Copyright  1990−1992 AT&T. All rights reserved.

No part of this publication may be reproduced, transmitted, stored in a retrieval system, nor translated
into any human or computer language, in any form or by any means, electronic, mechanical, magnetic,
optical, chemical, manual, or otherwise, without the prior written permission of the copyright owner,
The Santa Cruz Operation, Inc., 400 Encinal Street, Santa Cruz, California, 95060, USA. Copyright
infringement is a serious matter under the United States and foreign Copyright Laws.

Information in this document is subject to change without notice and does not represent a commitment
on the part of The Santa Cruz Operation, Inc.

SCO UnixWare is commercial computer software and, together with any related documentation, is
subject to the restrictions on US Government use as set forth below. If this procurement is for a DOD
agency, the following DFAR Restricted Rights Legend applies:

RESTRICTED RIGHTS LEGEND: Use, duplication, or disclosure by the Government is subject to
restrictions as set forth in subparagraph (c)(1)(ii) of Rights in Technical Data and Computer Software
Clause at DFARS 252.227-7013. Contractor/Manufacturer is The Santa Cruz Operation, Inc., 400 Encinal
Street, Santa Cruz, CA 95060.

If this procurement is for a civilian government agency, this FAR Restricted Rights Legend applies:

RESTRICTED RIGHTS LEGEND: This computer software is submitted with restricted rights under
Government Contract No. _________ (and Subcontract No. ________, if appropriate). It may not be
used, reproduced, or disclosed by the Government except as provided in paragraph (g)(3)(i) of FAR
Clause 52.227-14 alt III or as otherwise expressly stated in the contract. Contractor/Manufacturer is
The Santa Cruz Operation, Inc., 400 Encinal Street, Santa Cruz, CA 95060.

If any copyrighted software accompanies this publication, it is licensed to the End User only for use in
strict accordance with the End User License Agreement, which should be read carefully before
commencing use of the software.

ACKNOWLEDGEMENTS

"We acknowledge the contributions of the 88OPEN Consortium Ltd., portions of whose System V ABI
Implementation Guide for the M88000 Processor and the System V ABI M88000 Processor Networking
Supplement have been incorporated in this section of the ABI with permission."

TRADEMARKS

SCO, the SCO logo, The Santa Cruz Operation, and UnixWare are trademarks or registered trademarks
of The Santa Cruz Operation, Inc. in the USA and other countries. Intel386, Intel486, and Pentium are
trademarks of Intel Corporation. UNIX is a registered trademark in the USA and other countries,
licensed exclusively through X/Open Company Limited. Motif is a trademark of the Open Software
Foundation, Inc. NeWS is a registered trademark of Sun Microsystems, Inc. X11 and X Window System
are trademarks of Massachusetts Institute of Technology. All other brand and product names are or
may be trademarks of, and are used to identify products or services of, their respective owners.

DRAFT COPY
March 19, 1997

File: abi_386/copyright (Delta 44.3)
386:adm.book:sum

Page: 2



Contents

Table of Contents
Table of Contents
INTRODUCTION
SOFTWARE INSTALLATION
LOW-LEVEL SYSTEM INFORMATION
OBJECT FILES
PROGRAM LOADING AND DYNAMIC LINKING
LIBRARIES
DEVELOPMENT ENVIRONMENT
EXECUTION ENVIRONMENT
Index

1 INTRODUCTION
The Intel386 Architecture and the System V ABI 1-1
How to Use the Intel386 Architecture ABI Supplement 1-2

2 SOFTWARE INSTALLATION
Software Distribution Formats 2-1

3 LOW-LEVEL SYSTEM INFORMATION
Machine Interface 3-1
Function Calling Sequence 3-9
Operating System Interface 3-20
Coding Examples 3-34

Table of Contents i

DRAFT COPY
March 19, 1997

File: abi_386/MasterToc (Delta 44.6)
386:adm.book:sum

Page: 3



4 OBJECT FILES
ELF Header 4-1
Sections 4-2
Symbol Table 4-3
Relocation 4-4

5 PROGRAM LOADING AND DYNAMIC
LINKING
Program Loading 5-1
Dynamic Linking 5-5

6 LIBRARIES
Shared Library Names 6-1
C Library 6-2
System Data Interfaces 6-5

7 DEVELOPMENT ENVIRONMENT
Development Commands 7-1
Software Packaging Tools 7-2

8 EXECUTION ENVIRONMENT
Application Environment 8-1

IN Index
Index IN-1

ii Table of Contents

DRAFT COPY
March 19, 1997

File: abi_386/MasterToc (Delta 44.6)
386:adm.book:sum

Page: 4



Figures and Tables

Figure 3-1: Scalar Types 3-2
Figure 3-2: Structure Smaller Than a Word 3-4
Figure 3-3: No Padding 3-4
Figure 3-4: Internal Padding 3-4
Figure 3-5: Internal and Tail Padding 3-5
Figure 3-6: u n i o n Allocation 3-5
Figure 3-7: Bit-Field Ranges 3-6
Figure 3-8: Bit Numbering 3-7
Figure 3-9: Right-to-Left Allocation 3-7
Figure 3-10: Boundary Alignment 3-7
Figure 3-11: Storage Unit Sharing 3-8
Figure 3-12: u n i o n Allocation 3-8
Figure 3-13: Unnamed Bit-Fields 3-8
Figure 3-14: Processor Registers 3-9
Figure 3-15: Standard Stack Frame 3-10
Figure 3-16: Function Prologue 3-13
Figure 3-17: Function Epilogue 3-14
Figure 3-18: Stack Contents for Functions Returning s t r u c t / u n i o n 3-15
Figure 3-19: Function Prologue (Returning s t r u c t / u n i o n) 3-16
Figure 3-20: Function Epilogue 3-16
Figure 3-21: Integral and Pointer Arguments 3-17
Figure 3-22: Floating-Point Arguments 3-18
Figure 3-23: Structure and Union Arguments 3-18
Figure 3-24: Virtual Address Configuration 3-20
Figure 3-25: Conventional Segment Arrangements 3-22
Figure 3-26: _ e x i t System Trap 3-24
Figure 3-27: Hardware Exceptions and Signals 3-25
Figure 3-28: Declaration for m a i n 3-26
Figure 3-29: EFLAGS Register Fields 3-27
Figure 3-30: Floating-Point Control Word 3-27
Figure 3-31: Initial Process Stack 3-28
Figure 3-32: Auxiliary Vector 3-30
Figure 3-33: Auxiliary Vector Types, a _ t y p e 3-30
Figure 3-34: AT_FPHW values 3-32
Figure 3-35: Example Process Stack 3-33

Table of Contents iii

DRAFT COPY
March 19, 1997

File: abi_386/MasterToc (Delta 44.6)
386:adm.book:sum

Page: 5



Figure 3-36: Calculating Global Offset Table Address 3-36
Figure 3-37: Position-Independent Function Prologue 3-37
Figure 3-38: Absolute Data Access 3-37
Figure 3-39: Position-Independent Data Access 3-38
Figure 3-40: Position-Independent Static Data Access 3-39
Figure 3-41: Absolute Direct Function Call 3-39
Figure 3-42: Position-Independent Direct Function Call 3-40
Figure 3-43: Absolute Indirect Function Call 3-40
Figure 3-44: Position-Independent Indirect Function Call 3-40
Figure 3-45: Branch Instruction, All Models 3-41
Figure 3-46: Absolute s w i t c h Code 3-41
Figure 3-47: Position-Independent s w i t c h Code 3-42
Figure 3-48: C Stack Frame 3-43
Figure 3-49: Dynamic Stack Allocation 3-45
Figure 4-1: Intel386 Identification, e _ i d e n t 4-1
Figure 4-2: Special Sections 4-2
Figure 4-3: Relocatable Fields 4-4
Figure 4-4: Relocation Types 4-5
Figure 5-1: Executable File 5-1
Figure 5-2: Program Header Segments 5-2
Figure 5-3: Process Image Segments 5-3
Figure 5-4: Example Shared Object Segment Addresses 5-4
Figure 5-5: Global Offset Table 5-6
Figure 5-6: Absolute Procedure Linkage Table 5-8
Figure 5-7: Position-Independent Procedure Linkage Table 5-8
Figure 6-1: Shared Library Names 6-1
Figure 6-2: l i b c Additional Required Entry Points 6-2
Figure 6-3: l i b c, Support Routines 6-3
Figure 6-4: l i b c, Global External Data Symbols 6-4
Figure 6-5: < a i o . h > * 6-6
Figure 6-6: < a s s e r t . h > 6-6
Figure 6-7: < c t y p e . h > 6-7
Figure 6-8: < d i r e n t . h > 6-8
Figure 6-9: < d l f c n . h > * 6-8
Figure 6-10: < e l f . h > *, P a r t 1 o f 6 6-9
Figure 6-11: < e l f . h > *, P a r t 2 o f 6 6-10
Figure 6-12: < e l f . h > *, P a r t 3 o f 6 6-11
Figure 6-13: < e l f . h > *, P a r t 4 o f 6 6-12
Figure 6-14: < e l f . h > *, P a r t 5 o f 6 6-13
Figure 6-15: < e l f . h > *, P a r t 6 o f 6 6-14
Figure 6-16: < e r r n o . h >, Part 1 of 3 6-15
Figure 6-17: < e r r n o . h >, Part 2 of 3 6-16
Figure 6-18: < e r r n o . h >, Part 3 of 3 6-17
Figure 6-19: < f c n t l . h >, Part 1 of 2 6-18
Figure 6-20: < f c n t l . h >, Part 2 of 2 6-19

iv Table of Contents

DRAFT COPY
March 19, 1997

File: abi_386/MasterToc (Delta 44.6)
386:adm.book:sum

Page: 6



Figure 6-21: < f l o a t . h >, Single-Precision 6-20
Figure 6-22: < f l o a t . h >, Double-Precision 6-20
Figure 6-23: < f l o a t . h >, Extended-Precision 6-21
Figure 6-24: < f m t m s g . h >, Part 1 of 2 6-21
Figure 6-25: < f m t m s g . h >, Part 2 of 2 6-22
Figure 6-26: < f n m a t c h . h > * 6-22
Figure 6-27: < f t w . h > 6-23
Figure 6-28: < g l o b . h > * 6-24
Figure 6-29: < g r p . h > 6-25
Figure 6-30: < i c o n v . h > * 6-25
Figure 6-31: < s y s / i p c . h > 6-26
Figure 6-32: < l a n g i n f o . h >, Part 1 of 2 6-27
Figure 6-33: < l a n g i n f o . h >, Part 2 of 2 6-28
Figure 6-34: < l i m i t s . h >, Part 1 of 2 6-29
Figure 6-35: < l i m i t s . h >, Part 2 of 2 6-30
Figure 6-36: < l o c a l e . h > 6-31
Figure 6-37: < l w p s y n c h . h > * 6-32
Figure 6-38: < m a c h l o c k . h > * 6-32
Figure 6-39: < m a t h . h > 6-32
Figure 6-40: < s y s / m m a n . h > 6-33
Figure 6-41: < s y s / m o d . h > * 6-34
Figure 6-42: < s y s / m o u n t . h > 6-35
Figure 6-43: < s y s / m s g . h > 6-36
Figure 6-44: < n e t c o n f i g . h >, Part 1 of 2 6-37
Figure 6-45: < n e t c o n f i g . h >, Part 2 of 2 6-38
Figure 6-46: < n e t d i r . h >, Part 1 of 2 6-39
Figure 6-47: < n e t d i r . h >, Part 2 of 2 6-40
Figure 6-48: < n l _ t y p e s . h > 6-40
Figure 6-49: < s y s / p a r a m . h > 6-41
Figure 6-50: < p o l l . h > 6-42
Figure 6-51: < s y s / p r i o c n t l . h > * 6-43
Figure 6-52: < s y s / p r o c s e t . h > 6-44
Figure 6-53: < p w d . h > 6-45
Figure 6-54: < r e g e x . h > *, P a r t 1 o f 2 6-46
Figure 6-55: < r e g e x . h > *, P a r t 2 o f 2 6-47
Figure 6-56: < s y s / r e s o u r c e . h > 6-48
Figure 6-57: < r p c . h >, Part 1 of 16 6-49
Figure 6-58: < r p c . h >, Part 2 of 16 6-50
Figure 6-59: < r p c . h >, Part 3 of 16 6-51
Figure 6-60: < r p c . h >, Part 4 of 16 6-52
Figure 6-61: < r p c . h >, Part 5 of 16 6-53
Figure 6-62: < r p c . h >, Part 6 of 16 6-54
Figure 6-63: < r p c . h >, Part 7 of 16 6-55
Figure 6-64: < r p c . h >, Part 8 of 16 6-56
Figure 6-65: < r p c . h >, Part 9 of 16 6-57

Table of Contents v

DRAFT COPY
March 19, 1997

File: abi_386/MasterToc (Delta 44.6)
386:adm.book:sum

Page: 7



Figure 6-66: < r p c . h >, Part 10 of 16 6-58
Figure 6-67: < r p c . h >, Part 11 of 16 6-59
Figure 6-68: < r p c . h >, Part 12 of 16 6-60
Figure 6-69: < r p c . h >, Part 13 of 16 6-60
Figure 6-70: < r p c . h >, Part 14 of 16 6-61
Figure 6-71: < r p c . h >, Part 15 of 16 6-62
Figure 6-72: < r p c . h >, Part 16 of 16 6-63
Figure 6-73: < r t p r i o c n t l . h > * 6-63
Figure 6-74: < s e a r c h . h > 6-64
Figure 6-75: < s y s / s e m . h > 6-65
Figure 6-76: < s e t j m p . h > 6-66
Figure 6-77: < s y s / s h m . h > 6-66
Figure 6-78: < s i g n a l . h >, Part 1 of 3 6-67
Figure 6-79: < s i g n a l . h >, Part 2 of 3 6-68
Figure 6-80: < s i g n a l . h >, Part 3 of 3 6-69
Figure 6-81: < s y s / s i g i n f o . h >, Part 1 of 5 6-69
Figure 6-82: < s y s / s i g i n f o . h >, Part 2 of 5 6-70
Figure 6-83: < s y s / s i g i n f o . h >, Part 3 of 5 6-71
Figure 6-84: < s y s / s i g i n f o . h >, Part 4 of 5 6-72
Figure 6-85: < s y s / s i g i n f o . h > *, P a r t 5 o f 5 6-72
Figure 6-86: < s y s / s t a t . h >, Part 1 of 2 6-73
Figure 6-87: < s y s / s t a t . h >, Part 2 of 2 6-74
Figure 6-88: < s y s / s t a t v f s . h > 6-75
Figure 6-89: < s t d a r g . h > 6-76
Figure 6-90: < s t d d e f . h > 6-76
Figure 6-91: < s t d i o . h >, Part 1 of 2 6-77
Figure 6-92: < s t d i o . h >, Part 2 of 2 6-78
Figure 6-93: < s t d l i b . h > 6-79
Figure 6-94: < s t r o p t s . h >, Part 1 of 6 6-80
Figure 6-95: < s t r o p t s . h >, Part 2 of 6 6-81
Figure 6-96: < s t r o p t s . h >, Part 3 of 6 6-82
Figure 6-97: < s t r o p t s . h >, Part 4 of 6 6-83
Figure 6-98: < s t r o p t s . h >, Part 5 of 6 6-84
Figure 6-99: < s t r o p t s . h >, Part 6 of 6 6-85
Figure 6-100: < s y n c h . h > *, P a r t 1 o f 3 6-86
Figure 6-101: < s y n c h . h > *, P a r t 2 o f 3 6-87
Figure 6-102: < s y n c h . h > *, P a r t 3 o f 3 6-88
Figure 6-103: < s y s / s y s i 8 6 . h > 6-88
Figure 6-104: < t e r m i o s . h >, Part 1 of 10 6-89
Figure 6-105: < t e r m i o s . h >, Part 2 of 10 6-90
Figure 6-106: < t e r m i o s . h >, Part 3 of 10 6-91
Figure 6-107: < t e r m i o s . h >, Part 4 of 10 6-92
Figure 6-108: < t e r m i o s . h >, Part 5 of 10 6-93
Figure 6-109: < t e r m i o s . h >, Part 6 of 10 6-94
Figure 6-110: < t e r m i o s . h >, Part 7 of 10 6-95

vi Table of Contents

DRAFT COPY
March 19, 1997

File: abi_386/MasterToc (Delta 44.6)
386:adm.book:sum

Page: 8



Figure 6-111: < t e r m i o s . h >, Part 8 of 10 6-96
Figure 6-112: < t e r m i o s . h >, Part 9 of 10 6-97
Figure 6-113: < t e r m i o s . h >, Part 10 of 10 6-98
Figure 6-114: < t h r e a d . h > *, P a r t 1 o f 2 6-99
Figure 6-115: < t h r e a d . h > *, P a r t 2 o f 2 6-100
Figure 6-116: < s y s / t i c l t s . h > 6-100
Figure 6-117: < s y s / t i c o t s . h > 6-101
Figure 6-118: < s y s / t i c o t s o r d . h > 6-101
Figure 6-119: < t i m e . h > * 6-102
Figure 6-120: < s y s / t i m e . h > 6-103
Figure 6-121: < s y s / t i m e s . h > 6-104
Figure 6-122: < t i u s e r . h >, Error Return Values 6-105
Figure 6-123: < t i u s e r . h >, Event Bitmasks 6-106
Figure 6-124: < t i u s e r . h >, Flags 6-106
Figure 6-125: < t i u s e r . h >, Service Types 6-107
Figure 6-126: < t i u s e r . h >, Values for flags field in t_info structure 6-107
Figure 6-127: < t i u s e r . h >, Transport Interface Data Structures, 1 of 2 6-108
Figure 6-128: < t i u s e r . h >, Transport Interface Data Structures, 2 of 2 6-109
Figure 6-129: < t i u s e r . h >, Structure Types 6-110
Figure 6-130: < t i u s e r . h >, Fields of Structures 6-110
Figure 6-131: < t i u s e r . h >, Transport Interface States 6-111
Figure 6-132: < t i u s e r . h >, User-level Events 6-112
Figure 6-133: < t s p r i o c n t l . h > * 6-113
Figure 6-134: < s y s / t y p e s . h > 6-114
Figure 6-135: < u c o n t e x t . h >, Part 1 of 2 6-115
Figure 6-136: < u c o n t e x t . h >, Part 2 of 2 6-116
Figure 6-137: < s y s / u i o . h > 6-117
Figure 6-138: < u l i m i t . h > 6-117
Figure 6-139: < u n i s t d . h >, Part 1 of 2 6-117
Figure 6-140: < u n i s t d . h >, Part 2 of 2 6-119
Figure 6-141: < u t i m e . h > 6-119
Figure 6-142: < s y s / u t s n a m e . h > 6-120
Figure 6-143: < w a i t . h > 6-121
Figure 6-144: < w c h a r . h > 6-122
Figure 6-145: < w c t y p e . h > *, P a r t 1 o f 3 6-123
Figure 6-146: < w c t y p e . h > *, P a r t 2 o f 3 6-124
Figure 6-147: < w c t y p e . h > *, P a r t 3 o f 3 6-125
Figure 6-148: < w o r d e x p . h > * 6-126
Figure 6-149: < X 1 1 / A t o m . h >, Part 1 of 3 6-128
Figure 6-150: < X 1 1 / A t o m . h >, Part 2 of 3 6-129
Figure 6-151: < X 1 1 / A t o m . h >, Part 3 of 3 6-130
Figure 6-152: < X 1 1 / C o m p o s i t e . h > 6-131
Figure 6-153: < X 1 1 / C o n s t r a i n t . h > 6-131
Figure 6-154: < X 1 1 / C o r e . h > 6-131
Figure 6-155: < X 1 1 / c u r s o r f o n t . h >, Part 1 of 3 6-132

Table of Contents vii

DRAFT COPY
March 19, 1997

File: abi_386/MasterToc (Delta 44.6)
386:adm.book:sum

Page: 9



Figure 6-156: < X 1 1 / c u r s o r f o n t . h >, Part 2 of 3 6-133
Figure 6-157: < X 1 1 / c u r s o r f o n t . h >, Part 3 of 3 6-134
Figure 6-158: < X 1 1 / I n t r i n s i c . h >, Part 1 of 6 6-135
Figure 6-159: < X 1 1 / I n t r i n s i c . h >, Part 2 of 6 6-136
Figure 6-160: < X 1 1 / I n t r i n s i c . h >, Part 3 of 6 6-137
Figure 6-161: < X 1 1 / I n t r i n s i c . h >, Part 4 of 6 6-138
Figure 6-162: < X 1 1 / I n t r i n s i c . h >, Part 5 of 6 6-139
Figure 6-163: < X 1 1 / I n t r i n s i c . h >, Part 6 of 6 6-140
Figure 6-164: < X 1 1 / O b j e c t . h > 6-140
Figure 6-165: < X 1 1 / R e c t O b j . h > 6-140
Figure 6-166: < X 1 1 / e x t e n s i o n s / s h a p e . h >* 6-141
Figure 6-167: < X 1 1 / S h e l l . h > 6-141
Figure 6-168: < X 1 1 / V e n d o r . h > 6-141
Figure 6-169: < X 1 1 / X . h >, Part 1 of 12 6-142
Figure 6-170: < X 1 1 / X . h >, Part 2 of 12 6-143
Figure 6-171: < X 1 1 / X . h >, Part 3 of 12 6-144
Figure 6-172: < X 1 1 / X . h >, Part 4 of 12 6-145
Figure 6-173: < X 1 1 / X . h >, Part 5 of 12 6-146
Figure 6-174: < X 1 1 / X . h >, Part 6 of 12 6-147
Figure 6-175: < X 1 1 / X . h >, Part 7 of 12 6-148
Figure 6-176: < X 1 1 / X . h >, Part 8 of 12 6-149
Figure 6-177: < X 1 1 / X . h >, Part 9 of 12 6-150
Figure 6-178: < X 1 1 / X . h >, Part 10 of 12 6-151
Figure 6-179: < X 1 1 / X . h >, Part 11 of 12 6-152
Figure 6-180: < X 1 1 / X . h >, Part 12 of 12 6-153
Figure 6-181: < X 1 1 / X c m s . h >, Part 1 of 5 6-154
Figure 6-182: < X 1 1 / X c m s . h >, Part 2 of 5 6-155
Figure 6-183: < X 1 1 / X c m s . h >, Part 3 of 5 6-156
Figure 6-184: < X 1 1 / X c m s . h >, Part 4 of 5 6-157
Figure 6-185: < X 1 1 / X c m s . h >, Part 5 of 5 6-158
Figure 6-186: < X 1 1 / X l i b . h >, Part 1 of 27 6-159
Figure 6-187: < X 1 1 / X l i b . h >, Part 2 of 27 6-159
Figure 6-188: < X 1 1 / X l i b . h >, Part 3 of 27 6-160
Figure 6-189: < X 1 1 / X l i b . h >, Part 4 of 27 6-161
Figure 6-190: < X 1 1 / X l i b . h >, Part 5 of 27 6-162
Figure 6-191: < X 1 1 / X l i b . h >, Part 6 of 27 6-163
Figure 6-192: < X 1 1 / X l i b . h >, Part 7 of 27 6-164
Figure 6-193: < X 1 1 / X l i b . h >, Part 8 of 27 6-165
Figure 6-194: < X 1 1 / X l i b . h >, Part 9 of 27 6-166
Figure 6-195: < X 1 1 / X l i b . h >, Part 10 of 27 6-167
Figure 6-196: < X 1 1 / X l i b . h >, Part 11 of 27 6-168
Figure 6-197: < X 1 1 / X l i b . h >, Part 12 of 27 6-169
Figure 6-198: < X 1 1 / X l i b . h >, Part 13 of 27 6-170
Figure 6-199: < X 1 1 / X l i b . h >, Part 14 of 27 6-171
Figure 6-200: < X 1 1 / X l i b . h >, Part 15 of 27 6-172

viii Table of Contents

DRAFT COPY
March 19, 1997

File: abi_386/MasterToc (Delta 44.6)
386:adm.book:sum

Page: 10



Figure 6-201: < X 1 1 / X l i b . h >, Part 16 of 27 6-173
Figure 6-202: < X 1 1 / X l i b . h >, Part 17 of 27 6-174
Figure 6-203: < X 1 1 / X l i b . h >, Part 18 of 27 6-175
Figure 6-204: < X 1 1 / X l i b . h >, Part 19 of 27 6-176
Figure 6-205: < X 1 1 / X l i b . h >, Part 20 of 27 6-177
Figure 6-206: < X 1 1 / X l i b . h >, Part 21 of 27 6-178
Figure 6-207: < X 1 1 / X l i b . h >, Part 22 of 27 6-179
Figure 6-208: < X 1 1 / X l i b . h >, Part 23 of 27 6-180
Figure 6-209: < X 1 1 / X l i b . h >, Part 24 of 27 6-181
Figure 6-210: < X 1 1 / X l i b . h >, Part 25 of 27 6-182
Figure 6-211: < X 1 1 / X l i b . h >, Part 26 of 27 6-183
Figure 6-212: < X 1 1 / X l i b . h >, Part 27 of 27 6-184
Figure 6-213: < X 1 1 / X r e s o u r c e . h >, Part 1 of 2 6-185
Figure 6-214: < X 1 1 / X r e s o u r c e . h >, Part 2 of 2 6-186
Figure 6-215: < X 1 1 / X u t i l . h >, Part 1 of 5 6-187
Figure 6-216: < X 1 1 / X u t i l . h >, Part 2 of 5 6-188
Figure 6-217: < X 1 1 / X u t i l . h >, Part 3 of 5 6-189
Figure 6-218: < X 1 1 / X u t i l . h >, Part 4 of 5 6-190
Figure 6-219: < X 1 1 / X u t i l . h >, Part 5 of 5 6-191
Figure 6-220: < X m / A r r o w B . h >* 6-193
Figure 6-221: < X m / A r r o w B G . h >* 6-193
Figure 6-222: < X m / B u l l e t i n B . h >* 6-193
Figure 6-223: < X m / C a s c a d e B . h >* 6-193
Figure 6-224: < X m / C a s c a d e B G . h >* 6-194
Figure 6-225: < X m / C o m m a n d . h >* 6-194
Figure 6-226: < X m / C u t P a s t e . h >* 6-195
Figure 6-227: < X m / D i a l o g S . h >* 6-195
Figure 6-228: < X m / D i s p l a y . h >* 6-196
Figure 6-229: < X m / D r a g C . h >*, Part 1 of 4 6-197
Figure 6-230: < X m / D r a g C . h >*, Part 2 of 4 6-198
Figure 6-231: < X m / D r a g C . h >*, Part 3 of 4 6-199
Figure 6-232: < X m / D r a g C . h >*, Part 4 of 4 6-200
Figure 6-233: < X m / D r a g I c o n . h >* 6-201
Figure 6-234: < X m / D r a g O v e r S . h >* 6-201
Figure 6-235: < X m / D r a w i n g A . h >* 6-202
Figure 6-236: < X m / D r a w n B . h >* 6-202
Figure 6-237: < X m / D r o p S M g r . h >*, Part 1 of 2 6-203
Figure 6-238: < X m / D r o p S M g r . h >*, Part 2 of 2 6-204
Figure 6-239: < X m / D r o p T r a n s . h >* 6-205
Figure 6-240: < X m / F i l e S B . h >* 6-205
Figure 6-241: < X m / F o r m . h >* 6-205
Figure 6-242: < X m / F r a m e . h >* 6-206
Figure 6-243: < X m / L a b e l . h >* 6-206
Figure 6-244: < X m / L a b e l G . h >* 6-206
Figure 6-245: < X m / L i s t . h >* 6-207

Table of Contents ix

DRAFT COPY
March 19, 1997

File: abi_386/MasterToc (Delta 44.6)
386:adm.book:sum

Page: 11



Figure 6-246: < X m / M a i n W . h >* 6-207
Figure 6-247: < X m / M e n u S h e l l . h >* 6-207
Figure 6-248: < X m / M e s s a g e B . h >* 6-208
Figure 6-249: < M r m / M r m P u b l i c . h >*, Part 1 of 3 6-209
Figure 6-250: < M r m / M r m P u b l i c . h >*, Part 2 of 3 6-210
Figure 6-251: < M r m / M r m P u b l i c . h >*, Part 3 of 3 6-211
Figure 6-252: < X m / M w m U t i l . h >*, Part 1 of 3 6-212
Figure 6-253: < X m / M w m U t i l . h >*, Part 2 of 3 6-213
Figure 6-254: < X m / M w m U t i l . h >*, Part 3 of 3 6-214
Figure 6-255: < X m / P a n e d W . h >* 6-214
Figure 6-256: < X m / P u s h B . h >* 6-215
Figure 6-257: < X m / P u s h B G . h >* 6-215
Figure 6-258: < X m / R e p T y p e . h >* 6-215
Figure 6-259: < X m / R o w C o l u m n . h >* 6-216
Figure 6-260: < X m / S c a l e . h >* 6-216
Figure 6-261: < X m / S c r e e n . h >* 6-216
Figure 6-262: < X m / S c r o l l B a r . h >* 6-216
Figure 6-263: < X m / S c r o l l e d W . h >* 6-217
Figure 6-264: < X m / S e l e c t i o B . h >* 6-217
Figure 6-265: < X m / S e p a r a t o G . h >* 6-217
Figure 6-266: < X m / S e p a r a t o r . h >* 6-217
Figure 6-267: < X m / T e x t . h >* 6-218
Figure 6-268: < X m / T e x t F . h >* 6-218
Figure 6-269: < X m / T o g g l e B . h >* 6-218
Figure 6-270: < X m / T o g g l e B G . h >* 6-218
Figure 6-271: < X m / V e n d o r S . h >* 6-219
Figure 6-272: < X m / V i r t K e y s . h >*, Part 1 of 2 6-219
Figure 6-273: < X m / V i r t K e y s . h >*, Part 2 of 2 6-220
Figure 6-274: < X m / X m . h >*, Part 1 of 14 6-221
Figure 6-275: < X m / X m . h >*, Part 2 of 14 6-222
Figure 6-276: < X m / X m . h >*, Part 3 of 14 6-223
Figure 6-277: < X m / X m . h >*, Part 4 of 14 6-224
Figure 6-278: < X m / X m . h >*, Part 5 of 15 6-225
Figure 6-279: < X m / X m . h >*, Part 6 of 14 6-226
Figure 6-280: < X m / X m . h >*, Part 7 of 14 6-227
Figure 6-281: < X m / X m . h >*, Part 8 of 14 6-228
Figure 6-282: < X m / X m . h >*, Part 9 of 14 6-229
Figure 6-283: < X m / X m . h >*, Part 10 of 14 6-230
Figure 6-284: < X m / X m . h >*, Part 11 of 14 6-231
Figure 6-285: < X m / X m . h >*, Part 12 of 14 6-232
Figure 6-286: < X m / X m . h >*, Part 13 of 14 6-233
Figure 6-287: < X m / X m . h >*, Part 14 of 14 6-234
Figure 6-288: < X m / X m S t r D e f s . h >*, Part 1 of 34 6-235
Figure 6-289: < X m / X m S t r D e f s . h >*, Part 2 of 34 6-236
Figure 6-290: < X m / X m S t r D e f s . h >*, Part 3 of 34 6-237

x Table of Contents

DRAFT COPY
March 19, 1997

File: abi_386/MasterToc (Delta 44.6)
386:adm.book:sum

Page: 12



Figure 6-291: < X m / X m S t r D e f s . h >*, Part 4 of 34 6-238
Figure 6-292: < X m / X m S t r D e f s . h >*, Part 5 of 34 6-239
Figure 6-293: < X m / X m S t r D e f s . h >*, Part 6 of 34 6-240
Figure 6-294: < X m / X m S t r D e f s . h >*, Part 7 of 34 6-241
Figure 6-295: < X m / X m S t r D e f s . h >*, Part 8 of 34 6-242
Figure 6-296: < X m / X m S t r D e f s . h >*, Part 9 of 34 6-243
Figure 6-297: < X m / X m S t r D e f s . h >*, Part 10 of 34 6-244
Figure 6-298: < X m / X m S t r D e f s . h >*, Part 11 of 34 6-245
Figure 6-299: < X m / X m S t r D e f s . h >*, Part 12 of 34 6-246
Figure 6-300: < X m / X m S t r D e f s . h >*, Part 13 of 34 6-247
Figure 6-301: < X m / X m S t r D e f s . h >*, Part 14 of 34 6-248
Figure 6-302: < X m / X m S t r D e f s . h >*, Part 15 of 34 6-249
Figure 6-303: < X m / X m S t r D e f s . h >*, Part 16 of 34 6-250
Figure 6-304: < X m / X m S t r D e f s . h >*, Part 17 of 34 6-251
Figure 6-305: < X m / X m S t r D e f s . h >*, Part 18 of 34 6-252
Figure 6-306: < X m / X m S t r D e f s . h >*, Part 19 of 34 6-253
Figure 6-307: < X m / X m S t r D e f s . h >*, Part 20 of 34 6-254
Figure 6-308: < X m / X m S t r D e f s . h >*, Part 21 of 34 6-255
Figure 6-309: < X m / X m S t r D e f s . h >*, Part 22 of 34 6-256
Figure 6-310: < X m / X m S t r D e f s . h >*, Part 23 of 34 6-257
Figure 6-311: < X m / X m S t r D e f s . h >*, Part 24 of 34 6-258
Figure 6-312: < X m / X m S t r D e f s . h >*, Part 25 of 34 6-259
Figure 6-313: < X m / X m S t r D e f s . h >*, Part 26 of 34 6-260
Figure 6-314: < X m / X m S t r D e f s . h >*, Part 27 of 34 6-261
Figure 6-315: < X m / X m S t r D e f s . h >*, Part 28 of 34 6-262
Figure 6-316: < X m / X m S t r D e f s . h >*, Part 29 of 34 6-263
Figure 6-317: < X m / X m S t r D e f s . h >*, Part 30 of 34 6-264
Figure 6-318: < X m / X m S t r D e f s . h >*, Part 31 of 34 6-265
Figure 6-319: < X m / X m S t r D e f s . h >*, Part 32 of 34 6-266
Figure 6-320: < X m / X m S t r D e f s . h >*, Part 33 of 34 6-267
Figure 6-321: < X m / X m S t r D e f s . h >*, Part 34 of 34 6-268
Figure 6-322: < n e t i n e t / i n . h > 6-270
Figure 6-323: < n e t i n e t / i p . h > 6-271
Figure 6-324: < n e t i n e t / t c p . h > 6-271

Table of Contents xi

DRAFT COPY
March 19, 1997

File: abi_386/MasterToc (Delta 44.6)
386:adm.book:sum

Page: 13



1 INTRODUCTION

The Intel386 Architecture and the System V
ABI 1-1

How to Use the Intel386 Architecture ABI
Supplement 1-2
Evolution of the ABI Specification 1-2

Table of Contents i

DRAFT COPY
March 19, 1997

File: abi_386/Cchap1 (Delta 44.3)
386:adm.book:sum

Page: 14



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 M
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 M
the Intel386 architecture, this Intel386 ABI also applies to any system built with the M
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 support indicates 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:

i486 MICROPROCESSOR Programmer’s Reference Manual (Intel Literature
order number 240486)
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80386 Programmer’s Reference Manual (Intel Literature order number 230985)

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

UnixWare 2.0 Command Reference (a-l)

UnixWare 2.0 Command Reference (m-z)

UnixWare 2.0 Operating System API Reference: System Calls

UnixWare 2.0 Operating System API Reference: Library Functions

UnixWare 2.0 System Administration: Volumes I and II

System V Interface Definition, Edition 4

NOTE

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 M
in UnixWare 2.0.

How to Use the Intel386 Architecture ABI Supplement 1-3
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2 SOFTWARE INSTALLATION
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Physical Distribution Media 2-1
File System Formats 2-1

s5 File System 2-1
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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.

1.44MB 3 1/2" floppy disk: quad-density, double-sided, 80 tracks/side, 18
sectors/track, 512 bytes/sector.

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

360KB 5 1/4" floppy disk: double-density, double-sided, 40 tracks/side, 9
sectors/track, 512 bytes/sector.

60 MB quarter-inch cartridge tape in QIC-24 format. G

CD-ROM optical disks. G

150 MB quarter-inch tape.

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

File System Formats

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:
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# d e f i n e N I C F R E E 5 0
# d e f i n e N I C I N O D 1 0 0

s t r u c t f i l s y s {
u _ s h o r t s _ i s i z e ;
d a d d r _ t s _ f s i z e ;
s h o r t s _ n f r e e ;
d a d d r _ t s _ f r e e [ N I C F R E E ] ;
s h o r t s _ n i n o d e ;
u s h o r t _ t s _ i n o d e [ N I C I N O D ] ;
c h a r s _ f l o c k ;
c h a r s _ i l o c k ;
c h a r s _ f m o d ;
c h a r s _ r o n l y ;
t i m e _ t s _ t i m e ;
s h o r t s _ d i n f o [ 4 ] ;
d a d d r _ t s _ t f r e e ;
u s h o r t _ t s _ t i n o d e ;
c h a r s _ f n a m e [ 6 ] ;
c h a r s _ f p a c k [ 6 ] ;
l o n g s _ f i l l [ 1 2 ] ;
l o n g s _ s t a t e ;
l o n g s _ m a g i c ;
l o n g s _ t y p e ;

} ;

# d e f i n e F s M A G I C 0 x f d 1 8 7 e 2 0

# d e f i n e F s 1 b 1
# d e f i n e F s 2 b 2
# d e f i n e F s 4 b 3

# d e f i n e F s O K A Y 0 x 7 c 2 6 9 d 3 8
# d e f i n e F s A C T I V E 0 x 5 e 7 2 d 8 1 a
# d e f i n e F s B A D 0 x c b 0 9 6 f 4 3
# d e f i n e F s B A D B L K 0 x b a d b c 1 4 b

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 s M A G I C, the type is assumed to be f s 1 b, 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 F s O K A Y state. After a file system has been mounted for
update, the state changes to F s A C T I V E .
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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.
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s t r u c t c s u m {
l o n g c s _ n d i r ;
l o n g c s _ n b f r e e ;
l o n g c s _ n i f r e e ;
l o n g c s _ n f f r e e ;

} ;

s t r u c t f s {
s t r u c t f s * f s _ l i n k ;
s t r u c t f s * f s _ r l i n k ;
d a d d r _ t f s _ s b l k n o ;
d a d d r _ t f s _ c b l k n o ;
d a d d r _ t f s _ i b l k n o ;
d a d d r _ t f s _ d b l k n o ;
l o n g f s _ c g o f f s e t ;
l o n g f s _ c g m a s k ;
t i m e _ t f s _ t i m e ;
l o n g f s _ s i z e ;
l o n g f s _ d s i z e ;
l o n g f s _ n c g ;
l o n g f s _ b s i z e ;
l o n g f s _ f s i z e ;
l o n g f s _ f r a g ;
l o n g f s _ m i n f r e e ;
l o n g f s _ r o t d e l a y ;
l o n g f s _ r p s ;
l o n g f s _ b m a s k ;
l o n g f s _ f m a s k ;
l o n g f s _ b s h i f t ;
l o n g f s _ f s h i f t ;
l o n g f s _ m a x c o n t i g ;
l o n g f s _ m a x b p g ;
l o n g f s _ f r a g s h i f t ;
l o n g f s _ f s b t o d b ;
l o n g f s _ s b s i z e ;
l o n g f s _ c s m a s k ;
l o n g f s _ c s s h i f t ;
l o n g f s _ n i n d i r ;
l o n g f s _ i n o p b ;
l o n g f s _ n s p f ;
l o n g f s _ o p t i m ;
l o n g f s _ s t a t e ;
l o n g f s _ s p a r e c o n [ 2 ] ;
l o n g f s _ i d [ 2 ] ;
d a d d r _ t f s _ c s a d d r ;
l o n g f s _ c s s i z e ;
l o n g f s _ c g s i z e ;
l o n g f s _ n t r a k ;
l o n g f s _ n s e c t ;
l o n g f s _ s p c ;
l o n g f s _ n c y l ;

(continued on next page )

2-4 SOFTWARE INSTALLATION

DRAFT COPY
March 19, 1997

File: abi_386/chap2 (Delta 44.3)
386:adm.book:sum

Page: 22



l o n g f s _ c p g ;
l o n g f s _ i p g ;
l o n g f s _ f p g ;
s t r u c t c s u m f s _ c s t o t a l ;
c h a r f s _ f m o d ;
c h a r f s _ c l e a n ;
c h a r f s _ r o n l y ;
c h a r f s _ f l a g s ;
c h a r f s _ f s m n t [ M A X M N T L E N ] ;
l o n g f s _ c g r o t o r ;
s t r u c t c s u m * f s _ c s p [ M A X C S B U F S ] ;
l o n g f s _ c p c ;
s h o r t f s _ p o s t b l [ M A X C P G ] [ N R P O S ] ;
l o n g f s _ m a g i c ;
u _ c h a r f s _ r o t b l [ 1 ] ;

} ;

s t r u c t c g {
s t r u c t c g * c g _ l i n k ;
s t r u c t c g * c g _ r l i n k ;
t i m e _ t c g _ t i m e ;
l o n g c g _ c g x ;
s h o r t c g _ n c y l ;
s h o r t c g _ n i b l k ;
l o n g c g _ n d b l k ;
s t r u c t c s u m c g _ c s ;
l o n g c g _ r o t o r ;
l o n g c g _ f r o t o r ;
l o n g c g _ i r o t o r ;
l o n g c g _ f r s u m [ M A X F R A G ] ;
l o n g c g _ b t o t [ M A X C P G ] ;
s h o r t c g _ b [ M A X C P G ] [ N R P O S ] ;
c h a r c g _ i u s e d [ M A X I P G / N B B Y ] ;
l o n g c g _ m a g i c ;
u _ c h a r c g _ f r e e [ 1 ] ;

} ;

# d e f i n e F S _ M A G I C 0 x 0 1 1 9 5 4
# d e f i n e B B S I Z E 8 1 9 2
# d e f i n e S B S I Z E 8 1 9 2
# d e f i n e B B L O C K ( ( d a d d r _ t ) ( 0 ) )
# d e f i n e S B L O C K ( ( d a d d r _ t ) ( B B L O C K + B B S I Z E / D E V _ B S I Z E ) )
# d e f i n e U F S R O O T I N O ( ( i n o _ t ) 2 )
# d e f i n e L O S T F O U N D I N O ( U F S R O O T I N O + 1 )
# d e f i n e N R P O S 8
# d e f i n e M A X I P G 2 0 4 8
# d e f i n e M I N B S I Z E 4 0 9 6
# d e f i n e M A X C P G 3 2
# d e f i n e M A X M N T L E N 5 1 2
# d e f i n e M A X C S B U F S 3 2
# d e f i n e F S _ O P T T I M E 0

(continued on next page )
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# d e f i n e F S _ O P T S P A C E 1
# d e f i n e M A X B P C ( S B S I Z E - s i z e o f ( s t r u c t f s ) )
# d e f i n e C G _ M A G I C 0 x 0 9 0 2 5 5

CAUTION 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.

A program may assume all documented instructions exist.

A program may assume all documented instructions work.

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.
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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 s i z e o f (bytes) Architecture_ ___________________________________________________________________________

c h a r
s i g n e d c h a r

1 1 signed byte
_ _____________________________________________________________
u n s i g n e d c h a r 1 1 unsigned byte_ _____________________________________________________________
s h o r t
s i g n e d s h o r t

2 2 signed halfword
_ _____________________________________________________________
u n s i g n e d s h o r t 2 2 unsigned halfword_ _____________________________________________________________
i n t
s i g n e d i n t
l o n g
s i g n e d l o n g
e n u m

4 4 signed word

_ _____________________________________________________________
u n s i g n e d i n t

Integral

u n s i g n e d l o n g
4 4 unsigned word

_ ___________________________________________________________________________
any-type *Pointer
any-type ( * ) ( )

4 4 unsigned word
_ ___________________________________________________________________________

f l o a t 4 4 single-precision (IEEE)_ _____________________________________________________________
d o u b l e 8 4 double-precision (IEEE)_ _____________________________________________________________
l o n g d o u b l e 12 4 extended-precision (IEEE)

Floating-point

_ ___________________________________________________________________________ 































































































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.

3-2 LOW-LEVEL SYSTEM INFORMATION

DRAFT COPY
March 19, 1997

File: abi_386/chap3 (Delta 44.6)
386:adm.book:sum

Page: 28



CAUTION 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 C O M M O N
blocks, and unconstrained stack objects. However, some language facilities (such
as FORTRAN E Q U I V A L E N C E 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. G

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

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

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.
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NOTE

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

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

Figure 3-2: Structure Smaller Than a Word

s t r u c t {
c h a r c ;

} ;

Byte aligned, s i z e o f is 1

c
0

Figure 3-3: No Padding

s t r u c t {
c h a r c ;
c h a r d ;
s h o r t s ;
l o n g n ;

} ;

Word aligned, s i z e o f is 8

s
2

d
1

c
0

n
4

Figure 3-4: Internal Padding

s t r u c t {
c h a r c ;
s h o r t s ;

} ;

Halfword aligned, s i z e o f is 4

s
2

pad
1

c
0
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Figure 3-5: Internal and Tail Padding

s t r u c t {
c h a r c ;
d o u b l e d ;
s h o r t s ;

} ;

Word aligned, s i z e o f is 16

pad
1

c
0

d
4

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.

CAUTION A compiler that provides the doubleword alignment mentioned above would
arrange the preceding structure differently. Programs built with the double-
word alignment facility would not conform to the Intel386 ABI, and they
would not be data-compatible with conforming Intel386 programs.

Figure 3-6: u n i o n Allocation

u n i o n {
c h a r c ;
s h o r t s ;
i n t j ;

} ;

Word aligned, s i z e o f is 4

pad
1

c
0

pad
2

s
0

j
0
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Bit-Fields

C s t r u c t and u n i o n 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_ ____________________________________________
s i g n e d c h a r − 2w − 1 to 2w − 1 − 1
c h a r 0 to 2w − 1
u n s i g n e d c h a r

1 to 8
0 to 2w − 1_ ____________________________________________

s i g n e d s h o r t − 2w − 1 to 2w − 1 − 1
s h o r t 0 to 2w − 1
u n s i g n e d s h o r t

1 to 16
0 to 2w − 1_ ____________________________________________

s i g n e d i n t − 2w − 1 to 2w − 1 − 1
i n t 0 to 2w − 1
e n u m 0 to 2w − 1
u n s i g n e d i n t

1 to 32

0 to 2w − 1_ ____________________________________________
s i g n e d l o n g − 2w − 1 to 2w − 1 − 1
l o n g 0 to 2w − 1
u n s i g n e d l o n g

1 to 32
0 to 2w − 1_ ____________________________________________ 


































‘‘Plain’’ bit-fields (that is, those neither s i g n e d nor u n s i g n e d) always have non-
negative values. Although they may have type c h a r, s h o r t, i n t, or l o n g (which
can have negative values), these bit-fields have the same range as a bit-field of the
same size with the corresponding u n s i g n e d type. Bit-fields obey the same size
and alignment rules as other structure and union members, with the following
additions:

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

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

Bit-fields may share a storage unit with other s t r u c t / u n i o n members,
including members that are not bit-fields. Of course, s t r u c t members
occupy different parts of the storage unit.

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 s t r u c t and u n i o n members’ byte offsets in the
upper right corners; bit numbers appear in the lower corners.

Figure 3-8: Bit Numbering

0 1
3

31 24
0 2

2

23 16
0 3

1

15 8
0 4

0

7 0
0 x 0 1 0 2 0 3 0 4

Figure 3-9: Right-to-Left Allocation

s t r u c t {
i n t j : 5 ;
i n t k : 6 ;
i n t m : 7 ;

} ;

Word aligned, s i z e o f is 4

pad
31 18

m
17 11

k
10 5

j
0

4 0

Figure 3-10: Boundary Alignment

s t r u c t {
s h o r t s : 9 ;
i n t j : 9 ;
c h a r c ;
s h o r t t : 9 ;
s h o r t u : 9 ;
c h a r d ;

} ;

Word aligned, s i z e o f is 12

c
3

pad
23 18

j
17 9

s
0

8 0

pad
15 9

u
6

8 0
pad

15 9
t

4

8 0

pad
9

d
8
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Figure 3-11: Storage Unit Sharing

s t r u c t {
c h a r c ;
s h o r t s : 8 ;

} ;

Halfword aligned, s i z e o f is 2

s
1

15 8
c

0

Figure 3-12: u n i o n Allocation

u n i o n {
c h a r c ;
s h o r t s : 8 ;

} ;

Halfword aligned, s i z e o f is 2

pad
1

c
0

pad
15 8

s
0

7 0

Figure 3-13: Unnamed Bit-Fields

s t r u c t {
c h a r c ;
i n t : 0 ;
c h a r d ;
s h o r t : 9 ;
c h a r e ;
c h a r : 0 ;

} ;

Byte aligned, s i z e o f is 9

: 0
1

c
0

pad
15 9

: 9
6

8 0
pad

5
d

4

e
8

As the examples show, i n t bit-fields (including s i g n e d and u n s i g n e d) pack
more densely than smaller base types. One can use c h a r and s h o r t bit-fields to
force particular alignments, but i n t 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

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.

NOTE

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_ _______________________________________________________________
% e a x Return value
% e d x Dividend register (divide operations)
% e c x Count register (shift and string operations)
% e b x Local register variable
% e b p Stack frame pointer (optional) G
% e s i Local register variable
% e d i Local register variable

General

% e s p Stack pointer_ _______________________________________________________________
% s t ( 0 ) floating-point stack top, return value
% s t ( 1 ) floating-point next to stack top
. . .

Floating-point

% s t ( 7 ) floating-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 ( % e b p ) argument word n High addresses

. . .
8 ( % e b p ) argument word 0

Previous
_ ________________________________________________

4 ( % e b p ) return address_ ________________________
0 ( % e b p ) previous % e b p (optional)_ ________________________
- 4 ( % e b p ) unspecified

. . .
0 ( % e s p ) variable size

Current

Low addresses_ ________________________________________________ 





















Several key points about the stack frame deserve mention.

The stack is word aligned. Although the architecture does not require any G
alignment of the stack, software convention and the operating system G
requires that the stack be aligned on a word boundary.
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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.

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.

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 % e b p, % e b x, % e d i, % e s i, and % e s p ‘‘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:

% e s p 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.

% e b p The frame pointer optionally holds a base address for the current G
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 % e b p, while local
variables reside in the current frame, referenced as negative
offsets from % e b p. A function must preserve this register’s value
for its caller.

% e a x Integral and pointer return values appear in % e a x. A function that
returns a s t r u c t or u n i o n value places the address of the result
in % e a x. Otherwise this is a scratch register.

% e b x As described below, this register serves as the global offset table
base register for position-independent code. For absolute code,
% e b x 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.

% e s i and % e d i These local registers have no specified role in the function calling
sequence. A function must preserve their values for the caller.

Function Calling Sequence 3-11

DRAFT COPY
March 19, 1997

File: abi_386/chap3 (Delta 44.6)
386:adm.book:sum

Page: 37



% e c x and % e d x Scratch registers have no specified role in the standard calling
sequence. Functions do not have to preserve their values for the
caller.

% s 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 G
entry to a function.

% s t ( 1 ) through % s 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 s i g n a l(BA_OS)]. 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
% e a x.

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 v o i d functions) put no
particular value in any register.

A c a l l instruction pushes the address of the next instruction (the return address)
onto the stack. The r e t instruction pops the address off the stack and effectively
continues execution at the next instruction after the c a l l 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 (% e s p) with the value it had before the c a l l
instruction was executed.

To illustrate, the following function prologue allocates 80 bytes of local stack space
and saves the local registers % e b x, % e s i, and % e d i.

Figure 3-16: Function Prologue

prologue:
p u s h l % e b p / s a v e f r a m e p o i n t e r
m o v l % e s p , % e b p / s e t n e w f r a m e p o i n t e r
s u b l $ 8 0 , % e s p / a l l o c a t e s t a c k s p a c e
p u s h l % e d i / s a v e l o c a l r e g i s t e r
p u s h l % e s i / s a v e l o c a l r e g i s t e r
p u s h l % e b x / s a v e l o c a l r e g i s t e r

An epilogue for the example that restores the state for the caller. This example
returns the value in % e d i by moving it to % e a x.
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Figure 3-17: Function Epilogue

m o v l % e d i , % e a x / s e t u p r e t u r n v a l u e
epilogue:

p o p l % e b x / r e s t o r e l o c a l r e g i s t e r
p o p l % e s i / r e s t o r e l o c a l r e g i s t e r
p o p l % e d i / r e s t o r e l o c a l r e g i s t e r
l e a v e / r e s t o r e f r a m e p o i n t e r
r e t / p o p r e t u r n a d d r e s s

NOTE

Although some functions can be optimized to eliminate the save and restore
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 % e b x 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.

NOTE

Structures and unions in this context have fixed sizes. The ABI does not
specify how to handle variable sized objects.

3-14 LOW-LEVEL SYSTEM INFORMATION

DRAFT COPY
March 19, 1997

File: abi_386/chap3 (Delta 44.6)
386:adm.book:sum

Page: 40



A function that returns a structure or union also sets % e a x 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 % e a x and can
be used to access the object. Both the calling and the called functions must
cooperate to pass the return value successfully:

The calling function must supply space for the return value and pass its
address in the stack frame;

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

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 c a l l instruction) and when the calling function again receives control (after
the r e t instruction).

Figure 3-18: Stack Contents for Functions Returning s t r u c t / u n i o n

Position After c a l l After r e t Position_ __________________ _ __________________
4n+ 4 ( % e s p ) argument word n argument word n 4n- 4 ( % e s p )

. . . . . .
8 ( % e s p ) argument word 1 argument word 1 0 ( % e s p )_ __________________ _ __________________
4 ( % e s p ) value address

_ __________________ undefined

0 ( % e s p ) return address_ __________________ _ __________________ 































To illustrate, the following function prologue allocates 80 bytes of local stack space
and saves the local registers % e b x, % e s i, and % e d i. 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 s t r u c t / u n i o n)

prologue:
p o p l % e a x / p o p r e t u r n a d d r e s s
x c h g l % e a x , 0 ( % e s p ) / s w a p r e t u r n a d d r e s s

/ a n d r e t u r n v a l u e a d d r e s s
p u s h l % e b p / s a v e f r a m e p o i n t e r
m o v l % e s p , % e b p / s e t n e w f r a m e p o i n t e r
s u b l $ 8 0 , % e s p / a l l o c a t e l o c a l s p a c e
p u s h l % e d i / s a v e l o c a l r e g i s t e r
p u s h l % e s i / s a v e l o c a l r e g i s t e r
p u s h l % e b x / s a v e l o c a l r e g i s t e r
m o v l % e a x , - 4 ( % e b p ) / s a v e r e t u r n v a l u e a d d r e s s

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

Figure 3-20: Function Epilogue

epilogue:
m o v l - 4 ( % e b p ) , % e a x / s e t u p r e t u r n v a l u e
p o p l % e b x / r e s t o r e l o c a l r e g i s t e r
p o p l % e s i / r e s t o r e l o c a l r e g i s t e r
p o p l % e d i / r e s t o r e l o c a l r e g i s t e r
l e a v e / r e s t o r e f r a m e p o i n t e r
r e t / p o p r e t u r n a d d r e s s
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NOTE

Although some functions can be optimized to eliminate the save and restore
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 % e b x 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 ( % e b p ), the second argument is at offset 1 2 ( % e b p ), 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_ __________________________________________
1 8 ( % e b p )
2 1 2 ( % e b p )
3 1 6 ( % e b p )

( v o i d * ) 0 2 0 ( % e b p )

g ( 1 , 2 , 3 ,
( v o i d * ) 0 ) ;

_ __________________________________________ 











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________________________________________________
word 0, 1 . 4 1 4 8 ( % e b p )
word 1, 1 . 4 1 4 1 2 ( % e b p )
1 1 6 ( % e b p )
word 0, 2 . 9 9 8 e 1 0 2 0 ( % e b p )
word 1, 2 . 9 9 8 e 1 0 2 4 ( % e b p )

h ( 1 . 4 1 4 , 1 ,
2 . 9 9 8 e 1 0 ) ;

________________________________________________ 













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.

CAUTION 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_ ________________________________
1 8 ( % e b p )
word 0, s 1 2 ( % e b p )
word 1, s 1 6 ( % e b p )
. . . . . .

i ( 1 , s ) ;

_ ________________________________ 
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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
s y s c o n f(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.

The system reserves a configuration-dependent amount of virtual space.

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

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
_ ___________________

0 x f f f f f f f f Reserved End of memory

. . .
_ ___________________

. . .

0 x 8 0 0 0 0 0 0 0 Dynamic segments_ ___________________

. . .

0 Process segments Beginning of memory_ ___________________ 































CAUTION 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 0 x c 0 0 0 0 0 0 0.
Individual systems may reserve less space, increasing processes’ virtual memory
range.

Operating System Interface 3-21

DRAFT COPY
March 19, 1997

File: abi_386/chap3 (Delta 44.6)
386:adm.book:sum

Page: 47



Although applications may control their memory assignments, the typical
arrangement appears below.

Figure 3-25: Conventional Segment Arrangements
_ ___________________

. . .

0 x 8 0 0 0 0 0 0 0 Dynamic segments_ ___________________
0 x 7 f f f f f f f

. . .

Data segment_ ___________________

. . .

0 x 8 0 4 8 0 0 0 Text segment_ ___________________
Stack segment

. . .
0 _ ___________________ 










































The process’s text segment resides at 0 x 8 0 4 8 0 0 0. 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
m a l l o c(BA_OS). 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 s e t r l i m i t(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 m m a p(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 s e t r l i m i t(BA_OS)], the data
segment [through m a l l o c(BA_OS)], and the dynamic segment area [through
m m a p(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 m m a p(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 the l c a l l instruction through a
system call gate to change execution modes, and thus the l c a l l instruction pro-
vides the low-level interface to system calls. For the Intel386, one low-level inter-
face is defined: _ e x i t(BA_OS).

To ensure a process has a way to terminate itself, the system treats _ e x i t 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 l c a l l instructions do not conform to the ABI.

Figure 3-26: _ e x i t System Trap

. g l o b l _ e x i t
_ e x i t :

m o v l $ 1 , % e a x
l c a l l $ 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 s i g n a l(BA_OS).
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Figure 3-27: Hardware Exceptions and Signals

Number Exception Name Signal_ _______________________________________________
0 divide error fault S I G F P E
1 single step trap/fault S I G T R A P
2 nonmaskable interrupt none
3 breakpoint trap S I G T R A P
4 overflow trap S I G S E G V
5 bounds check fault S I G S E G V
6 invalid opcode fault S I G I L L
7 no coprocessor fault S I G F P E
8 double fault abort none
9 coprocessor overrun abort S I G S E G V
10 invalid TSS fault none
11 segment not present fault none
12 stack exception fault S I G S E G V
13 general protection fault/abort S I G S E G V
14 page fault S I G S E G V
15 (reserved)
16 coprocessor error fault S I G F P E

other (unspecified) S I G I L L_ _______________________________________________ 













































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 S I G F P E 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 n t instruction generates traps, some hardware exceptions can be
generated by software. However, the i n t 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 e x e c(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 m a i n, conventionally declared in the
following way.

Figure 3-28: Declaration for m a i n

e x t e r n i n t m a i n ( i n t a r g c , c h a r * a r g v [ ] , c h a r * e n v p [ ] ) ;

Briefly, a r g c is a non-negative argument count; a r g v is an array of argument
strings, with a r g v [ a r g c ] = = 0; and e n v p 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 m a i 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 % c r 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 unspecified Carry flag
PF unspecified Parity flag
AF unspecified Auxiliary carry flag
ZF unspecified Zero flag
SF unspecified Sign flag
TF unspecified Trap flag
IF* unspecified Interrupt enable
DF 0 Direction flag low to high
OF unspecified Overflow flag
IOPL* unspecified I/O privilege level
NT* unspecified Nested task
RF* unspecified Resume flag
VM* unspecified 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 1 Affine infinity (for compatibility)
RC 00 Round to nearest or even
PC 11 53-bit (double precision) G
PM 1 Precision masked
UM 1 Underflow masked
OM 1 Overflow G
ZM 1 Zero divide G
DM 1 Denormalized operand masked
IM 1 Invalid operation G_ ____________________________________________ 
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CAUTION The initial floating-point state should be changed with care. In particular, G
many floating-point routines may produce undefined behavior if the preci- G
sion control is set to less than 53 bits. The _fpstart routine (see Chapter 6) G
changes the precision control to 64 bits and sets all exceptions to be G
asked. This is the default state required for conformance to the ANSI C
standard and to the IEEE 754 Floating-point standard.

Process Stack and Registers

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

Figure 3-31: Initial Process Stack
_ ____________________________

Unspecified High addresses_ ____________________________
Information block, including

argument strings,
environment strings,
auxiliary information

. . .
(size varies)_ ____________________________
Unspecified_ ____________________________

Null auxiliary vector entry_ ____________________________
Auxiliary vector

. . .
(2-word entries)_ ____________________________

0 word_ ____________________________
Environment pointers

. . .
(one word each)_ ____________________________

0 word_ ____________________________
Argument pointers

. . .
4 ( % e s p ) (Argument count words)_ ____________________________
0 ( % e s p ) 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.

% e b p 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 % e b p should
have a zero value.

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

% e d x In a conforming program, this register contains a function pointer
that the application should register with a t e x i t(BA_OS). This
function is used for shared object termination code [see ‘‘Dynamic
Linking’’ in Chapter 5 of the System V ABI].

% c s, % d s, % e s, % s s
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 % e s p. 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 y p e member.
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Figure 3-32: Auxiliary Vector

t y p e d e f s t r u c t
{

i n t a _ t y p e ;
u n i o n {

l o n g a _ v a l ;
v o i d * a _ p t r ;
v o i d ( * a _ f c n ) ( ) ;

} a _ u n ;
} a u x v _ t ;

Figure 3-33: Auxiliary Vector Types, a _ t y p e

Name Value a _ u n_ _________________________________
A T _ N U L L 0 ignored
A T _ I G N O R E 1 ignored
A T _ E X E C F D 2 a _ v a l
A T _ P H D R 3 a _ p t r
A T _ P H E N T 4 a _ v a l
A T _ P H N U M 5 a _ v a l
A T _ P A G E S Z 6 a _ v a l
A T _ B A S E 7 a _ p t r
A T _ F L A G S 8 a _ v a l
A T _ E N T R Y 9 a _ p t r
A T _ L I B P A T H 1 0 a _ v a l M
A T _ F P H W 1 1 a _ v a l M
A T _ I N T P _ D E V I C E 1 2 a _ v a l M
A T _ I N T P _ I N O D E 1 3 a _ v a l M_ _________________________________ 




































A T _ N U L L The auxiliary vector has no fixed length; instead its last entry’s
a _ t y p e member has this value.
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A T _ I G N O R E This type indicates the entry has no meaning. The corresponding
value of a _ u n is undefined.

A T _ E X E C F D As Chapter 5 describes, e x e c(BA_OS) may pass control to an
interpreter program. When this happens, the system places either
an entry of type A T _ E X E C F D or one of type A T _ P H D R in the auxili-
ary vector. The entry for type A T _ E X E C F D uses the a _ v a l member
to contain a file descriptor open to read the application program’s
object file.

A T _ P H D R 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 _ p t r member of the A T _ P H D R
entry tells the interpreter where to find the program header table
in the memory image. If the A T _ P H D R entry is present, entries of
types A T _ P H E N T, A T _ P H N U M, and A T _ E N T R Y 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.

A T _ P H E N T The a _ v a l member of this entry holds the size, in bytes, of one
entry in the program header table to which the A T _ P H D R entry
points.

A T _ P H N U M The a _ v a l member of this entry holds the number of entries in
the program header table to which the A T _ P H D R entry points.

A T _ P A G E S Z If present, this entry’s a _ v a l member gives the system page size,
in bytes. The same information also is available through
s y s c o n f(BA_OS).

A T _ B A S E The a _ p t 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.

A T _ F L A G S If present, the a _ v a l member of this entry holds one-bit flags.
Bits with undefined semantics are set to zero.

A T _ E N T R Y The a _ p t r member of this entry holds the entry point of the
application program to which the interpreter program should
transfer control.

A T _ L I B P A T H The a _ v a l 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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A T _ F P H W The a _ v a l member of this entry will be set to

Figure 3-34: AT_FPHW values

Value Meaning_ _______________________________________________________
0 i f n o f l o a t i n g p o i n t s u p p o r t e x i s t s
1 i f f l o a t i n g p o i n t s o f t w a r e e m u l a t i o n e x i s t s
2 i f i t h a s a 8 0 2 8 7 c h i p
3 i f i t h a s a 8 0 3 8 7 c h i p o r a 8 0 4 8 7 c h i p_ _______________________________________________________ 






A T _ I N T P _ D E V I C E
The a _ v a l member of this entry holds the device number of the
file from which the dynamic linker is loaded.

A T _ I N T P _ I N O D E
The a _ v a l 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
A T _ F L A G S, on the Intel386 architecture.

To illustrate, suppose an example process receives two arguments.

e c h o

a b i

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

H O M E = / h o m e / d i r

P A T H = / u s r / b i n :

Its one non-null auxiliary vector entry holds a file descriptor.

{ A T _ E X E C F D , 1 3 }

The resulting stack resides below 0 x 8 0 4 8 0 0 0, growing toward lower addresses.
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Figure 3-35: Example Process Stack
_ ____________________
n : \ 0 pad High addresses_ ____________________
r / b i_ ____________________
= / u s_ ____________________

0 x 8 0 4 7 f f 0 P A T H_ ____________________
d i r \ 0_ ____________________
o m e /_ ____________________
E = / h_ ____________________

0 x 8 0 4 7 f e 0 \ 0 H O M_ ____________________
\ 0 a b i_ ____________________
e 















c 














h 














o_ ____________________
0_ ____________________

0 x 8 0 4 7 f d 0 0_ ____________________
1 3_ ____________________
2 Auxiliary vector_ ____________________
0_ ____________________

0 x 8 0 4 7 f c 0 0 x 8 0 4 7 f f 0_ ____________________
0 x 8 0 4 7 f e 1 Environment vector_ ____________________

0_ ____________________
0 x 8 0 4 7 f d d_ ____________________

0 x 8 0 4 7 f b 0 0 x 8 0 4 7 f d 8 Argument vector_ ____________________
0 ( % e s p ) , 0 x 8 0 4 7 f a c 2 Argument count_ ____________________

Undefined Low addresses_ ____________________ 
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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.

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.

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.

NOTE

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

NOTE

When other sections of this document show assembly language code
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.

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

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

name@ G O T O F F ( % e b x )
This expression denotes an % e b x-relative reference to the symbol
name . Again, % e b x 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@ P L T This expression denotes an EIP-relative reference to the procedure
linkage table entry for the symbol name .

_ G L O B A L _ O F F S E T _ T A B L E _
The symbol _ G L O B A L _ O F F S E T _ T A B L E _ 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 % e b x to the global offset table’s address. Because % e b x
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_ _________________________________________________________
1 c a l l . L 1
2 . L 1 : p o p l % e b x
3 a d d l $ _ G L O B A L _ O F F S E T _ T A B L E _ + [ . - . L 1 ] , % e b x_ _________________________________________________________ 










These three lines accomplish the following.

1 . The c a l l instruction pushes the absolute address of the next instruction
onto the stack.

2 . Consequently, the p o p l instruction pops the absolute address of . L 1 into
register % e b x.

3 . The last instruction computes the desired absolute value into % e b x. This
works because _ G L O B A L _ O F F S E T _ T A B L E _ in the expression gives the dis-
tance from the a d d l instruction to the global offset table; [ . - . L 1 ] gives the
distance from . L 1 to the a d d l instruction. Adding their sum to the abso-
lute address of . L 1, already in % e b x, 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 % e b x,
% e s i, and % e d i.

Figure 3-37: Position-Independent Function Prologue

prologue:
p u s h l % e b p
m o v l % e s p , % e b p
s u b l $ 8 0 , % e s p
p u s h l % e d i
p u s h l % e s i
p u s h l % e b x
c a l l . L 1

. L 1 : p o p l % e b x
a d d l $ _ G L O B A L _ O F F S E T _ T A B L E _ + [ . - . L 1 ] , % e b x

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_ ____________________ _ __________________________
e x t e r n i n t s r c ; . g l o b l s r c , d s t , p t r
e x t e r n i n t d s t ;
e x t e r n i n t * p t r ;
p t r = & d s t ; m o v l $ d s t , p t r

* p t r = s r c ; m o v l p t r , % e a x
m o v l s r c , % e d x
m o v l % e d x , ( % e a x )_ ____________________ _ __________________________ 












































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 % e b x gives the
absolute address of the table entry holding the desired address.

Figure 3-39: Position-Independent Data Access

C Assembly_ ____________________ _ _________________________________
e x t e r n i n t s r c ; . g l o b l s r c , d s t , p t r
e x t e r n i n t d s t ;
e x t e r n i n t * p t r ;
p t r = & d s t ; m o v l p t r @ G O T ( % e b x ) , % e a x

m o v l d s t @ G O T ( % e b x ) , % e d x
m o v l % e d x , ( % e a x )

* p t r = s r c ; m o v l p t r @ G O T ( % e b x ) , % e a x
m o v l ( % e a x ) , % e a x
m o v l s r c @ G O T ( % e b x ) , % e d x
m o v l ( % e d x ) , % e d x
m o v l % e d x , ( % e a x )_ ____________________ _ _________________________________ 




























































Finally, position-independent references to static data may be optimized. Because
% e b x 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_ ____________________ _ __________________________________
s t a t i c i n t s r c ;
s t a t i c i n t d s t ;
s t a t i c i n t * p t r ;
p t r = & d s t ; l e a l p t r @ G O T O F F ( % e b x ) , % e a x

l e a l d s t @ G O T O F F ( % e b x ) , % e d x
m o v l % e d x , ( % e a x )

* p t r = s r c ; m o v l p t r @ G O T O F F ( % e b x ) , % e a x
m o v l s r c @ G O T O F F ( % e b x ) , % e d x
m o v l % e d x , ( % e a x )_ ____________________ _ __________________________________ 




















































Function Calls

Programs use the c a l l instruction to make direct function calls. A c a l l
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_ ___________________________ _ _____________________
e x t e r n v o i d f u n c t i o n ( ) ; . g l o b l f u n c t i o n
f u n c t i o n ( ) ; c a l l f u n c t i o n_ ___________________________ _ _____________________ 











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_ ___________________________ _ _________________________
e x t e r n v o i d f u n c t i o n ( ) ; . g l o b l f u n c t i o n
f u n c t i o n ( ) ; c a l l f u n c t i o n @ P L T_ ___________________________ _ _________________________ 











Indirect function calls use the indirect c a l l instruction.

Figure 3-43: Absolute Indirect Function Call

C Assembly_ _________________________ _ _______________________
e x t e r n v o i d ( * p t r ) ( ) ; . g l o b l p t r , n a m e ;
e x t e r n v o i d n a m e ( ) ;
p t r = n a m e ; m o v l $ n a m e , p t r

( * p t r ) ( ) ; c a l l * p t r_ _________________________ _ _______________________ 



























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_ _________________________ _ __________________________________
e x t e r n v o i d ( * p t r ) ( ) ; . g l o b l p t r , n a m e
e x t e r n v o i d n a m e ( ) ;
p t r = n a m e ; m o v l p t r @ G O T ( % e b x ) , % e a x

m o v l n a m e @ G O T ( % e b x ) , % e d x
m o v l % e d x , ( % e a x )

( * p t r ) ( ) ; m o v l p t r @ G O T ( % e b x ) , % e a x
c a l l * ( % e a x )_ _________________________ _ __________________________________ 
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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_ ________________________ _ ________________________
l a b e l : . L 0 1 :

. . . . . .
g o t o l a b e l ; j m p . L 0 1_ ________________________ _ ________________________ 




















C s w i t c h statements provide multiway selection. When the c a s e labels of a
s w i t c h 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:

The selection expression resides in register % e a x ;

c a s e label constants begin at zero;

c a s e labels, d e f a u l t, and the address table use assembly names . L c a s ei,
. L d e f, and . L t a b, 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 s w i t c h Code

C Assembly_ _____________ _ _____________________________________
s w i t c h ( j ) c m p l $ 3 , % e a x
{ j a . L d e f
c a s e 0 : j m p * . L t a b ( , % e a x , 4 )

. . . . L t a b : . l o n g . L c a s e 0
c a s e 2 : . l o n g . L d e f

. . . . l o n g . L c a s e 2
c a s e 3 : . l o n g . L c a s e 3

. . .
d e f a u l t :

. . .
}_ _____________ _ _____________________________________ 
























































Figure 3-47: Position-Independent s w i t c h Code

C Assembly_ _____________ _ ___________________________________________________
s w i t c h ( j ) c m p l $ 3 , % e a x
{ j a . L d e f
c a s e 0 : l e a l . L t a b @ G O T O F F ( % e b x ) , % e d x

. . . m o v l ( % e d x , % e a x , 4 ) , % e a x
c a s e 2 : m o v l . L t a b @ G O T O F F ( % e b x , % e a x , 4 ) , % e a x

. . . c a l l . L j m p
c a s e 3 : . L j m p :

. . . p o p l % e c x
d e f a u l t : a d d l % e c x , % e a x

. . . j m p * % e a x
} . L t a b :

. l o n g . L c a s e 0 - . L j m p

. l o n g . L d e f - . L j m p

. l o n g . L c a s e 2 - . L j m p

. l o n g . L c a s e 3 - . L j m p_ _____________ _ ___________________________________________________ 
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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. M
This represents one possible organization of the C stack frame. Usage of % e b p as a M
frame pointer, the exact positions of the callee saved registers, and space for local M
storage is implementation specific.

Figure 3-48: C Stack Frame

Base Offset Contents_ ___________________________________
% e b p 4n+8 argument word n High addresses_ ____________________

. . ._ ____________________
8 argument word 0_ ____________________
4 return address_ ____________________

% e b p 0 caller’s % e b p_ ___________________________________
% e b p –4 x words local space:

automatic variables,
temporaries,

% e b p –4x etc.
% e s p 12 _ _____________________ ____________________
% e s p 8 caller’s % e d i_ ____________________

4 caller’s % e s i_ ____________________
% e s p 0 caller’s % e b x Low addresses_ ___________________________________ 




































A C stack frame doesn’t normally change size during execution. The exception is
dynamically allocated stack memory, discussed below. By convention, a function
allocates automatic (local) variables in the middle of its frame and references them
as negative offsets from % e b p. Its incoming arguments reside in the previous
frame, referenced as positive offsets from % e b p. If necessary, a function saves the
values of % e d i, % e s i, and % e b x 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 < s t d a r g . h > or < v a r a r g s . 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 % e b p from the area referenced from % e s p. 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.

3-44 LOW-LEVEL SYSTEM INFORMATION

DRAFT COPY
March 19, 1997

File: abi_386/chap3 (Delta 44.6)
386:adm.book:sum

Page: 70



NOTE

The register save area is reserved and should not be used for purposes out- G
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.

The signal handler can return. The process then resumes the dynamic allo-
cation from the point of interruption.

The signal handler can execute a non-local goto, or l o n g j m p [see
s e t j m p(BA_LIB)]. This resets the process to a new context in a previous
stack frame, automatically discarding the dynamic allocation.

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 ( % e b p ) arguments arguments arguments 0 ( % e b p )

and and and
automatic automatic automatic
variables variables variables

1 2 ( % e s p )
_ _______________ ______________ _ _______________ ______________ _ ______________

save area save area old save area
0 ( % e s p ) 3 words 3 words 3 words_ ______________ _ ______________ _ ______________

+++++++++ +++++++++
new space new space
52 bytes 52 bytes

+++++++++ +++++++++
_ ______________ _ _______________ ______________ 1 2 ( % e s p )

save area

undefined

undefined 3 words 0 ( % e s p )_ ______________ _ ______________ _ ______________ 











































































































New space starts at 1 2 ( % e s p ). As described, every dynamic allocation in this
function will return a new area starting at 1 2 ( % e s p ), 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 (% e b p).
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 (% e s p) move, but their % e s p-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). % e s p-
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 d e n t, the Intel386 architecture requires the following
values.

Figure 4-1: Intel386 Identification, e _ i d e n t

Position Value_ _________________________________
e _ i d e n t [ E I _ C L A S S ] E L F C L A S S 3 2
e _ i d e n t [ E I _ D A T A ] E L F D A T A 2 L S B_ _________________________________ 




Processor identification resides in the ELF header’s e _ m a c h i n e member and must
have the value E M _ 3 8 6.

The ELF header’s e _ f l a g s 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_ __________________________________________________
. g o t S H T _ P R O G B I T S S H F _ A L L O C + S H F _ W R I T E
. p l t S H T _ P R O G B I T S S H F _ A L L O C + S H F _ E X E C I N S T R_ __________________________________________________ 








. g o t This section holds the global offset table. See ‘‘Coding Examples’’
in Chapter 3 and ‘‘Global Offset Table’’ in Chapter 5 for more
information.

. p l t 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 s t _ s h n d x member of that symbol table entry contains
S H N _ U N D E F. 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 s t _ v a l u e
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 s t _ v a l u e 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.

0 1
3

31
0 2

2
0 3

1
0 4

0

0
0 x 0 1 0 2 0 3 0 4

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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G O T 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 _ o f f s e t).

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

A relocation entry’s r _ o f f s e t 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
E l f 3 2 _ R e l 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 _ 3 8 6 _ N O N E 0 none none
R _ 3 8 6 _ 3 2 1 word32 S + A
R _ 3 8 6 _ P C 3 2 2 word32 S + A - P
R _ 3 8 6 _ G O T 3 2 3 word32 G + A - P
R _ 3 8 6 _ P L T 3 2 4 word32 L + A - P
R _ 3 8 6 _ C O P Y 5 none none
R _ 3 8 6 _ G L O B _ D A T 6 word32 S
R _ 3 8 6 _ J M P _ S L O T 7 word32 S
R _ 3 8 6 _ R E L A T I V E 8 word32 B + A
R _ 3 8 6 _ G O T O F F 9 word32 S + A - G O T
R _ 3 8 6 _ G O T P C 1 0 word32 G O T + A - P_ _______________________________________________ 













































Some relocation types have semantics beyond simple calculation.

R _ 3 8 6 _ G O T 3 2 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 _ 3 8 6 _ P L T 3 2 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.

R _ 3 8 6 _ C O P Y 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.

R _ 3 8 6 _ G L O B _ D A T 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.

R _ 3 8 6 _ J M P _ S L O T 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].

R _ 3 8 6 _ R E L A T I V E 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.

R _ 3 8 6 _ G O T O F F 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.

R _ 3 8 6 _ G O T P C This relocation type resembles R _ 3 8 6 _ P C 3 2, except it uses the
address of the global offset table in its calculation. The sym-
bol referenced in this relocation normally is
_ G L O B A L _ O F F S E T _ T A B L E _, which additionally instructs the
link editor to build the global offset table.
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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 (0 x 1 0 0 0) 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_ ______________________
0 ELF header_ ______________________

Program header table_ ______________________
Other information_ ______________________

0 x 1 0 0 Text segment 0 x 8 0 4 8 1 0 0
. . .

0 x 2 b e 0 0 bytes 0 x 8 0 7 3 e f f_ ______________________
0 x 2 b f 0 0 Data segment 0 x 8 0 7 4 f 0 0

. . .
0 x 4 e 0 0 bytes 0 x 8 0 7 9 c f f_ ______________________

0 x 3 0 d 0 0 Other information
. . .

_ ______________________ 
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Figure 5-2: Program Header Segments

Member Text Data_ __________________________________________
p _ t y p e P T _ L O A D P T _ L O A D
p _ o f f s e t 0 x 1 0 0 0 x 2 b f 0 0
p _ v a d d r 0 x 8 0 4 8 1 0 0 0 x 8 0 7 4 f 0 0
p _ p a d d r unspecified unspecified
p _ f i l e s z 0 x 2 b e 0 0 0 x 4 e 0 0
p _ m e m s z 0 x 2 b e 0 0 0 x 5 e 2 4
p _ f l a g s P F _ R + P F _ X P F _ R + P F _ W + P F _ X
p _ a l i g n 0 x 1 0 0 0 0 x 1 0 0 0_ __________________________________________ 






















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).

The first text page contains the ELF header, the program header table, and
other information.

The last text page holds a copy of the beginning of data.

The first data page has a copy of the end of text.

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 (0 x 1 0 0 0) pages.
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Figure 5-3: Process Image Segments

Virtual Address Contents Segment_ ___________________
0 x 8 0 4 8 0 0 0 Header padding

0 x 1 0 0 bytes_ ___________________
0 x 8 0 4 8 1 0 0 Text segment

. . .

0 x 2 b e 0 0 bytes_ ___________________
0 x 8 0 7 3 f 0 0 Data padding

0 x 1 0 0 bytes

Text













_ ___________________











_ ___________________
0 x 8 0 7 4 0 0 0 Text padding

0 x f 0 0 bytes_ ___________________
0 x 8 0 7 4 f 0 0 Data segment

. . .

0 x 4 e 0 0 bytes_ ___________________
0 x 8 0 7 9 d 0 0 Uninitialized data

0 x 1 0 2 4 zero bytes_ ___________________
0 x 8 0 7 a d 2 4 Page padding

0 x 2 d c zero bytes

Data

_ ___________________ 





























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 _ v a d d r 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 x 2 0 0 0 x 2 a 4 0 0 0 x 0
Process 1 0 x 8 0 0 0 0 2 0 0 0 x 8 0 0 2 a 4 0 0 0 x 8 0 0 0 0 0 0 0
Process 2 0 x 8 0 0 8 1 2 0 0 0 x 8 0 0 a b 4 0 0 0 x 8 0 0 8 1 0 0 0
Process 3 0 x 9 0 0 c 0 2 0 0 0 x 9 0 0 e a 4 0 0 0 x 9 0 0 c 0 0 0 0
Process 4 0 x 9 0 0 c 6 2 0 0 0 x 9 0 0 f 0 4 0 0 0 x 9 0 0 c 6 0 0 0_ ___________________________________________________ 
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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.

D T _ P L T G O T On the Intel386 architecture, this entry’s d _ p t 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 _ 3 8 6 _ G L O B _ D A T 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 _ D Y N A M I 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 _ G L O B A L _ O F F S E T _ T A B L E _ may be used to access
the table.

Figure 5-5: Global Offset Table

e x t e r n E l f 3 2 _ A d d r _ G L O B A L _ O F F S E T _ T A B L E _ [ ] ;

The symbol _ G L O B A L _ O F F S E T _ T A B L E _ may reside in the middle of the . g o t 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 s t _ s h n d x member of the symbol table entry is not S H N _ U N D E F, the
dynamic linker has found a definition for the symbol and uses its s t _ v a l u e
member as the symbol’s address.

2 . If the s t _ s h n d x member is S H N _ U N D E F and the symbol is of type S T T _ F U N C
and the s t _ v a l u e member is not zero, the dynamic linker recognizes this
entry as special and uses the s t _ v a l u e 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.
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Figure 5-6: Absolute Procedure Linkage Table

. P L T 0 : p u s h l got_plus_4
j m p *got_plus_8
n o p ; n o p
n o p ; n o p

. P L T 1 : j m p *name1_in_GOT
p u s h l $offset
j m p . P L T 0 @ P C

. P L T 2 : j m p *name2_in_GOT
p u s h l $offset
j m p . P L T 0 @ P C
. . .

Figure 5-7: Position-Independent Procedure Linkage Table

. P L T 0 : p u s h l 4 ( % e b x )
j m p * 8 ( % e b x )
n o p ; n o p
n o p ; n o p

. P L T 1 : j m p * n a m e 1 @ G O T ( % e b x )
p u s h l $offset
j m p . P L T 0 @ P C

. P L T 2 : j m p * n a m e 2 @ G O T ( % e b x )
p u s h l $offset
j m p . P L T 0 @ P 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.

2 . If the procedure linkage table is position-independent, the address of the
global offset table must reside in % e b x. 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.

3 . For illustration, assume the program calls n a m e 1, which transfers control to
the label . P L T 1.

4 . The first instruction jumps to the address in the global offset table entry for
n a m e 1. Initially, the global offset table holds the address of the following
p u s h l instruction, not the real address of n a m e 1.

5 . 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 _ 3 8 6 _ J M P _ S L O T,
and its offset will specify the global offset table entry used in the previous
j m p instruction. The relocation entry also contains a symbol table index,
thus telling the dynamic linker what symbol is being referenced, n a m e 1 in
this case.

6 . After pushing the relocation offset, the program then jumps to . P L T 0, the
first entry in the procedure linkage table. The p u s h l instruction places the
value of the second global offset table entry (got_plus_4 or 4 ( % e b x )) 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 ( % e b x )), which transfers control to the dynamic linker.

7 . 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 n a m e 1 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 n a m e 1, without calling the dynamic linker a second time. That
is, the j m p instruction at . P L T 1 will transfer to n a m e 1, instead of ‘‘falling
through’’ to the p u s h l instruction.

The L D _ B I N D _ N O W environment 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 _ 3 8 6 _ J M P _ S L O T 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.

NOTE

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

Program Interpreter G

There is one valid program interpreter for programs conforming to the Intel386 G
ABI:

/ u s r / l i b / l i b c . s o . 1 G
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Shared Library Names M

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

Figure 6-1: Shared Library Names M

Library Reference Name M_ _____________________ M
l i b c . s o . 1 M
l i b t h r e a d . s o . 1 M
l i b d l . s o . 1 M
l i b n s l . s o . 1 M
l i b X 1 1 . s o . 5 . 0 M
l i b X t . s o . 5 . 0 M
l i b X e x t . s o . 5 . 0 M
l i b X m . s o . 1 . 2 M
l i b M r m . s o . 1 . 2 M_ _____________________ M
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C Library M

Additional Entry Points

The following routines are included in the libc library to provide entry points for M
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: l i b c Additional Required Entry Points

_ f x s t a t _ l x s t a t _ x m k n o d _ x s t a t n u n a m e
_ n u n a m e

i n t _ f x s t a t ( i n t , i n t , s t r u c t s t a t * ) ;
The semantics of this function are identical to those of the
f s t a t(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.

i n t _ l x s t a t ( i n t , c h a r * , s t r u c t s t a t * ) ;
The semantics of this function are identical to those of the
l s t a t(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.

i n t n u n a m e ( s t r u c t u t s n a m e * ) ;
The semantics and syntax of this function are identical to those of
the u n a m e(BA_OS) function described in the System V Interface
Definition, Edition 4. The symbol _ n u n a m e is also available with
the same semantics.

i n t _ x m k n o d ( i n t , c h a r * , m o d e _ t , d e v _ t ) ;
The semantics of this function are identical to those of the
m k n o d(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.

i n t _ x s t a t ( i n t , c h a r * , s t r u c t s t a t * ) ;
The semantics of this function are identical to those of the
s t a t(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 M
support routines.

Figure 6-3: l i b c, Support Routines

_ f p s t a r t _ _ f p s t a r t s b r k _ s b r k

c h a r * s b r k ( i n t i n c r ) ;
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, s b r k returns
the old break value. Otherwise, it returns - 1 and sets e r r n o to
indicate the error. The symbol _ s b r k is also available with the
same semantics.

v o i d _ _ f p s t a r t ( v o i d ) ;
This function calls _ f p s t a r t ( ), to initialize the floating-point
environment.

v o i d _ f p s t a r t ( v o i d ) ;
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.
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Global Data Symbols

The l i b c library requires that some globel external data objects be defined for the M
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: l i b c, Global External Data Symbols

_ _ f l t _ r o u n d s _ f p _ h w _ _ h u g e _ v a l

e x t e r n i n t _ f p _ h w ;
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 m a i n.

Application Constraints

As described above, l i b c provides symbols for applications. In a few cases, how- M
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 V ABI, con-
forming applications on the Intel386 architecture are also required to provide the
following symbols.

e x t e r n _ e n d ;
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.

e x t e r n c o n s t i n t _ l i b _ v e r s i o n ;
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. M

Reentrancy Considerations M

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

NOTE

All information presented in the figures marked with * are new to the Fourth M
Edition of the psABI.
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Figure 6-5: < a i o . h > *

s t r u c t a i o c b {

i n t a i o _ f i l d e s ;

v o l a t i l e v o i d * a i o _ b u f ;

s i z e _ t a i o _ n b y t e s ;

o f f _ t a i o _ o f f s e t ;

i n t a i o _ r e q p r i o ;

s t r u c t s i g e v e n t a i o _ s i g e v e n t ;

i n t a i o _ l i o _ o p c o d e ;

s s i z e _ t ;

i n t ;

i n t ;

v o i d ;

i n t ;

} ;

# d e f i n e A I O _ C A N C E L E D ( 0 )

# d e f i n e A I O _ A L L D O N E ( 1 )

# d e f i n e A I O _ N O T C A N C E L E D ( 2 )

# d e f i n e L I O _ N O W A I T ( 0 )

# d e f i n e L I O _ W A I T ( 1 )

# d e f i n e L I O _ N O P ( 0 )

# d e f i n e L I O _ R E A D ( 1 )

# d e f i n e L I O _ W R I T E ( 2 )

Figure 6-6: < a s s e r t . h >

e x t e r n v o i d _ _ a s s e r t ( c o n s t c h a r * , c o n s t c h a r * , i n t ) ;

# d e f i n e a s s e r t ( E X ) ( v o i d ) ( ( E X ) | | ( _ _ a s s e r t ( # E X , _ _ F I L E _ _ , _ _ L I N E _ _ ) , 0 ) )
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Figure 6-7: < c t y p e . h >

# d e f i n e _ U 0 1
# d e f i n e _ L 0 2
# d e f i n e _ N 0 4
# d e f i n e _ S 0 1 0
# d e f i n e _ P 0 2 0
# d e f i n e _ C 0 4 0
# d e f i n e _ B 0 1 0 0
# d e f i n e _ X 0 2 0 0

e x t e r n u n s i g n e d c h a r _ _ c t y p e [ ] ;

# d e f i n e i s a l p h a ( c ) ( ( _ _ c t y p e + 1 ) [ c ] & ( _ U | _ L ) )
# d e f i n e i s u p p e r ( c ) ( ( _ _ c t y p e + 1 ) [ c ] & _ U )
# d e f i n e i s l o w e r ( c ) ( ( _ _ c t y p e + 1 ) [ c ] & _ L )
# d e f i n e i s d i g i t ( c ) ( ( _ _ c t y p e + 1 ) [ c ] & _ N )
# d e f i n e i s x d i g i t ( c ) ( ( _ _ c t y p e + 1 ) [ c ] & _ X )
# d e f i n e i s a l n u m ( c ) ( ( _ _ c t y p e + 1 ) [ c ] & ( _ U | _ L | _ N ) )
# d e f i n e i s s p a c e ( c ) ( ( _ _ c t y p e + 1 ) [ c ] & _ S )
# d e f i n e i s p u n c t ( c ) ( ( _ _ c t y p e + 1 ) [ c ] & _ P )
# d e f i n e i s p r i n t ( c ) ( ( _ _ c t y p e + 1 ) [ c ] & ( _ P | _ U | _ L | _ N | _ B ) )
# d e f i n e i s g r a p h ( c ) ( ( _ _ c t y p e + 1 ) [ c ] & ( _ P | _ U | _ L | _ N ) )
# d e f i n e i s c n t r l ( c ) ( ( _ _ c t y p e + 1 ) [ c ] & _ C )
# d e f i n e i s a s c i i ( c ) ( ! ( ( c ) & ̃ 0 1 7 7 ) )
# d e f i n e _ t o u p p e r ( c ) ( ( _ _ c t y p e + 2 5 8 ) [ c ] )
# d e f i n e _ t o l o w e r ( c ) ( ( _ _ c t y p e + 2 5 8 ) [ c ] )
# d e f i n e t o a s c i i ( c ) ( ( c ) & 0 1 7 7 )

CAUTION 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- M
tions are encouraged to use the functions in libc instead.
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Figure 6-8: < d i r e n t . h >

t y p e d e f s t r u c t {
i n t d d _ f d ;
i n t d d _ l o c ;
i n t d d _ s i z e ;
c h a r * d d _ b u f ;

} D I R ;

s t r u c t d i r e n t {
i n o _ t d _ i n o ;
o f f _ t d _ o f f ;
u n s i g n e d s h o r t d _ r e c l e n ;
c h a r d _ n a m e [ 1 ] ;

} ;

Figure 6-9: < d l f c n . h > *

# d e f i n e R T L D _ L A Z Y 1
# d e f i n e R T L D _ N O W 2
# d e f i n e R T L D _ G L O B A L 4
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Figure 6-10: < e l f . h > *, P a r t 1 o f 6

# d e f i n e E L F 3 2 _ F S Z _ A D D R 4
# d e f i n e E L F 3 2 _ F S Z _ H A L F 2
# d e f i n e E L F 3 2 _ F S Z _ O F F 4
# d e f i n e E L F 3 2 _ F S Z _ S W O R D 4
# d e f i n e E L F 3 2 _ F S Z _ W O R D 4

# d e f i n e E I _ N I D E N T 1 6

t y p e d e f s t r u c t {
u n s i g n e d c h a re _ i d e n t [ E I _ N I D E N T ] ;
E l f 3 2 _ H a l f e _ t y p e ;
E l f 3 2 _ H a l f e _ m a c h i n e ;
E l f 3 2 _ W o r d e _ v e r s i o n ;
E l f 3 2 _ A d d r e _ e n t r y ;
E l f 3 2 _ O f f e _ p h o f f ;
E l f 3 2 _ O f f e _ s h o f f ;
E l f 3 2 _ W o r d e _ f l a g s ;
E l f 3 2 _ H a l f e _ e h s i z e ;
E l f 3 2 _ H a l f e _ p h e n t s i z e ;
E l f 3 2 _ H a l f e _ p h n u m ;
E l f 3 2 _ H a l f e _ s h e n t s i z e ;
E l f 3 2 _ H a l f e _ s h n u m ;
E l f 3 2 _ H a l f e _ s h s t r n d x ;

} E l f 3 2 _ E h d r ;

# d e f i n e E L F M A G 0 0 x 7 f
# d e f i n e E L F M A G 1 ’ E ’
# d e f i n e E L F M A G 2 ’ L ’
# d e f i n e E L F M A G 3 ’ F ’
# d e f i n e E L F M A G " \ 1 7 7 E L F "
# d e f i n e S E L F M A G 4
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Figure 6-11: < e l f . h > *, P a r t 2 o f 6

# d e f i n e E I _ M A G 0 0
# d e f i n e E I _ M A G 1 1
# d e f i n e E I _ M A G 2 2
# d e f i n e E I _ M A G 3 3
# d e f i n e E I _ C L A S S 4
# d e f i n e E I _ D A T A 5
# d e f i n e E I _ V E R S I O N 6
# d e f i n e E I _ P A D 7

# d e f i n e E L F C L A S S N O N E 0
# d e f i n e E L F C L A S S 3 2 1
# d e f i n e E L F C L A S S 6 4 2
# d e f i n e E L F C L A S S N U M 3
# d e f i n e E L F D A T A N O N E 0
# d e f i n e E L F D A T A 2 L S B 1
# d e f i n e E L F D A T A 2 M S B 2
# d e f i n e E L F D A T A N U M 3

# d e f i n e E T _ N O N E 0
# d e f i n e E T _ R E L 1
# d e f i n e E T _ E X E C 2
# d e f i n e E T _ D Y N 3
# d e f i n e E T _ C O R E 4
# d e f i n e E T _ N U M 5

# d e f i n e E T _ L O P R O C 0 x f f 0 0
# d e f i n e E T _ H I P R O C 0 x f f f f

# d e f i n e E M _ N O N E 0
# d e f i n e E M _ M 3 2 1
# d e f i n e E M _ S P A R C 2
# d e f i n e E M _ 3 8 6 3
# d e f i n e E M _ 6 8 K 4
# d e f i n e E M _ 8 8 K 5
# d e f i n e E M _ 4 8 6 6
# d e f i n e E M _ 8 6 0 7
# d e f i n e E M _ N U M 8
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Figure 6-12: < e l f . h > *, P a r t 3 o f 6

# d e f i n e E V _ N O N E 0
# d e f i n e E V _ C U R R E N T 1
# d e f i n e E V _ N U M 2

t y p e d e f s t r u c t {
E l f 3 2 _ W o r d p _ t y p e ;
E l f 3 2 _ O f f p _ o f f s e t ;
E l f 3 2 _ A d d r p _ v a d d r ;
E l f 3 2 _ A d d r p _ p a d d r ;
E l f 3 2 _ W o r d p _ f i l e s z ;
E l f 3 2 _ W o r d p _ m e m s z ;
E l f 3 2 _ W o r d p _ f l a g s ;
E l f 3 2 _ W o r d p _ a l i g n ;

} E l f 3 2 _ P h d r ;

# d e f i n e P T _ N U L L 0
# d e f i n e P T _ L O A D 1
# d e f i n e P T _ D Y N A M I C 2
# d e f i n e P T _ I N T E R P 3
# d e f i n e P T _ N O T E 4
# d e f i n e P T _ S H L I B 5
# d e f i n e P T _ P H D R 6
# d e f i n e P T _ N U M 7

# d e f i n e P T _ L O P R O C 0 x 7 0 0 0 0 0 0 0
# d e f i n e P T _ H I P R O C 0 x 7 f f f f f f f

# d e f i n e P F _ R 0 x 4
# d e f i n e P F _ W 0 x 2
# d e f i n e P F _ X 0 x 1

# d e f i n e P F _ M A S K P R O C 0 x f 0 0 0 0 0 0 0
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Figure 6-13: < e l f . h > *, P a r t 4 o f 6

t y p e d e f s t r u c t {
E l f 3 2 _ W o r d s h _ n a m e ;
E l f 3 2 _ W o r d s h _ t y p e ;
E l f 3 2 _ W o r d s h _ f l a g s ;
E l f 3 2 _ A d d r s h _ a d d r ;
E l f 3 2 _ O f f s h _ o f f s e t ;
E l f 3 2 _ W o r d s h _ s i z e ;
E l f 3 2 _ W o r d s h _ l i n k ;
E l f 3 2 _ W o r d s h _ i n f o ;
E l f 3 2 _ W o r d s h _ a d d r a l i g n ;
E l f 3 2 _ W o r d s h _ e n t s i z e ;

} E l f 3 2 _ S h d r ;

# d e f i n e S H T _ N U L L 0
# d e f i n e S H T _ P R O G B I T S 1
# d e f i n e S H T _ S Y M T A B 2
# d e f i n e S H T _ S T R T A B 3
# d e f i n e S H T _ R E L A 4
# d e f i n e S H T _ H A S H 5
# d e f i n e S H T _ D Y N A M I C 6
# d e f i n e S H T _ N O T E 7
# d e f i n e S H T _ N O B I T S 8
# d e f i n e S H T _ R E L 9
# d e f i n e S H T _ S H L I B 1 0
# d e f i n e S H T _ D Y N S Y M 1 1
# d e f i n e S H T _ N U M 1 2

# d e f i n e S H T _ L O U S E R 0 x 8 0 0 0 0 0 0 0
# d e f i n e S H T _ H I U S E R 0 x f f f f f f f f
# d e f i n e S H T _ L O P R O C 0 x 7 0 0 0 0 0 0 0
# d e f i n e S H T _ H I P R O C 0 x 7 f f f f f f f
# d e f i n e S H F _ M A S K P R O C 0 x f 0 0 0 0 0 0 0

# d e f i n e S H F _ W R I T E 0 x 1
# d e f i n e S H F _ A L L O C 0 x 2
# d e f i n e S H F _ E X E C I N S T R 0 x 4
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Figure 6-14: < e l f . h > *, P a r t 5 o f 6

# d e f i n e S H N _ U N D E F 0
# d e f i n e S H N _ L O R E S E R V E 0 x f f 0 0
# d e f i n e S H N _ A B S 0 x f f f 1
# d e f i n e S H N _ C O M M O N 0 x f f f 2
# d e f i n e S H N _ H I R E S E R V E 0 x f f f f
# d e f i n e S H N _ L O P R O C 0 x f f 0 0
# d e f i n e S H N _ H I P R O C 0 x f f 1 f

t y p e d e f s t r u c t {
E l f 3 2 _ W o r d s t _ n a m e ;
E l f 3 2 _ A d d r s t _ v a l u e ;
E l f 3 2 _ W o r d s t _ s i z e ;
u n s i g n e d c h a r s t _ i n f o ;
u n s i g n e d c h a r s t _ o t h e r ;
E l f 3 2 _ H a l f s t _ s h n d x ;

} E l f 3 2 _ S y m ;

# d e f i n e S T N _ U N D E F 0

# d e f i n e E L F 3 2 _ S T _ B I N D ( i n f o ) ( ( i n f o ) > > 4 )
# d e f i n e E L F 3 2 _ S T _ T Y P E ( i n f o ) ( ( i n f o ) & 0 x f )
# d e f i n e E L F 3 2 _ S T _ I N F O ( b i n d , t y p e ) ( ( ( b i n d ) < < 4 ) + ( ( t y p e ) & 0 x f ) )

# d e f i n e S T B _ L O C A L 0
# d e f i n e S T B _ G L O B A L 1
# d e f i n e S T B _ W E A K 2
# d e f i n e S T B _ N U M 3
# d e f i n e S T B _ L O P R O C 1 3
# d e f i n e S T B _ H I P R O C 1 5
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Figure 6-15: < e l f . h > *, P a r t 6 o f 6

# d e f i n e S T T _ N O T Y P E 0
# d e f i n e S T T _ O B J E C T 1
# d e f i n e S T T _ F U N C 2
# d e f i n e S T T _ S E C T I O N 3
# d e f i n e S T T _ F I L E 4
# d e f i n e S T T _ N U M 5
# d e f i n e S T T _ L O P R O C 1 3
# d e f i n e S T T _ H I P R O C 1 5

t y p e d e f s t r u c t {
E l f 3 2 _ A d d r r _ o f f s e t ;
E l f 3 2 _ W o r d r _ i n f o ;

} E l f 3 2 _ R e l ;

t y p e d e f s t r u c t {
E l f 3 2 _ A d d r r _ o f f s e t ;
E l f 3 2 _ W o r d r _ i n f o ;
E l f 3 2 _ S w o r d r _ a d d e n d ;

} E l f 3 2 _ R e l a ;

# d e f i n e E L F 3 2 _ R _ S Y M ( i n f o ) ( ( i n f o ) > > 8 )
# d e f i n e E L F 3 2 _ R _ T Y P E ( i n f o ) ( ( u n s i g n e d c h a r ) ( i n f o ) )
# d e f i n e E L F 3 2 _ R _ I N F O ( s y m , t y p e ) ( ( ( s y m ) < < 8 ) + ( u n s i g n e d c h a r ) ( t y p e ) )
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Figure 6-16: < e r r n o . h >, Part 1 of 3

# d e f i n e E P E R M 1
# d e f i n e E N O E N T 2
# d e f i n e E S R C H 3
# d e f i n e E I N T R 4
# d e f i n e E I O 5
# d e f i n e E N X I O 6
# d e f i n e E 2 B I G 7
# d e f i n e E N O E X E C 8
# d e f i n e E B A D F 9
# d e f i n e E C H I L D 1 0
# d e f i n e E A G A I N 1 1
# d e f i n e E N O M E M 1 2
# d e f i n e E A C C E S 1 3
# d e f i n e E F A U L T 1 4
# d e f i n e E N O T B L K 1 5
# d e f i n e E B U S Y 1 6
# d e f i n e E E X I S T 1 7
# d e f i n e E X D E V 1 8
# d e f i n e E N O D E V 1 9
# d e f i n e E N O T D I R 2 0
# d e f i n e E I S D I R 2 1
# d e f i n e E I N V A L 2 2
# d e f i n e E N F I L E 2 3
# d e f i n e E M F I L E 2 4
# d e f i n e E N O T T Y 2 5
# d e f i n e E T X T B S Y 2 6
# d e f i n e E F B I G 2 7
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Figure 6-17: < e r r n o . h >, Part 2 of 3

# d e f i n e E N O S P C 2 8
# d e f i n e E S P I P E 2 9
# d e f i n e E R O F S 3 0
# d e f i n e E M L I N K 3 1
# d e f i n e E P I P E 3 2
# d e f i n e E D O M 3 3
# d e f i n e E R A N G E 3 4
# d e f i n e E N O M S G 3 5
# d e f i n e E I D R M 3 6
# d e f i n e E C H R N G 3 7
# d e f i n e E L 2 N S Y N C 3 8
# d e f i n e E L 3 H L T 3 9
# d e f i n e E L 3 R S T 4 0
# d e f i n e E L N R N G 4 1
# d e f i n e E U N A T C H 4 2
# d e f i n e E N O C S I 4 3
# d e f i n e E L 2 H L T 4 4
# d e f i n e E D E A D L K 4 5
# d e f i n e E N O L C K 4 6
# d e f i n e E N O S T R 6 0
# d e f i n e E N O D A T A 6 1
# d e f i n e E T I M E 6 2
# d e f i n e E N O S R 6 3
# d e f i n e E N O N E T 6 4
# d e f i n e E N O P K G 6 5
# d e f i n e E R E M O T E 6 6
# d e f i n e E N O L I N K 6 7
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Figure 6-18: < e r r n o . h >, Part 3 of 3

# d e f i n e E A D V 6 8
# d e f i n e E S R M N T 6 9
# d e f i n e E C O M M 7 0
# d e f i n e E P R O T O 7 1
# d e f i n e E M U L T I H O P 7 4
# d e f i n e E B A D M S G 7 7
# d e f i n e E N A M E T O O L O N G 7 8
# d e f i n e E O V E R F L O W 7 9
# d e f i n e E N O T U N I Q 8 0
# d e f i n e E B A D F D 8 1
# d e f i n e E R E M C H G 8 2
# d e f i n e E N O S Y S 8 9
# d e f i n e E L O O P 9 0
# d e f i n e E R E S T A R T 9 1
# d e f i n e E S T R P I P E 9 2
# d e f i n e E N O T E M P T Y 9 3
# d e f i n e E U S E R S 9 4
# d e f i n e E C O N N A B O R T E D 1 3 0 G
# d e f i n e C O N N R E S E T 1 3 1 G
# d e f i n e E C O N N R E F U S E D 1 4 6 G
# d e f i n e E I N P R O G R E S S 1 5 0 M
# d e f i n e E S T A L E 1 5 1
# d e f i n e E C A N C E L E D 1 5 8 M

/ * N o n - r e e n t r a n t * / M
e x t e r n i n t e r r n o ; M

/ * R e e n t r a n t * / M
# d e f i n e e r r n o ( * _ _ t h r _ e r r n o ( ) ) M
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Figure 6-19: < f c n t l . h >, Part 1 of 2

# d e f i n e O _ R D O N L Y 0
# d e f i n e O _ W R O N L Y 1
# d e f i n e O _ R D W R 2
# d e f i n e O _ N D E L A Y 0 x 0 4
# d e f i n e O _ A P P E N D 0 x 0 8
# d e f i n e O _ S Y N C 0 x 1 0
# d e f i n e O _ N O N B L O C K 0 x 8 0
# d e f i n e O _ C R E A T 0 x 1 0 0
# d e f i n e O _ T R U N C 0 x 2 0 0
# d e f i n e O _ E X C L 0 x 4 0 0
# d e f i n e O _ N O C T T Y 0 x 8 0 0

# d e f i n e F _ D U P F D 0
# d e f i n e F _ G E T F D 1
# d e f i n e F _ S E T F D 2
# d e f i n e F _ G E T F L 3
# d e f i n e F _ S E T F L 4
# d e f i n e F _ G E T L K 1 4
# d e f i n e F _ S E T L K 6
# d e f i n e F _ S E T L K W 7
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Figure 6-20: < f c n t l . h >, Part 2 of 2

t y p e d e f s t r u c t f l o c k {
s h o r t l _ t y p e ;
s h o r t l _ w h e n c e ;
o f f _ t l _ s t a r t ;
o f f _ t l _ l e n ;
l o n g l _ s y s i d ;
p i d _ t l _ p i d ;
l o n g p a d [ 4 ] ;

} f l o c k _ t ;

# d e f i n e F _ R D L C K 0 1
# d e f i n e F _ W R L C K 0 2
# d e f i n e F _ U N L C K 0 3

# d e f i n e O _ A C C M O D E 3
# d e f i n e F D _ C L O E X E C 1
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Figure 6-21: < f l o a t . h >, Single-Precision

e x t e r n i n t _ _ f l t _ r o u n d s ;
# d e f i n e F L T _ R O U N D S _ _ f l t _ r o u n d s

# d e f i n e F L T _ R A D I X 2
# d e f i n e F L T _ M A N T _ D I G 2 4
# d e f i n e F L T _ E P S I L O N 1 . 1 9 2 0 9 2 9 0 E - 0 7 F
# d e f i n e F L T _ D I G 6
# d e f i n e F L T _ M I N _ E X P ( - 1 2 5 )
# d e f i n e F L T _ M I N 1 . 1 7 5 4 9 4 3 5 E - 3 8 F
# d e f i n e F L T _ M I N _ 1 0 _ E X P ( - 3 7 )
# d e f i n e F L T _ M A X _ E X P ( + 1 2 8 )
# d e f i n e F L T _ M A X 3 . 4 0 2 8 2 3 4 7 E + 3 8 F
# d e f i n e F L T _ M A X _ 1 0 _ E X P ( + 3 8 )

Figure 6-22: < f l o a t . h >, Double-Precision

# d e f i n e D B L _ M A N T _ D I G 5 3
# d e f i n e D B L _ E P S I L O N 2 . 2 2 0 4 4 6 0 4 9 2 5 0 3 1 3 1 E - 1 6
# d e f i n e D B L _ D I G 1 5
# d e f i n e D B L _ M I N _ E X P ( - 1 0 2 1 )
# d e f i n e D B L _ M I N 2 . 2 2 5 0 7 3 8 5 8 5 0 7 2 0 1 4 E - 3 0 8
# d e f i n e D B L _ M I N _ 1 0 _ E X P ( - 3 0 7 )
# d e f i n e D B L _ M A X _ E X P ( + 1 0 2 4 )
# d e f i n e D B L _ M A X 1 . 7 9 7 6 9 3 1 3 4 8 6 2 3 1 5 7 E + 3 0 8
# d e f i n e D B L _ M A X _ 1 0 _ E X P ( + 3 0 8 )
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Figure 6-23: < f l o a t . h >, Extended-Precision

# d e f i n e L D B L _ M A N T _ D I G 6 4 G
# d e f i n e L D B L _ E P S I L O N 1 . 0 8 4 2 0 2 1 7 2 4 8 5 5 0 4 4 3 4 e - 1 9 G
# d e f i n e L D B L _ D I G 1 8 G
# d e f i n e L D B L _ M I N _ E X P - 1 6 3 8 1 G
# d e f i n e L D B L _ M I N 3 . 3 6 2 1 0 3 1 4 3 1 1 2 0 9 3 5 0 6 e - 4 9 3 2 G
# d e f i n e L D B L _ M I N _ 1 0 _ E X P - 4 9 3 1 G
# d e f i n e L D B L _ M A X _ E X P 1 6 3 8 4 G
# d e f i n e L D B L _ M A X 1 . 1 8 9 7 3 1 4 9 5 3 4 7 2 3 1 7 6 5 e + 4 9 3 2 G
# d e f i n e L D B L _ M A X _ 1 0 _ E X P 4 9 3 2 G

Figure 6-24: < f m t m s g . h >, Part 1 of 2

# d e f i n e M M _ N U L L 0 L

# d e f i n e M M _ H A R D 0 x 0 0 0 0 0 0 0 1 L
# d e f i n e M M _ S O F T 0 x 0 0 0 0 0 0 0 2 L
# d e f i n e M M _ F I R M 0 x 0 0 0 0 0 0 0 4 L
# d e f i n e M M _ R E C O V E R 0 x 0 0 0 0 0 1 0 0 L
# d e f i n e M M _ N R E C O V 0 x 0 0 0 0 0 2 0 0 L
# d e f i n e M M _ A P P L 0 x 0 0 0 0 0 0 0 8 L
# d e f i n e M M _ U T I L 0 x 0 0 0 0 0 0 1 0 L
# d e f i n e M M _ O P S Y S 0 x 0 0 0 0 0 0 2 0 L
# d e f i n e M M _ P R I N T 0 x 0 0 0 0 0 0 4 0 L
# d e f i n e M M _ C O N S O L E 0 x 0 0 0 0 0 0 8 0 L
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Figure 6-25: < f m t m s g . h >, Part 2 of 2

# d e f i n e M M _ N O S E V 0
# d e f i n e M M _ H A L T 1
# d e f i n e M M _ E R R O R 2
# d e f i n e M M _ W A R N I N G 3
# d e f i n e M M _ I N F O 4

# d e f i n e M M _ N U L L L B L ( ( c h a r * ) N U L L )
# d e f i n e M M _ N U L L S E V M M _ N O S E V
# d e f i n e M M _ N U L L M C M M _ N U L L
# d e f i n e M M _ N U L L T X T ( ( c h a r * ) N U L L )
# d e f i n e M M _ N U L L A C T ( ( c h a r * ) N U L L )
# d e f i n e M M _ N U L L T A G ( ( c h a r * ) N U L L )

# d e f i n e M M _ N O T O K - 1
# d e f i n e M M _ O K 0 x 0 0
# d e f i n e M M _ N O M S G 0 x 0 1
# d e f i n e M M _ N O C O N 0 x 0 4

Figure 6-26: < f n m a t c h . h > *

# d e f i n e F N M _ P A T H N A M E 0 x 0 0 1
# d e f i n e F N M _ P E R I O D 0 x 0 0 2
# d e f i n e F N M _ N O E S C A P E 0 x 0 0 4
# d e f i n e F N M _ B A D R A N G E 0 x 0 0 8
# d e f i n e F N M _ E X T E N D E D 0 x 0 2 0

# d e f i n e F N M _ N O S Y S ( - 1 )
# d e f i n e F N M _ N O M A T C H ( - 2 )
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Figure 6-27: < f t w . h >

# d e f i n e F T W _ F 0
# d e f i n e F T W _ D 1
# d e f i n e F T W _ D N R 2
# d e f i n e F T W _ N S 3
# d e f i n e F T W _ S L 4
# d e f i n e F T W _ D P 6
# d e f i n e F T W _ S L N 7

# d e f i n e F T W _ P H Y S 0 1
# d e f i n e F T W _ M O U N T 0 2
# d e f i n e F T W _ C H D I R 0 4
# d e f i n e F T W _ D E P T H 0 1 0

s t r u c t F T W {
i n t q u i t ;
i n t b a s e ;
i n t l e v e l ;

} ;

# d e f i n e F T W _ S K D 1
# d e f i n e F T W _ F O L L O W 2
# d e f i n e F T W _ P R U N E 4
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Figure 6-28: < g l o b . h > *

# d e f i n e G L O B _ A P P E N D 0 x 0 0 0 1
# d e f i n e G L O B _ D O O F F S 0 x 0 0 0 2
# d e f i n e G L O B _ E R R 0 x 0 0 0 4
# d e f i n e G L O B _ M A R K 0 x 0 0 0 8
# d e f i n e G L O B _ N O C H E C K 0 x 0 0 1 0
# d e f i n e G L O B _ N O S O R T 0 x 0 0 2 0
# d e f i n e G L O B _ N O E S C A P E 0 x 0 0 4 0
# d e f i n e G L O B _ O K A Y D O T 0 x 0 2 0 0
# d e f i n e G L O B _ B A D R A N G E 0 x 0 4 0 0
# d e f i n e G L O B _ E X T E N D E D 0 x 1 0 0 0

# d e f i n e G L O B _ N O S Y S ( - 1 )
# d e f i n e G L O B _ A B O R T E D ( - 2 )
# d e f i n e G L O B _ N O S P A C E ( - 3 )
# d e f i n e G L O B _ N O M A T C H ( - 4 )

t y p e d e f s t r u c t
{

v o i d * ;
c h a r * * g l _ p a t h v ;
s i z e _ t g l _ p a t h c ;
s i z e _ t g l _ o f f s ;

} g l o b _ t ;

6-24 LIBRARIES

DRAFT COPY
March 19, 1997

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

Page: 115



Figure 6-29: < g r p . h >

s t r u c t g r o u p {
c h a r * g r _ n a m e ;
c h a r * g r _ p a s s w d ;
g i d _ t g r _ g i d ;
c h a r * * g r _ m e m ;

} ;

Figure 6-30: < i c o n v . h > *

t y p e d e f v o i d * i c o n v _ t ;
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Figure 6-31: < s y s / i p c . h >

s t r u c t i p c _ p e r m {
u i d _ t u i d ;
g i d _ t g i d ;
u i d _ t c u i d ;
g i d _ t c g i d ;
m o d e _ t m o d e ;
u l o n g s e q ;
k e y _ t k e y ;
l o n g p a d [ 4 ] ;

} ;

# d e f i n e I P C _ C R E A T 0 0 0 1 0 0 0
# d e f i n e I P C _ E X C L 0 0 0 2 0 0 0
# d e f i n e I P C _ N O W A I T 0 0 0 4 0 0 0

# d e f i n e I P C _ P R I V A T E ( k e y _ t ) 0

# d e f i n e I P C _ R M I D 1 0
# d e f i n e I P C _ S E T 1 1
# d e f i n e I P C _ S T A T 1 2
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Figure 6-32: < l a n g i n f o . h >, Part 1 of 2

# d e f i n e D A Y _ 1 1
# d e f i n e D A Y _ 2 2
# d e f i n e D A Y _ 3 3
# d e f i n e D A Y _ 4 4
# d e f i n e D A Y _ 5 5
# d e f i n e D A Y _ 6 6
# d e f i n e D A Y _ 7 7

# d e f i n e A B D A Y _ 1 8
# d e f i n e A B D A Y _ 2 9
# d e f i n e A B D A Y _ 3 1 0
# d e f i n e A B D A Y _ 4 1 1
# d e f i n e A B D A Y _ 5 1 2
# d e f i n e A B D A Y _ 6 1 3
# d e f i n e A B D A Y _ 7 1 4

# d e f i n e M O N _ 1 1 5
# d e f i n e M O N _ 2 1 6
# d e f i n e M O N _ 3 1 7
# d e f i n e M O N _ 4 1 8
# d e f i n e M O N _ 5 1 9
# d e f i n e M O N _ 6 2 0
# d e f i n e M O N _ 7 2 1
# d e f i n e M O N _ 8 2 2
# d e f i n e M O N _ 9 2 3
# d e f i n e M O N _ 1 0 2 4
# d e f i n e M O N _ 1 1 2 5
# d e f i n e M O N _ 1 2 2 6
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Figure 6-33: < l a n g i n f o . h >, Part 2 of 2

# d e f i n e A B M O N _ 1 2 7
# d e f i n e A B M O N _ 2 2 8
# d e f i n e A B M O N _ 3 2 9
# d e f i n e A B M O N _ 4 3 0
# d e f i n e A B M O N _ 5 3 1
# d e f i n e A B M O N _ 6 3 2
# d e f i n e A B M O N _ 7 3 3
# d e f i n e A B M O N _ 8 3 4
# d e f i n e A B M O N _ 9 3 5
# d e f i n e A B M O N _ 1 0 3 6
# d e f i n e A B M O N _ 1 1 3 7
# d e f i n e A B M O N _ 1 2 3 8

# d e f i n e R A D I X C H A R 3 9
# d e f i n e T H O U S E P 4 0
# d e f i n e Y E S S T R 4 1
# d e f i n e N O S T R 4 2
# d e f i n e C R N C Y S T R 4 3

# d e f i n e D _ T _ F M T 4 4
# d e f i n e D _ F M T 4 5
# d e f i n e T _ F M T 4 6
# d e f i n e A M _ S T R 4 7
# d e f i n e P M _ S T R 4 8
# d e f i n e C O D E S E T 4 9 M
# d e f i n e T _ F M T _ A M P M 5 0 M
# d e f i n e E R A 5 1 M
# d e f i n e E R A _ D _ F M T 5 2 M
# d e f i n e E R A _ D _ T _ F M T 5 3 M
# d e f i n e E R A _ T _ F M T 5 4 M
# d e f i n e A L T _ D I G I T S 5 5 M
# d e f i n e Y E S E X P R 5 6 M
# d e f i n e N O E X P R 5 7 M
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Figure 6-34: < l i m i t s . h >, Part 1 of 2

# d e f i n e C H A R _ B I T 8
# d e f i n e S C H A R _ M I N ( - 1 2 8 )
# d e f i n e S C H A R _ M A X 1 2 7
# d e f i n e U C H A R _ M A X 2 5 5
# d e f i n e M B _ L E N _ M A X 5

# d e f i n e C H A R _ M I N S C H A R _ M I N
# d e f i n e C H A R _ M A X S C H A R _ M A X

# d e f i n e S H R T _ M I N ( - 3 2 7 6 8 )
# d e f i n e S H R T _ M A X 3 2 7 6 7
# d e f i n e U S H R T _ M A X 6 5 5 3 5
# d e f i n e I N T _ M I N ( - 2 1 4 7 4 8 3 6 4 7 - 1 )
# d e f i n e I N T _ M A X 2 1 4 7 4 8 3 6 4 7
# d e f i n e U I N T _ M A X 4 2 9 4 9 6 7 2 9 5
# d e f i n e L O N G _ M I N ( - 2 1 4 7 4 8 3 6 4 7 - 1 )
# d e f i n e L O N G _ M A X 2 1 4 7 4 8 3 6 4 7
# d e f i n e U L O N G _ M A X 4 2 9 4 9 6 7 2 9 5

# d e f i n e A R G _ M A X *
# d e f i n e L I N K _ M A X *
# d e f i n e M A X _ C A N O N *
# d e f i n e M A X _ I N P U T *
# d e f i n e N G R O U P S _ M A X *
# d e f i n e P A T H _ M A X *
# d e f i n e P I P E _ B U F *
# d e f i n e T M P _ M A X *
# d e f i n e P A S S _ M A X *
# d e f i n e C H I L D _ M A X *

/ * s t a r r e d v a l u e s v a r y a n d s h o u l d b e
r e t r i e v e d u s i n g s y s c o n f ( ) o r p a t h c o n f ( ) * /
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Figure 6-35: < l i m i t s . h >, Part 2 of 2

# d e f i n e N L _ A R G M A X 9
# d e f i n e N L _ L A N G M A X 1 4
# d e f i n e N L _ M S G M A X 3 2 7 6 7
# d e f i n e N L _ N M A X 1
# d e f i n e N L _ S E T M A X 2 5 5
# d e f i n e N L _ T E X T M A X 2 5 5
# d e f i n e N Z E R O 2 0

# d e f i n e W O R D _ B I T 3 2
# d e f i n e L O N G _ B I T 3 2

# d e f i n e D B L _ D I G 1 5
# d e f i n e D B L _ M A X 1 . 7 9 7 6 9 3 1 3 4 8 6 2 3 1 5 7 E + 3 0 8
# d e f i n e D B L _ M I N 2 . 2 2 5 0 7 3 8 5 8 5 0 7 2 0 1 4 E - 3 0 8
# d e f i n e F L T _ D I G 6
# d e f i n e F L T _ M A X 3 . 4 0 2 8 2 3 4 7 E + 3 8 F
# d e f i n e F L T _ M I N 1 . 1 7 5 4 9 4 3 5 E - 3 8 F

# d e f i n e F C H R _ M A X 1 0 4 8 5 7 6
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Figure 6-36: < l o c a l e . h >

s t r u c t l c o n v {
c h a r * d e c i m a l _ p o i n t ;
c h a r * t h o u s a n d s _ s e p ;
c h a r * g r o u p i n g ;
c h a r * i n t _ c u r r _ s y m b o l ;
c h a r * c u r r e n c y _ s y m b o l ;
c h a r * m o n _ d e c i m a l _ p o i n t ;
c h a r * m o n _ t h o u s a n d s _ s e p ;
c h a r * m o n _ g r o u p i n g ;
c h a r * p o s i t i v e _ s i g n ;
c h a r * n e g a t i v e _ s i g n ;
c h a r i n t _ f r a c _ d i g i t s ;
c h a r f r a c _ d i g i t s ;
c h a r p _ c s _ p r e c e d e s ;
c h a r p _ s e p _ b y _ s p a c e ;
c h a r n _ c s _ p r e c e d e s ;
c h a r n _ s e p _ b y _ s p a c e ;
c h a r p _ s i g n _ p o s n ;
c h a r n _ s i g n _ p o s n ;

} ;

# d e f i n e L C _ C T Y P E 0
# d e f i n e L C _ N U M E R I C 1
# d e f i n e L C _ T I M E 2
# d e f i n e L C _ C O L L A T E 3
# d e f i n e L C _ M O N E T A R Y 4
# d e f i n e L C _ M E S S A G E S 5
# d e f i n e L C _ A L L 6
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Figure 6-37: < l w p s y n c h . h > *

t y p e d e f v o l a t i l e s t r u c t {
c h a r w a n t e d ;
_ s i m p l e l o c k _ t l o c k ;

} l w p _ m u t e x _ t ;

t y p e d e f v o l a t i l e s t r u c t {
c h a r w a n t e d ;

} l w p _ c o n d _ t ;

Figure 6-38: < m a c h l o c k . h > *

t y p e d e f v o l a t i l e u n s i g n e d c h a r _ s i m p l e l o c k _ t ;

Figure 6-39: < m a t h . h >

e x t e r n c o n s t d o u b l e _ _ h u g e _ v a l ; G
# d e f i n e H U G E _ V A L _ _ h u g e _ v a l G
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Figure 6-40: < s y s / m m a n . h >

# d e f i n e P R O T _ R E A D 0 x 1
# d e f i n e P R O T _ W R I T E 0 x 2
# d e f i n e P R O T _ E X E C 0 x 4
# d e f i n e P R O T _ N O N E 0 x 0

# d e f i n e M A P _ S H A R E D 1
# d e f i n e M A P _ P R I V A T E 2
# d e f i n e M A P _ F I X E D 0 x 1 0

# d e f i n e M S _ S Y N C 0 x 0
# d e f i n e M S _ A S Y N C 0 x 1
# d e f i n e M S _ I N V A L I D A T E 0 x 2

# d e f i n e P R O C _ T E X T ( P R O T _ E X E C | P R O T _ R E A D ) G
# d e f i n e P R O C _ D A T A ( P R O T _ R E A D | P R O T _ W R I T E | P R O T _ E X E C ) G

# d e f i n e S H A R E D 0 x 1 0 G
# d e f i n e P R I V A T E 0 x 2 0 G

# d e f i n e M C _ S Y N C 1 G
# d e f i n e M C _ L O C K 2 G
# d e f i n e M C _ U N L O C K 3 G
# d e f i n e M C _ L O C K A S 5 G
# d e f i n e M C _ U N L O C K A S 6 G

# d e f i n e M C L _ C U R R E N T 0 x 1 G
# d e f i n e M C L _ F U T U R E 0 x 2 G
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Figure 6-41: < s y s / m o d . h > *

# d e f i n e V O I D v o i d
# d e f i n e M A X P A T H L E N 1 0 2 4
# d e f i n e M O D M A X L I N K I N F O L E N 3 2

s t r u c t m o d s p e c i f i c _ s t a t {
c h a r m s s _ l i n k i n f o [ M O D M A X L I N K I N F O L E N ] ;
i n t m s s _ t y p e ;
i n t m s s _ p 0 [ 2 ] ;
i n t m s s _ p 1 [ 2 ] ;

} ;

# d e f i n e M O D M A X L I N K 4

s t r u c t m o d s t a t u s {
i n t m s _ i d ;
V O I D * m s _ b a s e ;
u n s i g n e d i n t m s _ s i z e ;
i n t m s _ r e v ;
c h a r m s _ p a t h [ M A X P A T H L E N ] ;
t i m e _ t m s _ u n l o a d _ d e l a y ;
i n t m s _ r e f c n t ;
i n t m s _ d e p c n t ;
s t r u c t m o d s p e c i f i c _ s t a t m s _ m s i n f o [ M O D M A X L I N K ] ;

} ;
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Figure 6-42: < s y s / m o u n t . h >

# d e f i n e M S _ R D O N L Y 0 x 0 1
# d e f i n e M S _ F S S 0 x 0 2
# d e f i n e M S _ D A T A 0 x 0 4
# d e f i n e M S _ H A D B A D 0 x 0 8

# d e f i n e M S _ N O S U I D 0 x 1 0
# d e f i n e M S _ R E M O U N T 0 x 2 0
# d e f i n e M S _ N O T R U N C 0 x 4 0
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Figure 6-43: < s y s / m s g . h >

# d e f i n e M S G _ N O E R R O R 0 1 0 0 0 0

s t r u c t m s q i d _ d s {
s t r u c t i p c _ p e r m m s g _ p e r m ;
s t r u c t m s g * m s g _ f i r s t ;
s t r u c t m s g * m s g _ l a s t ;
u l o n g m s g _ c b y t e s ;
u l o n g m s g _ q n u m ;
u l o n g m s g _ q b y t e s ;
p i d _ t m s g _ l s p i d ;
p i d _ t m s g _ l r p i d ;
t i m e _ t m s g _ s t i m e ;
l o n g m s g _ p a d 1 ;
t i m e _ t m s g _ r t i m e ;
l o n g m s g _ p a d 2 ;
t i m e _ t m s g _ c t i m e ;
l o n g m s g _ p a d 3 ;
l o n g m s g _ p a d 4 [ 4 ] ;

} ;

s t r u c t m s g {
s t r u c t m s g * m s g _ n e x t ;
l o n g m s g _ t y p e ;
u s h o r t m s g _ t s ;
s h o r t m s g _ s p o t ;

} ;
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Figure 6-44: < n e t c o n f i g . h >, Part 1 of 2

s t r u c t n e t c o n f i g {
c h a r * n c _ n e t i d ;
u n s i g n e d l o n g n c _ s e m a n t i c s ;
u n s i g n e d l o n g n c _ f l a g ;
c h a r * n c _ p r o t o f m l y ;
c h a r * n c _ p r o t o ;
c h a r * n c _ d e v i c e ;
u n s i g n e d l o n g n c _ n l o o k u p s ;
c h a r * * n c _ l o o k u p s ;
u n s i g n e d l o n g n c _ u n u s e d [ 8 ] ;

} ;

# d e f i n e N C _ T P I _ C L T S 1
# d e f i n e N C _ T P I _ C O T S 2
# d e f i n e N C _ T P I _ C O T S _ O R D 3
# d e f i n e N C _ T P I _ R A W 4

# d e f i n e N C _ N O F L A G 0 0
# d e f i n e N C _ V I S I B L E 0 1

G
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Figure 6-45: < n e t c o n f i g . h >, Part 2 of 2

# d e f i n e N C _ N O P R O T O F M L Y " - "
# d e f i n e N C _ L O O P B A C K " l o o p b a c k "
# d e f i n e N C _ I N E T " i n e t "
# d e f i n e N C _ I M P L I N K " i m p l i n k "
# d e f i n e N C _ P U P " p u p "
# d e f i n e N C _ C H A O S " c h a o s "
# d e f i n e N C _ N S " n s "
# d e f i n e N C _ N B S " n b s "
# d e f i n e N C _ E C M A " e c m a "
# d e f i n e N C _ D A T A K I T " d a t a k i t "
# d e f i n e N C _ C C I T T " c c i t t "
# d e f i n e N C _ S N A " s n a "
# d e f i n e N C _ D E C N E T " d e c n e t "
# d e f i n e N C _ D L I " d l i "
# d e f i n e N C _ L A T " l a t "
# d e f i n e N C _ H Y L I N K " h y l i n k "
# d e f i n e N C _ A P P L E T A L K " a p p l e t a l k "
# d e f i n e N C _ N I T " n i t "
# d e f i n e N C _ I E E E 8 0 2 " i e e e 8 0 2 "
# d e f i n e N C _ O S I " o s i "
# d e f i n e N C _ X 2 5 " x 2 5 "
# d e f i n e N C _ O S I N E T " o s i n e t "
# d e f i n e N C _ G O S I P " g o s i p "
# d e f i n e N C _ N E T W A R E " n e t w a r e " M

# d e f i n e N C _ N O P R O T O " - "
# d e f i n e N C _ T C P " t c p "
# d e f i n e N C _ U D P " u d p "
# d e f i n e N C _ I C M P " i c m p "
# d e f i n e N C _ I P X " i p x " M
# d e f i n e N C _ S P X " s p x " M
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Figure 6-46: < n e t d i r . h >, Part 1 of 2

s t r u c t n d _ a d d r l i s t {
i n t n _ c n t ;
s t r u c t n e t b u f * n _ a d d r s ;

} ;

s t r u c t n d _ h o s t s e r v l i s t {
i n t h _ c n t ;
s t r u c t n d _ h o s t s e r v * h _ h o s t s e r v s ;

} ;

s t r u c t n d _ h o s t s e r v {
c h a r * h _ h o s t ;
c h a r * h _ s e r v ;

} ;

# d e f i n e N D _ H O S T S E R V 0
# d e f i n e N D _ H O S T S E R V L I S T 1
# d e f i n e N D _ A D D R 2
# d e f i n e N D _ A D D R L I S T 3

# d e f i n e N D _ B A D A R G - 2
# d e f i n e N D _ N O M E M - 1
# d e f i n e N D _ O K 0
# d e f i n e N D _ N O H O S T 1
# d e f i n e N D _ N O S E R V 2
# d e f i n e N D _ N O S Y M 3
# d e f i n e N D _ O P E N 4
# d e f i n e N D _ A C C E S S 5
# d e f i n e N D _ U K N W N 6
# d e f i n e N D _ N O C T R L 7
# d e f i n e N D _ F A I L C T R L 8
# d e f i n e N D _ S Y S T E M 9
# d e f i n e N D _ N O E R R M E M 1 0 M
# d e f i n e N D _ N O L I B 1 1 M
# d e f i n e N D _ X T I E R R O R 1 2 M
# d e f i n e N D _ B A D S T A T E 1 3 M
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Figure 6-47: < n e t d i r . h >, Part 2 of 2

# d e f i n e N D _ S E T _ B R O A D C A S T 1
# d e f i n e N D _ S E T _ R E S E R V E D P O R T 2
# d e f i n e N D _ C H E C K _ R E S E R V E D P O R T 3
# d e f i n e N D _ M E R G E A D D R 4
# d e f i n e N D _ C L E A R _ B R O A D C A S T 5 M
# d e f i n e N D _ S E T _ R E U S E A D D R 6 M
# d e f i n e N D _ C L E A R _ R E U S E A D D R 7 M

# d e f i n e H O S T _ S E L F " \ \ 1 "
# d e f i n e H O S T _ A N Y " \ \ 2 "
# d e f i n e H O S T _ B R O A D C A S T " \ \ 3 "

Figure 6-48: < n l _ t y p e s . h >

# d e f i n e N L _ S E T D 1

t y p e d e f i n t n l _ i t e m ;
t y p e d e f v o i d * n l _ c a t d ;
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Figure 6-49: < s y s / p a r a m . h >

# d e f i n e C A N B S I Z 2 5 6
# d e f i n e H Z 1 0 0
# d e f i n e T I C K 1 0 0 0 0 0 0 0

# d e f i n e N G R O U P S _ U M I N 0

# d e f i n e N B P S C T R 5 1 2

# d e f i n e M A X P A T H L E N 1 0 2 4
# d e f i n e M A X S Y M L I N K S 2 0
# d e f i n e M A X N A M E L E N 2 5 6

# d e f i n e N A D D R 1 3

# d e f i n e P I P E _ M A X 5 1 2 0

# d e f i n e N B B Y 8

# d e f i n e M A X F R A G 8
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Figure 6-50: < p o l l . h >

s t r u c t p o l l f d {
i n t f d ;
s h o r t e v e n t s ;
s h o r t r e v e n t s ;

} ;

# d e f i n e P O L L I N 0 x 0 0 0 1
# d e f i n e P O L L P R I 0 x 0 0 0 2
# d e f i n e P O L L O U T 0 x 0 0 0 4
# d e f i n e P O L L R D N O R M 0 x 0 0 4 0
# d e f i n e P O L L W R N O R M P O L L O U T
# d e f i n e P O L L R D B A N D 0 x 0 0 8 0
# d e f i n e P O L L W R B A N D 0 x 0 1 0 0

# d e f i n e P O L L N O R M P O L L R D N O R M

# d e f i n e P O L L E R R 0 x 0 0 0 8
# d e f i n e P O L L H U P 0 x 0 0 1 0
# d e f i n e P O L L N V A L 0 x 0 0 2 0
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Figure 6-51: < s y s / p r i o c n t l . h > *

# d e f i n e P C _ G E T C I D 0
# d e f i n e P C _ G E T C L I N F O 1
# d e f i n e P C _ S E T P A R M S 2
# d e f i n e P C _ G E T P A R M S 3

# d e f i n e P C _ C L N U L L - 1

# d e f i n e P C _ C L N M S Z 1 6
# d e f i n e P C _ C L I N F O S Z ( 3 2 / s i z e o f ( l o n g ) )
# d e f i n e P C _ C L P A R M S Z ( 3 2 / s i z e o f ( l o n g ) )

t y p e d e f s t r u c t p c i n f o {
i d _ t p c _ c i d ;
c h a r p c _ c l n a m e [ P C _ C L N M S Z ] ;
l o n g p c _ c l i n f o [ P C _ C L I N F O S Z ] ;

} p c i n f o _ t ;

t y p e d e f s t r u c t p c p a r m s {
i d _ t p c _ c i d ;
l o n g p c _ c l p a r m s [ P C _ C L P A R M S Z ] ;

} p c p a r m s _ t ;
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Figure 6-52: < s y s / p r o c s e t . h >

# d e f i n e P _ I N I T P I D 1
# d e f i n e P _ I N I T U I D 0
# d e f i n e P _ I N I T P G I D 0

t y p e d e f e n u m i d t y p e {
P _ P I D ,
P _ P P I D ,
P _ P G I D ,
P _ S I D ,
P _ C I D ,
P _ U I D ,
P _ G I D ,
P _ A L L

} i d t y p e _ t ;

t y p e d e f e n u m i d o p {
P O P _ D I F F ,
P O P _ A N D ,
P O P _ O R ,
P O P _ X O R

} i d o p _ t ;

t y p e d e f s t r u c t p r o c s e t {
i d o p _ t p _ o p ;
i d t y p e _ t p _ l i d t y p e ;
i d _ t p _ l i d ;
i d t y p e _ t p _ r i d t y p e ;
i d _ t p _ r i d ;

} p r o c s e t _ t ;
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Figure 6-53: < p w d . h >

s t r u c t p a s s w d {
c h a r * p w _ n a m e ;
c h a r * p w _ p a s s w d ;
u i d _ t p w _ u i d ;
g i d _ t p w _ g i d ;
c h a r * p w _ a g e ;
c h a r * p w _ c o m m e n t ;
c h a r * p w _ g e c o s ;
c h a r * p w _ d i r ;
c h a r * p w _ s h e l l ;

} ;
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Figure 6-54: < r e g e x . h > *, P a r t 1 o f 2

# d e f i n e R E G _ N O T B O L 0 x 0 0 0 0 0 1
# d e f i n e R E G _ N O T E O L 0 x 0 0 0 0 0 2
# d e f i n e R E G _ N O N E M P T Y 0 x 0 0 0 0 0 4

# d e f i n e R E G _ O R 0 x 0 0 0 0 0 1
# d e f i n e R E G _ P L U S 0 x 0 0 0 0 0 2
# d e f i n e R E G _ Q U E S T 0 x 0 0 0 0 0 4
# d e f i n e R E G _ B R A C E S 0 x 0 0 0 0 0 8
# d e f i n e R E G _ P A R E N S 0 x 0 0 0 0 1 0
# d e f i n e R E G _ A N C H O R S 0 x 0 0 0 0 2 0
# d e f i n e R E G _ N O B A C K R E F 0 x 0 0 0 0 4 0
# d e f i n e R E G _ N O A U T O Q U O T E 0 x 0 0 0 0 8 0

# d e f i n e R E G _ E X T E N D E D ( R E G _ O R | R E G _ P L U S | R E G _ Q U E S T |
R E G _ B R A C E S | R E G _ P A R E N S | R E G _ A N C H O R S |
R E G _ N O B A C K R E F | R E G _ N O A U T O Q U O T E )

# d e f i n e R E G _ I C A S E 0 x 0 0 0 1 0 0
# d e f i n e R E G _ N O S U B 0 x 0 0 0 2 0 0
# d e f i n e R E G _ N E W L I N E 0 x 0 0 0 4 0 0
# d e f i n e R E G _ O N E S U B 0 x 0 0 0 8 0 0
# d e f i n e R E G _ B A D R A N G E 0 x 0 0 4 0 0 0
# d e f i n e R E G _ A N G L E S 0 x 0 4 0 0 0 0
# d e f i n e R E G _ E S C N L 0 x 0 8 0 0 0 0
# d e f i n e R E G _ O L D B R E ( R E G _ B A D R A N G E | R E G _ A N G L E S | R E G _ E S C N L )
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Figure 6-55: < r e g e x . h > *, P a r t 2 o f 2

# d e f i n e R E G _ E N O S Y S ( - 1 )
# d e f i n e R E G _ N O M A T C H 1
# d e f i n e R E G _ B A D P A T 2
# d e f i n e R E G _ E C O L L A T E 3
# d e f i n e R E G _ E C T Y P E 4
# d e f i n e R E G _ E E S C A P E 7
# d e f i n e R E G _ E S U B R E G 8
# d e f i n e R E G _ E B R A C K 9
# d e f i n e R E G _ N O P A T 1 2
# d e f i n e R E G _ E P A R E N 1 3
# d e f i n e R E G _ E B R A C E 1 4
# d e f i n e R E G _ B A D B R 1 5
# d e f i n e R E G _ E R A N G E 1 6
# d e f i n e R E G _ E S P A C E 1 7
# d e f i n e R E G _ B A D R P T 1 8

t y p e d e f s t r u c t
{

s i z e _ t r e _ n s u b ;
u n s i g n e d l o n g r e _ f l a g s ;
v o i d * [ 4 ] ;

} r e g e x _ t ;

t y p e d e f s s i z e _ t r e g o f f _ t ;

t y p e d e f s t r u c t
{

r e g o f f _ t r m _ s o ;
r e g o f f _ t r m _ e o ;

} r e g m a t c h _ t ;
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Figure 6-56: < s y s / r e s o u r c e . h >

# d e f i n e R L I M I T _ C P U 0
# d e f i n e R L I M I T _ F S I Z E 1
# d e f i n e R L I M I T _ D A T A 2
# d e f i n e R L I M I T _ S T A C K 3
# d e f i n e R L I M I T _ C O R E 4
# d e f i n e R L I M I T _ N O F I L E 5
# d e f i n e R L I M I T _ V M E M 6
# d e f i n e R L I M _ N L I M I T S 7
# d e f i n e R L I M I T _ A S R L I M I T _ V M E M
# d e f i n e R L I M _ I N F I N I T Y 0 x 7 f f f f f f f

t y p e d e f u n s i g n e d l o n g r l i m _ t ;

s t r u c t r l i m i t {
r l i m _ t r l i m _ c u r ;
r l i m _ t r l i m _ m a x ;

} ;
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Figure 6-57: < r p c . h >, Part 1 of 16

# d e f i n e b o o l _ t i n t
# d e f i n e e n u m _ t i n t

e n u m x d r _ o p {
X D R _ E N C O D E = 0 ,
X D R _ D E C O D E = 1 ,
X D R _ F R E E = 2

} ;

t y p e d e f b o o l _ t ( * x d r p r o c _ t ) ( ) ;

t y p e d e f s t r u c t {
e n u m x d r _ o p x _ o p ;
s t r u c t x d r _ o p s {

b o o l _ t ( * x _ g e t l o n g ) ( ) ;
b o o l _ t ( * x _ p u t l o n g ) ( ) ;
b o o l _ t ( * x _ g e t b y t e s ) ( ) ;
b o o l _ t ( * x _ p u t b y t e s ) ( ) ;
u _ i n t ( * x _ g e t p o s t n ) ( ) ;
b o o l _ t ( * x _ s e t p o s t n ) ( ) ;
l o n g * ( * x _ i n l i n e ) ( ) ;
v o i d ( * x _ d e s t r o y ) ( ) ;

} * x _ o p s ;
c a d d r _ t x _ p u b l i c ;
c a d d r _ t x _ p r i v a t e ;
c a d d r _ t x _ b a s e ;
i n t x _ h a n d y ;

} X D R ;
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Figure 6-58: < r p c . h >, Part 2 of 16

# d e f i n e x d r _ g e t p o s ( x d r s ) \
( * ( x d r s ) - > x _ o p s - > x _ g e t p o s t n ) ( x d r s )

# d e f i n e x d r _ s e t p o s ( x d r s , p o s ) \
( * ( x d r s ) - > x _ o p s - > x _ s e t p o s t n ) ( x d r s , p o s )

# d e f i n e x d r _ i n l i n e ( x d r s , l e n ) \
( * ( x d r s ) - > x _ o p s - > x _ i n l i n e ) ( x d r s , l e n )

# d e f i n e x d r _ d e s t r o y ( x d r s ) \ M
( * ( x d r s ) - > x _ o p s - > x _ d e s t r o y ) ( x d r s ) M

# d e f i n e N U L L _ x d r p r o c _ t ( ( x d r p r o c _ t ) 0 )
s t r u c t x d r _ d i s c r i m {

i n t v a l u e ;
x d r p r o c _ t p r o c ;

} ;
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Figure 6-59: < r p c . h >, Part 3 of 16

# d e f i n e M A X _ A U T H _ B Y T E S 4 0 0
# d e f i n e M A X N E T N A M E L E N 2 5 5
# d e f i n e H E X K E Y B Y T E S 4 8

e n u m a u t h _ s t a t {
A U T H _ O K = 0 ,
A U T H _ B A D C R E D = 1 ,
A U T H _ R E J E C T E D C R E D = 2 ,
A U T H _ B A D V E R F = 3 ,
A U T H _ R E J E C T E D V E R F = 4 ,
A U T H _ T O O W E A K = 5 ,
A U T H _ I N V A L I D R E S P = 6 ,
A U T H _ F A I L E D = 7

} ;

t y p e d e f u _ l o n g u _ i n t 3 2 M

u n i o n d e s _ b l o c k {
s t r u c t {

u _ i n t 3 2 h i g h ; M
u _ i n t 3 2 l o w ; M

} k e y ;
c h a r c [ 8 ] ;

} ;
t y p e d e f u n i o n d e s _ b l o c k d e s _ b l o c k ;
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Figure 6-60: < r p c . h >, Part 4 of 16

s t r u c t o p a q u e _ a u t h {
e n u m _ t o a _ f l a v o r ;
c a d d r _ t o a _ b a s e ;
u _ i n t o a _ l e n g t h ;

} ;

t y p e d e f s t r u c t {
s t r u c t o p a q u e _ a u t h a h _ c r e d ;
s t r u c t o p a q u e _ a u t h a h _ v e r f ;
u n i o n d e s _ b l o c k a h _ k e y ;
s t r u c t a u t h _ o p s {

v o i d ( * a h _ n e x t v e r f ) ( ) ;
i n t ( * a h _ m a r s h a l ) ( ) ;
i n t ( * a h _ v a l i d a t e ) ( ) ;
i n t ( * a h _ r e f r e s h ) ( ) ;
v o i d ( * a h _ d e s t r o y ) ( ) ;

} * a h _ o p s ;
c a d d r _ t a h _ p r i v a t e ;

} A U T H ;

# d e f i n e a u t h _ d e s t r o y ( a u t h ) \
( ( * ( ( a u t h ) - > a h _ o p s - > a h _ d e s t r o y ) ) ( a u t h ) )

# d e f i n e A U T H _ N O N E 0
# d e f i n e A U T H _ N U L L 0
# d e f i n e A U T H _ S Y S 1
# d e f i n e A U T H _ U N I X A U T H _ S Y S
# d e f i n e A U T H _ S H O R T 2
# d e f i n e A U T H _ D E S 3
# d e f i n e A U T H _ E S V 2 0 0 0 0 4 M
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Figure 6-61: < r p c . h >, Part 5 of 16

e n u m c l n t _ s t a t {
R P C _ S U C C E S S = 0 ,
R P C _ C A N T E N C O D E A R G S = 1 ,
R P C _ C A N T D E C O D E R E S = 2 ,
R P C _ C A N T S E N D = 3 ,
R P C _ C A N T R E C V = 4 ,
R P C _ T I M E D O U T = 5 ,
R P C _ I N T R = 1 8 ,
R P C _ U D E R R O R = 2 3 ,
R P C _ V E R S M I S M A T C H = 6 ,
R P C _ A U T H E R R O R = 7 ,
R P C _ P R O G U N A V A I L = 8 ,
R P C _ P R O G V E R S M I S M A T C H = 9 ,
R P C _ P R O C U N A V A I L = 1 0 ,
R P C _ C A N T D E C O D E A R G S = 1 1 ,
R P C _ S Y S T E M E R R O R = 1 2 ,
R P C _ U N K N O W N H O S T = 1 3 ,
R P C _ U N K N O W N P R O T O = 1 7 ,
R P C _ U N K N O W N A D D R = 1 9 ,
R P C _ N O B R O A D C A S T = 2 1 ,
R P C _ R P C B F A I L U R E = 1 4 ,
R P C _ P R O G N O T R E G I S T E R E D = 1 5 ,
R P C _ N 2 A X L A T E F A I L U R E = 2 2 ,
R P C _ T L I E R R O R = 2 0 ,
R P C _ F A I L E D = 1 6

} ;
# d e f i n e R P C _ P M A P F A I L U R E R P C _ R P C B F A I L U R E
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Figure 6-62: < r p c . h >, Part 6 of 16

s t r u c t r p c _ e r r {
e n u m c l n t _ s t a t r e _ s t a t u s ;
u n i o n {

s t r u c t {
i n t e r r n o ;
i n t t _ e r r n o ;

} R E _ e r r ;
e n u m a u t h _ s t a t R E _ w h y ;
s t r u c t {

u _ l o n g l o w ;
u _ l o n g h i g h ;

} R E _ v e r s ;
s t r u c t {

l o n g s 1 ;
l o n g s 2 ;

} R E _ l b ;
} r u ;

} ;
t y p e d e f s t r u c t {

A U T H * c l _ a u t h ;
s t r u c t c l n t _ o p s {

e n u m c l n t _ s t a t ( * c l _ c a l l ) ( ) ;
v o i d ( * c l _ a b o r t ) ( ) ;
v o i d ( * c l _ g e t e r r ) ( ) ;
b o o l _ t ( * c l _ f r e e r e s ) ( ) ;
v o i d ( * c l _ d e s t r o y ) ( ) ;
b o o l _ t ( * c l _ c o n t r o l ) ( ) ;

} * c l _ o p s ;
c a d d r _ t c l _ p r i v a t e ;
c h a r * c l _ n e t i d ;
c h a r * c l _ t p ;

} C L I E N T ;
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Figure 6-63: < r p c . h >, Part 7 of 16

# d e f i n e F E E D B A C K _ R E X M I T 1 1
# d e f i n e F E E D B A C K _ O K 2

# d e f i n e c l n t _ c a l l ( r h , p r o c , x a r g s , a r g s p , x r e s , r e s p , s e c s ) \
( ( * ( r h ) - > c l _ o p s - > c l _ c a l l ) \
( r h , p r o c , x a r g s , a r g s p , x r e s , r e s p , s e c s ) )

# d e f i n e c l n t _ a b o r t ( r h ) \
( ( * ( r h ) - > c l _ o p s - > c l _ a b o r t ) ( r h ) )

# d e f i n e c l n t _ g e t e r r ( r h , e r r p ) \
( ( * ( r h ) - > c l _ o p s - > c l _ g e t e r r ) ( r h , e r r p ) )

# d e f i n e c l n t _ f r e e r e s ( r h , x r e s , r e s p ) \
( ( * ( r h ) - > c l _ o p s - > c l _ f r e e r e s ) ( r h , x r e s , r e s p ) )

# d e f i n e c l n t _ c o n t r o l ( c l , r q , i n ) \
( ( * ( c l ) - > c l _ o p s - > c l _ c o n t r o l ) ( c l , r q , i n ) )

# d e f i n e c l n t _ d e s t r o y ( r h ) \
( ( * ( r h ) - > c l _ o p s - > c l _ d e s t r o y ) ( r h ) )

# d e f i n e C L S E T _ T I M E O U T 1
# d e f i n e C L G E T _ T I M E O U T 2
# d e f i n e C L G E T _ S E R V E R _ A D D R 3
# d e f i n e C L G E T _ F D 6
# d e f i n e C L G E T _ S V C _ A D D R 7
# d e f i n e C L S E T _ F D _ C L O S E 8
# d e f i n e C L S E T _ F D _ N C L O S E 9
# d e f i n e C L S E T _ R E T R Y _ T I M E O U T 4
# d e f i n e C L G E T _ R E T R Y _ T I M E O U T 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: < r p c . h >, Part 8 of 16

t y p e d e f s t r u c t { M
e n u m c l n t _ s t a t c f _ s t a t ; M
s t r u c t r p c _ e r r c f _ e r r o r ; M

} r p c _ c r e a t e e r r _ t ; M

e x t e r n r p c _ c r e a t e e r r _ t r p c _ c r e a t e e r r ; M
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Figure 6-65: < r p c . h >, Part 9 of 16

e n u m m s g _ t y p e {
C A L L = 0 ,
R E P L Y = 1

} ;

e n u m r e p l y _ s t a t {
M S G _ A C C E P T E D = 0 ,
M S G _ D E N I E D = 1

} ;

e n u m a c c e p t _ s t a t {
S U C C E S S = 0 ,
P R O G _ U N A V A I L = 1 ,
P R O G _ M I S M A T C H = 2 ,
P R O C _ U N A V A I L = 3 ,
G A R B A G E _ A R G S = 4 ,
S Y S T E M _ E R R = 5

} ;

e n u m r e j e c t _ s t a t {
R P C _ M I S M A T C H = 0 ,
A U T H _ E R R O R = 1

} ;
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Figure 6-66: < r p c . h >, Part 10 of 16

s t r u c t a c c e p t e d _ r e p l y {
s t r u c t o p a q u e _ a u t h a r _ v e r f ;
e n u m a c c e p t _ s t a t a r _ s t a t ;
u n i o n {

s t r u c t {
u _ l o n g l o w ;
u _ l o n g h i g h ;

} A R _ v e r s i o n s ;
s t r u c t {

c a d d r _ t w h e r e ;
x d r p r o c _ t p r o c ;

} A R _ r e s u l t s ;

} r u ;
} ;

s t r u c t r e j e c t e d _ r e p l y {
e n u m r e j e c t _ s t a t r j _ s t a t ;
u n i o n {

s t r u c t {
u _ l o n g l o w ;
u _ l o n g h i g h ;

} R J _ v e r s i o n s ;
e n u m a u t h _ s t a t R J _ w h y ;

} r u ;
} ;
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Figure 6-67: < r p c . h >, Part 11 of 16

s t r u c t r e p l y _ b o d y {
e n u m r e p l y _ s t a t r p _ s t a t ;
u n i o n {

s t r u c t a c c e p t e d _ r e p l y R P _ a r ;
s t r u c t r e j e c t e d _ r e p l y R P _ d r ;

} r u ;
} ;

s t r u c t c a l l _ b o d y {
u _ l o n g c b _ r p c v e r s ;
u _ l o n g c b _ p r o g ;
u _ l o n g c b _ v e r s ;
u _ l o n g c b _ p r o c ;
s t r u c t o p a q u e _ a u t h c b _ c r e d ;
s t r u c t o p a q u e _ a u t h c b _ v e r f ;

} ;

s t r u c t r p c _ m s g {
u _ l o n g r m _ x i d ;
e n u m m s g _ t y p e r m _ d i r e c t i o n ;
u n i o n {

s t r u c t c a l l _ b o d y R M _ c m b ;
s t r u c t r e p l y _ b o d y R M _ r m b ;

} r u ;
} ;
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Figure 6-68: < r p c . h >, Part 12 of 16

s t r u c t a u t h s y s _ p a r m s {
u _ l o n g a u p _ t i m e ;
c h a r * a u p _ m a c h n a m e ;
u i d _ t a u p _ u i d ;
g i d _ t a u p _ g i d ;
u _ i n t a u p _ l e n ;
g i d _ t * a u p _ g i d s ;

} ;

Figure 6-69: < r p c . h >, Part 13 of 16

e n u m a u t h d e s _ n a m e k i n d {
A D N _ F U L L N A M E ,
A D N _ N I C K N A M E

} ;

s t r u c t a u t h d e s _ f u l l n a m e {
c h a r * n a m e ;
d e s _ b l o c k k e y ;
u _ l o n g w i n d o w ;

} ;

s t r u c t a u t h d e s _ c r e d {
e n u m a u t h d e s _ n a m e k i n d a d c _ n a m e k i n d ;
s t r u c t a u t h d e s _ f u l l n a m e a d c _ f u l l n a m e ;
u _ l o n g a d c _ n i c k n a m e ;

} ;
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Figure 6-70: < r p c . h >, Part 14 of 16

e n u m x p r t _ s t a t {
X P R T _ D I E D ,
X P R T _ M O R E R E Q S ,
X P R T _ I D L E

} ;

t y p e d e f s t r u c t {
i n t x p _ f d ;
u _ s h o r t x p _ p o r t ;
s t r u c t x p _ o p s {

b o o l _ t ( * x p _ r e c v ) ( ) ;
e n u m x p r t _ s t a t ( * x p _ s t a t ) ( ) ;
b o o l _ t ( * x p _ g e t a r g s ) ( ) ;
b o o l _ t ( * x p _ r e p l y ) ( ) ;
b o o l _ t ( * x p _ f r e e a r g s ) ( ) ;
v o i d ( * x p _ d e s t r o y ) ( ) ;

} * x p _ o p s ;
i n t x p _ a d d r l e n ;
c h a r * x p _ t p ;
c h a r * x p _ n e t i d ;
s t r u c t n e t b u f x p _ l t a d d r ;
s t r u c t n e t b u f x p _ r t a d d r ;
c h a r x p _ r a d d r [ 1 6 ] ;
s t r u c t o p a q u e _ a u t h x p _ v e r f ;
c a d d r _ t x p _ p 1 ;
c a d d r _ t x p _ p 2 ;
c a d d r _ t x p _ p 3 ;
i n t x p _ t y p e ; M

} S V C X P R T ;
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Figure 6-71: < r p c . h >, Part 15 of 16

# d e f i n e s v c _ g e t r p c c a l l e r ( x ) ( & ( x ) - > x p _ r t a d d r )
# d e f i n e s v c _ g e t a r g s ( x p r t , x a r g s , a r g s p ) \

( * ( x p r t ) - > x p _ o p s - > x p _ g e t a r g s ) ( ( x p r t ) , ( x a r g s ) , ( a r g s p ) )
# d e f i n e s v c _ f r e e a r g s ( x p r t , x a r g s , a r g s p ) \

( * ( x p r t ) - > x p _ o p s - > x p _ f r e e a r g s ) ( ( x p r t ) , ( x a r g s ) , ( a r g s p ) )
# d e f i n e s v c _ d e s t r o y ( x p r t ) \

( * ( x p r t ) - > x p _ o p s - > x p _ d e s t r o y ) ( x p r t )

s t r u c t s v c _ r e q {
u _ l o n g r q _ p r o g ;
u _ l o n g r q _ v e r s ;
u _ l o n g r q _ p r o c ;
s t r u c t o p a q u e _ a u t h r q _ c r e d ;
c a d d r _ t r q _ c l n t c r e d ;
S V C X P R T * r q _ x p r t ;

} ;

# d e f i n e F D _ S E T S I Z E 1 0 2 4 M
# d e f i n e N B B Y 8 M

t y p e d e f l o n g f d _ m a s k ; M
# d e f i n e N F D B I T S ( s i z e o f ( f d _ m a s k ) * N B B Y ) M
# d e f i n e h o w m a n y ( x , y ) ( ( ( x ) + ( ( y ) - 1 ) ) / ( y ) ) M

t y p e d e f s t r u c t f d _ s e t { M
f d _ m a s k f d s _ b i t s [ h o w m a n y ( F D _ S E T S I Z E , N F D B I T S ) ] ; M

} f d _ s e t ; M

e x t e r n f d _ s e t s v c _ f d s e t ;
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Figure 6-72: < r p c . h >, Part 16 of 16

s t r u c t r p c b {
u _ l o n g r _ p r o g ;
u _ l o n g r _ v e r s ;
c h a r * r _ n e t i d ;
c h a r * r _ a d d r ;
c h a r * r _ o w n e r ;

} ;
t y p e d e f s t r u c t r p c b R P C B ;

s t r u c t r p c b l i s t {
R P C B r p c b _ m a p ;
s t r u c t r p c b l i s t * r p c b _ n e x t ;

} ;

Figure 6-73: < r t p r i o c n t l . h > *

t y p e d e f s t r u c t r t p a r m s {
s h o r t r t _ p r i ;
u l o n g r t _ t q s e c s ;
l o n g r t _ t q n s e c s ;

} r t p a r m s _ t ;

t y p e d e f s t r u c t r t i n f o {
s h o r t r t _ m a x p r i ;

} r t i n f o _ t ;

# d e f i n e R T _ N O C H A N G E - 1
# d e f i n e R T _ T Q I N F - 2
# d e f i n e R T _ T Q D E F - 3
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Figure 6-74: < s e a r c h . h >

t y p e d e f e n u m { F I N D , E N T E R } A C T I O N ;
t y p e d e f s t r u c t e n t r y { c h a r * k e y ; v o i d * d a t a ; } E N T R Y ;
t y p e d e f e n u m { p r e o r d e r , p o s t o r d e r , e n d o r d e r , l e a f } V I S I T ;
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Figure 6-75: < s y s / s e m . h >

# d e f i n e S E M _ U N D O 0 1 0 0 0 0
# d e f i n e G E T N C N T 3
# d e f i n e G E T P I D 4
# d e f i n e G E T V A L 5
# d e f i n e G E T A L L 6
# d e f i n e G E T Z C N T 7
# d e f i n e S E T V A L 8
# d e f i n e S E T A L L 9

s t r u c t s e m i d _ d s {
s t r u c t i p c _ p e r m s e m _ p e r m ;
s t r u c t s e m * s e m _ b a s e ;
u s h o r t s e m _ n s e m s ;
t i m e _ t s e m _ o t i m e ;
l o n g s e m _ p a d 1 ;
t i m e _ t s e m _ c t i m e ;
l o n g s e m _ p a d 2 ;
l o n g s e m _ p a d 3 [ 4 ] ;

} ;

s t r u c t s e m {
u s h o r t s e m v a l ;
p i d _ t s e m p i d ;
u s h o r t s e m n c n t ;
u s h o r t s e m z c n t ;

} ;

s t r u c t s e m b u f {
u s h o r t s e m _ n u m ;
s h o r t s e m _ o p ;
s h o r t s e m _ f l g ;

} ;
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Figure 6-76: < s e t j m p . h >

# d e f i n e _ S I G J B L E N 1 2 8
# d e f i n e _ J B L E N 1 0

t y p e d e f i n t j m p _ b u f [ _ J B L E N ] ;
t y p e d e f i n t s i g j m p _ b u f [ _ S I G J B L E N ] ;

Figure 6-77: < s y s / s h m . h >

# d e f i n e S H M L B A ( ( 1 ) < < 1 2 )

# d e f i n e S H M _ R D O N L Y 0 1 0 0 0 0
# d e f i n e S H M _ R N D 0 2 0 0 0 0

s t r u c t s h m i d _ d s {
s t r u c t i p c _ p e r m s h m _ p e r m ;
i n t s h m _ s e g s z ;
s t r u c t a n o n _ m a p * s h m _ a m p ;
u s h o r t s h m _ l k c n t ;
p i d _ t s h m _ l p i d ;
p i d _ t s h m _ c p i d ;
u l o n g s h m _ n a t t c h ;
u l o n g s h m _ c n a t t c h ;
t i m e _ t s h m _ a t i m e ;
l o n g s h m _ p a d 1 ;
t i m e _ t s h m _ d t i m e ;
l o n g s h m _ p a d 2 ;
t i m e _ t s h m _ c t i m e ;
l o n g s h m _ p a d 3 ;
l o n g s h m _ p a d 4 [ 4 ] ;

} ;
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Figure 6-78: < s i g n a l . h >, Part 1 of 3

# d e f i n e S I G H U P 1
# d e f i n e S I G I N T 2
# d e f i n e S I G Q U I T 3
# d e f i n e S I G I L L 4
# d e f i n e S I G T R A P 5
# d e f i n e S I G I O T 6
# d e f i n e S I G A B R T 6
# d e f i n e S I G E M T 7
# d e f i n e S I G F P E 8
# d e f i n e S I G K I L L 9
# d e f i n e S I G B U S 1 0
# d e f i n e S I G S E G V 1 1
# d e f i n e S I G S Y S 1 2
# d e f i n e S I G P I P E 1 3
# d e f i n e S I G A L R M 1 4
# d e f i n e S I G T E R M 1 5
# d e f i n e S I G U S R 1 1 6
# d e f i n e S I G U S R 2 1 7
# d e f i n e S I G C L D 1 8
# d e f i n e S I G C H L D 1 8
# d e f i n e S I G P W R 1 9
# d e f i n e S I G W I N C H 2 0
# d e f i n e S I G U R G 2 1
# d e f i n e S I G P O L L 2 2
# d e f i n e S I G I O 2 2
# d e f i n e S I G S T O P 2 3
# d e f i n e S I G T S T P 2 4
# d e f i n e S I G C O N T 2 5
# d e f i n e S I G T T I N 2 6
# d e f i n e S I G T T O U 2 7
# d e f i n e S I G V T A L R M 2 8
# d e f i n e S I G P R O F 2 9
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Figure 6-79: < s i g n a l . h >, Part 2 of 3

# d e f i n e S I G X C P U 3 0
# d e f i n e S I G X F S Z 3 1

# d e f i n e S I G _ D F L ( v o i d ( * ) ( ) ) 0
# d e f i n e S I G _ E R R ( v o i d ( * ) ( ) ) - 1
# d e f i n e S I G _ I G N ( v o i d ( * ) ( ) ) 1
# d e f i n e S I G _ H O L D ( v o i d ( * ) ( ) ) 2

# d e f i n e S I G _ B L O C K 1
# d e f i n e S I G _ U N B L O C K 2
# d e f i n e S I G _ S E T M A S K 3

t y p e d e f s t r u c t { M
u n s i g n e d i n t s a _ s i g b i t s [ 4 ] ; M

} s i g s e t _ t ; M

s t r u c t s i g a c t i o n {
i n t s a _ f l a g s ;
v o i d ( * s a _ h a n d l e r ) ( ) ;
s i g s e t _ t s a _ m a s k ;
i n t s a _ r e s v [ 2 ] ;

} ;

# d e f i n e S A _ N O C L D S T O P 0 x 0 0 0 2 0 0 0 0
# d e f i n e S A _ O N S T A C K 0 x 0 0 0 0 0 0 0 1
# d e f i n e S A _ R E S E T H A N D 0 x 0 0 0 0 0 0 0 2
# d e f i n e S A _ R E S T A R T 0 x 0 0 0 0 0 0 0 4
# d e f i n e S A _ S I G I N F O 0 x 0 0 0 0 0 0 0 8
# d e f i n e S A _ N O D E F E R 0 x 0 0 0 0 0 0 1 0
# d e f i n e S A _ N O C L D W A I T 0 x 0 0 0 1 0 0 0 0

6-68 LIBRARIES

DRAFT COPY
March 19, 1997

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

Page: 159



Figure 6-80: < s i g n a l . h >, Part 3 of 3

# d e f i n e S S _ O N S T A C K 0 x 0 0 0 0 0 0 0 1
# d e f i n e S S _ D I S A B L E 0 x 0 0 0 0 0 0 0 2

s t r u c t s i g a l t s t a c k {
c h a r * s s _ s p ;
i n t s s _ s i z e ;
i n t s s _ f l a g s ;

} ;

t y p e d e f s t r u c t s i g a l t s t a c k s t a c k _ t ;

Figure 6-81: < s y s / s i g i n f o . h >, Part 1 of 5

# d e f i n e I L L _ I L L O P C 1
# d e f i n e I L L _ I L L O P N 2
# d e f i n e I L L _ I L L A D R 3
# d e f i n e I L L _ I L L T R P 4
# d e f i n e I L L _ P R V O P C 5
# d e f i n e I L L _ P R V R E G 6
# d e f i n e I L L _ C O P R O C 7
# d e f i n e I L L _ B A D S T K 8

# d e f i n e F P E _ I N T D I V 1
# d e f i n e F P E _ I N T O V F 2
# d e f i n e F P E _ F L T D I V 3
# d e f i n e F P E _ F L T O V F 4
# d e f i n e F P E _ F L T U N D 5
# d e f i n e F P E _ F L T R E S 6
# d e f i n e F P E _ F L T I N V 7
# d e f i n e F P E _ F L T S U B 8
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Figure 6-82: < s y s / s i g i n f o . h >, Part 2 of 5

# d e f i n e S E G V _ M A P E R R 1
# d e f i n e S E G V _ A C C E R R 2

# d e f i n e B U S _ A D R A L N 1
# d e f i n e B U S _ A D R E R R 2
# d e f i n e B U S _ O B J E R R 3

# d e f i n e T R A P _ B R K P T 1
# d e f i n e T R A P _ T R A C E 2

# d e f i n e C L D _ E X I T E D 1
# d e f i n e C L D _ K I L L E D 2
# d e f i n e C L D _ D U M P E D 3
# d e f i n e C L D _ T R A P P E D 4
# d e f i n e C L D _ S T O P P E D 5
# d e f i n e C L D _ C O N T I N U E D 6

# d e f i n e P O L L _ I N 1
# d e f i n e P O L L _ O U T 2
# d e f i n e P O L L _ M S G 3
# d e f i n e P O L L _ E R R 4
# d e f i n e P O L L _ P R I 5
# d e f i n e P O L L _ H U P 6

# d e f i n e S I _ M A X S Z 1 2 8
# d e f i n e S I _ P A D ( ( S I _ M A X S Z / s i z e o f ( i n t ) ) - 3 )
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Figure 6-83: < s y s / s i g i n f o . h >, Part 3 of 5

t y p e d e f s t r u c t s i g i n f o {
i n t s i _ s i g n o ;
i n t s i _ c o d e ;
i n t s i _ e r r n o ;
u n i o n {

i n t _ p a d [ S I _ P A D ] ;
s t r u c t {

p i d _ t _ p i d ;
u n i o n {

s t r u c t {
u i d _ t _ u i d ;

} _ k i l l ;
s t r u c t {

c l o c k _ t _ u t i m e ;
i n t _ s t a t u s ;
c l o c k _ t _ s t i m e ;

} _ c l d ;
} _ p d a t a ;

} _ p r o c ;
s t r u c t {

c a d d r _ t _ a d d r ;
} _ f a u l t ;
s t r u c t {

i n t _ f d ;
l o n g _ b a n d ;

} _ f i l e ;
} _ d a t a ;

} s i g i n f o _ t ;
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Figure 6-84: < s y s / s i g i n f o . h >, Part 4 of 5

# d e f i n e s i _ p i d _ d a t a . _ p r o c . _ p i d
# d e f i n e s i _ s t a t u s _ d a t a . _ p r o c . _ p d a t a . _ c l d . _ s t a t u s
# d e f i n e s i _ s t i m e _ d a t a . _ p r o c . _ p d a t a . _ c l d . _ s t i m e
# d e f i n e s i _ u t i m e _ d a t a . _ p r o c . _ p d a t a . _ c l d . _ u t i m e
# d e f i n e s i _ u i d _ d a t a . _ p r o c . _ p d a t a . _ k i l l . _ u i d
# d e f i n e s i _ a d d r _ d a t a . _ f a u l t . _ a d d r
# d e f i n e s i _ f d _ d a t a . _ f i l e . _ f d
# d e f i n e s i _ b a n d _ d a t a . _ f i l e . _ b a n d

Figure 6-85: < s y s / s i g i n f o . h > *, P a r t 5 o f 5

u n i o n s i g v a l {
i n t s i v a l _ i n t ;
v o i d * s i v a l _ p t r ;

} ;

u n i o n n o t i f y i n f o {
i n t n i s i g n o ;
v o i d ( * n i f u n c ) ( u n i o n s i g v a l ) ;

} ;

s t r u c t s i g e v e n t {
i n t s i g e v _ n o t i f y ;
u n i o n n o t i f y i n f o s i g e v _ n o t i f y i n f o ;
u n i o n s i g v a l s i g e v _ v a l u e ;

} ;

# d e f i n e S I G E V _ N O N E 1
# d e f i n e S I G E V _ S I G N A L 2
# d e f i n e S I G E V _ C A L L B A C K 3
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Figure 6-86: < s y s / s t a t . h >, Part 1 of 2

# d e f i n e _ S T _ F S T Y P S Z 1 6

s t r u c t s t a t {
d e v _ t s t _ d e v ;
l o n g s t _ p a d 1 [ 3 ] ;
i n o _ t s t _ i n o ;
m o d e _ t s t _ m o d e ;
n l i n k _ t s t _ n l i n k ;
u i d _ t s t _ u i d ;
g i d _ t s t _ g i d ;
d e v _ t s t _ r d e v ;
l o n g s t _ p a d 2 [ 2 ] ;
o f f _ t s t _ s i z e ;
l o n g s t _ p a d 3 ;
t i m e s t r u c _ t s t _ a t i m ;
t i m e s t r u c _ t s t _ m t i m ;
t i m e s t r u c _ t s t _ c t i m ;
l o n g s t _ b l k s i z e ;
l o n g s t _ b l o c k s ;
c h a r s t _ f s t y p e [ _ S T _ F S T Y P S Z ] ;
l o n g s t _ p a d 4 [ 8 ] ;

} ;
# d e f i n e s t _ a t i m e s t _ a t i m . t v _ s e c
# d e f i n e s t _ m t i m e s t _ m t i m . t v _ s e c
# d e f i n e s t _ c t i m e s t _ c t i m . t v _ s e c
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Figure 6-87: < s y s / s t a t . h >, Part 2 of 2

# d e f i n e S _ I F M T 0 x F 0 0 0
# d e f i n e S _ I F I F O 0 x 1 0 0 0
# d e f i n e S _ I F C H R 0 x 2 0 0 0
# d e f i n e S _ I F D I R 0 x 4 0 0 0
# d e f i n e S _ I F B L K 0 x 6 0 0 0
# d e f i n e S _ I F R E G 0 x 8 0 0 0
# d e f i n e S _ I F L N K 0 x A 0 0 0

# d e f i n e S _ I S U I D 0 x 8 0 0
# d e f i n e S _ I S G I D 0 x 4 0 0
# d e f i n e S _ I S V T X 0 x 2 0 0

# d e f i n e S _ I R W X U 0 0 7 0 0
# d e f i n e S _ I R U S R 0 0 4 0 0
# d e f i n e S _ I W U S R 0 0 2 0 0
# d e f i n e S _ I X U S R 0 0 1 0 0
# d e f i n e S _ I R W X G 0 0 0 7 0
# d e f i n e S _ I R G R P 0 0 0 4 0
# d e f i n e S _ I W G R P 0 0 0 2 0
# d e f i n e S _ I X G R P 0 0 0 1 0
# d e f i n e S _ I R W X O 0 0 0 0 7
# d e f i n e S _ I R O T H 0 0 0 0 4
# d e f i n e S _ I W O T H 0 0 0 0 2
# d e f i n e S _ I X O T H 0 0 0 0 1

# d e f i n e S _ I S F I F O ( m o d e ) ( ( m o d e & 0 x F 0 0 0 ) = = 0 x 1 0 0 0 )
# d e f i n e S _ I S C H R ( m o d e ) ( ( m o d e & 0 x F 0 0 0 ) = = 0 x 2 0 0 0 )
# d e f i n e S _ I S D I R ( m o d e ) ( ( m o d e & 0 x F 0 0 0 ) = = 0 x 4 0 0 0 )
# d e f i n e S _ I S B L K ( m o d e ) ( ( m o d e & 0 x F 0 0 0 ) = = 0 x 6 0 0 0 )
# d e f i n e S _ I S R E G ( m o d e ) ( ( m o d e & 0 x F 0 0 0 ) = = 0 x 8 0 0 0 )
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Figure 6-88: < s y s / s t a t v f s . h >

# d e f i n e F S T Y P S Z 1 6

t y p e d e f s t r u c t s t a t v f s {
u _ l o n g f _ b s i z e ;
u _ l o n g f _ f r s i z e ;
u _ l o n g f _ b l o c k s ;
u _ l o n g f _ b f r e e ;
u _ l o n g f _ b a v a i l ;
u _ l o n g f _ f i l e s ;
u _ l o n g f _ f f r e e ;
u _ l o n g f _ f a v a i l ;
u _ l o n g f _ f s i d ;
c h a r f _ b a s e t y p e [ F S T Y P S Z ] ;
u _ l o n g f _ f l a g ;
u _ l o n g f _ n a m e m a x ;
c h a r f _ f s t r [ 3 2 ] ;
u _ l o n g f _ f i l l e r [ 1 6 ] ;

} s t a t v f s _ t ;

# d e f i n e S T _ R D O N L Y 0 x 0 1
# d e f i n e S T _ N O S U I D 0 x 0 2
# d e f i n e S T _ N O T R U N C 0 x 0 4
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Figure 6-89: < s t d a r g . h >

t y p e d e f v o i d * v a _ l i s t ; G
e x t e r n v o i d v a _ e n d ( v a _ l i s t ) ; G
# d e f i n e v a _ s t a r t ( l i s t , n a m e ) ( v o i d ) ( l i s t = ( v o i d * ) ( ( c h a r * ) & . . . ) ) G
# d e f i n e v a _ a r g ( l i s t , m o d e ) ( ( m o d e * ) ( l i s t = ( c h a r * ) l i s t + \ G

s i z e o f ( m o d e ) ) ) [ - 1 ] G
# d e f i n e v a _ e n d ( l i s t ) ( v o i d ) 0 G

NOTE

The construction &... is a syntactic extension to ANSI C and may not be sup- G
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: < s t d d e f . h >

t y p e d e f i n t p t r d i f f _ t ;
t y p e d e f u n s i g n e d i n t s i z e _ t ;
# d e f i n e N U L L 0
t y p e d e f l o n g w c h a r _ t ;

# d e f i n e o f f s e t o f ( s , m ) ( s i z e _ t ) ( & ( ( ( s * ) 0 ) - > m ) )
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Figure 6-91: < s t d i o . h >, Part 1 of 2

t y p e d e f u n s i g n e d i n t s i z e _ t ;
t y p e d e f l o n g f p o s _ t ;

# d e f i n e N U L L 0

# d e f i n e B U F S I Z 1 0 2 4

# d e f i n e _ I O F B F 0 0 0 0
# d e f i n e _ I O L B F 0 1 0 0
# d e f i n e _ I O N B F 0 0 0 4
# d e f i n e _ I O E O F 0 0 2 0
# d e f i n e _ I O E R R 0 0 4 0

# d e f i n e E O F ( - 1 )

# d e f i n e F O P E N _ M A X 6 0
# d e f i n e F I L E N A M E _ M A X 1 0 2 4

# d e f i n e L _ c t e r m i d 9
# d e f i n e L _ c u s e r i d 9
# d e f i n e P _ t m p d i r " / v a r / t m p / "
# d e f i n e L _ t m p n a m 2 5

# d e f i n e s t d i n ( & _ _ i o b [ 0 ] )
# d e f i n e s t d o u t ( & _ _ i o b [ 1 ] )
# d e f i n e s t d e r r ( & _ _ i o b [ 2 ] )
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Figure 6-92: < s t d i o . h >, Part 2 of 2

t y p e d e f s t r u c t {
i n t _ c n t ;
u n s i g n e d c h a r * _ p t r ;
u n s i g n e d c h a r * _ b a s e ;
u n s i g n e d c h a r _ f l a g ;
u n s i g n e d c h a r _ f i l e ; † †

} F I L E ;

e x t e r n F I L E _ _ i o b [ ] ; G

# d e f i n e c l e a r e r r ( p ) ( ( v o i d ) ( ( p ) - > _ f l a g & = ̃  ( _ I O E R R | _ I O E O F ) ) ) †
# d e f i n e f e o f ( p ) ( ( p ) - > _ f l a g & _ I O E O F )
# d e f i n e f e r r o r ( p ) ( ( p ) - > _ f l a g & _ I O E R R )
# d e f i n e f i l e n o ( p ) ( p ) - > _ f i l e †

/ * N o n r e e n t r a n t * / M
# d e f i n e g e t c _ u n l o c k e d ( p ) ( - - ( p ) - > _ c n t < 0 ? _ _ f i l b u f ( p ) M

: ( i n t ) * ( p ) - > _ p t r + + ) M
# d e f i n e p u t c _ u n l o c k e d ( x , p ) ( - - ( p ) - > _ c n t < 0 ? _ _ f l s b u f ( x , p ) M

: ( i n t ) ( * ( p ) - > _ p t r + + = ( x ) ) ) M
# d e f i n e g e t c h a r _ u n l o c k e d ( ) g e t c _ u n l o c k e d ( s t d i n ) M
# d e f i n e p u t c h a r _ u n l o c k e d ( x ) p u t c _ u n l o c k e d ( ( x ) , s t d o u t ) M

# d e f i n e g e t c ( p ) ( - - ( p ) - > _ c n t < 0 ? _ _ f i l b u f ( p ) M
: ( i n t ) * ( p ) - > _ p t r + + ) M

# d e f i n e p u t c ( x , p ) ( - - ( p ) - > _ c n t < 0 ? _ _ f l s b u f ( x , p ) M
: ( i n t ) ( * ( p ) - > _ p t r + + = ( x ) ) ) M

# d e f i n e g e t c h a r ( ) g e t c ( s t d i n ) M
# d e f i n e p u t c h a r ( x ) p u t c ( ( x ) , s t d o u t ) M

/ * R e e n t r a n t v e r s i o n s a v a i l a b l e a s f u n c t i o n s o n l y * / M

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

†† The _ f i l e member of the F I L E struct is moved to Level 2 as of January 1, 1993.
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NOTE

The macros c l e a r e r r, and f i l e n o will be removed as a source interface in a
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.

CAUTION The constant _ N F I L E 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 o p e n ( ) failing on an attempt to open more
than _ N F I L E files.

Figure 6-93: < s t d l i b . h >

t y p e d e f s t r u c t {
i n t q u o t ;
i n t r e m ;

} d i v _ t ;

t y p e d e f s t r u c t {
l o n g q u o t ;
l o n g r e m ;

} l d i v _ t ;

t y p e d e f u n s i g n e d i n t s i z e _ t ;

# d e f i n e N U L L 0

# d e f i n e E X I T _ F A I L U R E 1
# d e f i n e E X I T _ S U C C E S S 0
# d e f i n e R A N D _ M A X 3 2 7 6 7

e x t e r n u n s i g n e d c h a r _ _ c t y p e [ ] ;
# d e f i n e M B _ C U R _ M A X ( i n t ) _ _ c t y p e [ 5 2 0 ]
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Figure 6-94: < s t r o p t s . h >, Part 1 of 6

# d e f i n e S N D Z E R O 0 x 0 0 1
# d e f i n e S N D P I P E 0 x 0 0 2

# d e f i n e R N O R M 0 x 0 0 0
# d e f i n e R M S G D 0 x 0 0 1
# d e f i n e R M S G N 0 x 0 0 2
# d e f i n e R M O D E M A S K 0 x 0 0 3
# d e f i n e R P R O T D A T 0 x 0 0 4
# d e f i n e R P R O T D I S 0 x 0 0 8
# d e f i n e R P R O T N O R M 0 x 0 1 0

# d e f i n e F L U S H R 0 x 0 1
# d e f i n e F L U S H W 0 x 0 2
# d e f i n e F L U S H R W 0 x 0 3
# d e f i n e F L U S H B A N D 0 x 0 4
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Figure 6-95: < s t r o p t s . h >, Part 2 of 6

# d e f i n e S _ I N P U T 0 x 0 0 0 1
# d e f i n e S _ H I P R I 0 x 0 0 0 2
# d e f i n e S _ O U T P U T 0 x 0 0 0 4
# d e f i n e S _ M S G 0 x 0 0 0 8
# d e f i n e S _ E R R O R 0 x 0 0 1 0
# d e f i n e S _ H A N G U P 0 x 0 0 2 0
# d e f i n e S _ R D N O R M 0 x 0 0 4 0
# d e f i n e S _ W R N O R M S _ O U T P U T
# d e f i n e S _ R D B A N D 0 x 0 0 8 0
# d e f i n e S _ W R B A N D 0 x 0 1 0 0
# d e f i n e S _ B A N D U R G 0 x 0 2 0 0

# d e f i n e R S _ H I P R I 0 x 0 1

# d e f i n e M S G _ H I P R I 0 x 0 1
# d e f i n e M S G _ A N Y 0 x 0 2
# d e f i n e M S G _ B A N D 0 x 0 4

# d e f i n e M O R E C T L 1
# d e f i n e M O R E D A T A 2

# d e f i n e M U X I D _ A L L ( - 1 )

# d e f i n e A N Y M A R K 0 x 0 1
# d e f i n e L A S T M A R K 0 x 0 2
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Figure 6-96: < s t r o p t s . h >, Part 3 of 6

# d e f i n e S T R ( ’ S ’ < < 8 )
# d e f i n e I _ N R E A D ( S T R | 0 1 )
# d e f i n e I _ P U S H ( S T R | 0 2 )
# d e f i n e I _ P O P ( S T R | 0 3 )
# d e f i n e I _ L O O K ( S T R | 0 4 )
# d e f i n e I _ F L U S H ( S T R | 0 5 )
# d e f i n e I _ S R D O P T ( S T R | 0 6 )
# d e f i n e I _ G R D O P T ( S T R | 0 7 )
# d e f i n e I _ S T R ( S T R | 0 1 0 )
# d e f i n e I _ S E T S I G ( S T R | 0 1 1 )
# d e f i n e I _ G E T S I G ( S T R | 0 1 2 )
# d e f i n e I _ F I N D ( S T R | 0 1 3 )
# d e f i n e I _ L I N K ( S T R | 0 1 4 )
# d e f i n e I _ U N L I N K ( S T R | 0 1 5 )
# d e f i n e I _ P E E K ( S T R | 0 1 7 )
# d e f i n e I _ F D I N S E R T ( S T R | 0 2 0 )
# d e f i n e I _ S E N D F D ( S T R | 0 2 1 )
# d e f i n e I _ R E C V F D ( S T R | 0 1 6 )
# d e f i n e I _ S W R O P T ( S T R | 0 2 3 )
# d e f i n e I _ G W R O P T ( S T R | 0 2 4 )
# d e f i n e I _ L I S T ( S T R | 0 2 5 )
# d e f i n e I _ P L I N K ( S T R | 0 2 6 )
# d e f i n e I _ P U N L I N K ( S T R | 0 2 7 )
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Figure 6-97: < s t r o p t s . h >, Part 4 of 6

# d e f i n e I _ F L U S H B A N D ( S T R | 0 3 4 )
# d e f i n e I _ C K B A N D ( S T R | 0 3 5 )
# d e f i n e I _ G E T B A N D ( S T R | 0 3 6 )
# d e f i n e I _ A T M A R K ( S T R | 0 3 7 )
# d e f i n e I _ S E T C L T I M E ( S T R | 0 4 0 )
# d e f i n e I _ G E T C L T I M E ( S T R | 0 4 1 )
# d e f i n e I _ C A N P U T ( S T R | 0 4 2 )
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Figure 6-98: < s t r o p t s . h >, Part 5 of 6

s t r u c t s t r i o c t l {
i n t i c _ c m d ;
i n t i c _ t i m o u t ;
i n t i c _ l e n ;
c h a r * i c _ d p ;

} ;

s t r u c t s t r b u f {
i n t m a x l e n ;
i n t l e n ;
c h a r * b u f ;

} ;

s t r u c t s t r p e e k {
s t r u c t s t r b u f c t l b u f ;
s t r u c t s t r b u f d a t a b u f ;
l o n g f l a g s ;

} ;

s t r u c t s t r f d i n s e r t {
s t r u c t s t r b u f c t l b u f ;
s t r u c t s t r b u f d a t a b u f ;
l o n g f l a g s ;
i n t f i l d e s ;
i n t o f f s e t ;

} ;
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Figure 6-99: < s t r o p t s . h >, Part 6 of 6

s t r u c t s t r r e c v f d {
i n t f d ;
u i d _ t u i d ;
g i d _ t g i d ;
c h a r f i l l [ 8 ] ;

} ;

# d e f i n e F M N A M E S Z 8

s t r u c t s t r _ m l i s t {
c h a r l _ n a m e [ F M N A M E S Z + 1 ] ;

} ;

s t r u c t s t r _ l i s t {
i n t s l _ n m o d s ;
s t r u c t s t r _ m l i s t * s l _ m o d l i s t ;

} ;

s t r u c t b a n d i n f o {
u n s i g n e d c h a r b i _ p r i ;
i n t b i _ f l a g ;

} ;
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Figure 6-100: < s y n c h . h > *, P a r t 1 o f 3

# d e f i n e U S Y N C _ T H R E A D 0
# d e f i n e U S Y N C _ P R O C E S S 1

t y p e d e f s t r u c t t h r q _ e l t t h r q _ e l t _ t ;

s t r u c t t h r q _ e l t {
t h r q _ e l t _ t * t h r q _ n e x t ;
t h r q _ e l t _ t * t h r q _ p r e v ;

} ;

t y p e d e f v o l a t i l e s t r u c t {
l w p _ m u t e x _ t m _ l m u t e x ;
l o n g m _ t y p e ;
l w p _ m u t e x _ t m _ s y n c _ l o c k ;
t h r q _ e l t _ t m _ s l e e p q ;
l o n g f i l l e r ;

} m u t e x _ t ;

t y p e d e f v o l a t i l e s t r u c t {
l w p _ c o n d _ t c _ l c o n d ;
l o n g c _ t y p e ;
t h r q _ e l t _ t * c _ s y n c q ;
l w p _ m u t e x _ t c _ s y n c _ l o c k ;

} c o n d _ t ;
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Figure 6-101: < s y n c h . h > *, P a r t 2 o f 3

t y p e d e f v o l a t i l e s t r u c t {
m u t e x _ t s _ m u t e x ;
c o n d _ t s _ c o n d ;
s h o r t s _ c o u n t ;
s h o r t s _ w a k e c n t ;
i n t s _ t y p e ;

} s e m a _ t ;

t y p e d e f v o l a t i l e s t r u c t r w c v r w c v _ t ;

s t r u c t r w c v {
c o n d _ t r w c v _ c o n d ;
r w c v _ t * r w c v _ n e x t ;
c h a r r w c v _ r w ;
c h a r r w c v _ w a k e u p ;
s h o r t r w c v _ r e a d e r w a n t e d ;

} ;

t y p e d e f v o l a t i l e s t r u c t r w l o c k r w l o c k _ t ;

s t r u c t r w l o c k {
m u t e x _ t r w _ m u t e x ;
l w p _ c o n d _ t r w _ l w p c o n d ;
i n t r w _ t y p e ;
s h o r t r w _ r e a d e r s ;
c h a r r w _ w r i t e r ;
c h a r r w _ w r w a k e u p ;
s h o r t r w _ w r i t e r w a n t e d ;
s h o r t r w _ r d w a k e c n t ;
r w c v _ t * r w _ c v q h e a d ;
r w c v _ t * r w _ c v q t a i l ;
l o n g p a d [ 4 ] ;

} ;
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Figure 6-102: < s y n c h . h > *, P a r t 3 o f 3

t y p e d e f v o l a t i l e s t r u c t {
m u t e x _ t r m _ m u t e x ;
p i d _ t r m _ p i d ;
t h r e a d _ t r m _ o w n e r ;
i n t r m _ d e p t h ;
l o n g f i l l e r ;

} r m u t e x _ t ;

t y p e d e f v o l a t i l e s t r u c t b a r r i e r b a r r i e r _ t ;

s t r u c t b a r r i e r {
m u t e x _ t b _ l o c k ;
i n t b _ t y p e ;
u n s i g n e d i n t b _ c o u n t ;
u n s i g n e d i n t b _ w a i t i n g ;
u n s i g n e d i n t b _ g e n e r a t i o n ;
c o n d _ t b _ c o n d ;

} ;

Figure 6-103: < s y s / s y s i 8 6 . h >

# d e f i n e S I 8 6 F P H W 4 0

# d e f i n e F P _ N O 0
# d e f i n e F P _ S W 1
# d e f i n e F P _ H W 2
# d e f i n e F P _ 2 8 7 2
# d e f i n e F P _ 3 8 7 3
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Figure 6-104: < t e r m i o s . h >, Part 1 of 10

# d e f i n e _ P O S I X _ V D I S A B L E 0

# d e f i n e C T R L ( c ) ( ( c ) & 0 3 7 )
# d e f i n e I B S H I F T 1 6
# d e f i n e N C C 8
# d e f i n e N C C S 1 9

t y p e d e f u n s i g n e d l o n g t c f l a g _ t ;
t y p e d e f u n s i g n e d c h a r c c _ t ;
t y p e d e f u n s i g n e d l o n g s p e e d _ t ;

s t r u c t t e r m i o s {
t c f l a g _ t c _ i f l a g ;
t c f l a g _ t c _ o f l a g ;
t c f l a g _ t c _ c f l a g ;
t c f l a g _ t c _ l f l a g ;
c c _ t c _ c c [ N C C S ] ;

} ;
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Figure 6-105: < t e r m i o s . h >, Part 2 of 10

# d e f i n e V I N T R 0
# d e f i n e V Q U I T 1
# d e f i n e V E R A S E 2
# d e f i n e V K I L L 3
# d e f i n e V E O F 4
# d e f i n e V E O L 5
# d e f i n e V E O L 2 6
# d e f i n e V M I N 4
# d e f i n e V T I M E 5
# d e f i n e V S W T C H 7
# d e f i n e V S T A R T 8
# d e f i n e V S T O P 9
# d e f i n e V S U S P 1 0
# d e f i n e V D S U S P 1 1
# d e f i n e V R E P R I N T 1 2
# d e f i n e V D I S C A R D 1 3
# d e f i n e V W E R A S E 1 4
# d e f i n e V L N E X T 1 5
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Figure 6-106: < t e r m i o s . h >, Part 3 of 10

# d e f i n e C N U L 0
# d e f i n e C D E L 0 1 7 7
# d e f i n e C E S C ’ \ \ ’
# d e f i n e C I N T R 0 1 7 7
# d e f i n e C Q U I T 0 3 4
# d e f i n e C E R A S E ’ # ’
# d e f i n e C K I L L ’ @ ’
# d e f i n e C E O T 0 4
# d e f i n e C E O L 0
# d e f i n e C E O L 2 0
# d e f i n e C E O F 0 4
# d e f i n e C S T A R T 0 2 1
# d e f i n e C S T O P 0 2 3
# d e f i n e C S W T C H 0 3 2
# d e f i n e C N S W T C H 0
# d e f i n e C S U S P C T R L ( ’ z ’ )
# d e f i n e C D S U S P C T R L ( ’ y ’ )
# d e f i n e C R P R N T C T R L ( ’ r ’ )
# d e f i n e C F L U S H C T R L ( ’ o ’ )
# d e f i n e C W E R A S E C T R L ( ’ w ’ )
# d e f i n e C L N E X T C T R L ( ’ v ’ )
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Figure 6-107: < t e r m i o s . h >, Part 4 of 10

# d e f i n e I G N B R K 0 0 0 0 0 0 1
# d e f i n e B R K I N T 0 0 0 0 0 0 2
# d e f i n e I G N P A R 0 0 0 0 0 0 4
# d e f i n e P A R M R K 0 0 0 0 0 1 0
# d e f i n e I N P C K 0 0 0 0 0 2 0
# d e f i n e I S T R I P 0 0 0 0 0 4 0
# d e f i n e I N L C R 0 0 0 0 1 0 0
# d e f i n e I G N C R 0 0 0 0 2 0 0
# d e f i n e I C R N L 0 0 0 0 4 0 0
# d e f i n e I U C L C 0 0 0 1 0 0 0
# d e f i n e I X O N 0 0 0 2 0 0 0
# d e f i n e I X A N Y 0 0 0 4 0 0 0
# d e f i n e I X O F F 0 0 1 0 0 0 0
# d e f i n e I M A X B E L 0 0 2 0 0 0 0
# d e f i n e D O S M O D E 0 1 0 0 0 0 0
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Figure 6-108: < t e r m i o s . h >, Part 5 of 10

# d e f i n e O P O S T 0 0 0 0 0 0 1
# d e f i n e O L C U C 0 0 0 0 0 0 2
# d e f i n e O N L C R 0 0 0 0 0 0 4
# d e f i n e O C R N L 0 0 0 0 0 1 0
# d e f i n e O N O C R 0 0 0 0 0 2 0
# d e f i n e O N L R E T 0 0 0 0 0 4 0
# d e f i n e O F I L L 0 0 0 0 1 0 0
# d e f i n e O F D E L 0 0 0 0 2 0 0
# d e f i n e N L D L Y 0 0 0 0 4 0 0
# d e f i n e N L 0 0
# d e f i n e N L 1 0 0 0 0 4 0 0
# d e f i n e C R D L Y 0 0 0 3 0 0 0
# d e f i n e C R 0 0
# d e f i n e C R 1 0 0 0 1 0 0 0
# d e f i n e C R 2 0 0 0 2 0 0 0
# d e f i n e C R 3 0 0 0 3 0 0 0
# d e f i n e T A B D L Y 0 0 1 4 0 0 0
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Figure 6-109: < t e r m i o s . h >, Part 6 of 10

# d e f i n e T A B 0 0
# d e f i n e T A B 1 0 0 0 4 0 0 0
# d e f i n e T A B 2 0 0 1 0 0 0 0
# d e f i n e T A B 3 0 0 1 4 0 0 0
# d e f i n e X T A B S 0 0 1 4 0 0 0
# d e f i n e B S D L Y 0 0 2 0 0 0 0
# d e f i n e B S 0 0
# d e f i n e B S 1 0 0 2 0 0 0 0
# d e f i n e V T D L Y 0 0 4 0 0 0 0
# d e f i n e V T 0 0
# d e f i n e V T 1 0 0 4 0 0 0 0
# d e f i n e F F D L Y 0 1 0 0 0 0 0
# d e f i n e F F 0 0
# d e f i n e F F 1 0 1 0 0 0 0 0
# d e f i n e P A G E O U T 0 2 0 0 0 0 0
# d e f i n e W R A P 0 4 0 0 0 0 0
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Figure 6-110: < t e r m i o s . h >, Part 7 of 10

# d e f i n e C B A U D 0 0 0 0 0 1 7
# d e f i n e C S I Z E 0 0 0 0 0 6 0
# d e f i n e C S 5 0
# d e f i n e C S 6 0 0 0 0 0 2 0
# d e f i n e C S 7 0 0 0 0 0 4 0
# d e f i n e C S 8 0 0 0 0 0 6 0
# d e f i n e C S T O P B 0 0 0 0 1 0 0
# d e f i n e C R E A D 0 0 0 0 2 0 0
# d e f i n e P A R E N B 0 0 0 0 4 0 0
# d e f i n e P A R O D D 0 0 0 1 0 0 0
# d e f i n e H U P C L 0 0 0 2 0 0 0
# d e f i n e C L O C A L 0 0 0 4 0 0 0
# d e f i n e R C V 1 E N 0 0 1 0 0 0 0
# d e f i n e X M T 1 E N 0 0 2 0 0 0 0
# d e f i n e L O B L K 0 0 4 0 0 0 0
# d e f i n e X C L U D E 0 1 0 0 0 0 0
# d e f i n e C I B A U D 0 3 6 0 0 0 0 0
# d e f i n e P A R E X T 0 4 0 0 0 0 0 0
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Figure 6-111: < t e r m i o s . h >, Part 8 of 10

# d e f i n e I S I G 0 0 0 0 0 0 1
# d e f i n e I C A N O N 0 0 0 0 0 0 2
# d e f i n e X C A S E 0 0 0 0 0 0 4
# d e f i n e E C H O 0 0 0 0 0 1 0
# d e f i n e E C H O E 0 0 0 0 0 2 0
# d e f i n e E C H O K 0 0 0 0 0 4 0
# d e f i n e E C H O N L 0 0 0 0 1 0 0
# d e f i n e N O F L S H 0 0 0 0 2 0 0
# d e f i n e T O S T O P 0 0 0 0 4 0 0
# d e f i n e E C H O C T L 0 0 0 1 0 0 0
# d e f i n e E C H O P R T 0 0 0 2 0 0 0
# d e f i n e E C H O K E 0 0 0 4 0 0 0
# d e f i n e D E F E C H O 0 0 1 0 0 0 0
# d e f i n e F L U S H O 0 0 2 0 0 0 0
# d e f i n e P E N D I N 0 0 4 0 0 0 0
# d e f i n e I E X T E N 0 1 0 0 0 0 0
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Figure 6-112: < t e r m i o s . h >, Part 9 of 10

# d e f i n e T I O C ( ’ T ’ < < 8 )

# d e f i n e T C G E T A ( T I O C | 1 )
# d e f i n e T C S E T A ( T I O C | 2 )
# d e f i n e T C S E T A W ( T I O C | 3 )
# d e f i n e T C S E T A F ( T I O C | 4 )
# d e f i n e T C S B R K ( T I O C | 5 )
# d e f i n e T C X O N C ( T I O C | 6 )
# d e f i n e T C F L S H ( T I O C | 7 )

# d e f i n e T I O C G W I N S Z ( T I O C | 1 0 4 )
# d e f i n e T I O C S W I N S Z ( T I O C | 1 0 3 )

# d e f i n e T C G E T S ( T I O C | 1 3 )
# d e f i n e T C S E T S ( T I O C | 1 4 )
# d e f i n e T C S A N O W ( ( ’ T ’ < < 8 ) | 1 4 )
# d e f i n e T C S E T S W ( T I O C | 1 5 )
# d e f i n e T C S A D R A I N ( ( ’ T ’ < < 8 ) | 1 5 )
# d e f i n e T C S E T S F ( T I O C | 1 6 )
# d e f i n e T C S A F L U S H ( ( ’ T ’ < < 8 ) | 1 6 )
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Figure 6-113: < t e r m i o s . h >, Part 10 of 10

# d e f i n e T C I F L U S H 0
# d e f i n e T C O F L U S H 1
# d e f i n e T C I O F L U S H 2

# d e f i n e T C O O F F 0
# d e f i n e T C O O N 1
# d e f i n e T C I O F F 2
# d e f i n e T C I O N 3

# d e f i n e B 0 0
# d e f i n e B 5 0 1
# d e f i n e B 7 5 2
# d e f i n e B 1 1 0 3
# d e f i n e B 1 3 4 4
# d e f i n e B 1 5 0 5
# d e f i n e B 2 0 0 6
# d e f i n e B 3 0 0 7
# d e f i n e B 6 0 0 8
# d e f i n e B 1 2 0 0 9
# d e f i n e B 1 8 0 0 1 0
# d e f i n e B 2 4 0 0 1 1
# d e f i n e B 4 8 0 0 1 2
# d e f i n e B 9 6 0 0 1 3
# d e f i n e B 1 9 2 0 0 1 4
# d e f i n e B 3 8 4 0 0 1 5

s t r u c t w i n s i z e {
u n s i g n e d s h o r t w s _ r o w ;
u n s i g n e d s h o r t w s _ c o l ;
u n s i g n e d s h o r t w s _ x p i x e l ;
u n s i g n e d s h o r t w s _ y p i x e l ;

} ;
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Figure 6-114: < t h r e a d . h > *, P a r t 1 o f 2

# d e f i n e T H R _ S U S P E N D E D 0 x 1
# d e f i n e T H R _ B O U N D 0 x 2
# d e f i n e T H R _ I N C R _ C O N C 0 x 4
# d e f i n e T H R _ D E T A C H E D 0 x 8
# d e f i n e T H R _ D A E M O N 0 x 1 0
# d e f i n e S C H E D _ T S 1
# d e f i n e S C H E D _ O T H E R 1
# d e f i n e S C H E D _ F I F O 2
# d e f i n e S C H E D _ R R 3

t y p e d e f i d _ t t h r e a d _ t ;

# d e f i n e P O L I C Y _ P A R A M _ S Z P C _ C L P A R M S Z
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Figure 6-115: < t h r e a d . h > *, P a r t 2 o f 2

t y p e d e f s t r u c t {
i d _ t p o l i c y ;
l o n g p o l i c y _ p a r a m s [ P O L I C Y _ P A R A M _ S Z ] ;

} s c h e d _ p a r a m _ t ;

s t r u c t t s _ p a r a m {
i n t p r i o ;

} ;

s t r u c t f i f o _ p a r a m {
i n t p r i o ;

} ;

s t r u c t r r _ p a r a m {
i n t p r i o ;

} ;

t y p e d e f u n s i g n e d i n t t h r e a d _ k e y _ t ;

Figure 6-116: < s y s / t i c l t s . h >

# d e f i n e T C L _ B A D A D D R 1
# d e f i n e T C L _ B A D O P T 2
# d e f i n e T C L _ N O P E E R 3
# d e f i n e T C L _ P E E R B A D S T A T E 4
# d e f i n e T C L _ D E F A U L T A D D R S Z 4
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Figure 6-117: < s y s / t i c o t s . h >

# d e f i n e T C O _ N O P E E R E C O N N R E F U S E D
# d e f i n e T C O _ P E E R N O R O O M O N Q E C O N N R E F U S E D
# d e f i n e T C O _ P E E R B A D S T A T E E C O N N R E F U S E D
# d e f i n e T C O _ P E E R I N I T I A T E D E C O N N R E S E T
# d e f i n e T C O _ P R O V I D E R I N I T I A T E D E C O N N A B O R T E D
# d e f i n e T C O _ D E F A U L T A D D R S Z 4

Figure 6-118: < s y s / t i c o t s o r d . h >

# d e f i n e T C O O _ N O P E E R 1
# d e f i n e T C O O _ P E E R N O R O O M O N Q 2
# d e f i n e T C O O _ P E E R B A D S T A T E 3
# d e f i n e T C O O _ P E E R I N I T I A T E D 4
# d e f i n e T C O O _ P R O V I D E R I N I T I A T E D 5
# d e f i n e T C O O _ D E F A U L T A D D R S Z 4

NOTE

The sys/tihdr.h and sys/timod.h headers previously included in this document M
were unneccessary as they did not contain user level information and have
therefore been removed from this document.
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Figure 6-119: < t i m e . h > *

s t r u c t t i m e s p e c {
t i m e _ t t v _ s e c ;
l o n g t v _ n s e c ;

} ;
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Figure 6-120: < s y s / t i m e . h >

t y p e d e f l o n g c l o c k _ t ;
t y p e d e f l o n g t i m e _ t ;
t y p e d e f u n s i g n e d i n t s i z e _ t ; M

t y p e d e f s t r u c t t i m e s p e c { M
t i m e _ t t v _ s e c ; M
l o n g t v _ n s e c ; M

} t i m e s t r u c _ t ; M

# d e f i n e C L O C K S _ P E R _ S E C 1 0 0 0 0 0 0

s t r u c t t m {
i n t t m _ s e c ;
i n t t m _ m i n ;
i n t t m _ h o u r ;
i n t t m _ m d a y ;
i n t t m _ m o n ;
i n t t m _ y e a r ;
i n t t m _ w d a y ;
i n t t m _ y d a y ;
i n t t m _ i s d s t ;

} ;

e x t e r n c h a r * t z n a m e [ 2 ] ;

# d e f i n e C L K _ T C K _ s y s c o n f ( 3 )

e x t e r n l o n g t i m e z o n e ;
e x t e r n i n t d a y l i g h t ;
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Figure 6-121: < s y s / t i m e s . h >

s t r u c t t m s {
c l o c k _ t t m s _ u t i m e ;
c l o c k _ t t m s _ s t i m e ;
c l o c k _ t t m s _ c u t i m e ;
c l o c k _ t t m s _ c s t i m e ;

} ;

NOTE

This edition introduces the xti.h header which contains the same information M
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: < t i u s e r . h >, Error Return Values

# d e f i n e T B A D A D D R 1
# d e f i n e T B A D O P T 2
# d e f i n e T A C C E S 3
# d e f i n e T B A D F 4
# d e f i n e T N O A D D R 5
# d e f i n e T O U T S T A T E 6
# d e f i n e T B A D S E Q 7
# d e f i n e T S Y S E R R 8
# d e f i n e T L O O K 9
# d e f i n e T B A D D A T A 1 0
# d e f i n e T B U F O V F L W 1 1
# d e f i n e T F L O W 1 2
# d e f i n e T N O D A T A 1 3
# d e f i n e T N O D I S 1 4
# d e f i n e T N O U D E R R 1 5
# d e f i n e T B A D F L A G 1 6
# d e f i n e T N O R E L 1 7
# d e f i n e T N O T S U P P O R T 1 8
# d e f i n e T S T A T E C H N G 1 9
# d e f i n e T N O S T R U C T Y P E 2 0 M
# d e f i n e T B A D N A M E 2 1 M
# d e f i n e T B A D Q L E N 2 2 M
# d e f i n e T A D D R B U S Y 2 3 M
# d e f i n e T I N D O U T 2 4 M
# d e f i n e T P R O V M I S M A T C H 2 5 M
# d e f i n e T R E S Q L E N 2 6 M
# d e f i n e T R E S A D D R 2 7 M
# d e f i n e T Q F U L L 2 8 M
# d e f i n e T P R O T O 2 9 M
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Figure 6-123: < t i u s e r . h >, Event Bitmasks

# d e f i n e T _ L I S T E N 0 x 0 0 0 1
# d e f i n e T _ C O N N E C T 0 x 0 0 0 2
# d e f i n e T _ D A T A 0 x 0 0 0 4
# d e f i n e T _ E X D A T A 0 x 0 0 0 8
# d e f i n e T _ D I S C O N N E C T 0 x 0 0 1 0
# d e f i n e T _ E R R O R 0 x 0 0 2 0
# d e f i n e T _ U D E R R 0 x 0 0 4 0
# d e f i n e T _ O R D R E L 0 x 0 0 8 0
# d e f i n e T _ G O D A T A 0 x 0 1 0 0 M
# d e f i n e T _ G O E X D A T A 0 x 0 2 0 0 M
# d e f i n e T _ E V E N T S 0 x 0 3 f f M

Figure 6-124: < t i u s e r . h >, Flags

# d e f i n e T _ M O R E 0 x 0 0 1
# d e f i n e T _ E X P E D I T E D 0 x 0 0 2
# d e f i n e T _ N E G O T I A T E 0 x 0 0 4
# d e f i n e T _ C H E C K 0 x 0 0 8
# d e f i n e T _ D E F A U L T 0 x 0 1 0
# d e f i n e T _ S U C C E S S 0 x 0 2 0
# d e f i n e T _ F A I L U R E 0 x 0 4 0
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Figure 6-125: < t i u s e r . h >, Service Types

# d e f i n e T _ C O T S 0 1
# d e f i n e T _ C O T S _ O R D 0 2
# d e f i n e T _ C L T S 0 3

Figure 6-126: < t i u s e r . h >, Values for flags field in t_info structure

# d e f i n e T _ S E N D Z E R O 0 x 0 0 0 0 0 0 1 M
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Figure 6-127: < t i u s e r . h >, Transport Interface Data Structures, 1 of 2

s t r u c t t _ i n f o {
l o n g a d d r ;
l o n g o p t i o n s ;
l o n g t s d u ;
l o n g e t s d u ;
l o n g c o n n e c t ;
l o n g d i s c o n ;
l o n g s e r v t y p e ;
l o n g f l a g s ; M

} ;

s t r u c t n e t b u f {
u n s i g n e d i n t m a x l e n ;
u n s i g n e d i n t l e n ;
c h a r * b u f ;

} ;

s t r u c t t _ b i n d {
s t r u c t n e t b u f a d d r ;
u n s i g n e d q l e n ;

} ;

s t r u c t t _ o p t m g m t {
s t r u c t n e t b u f o p t ;
l o n g f l a g s ;

} ;

NOTE

Applications invoking TLI binary interfaces to t_open or t_getinfo will see the M
t_info structure without the flags member. Those applications invoking the XTI M
versions of t_open or t_getinfo will see the t_info structure with the flags
member.
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Figure 6-128: < t i u s e r . h >, Transport Interface Data Structures, 2 of 2

s t r u c t t _ d i s c o n {
s t r u c t n e t b u f u d a t a ;
i n t r e a s o n ;
i n t s e q u e n c e ;

} ;

s t r u c t t _ c a l l {
s t r u c t n e t b u f a d d r ;
s t r u c t n e t b u f o p t ;
s t r u c t n e t b u f u d a t a ;
i n t s e q u e n c e ;

} ;

s t r u c t t _ u n i t d a t a {
s t r u c t n e t b u f a d d r ;
s t r u c t n e t b u f o p t ;
s t r u c t n e t b u f u d a t a ;

} ;

s t r u c t t _ u d e r r {
s t r u c t n e t b u f a d d r ;
s t r u c t n e t b u f o p t ;
l o n g e r r o r ;

} ;
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Figure 6-129: < t i u s e r . h >, Structure Types

# d e f i n e T _ B I N D 1
# d e f i n e T _ O P T M G M T 2
# d e f i n e T _ C A L L 3
# d e f i n e T _ D I S 4
# d e f i n e T _ U N I T D A T A 5
# d e f i n e T _ U D E R R O R 6
# d e f i n e T _ I N F O 7

Figure 6-130: < t i u s e r . h >, Fields of Structures

# d e f i n e T _ A D D R 0 x 0 1
# d e f i n e T _ O P T 0 x 0 2
# d e f i n e T _ U D A T A 0 x 0 4
# d e f i n e T _ A L L 0 x f f f f M

NOTE

Differences between XTI and TLI have forced the value of T_ALL to change. M
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: < t i u s e r . h >, Transport Interface States

# d e f i n e T _ U N I N I T 0
# d e f i n e T _ U N B N D 1
# d e f i n e T _ I D L E 2
# d e f i n e T _ O U T C O N 3
# d e f i n e T _ I N C O N 4
# d e f i n e T _ D A T A X F E R 5
# d e f i n e T _ O U T R E L 6
# d e f i n e T _ I N R E L 7
# d e f i n e T _ F A K E 8
# d e f i n e T _ N O S T A T E S 9
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Figure 6-132: < t i u s e r . h >, User-level Events

# d e f i n e T _ O P E N 0
# d e f i n e T _ B I N D 1
# d e f i n e T _ O P T M G M T 2
# d e f i n e T _ U N B I N D 3
# d e f i n e T _ C L O S E 4
# d e f i n e T _ S N D U D A T A 5
# d e f i n e T _ R C V U D A T A 6
# d e f i n e T _ R C V U D E R R 7
# d e f i n e T _ C O N N E C T 1 8
# d e f i n e T _ C O N N E C T 2 9
# d e f i n e T _ R C V C O N N E C T 1 0
# d e f i n e T _ L I S T N 1 1
# d e f i n e T _ A C C E P T 1 1 2
# d e f i n e T _ A C C E P T 2 1 3
# d e f i n e T _ A C C E P T 3 1 4
# d e f i n e T _ S N D 1 5
# d e f i n e T _ R C V 1 6
# d e f i n e T _ S N D D I S 1 1 7
# d e f i n e T _ S N D D I S 2 1 8
# d e f i n e T _ R C V D I S 1 1 9
# d e f i n e T _ R C V D I S 2 2 0
# d e f i n e T _ R C V D I S 3 2 1
# d e f i n e T _ S N D R E L 2 2
# d e f i n e T _ R C V R E L 2 3
# d e f i n e T _ P A S S C O N 2 4
# d e f i n e T _ N O E V E N T S 2 5
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Figure 6-133: < t s p r i o c n t l . h > *

t y p e d e f s t r u c t t s p a r m s {
s h o r t t s _ u p r i l i m ;
s h o r t t s _ u p r i ;

} t s p a r m s _ t ;

t y p e d e f s t r u c t t s i n f o {
s h o r t t s _ m a x u p r i ;

} t s i n f o _ t ;

# d e f i n e T S _ N O C H A N G E - 3 2 7 6 8
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Figure 6-134: < s y s / t y p e s . h >

t y p e d e f u n s i g n e d c h a r u c h a r _ t ;
t y p e d e f u n s i g n e d s h o r t u s h o r t _ t ;
t y p e d e f u n s i g n e d i n t u i n t _ t ;
t y p e d e f u n s i g n e d l o n g u l o n g _ t ;

t y p e d e f c h a r * c a d d r _ t ;
t y p e d e f l o n g d a d d r _ t ;
t y p e d e f l o n g o f f _ t ;
t y p e d e f l o n g i d _ t ;
t y p e d e f i n t k e y _ t ;
t y p e d e f u l o n g _ t m o d e _ t ;
t y p e d e f l o n g u i d _ t ;
t y p e d e f u i d _ t g i d _ t ;
t y p e d e f u l o n g _ t n l i n k _ t ;
t y p e d e f u l o n g _ t d e v _ t ;
t y p e d e f u l o n g _ t i n o _ t ;
t y p e d e f l o n g p i d _ t ;
t y p e d e f u i n t _ t s i z e _ t ;
t y p e d e f l o n g t i m e _ t ;
t y p e d e f l o n g c l o c k _ t ;

t y p e d e f u n s i g n e d s h o r t u s h o r t ;
t y p e d e f u n s i g n e d l o n g u l o n g ;

t y p e d e f u n s i g n e d c h a r u _ c h a r ;
t y p e d e f u n s i g n e d s h o r t u _ s h o r t ;
t y p e d e f u n s i g n e d i n t u _ i n t ;
t y p e d e f u n s i g n e d l o n g u _ l o n g ;
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Figure 6-135: < u c o n t e x t . h >, Part 1 of 2

t y p e d e f i n t g r e g _ t ;
# d e f i n e N G R E G 1 9
t y p e d e f g r e g _ t g r e g s e t _ t [ N G R E G ] ;

# d e f i n e S S 1 8
# d e f i n e U E S P 1 7
# d e f i n e E F L 1 6
# d e f i n e C S 1 5
# d e f i n e E I P 1 4
# d e f i n e E R R 1 3
# d e f i n e T R A P N O 1 2
# d e f i n e E A X 1 1
# d e f i n e E C X 1 0
# d e f i n e E D X 9
# d e f i n e E B X 8
# d e f i n e E S P 7
# d e f i n e E B P 6
# d e f i n e E S I 5
# d e f i n e E D I 4
# d e f i n e D S 3
# d e f i n e E S 2
# d e f i n e F S 1
# d e f i n e G S 0
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Figure 6-136: < u c o n t e x t . h >, Part 2 of 2

t y p e d e f s t r u c t f p r e g s e t {
u n i o n {

s t r u c t f p c h i p _ s t a t e {
i n t s t a t e [ 2 7 ] ;
i n t s t a t u s ;

} f p c h i p _ s t a t e ;
s t r u c t f p _ e m u l _ s p a c e {

c h a r f p _ e m u l [ 2 4 6 ] ;
c h a r f p _ e p a d [ 2 ] ;

} f p _ e m u l _ s p a c e ;
i n t f _ f p r e g s [ 6 2 ] ;

} f p _ r e g _ s e t ;
l o n g f _ w r e g s [ 3 3 ] ;

} f p r e g s e t _ t ;

t y p e d e f s t r u c t {
g r e g s e t _ t g r e g s ;
f p r e g s e t _ t f p r e g s ;

} m c o n t e x t _ t ;

t y p e d e f s t r u c t u c o n t e x t {
u _ l o n g u c _ f l a g s ;
s t r u c t u c o n t e x t * u c _ l i n k ;
s i g s e t _ t u c _ s i g m a s k ;
s t a c k _ t u c _ s t a c k ;
m c o n t e x t _ t u c _ m c o n t e x t ;
l o n g u c _ f i l l e r [ 5 ] ;

} u c o n t e x t _ t ;

6-116 LIBRARIES

DRAFT COPY
March 19, 1997

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

Page: 207



Figure 6-137: < s y s / u i o . h >

t y p e d e f s t r u c t i o v e c {
c a d d r _ t i o v _ b a s e ;
i n t i o v _ l e n ;

} i o v e c _ t ;

Figure 6-138: < u l i m i t . h >

# d e f i n e U L _ G E T F S I Z E 1
# d e f i n e U L _ S E T F S I Z E 2

Figure 6-139: < u n i s t d . h >, Part 1 of 2

# d e f i n e R _ O K 4
# d e f i n e W _ O K 2
# d e f i n e X _ O K 1
# d e f i n e F _ O K 0

# d e f i n e F _ U L O C K 0
# d e f i n e F _ L O C K 1
# d e f i n e F _ T L O C K 2
# d e f i n e F _ T E S T 3

# d e f i n e S E E K _ S E T 0
# d e f i n e S E E K _ C U R 1
# d e f i n e S E E K _ E N D 2

# d e f i n e _ S C _ A R G _ M A X 1
# d e f i n e _ S C _ C H I L D _ M A X 2
# d e f i n e _ S C _ C L K _ T C K 3
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Figure 6-139: < u n i s t d . h >, Part 1 of 2 (continued )

# d e f i n e _ S C _ N G R O U P S _ M A X 4
# d e f i n e _ S C _ O P E N _ M A X 5
# d e f i n e _ S C _ J O B _ C O N T R O L 6
# d e f i n e _ S C _ S A V E D _ I D S 7
# d e f i n e _ S C _ V E R S I O N 8
# d e f i n e _ S C _ P A S S _ M A X 9
# d e f i n e _ S C _ L O G N A M E _ M A X 1 0
# d e f i n e _ S C _ P A G E S I Z E 1 1
# d e f i n e _ S C _ X O P E N _ V E R S I O N 1 2

# d e f i n e _ C S _ P A T H 1 M
# d e f i n e _ C S _ H O S T N A M E 2 M
# d e f i n e _ C S _ R E L E A S E 3 M
# d e f i n e _ C S _ V E R S I O N 4 M
# d e f i n e _ C S _ M A C H I N E 5 M
# d e f i n e _ C S _ A R C H I T E C T U R E 6 M
# d e f i n e _ C S _ H W _ S E R I A L 7 M
# d e f i n e _ C S _ H W _ P R O V I D E R 8 M
# d e f i n e _ C S _ S R P C _ D O M A I N 9 M
# d e f i n e _ C S _ S Y S N A M E 1 1 M

Figure 6-139: < u n i s t d . h >, Part 1 of 2 (continued )
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Figure 6-140: < u n i s t d . h >, Part 2 of 2

# d e f i n e _ P C _ L I N K _ M A X 1
# d e f i n e _ P C _ M A X _ C A N O N 2
# d e f i n e _ P C _ M A X _ I N P U T 3
# d e f i n e _ P C _ N A M E _ M A X 4
# d e f i n e _ P C _ P A T H _ M A X 5
# d e f i n e _ P C _ P I P E _ B U F 6
# d e f i n e _ P C _ N O _ T R U N C 7
# d e f i n e _ P C _ V D I S A B L E 8
# d e f i n e _ P C _ C H O W N _ R E S T R I C T E D 9

# d e f i n e _ P O S I X _ J O B _ C O N T R O L 1
# d e f i n e _ P O S I X _ S A V E D _ I D S 1
# d e f i n e _ P O S I X _ V D I S A B L E 0

# d e f i n e _ P O S I X _ V E R S I O N *
# d e f i n e _ X O P E N _ V E R S I O N *

/ * s t a r r e d v a l u e s v a r y a n d s h o u l d b e
r e t r i e v e d u s i n g s y s c o n f ( ) o r p a t h c o n f ( ) * /

# d e f i n e S T D I N _ F I L E N O 0
# d e f i n e S T D O U T _ F I L E N O 1
# d e f i n e S T D E R R _ F I L E N O 2

Figure 6-141: < u t i m e . h >

s t r u c t u t i m b u f {
t i m e _ t a c t i m e ;
t i m e _ t m o d t i m e ;

} ;
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Figure 6-142: < s y s / u t s n a m e . h >

# d e f i n e S Y S _ N M L N 2 5 7

s t r u c t u t s n a m e {
c h a r s y s n a m e [ S Y S _ N M L N ] ;
c h a r n o d e n a m e [ S Y S _ N M L N ] ;
c h a r r e l e a s e [ S Y S _ N M L N ] ;
c h a r v e r s i o n [ S Y S _ N M L N ] ;
c h a r m a c h i n e [ S Y S _ N M L N ] ;

} ;
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Figure 6-143: < w a i t . h >

# d e f i n e W E X I T E D 0 0 0 1

# d e f i n e W T R A P P E D 0 0 0 2

# d e f i n e W S T O P P E D 0 0 0 4

# d e f i n e W C O N T I N U E D 0 0 1 0

# d e f i n e W U N T R A C E D 0 0 0 4

# d e f i n e W N O H A N G 0 1 0 0

# d e f i n e W N O W A I T 0 2 0 0

# d e f i n e W C O N T F L G 0 1 7 7 7 7 7

# d e f i n e W C O R E F L G 0 2 0 0

# d e f i n e W W O R D ( s t a t ) ( ( i n t ) ( ( s t a t ) ) & 0 1 7 7 7 7 7 )

# d e f i n e W S T O P F L G 0 1 7 7

# d e f i n e W S I G M A S K 0 1 7 7

# d e f i n e W L O B Y T E ( s t a t ) ( ( i n t ) ( ( s t a t ) & 0 3 7 7 ) )

# d e f i n e W H I B Y T E ( s t a t ) ( ( i n t ) ( ( ( s t a t ) > > 8 ) & 0 3 7 7 ) )

# d e f i n e W I F E X I T E D ( s t a t ) ( W L O B Y T E ( s t a t ) = = 0 )

# d e f i n e W I F S I G N A L E D ( s t a t ) ( W L O B Y T E ( s t a t ) > 0 & & W H I B Y T E ( s t a t ) = = 0 )

# d e f i n e W I F S T O P P E D ( s t a t ) ( W L O B Y T E ( s t a t ) = = W S T O P F L G & & W H I B Y T E ( s t a t ) ! = 0 )

# d e f i n e W I F C O N T I N U E D ( s t a t ) ( W W O R D ( s t a t ) = = W C O N T F L G )

# d e f i n e W E X I T S T A T U S ( s t a t ) W H I B Y T E ( s t a t )

# d e f i n e W T E R M S I G ( s t a t ) ( W L O B Y T E ( s t a t ) & W S I G M A S K )

# d e f i n e W S T O P S I G ( s t a t ) W H I B Y T E ( s t a t )

# d e f i n e W C O R E D U M P ( s t a t ) ( ( s t a t ) & W C O R E F L G )
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Figure 6-144: < w c h a r . h >

t y p e d e f l o n g w c h a r _ t ;
t y p e d e f u n s i g n e d i n t s i z e _ t ;
t y p e d e f l o n g w i n t _ t ;

t y p e d e f s t r u c t
{

w c h a r _ t ;
w c h a r _ t ;

} m b s t a t e _ t ;

# d e f i n e N U L L 0
# d e f i n e W E O F ( - 1 )

# d e f i n e W C H A R _ M A X 2 1 4 7 4 8 3 6 4 7

# d e f i n e W C H A R _ M I N ( - 2 1 4 7 4 8 3 6 4 7 - 1 )

# d e f i n e m b r l e n ( x , n , p ) m b r t o w c ( ( w c h a r _ t * ) 0 , x , n , p )
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Figure 6-145: < w c t y p e . h > *, P a r t 1 o f 3

t y p e d e f l o n g w i n t _ t ;
t y p e d e f u n s i g n e d l o n g w c t y p e _ t ;

# d e f i n e W E O F ( - 1 )

# d e f i n e _ U 0 1
# d e f i n e _ L 0 2
# d e f i n e _ N 0 4
# d e f i n e _ S 0 1 0
# d e f i n e _ P 0 2 0
# d e f i n e _ C 0 4 0
# d e f i n e _ B 0 1 0 0
# d e f i n e _ X 0 2 0 0

# d e f i n e _ E 1 0 x 0 0 0 0 0 1 0 0
# d e f i n e _ E 2 0 x 0 0 0 0 0 2 0 0
# d e f i n e _ E 3 0 x 0 0 0 0 0 4 0 0
# d e f i n e _ E 4 0 x 0 0 0 0 0 8 0 0
# d e f i n e _ E 5 0 x 0 0 0 0 1 0 0 0
# d e f i n e _ E 6 0 x 0 0 0 0 2 0 0 0
# d e f i n e _ E 7 0 x 0 0 0 0 4 0 0 0
# d e f i n e _ E 8 0 x 0 0 0 0 8 0 0 0
# d e f i n e _ E 9 0 x 0 0 0 1 0 0 0 0
# d e f i n e _ E 1 0 0 x 0 0 0 2 0 0 0 0
# d e f i n e _ E 1 1 0 x 0 0 0 4 0 0 0 0
# d e f i n e _ E 1 2 0 x 0 0 0 8 0 0 0 0
# d e f i n e _ E 1 3 0 x 0 0 1 0 0 0 0 0
# d e f i n e _ E 1 4 0 x 0 0 2 0 0 0 0 0
# d e f i n e _ E 1 5 0 x 0 0 4 0 0 0 0 0
# d e f i n e _ E 1 6 0 x 0 0 8 0 0 0 0 0
# d e f i n e _ E 1 7 0 x 0 1 0 0 0 0 0 0
# d e f i n e _ E 1 8 0 x 0 2 0 0 0 0 0 0
# d e f i n e _ E 1 9 0 x 0 4 0 0 0 0 0 0
# d e f i n e _ E 2 0 0 x 0 8 0 0 0 0 0 0
# d e f i n e _ E 2 1 0 x 1 0 0 0 0 0 0 0
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Figure 6-146: < w c t y p e . h > *, P a r t 2 o f 3

# d e f i n e _ P D _ A L N U M ( _ U | _ L | _ N )
# d e f i n e _ P D _ A L P H A ( _ U | _ L )
# d e f i n e _ P D _ B L A N K ( _ B )
# d e f i n e _ P D _ C N T R L ( _ C )
# d e f i n e _ P D _ D I G I T ( _ N )
# d e f i n e _ P D _ G R A P H ( _ P | _ U | _ L | _ N | _ E 1 |

_ E 2 | _ E 5 | _ E 6 )
# d e f i n e _ P D _ L O W E R ( _ L )
# d e f i n e _ P D _ P R I N T ( _ P | _ U | _ L | _ N | _ B |

_ E 1 | _ E 2 | _ E 5 | _ E 6 )
# d e f i n e _ P D _ P U N C T ( _ P )
# d e f i n e _ P D _ S P A C E ( _ S )
# d e f i n e _ P D _ U P P E R ( _ U )
# d e f i n e _ P D _ X D I G I T ( _ X )

# d e f i n e i s w a l n u m ( c ) _ _ i s w ( c , _ P D _ A L N U M )
# d e f i n e i s w a l p h a ( c ) _ _ i s w ( c , _ P D _ A L P H A )
# d e f i n e i s w c n t r l ( c ) _ _ i s w ( c , _ P D _ C N T R L )
# d e f i n e i s w d i g i t ( c ) _ _ i s w ( c , _ P D _ D I G I T )
# d e f i n e i s w g r a p h ( c ) _ _ i s w ( c , _ P D _ G R A P H )
# d e f i n e i s w l o w e r ( c ) _ _ i s w ( c , _ P D _ L O W E R )
# d e f i n e i s w p r i n t ( c ) _ _ i s w ( c , _ P D _ P R I N T )
# d e f i n e i s w p u n c t ( c ) _ _ i s w ( c , _ P D _ P U N C T )
# d e f i n e i s w s p a c e ( c ) _ _ i s w ( c , _ P D _ S P A C E )
# d e f i n e i s w u p p e r ( c ) _ _ i s w ( c , _ P D _ U P P E R )
# d e f i n e i s w x d i g i t ( c ) _ _ i s w ( c , _ P D _ X D I G I T )
# d e f i n e t o w l o w e r ( c ) _ _ t o w ( c , _ P D _ U P P E R )
# d e f i n e t o w u p p e r ( c ) _ _ t o w ( c , _ P D _ L O W E R )
# d e f i n e i s p h o n o g r a m ( c ) _ _ i s x ( c , _ E 1 )
# d e f i n e i s i d e o g r a m ( c ) _ _ i s x ( c , _ E 2 )
# d e f i n e i s e n g l i s h ( c ) _ _ i s x ( c , _ E 3 )
# d e f i n e i s n u m b e r ( c ) _ _ i s x ( c , _ E 4 )
# d e f i n e i s s p e c i a l ( c ) _ _ i s x ( c , _ E 5 )
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Figure 6-147: < w c t y p e . h > *, P a r t 3 o f 3

# d e f i n e i s c o d e s e t 0 ( c ) ( ( ( c ) & ̃  ( w c h a r _ t ) 0 x f f ) = = 0 )
# d e f i n e i s c o d e s e t 1 ( c ) ( ( ( c ) > > 2 8 ) = = 0 x 3 )
# d e f i n e i s c o d e s e t 2 ( c ) ( ( ( c ) > > 2 8 ) = = 0 x 1 )
# d e f i n e i s c o d e s e t 3 ( c ) ( ( ( c ) > > 2 8 ) = = 0 x 2 )

i n l i n e i n t _ _ i s w ( w i n t _ t c , w c t y p e _ t t ) {
i f ( c > 2 5 5 )

r e t u r n ( _ _ i s w c t y p e ( c , t ) ) ;
r e t u r n ( 1 + _ _ c t y p e ) [ c ] & t ;

}

i n l i n e i n t _ _ i s x ( w i n t _ t c , w c t y p e _ t t ) {
r e t u r n ( c > 2 5 5 & & _ _ i s w c t y p e ( c , t ) ) ;

}

i n l i n e w i n t _ t _ _ t o w ( w i n t _ t c , w c t y p e _ t t ) {
i f ( c > 2 5 5 )

r e t u r n ( _ _ t r w c t y p e ( c , t ) ) ;
i f ( ( 1 + _ _ c t y p e ) [ c ] & t )

r e t u r n ( 2 5 8 + _ _ c t y p e ) [ c ] ;
r e t u r n ( c ) ;

}

NOTE

The construction inline is a syntactic extension to ANSI C and may not be M
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.
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Figure 6-148: < w o r d e x p . h > *

# d e f i n e W R D E _ A P P E N D 0 0 0 1 M
# d e f i n e W R D E _ D O O F F S 0 0 0 2 M
# d e f i n e W R D E _ N O C M D 0 0 0 4 M
# d e f i n e W R D E _ R E U S E 0 0 1 0 M
# d e f i n e W R D E _ S H O W E R R 0 0 2 0 M
# d e f i n e W R D E _ U N D E F 0 0 4 0 M

# d e f i n e W R D E _ N O S Y S ( - 1 ) M
# d e f i n e W R D E _ B A D C H A R ( - 2 ) M
# d e f i n e W R D E _ B A D V A L ( - 3 ) M
# d e f i n e W R D E _ C M D S U B ( - 4 ) M
# d e f i n e W R D E _ N O S P A C E ( - 5 ) M
# d e f i n e W R D E _ S Y N T A X ( - 6 ) M

t y p e d e f s t r u c t M
{ M

s i z e _ t w e _ w o r d c ; M
c h a r * * w e _ w o r d v ; M
s i z e _ t w e _ o f f s ; M

} w o r d e x p _ t ; M
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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: < X 1 1 / A t o m . h >, Part 1 of 3

# d e f i n e X A _ P R I M A R Y ( ( A t o m ) 1 )
# d e f i n e X A _ S E C O N D A R Y ( ( A t o m ) 2 )
# d e f i n e X A _ A R C ( ( A t o m ) 3 )
# d e f i n e X A _ A T O M ( ( A t o m ) 4 )
# d e f i n e X A _ B I T M A P ( ( A t o m ) 5 )
# d e f i n e X A _ C A R D I N A L ( ( A t o m ) 6 )
# d e f i n e X A _ C O L O R M A P ( ( A t o m ) 7 )
# d e f i n e X A _ C U R S O R ( ( A t o m ) 8 )
# d e f i n e X A _ C U T _ B U F F E R 0 ( ( A t o m ) 9 )
# d e f i n e X A _ C U T _ B U F F E R 1 ( ( A t o m ) 1 0 )
# d e f i n e X A _ C U T _ B U F F E R 2 ( ( A t o m ) 1 1 )
# d e f i n e X A _ C U T _ B U F F E R 3 ( ( A t o m ) 1 2 )
# d e f i n e X A _ C U T _ B U F F E R 4 ( ( A t o m ) 1 3 )
# d e f i n e X A _ C U T _ B U F F E R 5 ( ( A t o m ) 1 4 )
# d e f i n e X A _ C U T _ B U F F E R 6 ( ( A t o m ) 1 5 )
# d e f i n e X A _ C U T _ B U F F E R 7 ( ( A t o m ) 1 6 )
# d e f i n e X A _ D R A W A B L E ( ( A t o m ) 1 7 )
# d e f i n e X A _ F O N T ( ( A t o m ) 1 8 )
# d e f i n e X A _ I N T E G E R ( ( A t o m ) 1 9 )
# d e f i n e X A _ P I X M A P ( ( A t o m ) 2 0 )
# d e f i n e X A _ P O I N T ( ( A t o m ) 2 1 )
# d e f i n e X A _ R E C T A N G L E ( ( A t o m ) 2 2 )
# d e f i n e X A _ R E S O U R C E _ M A N A G E R ( ( A t o m ) 2 3 )
# d e f i n e X A _ R G B _ C O L O R _ M A P ( ( A t o m ) 2 4 )
# d e f i n e X A _ R G B _ B E S T _ M A P ( ( A t o m ) 2 5 )
# d e f i n e X A _ R G B _ B L U E _ M A P ( ( A t o m ) 2 6 )
# d e f i n e X A _ R G B _ D E F A U L T _ M A P ( ( A t o m ) 2 7 )
# d e f i n e X A _ R G B _ G R A Y _ M A P ( ( A t o m ) 2 8 )
# d e f i n e X A _ R G B _ G R E E N _ M A P ( ( A t o m ) 2 9 )
# d e f i n e X A _ R G B _ R E D _ M A P ( ( A t o m ) 3 0 )
# d e f i n e X A _ S T R I N G ( ( A t o m ) 3 1 )
# d e f i n e X A _ V I S U A L I D ( ( A t o m ) 3 2 )
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Figure 6-150: < X 1 1 / A t o m . h >, Part 2 of 3

# d e f i n e X A _ W I N D O W ( ( A t o m ) 3 3 )
# d e f i n e X A _ W M _ C O M M A N D ( ( A t o m ) 3 4 )
# d e f i n e X A _ W M _ H I N T S ( ( A t o m ) 3 5 )
# d e f i n e X A _ W M _ C L I E N T _ M A C H I N E ( ( A t o m ) 3 6 )
# d e f i n e X A _ W M _ I C O N _ N A M E ( ( A t o m ) 3 7 )
# d e f i n e X A _ W M _ I C O N _ S I Z E ( ( A t o m ) 3 8 )
# d e f i n e X A _ W M _ N A M E ( ( A t o m ) 3 9 )
# d e f i n e X A _ W M _ N O R M A L _ H I N T S ( ( A t o m ) 4 0 )
# d e f i n e X A _ W M _ S I Z E _ H I N T S ( ( A t o m ) 4 1 )
# d e f i n e X A _ W M _ Z O O M _ H I N T S ( ( A t o m ) 4 2 )
# d e f i n e X A _ M I N _ S P A C E ( ( A t o m ) 4 3 )
# d e f i n e X A _ N O R M _ S P A C E ( ( A t o m ) 4 4 )
# d e f i n e X A _ M A X _ S P A C E ( ( A t o m ) 4 5 )
# d e f i n e X A _ E N D _ S P A C E ( ( A t o m ) 4 6 )
# d e f i n e X A _ S U P E R S C R I P T _ X ( ( A t o m ) 4 7 )
# d e f i n e X A _ S U P E R S C R I P T _ Y ( ( A t o m ) 4 8 )
# d e f i n e X A _ S U B S C R I P T _ X ( ( A t o m ) 4 9 )
# d e f i n e X A _ S U B S C R I P T _ Y ( ( A t o m ) 5 0 )
# d e f i n e X A _ U N D E R L I N E _ P O S I T I O N ( ( A t o m ) 5 1 )
# d e f i n e X A _ U N D E R L I N E _ T H I C K N E S S ( ( A t o m ) 5 2 )
# d e f i n e X A _ S T R I K E O U T _ A S C E N T ( ( A t o m ) 5 3 )
# d e f i n e X A _ S T R I K E O U T _ D E S C E N T ( ( A t o m ) 5 4 )
# d e f i n e X A _ I T A L I C _ A N G L E ( ( A t o m ) 5 5 )
# d e f i n e X A _ X _ H E I G H T ( ( A t o m ) 5 6 )
# d e f i n e X A _ Q U A D _ W I D T H ( ( A t o m ) 5 7 )
# d e f i n e X A _ W E I G H T ( ( A t o m ) 5 8 )
# d e f i n e X A _ P O I N T _ S I Z E ( ( A t o m ) 5 9 )
# d e f i n e X A _ R E S O L U T I O N ( ( A t o m ) 6 0 )
# d e f i n e X A _ C O P Y R I G H T ( ( A t o m ) 6 1 )
# d e f i n e X A _ N O T I C E ( ( A t o m ) 6 2 )
# d e f i n e X A _ F O N T _ N A M E ( ( A t o m ) 6 3 )
# d e f i n e X A _ F A M I L Y _ N A M E ( ( A t o m ) 6 4 )
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Figure 6-151: < X 1 1 / A t o m . h >, Part 3 of 3

# d e f i n e X A _ F U L L _ N A M E ( ( A t o m ) 6 5 )
# d e f i n e X A _ C A P _ H E I G H T ( ( A t o m ) 6 6 )
# d e f i n e X A _ W M _ C L A S S ( ( A t o m ) 6 7 )
# d e f i n e X A _ W M _ T R A N S I E N T _ F O R ( ( A t o m ) 6 8 )
# d e f i n e X A _ L A S T _ P R E D E F I N E D ( ( A t o m ) 6 8 )
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Figure 6-152: < X 1 1 / C o m p o s i t e . h >

e x t e r n W i d g e t C l a s s c o m p o s i t e W i d g e t C l a s s ;

Figure 6-153: < X 1 1 / C o n s t r a i n t . h >

e x t e r n W i d g e t C l a s s c o n s t r a i n t W i d g e t C l a s s ;

Figure 6-154: < X 1 1 / C o r e . h >

e x t e r n W i d g e t C l a s s c o r e W i d g e t C l a s s ;
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Figure 6-155: < X 1 1 / c u r s o r f o n t . h >, Part 1 of 3

# d e f i n e X C _ n u m _ g l y p h s 1 5 4
# d e f i n e X C _ X _ c u r s o r 0
# d e f i n e X C _ a r r o w 2
# d e f i n e X C _ b a s e d _ a r r o w _ d o w n 4
# d e f i n e X C _ b a s e d _ a r r o w _ u p 6
# d e f i n e X C _ b o a t 8
# d e f i n e X C _ b o g o s i t y 1 0
# d e f i n e X C _ b o t t o m _ l e f t _ c o r n e r 1 2
# d e f i n e X C _ b o t t o m _ r i g h t _ c o r n e r 1 4
# d e f i n e X C _ b o t t o m _ s i d e 1 6
# d e f i n e X C _ b o t t o m _ t e e 1 8
# d e f i n e X C _ b o x _ s p i r a l 2 0
# d e f i n e X C _ c e n t e r _ p t r 2 2
# d e f i n e X C _ c i r c l e 2 4
# d e f i n e X C _ c l o c k 2 6
# d e f i n e X C _ c o f f e e _ m u g 2 8
# d e f i n e X C _ c r o s s 3 0
# d e f i n e X C _ c r o s s _ r e v e r s e 3 2
# d e f i n e X C _ c r o s s h a i r 3 4
# d e f i n e X C _ d i a m o n d _ c r o s s 3 6
# d e f i n e X C _ d o t 3 8
# d e f i n e X C _ d o t b o x 4 0
# d e f i n e X C _ d o u b l e _ a r r o w 4 2
# d e f i n e X C _ d r a f t _ l a r g e 4 4
# d e f i n e X C _ d r a f t _ s m a l l 4 6
# d e f i n e X C _ d r a p e d _ b o x 4 8
# d e f i n e X C _ e x c h a n g e 5 0
# d e f i n e X C _ f l e u r 5 2
# d e f i n e X C _ g o b b l e r 5 4
# d e f i n e X C _ g u m b y 5 6
# d e f i n e X C _ h a n d 1 5 8
# d e f i n e X C _ h a n d 2 6 0
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Figure 6-156: < X 1 1 / c u r s o r f o n t . h >, Part 2 of 3

# d e f i n e X C _ h e a r t 6 2
# d e f i n e X C _ i c o n 6 4
# d e f i n e X C _ i r o n _ c r o s s 6 6
# d e f i n e X C _ l e f t _ p t r 6 8
# d e f i n e X C _ l e f t _ s i d e 7 0
# d e f i n e X C _ l e f t _ t e e 7 2
# d e f i n e X C _ l e f t b u t t o n 7 4
# d e f i n e X C _ l l _ a n g l e 7 6
# d e f i n e X C _ l r _ a n g l e 7 8
# d e f i n e X C _ m a n 8 0
# d e f i n e X C _ m i d d l e b u t t o n 8 2
# d e f i n e X C _ m o u s e 8 4
# d e f i n e X C _ p e n c i l 8 6
# d e f i n e X C _ p i r a t e 8 8
# d e f i n e X C _ p l u s 9 0
# d e f i n e X C _ q u e s t i o n _ a r r o w 9 2
# d e f i n e X C _ r i g h t _ p t r 9 4
# d e f i n e X C _ r i g h t _ s i d e 9 6
# d e f i n e X C _ r i g h t _ t e e 9 8
# d e f i n e X C _ r i g h t b u t t o n 1 0 0
# d e f i n e X C _ r t l _ l o g o 1 0 2
# d e f i n e X C _ s a i l b o a t 1 0 4
# d e f i n e X C _ s b _ d o w n _ a r r o w 1 0 6
# d e f i n e X C _ s b _ h _ d o u b l e _ a r r o w 1 0 8
# d e f i n e X C _ s b _ l e f t _ a r r o w 1 1 0
# d e f i n e X C _ s b _ r i g h t _ a r r o w 1 1 2
# d e f i n e X C _ s b _ u p _ a r r o w 1 1 4
# d e f i n e X C _ s b _ v _ d o u b l e _ a r r o w 1 1 6
# d e f i n e X C _ s h u t t l e 1 1 8
# d e f i n e X C _ s i z i n g 1 2 0
# d e f i n e X C _ s p i d e r 1 2 2
# d e f i n e X C _ s p r a y c a n 1 2 4
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Figure 6-157: < X 1 1 / c u r s o r f o n t . h >, Part 3 of 3

# d e f i n e X C _ s t a r 1 2 6
# d e f i n e X C _ t a r g e t 1 2 8
# d e f i n e X C _ t c r o s s 1 3 0
# d e f i n e X C _ t o p _ l e f t _ a r r o w 1 3 2
# d e f i n e X C _ t o p _ l e f t _ c o r n e r 1 3 4
# d e f i n e X C _ t o p _ r i g h t _ c o r n e r 1 3 6
# d e f i n e X C _ t o p _ s i d e 1 3 8
# d e f i n e X C _ t o p _ t e e 1 4 0
# d e f i n e X C _ t r e k 1 4 2
# d e f i n e X C _ u l _ a n g l e 1 4 4
# d e f i n e X C _ u m b r e l l a 1 4 6
# d e f i n e X C _ u r _ a n g l e 1 4 8
# d e f i n e X C _ w a t c h 1 5 0
# d e f i n e X C _ x t e r m 1 5 2
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Figure 6-158: < X 1 1 / I n t r i n s i c . h >, Part 1 of 6

t y p e d e f c h a r * S t r i n g ;

# d e f i n e X t N u m b e r ( a r r ) \
( ( C a r d i n a l ) ( s i z e o f ( a r r ) / s i z e o f ( a r r [ 0 ] ) ) )

t y p e d e f v o i d * W i d g e t ;
t y p e d e f W i d g e t * W i d g e t L i s t ;
t y p e d e f v o i d * C o m p o s i t e W i d g e t ;
t y p e d e f v o i d * W i d g e t C l a s s ;
t y p e d e f X t A c t i o n s R e c * X t A c t i o n L i s t ;

t y p e d e f v o i d * X t A p p C o n t e x t ;
t y p e d e f u n s i g n e d l o n g X t V a l u e M a s k ;
t y p e d e f u n s i g n e d l o n g X t I n t e r v a l I d ;
t y p e d e f u n s i g n e d l o n g X t I n p u t I d ;
t y p e d e f u n s i g n e d l o n g X t W o r k P r o c I d ;
t y p e d e f u n s i g n e d i n t X t G e o m e t r y M a s k ;
t y p e d e f u n s i g n e d l o n g X t G C M a s k ;
t y p e d e f u n s i g n e d l o n g P i x e l ;
t y p e d e f i n t X t C a c h e T y p e ;
# d e f i n e X t C a c h e N o n e 0 x 0 0 1
# d e f i n e X t C a c h e A l l 0 x 0 0 2
# d e f i n e X t C a c h e B y D i s p l a y 0 x 0 0 3
# d e f i n e X t C a c h e R e f C o u n t 0 x 1 0 0

t y p e d e f c h a r B o o l e a n ;
t y p e d e f l o n g X t A r g V a l ;
t y p e d e f u n s i g n e d c h a r X t E n u m ;

t y p e d e f u n s i g n e d i n t C a r d i n a l ;
t y p e d e f u n s i g n e d s h o r t D i m e n s i o n ;
t y p e d e f s h o r t P o s i t i o n ;

t y p e d e f v o i d * X t P o i n t e r ;
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Figure 6-159: < X 1 1 / I n t r i n s i c . h >, Part 2 of 6

t y p e d e f v o i d * X t T r a n s l a t i o n s ;
t y p e d e f v o i d * X t A c c e l e r a t o r s ;
t y p e d e f u n s i g n e d i n t M o d i f i e r s ;

# d e f i n e X t C W Q u e r y O n l y ( 1 < < 7 )
# d e f i n e X t S M D o n t C h a n g e 5

t y p e d e f v o i d * X t C a c h e R e f ;
t y p e d e f v o i d * X t A c t i o n H o o k I d ;
t y p e d e f u n s i g n e d l o n g E v e n t M a s k ;
t y p e d e f e n u m { X t L i s t H e a d , X t L i s t T a i l } X t L i s t P o s i t i o n ;
t y p e d e f u n s i g n e d l o n g X t I n p u t M a s k ;

t y p e d e f s t r u c t {
S t r i n g s t r i n g ;
X t A c t i o n P r o c p r o c ;

} X t A c t i o n s R e c ;

t y p e d e f e n u m {
X t A d d r e s s ,
X t B a s e O f f s e t ,
X t I m m e d i a t e ,
X t R e s o u r c e S t r i n g ,
X t R e s o u r c e Q u a r k ,
X t W i d g e t B a s e O f f s e t ,
X t P r o c e d u r e A r g

} X t A d d r e s s M o d e ;

t y p e d e f s t r u c t {
X t A d d r e s s M o d e a d d r e s s _ m o d e ;
X t P o i n t e r a d d r e s s _ i d ;
C a r d i n a l s i z e ;

} X t C o n v e r t A r g R e c , * X t C o n v e r t A r g L i s t ;
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Figure 6-160: < X 1 1 / I n t r i n s i c . h >, Part 3 of 6

# d e f i n e X t I n p u t N o n e M a s k 0 L
# d e f i n e X t I n p u t R e a d M a s k ( 1 L < < 0 )
# d e f i n e X t I n p u t W r i t e M a s k ( 1 L < < 1 )
# d e f i n e X t I n p u t E x c e p t M a s k ( 1 L < < 2 )

t y p e d e f s t r u c t {
X t G e o m e t r y M a s k r e q u e s t _ m o d e ;
P o s i t i o n x , y ;
D i m e n s i o n w i d t h , h e i g h t , b o r d e r _ w i d t h ;
W i d g e t s i b l i n g ;

} X t W i d g e t G e o m e t r y ;

t y p e d e f s t r u c t {
S t r i n g n a m e ;
X t A r g V a l v a l u e ;

} A r g , * A r g L i s t ;

t y p e d e f X t P o i n t e r X t V a r A r g s L i s t ;

t y p e d e f s t r u c t {
X t C a l l b a c k P r o c c a l l b a c k ;
X t P o i n t e r c l o s u r e ;

} X t C a l l b a c k R e c , * X t C a l l b a c k L i s t ;

t y p e d e f e n u m {
X t C a l l b a c k N o L i s t ,
X t C a l l b a c k H a s N o n e ,
X t C a l l b a c k H a s S o m e

} X t C a l l b a c k S t a t u s ;

t y p e d e f s t r u c t {
W i d g e t s h e l l _ w i d g e t ;
W i d g e t e n a b l e _ w i d g e t ;

} X t P o p d o w n I D R e c , * X t P o p d o w n I D ;
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Figure 6-161: < X 1 1 / I n t r i n s i c . h >, Part 4 of 6

t y p e d e f e n u m {
X t G e o m e t r y Y e s ,
X t G e o m e t r y N o ,
X t G e o m e t r y A l m o s t ,
X t G e o m e t r y D o n e

} X t G e o m e t r y R e s u l t ;

t y p e d e f e n u m {
X t G r a b N o n e ,
X t G r a b N o n e x c l u s i v e ,
X t G r a b E x c l u s i v e

} X t G r a b K i n d ;

t y p e d e f s t r u c t {
S t r i n g r e s o u r c e _ n a m e ;
S t r i n g r e s o u r c e _ c l a s s ;
S t r i n g r e s o u r c e _ t y p e ;
C a r d i n a l r e s o u r c e _ s i z e ;
C a r d i n a l r e s o u r c e _ o f f s e t ;
S t r i n g d e f a u l t _ t y p e ;
X t P o i n t e r d e f a u l t _ a d d r ;

} X t R e s o u r c e , * X t R e s o u r c e L i s t ;

t y p e d e f s t r u c t {
c h a r m a t c h ;
S t r i n g s u b s t i t u t i o n ;

} S u b s t i t u t i o n R e c , * S u b s t i t u t i o n ;

t y p e d e f B o o l e a n ( * X t F i l e P r e d i c a t e ) ;
t y p e d e f X t P o i n t e r X t R e q u e s t I d ;

e x t e r n X t C o n v e r t A r g R e c c o n s t c o l o r C o n v e r t A r g s [ ] ;
e x t e r n X t C o n v e r t A r g R e c c o n s t s c r e e n C o n v e r t A r g [ ] ;
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Figure 6-162: < X 1 1 / I n t r i n s i c . h >, Part 5 of 6

# d e f i n e X t A l l E v e n t s ( ( E v e n t M a s k ) - 1 L )

# d e f i n e X t I M X E v e n t 1

# d e f i n e X t I M T i m e r 2

# d e f i n e X t I M A l t e r n a t e I n p u t 4

# d e f i n e X t I M A l l ( X t I M X E v e n t | X t I M T i m e r | X t I M A l t e r n a t e I n p u t )

# d e f i n e X t O f f s e t O f ( s _ t y p e , f i e l d ) X t O f f s e t ( s _ t y p e * , f i e l d )

# d e f i n e X t N e w ( t y p e ) ( ( t y p e * ) X t M a l l o c ( ( u n s i g n e d ) s i z e o f ( t y p e ) ) )

# d e f i n e X T _ C O N V E R T _ F A I L ( A t o m ) 0 x 8 0 0 0 0 0 0 1

# d e f i n e X t I s R e c t O b j ( o b j e c t ) \

( _ X t C h e c k S u b c l a s s F l a g ( o b j e c t , ( X t E n u m ) 0 x 0 2 ) )

# d e f i n e X t I s W i d g e t ( o b j e c t ) \

( _ X t C h e c k S u b c l a s s F l a g ( o b j e c t , ( X t E n u m ) 0 x 0 4 ) )

# d e f i n e X t I s C o m p o s i t e ( w i d g e t ) \

( _ X t C h e c k S u b c l a s s F l a g ( w i d g e t , ( X t E n u m ) 0 x 0 8 ) )

# d e f i n e X t I s C o n s t r a i n t ( w i d g e t ) \

( _ X t C h e c k S u b c l a s s F l a g ( w i d g e t , ( X t E n u m ) 0 x 1 0 ) )

# d e f i n e X t I s S h e l l ( w i d g e t ) \

( _ X t C h e c k S u b c l a s s F l a g ( w i d g e t , ( X t E n u m ) 0 x 2 0 ) )

# d e f i n e X t I s O v e r r i d e S h e l l ( w i d g e t ) \

( _ X t I s S u b c l a s s O f ( w i d g e t , ( W i d g e t C l a s s ) o v e r r i d e S h e l l W i d g e t C l a s s , \

( W i d g e t C l a s s ) s h e l l W i d g e t C l a s s , ( X t E n u m ) 0 x 2 0 ) )

# d e f i n e X t I s W M S h e l l ( w i d g e t ) \

( _ X t C h e c k S u b c l a s s F l a g ( w i d g e t , ( X t E n u m ) 0 x 4 0 ) )

# d e f i n e X t I s V e n d o r S h e l l ( w i d g e t ) \

( _ X t I s S u b c l a s s O f ( w i d g e t , ( W i d g e t C l a s s ) v e n d o r S h e l l W i d g e t C l a s s , \

( W i d g e t C l a s s ) w m S h e l l W i d g e t C l a s s , ( X t E n u m ) 0 x 4 0 ) )

# d e f i n e X t I s T r a n s i e n t S h e l l ( w i d g e t ) \

( _ X t I s S u b c l a s s O f ( w i d g e t , ( W i d g e t C l a s s ) t r a n s i e n t S h e l l W i d g e t C l a s s , \

( W i d g e t C l a s s ) w m S h e l l W i d g e t C l a s s , ( X t E n u m ) 0 x 4 0 ) )

# d e f i n e X t I s T o p L e v e l S h e l l ( w i d g e t ) \

( _ X t C h e c k S u b c l a s s F l a g ( w i d g e t , ( X t E n u m ) 0 x 8 0 ) )

# d e f i n e X t I s A p p l i c a t i o n S h e l l ( w i d g e t ) \

( _ X t I s S u b c l a s s O f ( w i d g e t , ( W i d g e t C l a s s ) a p p l i c a t i o n S h e l l W i d g e t C l a s s , \

( W i d g e t C l a s s ) t o p L e v e l S h e l l W i d g e t C l a s s , ( X t E n u m ) 0 x 8 0 ) )
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Figure 6-163: < X 1 1 / I n t r i n s i c . h >, Part 6 of 6

# d e f i n e X t S e t A r g ( a r g , n , d ) \

( ( v o i d ) ( ( a r g ) . n a m e = ( n ) , ( a r g ) . v a l u e = ( X t A r g V a l ) ( d ) ) )

# d e f i n e X t O f f s e t ( p _ t y p e , f i e l d ) \

( ( C a r d i n a l ) ( ( ( c h a r * ) ( & ( ( ( p _ t y p e ) N U L L ) - > f i e l d ) ) ) - ( ( c h a r * ) N U L L ) ) )

# d e f i n e X t V a N e s t e d L i s t " X t V a N e s t e d L i s t "

# d e f i n e X t V a T y p e d A r g " X t V a T y p e d A r g "

# d e f i n e X t U n s p e c i f i e d P i x m a p ( ( P i x m a p ) 2 )

# d e f i n e X t U n s p e c i f i e d S h e l l I n t ( - 1 )

# d e f i n e X t U n s p e c i f i e d W i n d o w ( ( W i n d o w ) 2 )

# d e f i n e X t U n s p e c i f i e d W i n d o w G r o u p ( ( W i n d o w ) 3 )

# d e f i n e X t D e f a u l t F o r e g r o u n d " X t D e f a u l t F o r e g r o u n d "

# d e f i n e X t D e f a u l t B a c k g r o u n d " X t D e f a u l t B a c k g r o u n d "

# d e f i n e X t D e f a u l t F o n t " X t D e f a u l t F o n t "

# d e f i n e X t D e f a u l t F o n t S e t " X t D e f a u l t F o n t S e t "

Figure 6-164: < X 1 1 / O b j e c t . h >

e x t e r n W i d g e t C l a s s o b j e c t C l a s s ;

Figure 6-165: < X 1 1 / R e c t O b j . h >

e x t e r n W i d g e t C l a s s r e c t O b j C l a s s ;
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Figure 6-166: < X 1 1 / e x t e n s i o n s / s h a p e . h >*

# d e f i n e S h a p e S e t 0
# d e f i n e S h a p e U n i o n 1
# d e f i n e S h a p e I n t e r s e c t 2
# d e f i n e S h a p e S u b t r a c t 3
# d e f i n e S h a p e I n v e r t 4

# d e f i n e S h a p e B o u n d i n g 0
# d e f i n e S h a p e C l i p 1

# d e f i n e S h a p e N o t i f y M a s k ( 1 L < < 0 )
# d e f i n e S h a p e N o t i f y 0

Figure 6-167: < X 1 1 / S h e l l . h >

e x t e r n W i d g e t C l a s s s h e l l W i d g e t C l a s s ;
e x t e r n W i d g e t C l a s s o v e r r i d e S h e l l W i d g e t C l a s s ;
e x t e r n W i d g e t C l a s s w m S h e l l W i d g e t C l a s s ;
e x t e r n W i d g e t C l a s s t r a n s i e n t S h e l l W i d g e t C l a s s ;
e x t e r n W i d g e t C l a s s t o p L e v e l S h e l l W i d g e t C l a s s ;
e x t e r n W i d g e t C l a s s a p p l i c a t i o n S h e l l W i d g e t C l a s s ;

Figure 6-168: < X 1 1 / V e n d o r . h >

e x t e r n W i d g e t C l a s s v e n d o r S h e l l W i d g e t C l a s s ;
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Figure 6-169: < X 1 1 / X . h >, Part 1 of 12

t y p e d e f u n s i g n e d l o n g X I D ;

t y p e d e f X I D W i n d o w ;
t y p e d e f X I D D r a w a b l e ;
t y p e d e f X I D F o n t ;
t y p e d e f X I D P i x m a p ;
t y p e d e f X I D C u r s o r ;
t y p e d e f X I D C o l o r m a p ;
t y p e d e f X I D G C o n t e x t ;
t y p e d e f X I D K e y S y m ;

t y p e d e f u n s i g n e d l o n g A t o m ;
t y p e d e f u n s i g n e d l o n g V i s u a l I D ;
t y p e d e f u n s i g n e d l o n g T i m e ;
t y p e d e f u n s i g n e d c h a r K e y C o d e ;

# d e f i n e A l l T e m p o r a r y 0 L
# d e f i n e A n y B u t t o n 0 L
# d e f i n e A n y K e y 0 L
# d e f i n e A n y P r o p e r t y T y p e 0 L
# d e f i n e C o p y F r o m P a r e n t 0 L
# d e f i n e C u r r e n t T i m e 0 L
# d e f i n e I n p u t F o c u s 1 L
# d e f i n e N o E v e n t M a s k 0 L
# d e f i n e N o n e 0 L
# d e f i n e N o S y m b o l 0 L
# d e f i n e P a r e n t R e l a t i v e 1 L
# d e f i n e P o i n t e r W i n d o w 0 L
# d e f i n e P o i n t e r R o o t 1 L
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Figure 6-170: < X 1 1 / X . h >, Part 2 of 12

# d e f i n e K e y P r e s s M a s k ( 1 L < < 0 )
# d e f i n e K e y R e l e a s e M a s k ( 1 L < < 1 )
# d e f i n e B u t t o n P r e s s M a s k ( 1 L < < 2 )
# d e f i n e B u t t o n R e l e a s e M a s k ( 1 L < < 3 )
# d e f i n e E n t e r W i n d o w M a s k ( 1 L < < 4 )
# d e f i n e L e a v e W i n d o w M a s k ( 1 L < < 5 )
# d e f i n e P o i n t e r M o t i o n M a s k ( 1 L < < 6 )
# d e f i n e P o i n t e r M o t i o n H i n t M a s k ( 1 L < < 7 )
# d e f i n e B u t t o n 1 M o t i o n M a s k ( 1 L < < 8 )
# d e f i n e B u t t o n 2 M o t i o n M a s k ( 1 L < < 9 )
# d e f i n e B u t t o n 3 M o t i o n M a s k ( 1 L < < 1 0 )
# d e f i n e B u t t o n 4 M o t i o n M a s k ( 1 L < < 1 1 )
# d e f i n e B u t t o n 5 M o t i o n M a s k ( 1 L < < 1 2 )
# d e f i n e B u t t o n M o t i o n M a s k ( 1 L < < 1 3 )
# d e f i n e K e y m a p S t a t e M a s k ( 1 L < < 1 4 )
# d e f i n e E x p o s u r e M a s k ( 1 L < < 1 5 )
# d e f i n e V i s i b i l i t y C h a n g e M a s k ( 1 L < < 1 6 )
# d e f i n e S t r u c t u r e N o t i f y M a s k ( 1 L < < 1 7 )
# d e f i n e R e s i z e R e d i r e c t M a s k ( 1 L < < 1 8 )
# d e f i n e S u b s t r u c t u r e N o t i f y M a s k ( 1 L < < 1 9 )
# d e f i n e S u b s t r u c t u r e R e d i r e c t M a s k ( 1 L < < 2 0 )
# d e f i n e F o c u s C h a n g e M a s k ( 1 L < < 2 1 )
# d e f i n e P r o p e r t y C h a n g e M a s k ( 1 L < < 2 2 )
# d e f i n e C o l o r m a p C h a n g e M a s k ( 1 L < < 2 3 )
# d e f i n e O w n e r G r a b B u t t o n M a s k ( 1 L < < 2 4 )
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Figure 6-171: < X 1 1 / X . h >, Part 3 of 12

# d e f i n e K e y P r e s s 2
# d e f i n e K e y R e l e a s e 3
# d e f i n e B u t t o n P r e s s 4
# d e f i n e B u t t o n R e l e a s e 5
# d e f i n e M o t i o n N o t i f y 6
# d e f i n e E n t e r N o t i f y 7
# d e f i n e L e a v e N o t i f y 8
# d e f i n e F o c u s I n 9
# d e f i n e F o c u s O u t 1 0
# d e f i n e K e y m a p N o t i f y 1 1
# d e f i n e E x p o s e 1 2
# d e f i n e G r a p h i c s E x p o s e 1 3
# d e f i n e N o E x p o s e 1 4
# d e f i n e V i s i b i l i t y N o t i f y 1 5
# d e f i n e C r e a t e N o t i f y 1 6
# d e f i n e D e s t r o y N o t i f y 1 7
# d e f i n e U n m a p N o t i f y 1 8
# d e f i n e M a p N o t i f y 1 9
# d e f i n e M a p R e q u e s t 2 0
# d e f i n e R e p a r e n t N o t i f y 2 1
# d e f i n e C o n f i g u r e N o t i f y 2 2
# d e f i n e C o n f i g u r e R e q u e s t 2 3
# d e f i n e G r a v i t y N o t i f y 2 4
# d e f i n e R e s i z e R e q u e s t 2 5
# d e f i n e C i r c u l a t e N o t i f y 2 6
# d e f i n e C i r c u l a t e R e q u e s t 2 7
# d e f i n e P r o p e r t y N o t i f y 2 8
# d e f i n e S e l e c t i o n C l e a r 2 9
# d e f i n e S e l e c t i o n R e q u e s t 3 0
# d e f i n e S e l e c t i o n N o t i f y 3 1
# d e f i n e C o l o r m a p N o t i f y 3 2
# d e f i n e C l i e n t M e s s a g e 3 3
# d e f i n e M a p p i n g N o t i f y 3 4
# d e f i n e L A S T E v e n t 3 5

/ * m u s t b e b i g g e r t h a n a n y e v e n t # * /
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Figure 6-172: < X 1 1 / X . h >, Part 4 of 12

# d e f i n e S h i f t M a s k ( 1 < < 0 )
# d e f i n e L o c k M a s k ( 1 < < 1 )
# d e f i n e C o n t r o l M a s k ( 1 < < 2 )
# d e f i n e M o d 1 M a s k ( 1 < < 3 )
# d e f i n e M o d 2 M a s k ( 1 < < 4 )
# d e f i n e M o d 3 M a s k ( 1 < < 5 )
# d e f i n e M o d 4 M a s k ( 1 < < 6 )
# d e f i n e M o d 5 M a s k ( 1 < < 7 )

# d e f i n e B u t t o n 1 M a s k ( 1 < < 8 )
# d e f i n e B u t t o n 2 M a s k ( 1 < < 9 )
# d e f i n e B u t t o n 3 M a s k ( 1 < < 1 0 )
# d e f i n e B u t t o n 4 M a s k ( 1 < < 1 1 )
# d e f i n e B u t t o n 5 M a s k ( 1 < < 1 2 )
# d e f i n e A n y M o d i f i e r ( 1 < < 1 5 )

# d e f i n e B u t t o n 1 1
# d e f i n e B u t t o n 2 2
# d e f i n e B u t t o n 3 3
# d e f i n e B u t t o n 4 4
# d e f i n e B u t t o n 5 5

# d e f i n e N o t i f y N o r m a l 0
# d e f i n e N o t i f y G r a b 1
# d e f i n e N o t i f y U n g r a b 2
# d e f i n e N o t i f y W h i l e G r a b b e d 3
# d e f i n e N o t i f y H i n t 1
# d e f i n e N o t i f y A n c e s t o r 0
# d e f i n e N o t i f y V i r t u a l 1
# d e f i n e N o t i f y I n f e r i o r 2
# d e f i n e N o t i f y N o n l i n e a r 3
# d e f i n e N o t i f y N o n l i n e a r V i r t u a l 4
# d e f i n e N o t i f y P o i n t e r 5
# d e f i n e N o t i f y P o i n t e r R o o t 6
# d e f i n e N o t i f y D e t a i l N o n e 7
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Figure 6-173: < X 1 1 / X . h >, Part 5 of 12

# d e f i n e V i s i b i l i t y U n o b s c u r e d 0
# d e f i n e V i s i b i l i t y P a r t i a l l y O b s c u r e d 1
# d e f i n e V i s i b i l i t y F u l l y O b s c u r e d 2

# d e f i n e P l a c e O n T o p 0
# d e f i n e P l a c e O n B o t t o m 1

# d e f i n e P r o p e r t y N e w V a l u e 0
# d e f i n e P r o p e r t y D e l e t e 1

# d e f i n e C o l o r m a p U n i n s t a l l e d 0
# d e f i n e C o l o r m a p I n s t a l l e d 1

# d e f i n e G r a b M o d e S y n c 0
# d e f i n e G r a b M o d e A s y n c 1

# d e f i n e G r a b S u c c e s s 0
# d e f i n e A l r e a d y G r a b b e d 1
# d e f i n e G r a b I n v a l i d T i m e 2
# d e f i n e G r a b N o t V i e w a b l e 3
# d e f i n e G r a b F r o z e n 4

# d e f i n e A s y n c P o i n t e r 0
# d e f i n e S y n c P o i n t e r 1
# d e f i n e R e p l a y P o i n t e r 2
# d e f i n e A s y n c K e y b o a r d 3
# d e f i n e S y n c K e y b o a r d 4
# d e f i n e R e p l a y K e y b o a r d 5
# d e f i n e A s y n c B o t h 6
# d e f i n e S y n c B o t h 7

# d e f i n e R e v e r t T o N o n e ( i n t ) N o n e
# d e f i n e R e v e r t T o P o i n t e r R o o t ( i n t ) P o i n t e r R o o t
# d e f i n e R e v e r t T o P a r e n t 2
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Figure 6-174: < X 1 1 / X . h >, Part 6 of 12

# d e f i n e S u c c e s s 0
# d e f i n e B a d R e q u e s t 1
# d e f i n e B a d V a l u e 2
# d e f i n e B a d W i n d o w 3
# d e f i n e B a d P i x m a p 4
# d e f i n e B a d A t o m 5
# d e f i n e B a d C u r s o r 6
# d e f i n e B a d F o n t 7
# d e f i n e B a d M a t c h 8
# d e f i n e B a d D r a w a b l e 9
# d e f i n e B a d A c c e s s 1 0
# d e f i n e B a d A l l o c 1 1
# d e f i n e B a d C o l o r 1 2
# d e f i n e B a d G C 1 3
# d e f i n e B a d I D C h o i c e 1 4
# d e f i n e B a d N a m e 1 5
# d e f i n e B a d L e n g t h 1 6
# d e f i n e B a d I m p l e m e n t a t i o n 1 7

# d e f i n e I n p u t O u t p u t 1
# d e f i n e I n p u t O n l y 2

# d e f i n e C W B a c k P i x m a p ( 1 L < < 0 )
# d e f i n e C W B a c k P i x e l ( 1 L < < 1 )
# d e f i n e C W B o r d e r P i x m a p ( 1 L < < 2 )
# d e f i n e C W B o r d e r P i x e l ( 1 L < < 3 )
# d e f i n e C W B i t G r a v i t y ( 1 L < < 4 )
# d e f i n e C W W i n G r a v i t y ( 1 L < < 5 )
# d e f i n e C W B a c k i n g S t o r e ( 1 L < < 6 )
# d e f i n e C W B a c k i n g P l a n e s ( 1 L < < 7 )
# d e f i n e C W B a c k i n g P i x e l ( 1 L < < 8 )
# d e f i n e C W O v e r r i d e R e d i r e c t ( 1 L < < 9 )
# d e f i n e C W S a v e U n d e r ( 1 L < < 1 0 )
# d e f i n e C W E v e n t M a s k ( 1 L < < 1 1 )
# d e f i n e C W D o n t P r o p a g a t e ( 1 L < < 1 2 )
# d e f i n e C W C o l o r m a p ( 1 L < < 1 3 )
# d e f i n e C W C u r s o r ( 1 L < < 1 4 )
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Figure 6-175: < X 1 1 / X . h >, Part 7 of 12

# d e f i n e C W X ( 1 < < 0 )
# d e f i n e C W Y ( 1 < < 1 )
# d e f i n e C W W i d t h ( 1 < < 2 )
# d e f i n e C W H e i g h t ( 1 < < 3 )
# d e f i n e C W B o r d e r W i d t h ( 1 < < 4 )
# d e f i n e C W S i b l i n g ( 1 < < 5 )
# d e f i n e C W S t a c k M o d e ( 1 < < 6 )

# d e f i n e F o r g e t G r a v i t y 0
# d e f i n e N o r t h W e s t G r a v i t y 1
# d e f i n e N o r t h G r a v i t y 2
# d e f i n e N o r t h E a s t G r a v i t y 3
# d e f i n e W e s t G r a v i t y 4
# d e f i n e C e n t e r G r a v i t y 5
# d e f i n e E a s t G r a v i t y 6
# d e f i n e S o u t h W e s t G r a v i t y 7
# d e f i n e S o u t h G r a v i t y 8
# d e f i n e S o u t h E a s t G r a v i t y 9
# d e f i n e S t a t i c G r a v i t y 1 0
# d e f i n e U n m a p G r a v i t y 0

# d e f i n e N o t U s e f u l 0
# d e f i n e W h e n M a p p e d 1
# d e f i n e A l w a y s 2

# d e f i n e I s U n m a p p e d 0
# d e f i n e I s U n v i e w a b l e 1
# d e f i n e I s V i e w a b l e 2

# d e f i n e S e t M o d e I n s e r t 0
# d e f i n e S e t M o d e D e l e t e 1

# d e f i n e D e s t r o y A l l 0
# d e f i n e R e t a i n P e r m a n e n t 1
# d e f i n e R e t a i n T e m p o r a r y 2
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Figure 6-176: < X 1 1 / X . h >, Part 8 of 12

# d e f i n e A b o v e 0
# d e f i n e B e l o w 1
# d e f i n e T o p I f 2
# d e f i n e B o t t o m I f 3
# d e f i n e O p p o s i t e 4
# d e f i n e R a i s e L o w e s t 0
# d e f i n e L o w e r H i g h e s t 1
# d e f i n e P r o p M o d e R e p l a c e 0
# d e f i n e P r o p M o d e P r e p e n d 1
# d e f i n e P r o p M o d e A p p e n d 2

# d e f i n e G X c l e a r 0 x 0
# d e f i n e G X a n d 0 x 1
# d e f i n e G X a n d R e v e r s e 0 x 2
# d e f i n e G X c o p y 0 x 3
# d e f i n e G X a n d I n v e r t e d 0 x 4
# d e f i n e G X n o o p 0 x 5
# d e f i n e G X x o r 0 x 6
# d e f i n e G X o r 0 x 7
# d e f i n e G X n o r 0 x 8
# d e f i n e G X e q u i v 0 x 9
# d e f i n e G X i n v e r t 0 x a
# d e f i n e G X o r R e v e r s e 0 x b
# d e f i n e G X c o p y I n v e r t e d 0 x c
# d e f i n e G X o r I n v e r t e d 0 x d
# d e f i n e G X n a n d 0 x e
# d e f i n e G X s e t 0 x f

# d e f i n e L i n e S o l i d 0
# d e f i n e L i n e O n O f f D a s h 1
# d e f i n e L i n e D o u b l e D a s h 2
# d e f i n e C a p N o t L a s t 0
# d e f i n e C a p B u t t 1
# d e f i n e C a p R o u n d 2
# d e f i n e C a p P r o j e c t i n g 3
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Figure 6-177: < X 1 1 / X . h >, Part 9 of 12

# d e f i n e J o i n M i t e r 0
# d e f i n e J o i n R o u n d 1
# d e f i n e J o i n B e v e l 2

# d e f i n e F i l l S o l i d 0
# d e f i n e F i l l T i l e d 1
# d e f i n e F i l l S t i p p l e d 2
# d e f i n e F i l l O p a q u e S t i p p l e d 3

# d e f i n e E v e n O d d R u l e 0
# d e f i n e W i n d i n g R u l e 1

# d e f i n e C l i p B y C h i l d r e n 0
# d e f i n e I n c l u d e I n f e r i o r s 1

# d e f i n e U n s o r t e d 0
# d e f i n e Y S o r t e d 1
# d e f i n e Y X S o r t e d 2
# d e f i n e Y X B a n d e d 3

# d e f i n e C o o r d M o d e O r i g i n 0
# d e f i n e C o o r d M o d e P r e v i o u s 1

# d e f i n e C o m p l e x 0
# d e f i n e N o n c o n v e x 1
# d e f i n e C o n v e x 2

# d e f i n e A r c C h o r d 0
# d e f i n e A r c P i e S l i c e 1
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Figure 6-178: < X 1 1 / X . h >, Part 10 of 12

# d e f i n e G C F u n c t i o n ( 1 L < < 0 )
# d e f i n e G C P l a n e M a s k ( 1 L < < 1 )
# d e f i n e G C F o r e g r o u n d ( 1 L < < 2 )
# d e f i n e G C B a c k g r o u n d ( 1 L < < 3 )
# d e f i n e G C L i n e W i d t h ( 1 L < < 4 )
# d e f i n e G C L i n e S t y l e ( 1 L < < 5 )
# d e f i n e G C C a p S t y l e ( 1 L < < 6 )
# d e f i n e G C J o i n S t y l e ( 1 L < < 7 )
# d e f i n e G C F i l l S t y l e ( 1 L < < 8 )
# d e f i n e G C F i l l R u l e ( 1 L < < 9 )
# d e f i n e G C T i l e ( 1 L < < 1 0 )
# d e f i n e G C S t i p p l e ( 1 L < < 1 1 )
# d e f i n e G C T i l e S t i p X O r i g i n ( 1 L < < 1 2 )
# d e f i n e G C T i l e S t i p Y O r i g i n ( 1 L < < 1 3 )
# d e f i n e G C F o n t ( 1 L < < 1 4 )
# d e f i n e G C S u b w i n d o w M o d e ( 1 L < < 1 5 )
# d e f i n e G C G r a p h i c s E x p o s u r e s ( 1 L < < 1 6 )
# d e f i n e G C C l i p X O r i g i n ( 1 L < < 1 7 )
# d e f i n e G C C l i p Y O r i g i n ( 1 L < < 1 8 )
# d e f i n e G C C l i p M a s k ( 1 L < < 1 9 )
# d e f i n e G C D a s h O f f s e t ( 1 L < < 2 0 )
# d e f i n e G C D a s h L i s t ( 1 L < < 2 1 )
# d e f i n e G C A r c M o d e ( 1 L < < 2 2 )

# d e f i n e F o n t L e f t T o R i g h t 0
# d e f i n e F o n t R i g h t T o L e f t 1

# d e f i n e X Y B i t m a p 0
# d e f i n e X Y P i x m a p 1
# d e f i n e Z P i x m a p 2

# d e f i n e A l l o c N o n e 0
# d e f i n e A l l o c A l l 1

# d e f i n e D o R e d ( 1 < < 0 )
# d e f i n e D o G r e e n ( 1 < < 1 )
# d e f i n e D o B l u e ( 1 < < 2 )
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Figure 6-179: < X 1 1 / X . h >, Part 11 of 12

# d e f i n e C u r s o r S h a p e 0
# d e f i n e T i l e S h a p e 1
# d e f i n e S t i p p l e S h a p e 2

# d e f i n e A u t o R e p e a t M o d e O f f 0
# d e f i n e A u t o R e p e a t M o d e O n 1
# d e f i n e A u t o R e p e a t M o d e D e f a u l t 2

# d e f i n e L e d M o d e O f f 0
# d e f i n e L e d M o d e O n 1

# d e f i n e K B K e y C l i c k P e r c e n t ( 1 L < < 0 )
# d e f i n e K B B e l l P e r c e n t ( 1 L < < 1 )
# d e f i n e K B B e l l P i t c h ( 1 L < < 2 )
# d e f i n e K B B e l l D u r a t i o n ( 1 L < < 3 )
# d e f i n e K B L e d ( 1 L < < 4 )
# d e f i n e K B L e d M o d e ( 1 L < < 5 )
# d e f i n e K B K e y ( 1 L < < 6 )
# d e f i n e K B A u t o R e p e a t M o d e ( 1 L < < 7 )

# d e f i n e M a p p i n g S u c c e s s 0
# d e f i n e M a p p i n g B u s y 1
# d e f i n e M a p p i n g F a i l e d 2

# d e f i n e M a p p i n g M o d i f i e r 0
# d e f i n e M a p p i n g K e y b o a r d 1
# d e f i n e M a p p i n g P o i n t e r 2
# d e f i n e D o n t P r e f e r B l a n k i n g 0
# d e f i n e P r e f e r B l a n k i n g 1
# d e f i n e D e f a u l t B l a n k i n g 2

# d e f i n e D o n t A l l o w E x p o s u r e s 0
# d e f i n e A l l o w E x p o s u r e s 1
# d e f i n e D e f a u l t E x p o s u r e s 2
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Figure 6-180: < X 1 1 / X . h >, Part 12 of 12

# d e f i n e S c r e e n S a v e r R e s e t 0
# d e f i n e S c r e e n S a v e r A c t i v e 1

# d e f i n e E n a b l e A c c e s s 1
# d e f i n e D i s a b l e A c c e s s 0
# d e f i n e S t a t i c G r a y 0
# d e f i n e G r a y S c a l e 1

# d e f i n e S t a t i c C o l o r 2
# d e f i n e P s e u d o C o l o r 3
# d e f i n e T r u e C o l o r 4
# d e f i n e D i r e c t C o l o r 5

# d e f i n e L S B F i r s t 0
# d e f i n e M S B F i r s t 1
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Figure 6-181: < X 1 1 / X c m s . h >, Part 1 of 5

# d e f i n e X c m s F a i l u r e 0
# d e f i n e X c m s S u c c e s s 1
# d e f i n e X c m s S u c c e s s W i t h C o m p r e s s i o n 2

# d e f i n e X c m s U n d e f i n e d F o r m a t ( X c m s C o l o r F o r m a t ) 0 x 0 0 0 0 0 0 0 0
# d e f i n e X c m s C I E X Y Z F o r m a t ( X c m s C o l o r F o r m a t ) 0 x 0 0 0 0 0 0 0 1
# d e f i n e X c m s C I E u v Y F o r m a t ( X c m s C o l o r F o r m a t ) 0 x 0 0 0 0 0 0 0 2
# d e f i n e X c m s C I E x y Y F o r m a t ( X c m s C o l o r F o r m a t ) 0 x 0 0 0 0 0 0 0 3
# d e f i n e X c m s C I E L a b F o r m a t ( X c m s C o l o r F o r m a t ) 0 x 0 0 0 0 0 0 0 4
# d e f i n e X c m s C I E L u v F o r m a t ( X c m s C o l o r F o r m a t ) 0 x 0 0 0 0 0 0 0 5
# d e f i n e X c m s T e k H V C F o r m a t ( X c m s C o l o r F o r m a t ) 0 x 0 0 0 0 0 0 0 6
# d e f i n e X c m s R G B F o r m a t ( X c m s C o l o r F o r m a t ) 0 x 8 0 0 0 0 0 0 0
# d e f i n e X c m s R G B i F o r m a t ( X c m s C o l o r F o r m a t ) 0 x 8 0 0 0 0 0 0 1

# d e f i n e X c m s I n i t N o n e 0 x 0 0
# d e f i n e X c m s I n i t S u c c e s s 0 x 0 1

t y p e d e f u n s i g n e d i n t X c m s C o l o r F o r m a t ;

t y p e d e f d o u b l e X c m s F l o a t ;

t y p e d e f s t r u c t {
u n s i g n e d s h o r t r e d ;
u n s i g n e d s h o r t g r e e n ;
u n s i g n e d s h o r t b l u e ;

} X c m s R G B ;
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Figure 6-182: < X 1 1 / X c m s . h >, Part 2 of 5

t y p e d e f s t r u c t {
X c m s F l o a t r e d ;
X c m s F l o a t g r e e n ;
X c m s F l o a t b l u e ;

} X c m s R G B i ;

t y p e d e f s t r u c t {
X c m s F l o a t X ;
X c m s F l o a t Y ;
X c m s F l o a t Z ;

} X c m s C I E X Y Z ;

t y p e d e f s t r u c t {
X c m s F l o a t u _ p r i m e ;
X c m s F l o a t v _ p r i m e ;
X c m s F l o a t Y ;

} X c m s C I E u v Y ;

t y p e d e f s t r u c t {
X c m s F l o a t x ;
X c m s F l o a t y ;
X c m s F l o a t Y ;

} X c m s C I E x y Y ;

t y p e d e f s t r u c t {
X c m s F l o a t L _ s t a r ;
X c m s F l o a t a _ s t a r ;
X c m s F l o a t b _ s t a r ;

} X c m s C I E L a b ;
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Figure 6-183: < X 1 1 / X c m s . h >, Part 3 of 5

t y p e d e f s t r u c t {
X c m s F l o a t L _ s t a r ;
X c m s F l o a t u _ s t a r ;
X c m s F l o a t v _ s t a r ;

} X c m s C I E L u v ;

t y p e d e f s t r u c t {
X c m s F l o a t H ;
X c m s F l o a t V ;
X c m s F l o a t C ;

} X c m s T e k H V C ;

t y p e d e f s t r u c t {
X c m s F l o a t p a d 0 ;
X c m s F l o a t p a d 1 ;
X c m s F l o a t p a d 2 ;
X c m s F l o a t p a d 3 ;

} X c m s P a d ;
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Figure 6-184: < X 1 1 / X c m s . h >, Part 4 of 5

t y p e d e f s t r u c t {
u n i o n {

X c m s R G B R G B ;
X c m s R G B i R G B i ;
X c m s C I E X Y Z C I E X Y Z ;
X c m s C I E u v Y C I E u v Y ;
X c m s C I E x y Y C I E x y Y ;
X c m s C I E L a b C I E L a b ;
X c m s C I E L u v C I E L u v ;
X c m s T e k H V C T e k H V C ;
X c m s P a d P a d ;

} s p e c ;
u n s i g n e d l o n gp i x e l ;
X c m s C o l o r F o r m a t f o r m a t ;

} X c m s C o l o r ;

t y p e d e f s t r u c t {
X c m s C o l o r s c r e e n W h i t e P t ;
X P o i n t e r f u n c t i o n S e t ;
X P o i n t e r s c r e e n D a t a ;
u n s i g n e d c h a r s t a t e ;
c h a r p a d [ 3 ] ;

} X c m s P e r S c r n I n f o ;

t y p e d e f v o i d * X c m s C C C ;

t y p e d e f S t a t u s ( * X c m s C o n v e r s i o n P r o c ) ( ) ;
t y p e d e f X c m s C o n v e r s i o n P r o c * X c m s F u n c L i s t P t r ;
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Figure 6-185: < X 1 1 / X c m s . h >, Part 5 of 5

t y p e d e f s t r u c t {
c h a r * p r e f i x ;
X c m s C o l o r F o r m a t i d ;
X c m s P a r s e S t r i n g P r o c p a r s e S t r i n g ;
X c m s F u n c L i s t P t r t o _ C I E X Y Z ;
X c m s F u n c L i s t P t r f r o m _ C I E X Y Z ;
i n t i n v e r s e _ f l a g ;

} X c m s C o l o r S p a c e ;

t y p e d e f s t r u c t {
X c m s C o l o r S p a c e * * D D C o l o r S p a c e s ;
X c m s S c r e e n I n i t P r o c s c r e e n I n i t P r o c ;
X c m s S c r e e n F r e e P r o c s c r e e n F r e e P r o c ;

} X c m s F u n c t i o n S e t ;
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Figure 6-186: < X 1 1 / X l i b . h >, Part 1 of 27

t y p e d e f v o i d * X P o i n t e r ;

# d e f i n e B o o l i n t
# d e f i n e S t a t u s i n t
# d e f i n e T r u e 1
# d e f i n e F a l s e 0
# d e f i n e Q u e u e d A l r e a d y 0
# d e f i n e Q u e u e d A f t e r R e a d i n g 1
# d e f i n e Q u e u e d A f t e r F l u s h 2

# d e f i n e A l l P l a n e s ( ( u n s i g n e d l o n g ) ̃ 0 L )

Figure 6-187: < X 1 1 / X l i b . h >, Part 2 of 27

t y p d e f v o i d X E x t D a t a ;

t y p d e f v o i d X E x t C o d e s ;

t y p e d e f s t r u c t {
i n t d e p t h ;
i n t b i t s _ p e r _ p i x e l ;
i n t s c a n l i n e _ p a d ;

} X P i x m a p F o r m a t V a l u e s ;
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Figure 6-188: < X 1 1 / X l i b . h >, Part 3 of 27

t y p e d e f s t r u c t {
i n t f u n c t i o n ;
u n s i g n e d l o n g p l a n e _ m a s k ;
u n s i g n e d l o n g f o r e g r o u n d ;
u n s i g n e d l o n g b a c k g r o u n d ;
i n t l i n e _ w i d t h ;
i n t l i n e _ s t y l e ;
i n t c a p _ s t y l e ;
i n t j o i n _ s t y l e ;
i n t f i l l _ s t y l e ;
i n t f i l l _ r u l e ;
i n t a r c _ m o d e ;
P i x m a p t i l e ;
P i x m a p s t i p p l e ;
i n t t s _ x _ o r i g i n ;
i n t t s _ y _ o r i g i n ;
F o n t f o n t ;
i n t s u b w i n d o w _ m o d e ;
B o o l g r a p h i c s _ e x p o s u r e s ;
i n t c l i p _ x _ o r i g i n ;
i n t c l i p _ y _ o r i g i n ;
P i x m a p c l i p _ m a s k ;
i n t d a s h _ o f f s e t ;
c h a r d a s h e s ;

} X G C V a l u e s ;

t y p e d e f v o i d * G C ;

t y p e d e f s t r u c t _ d u m m y V i s u a l ;
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Figure 6-189: < X 1 1 / X l i b . h >, Part 4 of 27

t y p e d e f s t r u c t _ d u m m y S c r e e n ;

t y p e d e f s t r u c t {
P i x m a p b a c k g r o u n d _ p i x m a p ;
u n s i g n e d l o n g b a c k g r o u n d _ p i x e l ;
P i x m a p b o r d e r _ p i x m a p ;
u n s i g n e d l o n g b o r d e r _ p i x e l ;
i n t b i t _ g r a v i t y ;
i n t w i n _ g r a v i t y ;
i n t b a c k i n g _ s t o r e ;
u n s i g n e d l o n g b a c k i n g _ p l a n e s ;
u n s i g n e d l o n g b a c k i n g _ p i x e l ;
B o o l s a v e _ u n d e r ;
l o n g e v e n t _ m a s k ;
l o n g d o _ n o t _ p r o p a g a t e _ m a s k ;
B o o l o v e r r i d e _ r e d i r e c t ;
C o l o r m a p c o l o r m a p ;
C u r s o r c u r s o r ;

} X S e t W i n d o w A t t r i b u t e s ;
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Figure 6-190: < X 1 1 / X l i b . h >, Part 5 of 27

t y p e d e f s t r u c t _ d u m m y S c r e e n F o r m a t ;

t y p e d e f s t r u c t {
i n t x , y ;
i n t w i d t h , h e i g h t ;
i n t b o r d e r _ w i d t h ;
i n t d e p t h ;
V i s u a l * v i s u a l ;
W i n d o w r o o t ;
i n t c l a s s ;
i n t b i t _ g r a v i t y ;
i n t w i n _ g r a v i t y ;
i n t b a c k i n g _ s t o r e ;
u n s i g n e d l o n g b a c k i n g _ p l a n e s ;
u n s i g n e d l o n g b a c k i n g _ p i x e l ;
B o o l s a v e _ u n d e r ;
C o l o r m a p c o l o r m a p ;
B o o l m a p _ i n s t a l l e d ;
i n t m a p _ s t a t e ;
l o n g a l l _ e v e n t _ m a s k s ;
l o n g y o u r _ e v e n t _ m a s k ;
l o n g d o _ n o t _ p r o p a g a t e _ m a s k ;
B o o l o v e r r i d e _ r e d i r e c t ;
S c r e e n * s c r e e n ;

} X W i n d o w A t t r i b u t e s ;
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Figure 6-191: < X 1 1 / X l i b . h >, Part 6 of 27

t y p e d e f s t r u c t {
i n t f a m i l y ;
i n t l e n g t h ;
c h a r * a d d r e s s ;

} X H o s t A d d r e s s ;

t y p e d e f s t r u c t _ X I m a g e {
i n t w i d t h , h e i g h t ;
i n t x o f f s e t ;
i n t f o r m a t ;
c h a r * d a t a ;
i n t b y t e _ o r d e r ;
i n t b i t m a p _ u n i t ;
i n t b i t m a p _ b i t _ o r d e r ;
i n t b i t m a p _ p a d ;
i n t d e p t h ;
i n t b y t e s _ p e r _ l i n e ;
i n t b i t s _ p e r _ p i x e l ;
u n s i g n e d l o n g r e d _ m a s k ;
u n s i g n e d l o n g g r e e n _ m a s k ;
u n s i g n e d l o n g b l u e _ m a s k ;
X P o i n t e r o b d a t a ;
s t r u c t f u n c s {

s t r u c t _ X I m a g e * ( * c r e a t e _ i m a g e ) ( ) ;
i n t ( * d e s t r o y _ i m a g e ) ( ) ;
u n s i g n e d l o n g ( * g e t _ p i x e l ) ( ) ;
i n t ( * p u t _ p i x e l ) ( ) ;
s t r u c t _ X I m a g e * ( * s u b _ i m a g e ) ( ) ;
i n t ( * a d d _ p i x e l ) ( ) ;

} f ;
} X I m a g e ;
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Figure 6-192: < X 1 1 / X l i b . h >, Part 7 of 27

t y p e d e f s t r u c t {
i n t x , y ;
i n t w i d t h , h e i g h t ;
i n t b o r d e r _ w i d t h ;
W i n d o w s i b l i n g ;
i n t s t a c k _ m o d e ;

} X W i n d o w C h a n g e s ;

t y p e d e f s t r u c t {
u n s i g n e d l o n g p i x e l ;
u n s i g n e d s h o r t r e d , g r e e n , b l u e ;
c h a r f l a g s ;
c h a r p a d ;

} X C o l o r ;

t y p e d e f s t r u c t {
s h o r t x 1 , y 1 , x 2 , y 2 ;

} X S e g m e n t ;

t y p e d e f s t r u c t {
s h o r t x , y ;

} X P o i n t ;

t y p e d e f s t r u c t {
s h o r t x , y ;
u n s i g n e d s h o r t w i d t h , h e i g h t ;

} X R e c t a n g l e ;

t y p e d e f s t r u c t {
s h o r t x , y ;
u n s i g n e d s h o r t w i d t h , h e i g h t ;
s h o r t a n g l e 1 , a n g l e 2 ;

} X A r c ;
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Figure 6-193: < X 1 1 / X l i b . h >, Part 8 of 27

t y p e d e f s t r u c t {
i n t k e y _ c l i c k _ p e r c e n t ;
i n t b e l l _ p e r c e n t ;
i n t b e l l _ p i t c h ;
i n t b e l l _ d u r a t i o n ;
i n t l e d ;
i n t l e d _ m o d e ;
i n t k e y ;
i n t a u t o _ r e p e a t _ m o d e ;

} X K e y b o a r d C o n t r o l ;

t y p e d e f s t r u c t {
i n t k e y _ c l i c k _ p e r c e n t ;
i n t b e l l _ p e r c e n t ;
u n s i g n e d i n t b e l l _ p i t c h , b e l l _ d u r a t i o n ;
u n s i g n e d l o n g l e d _ m a s k ;
i n t g l o b a l _ a u t o _ r e p e a t ;
c h a r a u t o _ r e p e a t s [ 3 2 ] ;

} X K e y b o a r d S t a t e ;
t y p e d e f s t r u c t {

T i m e t i m e ;
s h o r t x , y ;

} X T i m e C o o r d ;

t y p e d e f s t r u c t {
i n t m a x _ k e y p e r m o d ;
K e y C o d e * m o d i f i e r m a p ;

} X M o d i f i e r K e y m a p ;

t y p e d e f s t r u c t _ d u m m y D i s p l a y ;
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Figure 6-194: < X 1 1 / X l i b . h >, Part 9 of 27

t y p e d e f s t r u c t {
i n t t y p e ;
u n s i g n e d l o n g s e r i a l ;
B o o l s e n d _ e v e n t ;
D i s p l a y * d i s p l a y ;
W i n d o w w i n d o w ;
W i n d o w r o o t ;
W i n d o w s u b w i n d o w ;
T i m e t i m e ;
i n t x , y ;
i n t x _ r o o t , y _ r o o t ;
u n s i g n e d i n t s t a t e ;
u n s i g n e d i n t k e y c o d e ;
B o o l s a m e _ s c r e e n ;

} X K e y E v e n t ;
t y p e d e f X K e y E v e n t X K e y P r e s s e d E v e n t ;
t y p e d e f X K e y E v e n t X K e y R e l e a s e d E v e n t ;

t y p e d e f s t r u c t {
i n t t y p e ;
u n s i g n e d l o n g s e r i a l ;
B o o l s e n d _ e v e n t ;
D i s p l a y * d i s p l a y ;
W i n d o w w i n d o w ;
W i n d o w r o o t ;
W i n d o w s u b w i n d o w ;
T i m e t i m e ;
i n t x , y ;
i n t x _ r o o t , y _ r o o t ;
u n s i g n e d i n t s t a t e ;
u n s i g n e d i n t b u t t o n ;
B o o l s a m e _ s c r e e n ;

} X B u t t o n E v e n t ;
t y p e d e f X B u t t o n E v e n t X B u t t o n P r e s s e d E v e n t ;
t y p e d e f X B u t t o n E v e n t X B u t t o n R e l e a s e d E v e n t ;
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Figure 6-195: < X 1 1 / X l i b . h >, Part 10 of 27

t y p e d e f s t r u c t {
i n t t y p e ;
u n s i g n e d l o n g s e r i a l ;
B o o l s e n d _ e v e n t ;
D i s p l a y * d i s p l a y ;
W i n d o w w i n d o w ;
W i n d o w r o o t ;
W i n d o w s u b w i n d o w ;
T i m e t i m e ;
i n t x , y ;
i n t x _ r o o t , y _ r o o t ;
u n s i g n e d i n t s t a t e ;
c h a r i s _ h i n t ;
B o o l s a m e _ s c r e e n ;

} X M o t i o n E v e n t ;
t y p e d e f X M o t i o n E v e n t X P o i n t e r M o v e d E v e n t ;

t y p e d e f s t r u c t {
i n t t y p e ;
u n s i g n e d l o n g s e r i a l ;
B o o l s e n d _ e v e n t ;
D i s p l a y * d i s p l a y ;
W i n d o w w i n d o w ;
W i n d o w r o o t ;
W i n d o w s u b w i n d o w ;
T i m e t i m e ;
i n t x , y ;
i n t x _ r o o t , y _ r o o t ;
i n t m o d e ;
i n t d e t a i l ;
B o o l s a m e _ s c r e e n ;
B o o l f o c u s ;
u n s i g n e d i n t s t a t e ;

} X C r o s s i n g E v e n t ;
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Figure 6-196: < X 1 1 / X l i b . h >, Part 11 of 27

t y p e d e f X C r o s s i n g E v e n t X E n t e r W i n d o w E v e n t ;
t y p e d e f X C r o s s i n g E v e n t X L e a v e W i n d o w E v e n t ;
t y p e d e f s t r u c t {

i n t t y p e ;
u n s i g n e d l o n g s e r i a l ;
B o o l s e n d _ e v e n t ;
D i s p l a y * d i s p l a y ;
W i n d o w w i n d o w ;
i n t m o d e ;
i n t d e t a i l ;

} X F o c u s C h a n g e E v e n t ;
t y p e d e f X F o c u s C h a n g e E v e n t X F o c u s I n E v e n t ;
t y p e d e f X F o c u s C h a n g e E v e n t X F o c u s O u t E v e n t ;

t y p e d e f s t r u c t {
i n t t y p e ;
u n s i g n e d l o n g s e r i a l ;
B o o l s e n d _ e v e n t ;
D i s p l a y * d i s p l a y ;
W i n d o w w i n d o w ;
c h a r k e y _ v e c t o r [ 3 2 ] ;

} X K e y m a p E v e n t ;

t y p e d e f s t r u c t {
i n t t y p e ;
u n s i g n e d l o n g s e r i a l ;
B o o l s e n d _ e v e n t ;
D i s p l a y * d i s p l a y ;
W i n d o w w i n d o w ;
i n t x , y ;
i n t w i d t h , h e i g h t ;
i n t c o u n t ;

} X E x p o s e E v e n t ;
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Figure 6-197: < X 1 1 / X l i b . h >, Part 12 of 27

t y p e d e f s t r u c t {
i n t t y p e ;
u n s i g n e d l o n g s e r i a l ;
B o o l s e n d _ e v e n t ;
D i s p l a y * d i s p l a y ;
D r a w a b l e d r a w a b l e ;
i n t x , y ;
i n t w i d t h , h e i g h t ;
i n t c o u n t ;
i n t m a j o r _ c o d e ;
i n t m i n o r _ c o d e ;

} X G r a p h i c s E x p o s e E v e n t ;

t y p e d e f s t r u c t {
i n t t y p e ;
u n s i g n e d l o n g s e r i a l ;
B o o l s e n d _ e v e n t ;
D i s p l a y * d i s p l a y ;
D r a w a b l e d r a w a b l e ;
i n t m a j o r _ c o d e ;
i n t m i n o r _ c o d e ;

} X N o E x p o s e E v e n t ;

t y p e d e f s t r u c t {
i n t t y p e ;
u n s i g n e d l o n g s e r i a l ;
B o o l s e n d _ e v e n t ;
D i s p l a y * d i s p l a y ;
W i n d o w w i n d o w ;
i n t s t a t e ;

} X V i s i b i l i t y E v e n t ;
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Figure 6-198: < X 1 1 / X l i b . h >, Part 13 of 27

t y p e d e f s t r u c t {
i n t t y p e ;
u n s i g n e d l o n g s e r i a l ;
B o o l s e n d _ e v e n t ;
D i s p l a y * d i s p l a y ;
W i n d o w p a r e n t ;
W i n d o w w i n d o w ;
i n t x , y ;
i n t w i d t h , h e i g h t ;
i n t b o r d e r _ w i d t h ;
B o o l o v e r r i d e _ r e d i r e c t ;

} X C r e a t e W i n d o w E v e n t ;

t y p e d e f s t r u c t {
i n t t y p e ;
u n s i g n e d l o n g s e r i a l ;
B o o l s e n d _ e v e n t ;
D i s p l a y * d i s p l a y ;
W i n d o w e v e n t ;
W i n d o w w i n d o w ;

} X D e s t r o y W i n d o w E v e n t ;

t y p e d e f s t r u c t {
i n t t y p e ;
u n s i g n e d l o n g s e r i a l ;
B o o l s e n d _ e v e n t ;
D i s p l a y * d i s p l a y ;
W i n d o w e v e n t ;
W i n d o w w i n d o w ;
B o o l f r o m _ c o n f i g u r e ;

} X U n m a p E v e n t ;
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Figure 6-199: < X 1 1 / X l i b . h >, Part 14 of 27

t y p e d e f s t r u c t {
i n t t y p e ;
u n s i g n e d l o n g s e r i a l ;
B o o l s e n d _ e v e n t ;
D i s p l a y * d i s p l a y ;
W i n d o w e v e n t ;
W i n d o w w i n d o w ;
B o o l o v e r r i d e _ r e d i r e c t ;

} X M a p E v e n t ;

t y p e d e f s t r u c t {
i n t t y p e ;
u n s i g n e d l o n g s e r i a l ;
B o o l s e n d _ e v e n t ;
D i s p l a y * d i s p l a y ;
W i n d o w p a r e n t ;
W i n d o w w i n d o w ;

} X M a p R e q u e s t E v e n t ;

t y p e d e f s t r u c t {
i n t t y p e ;
u n s i g n e d l o n g s e r i a l ;
B o o l s e n d _ e v e n t ;
D i s p l a y * d i s p l a y ;
W i n d o w e v e n t ;
W i n d o w w i n d o w ;
W i n d o w p a r e n t ;
i n t x , y ;
B o o l o v e r r i d e _ r e d i r e c t ;

} X R e p a r e n t E v e n t ;
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Figure 6-200: < X 1 1 / X l i b . h >, Part 15 of 27

t y p e d e f s t r u c t {
i n t t y p e ;
u n s i g n e d l o n g s e r i a l ;
B o o l s e n d _ e v e n t ;
D i s p l a y * d i s p l a y ;
W i n d o w e v e n t ;
W i n d o w w i n d o w ;
i n t x , y ;
i n t w i d t h , h e i g h t ;
i n t b o r d e r _ w i d t h ;
W i n d o w a b o v e ;
B o o l o v e r r i d e _ r e d i r e c t ;

} X C o n f i g u r e E v e n t ;

t y p e d e f s t r u c t {
i n t t y p e ;
u n s i g n e d l o n g s e r i a l ;
B o o l s e n d _ e v e n t ;
D i s p l a y * d i s p l a y ;
W i n d o w e v e n t ;
W i n d o w w i n d o w ;
i n t x , y ;

} X G r a v i t y E v e n t ;

t y p e d e f s t r u c t {
i n t t y p e ;
u n s i g n e d l o n g s e r i a l ;
B o o l s e n d _ e v e n t ;
D i s p l a y * d i s p l a y ;
W i n d o w w i n d o w ;
i n t w i d t h , h e i g h t ;

} X R e s i z e R e q u e s t E v e n t ;
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Figure 6-201: < X 1 1 / X l i b . h >, Part 16 of 27

t y p e d e f s t r u c t {
i n t t y p e ;
u n s i g n e d l o n g s e r i a l ;
B o o l s e n d _ e v e n t ;
D i s p l a y * d i s p l a y ;
W i n d o w p a r e n t ;
W i n d o w w i n d o w ;
i n t x , y ;
i n t w i d t h , h e i g h t ;
i n t b o r d e r _ w i d t h ;
W i n d o w a b o v e ;
i n t d e t a i l ;
u n s i g n e d l o n g v a l u e _ m a s k ;

} X C o n f i g u r e R e q u e s t E v e n t ;

t y p e d e f s t r u c t {
i n t t y p e ;
u n s i g n e d l o n g s e r i a l ;
B o o l s e n d _ e v e n t ;
D i s p l a y * d i s p l a y ;
W i n d o w e v e n t ;
W i n d o w w i n d o w ;
i n t p l a c e ;

} X C i r c u l a t e E v e n t ;

t y p e d e f s t r u c t {
i n t t y p e ;
u n s i g n e d l o n g s e r i a l ;
B o o l s e n d _ e v e n t ;
D i s p l a y * d i s p l a y ;
W i n d o w p a r e n t ;
W i n d o w w i n d o w ;
i n t p l a c e ;

} X C i r c u l a t e R e q u e s t E v e n t ;
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Figure 6-202: < X 1 1 / X l i b . h >, Part 17 of 27

t y p e d e f s t r u c t {
i n t t y p e ;
u n s i g n e d l o n g s e r i a l ;
B o o l s e n d _ e v e n t ;
D i s p l a y * d i s p l a y ;
W i n d o w w i n d o w ;
A t o m a t o m ;
T i m e t i m e ;
i n t s t a t e ;

} X P r o p e r t y E v e n t ;

t y p e d e f s t r u c t {
i n t t y p e ;
u n s i g n e d l o n g s e r i a l ;
B o o l s e n d _ e v e n t ;
D i s p l a y * d i s p l a y ;
W i n d o w w i n d o w ;
A t o m s e l e c t i o n ;
T i m e t i m e ;

} X S e l e c t i o n C l e a r E v e n t ;

t y p e d e f s t r u c t {
i n t t y p e ;
u n s i g n e d l o n g s e r i a l ;
B o o l s e n d _ e v e n t ;
D i s p l a y * d i s p l a y ;
W i n d o w o w n e r ;
W i n d o w r e q u e s t o r ;
A t o m s e l e c t i o n ;
A t o m t a r g e t ;
A t o m p r o p e r t y ;
T i m e t i m e ;

} X S e l e c t i o n R e q u e s t E v e n t ;
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Figure 6-203: < X 1 1 / X l i b . h >, Part 18 of 27

t y p e d e f s t r u c t {
i n t t y p e ;
u n s i g n e d l o n g s e r i a l ;
B o o l s e n d _ e v e n t ;
D i s p l a y * d i s p l a y ;
W i n d o w r e q u e s t o r ;
A t o m s e l e c t i o n ;
A t o m t a r g e t ;
A t o m p r o p e r t y ;
T i m e t i m e ;

} X S e l e c t i o n E v e n t ;

t y p e d e f s t r u c t {
i n t t y p e ;
D i s p l a y * d i s p l a y ;
X I D r e s o u r c e i d ;
u n s i g n e d l o n g s e r i a l ;
u n s i g n e d c h a r e r r o r _ c o d e ;
u n s i g n e d c h a r r e q u e s t _ c o d e ;
u n s i g n e d c h a r m i n o r _ c o d e ;

} X E r r o r E v e n t ;

t y p e d e f s t r u c t {
i n t t y p e ;
u n s i g n e d l o n g s e r i a l ;
B o o l s e n d _ e v e n t ;
D i s p l a y * d i s p l a y ;
W i n d o w w i n d o w ;
A t o m m e s s a g e _ t y p e ;
i n t f o r m a t ;
u n i o n {

c h a r b [ 2 0 ] ;
s h o r t s [ 1 0 ] ;
l o n g l [ 5 ] ;

} d a t a ;
} X C l i e n t M e s s a g e E v e n t ;
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Figure 6-204: < X 1 1 / X l i b . h >, Part 19 of 27

t y p e d e f s t r u c t {
i n t t y p e ;
u n s i g n e d l o n g s e r i a l ;
B o o l s e n d _ e v e n t ;
D i s p l a y * d i s p l a y ;
W i n d o w w i n d o w ;
C o l o r m a p c o l o r m a p ;
B o o l n e w ;
i n t s t a t e ;

} X C o l o r m a p E v e n t ;

t y p e d e f s t r u c t {
i n t t y p e ;
u n s i g n e d l o n g s e r i a l ;
B o o l s e n d _ e v e n t ;
D i s p l a y * d i s p l a y ;
W i n d o w w i n d o w ;
i n t r e q u e s t ;
i n t f i r s t _ k e y c o d e ;
i n t c o u n t ;

} X M a p p i n g E v e n t ;

t y p e d e f s t r u c t {
i n t t y p e ;
u n s i g n e d l o n g s e r i a l ;
B o o l s e n d _ e v e n t ;
D i s p l a y * d i s p l a y ;
W i n d o w w i n d o w ;

} X A n y E v e n t ;
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Figure 6-205: < X 1 1 / X l i b . h >, Part 20 of 27

t y p e d e f u n i o n _ X E v e n t {
i n t t y p e ;
X A n y E v e n t x a n y ;
X K e y E v e n t x k e y ;
X B u t t o n E v e n t x b u t t o n ;
X M o t i o n E v e n t x m o t i o n ;
X C r o s s i n g E v e n t x c r o s s i n g ;
X F o c u s C h a n g e E v e n t x f o c u s ;
X E x p o s e E v e n t x e x p o s e ;
X G r a p h i c s E x p o s e E v e n t x g r a p h i c s e x p o s e ;
X N o E x p o s e E v e n t x n o e x p o s e ;
X V i s i b i l i t y E v e n t x v i s i b i l i t y ;
X C r e a t e W i n d o w E v e n t x c r e a t e w i n d o w ;
X D e s t r o y W i n d o w E v e n t x d e s t r o y w i n d o w ;
X U n m a p E v e n t x u n m a p ;
X M a p E v e n t x m a p ;
X M a p R e q u e s t E v e n t x m a p r e q u e s t ;
X R e p a r e n t E v e n t x r e p a r e n t ;
X C o n f i g u r e E v e n t x c o n f i g u r e ;
X G r a v i t y E v e n t x g r a v i t y ;
X R e s i z e R e q u e s t E v e n t x r e s i z e r e q u e s t ;
X C o n f i g u r e R e q u e s t E v e n t x c o n f i g u r e r e q u e s t ;
X C i r c u l a t e E v e n t x c i r c u l a t e ;
X C i r c u l a t e R e q u e s t E v e n t x c i r c u l a t e r e q u e s t ;
X P r o p e r t y E v e n t x p r o p e r t y ;
X S e l e c t i o n C l e a r E v e n t x s e l e c t i o n c l e a r ;
X S e l e c t i o n R e q u e s t E v e n t x s e l e c t i o n r e q u e s t ;
X S e l e c t i o n E v e n t x s e l e c t i o n ;
X C o l o r m a p E v e n t x c o l o r m a p ;
X C l i e n t M e s s a g e E v e n t x c l i e n t ;
X M a p p i n g E v e n t x m a p p i n g ;
X E r r o r E v e n t x e r r o r ;
X K e y m a p E v e n t x k e y m a p ;
l o n g p a d [ 2 4 ] ;

} X E v e n t ;
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Figure 6-206: < X 1 1 / X l i b . h >, Part 21 of 27

t y p e d e f s t r u c t {
s h o r t l b e a r i n g ;
s h o r t r b e a r i n g ;
s h o r t w i d t h ;
s h o r t a s c e n t ;
s h o r t d e s c e n t ;
u n s i g n e d s h o r t a t t r i b u t e s ;

} X C h a r S t r u c t ;

t y p e d e f s t r u c t {
A t o m n a m e ;
u n s i g n e d l o n g c a r d 3 2 ;

} X F o n t P r o p ;

t y p e d e f s t r u c t {
X E x t D a t a * e x t _ d a t a ;
F o n t f i d ;
u n s i g n e d d i r e c t i o n ;
u n s i g n e d m i n _ c h a r _ o r _ b y t e 2 ;
u n s i g n e d m a x _ c h a r _ o r _ b y t e 2 ;
u n s i g n e d m i n _ b y t e 1 ;
u n s i g n e d m a x _ b y t e 1 ;
B o o l a l l _ c h a r s _ e x i s t ;
u n s i g n e d d e f a u l t _ c h a r ;
i n t n _ p r o p e r t i e s ;
X F o n t P r o p * p r o p e r t i e s ;
X C h a r S t r u c t m i n _ b o u n d s ;
X C h a r S t r u c t m a x _ b o u n d s ;
X C h a r S t r u c t * p e r _ c h a r ;
i n t a s c e n t ;
i n t d e s c e n t ;

} X F o n t S t r u c t ;
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Figure 6-207: < X 1 1 / X l i b . h >, Part 22 of 27

t y p e d e f s t r u c t {
c h a r * c h a r s ;
i n t n c h a r s ;
i n t d e l t a ;
F o n t f o n t ;

} X T e x t I t e m ;

t y p e d e f s t r u c t {
u n s i g n e d c h a r b y t e 1 ;
u n s i g n e d c h a r b y t e 2 ;

} X C h a r 2 b ;

t y p e d e f s t r u c t {
X C h a r 2 b * c h a r s ;
i n t n c h a r s ;
i n t d e l t a ;
F o n t f o n t ;

} X T e x t I t e m 1 6 ;

t y p e d e f u n i o n {
D i s p l a y * d i s p l a y ;
G C g c ;
V i s u a l * v i s u a l ;
S c r e e n * s c r e e n ;
S c r e e n F o r m a t * p i x m a p _ f o r m a t ;
X F o n t S t r u c t * f o n t ;

} X E D a t a O b j e c t ;

t y p e d e f s t r u c t {
X R e c t a n g l e m a x _ i n k _ e x t e n t ;
X R e c t a n g l e m a x _ l o g i c a l _ e x t e n t ;

} X F o n t S e t E x t e n t s ;

t y p e d e f s t r u c t _ d u m m y X F o n t S e t ;
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Figure 6-208: < X 1 1 / X l i b . h >, Part 23 of 27

t y p e d e f s t r u c t {
c h a r * c h a r s ;
i n t n c h a r s ;
i n t d e l t a ;
X F o n t S e t * f o n t _ s e t ;

} X m b T e x t I t e m ;

t y p e d e f s t r u c t {
w c h a r _ t * c h a r s ;
i n t n c h a r s ;
i n t d e l t a ;
X F o n t S e t f o n t _ s e t ;

} X w c T e x t I t e m ;

t y p e d e f v o i d ( * X I M P r o c ) ( ) ;

t y p e d e f v o i d * X I M ;
t y p e d e f v o i d * X I C ;

t y p e d e f u n s i g n e d l o n g X I M S t y l e ;

t y p e d e f s t r u c t {
u n s i g n e d s h o r t c o u n t _ s t y l e s ;
X I M S t y l e * s u p p o r t e d _ s t y l e s ;

} X I M S t y l e s ;

# d e f i n e X I M P r e e d i t A r e a 0 x 0 0 0 1 L
# d e f i n e X I M P r e e d i t C a l l b a c k s 0 x 0 0 0 2 L
# d e f i n e X I M P r e e d i t P o s i t i o n 0 x 0 0 0 4 L
# d e f i n e X I M P r e e d i t N o t h i n g 0 x 0 0 0 8 L
# d e f i n e X I M P r e e d i t N o n e 0 x 0 0 1 0 L
# d e f i n e X I M S t a t u s A r e a 0 x 0 1 0 0 L
# d e f i n e X I M S t a t u s C a l l b a c k s 0 x 0 2 0 0 L
# d e f i n e X I M S t a t u s N o t h i n g 0 x 0 4 0 0 L
# d e f i n e X I M S t a t u s N o n e 0 x 0 8 0 0 L
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Figure 6-209: < X 1 1 / X l i b . h >, Part 24 of 27

# d e f i n e X N V a N e s t e d L i s t " X N V a N e s t e d L i s t "
# d e f i n e X N Q u e r y I n p u t S t y l e " q u e r y I n p u t S t y l e "
# d e f i n e X N C l i e n t W i n d o w " c l i e n t W i n d o w "
# d e f i n e X N I n p u t S t y l e " i n p u t S t y l e "
# d e f i n e X N F o c u s W i n d o w " f o c u s W i n d o w "
# d e f i n e X N R e s o u r c e N a m e " r e s o u r c e N a m e "
# d e f i n e X N R e s o u r c e C l a s s " r e s o u r c e C l a s s "
# d e f i n e X N G e o m e t r y C a l l b a c k " g e o m e t r y C a l l b a c k "
# d e f i n e X N F i l t e r E v e n t s " f i l t e r E v e n t s "
# d e f i n e X N P r e e d i t S t a r t C a l l b a c k " p r e e d i t S t a r t C a l l b a c k "
# d e f i n e X N P r e e d i t D o n e C a l l b a c k " p r e e d i t D o n e C a l l b a c k "
# d e f i n e X N P r e e d i t D r a w C a l l b a c k " p r e e d i t D r a w C a l l b a c k "
# d e f i n e X N P r e e d i t C a r e t C a l l b a c k " p r e e d i t C a r e t C a l l b a c k "
# d e f i n e X N P r e e d i t A t t r i b u t e s " p r e e d i t A t t r i b u t e s "
# d e f i n e X N S t a t u s S t a r t C a l l b a c k " s t a t u s S t a r t C a l l b a c k "
# d e f i n e X N S t a t u s D o n e C a l l b a c k " s t a t u s D o n e C a l l b a c k "
# d e f i n e X N S t a t u s D r a w C a l l b a c k " s t a t u s D r a w C a l l b a c k "
# d e f i n e X N S t a t u s A t t r i b u t e s " s t a t u s A t t r i b u t e s "
# d e f i n e X N A r e a " a r e a "
# d e f i n e X N A r e a N e e d e d " a r e a N e e d e d "
# d e f i n e X N S p o t L o c a t i o n " s p o t L o c a t i o n "
# d e f i n e X N C o l o r m a p " c o l o r M a p "
# d e f i n e X N S t d C o l o r m a p " s t d C o l o r M a p "
# d e f i n e X N F o r e g r o u n d " f o r e g r o u n d "
# d e f i n e X N B a c k g r o u n d " b a c k g r o u n d "
# d e f i n e X N B a c k g r o u n d P i x m a p " b a c k g r o u n d P i x m a p "
# d e f i n e X N F o n t S e t " f o n t S e t "
# d e f i n e X N L i n e S p a c e " l i n e S p a c e "
# d e f i n e X N C u r s o r " c u r s o r "
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Figure 6-210: < X 1 1 / X l i b . h >, Part 25 of 27

# d e f i n e X B u f f e r O v e r f l o w - 1
# d e f i n e X L o o k u p N o n e 1
# d e f i n e X L o o k u p C h a r s 2
# d e f i n e X L o o k u p K e y S y m 3
# d e f i n e X L o o k u p B o t h 4

t y p e d e f X P o i n t e r X V a N e s t e d L i s t ;

t y p e d e f s t r u c t {
X P o i n t e r c l i e n t _ d a t a ;
X I M P r o c c a l l b a c k ;

} X I M C a l l b a c k ;

t y p e d e f u n s i g n e d l o n g X I M F e e d b a c k ;

# d e f i n e X I M R e v e r s e 1
# d e f i n e X I M U n d e r l i n e ( 1 < < 1 )
# d e f i n e X I M H i g h l i g h t ( 1 < < 2 )
# d e f i n e X I M P r i m a r y ( 1 < < 5 )
# d e f i n e X I M S e c o n d a r y ( 1 < < 6 )
# d e f i n e X I M T e r t i a r y ( 1 < < 7 )

t y p e d e f s t r u c t _ X I M T e x t {
u n s i g n e d s h o r t l e n g t h ;
X I M F e e d b a c k * f e e d b a c k ;
B o o l e n c o d i n g _ i s _ w c h a r ;
u n i o n {

c h a r * m u l t i _ b y t e ;
w c h a r _ t * w i d e _ c h a r ;

} s t r i n g ;
} X I M T e x t ;
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Figure 6-211: < X 1 1 / X l i b . h >, Part 26 of 27

t y p e d e f s t r u c t _ X I M P r e e d i t D r a w C a l l b a c k S t r u c t {
i n t c a r e t ;
i n t c h g _ f i r s t ;
i n t c h g _ l e n g t h ;
X I M T e x t * t e x t ;

} X I M P r e e d i t D r a w C a l l b a c k S t r u c t ;

t y p e d e f e n u m {
X I M F o r w a r d C h a r , X I M B a c k w a r d C h a r ,
X I M F o r w a r d W o r d , X I M B a c k w a r d W o r d ,
X I M C a r e t U p , X I M C a r e t D o w n ,
X I M N e x t L i n e , X I M P r e v i o u s L i n e ,
X I M L i n e S t a r t , X I M L i n e E n d ,
X I M A b s o l u t e P o s i t i o n ,
X I M D o n t C h a n g e

} X I M C a r e t D i r e c t i o n ;

t y p e d e f e n u m {
X I M I s I n v i s i b l e ,
X I M I s P r i m a r y ,
X I M I s S e c o n d a r y

} X I M C a r e t S t y l e ;

t y p e d e f s t r u c t _ X I M P r e e d i t C a r e t C a l l b a c k S t r u c t {
i n t p o s i t i o n ;
X I M C a r e t D i r e c t i o n d i r e c t i o n ;
X I M C a r e t S t y l e s t y l e ;

} X I M P r e e d i t C a r e t C a l l b a c k S t r u c t ;
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Figure 6-212: < X 1 1 / X l i b . h >, Part 27 of 27

t y p e d e f e n u m {
X I M T e x t T y p e ,
X I M B i t m a p T y p e

} X I M S t a t u s D a t a T y p e ;

t y p e d e f s t r u c t _ X I M S t a t u s D r a w C a l l b a c k S t r u c t {
X I M S t a t u s D a t a T y p e t y p e ;
u n i o n {

X I M T e x t * t e x t ;
P i x m a p b i t m a p ;

} d a t a ;
} X I M S t a t u s D r a w C a l l b a c k S t r u c t ;
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Figure 6-213: < X 1 1 / X r e s o u r c e . h >, Part 1 of 2

t y p e d e f i n t X r m Q u a r k , * X r m Q u a r k L i s t ;

# d e f i n e N U L L Q U A R K ( ( X r m Q u a r k ) 0 )

t y p e d e f e n u m { X r m B i n d T i g h t l y , X r m B i n d L o o s e l y } \

X r m B i n d i n g , * X r m B i n d i n g L i s t ;

t y p e d e f X r m Q u a r k X r m N a m e ;

t y p e d e f X r m Q u a r k L i s t X r m N a m e L i s t ;

t y p e d e f X r m Q u a r k X r m C l a s s ;

t y p e d e f X r m Q u a r k L i s t X r m C l a s s L i s t ;

t y p e d e f X r m Q u a r k X r m R e p r e s e n t a t i o n ;

# d e f i n e X r m S t r i n g T o N a m e ( s t r i n g ) X r m S t r i n g T o Q u a r k ( s t r i n g )

# d e f i n e X r m S t r i n g T o N a m e L i s t ( s t r , n a m e ) X r m S t r i n g T o Q u a r k L i s t ( s t r , n a m e )

# d e f i n e X r m S t r i n g T o C l a s s ( c l a s s ) X r m S t r i n g T o Q u a r k ( c l a s s )

# d e f i n e X r m S t r i n g T o C l a s s L i s t ( s t r , c l a s s ) X r m S t r i n g T o Q u a r k L i s t ( s t r , c l a s s )

# d e f i n e X r m S t r i n g T o R e p r e s e n t a t i o n ( s t r i n g ) X r m S t r i n g T o Q u a r k ( s t r i n g )

t y p e d e f s t r u c t {

u n s i g n e d i n t s i z e ;

X P o i n t e r a d d r ;

} X r m V a l u e , * X r m V a l u e P t r ;

t y p e d e f v o i d * X r m H a s h B u c k e t ;

t y p e d e f X r m H a s h B u c k e t * X r m H a s h T a b l e ;

t y p e d e f X r m H a s h T a b l e X r m S e a r c h L i s t [ ] ;

t y p e d e f v o i d * X r m D a t a b a s e ;

# d e f i n e X r m E n u m A l l L e v e l s 0

# d e f i n e X r m E n u m O n e L e v e l 1
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Figure 6-214: < X 1 1 / X r e s o u r c e . h >, Part 2 of 2

t y p e d e f e n u m {
X r m o p t i o n N o A r g ,
X r m o p t i o n I s A r g ,
X r m o p t i o n S t i c k y A r g ,
X r m o p t i o n S e p A r g ,
X r m o p t i o n R e s A r g ,
X r m o p t i o n S k i p A r g ,
X r m o p t i o n S k i p L i n e ,
X r m o p t i o n S k i p N A r g s

} X r m O p t i o n K i n d ;

t y p e d e f s t r u c t {
c h a r * o p t i o n ;
c h a r * s p e c i f i e r ;
X r m O p t i o n K i n d a r g K i n d ;
X P o i n t e r v a l u e ;

} X r m O p t i o n D e s c R e c , * X r m O p t i o n D e s c L i s t ;
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Figure 6-215: < X 1 1 / X u t i l . h >, Part 1 of 5

# d e f i n e N o V a l u e 0 x 0 0 0 0

# d e f i n e X V a l u e 0 x 0 0 0 1

# d e f i n e Y V a l u e 0 x 0 0 0 2

# d e f i n e W i d t h V a l u e 0 x 0 0 0 4

# d e f i n e H e i g h t V a l u e 0 x 0 0 0 8

# d e f i n e A l l V a l u e s 0 x 0 0 0 F

# d e f i n e X N e g a t i v e 0 x 0 0 1 0

# d e f i n e Y N e g a t i v e 0 x 0 0 2 0

t y p e d e f s t r u c t {

l o n g f l a g s ;

i n t x , y ;

i n t w i d t h , h e i g h t ;

i n t m i n _ w i d t h , m i n _ h e i g h t ;

i n t m a x _ w i d t h , m a x _ h e i g h t ;

i n t w i d t h _ i n c , h e i g h t _ i n c ;

s t r u c t {

i n t x ;

i n t y ;

} m i n _ a s p e c t , m a x _ a s p e c t ;

i n t b a s e _ w i d t h , b a s e _ h e i g h t ;

i n t w i n _ g r a v i t y ;

} X S i z e H i n t s ;

# d e f i n e U S P o s i t i o n ( 1 L < < 0 )

# d e f i n e U S S i z e ( 1 L < < 1 )

# d e f i n e P P o s i t i o n ( 1 L < < 2 )

# d e f i n e P S i z e ( 1 L < < 3 )

# d e f i n e P M i n S i z e ( 1 L < < 4 )

# d e f i n e P M a x S i z e ( 1 L < < 5 )

# d e f i n e P R e s i z e I n c ( 1 L < < 6 )

# d e f i n e P A s p e c t ( 1 L < < 7 )

# d e f i n e P B a s e S i z e ( 1 L < < 8 )

# d e f i n e P W i n G r a v i t y ( 1 L < < 9 )

# d e f i n e P A l l H i n t s ( P P o s i t i o n | P S i z e | P M i n S i z e | P M a x S i z e | P R e s i z e I n c | P A s p e c t )
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Figure 6-216: < X 1 1 / X u t i l . h >, Part 2 of 5

t y p e d e f s t r u c t {

l o n g f l a g s ;

B o o l i n p u t ;

i n t i n i t i a l _ s t a t e ;

P i x m a p i c o n _ p i x m a p ;

W i n d o w i c o n _ w i n d o w ;

i n t i c o n _ x , i c o n _ y ;

P i x m a p i c o n _ m a s k ;

X I D w i n d o w _ g r o u p ;

} X W M H i n t s ;

# d e f i n e I n p u t H i n t ( 1 L < < 0 )

# d e f i n e S t a t e H i n t ( 1 L < < 1 )

# d e f i n e I c o n P i x m a p H i n t ( 1 L < < 2 )

# d e f i n e I c o n W i n d o w H i n t ( 1 L < < 3 )

# d e f i n e I c o n P o s i t i o n H i n t ( 1 L < < 4 )

# d e f i n e I c o n M a s k H i n t ( 1 L < < 5 )

# d e f i n e W i n d o w G r o u p H i n t ( 1 L < < 6 )

# d e f i n e A l l H i n t s ( I n p u t H i n t | S t a t e H i n t |

I c o n P i x m a p H i n t | I c o n W i n d o w H i n t |

I c o n P o s i t i o n H i n t | I c o n M a s k H i n t | W i n d o w G r o u p H i n t )

# d e f i n e W i t h d r a w n S t a t e 0

# d e f i n e N o r m a l S t a t e 1

# d e f i n e I c o n i c S t a t e 3

t y p e d e f s t r u c t {

u n s i g n e d c h a r * v a l u e ;

A t o m e n c o d i n g ;

i n t f o r m a t ;

u n s i g n e d l o n g n i t e m s ;

} X T e x t P r o p e r t y ;

# d e f i n e X N o M e m o r y - 1

# d e f i n e X L o c a l e N o t S u p p o r t e d - 2

# d e f i n e X C o n v e r t e r N o t F o u n d - 3
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Figure 6-217: < X 1 1 / X u t i l . h >, Part 3 of 5

t y p e d e f i n t X C o n t e x t ;

t y p e d e f e n u m {

X S t r i n g S t y l e ,

X C o m p o u n d T e x t S t y l e ,

X T e x t S t y l e ,

X S t d I C C T e x t S t y l e

} X I C C E n c o d i n g S t y l e ;

t y p e d e f s t r u c t {

i n t m i n _ w i d t h , m i n _ h e i g h t ;

i n t m a x _ w i d t h , m a x _ h e i g h t ;

i n t w i d t h _ i n c , h e i g h t _ i n c ;

} X I c o n S i z e ;

t y p e d e f s t r u c t {

c h a r * r e s _ n a m e ;

c h a r * r e s _ c l a s s ;

} X C l a s s H i n t ;

# d e f i n e X D e s t r o y I m a g e ( x i m a g e )

( ( * ( ( x i m a g e ) - > f . d e s t r o y _ i m a g e ) ) ( ( x i m a g e ) ) )

# d e f i n e X G e t P i x e l ( x i m a g e , x , y )

( ( * ( ( x i m a g e ) - > f . g e t _ p i x e l ) ) ( ( x i m a g e ) , ( x ) , ( y ) ) )

# d e f i n e X P u t P i x e l ( x i m a g e , x , y , p i x e l )

( ( * ( ( x i m a g e ) - > f . p u t _ p i x e l ) ) ( ( x i m a g e ) , ( x ) , ( y ) , ( p i x e l ) ) )

# d e f i n e X S u b I m a g e ( x i m a g e , x , y , w i d t h , h e i g h t )

( ( * ( ( x i m a g e ) - > f . s u b _ i m a g e ) ) ( ( x i m a g e ) , ( x ) , ( y ) , ( w i d t h ) , ( h e i g h t ) ) )

# d e f i n e X A d d P i x e l ( x i m a g e , v a l u e )

( ( * ( ( x i m a g e ) - > f . a d d _ p i x e l ) ) ( ( x i m a g e ) , ( v a l u e ) ) )

t y p e d e f s t r u c t _ X C o m p o s e S t a t u s {

X P o i n t e r c o m p o s e _ p t r ;

i n t c h a r s _ m a t c h e d ;

} X C o m p o s e S t a t u s ;
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Figure 6-218: < X 1 1 / X u t i l . h >, Part 4 of 5

# d e f i n e I s K e y p a d K e y ( k e y s y m )
( ( ( u n s i g n e d ) ( k e y s y m ) > = X K _ K P _ S p a c e ) & & \
( ( u n s i g n e d ) ( k e y s y m ) < = X K _ K P _ E q u a l ) )

# d e f i n e I s C u r s o r K e y ( k e y s y m )
( ( ( u n s i g n e d ) ( k e y s y m ) > = X K _ H o m e ) & & \
( ( u n s i g n e d ) ( k e y s y m ) < X K _ S e l e c t ) )

# d e f i n e I s P F K e y ( k e y s y m )
( ( ( u n s i g n e d ) ( k e y s y m ) > = X K _ K P _ F 1 ) & & \
( ( u n s i g n e d ) ( k e y s y m ) < = X K _ K P _ F 4 ) )

# d e f i n e I s F u n c t i o n K e y ( k e y s y m )
( ( ( u n s i g n e d ) ( k e y s y m ) > = X K _ F 1 ) & & ( ( u n s i g n e d ) ( k e y s y m ) < = X K _ F 3 5 ) )

# d e f i n e I s M i s c F u n c t i o n K e y ( k e y s y m )
( ( ( u n s i g n e d ) ( k e y s y m ) > = X K _ S e l e c t ) & & \
( ( u n s i g n e d ) ( k e y s y m ) < = X K _ B r e a k ) )

# d e f i n e I s M o d i f i e r K e y ( k e y s y m )
( ( ( ( u n s i g n e d ) ( k e y s y m ) > = X K _ S h i f t _ L ) & & \
( ( u n s i g n e d ) ( k e y s y m ) < = X K _ H y p e r _ R ) )
| | ( ( u n s i g n e d ) ( k e y s y m ) = = X K _ M o d e _ s w i t c h )
| | ( ( u n s i g n e d ) ( k e y s y m ) = = X K _ N u m _ L o c k ) )

t y p e d e f v o i d * R e g i o n ;

# d e f i n e R e c t a n g l e O u t 0
# d e f i n e R e c t a n g l e I n 1
# d e f i n e R e c t a n g l e P a r t 2

t y p e d e f s t r u c t {
V i s u a l * v i s u a l ;
V i s u a l I D v i s u a l i d ;
i n t s c r e e n ;
i n t d e p t h ;
i n t c l a s s ;
u n s i g n e d l o n g r e d _ m a s k ;
u n s i g n e d l o n g g r e e n _ m a s k ;
u n s i g n e d l o n g b l u e _ m a s k ;
i n t c o l o r m a p _ s i z e ;
i n t b i t s _ p e r _ r g b ;

} X V i s u a l I n f o ;
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Figure 6-219: < X 1 1 / X u t i l . h >, Part 5 of 5

# d e f i n e V i s u a l N o M a s k 0 x 0

# d e f i n e V i s u a l I D M a s k 0 x 1

# d e f i n e V i s u a l S c r e e n M a s k 0 x 2

# d e f i n e V i s u a l D e p t h M a s k 0 x 4

# d e f i n e V i s u a l C l a s s M a s k 0 x 8

# d e f i n e V i s u a l R e d M a s k M a s k 0 x 1 0

# d e f i n e V i s u a l G r e e n M a s k M a s k 0 x 2 0

# d e f i n e V i s u a l B l u e M a s k M a s k 0 x 4 0

# d e f i n e V i s u a l C o l o r m a p S i z e M a s k 0 x 8 0

# d e f i n e V i s u a l B i t s P e r R G B M a s k 0 x 1 0 0

# d e f i n e V i s u a l A l l M a s k 0 x 1 F F

t y p e d e f s t r u c t {

C o l o r m a p c o l o r m a p ;

u n s i g n e d l o n g r e d _ m a x ;

u n s i g n e d l o n g r e d _ m u l t ;

u n s i g n e d l o n g g r e e n _ m a x ;

u n s i g n e d l o n g g r e e n _ m u l t ;

u n s i g n e d l o n g b l u e _ m a x ;

u n s i g n e d l o n g b l u e _ m u l t ;

u n s i g n e d l o n g b a s e _ p i x e l ;

V i s u a l I D v i s u a l i d ;

X I D k i l l i d ;

} X S t a n d a r d C o l o r m a p ;

# d e f i n e R e l e a s e B y F r e e i n g C o l o r m a p ( ( X I D ) 1 L )

# d e f i n e B i t m a p S u c c e s s 0

# d e f i n e B i t m a p O p e n F a i l e d 1

# d e f i n e B i t m a p F i l e I n v a l i d 2

# d e f i n e B i t m a p N o M e m o r y 3

# d e f i n e X C S U C C E S S 0

# d e f i n e X C N O M E M 1

# d e f i n e X C N O E N T 2

# d e f i n e X U n i q u e C o n t e x t ( ) ( ( X C o n t e x t ) X r m U n i q u e Q u a r k ( ) ) M
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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: < X m / A r r o w B . h >*

t y p e d e f s t r u c t _ X m A r r o w B u t t o n C l a s s R e c * X m A r r o w B u t t o n W i d g e t C l a s s ;
t y p e d e f s t r u c t _ X m A r r o w B u t t o n R e c * X m A r r o w B u t t o n W i d g e t ;

Figure 6-221: < X m / A r r o w B G . h >*

t y p e d e f s t r u c t _ X m A r r o w B u t t o n G a d g e t C l a s s R e c * X m A r r o w B u t t o n G a d g e t C l a s s ;
t y p e d e f s t r u c t _ X m A r r o w B u t t o n G a d g e t R e c * X m A r r o w B u t t o n G a d g e t ;

Figure 6-222: < X m / B u l l e t i n B . h >*

t y p e d e f s t r u c t _ X m B u l l e t i n B o a r d C l a s s R e c * X m B u l l e t i n B o a r d W i d g e t C l a s s ;
t y p e d e f s t r u c t _ X m B u l l e t i n B o a r d R e c * X m B u l l e t i n B o a r d W i d g e t ;

Figure 6-223: < X m / C a s c a d e B . h >*

t y p e d e f s t r u c t _ X m C a s c a d e B u t t o n R e c * X m C a s c a d e B u t t o n W i d g e t ;
t y p e d e f s t r u c t _ X m C a s c a d e B u t t o n C l a s s R e c * X m C a s c a d e B u t t o n W i d g e t C l a s s ;
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Figure 6-224: < X m / C a s c a d e B G . h >*

t y p e d e f s t r u c t _ X m C a s c a d e B u t t o n G a d g e t C l a s s R e c * X m C a s c a d e B u t t o n G a d g e t C l a s s ;
t y p e d e f s t r u c t _ X m C a s c a d e B u t t o n G a d g e t R e c * X m C a s c a d e B u t t o n G a d g e t ;
t y p e d e f s t r u c t _ X m C a s c a d e B u t t o n G C a c h e O b j R e c * X m C a s c a d e B u t t o n G C a c h e O b j e c t ;

Figure 6-225: < X m / C o m m a n d . h >*

t y p e d e f s t r u c t _ X m C o m m a n d C l a s s R e c * X m C o m m a n d W i d g e t C l a s s ;
t y p e d e f s t r u c t _ X m C o m m a n d R e c * X m C o m m a n d W i d g e t ;
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Figure 6-226: < X m / C u t P a s t e . h >*

# d e f i n e X m C l i p b o a r d F a i l 0
# d e f i n e X m C l i p b o a r d S u c c e s s 1
# d e f i n e X m C l i p b o a r d T r u n c a t e 2
# d e f i n e X m C l i p b o a r d L o c k e d 4
# d e f i n e X m C l i p b o a r d B a d F o r m a t 5
# d e f i n e X m C l i p b o a r d N o D a t a 6
# d e f i n e C l i p b o a r d F a i l 0

# d e f i n e C l i p b o a r d S u c c e s s 1
# d e f i n e C l i p b o a r d T r u n c a t e 2
# d e f i n e C l i p b o a r d L o c k e d 4
# d e f i n e C l i p b o a r d B a d F o r m a t 5
# d e f i n e C l i p b o a r d N o D a t a 6

t y p e d e f s t r u c t {
l o n g D a t a I d ;
l o n g P r i v a t e I d ;

} X m C l i p b o a r d P e n d i n g R e c , * X m C l i p b o a r d P e n d i n g L i s t ;

Figure 6-227: < X m / D i a l o g S . h >*

t y p e d e f s t r u c t _ X m D i a l o g S h e l l C l a s s R e c * X m D i a l o g S h e l l W i d g e t C l a s s ;
t y p e d e f s t r u c t _ X m D i a l o g S h e l l R e c * X m D i a l o g S h e l l W i d g e t ;
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Figure 6-228: < X m / D i s p l a y . h >*

e n u m {
X m D R A G _ N O N E ,
X m D R A G _ D R O P _ O N L Y ,
X m D R A G _ P R E F E R _ P R E R E G I S T E R ,
X m D R A G _ P R E R E G I S T E R ,
X m D R A G _ P R E F E R _ D Y N A M I C ,
X m D R A G _ D Y N A M I C ,
X m D R A G _ P R E F E R _ R E C E I V E R

} ;

t y p e d e f s t r u c t _ X m D i s p l a y R e c * X m D i s p l a y ;
t y p e d e f s t r u c t _ X m D i s p l a y C l a s s R e c * X m D i s p l a y C l a s s ;
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Figure 6-229: < X m / D r a g C . h >*, Part 1 of 4

# d e f i n e X m D R O P _ M O V E ( 1 L < < 0 )
# d e f i n e X m D R O P _ C O P Y ( 1 L < < 1 )
# d e f i n e X m D R O P _ L I N K ( 1 L < < 2 )

# d e f i n e X m H E L P 2
t y p e d e f u n s i g n e d i n t X m I D ;

# d e f i n e _ X A _ M O T I F _ D R O P " _ M O T I F _ D R O P "
# d e f i n e _ X A _ D R A G _ F A I L U R E " _ M O T I F _ D R A G _ F A I L U R E "
# d e f i n e _ X A _ D R A G _ S U C C E S S " _ M O T I F _ D R A G _ S U C C E S S "

e n u m { X m T O P _ L E V E L _ E N T E R , X m T O P _ L E V E L _ L E A V E ,
X m D R A G _ M O T I O N , X m D R O P _ S I T E _ E N T E R ,
X m D R O P _ S I T E _ L E A V E , X m D R O P _ S T A R T ,
X m D R O P _ F I N I S H , X m D R A G _ D R O P _ F I N I S H ,
X m O P E R A T I O N _ C H A N G E D
} ;

e n u m { X m D R O P , X m D R O P _ H E L P ,
X m D R O P _ C A N C E L , X m D R O P _ I N T E R R U P T
} ;
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Figure 6-230: < X m / D r a g C . h >*, Part 2 of 4

# d e f i n e X m D R O P _ N O O P 0 L

e n u m { X m B L E N D _ A L L , X m B L E N D _ S T A T E _ S O U R C E ,
X m B L E N D _ J U S T _ S O U R C E , X m B L E N D _ N O N E
} ;

e n u m { X m D R O P _ F A I L U R E , X m D R O P _ S U C C E S S
} ;

e n u m { X m C R _ T O P _ L E V E L _ E N T E R , X m C R _ T O P _ L E V E L _ L E A V E ,
X m C R _ D R A G _ M O T I O N , X m C R _ D R O P _ S I T E _ E N T E R ,
X m C R _ D R O P _ S I T E _ L E A V E , X m C R _ D R O P _ S T A R T ,
X m C R _ D R O P _ F I N I S H , X m C R _ D R A G _ D R O P _ F I N I S H ,
X m C R _ O P E R A T I O N _ C H A N G E D ,
_ X m N U M B E R _ D N D _ C B _ R E A S O N S
} ;

t y p e d e f s t r u c t _ X m D r a g C o n t e x t C l a s s R e c * X m D r a g C o n t e x t C l a s s ;
t y p e d e f s t r u c t _ X m D r a g C o n t e x t R e c * X m D r a g C o n t e x t ;

t y p e d e f s t r u c t _ X m A n y I C C C a l l b a c k S t r u c t {
i n t r e a s o n ;
X E v e n t * e v e n t ;
T i m e t i m e S t a m p ;

} X m A n y I C C C a l l b a c k S t r u c t , * X m A n y I C C C a l l b a c k ;

t y p e d e f s t r u c t _ X m T o p L e v e l E n t e r C a l l b a c k S t r u c t {
i n t r e a s o n ;
X E v e n t * e v e n t ;
T i m e t i m e S t a m p ;
S c r e e n * s c r e e n ;
W i n d o w w i n d o w ;
P o s i t i o n x , y ;
u n s i g n e d c h a r d r a g P r o t o c o l S t y l e ;
A t o m i c c H a n d l e ;

} X m T o p L e v e l E n t e r C a l l b a c k S t r u c t , * X m T o p L e v e l E n t e r C a l l b a c k ;
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Figure 6-231: < X m / D r a g C . h >*, Part 3 of 4

t y p e d e f s t r u c t _ X m T o p L e v e l L e a v e C a l l b a c k S t r u c t {
i n t r e a s o n ;
X E v e n t * e v e n t ;
T i m e t i m e S t a m p ;
S c r e e n * s c r e e n ;
W i n d o w w i n d o w ;

} X m T o p L e v e l L e a v e C a l l b a c k S t r u c t , * X m T o p L e v e l L e a v e C a l l b a c k ;

t y p e d e f s t r u c t _ X m D r o p S i t e E n t e r C a l l b a c k S t r u c t {
i n t r e a s o n ;
X E v e n t * e v e n t ;
T i m e t i m e S t a m p ;
u n s i g n e d c h a r o p e r a t i o n ;
u n s i g n e d c h a r o p e r a t i o n s ;
u n s i g n e d c h a r d r o p S i t e S t a t u s ;
P o s i t i o n x , y ;

} X m D r o p S i t e E n t e r C a l l b a c k S t r u c t , * X m D r o p S i t e E n t e r C a l l b a c k ;

t y p e d e f s t r u c t _ X m D r o p S i t e L e a v e C a l l b a c k S t r u c t {
i n t r e a s o n ;
X E v e n t * e v e n t ;
T i m e t i m e S t a m p ;

} X m D r o p S i t e L e a v e C a l l b a c k S t r u c t , * X m D r o p S i t e L e a v e C a l l b a c k ;

t y p e d e f s t r u c t _ X m D r a g M o t i o n C a l l b a c k S t r u c t {
i n t r e a s o n ;
X E v e n t * e v e n t ;
T i m e t i m e S t a m p ;
u n s i g n e d c h a r o p e r a t i o n ;
u n s i g n e d c h a r o p e r a t i o n s ;
u n s i g n e d c h a r d r o p S i t e S t a t u s ;
P o s i t i o n x , y ;

} X m D r a g M o t i o n C a l l b a c k S t r u c t , * X m D r a g M o t i o n C a l l b a c k ;
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Figure 6-232: < X m / D r a g C . h >*, Part 4 of 4

t y p e d e f s t r u c t _ X m O p e r a t i o n C h a n g e d C a l l b a c k S t r u c t {
i n t r e a s o n ;
X E v e n t * e v e n t ;
T i m e t i m e S t a m p ;
u n s i g n e d c h a r o p e r a t i o n ;
u n s i g n e d c h a r o p e r a t i o n s ;
u n s i g n e d c h a r d r o p S i t e S t a t u s ;

} X m O p e r a t i o n C h a n g e d C a l l b a c k S t r u c t , * X m O p e r a t i o n C h a n g e d C a l l b a c k ;

t y p e d e f s t r u c t _ X m D r o p S t a r t C a l l b a c k S t r u c t {
i n t r e a s o n ;
X E v e n t * e v e n t ;
T i m e t i m e S t a m p ;
u n s i g n e d c h a r o p e r a t i o n ;
u n s i g n e d c h a r o p e r a t i o n s ;
u n s i g n e d c h a r d r o p S i t e S t a t u s ;
u n s i g n e d c h a r d r o p A c t i o n ;
P o s i t i o n x , y ;
W i n d o w w i n d o w ;
A t o m i c c H a n d l e ;

} X m D r o p S t a r t C a l l b a c k S t r u c t , * X m D r o p S t a r t C a l l b a c k ;

t y p e d e f s t r u c t _ X m D r o p F i n i s h C a l l b a c k S t r u c t {
i n t r e a s o n ;
X E v e n t * e v e n t ;
T i m e t i m e S t a m p ;
u n s i g n e d c h a r o p e r a t i o n ;
u n s i g n e d c h a r o p e r a t i o n s ;
u n s i g n e d c h a r d r o p S i t e S t a t u s ;
u n s i g n e d c h a r d r o p A c t i o n ;
u n s i g n e d c h a r c o m p l e t i o n S t a t u s ;

} X m D r o p F i n i s h C a l l b a c k S t r u c t , * X m D r o p F i n i s h C a l l b a c k ;
t y p e d e f s t r u c t _ X m D r a g D r o p F i n i s h C a l l b a c k S t r u c t {

i n t r e a s o n ;
X E v e n t * e v e n t ;
T i m e t i m e S t a m p ;

} X m D r a g D r o p F i n i s h C a l l b a c k S t r u c t , * X m D r a g D r o p F i n i s h C a l l b a c k ;
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Figure 6-233: < X m / D r a g I c o n . h >*

e n u m {
X m A T T A C H _ N O R T H _ W E S T ,
X m A T T A C H _ N O R T H ,
X m A T T A C H _ N O R T H _ E A S T ,
X m A T T A C H _ E A S T ,
X m A T T A C H _ S O U T H _ E A S T ,
X m A T T A C H _ S O U T H ,
X m A T T A C H _ S O U T H _ W E S T ,
X m A T T A C H _ W E S T ,
X m A T T A C H _ C E N T E R ,
X m A T T A C H _ H O T

} ;

t y p e d e f s t r u c t _ X m D r a g I c o n R e c * X m D r a g I c o n O b j e c t ;
t y p e d e f s t r u c t _ X m D r a g I c o n C l a s s R e c * X m D r a g I c o n O b j e c t C l a s s ;

Figure 6-234: < X m / D r a g O v e r S . h >*

t y p e d e f s t r u c t _ X m D r a g O v e r S h e l l R e c * X m D r a g O v e r S h e l l W i d g e t ;
t y p e d e f s t r u c t _ X m D r a g O v e r S h e l l C l a s s R e c * X m D r a g O v e r S h e l l W i d g e t C l a s s ;
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Figure 6-235: < X m / D r a w i n g A . h >*

t y p e d e f s t r u c t _ X m D r a w i n g A r e a C l a s s R e c * X m D r a w i n g A r e a W i d g e t C l a s s ;
t y p e d e f s t r u c t _ X m D r a w i n g A r e a R e c * X m D r a w i n g A r e a W i d g e t ;

Figure 6-236: < X m / D r a w n B . h >*

t y p e d e f s t r u c t _ X m D r a w n B u t t o n C l a s s R e c * X m D r a w n B u t t o n W i d g e t C l a s s ;
t y p e d e f s t r u c t _ X m D r a w n B u t t o n R e c * X m D r a w n B u t t o n W i d g e t ;
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Figure 6-237: < X m / D r o p S M g r . h >*, Part 1 of 2

# d e f i n e X m C R _ D R O P _ S I T E _ L E A V E _ M E S S A G E 1
# d e f i n e X m C R _ D R O P _ S I T E _ E N T E R _ M E S S A G E 2
# d e f i n e X m C R _ D R O P _ S I T E _ M O T I O N _ M E S S A G E 3
# d e f i n e X m C R _ D R O P _ M E S S A G E 4

# d e f i n e X m N O _ D R O P _ S I T E 1
# d e f i n e X m I N V A L I D _ D R O P _ S I T E 2
# d e f i n e X m V A L I D _ D R O P _ S I T E 3

e n u m { X m D R A G _ U N D E R _ N O N E , X m D R A G _ U N D E R _ P I X M A P ,
X m D R A G _ U N D E R _ S H A D O W _ I N , X m D R A G _ U N D E R _ S H A D O W _ O U T ,
X m D R A G _ U N D E R _ H I G H L I G H T } ;

e n u m { X m D R O P _ S I T E _ S I M P L E , X m D R O P _ S I T E _ C O M P O S I T E ,
X m D R O P _ S I T E _ S I M P L E _ C L I P _ O N L Y = 1 2 8 ,
X m D R O P _ S I T E _ C O M P O S I T E _ C L I P _ O N L Y } ;

e n u m { X m A B O V E , X m B E L O W } ;

e n u m { X m D R O P _ S I T E _ A C T I V E , X m D R O P _ S I T E _ I N A C T I V E } ;

t y p e d e f s t r u c t _ X m D r a g P r o c C a l l b a c k S t r u c t {
i n t r e a s o n ;
X E v e n t * e v e n t ;
T i m e t i m e S t a m p ;
W i d g e t d r a g C o n t e x t ;
P o s i t i o n x , y ;
u n s i g n e d c h a r d r o p S i t e S t a t u s ;
u n s i g n e d c h a r o p e r a t i o n ;
u n s i g n e d c h a r o p e r a t i o n s ;
B o o l e a n a n i m a t e ;

} X m D r a g P r o c C a l l b a c k S t r u c t , * X m D r a g P r o c C a l l b a c k ;
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Figure 6-238: < X m / D r o p S M g r . h >*, Part 2 of 2

t y p e d e f s t r u c t _ X m D r o p P r o c C a l l b a c k S t r u c t {
i n t r e a s o n ;
X E v e n t * e v e n t ;
T i m e t i m e S t a m p ;
W i d g e t d r a g C o n t e x t ;
P o s i t i o n x , y ;
u n s i g n e d c h a r d r o p S i t e S t a t u s ;
u n s i g n e d c h a r o p e r a t i o n ;
u n s i g n e d c h a r o p e r a t i o n s ;
u n s i g n e d c h a r d r o p A c t i o n ;

} X m D r o p P r o c C a l l b a c k S t r u c t , * X m D r o p P r o c C a l l b a c k ;

t y p e d e f s t r u c t _ X m D r o p S i t e V i s u a l s R e c {
P i x e l b a c k g r o u n d ;
P i x e l f o r e g r o u n d ;
P i x e l t o p S h a d o w C o l o r ;
P i x m a p t o p S h a d o w P i x m a p ;
P i x e l b o t t o m S h a d o w C o l o r ;
P i x m a p b o t t o m S h a d o w P i x m a p ;
D i m e n s i o n s h a d o w T h i c k n e s s ;
P i x e l h i g h l i g h t C o l o r ;
P i x m a p h i g h l i g h t P i x m a p ;
D i m e n s i o n h i g h l i g h t T h i c k n e s s ;
D i m e n s i o n b o r d e r W i d t h ;

} X m D r o p S i t e V i s u a l s R e c , * X m D r o p S i t e V i s u a l s ;

t y p e d e f s t r u c t _ X m D r o p S i t e M a n a g e r C l a s s R e c * X m D r o p S i t e M a n a g e r O b j e c t C l a s s ;
t y p e d e f s t r u c t _ X m D r o p S i t e M a n a g e r R e c * X m D r o p S i t e M a n a g e r O b j e c t ;

6-204 LIBRARIES

DRAFT COPY
March 19, 1997

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

Page: 295



Figure 6-239: < X m / D r o p T r a n s . h >*

# d e f i n e X m T R A N S F E R _ F A I L U R E 0
# d e f i n e X m T R A N S F E R _ S U C C E S S 1

t y p e d e f s t r u c t _ X m D r o p T r a n s f e r C l a s s R e c * X m D r o p T r a n s f e r O b j e c t C l a s s ;
t y p e d e f s t r u c t _ X m D r o p T r a n s f e r R e c * X m D r o p T r a n s f e r O b j e c t ;

t y p e d e f s t r u c t _ X m D r o p T r a n s f e r E n t r y R e c {
X t P o i n t e r c l i e n t _ d a t a ;
A t o m t a r g e t ;

} X m D r o p T r a n s f e r E n t r y R e c , * X m D r o p T r a n s f e r E n t r y ;

Figure 6-240: < X m / F i l e S B . h >*

t y p e d e f s t r u c t _ X m F i l e S e l e c t i o n B o x C l a s s R e c * X m F i l e S e l e c t i o n B o x W i d g e t C l a s s ;
t y p e d e f s t r u c t _ X m F i l e S e l e c t i o n B o x R e c * X m F i l e S e l e c t i o n B o x W i d g e t ;

Figure 6-241: < X m / F o r m . h >*

t y p e d e f s t r u c t _ X m F o r m C l a s s R e c * X m F o r m W i d g e t C l a s s ;
t y p e d e f s t r u c t _ X m F o r m R e c * X m F o r m W i d g e t ;
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Figure 6-242: < X m / F r a m e . h >*

t y p e d e f s t r u c t _ X m F r a m e C l a s s R e c * X m F r a m e W i d g e t C l a s s ;
t y p e d e f s t r u c t _ X m F r a m e R e c * X m F r a m e W i d g e t ;

Figure 6-243: < X m / L a b e l . h >*

t y p e d e f s t r u c t _ X m L a b e l C l a s s R e c * X m L a b e l W i d g e t C l a s s ;
t y p e d e f s t r u c t _ X m L a b e l R e c * X m L a b e l W i d g e t ;

Figure 6-244: < X m / L a b e l G . h >*

t y p e d e f s t r u c t _ X m L a b e l G a d g e t C l a s s R e c * X m L a b e l G a d g e t C l a s s ;
t y p e d e f s t r u c t _ X m L a b e l G a d g e t R e c * X m L a b e l G a d g e t ;
t y p e d e f s t r u c t _ X m L a b e l G C a c h e O b j R e c * X m L a b e l G C a c h e O b j e c t ;
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Figure 6-245: < X m / L i s t . h >*

# d e f i n e X m I N I T I A L 0
# d e f i n e X m A D D I T I O N 1
# d e f i n e X m M O D I F I C A T I O N 2

t y p e d e f s t r u c t _ X m L i s t C l a s s R e c * X m L i s t W i d g e t C l a s s ;
t y p e d e f s t r u c t _ X m L i s t R e c * X m L i s t W i d g e t ;

Figure 6-246: < X m / M a i n W . h >*

t y p e d e f s t r u c t _ X m M a i n W i n d o w C l a s s R e c * X m M a i n W i n d o w W i d g e t C l a s s ;
t y p e d e f s t r u c t _ X m M a i n W i n d o w R e c * X m M a i n W i n d o w W i d g e t ;

Figure 6-247: < X m / M e n u S h e l l . h >*

t y p e d e f s t r u c t _ X m M e n u S h e l l C l a s s R e c * X m M e n u S h e l l W i d g e t C l a s s ;
t y p e d e f s t r u c t _ X m M e n u S h e l l W i d g e t R e c * X m M e n u S h e l l W i d g e t ;
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Figure 6-248: < X m / M e s s a g e B . h >*

t y p e d e f s t r u c t _ X m M e s s a g e B o x C l a s s R e c * X m M e s s a g e B o x W i d g e t C l a s s ;
t y p e d e f s t r u c t _ X m M e s s a g e B o x R e c * X m M e s s a g e B o x W i d g e t ;
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Figure 6-249: < M r m / M r m P u b l i c . h >*, Part 1 of 3

# d e f i n e M r m S U C C E S S 1
# d e f i n e M r m C R E A T E _ N E W 3
# d e f i n e M r m I N D E X _ R E T R Y 5
# d e f i n e M r m I N D E X _ G T 7
# d e f i n e M r m I N D E X _ L T 9
# d e f i n e M r m P A R T I A L _ S U C C E S S 1 1

# d e f i n e M r m F A I L U R E 0
# d e f i n e M r m N O T _ F O U N D 2
# d e f i n e M r m E X I S T S 4
# d e f i n e M r m N U L _ G R O U P 6
# d e f i n e M r m N U L _ T Y P E 8
# d e f i n e M r m W R O N G _ G R O U P 1 0
# d e f i n e M r m W R O N G _ T Y P E 1 2
# d e f i n e M r m O U T _ O F _ R A N G E 1 4
# d e f i n e M r m B A D _ R E C O R D 1 6
# d e f i n e M r m N U L L _ D A T A 1 8
# d e f i n e M r m B A D _ D A T A _ I N D E X 2 0
# d e f i n e M r m B A D _ O R D E R 2 2
# d e f i n e M r m B A D _ C O N T E X T 2 4
# d e f i n e M r m N O T _ V A L I D 2 6
# d e f i n e M r m B A D _ B T R E E 2 8
# d e f i n e M r m B A D _ W I D G E T _ R E C 3 0
# d e f i n e M r m B A D _ C L A S S _ T Y P E 3 2
# d e f i n e M r m N O _ C L A S S _ N A M E 3 4
# d e f i n e M r m T O O _ M A N Y 3 6
# d e f i n e M r m B A D _ I F _ M O D U L E 3 8
# d e f i n e M r m N U L L _ D E S C 4 0
# d e f i n e M r m O U T _ O F _ B O U N D S 4 2
# d e f i n e M r m B A D _ C O M P R E S S 4 4
# d e f i n e M r m B A D _ A R G _ T Y P E 4 6
# d e f i n e M r m N O T _ I M P 4 8
# d e f i n e M r m N U L L _ I N D E X 5 0
# d e f i n e M r m B A D _ K E Y _ T Y P E 5 2
# d e f i n e M r m B A D _ C A L L B A C K 5 4
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Figure 6-250: < M r m / M r m P u b l i c . h >*, Part 2 of 3

# d e f i n e M r m N U L L _ R O U T I N E 5 6
# d e f i n e M r m V E C _ T O O _ B I G 5 8
# d e f i n e M r m B A D _ H I E R A R C H Y 6 0
# d e f i n e M r m B A D _ C L A S S _ C O D E 6 2
# d e f i n e M r m D I S P L A Y _ N O T _ O P E N E D 6 3
# d e f i n e M r m E O F 6 4
# d e f i n e M r m U N R E S O L V E D _ R E F S 6 5
# d e f i n e M r m N c r e a t e C a l l b a c k " c r e a t e C a l l b a c k "
# d e f i n e M r m C R _ C R E A T E X m C R _ C R E A T E

# d e f i n e M r m w c U n k n o w n 1

# d e f i n e M r m R t y p e M i n 1
# d e f i n e M r m R t y p e I n t e g e r 1
# d e f i n e M r m R t y p e B o o l e a n 2
# d e f i n e M r m R t y p e C h a r 8 3
# d e f i n e M r m R t y p e C h a r 8 V e c t o r 4
# d e f i n e M r m R t y p e C S t r i n g 5
# d e f i n e M r m R t y p e C S t r i n g V e c t o r 6
# d e f i n e M r m R t y p e F l o a t 7
# d e f i n e M r m R t y p e C a l l b a c k 9
# d e f i n e M r m R t y p e P i x m a p I m a g e 1 0
# d e f i n e M r m R t y p e P i x m a p D D I F 1 1
# d e f i n e M r m R t y p e R e s o u r c e 1 2
# d e f i n e M r m R t y p e N u l l 1 3
# d e f i n e M r m R t y p e A d d r N a m e 1 4
# d e f i n e M r m R t y p e I c o n I m a g e 1 5
# d e f i n e M r m R t y p e F o n t 1 6
# d e f i n e M r m R t y p e F o n t L i s t 1 7
# d e f i n e M r m R t y p e C o l o r 1 8
# d e f i n e M r m R t y p e C o l o r T a b l e 1 9
# d e f i n e M r m R t y p e A n y 2 0
# d e f i n e M r m R t y p e T r a n s T a b l e 2 1
# d e f i n e M r m R t y p e C l a s s R e c N a m e 2 2
# d e f i n e M r m R t y p e I n t e g e r V e c t o r 2 3
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Figure 6-251: < M r m / M r m P u b l i c . h >*, Part 3 of 3

# d e f i n e M r m R t y p e X B i t m a p F i l e 2 4
# d e f i n e M r m R t y p e C o u n t e d V e c t o r 2 5
# d e f i n e M r m R t y p e K e y s y m 2 6
# d e f i n e M r m R t y p e S i n g l e F l o a t 2 7
# d e f i n e M r m R t y p e W i d e C h a r a c t e r 2 8
# d e f i n e M r m R t y p e F o n t S e t 2 9
# d e f i n e M r m R t y p e M a x 3 0
t y p e d e f s h o r t i n t M r m C o d e ;
t y p e d e f u n s i g n e d c h a r M r m S C o d e ;
t y p e d e f u n s i g n e d s h o r t i n t M r m O f f s e t ;
t y p e d e f s h o r t i n t M r m T y p e ;
t y p e d e f u n s i g n e d s h o r t i n t M r m S i z e ;
t y p e d e f s h o r t i n t M r m C o u n t ;
t y p e d e f u n s i g n e d c h a r M r m F l a g ;
t y p e d e f l o n g i n t M r m R e s o u r c e _ i d ;
t y p e d e f s h o r t i n t M r m G r o u p ;

# d e f i n e M r m M a x R e s o u r c e S i z e 6 5 5 3 5
# d e f i n e M r m O s O p e n P a r a m V e r s i o n 1
t y p e d e f s t r u c t {

C a r d i n a l v e r s i o n ;
c h a r * d e f a u l t _ f n a m e ;
u n i o n {

u n s i g n e d l o n g r e l a t e d _ n a m ;
B o o l e a n c l o b b e r _ f l g ;

} n a m _ f l g ;
D i s p l a y * d i s p l a y ;

} M r m O s O p e n P a r a m , * M r m O s O p e n P a r a m P t r ;

t y p e d e f s t r u c t M r m H i e r a r c h y D e s c S t r u c t * M r m H i e r a r c h y ;
t y p e d e f s t r u c t {

S t r i n g n a m e ;
X t P o i n t e r v a l u e ;

} M R M R e g i s t e r A r g , M r m R e g i s t e r A r g , * M r m R e g i s t e r A r g l i s t ;

# d e f i n e U R M w c U n k n o w n 1
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Figure 6-252: < X m / M w m U t i l . h >*, Part 1 of 3

t y p e d e f s t r u c t
{

l o n g f l a g s ;
l o n g f u n c t i o n s ;
l o n g d e c o r a t i o n s ;
i n t i n p u t _ m o d e ;
l o n g s t a t u s ;

} M o t i f W m H i n t s ;

t y p e d e f M o t i f W m H i n t s M w m H i n t s ;

# d e f i n e M W M _ H I N T S _ F U N C T I O N S ( 1 L < < 0 )
# d e f i n e M W M _ H I N T S _ D E C O R A T I O N S ( 1 L < < 1 )
# d e f i n e M W M _ H I N T S _ I N P U T _ M O D E ( 1 L < < 2 )
# d e f i n e M W M _ H I N T S _ S T A T U S ( 1 L < < 3 )

# d e f i n e M W M _ F U N C _ A L L ( 1 L < < 0 )
# d e f i n e M W M _ F U N C _ R E S I Z E ( 1 L < < 1 )
# d e f i n e M W M _ F U N C _ M O V E ( 1 L < < 2 )
# d e f i n e M W M _ F U N C _ M I N I M I Z E ( 1 L < < 3 )
# d e f i n e M W M _ F U N C _ M A X I M I Z E ( 1 L < < 4 )
# d e f i n e M W M _ F U N C _ C L O S E ( 1 L < < 5 )

# d e f i n e M W M _ D E C O R _ A L L ( 1 L < < 0 )
# d e f i n e M W M _ D E C O R _ B O R D E R ( 1 L < < 1 )
# d e f i n e M W M _ D E C O R _ R E S I Z E H ( 1 L < < 2 )
# d e f i n e M W M _ D E C O R _ T I T L E ( 1 L < < 3 )
# d e f i n e M W M _ D E C O R _ M E N U ( 1 L < < 4 )
# d e f i n e M W M _ D E C O R _ M I N I M I Z E ( 1 L < < 5 )
# d e f i n e M W M _ D E C O R _ M A X I M I Z E ( 1 L < < 6 )

# d e f i n e M W M _ I N P U T _ M O D E L E S S 0
# d e f i n e M W M _ I N P U T _ P R I M A R Y _ A P P L I C A T I O N _ M O D A L 1
# d e f i n e M W M _ I N P U T _ S Y S T E M _ M O D A L 2
# d e f i n e M W M _ I N P U T _ F U L L _ A P P L I C A T I O N _ M O D A L 3
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Figure 6-253: < X m / M w m U t i l . h >*, Part 2 of 3

# d e f i n e M W M _ T E A R O F F _ W I N D O W ( 1 L < < 0 )
# d e f i n e M W M _ I N P U T _ A P P L I C A T I O N _ M O D A L M W M _ I N P U T _ P R I M A R Y _ A P P L I C A T I O N _ M O D A L

t y p e d e f s t r u c t
{

l o n g f l a g s ;
W i n d o w w m _ w i n d o w ;

} M o t i f W m I n f o ;

t y p e d e f M o t i f W m I n f o M w m I n f o ;

# d e f i n e M W M _ I N F O _ S T A R T U P _ S T A N D A R D ( 1 L < < 0 )
# d e f i n e M W M _ I N F O _ S T A R T U P _ C U S T O M ( 1 L < < 1 )

t y p e d e f s t r u c t
{

C A R D 3 2 f l a g s ;
C A R D 3 2 f u n c t i o n s ;
C A R D 3 2 d e c o r a t i o n s ;
I N T 3 2 i n p u t M o d e ;
C A R D 3 2 s t a t u s ;

} P r o p M o t i f W m H i n t s ;

t y p e d e f P r o p M o t i f W m H i n t s P r o p M w m H i n t s ;

# d e f i n e P R O P _ M O T I F _ W M _ H I N T S _ E L E M E N T S 5
# d e f i n e P R O P _ M W M _ H I N T S _ E L E M E N T S P R O P _ M O T I F _ W M _ H I N T S _ E L E M E N T S

# d e f i n e _ X A _ M O T I F _ W M _ H I N T S " _ M O T I F _ W M _ H I N T S "
# d e f i n e _ X A _ M W M _ H I N T S _ X A _ M O T I F _ W M _ H I N T S

# d e f i n e _ X A _ M O T I F _ W M _ M E S S A G E S " _ M O T I F _ W M _ M E S S A G E S "
# d e f i n e _ X A _ M W M _ M E S S A G E S _ X A _ M O T I F _ W M _ M E S S A G E S

# d e f i n e _ X A _ M O T I F _ W M _ O F F S E T " _ M O T I F _ W M _ O F F S E T "
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Figure 6-254: < X m / M w m U t i l . h >*, Part 3 of 3

# d e f i n e _ X A _ M O T I F _ W M _ M E N U " _ M O T I F _ W M _ M E N U "
# d e f i n e _ X A _ M W M _ M E N U _ X A _ M O T I F _ W M _ M E N U

t y p e d e f s t r u c t
{

C A R D 3 2 f l a g s ;
C A R D 3 2 w m W i n d o w ;

} P r o p M o t i f W m I n f o ;

t y p e d e f P r o p M o t i f W m I n f o P r o p M w m I n f o ;

# d e f i n e P R O P _ M O T I F _ W M _ I N F O _ E L E M E N T S 2
# d e f i n e P R O P _ M W M _ I N F O _ E L E M E N T S P R O P _ M O T I F _ W M _ I N F O _ E L E M E N T S

# d e f i n e _ X A _ M O T I F _ W M _ I N F O " _ M O T I F _ W M _ I N F O "
# d e f i n e _ X A _ M W M _ I N F O _ X A _ M O T I F _ W M _ I N F O

# d e f i n e _ X A _ M O T I F _ B I N D I N G S " _ M O T I F _ B I N D I N G S "

Figure 6-255: < X m / P a n e d W . h >*

t y p e d e f s t r u c t _ X m P a n e d W i n d o w C l a s s R e c * X m P a n e d W i n d o w W i d g e t C l a s s ;
t y p e d e f s t r u c t _ X m P a n e d W i n d o w R e c * X m P a n e d W i n d o w W i d g e t ;

6-214 LIBRARIES

DRAFT COPY
March 19, 1997

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

Page: 305



Figure 6-256: < X m / P u s h B . h >*

t y p e d e f s t r u c t _ X m P u s h B u t t o n C l a s s R e c * X m P u s h B u t t o n W i d g e t C l a s s ;
t y p e d e f s t r u c t _ X m P u s h B u t t o n R e c * X m P u s h B u t t o n W i d g e t ;

Figure 6-257: < X m / P u s h B G . h >*

t y p e d e f s t r u c t _ X m P u s h B u t t o n G a d g e t C l a s s R e c * X m P u s h B u t t o n G a d g e t C l a s s ;
t y p e d e f s t r u c t _ X m P u s h B u t t o n G a d g e t R e c * X m P u s h B u t t o n G a d g e t ;
t y p e d e f s t r u c t _ X m P u s h B u t t o n G C a c h e O b j R e c * X m P u s h B u t t o n G C a c h e O b j e c t ;

Figure 6-258: < X m / R e p T y p e . h >*

# d e f i n e X m R E P _ T Y P E _ I N V A L I D 0 x 1 F F F

t y p e d e f u n s i g n e d s h o r t X m R e p T y p e I d ;

t y p e d e f s t r u c t
{

S t r i n g r e p _ t y p e _ n a m e ;
S t r i n g * v a l u e _ n a m e s ;
u n s i g n e d c h a r * v a l u e s ;
u n s i g n e d c h a r n u m _ v a l u e s ;
B o o l e a n r e v e r s e _ i n s t a l l e d ;
X m R e p T y p e I d r e p _ t y p e _ i d ;
} X m R e p T y p e E n t r y R e c , * X m R e p T y p e E n t r y , X m R e p T y p e L i s t R e c , * X m R e p T y p e L i s t ;
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Figure 6-259: < X m / R o w C o l u m n . h >*

t y p e d e f s t r u c t _ X m R o w C o l u m n C l a s s R e c * X m R o w C o l u m n W i d g e t C l a s s ;
t y p e d e f s t r u c t _ X m R o w C o l u m n R e c * X m R o w C o l u m n W i d g e t ;

Figure 6-260: < X m / S c a l e . h >*

t y p e d e f s t r u c t _ X m S c a l e C l a s s R e c * X m S c a l e W i d g e t C l a s s ;
t y p e d e f s t r u c t _ X m S c a l e R e c * X m S c a l e W i d g e t ;

Figure 6-261: < X m / S c r e e n . h >*

t y p e d e f s t r u c t _ X m S c r e e n R e c * X m S c r e e n ;
t y p e d e f s t r u c t _ X m S c r e e n C l a s s R e c * X m S c r e e n C l a s s ;

Figure 6-262: < X m / S c r o l l B a r . h >*

t y p e d e f s t r u c t _ X m S c r o l l B a r C l a s s R e c * X m S c r o l l B a r W i d g e t C l a s s ;
t y p e d e f s t r u c t _ X m S c r o l l B a r R e c * X m S c r o l l B a r W i d g e t ;
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Figure 6-263: < X m / S c r o l l e d W . h >*

t y p e d e f s t r u c t _ X m S c r o l l e d W i n d o w C l a s s R e c * X m S c r o l l e d W i n d o w W i d g e t C l a s s ;
t y p e d e f s t r u c t _ X m S c r o l l e d W i n d o w R e c * X m S c r o l l e d W i n d o w W i d g e t ;

Figure 6-264: < X m / S e l e c t i o B . h >*

t y p e d e f s t r u c t _ X m S e l e c t i o n B o x C l a s s R e c * X m S e l e c t i o n B o x W i d g e t C l a s s ;
t y p e d e f s t r u c t _ X m S e l e c t i o n B o x R e c * X m S e l e c t i o n B o x W i d g e t ;

Figure 6-265: < X m / S e p a r a t o G . h >*

t y p e d e f s t r u c t _ X m S e p a r a t o r G a d g e t C l a s s R e c * X m S e p a r a t o r G a d g e t C l a s s ;
t y p e d e f s t r u c t _ X m S e p a r a t o r G a d g e t R e c * X m S e p a r a t o r G a d g e t ;
t y p e d e f s t r u c t _ X m S e p a r a t o r G C a c h e O b j R e c * X m S e p a r a t o r G C a c h e O b j e c t ;

Figure 6-266: < X m / S e p a r a t o r . h >*

t y p e d e f s t r u c t _ X m S e p a r a t o r C l a s s R e c * X m S e p a r a t o r W i d g e t C l a s s ;
t y p e d e f s t r u c t _ X m S e p a r a t o r R e c * X m S e p a r a t o r W i d g e t ;
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Figure 6-267: < X m / T e x t . h >*

t y p e d e f s t r u c t _ X m T e x t S o u r c e R e c * X m T e x t S o u r c e ;
t y p e d e f s t r u c t _ X m T e x t C l a s s R e c * X m T e x t W i d g e t C l a s s ;
t y p e d e f s t r u c t _ X m T e x t R e c * X m T e x t W i d g e t ;

Figure 6-268: < X m / T e x t F . h >*

t y p e d e f s t r u c t _ X m T e x t F i e l d C l a s s R e c * X m T e x t F i e l d W i d g e t C l a s s ;
t y p e d e f s t r u c t _ X m T e x t F i e l d R e c * X m T e x t F i e l d W i d g e t ;

Figure 6-269: < X m / T o g g l e B . h >*

t y p e d e f s t r u c t _ X m T o g g l e B u t t o n C l a s s R e c * X m T o g g l e B u t t o n W i d g e t C l a s s ;
t y p e d e f s t r u c t _ X m T o g g l e B u t t o n R e c * X m T o g g l e B u t t o n W i d g e t ;

Figure 6-270: < X m / T o g g l e B G . h >*

t y p e d e f s t r u c t _ X m T o g g l e B u t t o n G a d g e t C l a s s R e c * X m T o g g l e B u t t o n G a d g e t C l a s s ;
t y p e d e f s t r u c t _ X m T o g g l e B u t t o n G a d g e t R e c * X m T o g g l e B u t t o n G a d g e t ;
t y p e d e f s t r u c t _ X m T o g g l e B u t t o n G C a c h e O b j R e c * X m T o g g l e B u t t o n G C a c h e O b j e c t ;
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Figure 6-271: < X m / V e n d o r S . h >*

t y p e d e f s t r u c t _ X m V e n d o r S h e l l R e c * X m V e n d o r S h e l l W i d g e t ;
t y p e d e f s t r u c t _ X m V e n d o r S h e l l C l a s s R e c * X m V e n d o r S h e l l W i d g e t C l a s s ;

Figure 6-272: < X m / V i r t K e y s . h >*, Part 1 of 2

# d e f i n e _ O S F _ K e y s y m s

# d e f i n e o s f X K _ B a c k S p a c e 0 x 1 0 0 4 F F 0 8
# d e f i n e o s f X K _ I n s e r t 0 x 1 0 0 4 F F 6 3
# d e f i n e o s f X K _ D e l e t e 0 x 1 0 0 4 F F F F
# d e f i n e o s f X K _ C o p y 0 x 1 0 0 4 F F 0 2
# d e f i n e o s f X K _ C u t 0 x 1 0 0 4 F F 0 3
# d e f i n e o s f X K _ P a s t e 0 x 1 0 0 4 F F 0 4

# d e f i n e o s f X K _ A d d M o d e 0 x 1 0 0 4 F F 3 1
# d e f i n e o s f X K _ P r i m a r y P a s t e 0 x 1 0 0 4 F F 3 2
# d e f i n e o s f X K _ Q u i c k P a s t e 0 x 1 0 0 4 F F 3 3

# d e f i n e o s f X K _ P a g e L e f t 0 x 1 0 0 4 F F 4 0
# d e f i n e o s f X K _ P a g e U p 0 x 1 0 0 4 F F 4 1
# d e f i n e o s f X K _ P a g e D o w n 0 x 1 0 0 4 F F 4 2
# d e f i n e o s f X K _ P a g e R i g h t 0 x 1 0 0 4 F F 4 3
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Figure 6-273: < X m / V i r t K e y s . h >*, Part 2 of 2

# d e f i n e o s f X K _ E n d L i n e 0 x 1 0 0 4 F F 5 7
# d e f i n e o s f X K _ B e g i n L i n e 0 x 1 0 0 4 F F 5 8

# d e f i n e o s f X K _ A c t i v a t e 0 x 1 0 0 4 F F 4 4
# d e f i n e o s f X K _ M e n u B a r 0 x 1 0 0 4 F F 4 5

# d e f i n e o s f X K _ C l e a r 0 x 1 0 0 4 F F 0 B
# d e f i n e o s f X K _ C a n c e l 0 x 1 0 0 4 F F 6 9
# d e f i n e o s f X K _ H e l p 0 x 1 0 0 4 F F 6 A
# d e f i n e o s f X K _ M e n u 0 x 1 0 0 4 F F 6 7
# d e f i n e o s f X K _ S e l e c t 0 x 1 0 0 4 F F 6 0
# d e f i n e o s f X K _ U n d o 0 x 1 0 0 4 F F 6 5

# d e f i n e o s f X K _ L e f t 0 x 1 0 0 4 F F 5 1
# d e f i n e o s f X K _ U p 0 x 1 0 0 4 F F 5 2
# d e f i n e o s f X K _ R i g h t 0 x 1 0 0 4 F F 5 3
# d e f i n e o s f X K _ D o w n 0 x 1 0 0 4 F F 5 4
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Figure 6-274: < X m / X m . h >*, Part 1 of 14

# d e f i n e X m U N S P E C I F I E D _ P I X M A P 2

# d e f i n e X m S T R I N G _ O S _ C H A R S E T X m S T R I N G _ I S O 8 8 5 9 _ 1
# d e f i n e X m F A L L B A C K _ C H A R S E T X m S T R I N G _ I S O 8 8 5 9 _ 1

# d e f i n e X m D E F A U L T _ F O N T _ X m S D E F A U L T _ F O N T
# d e f i n e X m D E F A U L T _ B A C K G R O U N D _ X m S D E F A U L T _ B A C K G R O U N D
# d e f i n e X m D E F A U L T _ D A R K _ T H R E S H O L D 2 0
# d e f i n e X m D E F A U L T _ L I G H T _ T H R E S H O L D 9 0
# d e f i n e X m D E F A U L T _ F O R E G R O U N D _ T H R E S H O L D 7 0

t y p e d e f e n u m { X m F O N T _ I S _ F O N T , X m F O N T _ I S _ F O N T S E T } X m F o n t T y p e ;

e n u m { X m S T R I N G _ D I R E C T I O N _ L _ T O _ R , X m S T R I N G _ D I R E C T I O N _ R _ T O _ L
} ;

# d e f i n e X m S T R I N G _ D I R E C T I O N _ D E F A U L T ( ( X m S t r i n g D i r e c t i o n ) 2 5 5 )

t y p e d e f u n s i g n e d c h a r * X m S t r i n g ;
t y p e d e f X m S t r i n g * X m S t r i n g T a b l e ;
t y p e d e f c h a r * X m S t r i n g C h a r S e t ;
t y p e d e f u n s i g n e d c h a r X m S t r i n g C o m p o n e n t T y p e ;
t y p e d e f u n s i g n e d c h a r X m S t r i n g D i r e c t i o n ;

t y p e d e f s t r u c t _ X m F o n t L i s t R e c * X m F o n t L i s t E n t r y ;
t y p e d e f s t r u c t _ X m F o n t L i s t R e c * X m F o n t L i s t ;
t y p e d e f s t r u c t _ _ X m S t r i n g C o n t e x t R e c * _ X m S t r i n g C o n t e x t ;
t y p e d e f s t r u c t _ _ X m S t r i n g R e c * _ X m S t r i n g ;
t y p e d e f s t r u c t _ X m t S t r i n g C o n t e x t R e c * X m S t r i n g C o n t e x t ;
t y p e d e f s t r u c t _ X m F o n t L i s t C o n t e x t R e c * X m F o n t C o n t e x t ;

e n u m { X m S T R I N G _ C O M P O N E N T _ U N K N O W N , X m S T R I N G _ C O M P O N E N T _ C H A R S E T ,
X m S T R I N G _ C O M P O N E N T _ T E X T , X m S T R I N G _ C O M P O N E N T _ D I R E C T I O N ,
X m S T R I N G _ C O M P O N E N T _ S E P A R A T O R , X m S T R I N G _ C O M P O N E N T _ L O C A L E _ T E X T
} ;
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Figure 6-275: < X m / X m . h >*, Part 2 of 14

# d e f i n e X m S T R I N G _ C O M P O N E N T _ E N D ( ( X m S t r i n g C o m p o n e n t T y p e ) 1 2 6 )
# d e f i n e X m S T R I N G _ C O M P O N E N T _ U S E R _ B E G I N ( ( X m S t r i n g C o m p o n e n t T y p e ) 1 2 8 )
# d e f i n e X m S T R I N G _ C O M P O N E N T _ U S E R _ E N D ( ( X m S t r i n g C o m p o n e n t T y p e ) 2 5 5 )

t y p e d e f s t r u c t _ X m P r i m i t i v e C l a s s R e c * X m P r i m i t i v e W i d g e t C l a s s ;
t y p e d e f s t r u c t _ X m P r i m i t i v e R e c * X m P r i m i t i v e W i d g e t ;

t y p e d e f s t r u c t _ X m G a d g e t C l a s s R e c * X m G a d g e t C l a s s ;
t y p e d e f s t r u c t _ X m G a d g e t R e c * X m G a d g e t ;

t y p e d e f s t r u c t _ X m M a n a g e r C l a s s R e c * X m M a n a g e r W i d g e t C l a s s ;
t y p e d e f s t r u c t _ X m M a n a g e r R e c * X m M a n a g e r W i d g e t ;

e n u m { X m C H A N G E _ A L L , X m C H A N G E _ N O N E ,
X m C H A N G E _ W I D T H , X m C H A N G E _ H E I G H T
} ;

e n u m { X m P I X E L S , X m 1 0 0 T H _ M I L L I M E T E R S ,
X m 1 0 0 0 T H _ I N C H E S , X m 1 0 0 T H _ P O I N T S ,
X m 1 0 0 T H _ F O N T _ U N I T S
} ;

e n u m { X m D E S T R O Y , X m U N M A P ,
X m D O _ N O T H I N G
} ;

e n u m { X m E X P L I C I T , X m P O I N T E R
} ;

e n u m { X m N O N E , X m T A B _ G R O U P ,
X m S T I C K Y _ T A B _ G R O U P , X m E X C L U S I V E _ T A B _ G R O U P
} ;

# d e f i n e X m D Y N A M I C _ D E F A U L T _ T A B _ G R O U P ( ( X m N a v i g a t i o n T y p e ) 2 5 5 )
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Figure 6-276: < X m / X m . h >*, Part 3 of 14

e n u m { X m B E L L = 1
} ;

e n u m { X m N O _ O R I E N T A T I O N , X m V E R T I C A L ,
X m H O R I Z O N T A L
} ;

e n u m { X m W O R K _ A R E A , X m M E N U _ B A R ,
X m M E N U _ P U L L D O W N , X m M E N U _ P O P U P ,
X m M E N U _ O P T I O N
} ;

e n u m { X m N O _ P A C K I N G , X m P A C K _ T I G H T ,
X m P A C K _ C O L U M N , X m P A C K _ N O N E
} ;

e n u m { X m A L I G N M E N T _ C O N T E N T S _ T O P = 3 ,
X m A L I G N M E N T _ C O N T E N T S _ B O T T O M
} ;

e n u m { X m T E A R _ O F F _ E N A B L E D , X m T E A R _ O F F _ D I S A B L E D
} ;

e n u m { X m U N P O S T , X m U N P O S T _ A N D _ R E P L A Y
} ;

e n u m { X m L A S T _ P O S I T I O N = - 1 , X m F I R S T _ P O S I T I O N
} ;

e n u m { X m A L I G N M E N T _ B E G I N N I N G , X m A L I G N M E N T _ C E N T E R ,
X m A L I G N M E N T _ E N D
} ;
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Figure 6-277: < X m / X m . h >*, Part 4 of 14

e n u m { X m A L I G N M E N T _ B A S E L I N E _ T O P ,
X m A L I G N M E N T _ B A S E L I N E _ B O T T O M = 2 , X m A L I G N M E N T _ W I D G E T _ T O P ,
X m A L I G N M E N T _ W I D G E T _ B O T T O M
} ;

e n u m { X m F R A M E _ G E N E R I C _ C H I L D , X m F R A M E _ W O R K A R E A _ C H I L D ,
X m F R A M E _ T I T L E _ C H I L D
} ;

e n u m { X m N _ O F _ M A N Y = 1 , X m O N E _ O F _ M A N Y
} ;

e n u m { X m A T T A C H _ N O N E , X m A T T A C H _ F O R M ,
X m A T T A C H _ O P P O S I T E _ F O R M , X m A T T A C H _ W I D G E T ,
X m A T T A C H _ O P P O S I T E _ W I D G E T , X m A T T A C H _ P O S I T I O N ,
X m A T T A C H _ S E L F
} ;

e n u m { X m R E S I Z E _ N O N E , X m R E S I Z E _ G R O W ,
X m R E S I Z E _ A N Y
} ;
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Figure 6-278: < X m / X m . h >*, Part 5 of 15

e n u m { X m C R _ N O N E , X m C R _ H E L P ,
X m C R _ V A L U E _ C H A N G E D , X m C R _ I N C R E M E N T ,
X m C R _ D E C R E M E N T , X m C R _ P A G E _ I N C R E M E N T ,
X m C R _ P A G E _ D E C R E M E N T , X m C R _ T O _ T O P ,
X m C R _ T O _ B O T T O M , X m C R _ D R A G ,
X m C R _ A C T I V A T E , X m C R _ A R M ,
X m C R _ D I S A R M , X m C R _ M A P = 1 6 ,
X m C R _ U N M A P , X m C R _ F O C U S ,
X m C R _ L O S I N G _ F O C U S , X m C R _ M O D I F Y I N G _ T E X T _ V A L U E ,
X m C R _ M O V I N G _ I N S E R T _ C U R S O R , X m C R _ E X E C U T E ,
X m C R _ S I N G L E _ S E L E C T , X m C R _ M U L T I P L E _ S E L E C T ,
X m C R _ E X T E N D E D _ S E L E C T , X m C R _ B R O W S E _ S E L E C T ,
X m C R _ D E F A U L T _ A C T I O N , X m C R _ C L I P B O A R D _ D A T A _ R E Q U E S T ,
X m C R _ C L I P B O A R D _ D A T A _ D E L E T E , X m C R _ C A S C A D I N G ,
X m C R _ O K , X m C R _ C A N C E L ,
X m C R _ A P P L Y = 3 4 , X m C R _ N O _ M A T C H ,
X m C R _ C O M M A N D _ E N T E R E D , X m C R _ C O M M A N D _ C H A N G E D ,
X m C R _ E X P O S E , X m C R _ R E S I Z E ,
X m C R _ I N P U T , X m C R _ G A I N _ P R I M A R Y ,
X m C R _ L O S E _ P R I M A R Y , X m C R _ C R E A T E ,
X m C R _ T E A R _ O F F _ A C T I V A T E , X m C R _ T E A R _ O F F _ D E A C T I V A T E ,
X m C R _ O B S C U R E D _ T R A V E R S A L
} ;

t y p e d e f s t r u c t
{

i n t r e a s o n ;
X E v e n t * e v e n t ;

} X m A n y C a l l b a c k S t r u c t ;

t y p e d e f s t r u c t
{

i n t r e a s o n ;
X E v e n t * e v e n t ;
i n t c l i c k _ c o u n t ;

} X m A r r o w B u t t o n C a l l b a c k S t r u c t ;
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Figure 6-279: < X m / X m . h >*, Part 6 of 14

t y p e d e f s t r u c t
{

i n t r e a s o n ;
X E v e n t * e v e n t ;
W i n d o w w i n d o w ;

} X m D r a w i n g A r e a C a l l b a c k S t r u c t ;

t y p e d e f s t r u c t
{

i n t r e a s o n ;
X E v e n t * e v e n t ;
W i n d o w w i n d o w ;
i n t c l i c k _ c o u n t ;

} X m D r a w n B u t t o n C a l l b a c k S t r u c t ;

t y p e d e f s t r u c t
{

i n t r e a s o n ;
X E v e n t * e v e n t ;
i n t c l i c k _ c o u n t ;

} X m P u s h B u t t o n C a l l b a c k S t r u c t ;

t y p e d e f s t r u c t
{

i n t r e a s o n ;
X E v e n t * e v e n t ;
W i d g e t w i d g e t ;
c h a r * d a t a ;
c h a r * c a l l b a c k s t r u c t ;

} X m R o w C o l u m n C a l l b a c k S t r u c t ;
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Figure 6-280: < X m / X m . h >*, Part 7 of 14

t y p e d e f s t r u c t
{

i n t r e a s o n ;
X E v e n t * e v e n t ;
i n t v a l u e ;
i n t p i x e l ;

} X m S c r o l l B a r C a l l b a c k S t r u c t ;

t y p e d e f s t r u c t
{

i n t r e a s o n ;
X E v e n t * e v e n t ;
i n t s e t ;

} X m T o g g l e B u t t o n C a l l b a c k S t r u c t ;

t y p e d e f s t r u c t
{

i n t r e a s o n ;
X E v e n t * e v e n t ;
X m S t r i n g i t e m ;
i n t i t e m _ l e n g t h ;
i n t i t e m _ p o s i t i o n ;
X m S t r i n g * s e l e c t e d _ i t e m s ;
i n t s e l e c t e d _ i t e m _ c o u n t ;
i n t * s e l e c t e d _ i t e m _ p o s i t i o n s ;
c h a r s e l e c t i o n _ t y p e ;

} X m L i s t C a l l b a c k S t r u c t ;

t y p e d e f s t r u c t
{

i n t r e a s o n ;
X E v e n t * e v e n t ;
X m S t r i n g v a l u e ;
i n t l e n g t h ;

} X m S e l e c t i o n B o x C a l l b a c k S t r u c t ;
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Figure 6-281: < X m / X m . h >*, Part 8 of 14

t y p e d e f s t r u c t
{

i n t r e a s o n ;
X E v e n t * e v e n t ;
X m S t r i n g v a l u e ;
i n t l e n g t h ;

} X m C o m m a n d C a l l b a c k S t r u c t ;

t y p e d e f s t r u c t
{

i n t r e a s o n ;
X E v e n t * e v e n t ;
X m S t r i n g v a l u e ;
i n t l e n g t h ;
X m S t r i n g m a s k ;
i n t m a s k _ l e n g t h ;
X m S t r i n g d i r ;
i n t d i r _ l e n g t h ;
X m S t r i n g p a t t e r n ;
i n t p a t t e r n _ l e n g t h ;

} X m F i l e S e l e c t i o n B o x C a l l b a c k S t r u c t ;

t y p e d e f s t r u c t
{

i n t r e a s o n ;
X E v e n t * e v e n t ;
i n t v a l u e ;

} X m S c a l e C a l l b a c k S t r u c t ;

e n u m { X m M U L T I C L I C K _ D I S C A R D , X m M U L T I C L I C K _ K E E P
} ;

e n u m { X m S H A D O W _ I N = 7 , X m S H A D O W _ O U T
} ;
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Figure 6-282: < X m / X m . h >*, Part 9 of 14

e n u m { X m A R R O W _ U P , X m A R R O W _ D O W N ,
X m A R R O W _ L E F T , X m A R R O W _ R I G H T
} ;

e n u m { X m N O _ L I N E , X m S I N G L E _ L I N E ,
X m D O U B L E _ L I N E , X m S I N G L E _ D A S H E D _ L I N E ,
X m D O U B L E _ D A S H E D _ L I N E , X m S H A D O W _ E T C H E D _ I N ,
X m S H A D O W _ E T C H E D _ O U T , X m S H A D O W _ E T C H E D _ I N _ D A S H ,
X m S H A D O W _ E T C H E D _ O U T _ D A S H , X m I N V A L I D _ S E P A R A T O R _ T Y P E
} ;

e n u m { X m P I X M A P = 1 , X m S T R I N G
} ;

e n u m { X m W I N D O W ,
X m C U R S O R = 2
} ;

e n u m { X m M A X _ O N _ T O P , X m M A X _ O N _ B O T T O M ,
X m M A X _ O N _ L E F T , X m M A X _ O N _ R I G H T
} ;

e n u m { X m S I N G L E _ S E L E C T , X m M U L T I P L E _ S E L E C T ,
X m E X T E N D E D _ S E L E C T , X m B R O W S E _ S E L E C T
} ;

e n u m { X m S T A T I C , X m D Y N A M I C
} ;

e n u m { X m V A R I A B L E , X m C O N S T A N T ,
X m R E S I Z E _ I F _ P O S S I B L E
} ;

e n u m { X m A U T O M A T I C , X m A P P L I C A T I O N _ D E F I N E D
} ;
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Figure 6-283: < X m / X m . h >*, Part 10 of 14

e n u m { X m A S _ N E E D E D = 1
} ;

# d e f i n e S W _ T O P 1
# d e f i n e S W _ B O T T O M 0
# d e f i n e S W _ L E F T 2
# d e f i n e S W _ R I G H T 0

# d e f i n e X m T O P _ L E F T ( S W _ T O P | S W _ L E F T )
# d e f i n e X m B O T T O M _ L E F T ( S W _ B O T T O M | S W _ L E F T )
# d e f i n e X m T O P _ R I G H T ( S W _ T O P | S W _ R I G H T )
# d e f i n e X m B O T T O M _ R I G H T ( S W _ B O T T O M | S W _ R I G H T )

e n u m { X m C O M M A N D _ A B O V E _ W O R K S P A C E , X m C O M M A N D _ B E L O W _ W O R K S P A C E
} ;

e n u m { X m M U L T I _ L I N E _ E D I T , X m S I N G L E _ L I N E _ E D I T
} ;

t y p e d e f e n u m {
X m T E X T _ F O R W A R D ,
X m T E X T _ B A C K W A R D
} X m T e x t D i r e c t i o n ;

t y p e d e f l o n g X m T e x t P o s i t i o n ;
t y p e d e f A t o m X m T e x t F o r m a t ;

# d e f i n e X m F M T _ 8 _ B I T ( ( X m T e x t F o r m a t ) X A _ S T R I N G )
# d e f i n e X m F M T _ 1 6 _ B I T ( ( X m T e x t F o r m a t ) 2 )

# d e f i n e F M T 8 B I T X m F M T _ 8 _ B I T
# d e f i n e F M T 1 6 B I T X m F M T _ 1 6 _ B I T
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Figure 6-284: < X m / X m . h >*, Part 11 of 14

t y p e d e f e n u m {
X m S E L E C T _ P O S I T I O N , X m S E L E C T _ W H I T E S P A C E ,
X m S E L E C T _ W O R D , X m S E L E C T _ L I N E ,
X m S E L E C T _ A L L , X m S E L E C T _ P A R A G R A P H
} X m T e x t S c a n T y p e ;

t y p e d e f e n u m {
X m H I G H L I G H T _ N O R M A L , X m H I G H L I G H T _ S E L E C T E D ,
X m H I G H L I G H T _ S E C O N D A R Y _ S E L E C T E D
} X m H i g h l i g h t M o d e ;

t y p e d e f s t r u c t {
c h a r * p t r ;
i n t l e n g t h ;
X m T e x t F o r m a t f o r m a t ;

} X m T e x t B l o c k R e c , * X m T e x t B l o c k ;

t y p e d e f s t r u c t
{

i n t r e a s o n ;
X E v e n t * e v e n t ;
B o o l e a n d o i t ;
l o n g c u r r I n s e r t , n e w I n s e r t ;
l o n g s t a r t P o s , e n d P o s ;
X m T e x t B l o c k t e x t ;

} X m T e x t V e r i f y C a l l b a c k S t r u c t , * X m T e x t V e r i f y P t r ;

t y p e d e f s t r u c t {
w c h a r _ t * w c s p t r ;
i n t l e n g t h ;

} X m T e x t B l o c k R e c W c s , * X m T e x t B l o c k W c s ;
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Figure 6-285: < X m / X m . h >*, Part 12 of 14

t y p e d e f s t r u c t
{

i n t r e a s o n ;
X E v e n t * e v e n t ;
B o o l e a n d o i t ;
l o n g c u r r I n s e r t , n e w I n s e r t ;
l o n g s t a r t P o s , e n d P o s ;
X m T e x t B l o c k W c s t e x t ;

} X m T e x t V e r i f y C a l l b a c k S t r u c t W c s , * X m T e x t V e r i f y P t r W c s ;

# d e f i n e X m T e x t G e t T o p P o s i t i o n X m T e x t G e t T o p C h a r a c t e r
# d e f i n e X m T e x t S e t T o p P o s i t i o n X m T e x t S e t T o p C h a r a c t e r

# d e f i n e X m C O P Y _ F A I L E D 0
# d e f i n e X m C O P Y _ S U C C E E D E D 1
# d e f i n e X m C O P Y _ T R U N C A T E D 2

e n u m { X m D I A L O G _ N O N E , X m D I A L O G _ A P P L Y _ B U T T O N ,
X m D I A L O G _ C A N C E L _ B U T T O N , X m D I A L O G _ D E F A U L T _ B U T T O N ,
X m D I A L O G _ O K _ B U T T O N , X m D I A L O G _ F I L T E R _ L A B E L ,
X m D I A L O G _ F I L T E R _ T E X T , X m D I A L O G _ H E L P _ B U T T O N ,
X m D I A L O G _ L I S T , X m D I A L O G _ L I S T _ L A B E L ,
X m D I A L O G _ M E S S A G E _ L A B E L , X m D I A L O G _ S E L E C T I O N _ L A B E L ,
X m D I A L O G _ S Y M B O L _ L A B E L , X m D I A L O G _ T E X T ,
X m D I A L O G _ S E P A R A T O R , X m D I A L O G _ D I R _ L I S T ,
X m D I A L O G _ D I R _ L I S T _ L A B E L
} ;

# d e f i n e X m D I A L O G _ H I S T O R Y _ L I S T X m D I A L O G _ L I S T
# d e f i n e X m D I A L O G _ P R O M P T _ L A B E L X m D I A L O G _ S E L E C T I O N _ L A B E L
# d e f i n e X m D I A L O G _ V A L U E _ T E X T X m D I A L O G _ T E X T
# d e f i n e X m D I A L O G _ C O M M A N D _ T E X T X m D I A L O G _ T E X T
# d e f i n e X m D I A L O G _ F I L E _ L I S T X m D I A L O G _ L I S T
# d e f i n e X m D I A L O G _ F I L E _ L I S T _ L A B E L X m D I A L O G _ L I S T _ L A B E L
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Figure 6-286: < X m / X m . h >*, Part 13 of 14

e n u m { X m D I A L O G _ M O D E L E S S , X m D I A L O G _ P R I M A R Y _ A P P L I C A T I O N _ M O D A L ,
X m D I A L O G _ F U L L _ A P P L I C A T I O N _ M O D A L , X m D I A L O G _ S Y S T E M _ M O D A L
} ;

# d e f i n e X m D I A L O G _ A P P L I C A T I O N _ M O D A L X m D I A L O G _ P R I M A R Y _ A P P L I C A T I O N _ M O D A L

e n u m { X m P L A C E _ T O P , X m P L A C E _ A B O V E _ S E L E C T I O N ,
X m P L A C E _ B E L O W _ S E L E C T I O N
} ;

# d e f i n e X m F I L E _ D I R E C T O R Y ( 1 < < 0 )
# d e f i n e X m F I L E _ R E G U L A R ( 1 < < 1 )
# d e f i n e X m F I L E _ A N Y _ T Y P E ( X m F I L E _ D I R E C T O R Y | X m F I L E _ R E G U L A R )

e n u m { X m D I A L O G _ W O R K _ A R E A , X m D I A L O G _ P R O M P T ,
X m D I A L O G _ S E L E C T I O N , X m D I A L O G _ C O M M A N D ,
X m D I A L O G _ F I L E _ S E L E C T I O N
} ;

e n u m { X m D I A L O G _ T E M P L A T E , X m D I A L O G _ E R R O R ,
X m D I A L O G _ I N F O R M A T I O N , X m D I A L O G _ M E S S A G E ,
X m D I A L O G _ Q U E S T I O N , X m D I A L O G _ W A R N I N G ,
X m D I A L O G _ W O R K I N G
} ;

t y p e d e f e n u m {
X m V I S I B I L I T Y _ U N O B S C U R E D , X m V I S I B I L I T Y _ P A R T I A L L Y _ O B S C U R E D ,
X m V I S I B I L I T Y _ F U L L Y _ O B S C U R E D
} X m V i s i b i l i t y ;

t y p e d e f e n u m {
X m T R A V E R S E _ C U R R E N T , X m T R A V E R S E _ N E X T ,
X m T R A V E R S E _ P R E V , X m T R A V E R S E _ H O M E ,
X m T R A V E R S E _ N E X T _ T A B _ G R O U P , X m T R A V E R S E _ P R E V _ T A B _ G R O U P ,
X m T R A V E R S E _ U P , X m T R A V E R S E _ D O W N ,
X m T R A V E R S E _ L E F T , X m T R A V E R S E _ R I G H T
} X m T r a v e r s a l D i r e c t i o n ;
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Figure 6-287: < X m / X m . h >*, Part 14 of 14

t y p e d e f s t r u c t _ X m T r a v e r s e O b s c u r e d C a l l b a c k S t r u c t
{ i n t r e a s o n ;

X E v e n t * e v e n t ;
W i d g e t t r a v e r s a l _ d e s t i n a t i o n ;
X m T r a v e r s a l D i r e c t i o n d i r e c t i o n ;
} X m T r a v e r s e O b s c u r e d C a l l b a c k S t r u c t ;

t y p e d e f u n s i g n e d c h a r X m N a v i g a t i o n T y p e ;
t y p e d e f u n s i g n e d c h a r X m B u t t o n T y p e ;
t y p e d e f X m B u t t o n T y p e * X m B u t t o n T y p e T a b l e ;
t y p e d e f K e y S y m * X m K e y S y m T a b l e ;
t y p e d e f X m S t r i n g C h a r S e t * X m S t r i n g C h a r S e t T a b l e ;

e n u m { X m P U S H B U T T O N = 1 , X m T O G G L E B U T T O N ,
X m R A D I O B U T T O N , X m C A S C A D E B U T T O N ,
X m S E P A R A T O R , X m D O U B L E _ S E P A R A T O R ,
X m T I T L E
} ;

# d e f i n e X m C H E C K B U T T O N X m T O G G L E B U T T O N

t y p e d e f s t r u c t _ X m S e c o n d a r y R e s o u r c e D a t a R e c {
X m R e s o u r c e B a s e P r o c b a s e _ p r o c ;
X t P o i n t e r c l i e n t _ d a t a ;
S t r i n g n a m e ;
S t r i n g r e s _ c l a s s ;
X t R e s o u r c e L i s t r e s o u r c e s ;
C a r d i n a l n u m _ r e s o u r c e s ;

} X m S e c o n d a r y R e s o u r c e D a t a R e c , * X m S e c o n d a r y R e s o u r c e D a t a ;
t y p e d e f l o n g X m O f f s e t ;
t y p e d e f X m O f f s e t * X m O f f s e t P t r ;
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Figure 6-288: < X m / X m S t r D e f s . h >*, Part 1 of 34

# d e f i n e X m S " "
# d e f i n e X m C A c c e l e r a t o r " A c c e l e r a t o r "
# d e f i n e X m C A c c e l e r a t o r T e x t " A c c e l e r a t o r T e x t "
# d e f i n e X m C A d j u s t L a s t " A d j u s t L a s t "
# d e f i n e X m C A d j u s t M a r g i n " A d j u s t M a r g i n "
# d e f i n e X m C A l i g n m e n t " A l i g n m e n t "
# d e f i n e X m C A l l o w O v e r l a p " A l l o w O v e r l a p "
# d e f i n e X m C A n i m a t i o n M a s k " A n i m a t i o n M a s k "
# d e f i n e X m C A n i m a t i o n P i x m a p " A n i m a t i o n P i x m a p "
# d e f i n e X m C A n i m a t i o n P i x m a p D e p t h " A n i m a t i o n P i x m a p D e p t h "
# d e f i n e X m C A n i m a t i o n S t y l e " A n i m a t i o n S t y l e "
# d e f i n e X m C A p p l y L a b e l S t r i n g " A p p l y L a b e l S t r i n g "
# d e f i n e X m C A r m C a l l b a c k " A r m C a l l b a c k "
# d e f i n e X m C A r m C o l o r " A r m C o l o r "
# d e f i n e X m C A r m P i x m a p " A r m P i x m a p "
# d e f i n e X m C A r r o w D i r e c t i o n " A r r o w D i r e c t i o n "
# d e f i n e X m C A t t a c h m e n t " A t t a c h m e n t "
# d e f i n e X m C A u d i b l e W a r n i n g " A u d i b l e W a r n i n g "
# d e f i n e X m C A u t o S h o w C u r s o r P o s i t i o n " A u t o S h o w C u r s o r P o s i t i o n "
# d e f i n e X m C A u t o U n m a n a g e " A u t o U n m a n a g e "
# d e f i n e X m C A u t o m a t i c S e l e c t i o n " A u t o m a t i c S e l e c t i o n "
# d e f i n e X m C A v a i l a b i l i t y " A v a i l a b i l i t y "
# d e f i n e X m C B a c k g r o u n d P i x m a p " B a c k g r o u n d P i x m a p "
# d e f i n e X m C B l e n d M o d e l " B l e n d M o d e l "
# d e f i n e X m C B l i n k R a t e " B l i n k R a t e "
# d e f i n e X m C B o t t o m S h a d o w C o l o r " B o t t o m S h a d o w C o l o r "
# d e f i n e X m C B o t t o m S h a d o w P i x m a p " B o t t o m S h a d o w P i x m a p "
# d e f i n e X m C B u t t o n A c c e l e r a t o r T e x t " B u t t o n A c c e l e r a t o r T e x t "
# d e f i n e X m C B u t t o n A c c e l e r a t o r s " B u t t o n A c c e l e r a t o r s "
# d e f i n e X m C B u t t o n C o u n t " B u t t o n C o u n t "
# d e f i n e X m C B u t t o n F o n t L i s t " B u t t o n F o n t L i s t "
# d e f i n e X m C B u t t o n M n e m o n i c C h a r S e t s " B u t t o n M n e m o n i c C h a r S e t s "
# d e f i n e X m C B u t t o n M n e m o n i c s " B u t t o n M n e m o n i c s "
# d e f i n e X m C B u t t o n S e t " B u t t o n S e t "
# d e f i n e X m C B u t t o n T y p e " B u t t o n T y p e "
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Figure 6-289: < X m / X m S t r D e f s . h >*, Part 2 of 34

# d e f i n e X m C B u t t o n s " B u t t o n s "
# d e f i n e X m C C a n c e l L a b e l S t r i n g " C a n c e l L a b e l S t r i n g "
# d e f i n e X m C C h i l d H o r i z o n t a l A l i g n m e n t " C h i l d H o r i z o n t a l A l i g n m e n t "
# d e f i n e X m C C h i l d H o r i z o n t a l S p a c i n g " C h i l d H o r i z o n t a l S p a c i n g "
# d e f i n e X m C C h i l d P l a c e m e n t " C h i l d P l a c e m e n t "
# d e f i n e X m C C h i l d T y p e " C h i l d T y p e "
# d e f i n e X m C C h i l d V e r t i c a l A l i g n m e n t " C h i l d V e r t i c a l A l i g n m e n t "
# d e f i n e X m C C h i l d r e n " C h i l d r e n "
# d e f i n e X m C C l i e n t D a t a " C l i e n t D a t a "
# d e f i n e X m C C l i p W i n d o w " C l i p W i n d o w "
# d e f i n e X m C C o l u m n s " C o l u m n s "
# d e f i n e X m C C o m m a n d W i n d o w " C o m m a n d W i n d o w "
# d e f i n e X m C C o m m a n d W i n d o w L o c a t i o n " C o m m a n d W i n d o w L o c a t i o n "
# d e f i n e X m C C o n v e r t P r o c " C o n v e r t P r o c "
# d e f i n e X m C C u r s o r B a c k g r o u n d " C u r s o r B a c k g r o u n d "
# d e f i n e X m C C u r s o r F o r e g r o u n d " C u r s o r F o r e g r o u n d "
# d e f i n e X m C C u r s o r P o s i t i o n " C u r s o r P o s i t i o n "
# d e f i n e X m C C u r s o r P o s i t i o n V i s i b l e " C u r s o r P o s i t i o n V i s i b l e "
# d e f i n e X m C D a r k T h r e s h o l d " D a r k T h r e s h o l d "
# d e f i n e X m C D e c i m a l P o i n t s " D e c i m a l P o i n t s "
# d e f i n e X m C D e f a u l t B u t t o n S h a d o w T h i c k n e s s " D e f a u l t B u t t o n S h a d o w T h i c k n e s s "
# d e f i n e X m C D e f a u l t B u t t o n T y p e " D e f a u l t B u t t o n T y p e "
# d e f i n e X m C D e f a u l t C o p y C u r s o r I c o n " D e f a u l t C o p y C u r s o r I c o n "
# d e f i n e X m C D e f a u l t F o n t L i s t " D e f a u l t F o n t L i s t "
# d e f i n e X m C D e f a u l t I n v a l i d C u r s o r I c o n " D e f a u l t I n v a l i d C u r s o r I c o n "
# d e f i n e X m C D e f a u l t L i n k C u r s o r I c o n " D e f a u l t L i n k C u r s o r I c o n "
# d e f i n e X m C D e f a u l t M o v e C u r s o r I c o n " D e f a u l t M o v e C u r s o r I c o n "
# d e f i n e X m C D e f a u l t N o n e C u r s o r I c o n " D e f a u l t N o n e C u r s o r I c o n "
# d e f i n e X m C D e f a u l t P o s i t i o n " D e f a u l t P o s i t i o n "
# d e f i n e X m C D e f a u l t S o u r c e C u r s o r I c o n " D e f a u l t S o u r c e C u r s o r I c o n "
# d e f i n e X m C D e f a u l t V a l i d C u r s o r I c o n " D e f a u l t V a l i d C u r s o r I c o n "
# d e f i n e X m C D e l e t e R e s p o n s e " D e l e t e R e s p o n s e "
# d e f i n e X m C D e s k t o p P a r e n t " D e s k t o p P a r e n t "
# d e f i n e X m C D i a l o g S t y l e " D i a l o g S t y l e "
# d e f i n e X m C D i a l o g T i t l e " D i a l o g T i t l e "
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Figure 6-290: < X m / X m S t r D e f s . h >*, Part 3 of 34

# d e f i n e X m C D i a l o g T y p e " D i a l o g T y p e "
# d e f i n e X m C D i r L i s t I t e m C o u n t " D i r L i s t I t e m C o u n t "
# d e f i n e X m C D i r L i s t I t e m s " D i r L i s t I t e m s "
# d e f i n e X m C D i r L i s t L a b e l S t r i n g " D i r L i s t L a b e l S t r i n g "
# d e f i n e X m C D i r M a s k " D i r M a s k "
# d e f i n e X m C D i r S e a r c h P r o c " D i r S e a r c h P r o c "
# d e f i n e X m C D i r S p e c " D i r S p e c "
# d e f i n e X m C D i r e c t o r y " D i r e c t o r y "
# d e f i n e X m C D i r e c t o r y V a l i d " D i r e c t o r y V a l i d "
# d e f i n e X m C D i s a r m C a l l b a c k " D i s a r m C a l l b a c k "
# d e f i n e X m C D o u b l e C l i c k I n t e r v a l " D o u b l e C l i c k I n t e r v a l "
# d e f i n e X m C D r a g C o n t e x t C l a s s " D r a g C o n t e x t C l a s s "
# d e f i n e X m C D r a g D r o p F i n i s h C a l l b a c k " D r a g D r o p F i n i s h C a l l b a c k "
# d e f i n e X m C D r a g I c o n C l a s s " D r a g I c o n C l a s s "
# d e f i n e X m C D r a g I n i t i a t o r P r o t o c o l S t y l e " D r a g I n i t i a t o r P r o t o c o l S t y l e "
# d e f i n e X m C D r a g M o t i o n C a l l b a c k " D r a g M o t i o n C a l l b a c k "
# d e f i n e X m C D r a g O p e r a t i o n s " D r a g O p e r a t i o n s "
# d e f i n e X m C D r a g O v e r M o d e " D r a g O v e r M o d e "
# d e f i n e X m C D r a g P r o c " D r a g P r o c "
# d e f i n e X m C D r a g R e c e i v e r P r o t o c o l S t y l e " D r a g R e c e i v e r P r o t o c o l S t y l e "
# d e f i n e X m C D r o p P r o c " D r o p P r o c "
# d e f i n e X m C D r o p R e c t a n g l e s " D r o p R e c t a n g l e s "
# d e f i n e X m C D r o p S i t e A c t i v i t y " D r o p S i t e A c t i v i t y "
# d e f i n e X m C D r o p S i t e E n t e r C a l l b a c k " D r o p S i t e E n t e r C a l l b a c k "
# d e f i n e X m C D r o p S i t e L e a v e C a l l b a c k " D r o p S i t e L e a v e C a l l b a c k "
# d e f i n e X m C D r o p S i t e M a n a g e r C l a s s " D r o p S i t e M a n a g e r C l a s s "
# d e f i n e X m C D r o p S i t e O p e r a t i o n s " D r o p S i t e O p e r a t i o n s "
# d e f i n e X m C D r o p S i t e T y p e " D r o p S i t e T y p e "
# d e f i n e X m C D r o p S t a r t C a l l b a c k " D r o p S t a r t C a l l b a c k "
# d e f i n e X m C D r o p T r a n s f e r C l a s s " D r o p T r a n s f e r C l a s s "
# d e f i n e X m C D r o p T r a n s f e r s " D r o p T r a n s f e r s "
# d e f i n e X m C E d i t a b l e " E d i t a b l e "
# d e f i n e X m C E n t r y B o r d e r " E n t r y B o r d e r "
# d e f i n e X m C E n t r y C l a s s " E n t r y C l a s s "
# d e f i n e X m C E x p o r t T a r g e t s " E x p o r t T a r g e t s "
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Figure 6-291: < X m / X m S t r D e f s . h >*, Part 4 of 34

# d e f i n e X m C E x p o s e C a l l b a c k " E x p o s e C a l l b a c k "
# d e f i n e X m C E x t e n s i o n T y p e " E x t e n s i o n T y p e "
# d e f i n e X m C F i l e L i s t I t e m C o u n t " F i l e L i s t I t e m C o u n t "
# d e f i n e X m C F i l e L i s t I t e m s " F i l e L i s t I t e m s "
# d e f i n e X m C F i l e L i s t L a b e l S t r i n g " F i l e L i s t L a b e l S t r i n g "
# d e f i n e X m C F i l e S e a r c h P r o c " F i l e S e a r c h P r o c "
# d e f i n e X m C F i l e T y p e M a s k " F i l e T y p e M a s k "
# d e f i n e X m C F i l l O n A r m " F i l l O n A r m "
# d e f i n e X m C F i l l O n S e l e c t " F i l l O n S e l e c t "
# d e f i n e X m C F i l t e r L a b e l S t r i n g " F i l t e r L a b e l S t r i n g "
# d e f i n e X m C F o n t L i s t " F o n t L i s t "
# d e f i n e X m C F o r e g r o u n d T h r e s h o l d " F o r e g r o u n d T h r e s h o l d "
# d e f i n e X m C H e l p L a b e l S t r i n g " H e l p L a b e l S t r i n g "
# d e f i n e X m C H i g h l i g h t C o l o r " H i g h l i g h t C o l o r "
# d e f i n e X m C H i g h l i g h t O n E n t e r " H i g h l i g h t O n E n t e r "
# d e f i n e X m C H i g h l i g h t P i x m a p " H i g h l i g h t P i x m a p "
# d e f i n e X m C H i g h l i g h t T h i c k n e s s " H i g h l i g h t T h i c k n e s s "
# d e f i n e X m C H o r i z o n t a l F o n t U n i t " H o r i z o n t a l F o n t U n i t "
# d e f i n e X m C H o r i z o n t a l S c r o l l B a r " H o r i z o n t a l S c r o l l B a r "
# d e f i n e X m C H o t " H o t "
# d e f i n e X m C I C C H a n d l e " I C C H a n d l e "
# d e f i n e X m C I m p o r t T a r g e t s " I m p o r t T a r g e t s "
# d e f i n e X m C I n c r e m e n t " I n c r e m e n t "
# d e f i n e X m C I n c r e m e n t a l " I n c r e m e n t a l "
# d e f i n e X m C I n d i c a t o r O n " I n d i c a t o r O n "
# d e f i n e X m C I n d i c a t o r S i z e " I n d i c a t o r S i z e "
# d e f i n e X m C I n d i c a t o r T y p e " I n d i c a t o r T y p e "
# d e f i n e X m C I n i t i a l D e l a y " I n i t i a l D e l a y "
# d e f i n e X m C I n i t i a l F o c u s " I n i t i a l F o c u s "
# d e f i n e X m C I n p u t C r e a t e " I n p u t C r e a t e "
# d e f i n e X m C I n p u t M e t h o d " I n p u t M e t h o d "
# d e f i n e X m C I n v a l i d C u r s o r F o r e g r o u n d " I n v a l i d C u r s o r F o r e g r o u n d "
# d e f i n e X m C I s A l i g n e d " I s A l i g n e d "
# d e f i n e X m C I s H o m o g e n e o u s " I s H o m o g e n e o u s "
# d e f i n e X m C I t e m C o u n t " I t e m C o u n t "
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# d e f i n e X m C I t e m s " I t e m s "
# d e f i n e X m C K e y b o a r d F o c u s P o l i c y " K e y b o a r d F o c u s P o l i c y "
# d e f i n e X m C L a b e l F o n t L i s t " L a b e l F o n t L i s t "
# d e f i n e X m C L a b e l I n s e n s i t i v e P i x m a p " L a b e l I n s e n s i t i v e P i x m a p "
# d e f i n e X m C L a b e l P i x m a p " L a b e l P i x m a p "
# d e f i n e X m C L a b e l S t r i n g " L a b e l S t r i n g "
# d e f i n e X m C L a b e l T y p e " L a b e l T y p e "
# d e f i n e X m C L i g h t T h r e s h o l d " L i g h t T h r e s h o l d "
# d e f i n e X m C L i s t L a b e l S t r i n g " L i s t L a b e l S t r i n g "
# d e f i n e X m C L i s t M a r g i n H e i g h t " L i s t M a r g i n H e i g h t "
# d e f i n e X m C L i s t M a r g i n W i d t h " L i s t M a r g i n W i d t h "
# d e f i n e X m C L i s t S i z e P o l i c y " L i s t S i z e P o l i c y "
# d e f i n e X m C L i s t S p a c i n g " L i s t S p a c i n g "
# d e f i n e X m C L i s t U p d a t e d " L i s t U p d a t e d "
# d e f i n e X m C L o g i c a l P a r e n t " L o g i c a l P a r e n t "
# d e f i n e X m C M a i n W i n d o w M a r g i n H e i g h t " M a i n W i n d o w M a r g i n H e i g h t "
# d e f i n e X m C M a i n W i n d o w M a r g i n W i d t h " M a i n W i n d o w M a r g i n W i d t h "
# d e f i n e X m C M a p p i n g D e l a y " M a p p i n g D e l a y "
# d e f i n e X m C M a r g i n B o t t o m " M a r g i n B o t t o m "
# d e f i n e X m C M a r g i n H e i g h t " M a r g i n H e i g h t "
# d e f i n e X m C M a r g i n L e f t " M a r g i n L e f t "
# d e f i n e X m C M a r g i n R i g h t " M a r g i n R i g h t "
# d e f i n e X m C M a r g i n T o p " M a r g i n T o p "
# d e f i n e X m C M a r g i n W i d t h " M a r g i n W i d t h "
# d e f i n e X m C M a s k " M a s k "
# d e f i n e X m C M a x I t e m s " M a x I t e m s "
# d e f i n e X m C M a x L e n g t h " M a x L e n g t h "
# d e f i n e X m C M a x V a l u e " M a x V a l u e "
# d e f i n e X m C M a x i m u m " M a x i m u m "
# d e f i n e X m C M e n u B a r " M e n u B a r "
# d e f i n e X m C M e n u P o s t " M e n u P o s t "
# d e f i n e X m C M e n u W i d g e t " M e n u W i d g e t "
# d e f i n e X m C M e s s a g e P r o c " M e s s a g e P r o c "
# d e f i n e X m C M e s s a g e W i n d o w " M e s s a g e W i n d o w "
# d e f i n e X m C M i n i m i z e B u t t o n s " M i n i m i z e B u t t o n s "
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# d e f i n e X m C M i n i m u m " M i n i m u m "
# d e f i n e X m C M n e m o n i c " M n e m o n i c "
# d e f i n e X m C M n e m o n i c C h a r S e t " M n e m o n i c C h a r S e t "
# d e f i n e X m C M o v e O p a q u e " M o v e O p a q u e "
# d e f i n e X m C M u l t i C l i c k " M u l t i C l i c k "
# d e f i n e X m C M u s t M a t c h " M u s t M a t c h "
# d e f i n e X m C M w m D e c o r a t i o n s " M w m D e c o r a t i o n s "
# d e f i n e X m C M w m F u n c t i o n s " M w m F u n c t i o n s "
# d e f i n e X m C M w m I n p u t M o d e " M w m I n p u t M o d e "
# d e f i n e X m C M w m M e n u " M w m M e n u "
# d e f i n e X m C M w m M e s s a g e s " M w m M e s s a g e s "
# d e f i n e X m C N a v i g a t i o n T y p e " N a v i g a t i o n T y p e "
# d e f i n e X m C N e e d s M o t i o n " N e e d s M o t i o n "
# d e f i n e X m C N o M a t c h S t r i n g " N o M a t c h S t r i n g "
# d e f i n e X m C N o R e s i z e " N o R e s i z e "
# d e f i n e X m C N o n e C u r s o r F o r e g r o u n d " N o n e C u r s o r F o r e g r o u n d "
# d e f i n e X m C N o t i f y P r o c " N o t i f y P r o c "
# d e f i n e X m C N u m C h i l d r e n " N u m C h i l d r e n "
# d e f i n e X m C N u m C o l u m n s " N u m C o l u m n s "
# d e f i n e X m C N u m D r o p R e c t a n g l e s " N u m D r o p R e c t a n g l e s "
# d e f i n e X m C N u m D r o p T r a n s f e r s " N u m D r o p T r a n s f e r s "
# d e f i n e X m C N u m E x p o r t T a r g e t s " N u m E x p o r t T a r g e t s "
# d e f i n e X m C N u m I m p o r t T a r g e t s " N u m I m p o r t T a r g e t s "
# d e f i n e X m C O f f s e t " O f f s e t "
# d e f i n e X m C O k L a b e l S t r i n g " O k L a b e l S t r i n g "
# d e f i n e X m C O p e r a t i o n C h a n g e d C a l l b a c k " O p e r a t i o n C h a n g e d C a l l b a c k "
# d e f i n e X m C O p e r a t i o n C u r s o r I c o n " O p e r a t i o n C u r s o r I c o n "
# d e f i n e X m C O p t i o n L a b e l " O p t i o n L a b e l "
# d e f i n e X m C O p t i o n M n e m o n i c " O p t i o n M n e m o n i c "
# d e f i n e X m C O u t p u t C r e a t e " O u t p u t C r e a t e "
# d e f i n e X m C P a c k i n g " P a c k i n g "
# d e f i n e X m C P a g e I n c r e m e n t " P a g e I n c r e m e n t "
# d e f i n e X m C P a n e M a x i m u m " P a n e M a x i m u m "
# d e f i n e X m C P a n e M i n i m u m " P a n e M i n i m u m "
# d e f i n e X m C P a t t e r n " P a t t e r n "
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# d e f i n e X m C P e n d i n g D e l e t e " P e n d i n g D e l e t e "
# d e f i n e X m C P o p u p E n a b l e d " P o p u p E n a b l e d "
# d e f i n e X m C P o s i t i o n I n d e x " P o s i t i o n I n d e x "
# d e f i n e X m C P o s t F r o m B u t t o n " P o s t F r o m B u t t o n "
# d e f i n e X m C P o s t F r o m C o u n t " P o s t F r o m C o u n t "
# d e f i n e X m C P o s t F r o m L i s t " P o s t F r o m L i s t "
# d e f i n e X m C P r e e d i t T y p e " P r e e d i t T y p e "
# d e f i n e X m C P r o c e s s i n g D i r e c t i o n " P r o c e s s i n g D i r e c t i o n "
# d e f i n e X m C P r o m p t S t r i n g " P r o m p t S t r i n g "
# d e f i n e X m C P r o t o c o l C a l l b a c k " P r o t o c o l C a l l b a c k "
# d e f i n e X m C P u s h B u t t o n E n a b l e d " P u s h B u t t o n E n a b l e d "
# d e f i n e X m C Q u a l i f y S e a r c h D a t a P r o c " Q u a l i f y S e a r c h D a t a P r o c "
# d e f i n e X m C R a d i o A l w a y s O n e " R a d i o A l w a y s O n e "
# d e f i n e X m C R a d i o B e h a v i o r " R a d i o B e h a v i o r "
# d e f i n e X m C R e c o m p u t e S i z e " R e c o m p u t e S i z e "
# d e f i n e X m C R e c t a n g l e s " R e c t a n g l e s "
# d e f i n e X m C R e p e a t D e l a y " R e p e a t D e l a y "
# d e f i n e X m C R e s i z e C a l l b a c k " R e s i z e C a l l b a c k "
# d e f i n e X m C R e s i z e H e i g h t " R e s i z e H e i g h t "
# d e f i n e X m C R e s i z e P o l i c y " R e s i z e P o l i c y "
# d e f i n e X m C R e s i z e W i d t h " R e s i z e W i d t h "
# d e f i n e X m C R o w C o l u m n T y p e " R o w C o l u m n T y p e "
# d e f i n e X m C R o w s " R o w s "
# d e f i n e X m C R u b b e r P o s i t i o n i n g " R u b b e r P o s i t i o n i n g "
# d e f i n e X m C S a s h H e i g h t " S a s h H e i g h t "
# d e f i n e X m C S a s h I n d e n t " S a s h I n d e n t "
# d e f i n e X m C S a s h W i d t h " S a s h W i d t h "
# d e f i n e X m C S c a l e H e i g h t " S c a l e H e i g h t "
# d e f i n e X m C S c a l e M u l t i p l e " S c a l e M u l t i p l e "
# d e f i n e X m C S c a l e W i d t h " S c a l e W i d t h "
# d e f i n e X m C S c r o l l " S c r o l l "
# d e f i n e X m C S c r o l l B a r D i s p l a y P o l i c y " S c r o l l B a r D i s p l a y P o l i c y "
# d e f i n e X m C S c r o l l B a r P l a c e m e n t " S c r o l l B a r P l a c e m e n t "
# d e f i n e X m C S c r o l l S i d e " S c r o l l S i d e "
# d e f i n e X m C S c r o l l e d W i n d o w M a r g i n H e i g h t " S c r o l l e d W i n d o w M a r g i n H e i g h t "
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# d e f i n e X m C S c r o l l e d W i n d o w M a r g i n W i d t h " S c r o l l e d W i n d o w M a r g i n W i d t h "
# d e f i n e X m C S c r o l l i n g P o l i c y " S c r o l l i n g P o l i c y "
# d e f i n e X m C S e l e c t C o l o r " S e l e c t C o l o r "
# d e f i n e X m C S e l e c t I n s e n s i t i v e P i x m a p " S e l e c t I n s e n s i t i v e P i x m a p "
# d e f i n e X m C S e l e c t P i x m a p " S e l e c t P i x m a p "
# d e f i n e X m C S e l e c t T h r e s h o l d " S e l e c t T h r e s h o l d "
# d e f i n e X m C S e l e c t e d I t e m C o u n t " S e l e c t e d I t e m C o u n t "
# d e f i n e X m C S e l e c t e d I t e m s " S e l e c t e d I t e m s "
# d e f i n e X m C S e l e c t i o n A r r a y C o u n t " S e l e c t i o n A r r a y C o u n t "
# d e f i n e X m C S e l e c t i o n L a b e l S t r i n g " S e l e c t i o n L a b e l S t r i n g "
# d e f i n e X m C S e l e c t i o n P o l i c y " S e l e c t i o n P o l i c y "
# d e f i n e X m C S e p a r a t o r O n " S e p a r a t o r O n "
# d e f i n e X m C S e p a r a t o r T y p e " S e p a r a t o r T y p e "
# d e f i n e X m C S e t " S e t "
# d e f i n e X m C S h a d o w T h i c k n e s s " S h a d o w T h i c k n e s s "
# d e f i n e X m C S h a d o w T y p e " S h a d o w T y p e "
# d e f i n e X m C S h e l l U n i t T y p e " S h e l l U n i t T y p e "
# d e f i n e X m C S h o w A r r o w s " S h o w A r r o w s "
# d e f i n e X m C S h o w A s D e f a u l t " S h o w A s D e f a u l t "
# d e f i n e X m C S h o w S e p a r a t o r " S h o w S e p a r a t o r "
# d e f i n e X m C S h o w V a l u e " S h o w V a l u e "
# d e f i n e X m C S i m p l e C h e c k B o x " S i m p l e C h e c k B o x "
# d e f i n e X m C S i m p l e M e n u B a r " S i m p l e M e n u B a r "
# d e f i n e X m C S i m p l e O p t i o n M e n u " S i m p l e O p t i o n M e n u "
# d e f i n e X m C S i m p l e P o p u p M e n u " S i m p l e P o p u p M e n u "
# d e f i n e X m C S i m p l e P u l l d o w n M e n u " S i m p l e P u l l d o w n M e n u "
# d e f i n e X m C S i m p l e R a d i o B o x " S i m p l e R a d i o B o x "
# d e f i n e X m C S i z e P o l i c y " S i z e P o l i c y "
# d e f i n e X m C S l i d e r S i z e " S l i d e r S i z e "
# d e f i n e X m C S o u r c e " S o u r c e "
# d e f i n e X m C S o u r c e C u r s o r I c o n " S o u r c e C u r s o r I c o n "
# d e f i n e X m C S o u r c e I s E x t e r n a l " S o u r c e I s E x t e r n a l "
# d e f i n e X m C S o u r c e P i x m a p I c o n " S o u r c e P i x m a p I c o n "
# d e f i n e X m C S o u r c e W i d g e t " S o u r c e W i d g e t "
# d e f i n e X m C S o u r c e W i n d o w " S o u r c e W i n d o w "
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# d e f i n e X m C S p a c i n g " S p a c i n g "
# d e f i n e X m C S t a r t T i m e " S t a r t T i m e "
# d e f i n e X m C S t a t e C u r s o r I c o n " S t a t e C u r s o r I c o n "
# d e f i n e X m C S t r i n g D i r e c t i o n " S t r i n g D i r e c t i o n "
# d e f i n e X m C T e a r O f f M o d e l " T e a r O f f M o d e l "
# d e f i n e X m C T e x t F o n t L i s t " T e x t F o n t L i s t "
# d e f i n e X m C T e x t S t r i n g " T e x t S t r i n g "
# d e f i n e X m C T e x t V a l u e " T e x t V a l u e "
# d e f i n e X m C T i t l e S t r i n g " T i t l e S t r i n g "
# d e f i n e X m C T o p C h a r a c t e r " T o p C h a r a c t e r "
# d e f i n e X m C T o p I t e m P o s i t i o n " T o p I t e m P o s i t i o n "
# d e f i n e X m C T o p L e v e l E n t e r C a l l b a c k " T o p L e v e l E n t e r C a l l b a c k "
# d e f i n e X m C T o p L e v e l L e a v e C a l l b a c k " T o p L e v e l L e a v e C a l l b a c k "
# d e f i n e X m C T o p S h a d o w C o l o r " T o p S h a d o w C o l o r "
# d e f i n e X m C T o p S h a d o w P i x m a p " T o p S h a d o w P i x m a p "
# d e f i n e X m C T r a n s f e r P r o c " T r a n s f e r P r o c "
# d e f i n e X m C T r a n s f e r S t a t u s " T r a n s f e r S t a t u s "
# d e f i n e X m C T r a v e r s a l O n " T r a v e r s a l O n "
# d e f i n e X m C T r a v e r s a l T y p e " T r a v e r s a l T y p e "
# d e f i n e X m C T r e e U p d a t e P r o c " T r e e U p d a t e P r o c "
# d e f i n e X m C T r o u g h C o l o r " T r o u g h C o l o r "
# d e f i n e X m C U n i t T y p e " U n i t T y p e "
# d e f i n e X m C U n p o s t B e h a v i o r " U n p o s t B e h a v i o r "
# d e f i n e X m C U n s e l e c t P i x m a p " U n s e l e c t P i x m a p "
# d e f i n e X m C U p d a t e S l i d e r S i z e " U p d a t e S l i d e r S i z e "
# d e f i n e X m C U s e A s y n c G e o m e t r y " U s e A s y n c G e o m e t r y "
# d e f i n e X m C U s e r D a t a " U s e r D a t a "
# d e f i n e X m C V a l i d C u r s o r F o r e g r o u n d " V a l i d C u r s o r F o r e g r o u n d "
# d e f i n e X m C V a l u e C h a n g e d C a l l b a c k " V a l u e C h a n g e d C a l l b a c k "
# d e f i n e X m C V a l u e W c s " V a l u e W c s "
# d e f i n e X m C V e r i f y B e l l " V e r i f y B e l l "
# d e f i n e X m C V e r t i c a l A l i g n m e n t " V e r t i c a l A l i g n m e n t "
# d e f i n e X m C V e r t i c a l F o n t U n i t " V e r t i c a l F o n t U n i t "
# d e f i n e X m C V e r t i c a l S c r o l l B a r " V e r t i c a l S c r o l l B a r "
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# d e f i n e X m C V i s i b l e I t e m C o u n t " V i s i b l e I t e m C o u n t "
# d e f i n e X m C V i s i b l e W h e n O f f " V i s i b l e W h e n O f f "
# d e f i n e X m C V i s u a l P o l i c y " V i s u a l P o l i c y "
# d e f i n e X m C W h i c h B u t t o n " W h i c h B u t t o n "
# d e f i n e X m C W o r d W r a p " W o r d W r a p "
# d e f i n e X m C W o r k W i n d o w " W o r k W i n d o w "
# d e f i n e X m C X m S t r i n g " X m S t r i n g "
# d e f i n e X m N a c c e l e r a t o r " a c c e l e r a t o r "
# d e f i n e X m N a c c e l e r a t o r T e x t " a c c e l e r a t o r T e x t "
# d e f i n e X m N a c t i v a t e C a l l b a c k " a c t i v a t e C a l l b a c k "
# d e f i n e X m N a d j u s t L a s t " a d j u s t L a s t "
# d e f i n e X m N a d j u s t M a r g i n " a d j u s t M a r g i n "
# d e f i n e X m N a l i g n m e n t " a l i g n m e n t "
# d e f i n e X m N a l l o w O v e r l a p " a l l o w O v e r l a p "
# d e f i n e X m N a l l o w R e s i z e " a l l o w R e s i z e "
# d e f i n e X m N a n i m a t i o n M a s k " a n i m a t i o n M a s k "
# d e f i n e X m N a n i m a t i o n P i x m a p " a n i m a t i o n P i x m a p "
# d e f i n e X m N a n i m a t i o n P i x m a p D e p t h " a n i m a t i o n P i x m a p D e p t h "
# d e f i n e X m N a n i m a t i o n S t y l e " a n i m a t i o n S t y l e "
# d e f i n e X m N a p p l y C a l l b a c k " a p p l y C a l l b a c k "
# d e f i n e X m N a p p l y L a b e l S t r i n g " a p p l y L a b e l S t r i n g "
# d e f i n e X m N a r m C a l l b a c k " a r m C a l l b a c k "
# d e f i n e X m N a r m C o l o r " a r m C o l o r "
# d e f i n e X m N a r m P i x m a p " a r m P i x m a p "
# d e f i n e X m N a r r o w D i r e c t i o n " a r r o w D i r e c t i o n "
# d e f i n e X m N a t t a c h m e n t " a t t a c h m e n t "
# d e f i n e X m N a u d i b l e W a r n i n g " a u d i b l e W a r n i n g "
# d e f i n e X m N a u t o S h o w C u r s o r P o s i t i o n " a u t o S h o w C u r s o r P o s i t i o n "
# d e f i n e X m N a u t o U n m a n a g e " a u t o U n m a n a g e "
# d e f i n e X m N a u t o m a t i c S e l e c t i o n " a u t o m a t i c S e l e c t i o n "
# d e f i n e X m N a v a i l a b i l i t y " a v a i l a b i l i t y "
# d e f i n e X m N b l e n d M o d e l " b l e n d M o d e l "
# d e f i n e X m N b l i n k R a t e " b l i n k R a t e "
# d e f i n e X m N b o t t o m A t t a c h m e n t " b o t t o m A t t a c h m e n t "
# d e f i n e X m N b o t t o m O f f s e t " b o t t o m O f f s e t "
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Figure 6-298: < X m / X m S t r D e f s . h >*, Part 11 of 34

# d e f i n e X m N b o t t o m P o s i t i o n " b o t t o m P o s i t i o n "
# d e f i n e X m N b o t t o m S h a d o w C o l o r " b o t t o m S h a d o w C o l o r "
# d e f i n e X m N b o t t o m S h a d o w P i x m a p " b o t t o m S h a d o w P i x m a p "
# d e f i n e X m N b o t t o m W i d g e t " b o t t o m W i d g e t "
# d e f i n e X m N b r o w s e S e l e c t i o n C a l l b a c k " b r o w s e S e l e c t i o n C a l l b a c k "
# d e f i n e X m N b u t t o n A c c e l e r a t o r T e x t " b u t t o n A c c e l e r a t o r T e x t "
# d e f i n e X m N b u t t o n A c c e l e r a t o r s " b u t t o n A c c e l e r a t o r s "
# d e f i n e X m N b u t t o n C o u n t " b u t t o n C o u n t "
# d e f i n e X m N b u t t o n F o n t L i s t " b u t t o n F o n t L i s t "
# d e f i n e X m N b u t t o n M n e m o n i c C h a r S e t s " b u t t o n M n e m o n i c C h a r S e t s "
# d e f i n e X m N b u t t o n M n e m o n i c s " b u t t o n M n e m o n i c s "
# d e f i n e X m N b u t t o n S e t " b u t t o n S e t "
# d e f i n e X m N b u t t o n T y p e " b u t t o n T y p e "
# d e f i n e X m N b u t t o n s " b u t t o n s "
# d e f i n e X m N c a n c e l B u t t o n " c a n c e l B u t t o n "
# d e f i n e X m N c a n c e l C a l l b a c k " c a n c e l C a l l b a c k "
# d e f i n e X m N c a n c e l L a b e l S t r i n g " c a n c e l L a b e l S t r i n g "
# d e f i n e X m N c a s c a d e P i x m a p " c a s c a d e P i x m a p "
# d e f i n e X m N c a s c a d i n g C a l l b a c k " c a s c a d i n g C a l l b a c k "
# d e f i n e X m N c h i l d H o r i z o n t a l A l i g n m e n t " c h i l d H o r i z o n t a l A l i g n m e n t "
# d e f i n e X m N c h i l d H o r i z o n t a l S p a c i n g " c h i l d H o r i z o n t a l S p a c i n g "
# d e f i n e X m N c h i l d P l a c e m e n t " c h i l d P l a c e m e n t "
# d e f i n e X m N c h i l d P o s i t i o n " c h i l d P o s i t i o n "
# d e f i n e X m N c h i l d T y p e " c h i l d T y p e "
# d e f i n e X m N c h i l d V e r t i c a l A l i g n m e n t " c h i l d V e r t i c a l A l i g n m e n t "
# d e f i n e X m N c l i e n t D a t a " c l i e n t D a t a "
# d e f i n e X m N c l i p W i n d o w " c l i p W i n d o w "
# d e f i n e X m N c o l u m n s " c o l u m n s "
# d e f i n e X m N c o m m a n d " c o m m a n d "
# d e f i n e X m N c o m m a n d C h a n g e d C a l l b a c k " c o m m a n d C h a n g e d C a l l b a c k "
# d e f i n e X m N c o m m a n d E n t e r e d C a l l b a c k " c o m m a n d E n t e r e d C a l l b a c k "
# d e f i n e X m N c o m m a n d W i n d o w " c o m m a n d W i n d o w "
# d e f i n e X m N c o m m a n d W i n d o w L o c a t i o n " c o m m a n d W i n d o w L o c a t i o n "
# d e f i n e X m N c o n v e r t P r o c " c o n v e r t P r o c "
# d e f i n e X m N c u r s o r B a c k g r o u n d " c u r s o r B a c k g r o u n d "
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Figure 6-299: < X m / X m S t r D e f s . h >*, Part 12 of 34

# d e f i n e X m N c u r s o r F o r e g r o u n d " c u r s o r F o r e g r o u n d "
# d e f i n e X m N c u r s o r P o s i t i o n " c u r s o r P o s i t i o n "
# d e f i n e X m N c u r s o r P o s i t i o n V i s i b l e " c u r s o r P o s i t i o n V i s i b l e "
# d e f i n e X m N d a r k T h r e s h o l d " d a r k T h r e s h o l d "
# d e f i n e X m N d e c i m a l P o i n t s " d e c i m a l P o i n t s "
# d e f i n e X m N d e c r e m e n t C a l l b a c k " d e c r e m e n t C a l l b a c k "
# d e f i n e X m N d e f a u l t A c t i o n C a l l b a c k " d e f a u l t A c t i o n C a l l b a c k "
# d e f i n e X m N d e f a u l t B u t t o n " d e f a u l t B u t t o n "
# d e f i n e X m N d e f a u l t B u t t o n S h a d o w T h i c k n e s s " d e f a u l t B u t t o n S h a d o w T h i c k n e s s "
# d e f i n e X m N d e f a u l t B u t t o n T y p e " d e f a u l t B u t t o n T y p e "
# d e f i n e X m N d e f a u l t C o p y C u r s o r I c o n " d e f a u l t C o p y C u r s o r I c o n "
# d e f i n e X m N d e f a u l t F o n t L i s t " d e f a u l t F o n t L i s t "
# d e f i n e X m N d e f a u l t I n v a l i d C u r s o r I c o n " d e f a u l t I n v a l i d C u r s o r I c o n "
# d e f i n e X m N d e f a u l t L i n k C u r s o r I c o n " d e f a u l t L i n k C u r s o r I c o n "
# d e f i n e X m N d e f a u l t M o v e C u r s o r I c o n " d e f a u l t M o v e C u r s o r I c o n "
# d e f i n e X m N d e f a u l t N o n e C u r s o r I c o n " d e f a u l t N o n e C u r s o r I c o n "
# d e f i n e X m N d e f a u l t P o s i t i o n " d e f a u l t P o s i t i o n "
# d e f i n e X m N d e f a u l t S o u r c e C u r s o r I c o n " d e f a u l t S o u r c e C u r s o r I c o n "
# d e f i n e X m N d e f a u l t V a l i d C u r s o r I c o n " d e f a u l t V a l i d C u r s o r I c o n "
# d e f i n e X m N d e l e t e R e s p o n s e " d e l e t e R e s p o n s e "
# d e f i n e X m N d e s k t o p P a r e n t " d e s k t o p P a r e n t "
# d e f i n e X m N d i a l o g S t y l e " d i a l o g S t y l e "
# d e f i n e X m N d i a l o g T i t l e " d i a l o g T i t l e "
# d e f i n e X m N d i a l o g T y p e " d i a l o g T y p e "
# d e f i n e X m N d i r L i s t I t e m C o u n t " d i r L i s t I t e m C o u n t "
# d e f i n e X m N d i r L i s t I t e m s " d i r L i s t I t e m s "
# d e f i n e X m N d i r L i s t L a b e l S t r i n g " d i r L i s t L a b e l S t r i n g "
# d e f i n e X m N d i r M a s k " d i r M a s k "
# d e f i n e X m N d i r S e a r c h P r o c " d i r S e a r c h P r o c "
# d e f i n e X m N d i r S p e c " d i r S p e c "
# d e f i n e X m N d i r e c t o r y " d i r e c t o r y "
# d e f i n e X m N d i r e c t o r y V a l i d " d i r e c t o r y V a l i d "
# d e f i n e X m N d i s a r m C a l l b a c k " d i s a r m C a l l b a c k "
# d e f i n e X m N d o u b l e C l i c k I n t e r v a l " d o u b l e C l i c k I n t e r v a l "
# d e f i n e X m N d r a g C a l l b a c k " d r a g C a l l b a c k "
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Figure 6-300: < X m / X m S t r D e f s . h >*, Part 13 of 34

# d e f i n e X m N d r a g C o n t e x t C l a s s " d r a g C o n t e x t C l a s s "
# d e f i n e X m N d r a g D r o p F i n i s h C a l l b a c k " d r a g D r o p F i n i s h C a l l b a c k "
# d e f i n e X m N d r a g I c o n C l a s s " d r a g I c o n C l a s s "
# d e f i n e X m N d r a g I n i t i a t o r P r o t o c o l S t y l e " d r a g I n i t i a t o r P r o t o c o l S t y l e "
# d e f i n e X m N d r a g M o t i o n C a l l b a c k " d r a g M o t i o n C a l l b a c k "
# d e f i n e X m N d r a g O p e r a t i o n s " d r a g O p e r a t i o n s "
# d e f i n e X m N d r a g O v e r M o d e " d r a g O v e r M o d e "
# d e f i n e X m N d r a g P r o c " d r a g P r o c "
# d e f i n e X m N d r a g R e c e i v e r P r o t o c o l S t y l e " d r a g R e c e i v e r P r o t o c o l S t y l e "
# d e f i n e X m N d r o p F i n i s h C a l l b a c k " d r o p F i n i s h C a l l b a c k "
# d e f i n e X m N d r o p P r o c " d r o p P r o c "
# d e f i n e X m N d r o p R e c t a n g l e s " d r o p R e c t a n g l e s "
# d e f i n e X m N d r o p S i t e A c t i v i t y " d r o p S i t e A c t i v i t y "
# d e f i n e X m N d r o p S i t e E n t e r C a l l b a c k " d r o p S i t e E n t e r C a l l b a c k "
# d e f i n e X m N d r o p S i t e L e a v e C a l l b a c k " d r o p S i t e L e a v e C a l l b a c k "
# d e f i n e X m N d r o p S i t e M a n a g e r C l a s s " d r o p S i t e M a n a g e r C l a s s "
# d e f i n e X m N d r o p S i t e O p e r a t i o n s " d r o p S i t e O p e r a t i o n s "
# d e f i n e X m N d r o p S i t e T y p e " d r o p S i t e T y p e "
# d e f i n e X m N d r o p S t a r t C a l l b a c k " d r o p S t a r t C a l l b a c k "
# d e f i n e X m N d r o p T r a n s f e r C l a s s " d r o p T r a n s f e r C l a s s "
# d e f i n e X m N d r o p T r a n s f e r s " d r o p T r a n s f e r s "
# d e f i n e X m N e d i t M o d e " e d i t M o d e "
# d e f i n e X m N e d i t a b l e " e d i t a b l e "
# d e f i n e X m N e n t r y A l i g n m e n t " e n t r y A l i g n m e n t "
# d e f i n e X m N e n t r y B o r d e r " e n t r y B o r d e r "
# d e f i n e X m N e n t r y C a l l b a c k " e n t r y C a l l b a c k "
# d e f i n e X m N e n t r y C l a s s " e n t r y C l a s s "
# d e f i n e X m N e n t r y V e r t i c a l A l i g n m e n t " e n t r y V e r t i c a l A l i g n m e n t "
# d e f i n e X m N e x p o r t T a r g e t s " e x p o r t T a r g e t s "
# d e f i n e X m N e x p o s e C a l l b a c k " e x p o s e C a l l b a c k "
# d e f i n e X m N e x t e n d e d S e l e c t i o n C a l l b a c k " e x t e n d e d S e l e c t i o n C a l l b a c k "
# d e f i n e X m N e x t e n s i o n T y p e " e x t e n s i o n T y p e "
# d e f i n e X m N f i l e L i s t I t e m C o u n t " f i l e L i s t I t e m C o u n t "
# d e f i n e X m N f i l e L i s t I t e m s " f i l e L i s t I t e m s "
# d e f i n e X m N f i l e L i s t L a b e l S t r i n g " f i l e L i s t L a b e l S t r i n g "
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Figure 6-301: < X m / X m S t r D e f s . h >*, Part 14 of 34

# d e f i n e X m N f i l e S e a r c h P r o c " f i l e S e a r c h P r o c "
# d e f i n e X m N f i l e T y p e M a s k " f i l e T y p e M a s k "
# d e f i n e X m N f i l l O n A r m " f i l l O n A r m "
# d e f i n e X m N f i l l O n S e l e c t " f i l l O n S e l e c t "
# d e f i n e X m N f i l t e r L a b e l S t r i n g " f i l t e r L a b e l S t r i n g "
# d e f i n e X m N f o c u s C a l l b a c k " f o c u s C a l l b a c k "
# d e f i n e X m N f o c u s M o v e d C a l l b a c k " f o c u s M o v e d C a l l b a c k "
# d e f i n e X m N f o c u s P o l i c y C h a n g e d " f o c u s P o l i c y C h a n g e d "
# d e f i n e X m N f o n t L i s t " f o n t L i s t "
# d e f i n e X m N f o r e g r o u n d T h r e s h o l d " f o r e g r o u n d T h r e s h o l d "
# d e f i n e X m N f r a c t i o n B a s e " f r a c t i o n B a s e "
# d e f i n e X m N g a i n P r i m a r y C a l l b a c k " g a i n P r i m a r y C a l l b a c k "
# d e f i n e X m N h e l p C a l l b a c k " h e l p C a l l b a c k "
# d e f i n e X m N h e l p L a b e l S t r i n g " h e l p L a b e l S t r i n g "
# d e f i n e X m N h i g h l i g h t C o l o r " h i g h l i g h t C o l o r "
# d e f i n e X m N h i g h l i g h t O n E n t e r " h i g h l i g h t O n E n t e r "
# d e f i n e X m N h i g h l i g h t P i x m a p " h i g h l i g h t P i x m a p "
# d e f i n e X m N h i g h l i g h t T h i c k n e s s " h i g h l i g h t T h i c k n e s s "
# d e f i n e X m N h i s t o r y I t e m C o u n t " h i s t o r y I t e m C o u n t "
# d e f i n e X m N h i s t o r y I t e m s " h i s t o r y I t e m s "
# d e f i n e X m N h i s t o r y M a x I t e m s " h i s t o r y M a x I t e m s "
# d e f i n e X m N h i s t o r y V i s i b l e I t e m C o u n t " h i s t o r y V i s i b l e I t e m C o u n t "
# d e f i n e X m N h o r i z o n t a l F o n t U n i t " h o r i z o n t a l F o n t U n i t "
# d e f i n e X m N h o r i z o n t a l S c r o l l B a r " h o r i z o n t a l S c r o l l B a r "
# d e f i n e X m N h o r i z o n t a l S p a c i n g " h o r i z o n t a l S p a c i n g "
# d e f i n e X m N h o t X " h o t X "
# d e f i n e X m N h o t Y " h o t Y "
# d e f i n e X m N i c c H a n d l e " i c c H a n d l e "
# d e f i n e X m N i m p o r t T a r g e t s " i m p o r t T a r g e t s "
# d e f i n e X m N i n c r e m e n t " i n c r e m e n t "
# d e f i n e X m N i n c r e m e n t C a l l b a c k " i n c r e m e n t C a l l b a c k "
# d e f i n e X m N i n c r e m e n t a l " i n c r e m e n t a l "
# d e f i n e X m N i n d i c a t o r O n " i n d i c a t o r O n "
# d e f i n e X m N i n d i c a t o r S i z e " i n d i c a t o r S i z e "
# d e f i n e X m N i n d i c a t o r T y p e " i n d i c a t o r T y p e "
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Figure 6-302: < X m / X m S t r D e f s . h >*, Part 15 of 34

# d e f i n e X m N i n i t i a l D e l a y " i n i t i a l D e l a y "
# d e f i n e X m N i n i t i a l F o c u s " i n i t i a l F o c u s "
# d e f i n e X m N i n p u t C a l l b a c k " i n p u t C a l l b a c k "
# d e f i n e X m N i n p u t C r e a t e " i n p u t C r e a t e "
# d e f i n e X m N i n p u t M e t h o d " i n p u t M e t h o d "
# d e f i n e X m N i n v a l i d C u r s o r F o r e g r o u n d " i n v a l i d C u r s o r F o r e g r o u n d "
# d e f i n e X m N i s A l i g n e d " i s A l i g n e d "
# d e f i n e X m N i s H o m o g e n e o u s " i s H o m o g e n e o u s "
# d e f i n e X m N i t e m C o u n t " i t e m C o u n t "
# d e f i n e X m N i t e m s " i t e m s "
# d e f i n e X m N k e y b o a r d F o c u s P o l i c y " k e y b o a r d F o c u s P o l i c y "
# d e f i n e X m N l a b e l F o n t L i s t " l a b e l F o n t L i s t "
# d e f i n e X m N l a b e l I n s e n s i t i v e P i x m a p " l a b e l I n s e n s i t i v e P i x m a p "
# d e f i n e X m N l a b e l P i x m a p " l a b e l P i x m a p "
# d e f i n e X m N l a b e l S t r i n g " l a b e l S t r i n g "
# d e f i n e X m N l a b e l T y p e " l a b e l T y p e "
# d e f i n e X m N l e f t A t t a c h m e n t " l e f t A t t a c h m e n t "
# d e f i n e X m N l e f t O f f s e t " l e f t O f f s e t "
# d e f i n e X m N l e f t P o s i t i o n " l e f t P o s i t i o n "
# d e f i n e X m N l e f t W i d g e t " l e f t W i d g e t "
# d e f i n e X m N l i g h t T h r e s h o l d " l i g h t T h r e s h o l d "
# d e f i n e X m N l i n e S p a c e " l i n e S p a c e "
# d e f i n e X m N l i s t I t e m C o u n t " l i s t I t e m C o u n t "
# d e f i n e X m N l i s t I t e m s " l i s t I t e m s "
# d e f i n e X m N l i s t L a b e l S t r i n g " l i s t L a b e l S t r i n g "
# d e f i n e X m N l i s t M a r g i n H e i g h t " l i s t M a r g i n H e i g h t "
# d e f i n e X m N l i s t M a r g i n W i d t h " l i s t M a r g i n W i d t h "
# d e f i n e X m N l i s t S i z e P o l i c y " l i s t S i z e P o l i c y "
# d e f i n e X m N l i s t S p a c i n g " l i s t S p a c i n g "
# d e f i n e X m N l i s t U p d a t e d " l i s t U p d a t e d "
# d e f i n e X m N l i s t V i s i b l e I t e m C o u n t " l i s t V i s i b l e I t e m C o u n t "
# d e f i n e X m N l o g i c a l P a r e n t " l o g i c a l P a r e n t "
# d e f i n e X m N l o s e P r i m a r y C a l l b a c k " l o s e P r i m a r y C a l l b a c k "
# d e f i n e X m N l o s i n g F o c u s C a l l b a c k " l o s i n g F o c u s C a l l b a c k "
# d e f i n e X m N m a i n W i n d o w M a r g i n H e i g h t " m a i n W i n d o w M a r g i n H e i g h t "
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Figure 6-303: < X m / X m S t r D e f s . h >*, Part 16 of 34

# d e f i n e X m N m a i n W i n d o w M a r g i n W i d t h " m a i n W i n d o w M a r g i n W i d t h "
# d e f i n e X m N m a p C a l l b a c k " m a p C a l l b a c k "
# d e f i n e X m N m a p p i n g D e l a y " m a p p i n g D e l a y "
# d e f i n e X m N m a r g i n " m a r g i n "
# d e f i n e X m N m a r g i n B o t t o m " m a r g i n B o t t o m "
# d e f i n e X m N m a r g i n H e i g h t " m a r g i n H e i g h t "
# d e f i n e X m N m a r g i n L e f t " m a r g i n L e f t "
# d e f i n e X m N m a r g i n R i g h t " m a r g i n R i g h t "
# d e f i n e X m N m a r g i n T o p " m a r g i n T o p "
# d e f i n e X m N m a r g i n W i d t h " m a r g i n W i d t h "
# d e f i n e X m N m a s k " m a s k "
# d e f i n e X m N m a x L e n g t h " m a x L e n g t h "
# d e f i n e X m N m a x i m u m " m a x i m u m "
# d e f i n e X m N m e n u A c c e l e r a t o r " m e n u A c c e l e r a t o r "
# d e f i n e X m N m e n u B a r " m e n u B a r "
# d e f i n e X m N m e n u C u r s o r " m e n u C u r s o r "
# d e f i n e X m N m e n u H e l p W i d g e t " m e n u H e l p W i d g e t "
# d e f i n e X m N m e n u H i s t o r y " m e n u H i s t o r y "
# d e f i n e X m N m e n u P o s t " m e n u P o s t "
# d e f i n e X m N m e s s a g e A l i g n m e n t " m e s s a g e A l i g n m e n t "
# d e f i n e X m N m e s s a g e P r o c " m e s s a g e P r o c "
# d e f i n e X m N m e s s a g e S t r i n g " m e s s a g e S t r i n g "
# d e f i n e X m N m e s s a g e W i n d o w " m e s s a g e W i n d o w "
# d e f i n e X m N m i n i m i z e B u t t o n s " m i n i m i z e B u t t o n s "
# d e f i n e X m N m i n i m u m " m i n i m u m "
# d e f i n e X m N m n e m o n i c " m n e m o n i c "
# d e f i n e X m N m n e m o n i c C h a r S e t " m n e m o n i c C h a r S e t "
# d e f i n e X m N m o d i f y V e r i f y C a l l b a c k " m o d i f y V e r i f y C a l l b a c k "
# d e f i n e X m N m o d i f y V e r i f y C a l l b a c k W c s " m o d i f y V e r i f y C a l l b a c k W c s "
# d e f i n e X m N m o t i o n V e r i f y C a l l b a c k " m o t i o n V e r i f y C a l l b a c k "
# d e f i n e X m N m o v e O p a q u e " m o v e O p a q u e "
# d e f i n e X m N m u l t i C l i c k " m u l t i C l i c k "
# d e f i n e X m N m u l t i p l e S e l e c t i o n C a l l b a c k " m u l t i p l e S e l e c t i o n C a l l b a c k "
# d e f i n e X m N m u s t M a t c h " m u s t M a t c h "
# d e f i n e X m N m w m D e c o r a t i o n s " m w m D e c o r a t i o n s "
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Figure 6-304: < X m / X m S t r D e f s . h >*, Part 17 of 34

# d e f i n e X m N m w m F u n c t i o n s " m w m F u n c t i o n s "
# d e f i n e X m N m w m I n p u t M o d e " m w m I n p u t M o d e "
# d e f i n e X m N m w m M e n u " m w m M e n u "
# d e f i n e X m N m w m M e s s a g e s " m w m M e s s a g e s "
# d e f i n e X m N n a v i g a t i o n T y p e " n a v i g a t i o n T y p e "
# d e f i n e X m N n e e d s M o t i o n " n e e d s M o t i o n "
# d e f i n e X m N n o M a t c h C a l l b a c k " n o M a t c h C a l l b a c k "
# d e f i n e X m N n o M a t c h S t r i n g " n o M a t c h S t r i n g "
# d e f i n e X m N n o R e s i z e " n o R e s i z e "
# d e f i n e X m N n o n e C u r s o r F o r e g r o u n d " n o n e C u r s o r F o r e g r o u n d "
# d e f i n e X m N n o t i f y P r o c " n o t i f y P r o c "
# d e f i n e X m N n u m C o l u m n s " n u m C o l u m n s "
# d e f i n e X m N n u m D r o p R e c t a n g l e s " n u m D r o p R e c t a n g l e s "
# d e f i n e X m N n u m D r o p T r a n s f e r s " n u m D r o p T r a n s f e r s "
# d e f i n e X m N n u m E x p o r t T a r g e t s " n u m E x p o r t T a r g e t s "
# d e f i n e X m N n u m I m p o r t T a r g e t s " n u m I m p o r t T a r g e t s "
# d e f i n e X m N n u m R e c t a n g l e s " n u m R e c t a n g l e s "
# d e f i n e X m N o f f s e t X " o f f s e t X "
# d e f i n e X m N o f f s e t Y " o f f s e t Y "
# d e f i n e X m N o k C a l l b a c k " o k C a l l b a c k "
# d e f i n e X m N o k L a b e l S t r i n g " o k L a b e l S t r i n g "
# d e f i n e X m N o p e r a t i o n C h a n g e d C a l l b a c k " o p e r a t i o n C h a n g e d C a l l b a c k "
# d e f i n e X m N o p e r a t i o n C u r s o r I c o n " o p e r a t i o n C u r s o r I c o n "
# d e f i n e X m N o p t i o n L a b e l " o p t i o n L a b e l "
# d e f i n e X m N o p t i o n M n e m o n i c " o p t i o n M n e m o n i c "
# d e f i n e X m N o u t p u t C r e a t e " o u t p u t C r e a t e "
# d e f i n e X m N p a c k i n g " p a c k i n g "
# d e f i n e X m N p a g e D e c r e m e n t C a l l b a c k " p a g e D e c r e m e n t C a l l b a c k "
# d e f i n e X m N p a g e I n c r e m e n t " p a g e I n c r e m e n t "
# d e f i n e X m N p a g e I n c r e m e n t C a l l b a c k " p a g e I n c r e m e n t C a l l b a c k "
# d e f i n e X m N p a n e M a x i m u m " p a n e M a x i m u m "
# d e f i n e X m N p a n e M i n i m u m " p a n e M i n i m u m "
# d e f i n e X m N p a t t e r n " p a t t e r n "
# d e f i n e X m N p e n d i n g D e l e t e " p e n d i n g D e l e t e "
# d e f i n e X m N p o p u p E n a b l e d " p o p u p E n a b l e d "
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Figure 6-305: < X m / X m S t r D e f s . h >*, Part 18 of 34

# d e f i n e X m N p o s i t i o n I n d e x " p o s i t i o n I n d e x "
# d e f i n e X m N p o s t F r o m B u t t o n " p o s t F r o m B u t t o n "
# d e f i n e X m N p o s t F r o m C o u n t " p o s t F r o m C o u n t "
# d e f i n e X m N p o s t F r o m L i s t " p o s t F r o m L i s t "
# d e f i n e X m N p r e e d i t T y p e " p r e e d i t T y p e "
# d e f i n e X m N p r o c e s s i n g D i r e c t i o n " p r o c e s s i n g D i r e c t i o n "
# d e f i n e X m N p r o m p t S t r i n g " p r o m p t S t r i n g "
# d e f i n e X m N p r o t o c o l C a l l b a c k " p r o t o c o l C a l l b a c k "
# d e f i n e X m N p u s h B u t t o n E n a b l e d " p u s h B u t t o n E n a b l e d "
# d e f i n e X m N q u a l i f y S e a r c h D a t a P r o c " q u a l i f y S e a r c h D a t a P r o c "
# d e f i n e X m N r a d i o A l w a y s O n e " r a d i o A l w a y s O n e "
# d e f i n e X m N r a d i o B e h a v i o r " r a d i o B e h a v i o r "
# d e f i n e X m N r e a l i z e C a l l b a c k " r e a l i z e C a l l b a c k "
# d e f i n e X m N r e c o m p u t e S i z e " r e c o m p u t e S i z e "
# d e f i n e X m N r e c t a n g l e s " r e c t a n g l e s "
# d e f i n e X m N r e f i g u r e M o d e " r e f i g u r e M o d e "
# d e f i n e X m N r e p e a t D e l a y " r e p e a t D e l a y "
# d e f i n e X m N r e s i z a b l e " r e s i z a b l e "
# d e f i n e X m N r e s i z e C a l l b a c k " r e s i z e C a l l b a c k "
# d e f i n e X m N r e s i z e H e i g h t " r e s i z e H e i g h t "
# d e f i n e X m N r e s i z e P o l i c y " r e s i z e P o l i c y "
# d e f i n e X m N r e s i z e W i d t h " r e s i z e W i d t h "
# d e f i n e X m N r i g h t A t t a c h m e n t " r i g h t A t t a c h m e n t "
# d e f i n e X m N r i g h t O f f s e t " r i g h t O f f s e t "
# d e f i n e X m N r i g h t P o s i t i o n " r i g h t P o s i t i o n "
# d e f i n e X m N r i g h t W i d g e t " r i g h t W i d g e t "
# d e f i n e X m N r o w C o l u m n T y p e " r o w C o l u m n T y p e "
# d e f i n e X m N r o w s " r o w s "
# d e f i n e X m N r u b b e r P o s i t i o n i n g " r u b b e r P o s i t i o n i n g "
# d e f i n e X m N s a s h H e i g h t " s a s h H e i g h t "
# d e f i n e X m N s a s h I n d e n t " s a s h I n d e n t "
# d e f i n e X m N s a s h S h a d o w T h i c k n e s s " s a s h S h a d o w T h i c k n e s s "
# d e f i n e X m N s a s h W i d t h " s a s h W i d t h "
# d e f i n e X m N s c a l e H e i g h t " s c a l e H e i g h t "
# d e f i n e X m N s c a l e M u l t i p l e " s c a l e M u l t i p l e "

6-252 LIBRARIES

DRAFT COPY
March 19, 1997

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

Page: 343



Figure 6-306: < X m / X m S t r D e f s . h >*, Part 19 of 34

# d e f i n e X m N s c a l e W i d t h " s c a l e W i d t h "
# d e f i n e X m N s c r o l l B a r D i s p l a y P o l i c y " s c r o l l B a r D i s p l a y P o l i c y "
# d e f i n e X m N s c r o l l B a r P l a c e m e n t " s c r o l l B a r P l a c e m e n t "
# d e f i n e X m N s c r o l l H o r i z o n t a l " s c r o l l H o r i z o n t a l "
# d e f i n e X m N s c r o l l L e f t S i d e " s c r o l l L e f t S i d e "
# d e f i n e X m N s c r o l l T o p S i d e " s c r o l l T o p S i d e "
# d e f i n e X m N s c r o l l V e r t i c a l " s c r o l l V e r t i c a l "
# d e f i n e X m N s c r o l l e d W i n d o w M a r g i n H e i g h t " s c r o l l e d W i n d o w M a r g i n H e i g h t "
# d e f i n e X m N s c r o l l e d W i n d o w M a r g i n W i d t h " s c r o l l e d W i n d o w M a r g i n W i d t h "
# d e f i n e X m N s c r o l l i n g P o l i c y " s c r o l l i n g P o l i c y "
# d e f i n e X m N s e l e c t C o l o r " s e l e c t C o l o r "
# d e f i n e X m N s e l e c t I n s e n s i t i v e P i x m a p " s e l e c t I n s e n s i t i v e P i x m a p "
# d e f i n e X m N s e l e c t P i x m a p " s e l e c t P i x m a p "
# d e f i n e X m N s e l e c t T h r e s h o l d " s e l e c t T h r e s h o l d "
# d e f i n e X m N s e l e c t e d I t e m C o u n t " s e l e c t e d I t e m C o u n t "
# d e f i n e X m N s e l e c t e d I t e m s " s e l e c t e d I t e m s "
# d e f i n e X m N s e l e c t i o n A r r a y C o u n t " s e l e c t i o n A r r a y C o u n t "
# d e f i n e X m N s e l e c t i o n L a b e l S t r i n g " s e l e c t i o n L a b e l S t r i n g "
# d e f i n e X m N s e l e c t i o n P o l i c y " s e l e c t i o n P o l i c y "
# d e f i n e X m N s e p a r a t o r O n " s e p a r a t o r O n "
# d e f i n e X m N s e p a r a t o r T y p e " s e p a r a t o r T y p e "
# d e f i n e X m N s e t " s e t "
# d e f i n e X m N s h a d o w " s h a d o w "
# d e f i n e X m N s h a d o w T h i c k n e s s " s h a d o w T h i c k n e s s "
# d e f i n e X m N s h a d o w T y p e " s h a d o w T y p e "
# d e f i n e X m N s h e l l U n i t T y p e " s h e l l U n i t T y p e "
# d e f i n e X m N s h o w A r r o w s " s h o w A r r o w s "
# d e f i n e X m N s h o w A s D e f a u l t " s h o w A s D e f a u l t "
# d e f i n e X m N s h o w S e p a r a t o r " s h o w S e p a r a t o r "
# d e f i n e X m N s h o w V a l u e " s h o w V a l u e "
# d e f i n e X m N s i m p l e C a l l b a c k " s i m p l e C a l l b a c k "
# d e f i n e X m N s i n g l e S e l e c t i o n C a l l b a c k " s i n g l e S e l e c t i o n C a l l b a c k "
# d e f i n e X m N s i z e P o l i c y " s i z e P o l i c y "
# d e f i n e X m N s k i p A d j u s t " s k i p A d j u s t "
# d e f i n e X m N s l i d e r S i z e " s l i d e r S i z e "
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Figure 6-307: < X m / X m S t r D e f s . h >*, Part 20 of 34

# d e f i n e X m N s o u r c e " s o u r c e "
# d e f i n e X m N s o u r c e C u r s o r I c o n " s o u r c e C u r s o r I c o n "
# d e f i n e X m N s o u r c e I s E x t e r n a l " s o u r c e I s E x t e r n a l "
# d e f i n e X m N s o u r c e P i x m a p I c o n " s o u r c e P i x m a p I c o n "
# d e f i n e X m N s o u r c e W i d g e t " s o u r c e W i d g e t "
# d e f i n e X m N s o u r c e W i n d o w " s o u r c e W i n d o w "
# d e f i n e X m N s p a c i n g " s p a c i n g "
# d e f i n e X m N s p o t L o c a t i o n " s p o t L o c a t i o n "
# d e f i n e X m N s t a r t T i m e " s t a r t T i m e "
# d e f i n e X m N s t a t e C u r s o r I c o n " s t a t e C u r s o r I c o n "
# d e f i n e X m N s t r i n g D i r e c t i o n " s t r i n g D i r e c t i o n "
# d e f i n e X m N s u b M e n u I d " s u b M e n u I d "
# d e f i n e X m N s y m b o l P i x m a p " s y m b o l P i x m a p "
# d e f i n e X m N t e a r O f f M e n u A c t i v a t e C a l l b a c k " t e a r O f f M e n u A c t i v a t e C a l l b a c k "
# d e f i n e X m N t e a r O f f M e n u D e a c t i v a t e C a l l b a c k " t e a r O f f M e n u D e a c t i v a t e C a l l b a c k "
# d e f i n e X m N t e a r O f f M o d e l " t e a r O f f M o d e l "
# d e f i n e X m N t e x t A c c e l e r a t o r s " t e x t A c c e l e r a t o r s "
# d e f i n e X m N t e x t C o l u m n s " t e x t C o l u m n s "
# d e f i n e X m N t e x t F o n t L i s t " t e x t F o n t L i s t "
# d e f i n e X m N t e x t S t r i n g " t e x t S t r i n g "
# d e f i n e X m N t e x t T r a n s l a t i o n s " t e x t T r a n s l a t i o n s "
# d e f i n e X m N t e x t V a l u e " t e x t V a l u e "
# d e f i n e X m N t i t l e S t r i n g " t i t l e S t r i n g "
# d e f i n e X m N t o B o t t o m C a l l b a c k " t o B o t t o m C a l l b a c k "
# d e f i n e X m N t o P o s i t i o n C a l l b a c k " t o P o s i t i o n C a l l b a c k "
# d e f i n e X m N t o T o p C a l l b a c k " t o T o p C a l l b a c k "
# d e f i n e X m N t o p A t t a c h m e n t " t o p A t t a c h m e n t "
# d e f i n e X m N t o p C h a r a c t e r " t o p C h a r a c t e r "
# d e f i n e X m N t o p I t e m P o s i t i o n " t o p I t e m P o s i t i o n "
# d e f i n e X m N t o p L e v e l E n t e r C a l l b a c k " t o p L e v e l E n t e r C a l l b a c k "
# d e f i n e X m N t o p L e v e l L e a v e C a l l b a c k " t o p L e v e l L e a v e C a l l b a c k "
# d e f i n e X m N t o p O f f s e t " t o p O f f s e t "
# d e f i n e X m N t o p P o s i t i o n " t o p P o s i t i o n "
# d e f i n e X m N t o p S h a d o w C o l o r " t o p S h a d o w C o l o r "
# d e f i n e X m N t o p S h a d o w P i x m a p " t o p S h a d o w P i x m a p "
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Figure 6-308: < X m / X m S t r D e f s . h >*, Part 21 of 34

# d e f i n e X m N t o p W i d g e t " t o p W i d g e t "
# d e f i n e X m N t r a n s f e r P r o c " t r a n s f e r P r o c "
# d e f i n e X m N t r a n s f e r S t a t u s " t r a n s f e r S t a t u s "
# d e f i n e X m N t r a v e r s a l C a l l b a c k " t r a v e r s a l C a l l b a c k "
# d e f i n e X m N t r a v e r s a l O n " t r a v e r s a l O n "
# d e f i n e X m N t r a v e r s a l T y p e " t r a v e r s a l T y p e "
# d e f i n e X m N t r a v e r s e O b s c u r e d C a l l b a c k " t r a v e r s e O b s c u r e d C a l l b a c k "
# d e f i n e X m N t r e e U p d a t e P r o c " t r e e U p d a t e P r o c "
# d e f i n e X m N t r o u g h C o l o r " t r o u g h C o l o r "
# d e f i n e X m N u n i t T y p e " u n i t T y p e "
# d e f i n e X m N u n m a p C a l l b a c k " u n m a p C a l l b a c k "
# d e f i n e X m N u n p o s t B e h a v i o r " u n p o s t B e h a v i o r "
# d e f i n e X m N u n s e l e c t P i x m a p " u n s e l e c t P i x m a p "
# d e f i n e X m N u p d a t e S l i d e r S i z e " u p d a t e S l i d e r S i z e "
# d e f i n e X m N u s e A s y n c G e o m e t r y " u s e A s y n c G e o m e t r y "
# d e f i n e X m N u s e r D a t a " u s e r D a t a "
# d e f i n e X m N v a l i d C u r s o r F o r e g r o u n d " v a l i d C u r s o r F o r e g r o u n d "
# d e f i n e X m N v a l u e C h a n g e d C a l l b a c k " v a l u e C h a n g e d C a l l b a c k "
# d e f i n e X m N v a l u e W c s " v a l u e W c s "
# d e f i n e X m N v e r i f y B e l l " v e r i f y B e l l "
# d e f i n e X m N v e r t i c a l F o n t U n i t " v e r t i c a l F o n t U n i t "
# d e f i n e X m N v e r t i c a l S c r o l l B a r " v e r t i c a l S c r o l l B a r "
# d e f i n e X m N v e r t i c a l S p a c i n g " v e r t i c a l S p a c i n g "
# d e f i n e X m N v i s i b l e I t e m C o u n t " v i s i b l e I t e m C o u n t "
# d e f i n e X m N v i s i b l e W h e n O f f " v i s i b l e W h e n O f f "
# d e f i n e X m N v i s u a l P o l i c y " v i s u a l P o l i c y "
# d e f i n e X m N w h i c h B u t t o n " w h i c h B u t t o n "
# d e f i n e X m N w o r d W r a p " w o r d W r a p "
# d e f i n e X m N w o r k W i n d o w " w o r k W i n d o w "
# d e f i n e X m R A l i g n m e n t " A l i g n m e n t "
# d e f i n e X m R A n i m a t i o n M a s k " A n i m a t i o n M a s k "
# d e f i n e X m R A n i m a t i o n P i x m a p " A n i m a t i o n P i x m a p "
# d e f i n e X m R A n i m a t i o n S t y l e " A n i m a t i o n S t y l e "
# d e f i n e X m R A r r o w D i r e c t i o n " A r r o w D i r e c t i o n "
# d e f i n e X m R A t o m L i s t " A t o m L i s t "
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Figure 6-309: < X m / X m S t r D e f s . h >*, Part 22 of 34

# d e f i n e X m R A t t a c h m e n t " A t t a c h m e n t "
# d e f i n e X m R A u d i b l e W a r n i n g " A u d i b l e W a r n i n g "
# d e f i n e X m R A v a i l a b i l i t y " A v a i l a b i l i t y "
# d e f i n e X m R B a c k g r o u n d P i x m a p " B a c k g r o u n d P i x m a p "
# d e f i n e X m R B l e n d M o d e l " B l e n d M o d e l "
# d e f i n e X m R B o o l e a n D i m e n s i o n " B o o l e a n D i m e n s i o n "
# d e f i n e X m R B o t t o m S h a d o w P i x m a p " B o t t o m S h a d o w P i x m a p "
# d e f i n e X m R B u t t o n T y p e " B u t t o n T y p e "
# d e f i n e X m R C a l l b a c k P r o c " C a l l b a c k P r o c "
# d e f i n e X m R C h a r " C h a r "
# d e f i n e X m R C h a r S e t T a b l e " C h a r S e t T a b l e "
# d e f i n e X m R C h i l d H o r i z o n t a l A l i g n m e n t " C h i l d H o r i z o n t a l A l i g n m e n t "
# d e f i n e X m R C h i l d P l a c e m e n t " C h i l d P l a c e m e n t "
# d e f i n e X m R C h i l d T y p e " C h i l d T y p e "
# d e f i n e X m R C h i l d V e r t i c a l A l i g n m e n t " C h i l d V e r t i c a l A l i g n m e n t "
# d e f i n e X m R C o m m a n d W i n d o w L o c a t i o n " C o m m a n d W i n d o w L o c a t i o n "
# d e f i n e X m R C o m p o u n d T e x t " C o m p o u n d T e x t "
# d e f i n e X m R D e f a u l t B u t t o n T y p e " D e f a u l t B u t t o n T y p e "
# d e f i n e X m R D e l e t e R e s p o n s e " D e l e t e R e s p o n s e "
# d e f i n e X m R D i a l o g S t y l e " D i a l o g S t y l e "
# d e f i n e X m R D i a l o g T y p e " D i a l o g T y p e "
# d e f i n e X m R D o u b l e C l i c k I n t e r v a l " D o u b l e C l i c k I n t e r v a l "
# d e f i n e X m R D r a g I n i t i a t o r P r o t o c o l S t y l e " D r a g I n i t i a t o r P r o t o c o l S t y l e "
# d e f i n e X m R D r a g R e c e i v e r P r o t o c o l S t y l e " D r a g R e c e i v e r P r o t o c o l S t y l e "
# d e f i n e X m R D r o p S i t e A c t i v i t y " D r o p S i t e A c t i v i t y "
# d e f i n e X m R D r o p S i t e O p e r a t i o n s " D r o p S i t e O p e r a t i o n s "
# d e f i n e X m R D r o p S i t e T y p e " D r o p S i t e T y p e "
# d e f i n e X m R D r o p T r a n s f e r s " D r o p T r a n s f e r s "
# d e f i n e X m R E x t e n s i o n T y p e " E x t e n s i o n T y p e "
# d e f i n e X m R F i l e T y p e M a s k " F i l e T y p e M a s k "
# d e f i n e X m R F o n t L i s t " F o n t L i s t "
# d e f i n e X m R G a d g e t P i x m a p " G a d g e t P i x m a p "
# d e f i n e X m R H i g h l i g h t P i x m a p " H i g h l i g h t P i x m a p "
# d e f i n e X m R H o r i z o n t a l D i m e n s i o n " H o r i z o n t a l D i m e n s i o n "
# d e f i n e X m R H o r i z o n t a l I n t " H o r i z o n t a l I n t "
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Figure 6-310: < X m / X m S t r D e f s . h >*, Part 23 of 34

# d e f i n e X m R H o r i z o n t a l P o s i t i o n " H o r i z o n t a l P o s i t i o n "
# d e f i n e X m R I c o n A t t a c h m e n t " I c o n A t t a c h m e n t "
# d e f i n e X m R I m p o r t T a r g e t s " I m p o r t T a r g e t s "
# d e f i n e X m R I n d i c a t o r T y p e " I n d i c a t o r T y p e "
# d e f i n e X m R I t e m C o u n t " I t e m C o u n t "
# d e f i n e X m R I t e m s " I t e m s "
# d e f i n e X m R K e y S y m " K e y S y m "
# d e f i n e X m R K e y S y m T a b l e " K e y S y m T a b l e "
# d e f i n e X m R K e y b o a r d F o c u s P o l i c y " K e y b o a r d F o c u s P o l i c y "
# d e f i n e X m R L a b e l T y p e " L a b e l T y p e "
# d e f i n e X m R L i s t M a r g i n H e i g h t " L i s t M a r g i n H e i g h t "
# d e f i n e X m R L i s t M a r g i n W i d t h " L i s t M a r g i n W i d t h "
# d e f i n e X m R L i s t S i z e P o l i c y " L i s t S i z e P o l i c y "
# d e f i n e X m R L i s t S p a c i n g " L i s t S p a c i n g "
# d e f i n e X m R M a n B o t t o m S h a d o w P i x m a p " M a n B o t t o m S h a d o w P i x m a p "
# d e f i n e X m R M a n F o r e g r o u n d P i x m a p " M a n F o r e g r o u n d P i x m a p "
# d e f i n e X m R M a n H i g h l i g h t P i x m a p " M a n H i g h l i g h t P i x m a p "
# d e f i n e X m R M a n T o p S h a d o w P i x m a p " M a n T o p S h a d o w P i x m a p "
# d e f i n e X m R M e n u W i d g e t " M e n u W i d g e t "
# d e f i n e X m R M n e m o n i c " M n e m o n i c "
# d e f i n e X m R M u l t i C l i c k " M u l t i C l i c k "
# d e f i n e X m R N a v i g a t i o n T y p e " N a v i g a t i o n T y p e "
# d e f i n e X m R P a c k i n g " P a c k i n g "
# d e f i n e X m R P r i m F o r e g r o u n d P i x m a p " P r i m F o r e g r o u n d P i x m a p "
# d e f i n e X m R P r o c " P r o c "
# d e f i n e X m R P r o c e s s i n g D i r e c t i o n " P r o c e s s i n g D i r e c t i o n "
# d e f i n e X m R R e c t a n g l e L i s t " R e c t a n g l e L i s t "
# d e f i n e X m R R e s i z e P o l i c y " R e s i z e P o l i c y "
# d e f i n e X m R R o w C o l u m n T y p e " R o w C o l u m n T y p e "
# d e f i n e X m R S c r o l l B a r D i s p l a y P o l i c y " S c r o l l B a r D i s p l a y P o l i c y "
# d e f i n e X m R S c r o l l B a r P l a c e m e n t " S c r o l l B a r P l a c e m e n t "
# d e f i n e X m R S c r o l l i n g P o l i c y " S c r o l l i n g P o l i c y "
# d e f i n e X m R S e l e c t e d I t e m C o u n t " S e l e c t e d I t e m C o u n t "
# d e f i n e X m R S e l e c t e d I t e m s " S e l e c t e d I t e m s "
# d e f i n e X m R S e l e c t i o n P o l i c y " S e l e c t i o n P o l i c y "
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Figure 6-311: < X m / X m S t r D e f s . h >*, Part 24 of 34

# d e f i n e X m R S e l e c t i o n T y p e " S e l e c t i o n T y p e "
# d e f i n e X m R S e p a r a t o r T y p e " S e p a r a t o r T y p e "
# d e f i n e X m R S h a d o w T y p e " S h a d o w T y p e "
# d e f i n e X m R S h e l l H o r i z D i m " S h e l l H o r i z D i m "
# d e f i n e X m R S h e l l H o r i z P o s " S h e l l H o r i z P o s "
# d e f i n e X m R S h e l l U n i t T y p e " S h e l l U n i t T y p e "
# d e f i n e X m R S h e l l V e r t D i m " S h e l l V e r t D i m "
# d e f i n e X m R S h e l l V e r t P o s " S h e l l V e r t P o s "
# d e f i n e X m R S i z e P o l i c y " S i z e P o l i c y "
# d e f i n e X m R S t r i n g D i r e c t i o n " S t r i n g D i r e c t i o n "
# d e f i n e X m R T e a r O f f M o d e l " T e a r O f f M o d e l "
# d e f i n e X m R T o p S h a d o w P i x m a p " T o p S h a d o w P i x m a p "
# d e f i n e X m R T r a n s f e r S t a t u s " T r a n s f e r S t a t u s "
# d e f i n e X m R T r a v e r s a l T y p e " T r a v e r s a l T y p e "
# d e f i n e X m R U n i t T y p e " U n i t T y p e "
# d e f i n e X m R U n p o s t B e h a v i o r " U n p o s t B e h a v i o r "
# d e f i n e X m R V a l u e W c s " V a l u e W c s "
# d e f i n e X m R V e r t i c a l A l i g n m e n t " V e r t i c a l A l i g n m e n t "
# d e f i n e X m R V e r t i c a l D i m e n s i o n " V e r t i c a l D i m e n s i o n "
# d e f i n e X m R V e r t i c a l I n t " V e r t i c a l I n t "
# d e f i n e X m R V e r t i c a l P o s i t i o n " V e r t i c a l P o s i t i o n "
# d e f i n e X m R V i r t u a l B i n d i n g " V i r t u a l B i n d i n g "
# d e f i n e X m R V i s i b l e I t e m C o u n t " V i s i b l e I t e m C o u n t "
# d e f i n e X m R V i s u a l P o l i c y " V i s u a l P o l i c y "
# d e f i n e X m R W h i c h B u t t o n " W h i c h B u t t o n "
# d e f i n e X m R X m B a c k g r o u n d P i x m a p " X m B a c k g r o u n d P i x m a p "
# d e f i n e X m R X m S t r i n g " X m S t r i n g "
# d e f i n e X m R X m S t r i n g C h a r S e t " X m S t r i n g C h a r S e t "
# d e f i n e X m R X m S t r i n g T a b l e " X m S t r i n g T a b l e "
# d e f i n e X m V o s f A c t i v a t e " o s f A c t i v a t e "
# d e f i n e X m V o s f A d d M o d e " o s f A d d M o d e "
# d e f i n e X m V o s f B a c k S p a c e " o s f B a c k S p a c e "
# d e f i n e X m V o s f B e g i n L i n e " o s f B e g i n L i n e "
# d e f i n e X m V o s f C a n c e l " o s f C a n c e l "
# d e f i n e X m V o s f C l e a r " o s f C l e a r "
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Figure 6-312: < X m / X m S t r D e f s . h >*, Part 25 of 34

# d e f i n e X m V o s f C o p y " o s f C o p y "
# d e f i n e X m V o s f C u t " o s f C u t "
# d e f i n e X m V o s f D e l e t e " o s f D e l e t e "
# d e f i n e X m V o s f D o w n " o s f D o w n "
# d e f i n e X m V o s f E n d L i n e " o s f E n d L i n e "
# d e f i n e X m V o s f H e l p " o s f H e l p "
# d e f i n e X m V o s f I n s e r t " o s f I n s e r t "
# d e f i n e X m V o s f L e f t " o s f L e f t "
# d e f i n e X m V o s f M e n u " o s f M e n u "
# d e f i n e X m V o s f M e n u B a r " o s f M e n u B a r "
# d e f i n e X m V o s f P a g e D o w n " o s f P a g e D o w n "
# d e f i n e X m V o s f P a g e L e f t " o s f P a g e L e f t "
# d e f i n e X m V o s f P a g e R i g h t " o s f P a g e R i g h t "
# d e f i n e X m V o s f P a g e U p " o s f P a g e U p "
# d e f i n e X m V o s f P a s t e " o s f P a s t e "
# d e f i n e X m V o s f P r i m a r y P a s t e " o s f P r i m a r y P a s t e "
# d e f i n e X m V o s f Q u i c k P a s t e " o s f Q u i c k P a s t e "
# d e f i n e X m V o s f R i g h t " o s f R i g h t "
# d e f i n e X m V o s f S e l e c t " o s f S e l e c t "
# d e f i n e X m V o s f U n d o " o s f U n d o "
# d e f i n e X m V o s f U p " o s f U p "
# d e f i n e X m S F O N T L I S T _ D E F A U L T _ T A G _ S T R I N G " F O N T L I S T _ D E F A U L T _ T A G _ S T R I N G "
# d e f i n e X m S X m F O N T L I S T _ D E F A U L T _ T A G _ S T R I N G " X m F O N T L I S T _ D E F A U L T _ T A G _ S T R I N G "
# d e f i n e _ X m C o n s t / * * /

# d e f i n e X m S T R I N G _ D E F A U L T _ C H A R S E T X m S
# d e f i n e X m S T R I N G _ I S O 8 8 5 9 _ 1 " I S O 8 8 5 9 - 1 "
# d e f i n e X m F O N T L I S T _ D E F A U L T _ T A G X m S F O N T L I S T _ D E F A U L T _ T A G _ S T R I N G
# d e f i n e X m F O N T L I S T _ D E F A U L T _ T A G _ S T R I N G X m S X m F O N T L I S T _ D E F A U L T _ T A G _ S T R I N G

# d e f i n e X m V a C A S C A D E B U T T O N " c a s c a d e B u t t o n "
# d e f i n e X m V a C H E C K B U T T O N " c h e c k B u t t o n "
# d e f i n e X m V a D O U B L E _ S E P A R A T O R " d o u b l e S e p a r a t o r "
# d e f i n e X m V a P U S H B U T T O N " p u s h B u t t o n "
# d e f i n e X m V a R A D I O B U T T O N " r a d i o B u t t o n "
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Figure 6-313: < X m / X m S t r D e f s . h >*, Part 26 of 34

# d e f i n e X m V a S E P A R A T O R " s e p a r a t o r "
# d e f i n e X m V a S I N G L E _ S E P A R A T O R " s i n g l e S e p a r a t o r "
# d e f i n e X m V a T O G G L E B U T T O N " c h e c k B u t t o n "
# d e f i n e X m V a T I T L E X t N t i t l e

# d e f i n e X t C K e y b o a r d F o c u s P o l i c y X m C K e y b o a r d F o c u s P o l i c y
# d e f i n e X t C S h e l l U n i t T y p e X m C S h e l l U n i t T y p e
# d e f i n e X t N k e y b o a r d F o c u s P o l i c y X m N k e y b o a r d F o c u s P o l i c y
# d e f i n e X t N s h e l l U n i t T y p e X m N s h e l l U n i t T y p e
# d e f i n e X t R K e y b o a r d F o c u s P o l i c y X m R K e y b o a r d F o c u s P o l i c y

# d e f i n e X m R P r i m B o t t o m S h a d o w P i x m a p X m R B o t t o m S h a d o w P i x m a p
# d e f i n e X m R P r i m H i g h l i g h t P i x m a p X m R H i g h l i g h t P i x m a p
# d e f i n e X m R P r i m T o p S h a d o w P i x m a p X m R T o p S h a d o w P i x m a p

# d e f i n e X m C A c c e l e r a t o r s X t C A c c e l e r a t o r s
# d e f i n e X m C A l l o w S h e l l R e s i z e X t C A l l o w S h e l l R e s i z e
# d e f i n e X m C A r g c X t C A r g c
# d e f i n e X m C A r g v X t C A r g v
# d e f i n e X m C B a c k g r o u n d X t C B a c k g r o u n d
# d e f i n e X m C B a s e H e i g h t X t C B a s e H e i g h t
# d e f i n e X m C B a s e H e i g h t X t C B a s e H e i g h t
# d e f i n e X m C B a s e W i d t h X t C B a s e W i d t h
# d e f i n e X m C B a s e W i d t h X t C B a s e W i d t h
# d e f i n e X m C B i t m a p X t C B i t m a p
# d e f i n e X m C B o o l e a n X t C B o o l e a n
# d e f i n e X m C B o r d e r C o l o r X t C B o r d e r C o l o r
# d e f i n e X m C B o r d e r W i d t h X t C B o r d e r W i d t h
# d e f i n e X m C C a l l b a c k X t C C a l l b a c k
# d e f i n e X m C C o l o r X t C C o l o r
# d e f i n e X m C C o l o r m a p X t C C o l o r m a p
# d e f i n e X m C C r e a t e P o p u p C h i l d P r o c X t C C r e a t e P o p u p C h i l d P r o c
# d e f i n e X m C C u r s o r X t C C u r s o r
# d e f i n e X m C D e p t h X t C D e p t h
# d e f i n e X m C D i m e n s i o n X t R D i m e n s i o n
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Figure 6-314: < X m / X m S t r D e f s . h >*, Part 27 of 34

# d e f i n e X m C E d i t M o d e X t R E d i t M o d e
# d e f i n e X m C E d i t T y p e X t C E d i t T y p e
# d e f i n e X m C E v e n t B i n d i n g s X t C E v e n t B i n d i n g s
# d e f i n e X m C F i l e X t C F i l e
# d e f i n e X m C F o n t X t C F o n t
# d e f i n e X m C F o n t S e t X t C F o n t S e t
# d e f i n e X m C F o r e g r o u n d X t C F o r e g r o u n d
# d e f i n e X m C F r a c t i o n X t C F r a c t i o n
# d e f i n e X m C F u n c t i o n X t C F u n c t i o n
# d e f i n e X m C G e o m e t r y X t C G e o m e t r y
# d e f i n e X m C H S p a c e X t C H S p a c e
# d e f i n e X m C H e i g h t X t C H e i g h t
# d e f i n e X m C H e i g h t I n c X t C H e i g h t I n c
# d e f i n e X m C I c o n M a s k X t C I c o n M a s k
# d e f i n e X m C I c o n N a m e X t C I c o n N a m e
# d e f i n e X m C I c o n N a m e E n c o d i n g X t C I c o n N a m e E n c o d i n g
# d e f i n e X m C I c o n P i x m a p X t C I c o n P i x m a p
# d e f i n e X m C I c o n W i n d o w X t C I c o n W i n d o w
# d e f i n e X m C I c o n X X t C I c o n X
# d e f i n e X m C I c o n Y X t C I c o n Y
# d e f i n e X m C I c o n i c X t C I c o n i c
# d e f i n e X m C I n d e x X t C I n d e x
# d e f i n e X m C I n i t i a l R e s o u r c e s P e r s i s t e n t X t C I n i t i a l R e s o u r c e s P e r s i s t e n t
# d e f i n e X m C I n i t i a l S t a t e X t C I n i t i a l S t a t e
# d e f i n e X m C I n p u t X t C I n p u t
# d e f i n e X m C I n s e r t P o s i t i o n X t C I n s e r t P o s i t i o n
# d e f i n e X m C I n t e r v a l X t C I n t e r v a l
# d e f i n e X m C J u s t i f y X t C J u s t i f y
# d e f i n e X m C L a b e l X t C L a b e l
# d e f i n e X m C L e n g t h X t C L e n g t h
# d e f i n e X m C M a p p e d W h e n M a n a g e d X t C M a p p e d W h e n M a n a g e d
# d e f i n e X m C M a r g i n X t C M a r g i n
# d e f i n e X m C M a x A s p e c t X X t C M a x A s p e c t X
# d e f i n e X m C M a x A s p e c t Y X t C M a x A s p e c t Y
# d e f i n e X m C M a x H e i g h t X t C M a x H e i g h t
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Figure 6-315: < X m / X m S t r D e f s . h >*, Part 28 of 34

# d e f i n e X m C M a x W i d t h X t C M a x W i d t h
# d e f i n e X m C M e n u E n t r y X t C M e n u E n t r y
# d e f i n e X m C M i n A s p e c t X X t C M i n A s p e c t X
# d e f i n e X m C M i n A s p e c t Y X t C M i n A s p e c t Y
# d e f i n e X m C M i n H e i g h t X t C M i n H e i g h t
# d e f i n e X m C M i n W i d t h X t C M i n W i d t h
# d e f i n e X m C N o t i f y X t C N o t i f y
# d e f i n e X m C O r i e n t a t i o n X t C O r i e n t a t i o n
# d e f i n e X m C O v e r r i d e R e d i r e c t X t C O v e r r i d e R e d i r e c t
# d e f i n e X m C P a r a m e t e r X t C P a r a m e t e r
# d e f i n e X m C P i x m a p X t C P i x m a p
# d e f i n e X m C P o s i t i o n X t C P o s i t i o n
# d e f i n e X m C R e a d O n l y X t C R e a d O n l y
# d e f i n e X m C R e s i z e X t C R e s i z e
# d e f i n e X m C R e v e r s e V i d e o X t C R e v e r s e V i d e o
# d e f i n e X m C S a v e U n d e r X t C S a v e U n d e r
# d e f i n e X m C S c r e e n X t C S c r e e n
# d e f i n e X m C S c r o l l D C u r s o r X t C S c r o l l D C u r s o r
# d e f i n e X m C S c r o l l H C u r s o r X t C S c r o l l H C u r s o r
# d e f i n e X m C S c r o l l L C u r s o r X t C S c r o l l L C u r s o r
# d e f i n e X m C S c r o l l P r o c X t C S c r o l l P r o c
# d e f i n e X m C S c r o l l R C u r s o r X t C S c r o l l R C u r s o r
# d e f i n e X m C S c r o l l U C u r s o r X t C S c r o l l U C u r s o r
# d e f i n e X m C S c r o l l V C u r s o r X t C S c r o l l V C u r s o r
# d e f i n e X m C S e l e c t i o n X t C S e l e c t i o n
# d e f i n e X m C S e l e c t i o n A r r a y X t C S e l e c t i o n A r r a y
# d e f i n e X m C S e n s i t i v e X t C S e n s i t i v e
# d e f i n e X m C S p a c e X t C S p a c e
# d e f i n e X m C S t r i n g X t C S t r i n g
# d e f i n e X m C T e x t O p t i o n s X t C T e x t O p t i o n s
# d e f i n e X m C T e x t P o s i t i o n X t C T e x t P o s i t i o n
# d e f i n e X m C T e x t S i n k X t C T e x t S i n k
# d e f i n e X m C T e x t S o u r c e X t C T e x t S o u r c e
# d e f i n e X m C T h i c k n e s s X t C T h i c k n e s s
# d e f i n e X m C T h u m b X t C T h u m b
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Figure 6-316: < X m / X m S t r D e f s . h >*, Part 29 of 34

# d e f i n e X m C T i t l e X t C T i t l e
# d e f i n e X m C T i t l e E n c o d i n g X t C T i t l e E n c o d i n g
# d e f i n e X m C T r a n s i e n t X t C T r a n s i e n t
# d e f i n e X m C T r a n s i e n t F o r X t C T r a n s i e n t F o r
# d e f i n e X m C T r a n s l a t i o n s X t C T r a n s l a t i o n s
# d e f i n e X m C V S p a c e X t C V S p a c e
# d e f i n e X m C V a l u e X t C V a l u e
# d e f i n e X m C V i s u a l X t C V i s u a l
# d e f i n e X m C W a i t F o r W m X t C W a i t F o r W m
# d e f i n e X m C W i d g e t X t R W i d g e t
# d e f i n e X m C W i d t h X t C W i d t h
# d e f i n e X m C W i d t h I n c X t C W i d t h I n c
# d e f i n e X m C W i n G r a v i t y X t C W i n G r a v i t y
# d e f i n e X m C W i n d o w X t C W i n d o w
# d e f i n e X m C W i n d o w G r o u p X t C W i n d o w G r o u p
# d e f i n e X m C W m T i m e o u t X t C W m T i m e o u t
# d e f i n e X m C X X t C X
# d e f i n e X m C Y X t C Y
# d e f i n e X m N a c c e l e r a t o r s X t N a c c e l e r a t o r s
# d e f i n e X m N a l l o w S h e l l R e s i z e X t N a l l o w S h e l l R e s i z e
# d e f i n e X m N a n c e s t o r S e n s i t i v e X t N a n c e s t o r S e n s i t i v e
# d e f i n e X m N a r g c X t N a r g c
# d e f i n e X m N a r g v X t N a r g v
# d e f i n e X m N b a c k g r o u n d X t N b a c k g r o u n d
# d e f i n e X m N b a c k g r o u n d P i x m a p X t N b a c k g r o u n d P i x m a p
# d e f i n e X m N b a s e H e i g h t X t N b a s e H e i g h t
# d e f i n e X m N b a s e H e i g h t X t N b a s e H e i g h t
# d e f i n e X m N b a s e W i d t h X t N b a s e W i d t h
# d e f i n e X m N b a s e W i d t h X t N b a s e W i d t h
# d e f i n e X m N b i t m a p X t N b i t m a p
# d e f i n e X m N b o r d e r X t N b o r d e r
# d e f i n e X m N b o r d e r C o l o r X t N b o r d e r C o l o r
# d e f i n e X m N b o r d e r P i x m a p X t N b o r d e r P i x m a p
# d e f i n e X m N b o r d e r W i d t h X t N b o r d e r W i d t h
# d e f i n e X m N c a l l b a c k X t N c a l l b a c k
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Figure 6-317: < X m / X m S t r D e f s . h >*, Part 30 of 34

# d e f i n e X m N c h i l d r e n X t N c h i l d r e n
# d e f i n e X m N c o l o r m a p X t N c o l o r m a p
# d e f i n e X m N c r e a t e P o p u p C h i l d P r o c X t N c r e a t e P o p u p C h i l d P r o c
# d e f i n e X m N d e p t h X t N d e p t h
# d e f i n e X m N d e s t r o y C a l l b a c k X t N d e s t r o y C a l l b a c k
# d e f i n e X m N e d i t T y p e X t N e d i t T y p e
# d e f i n e X m N f i l e X t N f i l e
# d e f i n e X m N f o n t X t N f o n t
# d e f i n e X m N f o n t S e t X t N f o n t S e t
# d e f i n e X m N f o r c e B a r s X t N f o r c e B a r s
# d e f i n e X m N f o r e g r o u n d X t N f o r e g r o u n d
# d e f i n e X m N f u n c t i o n X t N f u n c t i o n
# d e f i n e X m N g e o m e t r y X t N g e o m e t r y
# d e f i n e X m N h e i g h t X t N h e i g h t
# d e f i n e X m N h e i g h t I n c X t N h e i g h t I n c
# d e f i n e X m N h i g h l i g h t X t N h i g h l i g h t
# d e f i n e X m N i c o n M a s k X t N i c o n M a s k
# d e f i n e X m N i c o n N a m e X t N i c o n N a m e
# d e f i n e X m N i c o n N a m e E n c o d i n g X t N i c o n N a m e E n c o d i n g
# d e f i n e X m N i c o n P i x m a p X t N i c o n P i x m a p
# d e f i n e X m N i c o n W i n d o w X t N i c o n W i n d o w
# d e f i n e X m N i c o n X X t N i c o n X
# d e f i n e X m N i c o n Y X t N i c o n Y
# d e f i n e X m N i c o n i c X t N i c o n i c
# d e f i n e X m N i n d e x X t N i n d e x
# d e f i n e X m N i n i t i a l R e s o u r c e s P e r s i s t e n t X t N i n i t i a l R e s o u r c e s P e r s i s t e n t
# d e f i n e X m N i n i t i a l S t a t e X t N i n i t i a l S t a t e
# d e f i n e X m N i n n e r H e i g h t X t N i n n e r H e i g h t
# d e f i n e X m N i n n e r W i d t h X t N i n n e r W i d t h
# d e f i n e X m N i n n e r W i n d o w X t N i n n e r W i n d o w
# d e f i n e X m N i n p u t X t N i n p u t
# d e f i n e X m N i n s e r t P o s i t i o n X t N i n s e r t P o s i t i o n
# d e f i n e X m N i n t e r n a l H e i g h t X t N i n t e r n a l H e i g h t
# d e f i n e X m N i n t e r n a l W i d t h X t N i n t e r n a l W i d t h
# d e f i n e X m N j u m p P r o c X t N j u m p P r o c
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Figure 6-318: < X m / X m S t r D e f s . h >*, Part 31 of 34

# d e f i n e X m N j u s t i f y X t N j u s t i f y
# d e f i n e X m N l e n g t h X t N l e n g t h
# d e f i n e X m N l o w e r R i g h t X t N l o w e r R i g h t
# d e f i n e X m N m a p p e d W h e n M a n a g e d X t N m a p p e d W h e n M a n a g e d
# d e f i n e X m N m a x A s p e c t X X t N m a x A s p e c t X
# d e f i n e X m N m a x A s p e c t Y X t N m a x A s p e c t Y
# d e f i n e X m N m a x H e i g h t X t N m a x H e i g h t
# d e f i n e X m N m a x W i d t h X t N m a x W i d t h
# d e f i n e X m N m e n u E n t r y X t N m e n u E n t r y
# d e f i n e X m N m i n A s p e c t X X t N m i n A s p e c t X
# d e f i n e X m N m i n A s p e c t Y X t N m i n A s p e c t Y
# d e f i n e X m N m i n H e i g h t X t N m i n H e i g h t
# d e f i n e X m N m i n W i d t h X t N m i n W i d t h
# d e f i n e X m N n a m e X t N n a m e
# d e f i n e X m N n o t i f y X t N n o t i f y
# d e f i n e X m N n u m C h i l d r e n X t N n u m C h i l d r e n
# d e f i n e X m N o r i e n t a t i o n X t N o r i e n t a t i o n
# d e f i n e X m N o v e r r i d e R e d i r e c t X t N o v e r r i d e R e d i r e c t
# d e f i n e X m N p a r a m e t e r X t N p a r a m e t e r
# d e f i n e X m N p i x m a p X t N p i x m a p
# d e f i n e X m N p o p d o w n C a l l b a c k X t N p o p d o w n C a l l b a c k
# d e f i n e X m N p o p u p C a l l b a c k X t N p o p u p C a l l b a c k
# d e f i n e X m N r e s i z e X t N r e s i z e
# d e f i n e X m N r e v e r s e V i d e o X t N r e v e r s e V i d e o
# d e f i n e X m N s a v e U n d e r X t N s a v e U n d e r
# d e f i n e X m N s c r e e n X t N s c r e e n
# d e f i n e X m N s c r o l l D C u r s o r X t N s c r o l l D C u r s o r
# d e f i n e X m N s c r o l l H C u r s o r X t N s c r o l l H C u r s o r
# d e f i n e X m N s c r o l l L C u r s o r X t N s c r o l l L C u r s o r
# d e f i n e X m N s c r o l l P r o c X t N s c r o l l P r o c
# d e f i n e X m N s c r o l l R C u r s o r X t N s c r o l l R C u r s o r
# d e f i n e X m N s c r o l l U C u r s o r X t N s c r o l l U C u r s o r
# d e f i n e X m N s c r o l l V C u r s o r X t N s c r o l l V C u r s o r
# d e f i n e X m N s e l e c t i o n X t N s e l e c t i o n
# d e f i n e X m N s e l e c t i o n A r r a y X t N s e l e c t i o n A r r a y
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Figure 6-319: < X m / X m S t r D e f s . h >*, Part 32 of 34

# d e f i n e X m N s e n s i t i v e X t N s e n s i t i v e
# d e f i n e X m N s h o w n X t N s h o w n
# d e f i n e X m N s p a c e X t N s p a c e
# d e f i n e X m N s t r i n g X t N s t r i n g
# d e f i n e X m N t e x t O p t i o n s X t N t e x t O p t i o n s
# d e f i n e X m N t e x t S i n k X t N t e x t S i n k
# d e f i n e X m N t e x t S o u r c e X t N t e x t S o u r c e
# d e f i n e X m N t h i c k n e s s X t N t h i c k n e s s
# d e f i n e X m N t h u m b X t N t h u m b
# d e f i n e X m N t h u m b P r o c X t N t h u m b P r o c
# d e f i n e X m N t i t l e X t N t i t l e
# d e f i n e X m N t i t l e E n c o d i n g X t N t i t l e E n c o d i n g
# d e f i n e X m N t o p X t N t o p
# d e f i n e X m N t r a n s i e n t X t N t r a n s i e n t
# d e f i n e X m N t r a n s i e n t F o r X t N t r a n s i e n t F o r
# d e f i n e X m N t r a n s i e n t F o r X t N t r a n s i e n t F o r
# d e f i n e X m N t r a n s l a t i o n s X t N t r a n s l a t i o n s
# d e f i n e X m N u p d a t e X t N u p d a t e
# d e f i n e X m N u s e B o t t o m X t N u s e B o t t o m
# d e f i n e X m N u s e R i g h t X t N u s e R i g h t
# d e f i n e X m N v a l u e X t N v a l u e
# d e f i n e X m N v i s u a l X t N v i s u a l
# d e f i n e X m N w a i t F o r W m X t N w a i t F o r W m
# d e f i n e X m N w i d t h X t N w i d t h
# d e f i n e X m N w i d t h I n c X t N w i d t h I n c
# d e f i n e X m N w i n G r a v i t y X t N w i n G r a v i t y
# d e f i n e X m N w i n d o w X t N w i n d o w
# d e f i n e X m N w i n d o w G r o u p X t N w i n d o w G r o u p
# d e f i n e X m N w m T i m e o u t X t N w m T i m e o u t
# d e f i n e X m N x X t N x
# d e f i n e X m N y X t N y
# d e f i n e X m R A c c e l e r a t o r T a b l e X t R A c c e l e r a t o r T a b l e
# d e f i n e X m R A t o m X t R A t o m
# d e f i n e X m R B i t m a p X t R B i t m a p
# d e f i n e X m R B o o l X t R B o o l
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Figure 6-320: < X m / X m S t r D e f s . h >*, Part 33 of 34

# d e f i n e X m R B o o l e a n X t R B o o l e a n
# d e f i n e X m R C a l l P r o c X t R C a l l P r o c
# d e f i n e X m R C a l l b a c k X t R C a l l b a c k
# d e f i n e X m R C a r d i n a l X t R C a r d i n a l
# d e f i n e X m R C o l o r X t R C o l o r
# d e f i n e X m R C o l o r m a p X t R C o l o r m a p
# d e f i n e X m R C u r s o r X t R C u r s o r
# d e f i n e X m R D i m e n s i o n X t R D i m e n s i o n
# d e f i n e X m R D i s p l a y X t R D i s p l a y
# d e f i n e X m R E d i t M o d e X t R E d i t M o d e
# d e f i n e X m R E n u m X t R E n u m
# d e f i n e X m R F i l e X t R F i l e
# d e f i n e X m R F l o a t X t R F l o a t
# d e f i n e X m R F o n t X t R F o n t
# d e f i n e X m R F o n t S e t X t R F o n t S e t
# d e f i n e X m R F o n t S t r u c t X t R F o n t S t r u c t
# d e f i n e X m R F u n c t i o n X t R F u n c t i o n
# d e f i n e X m R G e o m e t r y X t R G e o m e t r y
# d e f i n e X m R I m m e d i a t e X t R I m m e d i a t e
# d e f i n e X m R I n i t i a l S t a t e X t R I n i t i a l S t a t e
# d e f i n e X m R I n t X t R I n t
# d e f i n e X m R J u s t i f y X t R J u s t i f y
# d e f i n e X m R L o n g B o o l e a n X t R L o n g B o o l e a n
# d e f i n e X m R O r i e n t a t i o n X t R O r i e n t a t i o n
# d e f i n e X m R O b j e c t X t R O b j e c t
# d e f i n e X m R P i x e l X t R P i x e l
# d e f i n e X m R P i x m a p X t R P i x m a p
# d e f i n e X m R P o i n t e r X t R P o i n t e r
# d e f i n e X m R P o s i t i o n X t R P o s i t i o n
# d e f i n e X m R S c r e e n X t R S c r e e n
# d e f i n e X m R S h o r t X t R S h o r t
# d e f i n e X m R S t r i n g X t R S t r i n g
# d e f i n e X m R S t r i n g A r r a y X t R S t r i n g A r r a y
# d e f i n e X m R S t r i n g T a b l e X t R S t r i n g T a b l e
# d e f i n e X m R T e x t P o s i t i o n X t C T e x t P o s i t i o n
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Figure 6-321: < X m / X m S t r D e f s . h >*, Part 34 of 34

# d e f i n e X m R T r a n s l a t i o n T a b l e X t R T r a n s l a t i o n T a b l e
# d e f i n e X m R U n s i g n e d C h a r X t R U n s i g n e d C h a r
# d e f i n e X m R V i s u a l X t R V i s u a l
# d e f i n e X m R W i d g e t X t R W i d g e t
# d e f i n e X m R W i d g e t C l a s s X t R W i d g e t C l a s s
# d e f i n e X m R W i d g e t L i s t X t R W i d g e t L i s t
# d e f i n e X m R W i n d o w X t R W i n d o w
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TCP/IP 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 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: < n e t i n e t / i n . h >

# d e f i n e I P P R O T O _ I P 0
# d e f i n e I P P R O T O _ T C P 6

s t r u c t i n _ a d d r {
u n i o n {

s t r u c t { u _ c h a r s _ b 1 , s _ b 2 , s _ b 3 , s _ b 4 ; } S _ u n _ b ;
s t r u c t { u _ s h o r t s _ w 1 , s _ w 2 ; } S _ u n _ w ;
u _ l o n g S _ a d d r ;

} S _ u n ;
# d e f i n e s _ a d d r S _ u n . S _ a d d r
} ; M

# d e f i n e I N A D D R _ A N Y ( u _ l o n g ) 0 x 0 0 0 0 0 0 0 0
# d e f i n e I N A D D R _ L O O P B A C K ( u _ l o n g ) 0 x 7 F 0 0 0 0 0 1
# d e f i n e I N A D D R _ B R O A D C A S T ( u _ l o n g ) 0 x f f f f f f f f

# d e f i n e I N _ S E T _ L O O P B A C K _ A D D R ( a ) \
{ ( a ) - > s i n _ a d d r . s _ a d d r = h t o n l ( I N A D D R _ L O O P B A C K ) ; \
( a ) - > s i n _ f a m i l y = A F _ I N E T ; }

s t r u c t s o c k a d d r _ i n {
s h o r t s i n _ f a m i l y ;
u _ s h o r t s i n _ p o r t ;
s t r u c t i n _ a d d r s i n _ a d d r ;
c h a r s i n _ z e r o [ 8 ] ;

} ;

# d e f i n e I P _ O P T I O N S 1
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Figure 6-323: < n e t i n e t / i p . h >

# d e f i n e I P O P T _ E O L 0
# d e f i n e I P O P T _ N O P 1
# d e f i n e I P O P T _ L S R R 1 3 1
# d e f i n e I P O P T _ S S R R 1 3 7

Figure 6-324: < n e t i n e t / t c p . h >

# d e f i n e T C P _ N O D E L A Y 0 x 0 1
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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

NOTE

THE FACILITIES AND INTERFACES DESCRIBED IN THIS SECTION ARE
OPTIONAL COMPONENTS OF THE System V Application Binary Interface.

NOTE

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

The Development Environment for Intel386 implementations of UnixWare 2.0 M
will contain all of the development commands required by the System V ABI,
namely;

_ _______________
a s c c l d
m 4 l e x y a c c

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 c c 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 .

p k g p r o t o p k g t r a n s p k g m k

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.

l i b c u r s e s l i b m

The archive l i b c u r s e s . a is located in /usr/lib on conforming i386 development M
environments. The archive l i b m . a is located in /usr/lib on conforming i386
development environments.
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8 EXECUTION ENVIRONMENT

Application Environment 8-1
The /dev Subtree 8-1
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Application Environment

NOTE

This section is new to the Third Edition of this document, but will not be marked with
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.

/ d e v / n u l l 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.

/ d e v / t t y 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.

/ d e v / s x t X X
/ d e v / t t y X X These device files, where XX represents a two-digit

integer, represent device entries for terminal sessions.
All these device files must be examined by the
t t y n a m e ( ) call. Applications must not have the device
names of individual terminals hard-coded within them.
The s x t 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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/ d e v / l p X This device file is the lineprinter device. The letter ‘‘X’’
represents a one-digit integer that identifies the particu-
lar lineprinter device.

/ d e v / d s k /
/ d e v / r d s k / These directories contain the raw and block disk device

files. They are of the form:

f [ 0 1 ] [ t ]
f [ 0 1 ] [ 3 5 ] [ d h ] [ t ]
c # t # d # 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.

/ d e v / r m t / These directories contain the raw and block tape device
files. The devices guaranteed to be in this directory are:

c t a p e 1
n t a p e 1

/ d e v / c d r o m /
/ d e v / r c d r o m / These directories contain the raw and block CD-ROM

disk device files. They are of the form:

c # t # l #
c # t # l #
c d r o m #

The letter ’c’ is followed by a controller number. The
letter ’t’ is followed by a target number on the controller.
The letter ’l’ 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 ’l’ 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

a i o . h 6: 6

alignment
array 3: 3

bit-field 3: 6

d o u b l 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)
ANSI C 3: 28

Application Environment 8: 1

architecture

implementation 3: 1

processor 3: 1

archive file 7: 2

a r g c 3: 26

arguments
bad assumptions 3: 44

e x e c(BA_OS) 3: 26

floating-point 3: 17

function 3: 9

integer 3: 17

m a i n 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

a r g v 3: 26

array 3: 3

A r r o w B G . h 6: 193

A r r o w B . h 6: 193

a s 7: 1

a s s e r t . h 6: 6

A t o m . h 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

breakpoint trap 3: 25

B u l l e t i n B . h 6: 193

C
C language

ANSI 3: 2, 26, 44, 6: 5

calling sequence 3: 9, 44

fundamental types 3: 2

m a i n 3: 26

portability 3: 44

s w i t c h statements 3: 41

call by value 3: 18

c a l l 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

C a s c a d e B G . h 6: 194

C a s c a d e . h 6: 193

c h a r 3: 2

code generation 3: 34

code sequences 3: 34

C o m m a n d . h 6: 194

C o m p o s i t e . h 6: 131

configuration parameters (see tunable
parameters)

C o n s t r a i n t . h 6: 131

coprocessor error fault 3: 25

coprocessor overrun abort 3: 25

C o r e . h 6: 131

c t y p e . h 6: 7

c u r s o r f o n t . h 6: 134

C u t P a s t e . h 6: 195

D
data

process 3: 20

uninitialized 5: 2

data representation 3: 1

Development Environment 7: 1–2

D i a l o g S . h 6: 195

d i r e n t . h 6: 8

D i s p l a y . h 6: 196

divide error fault 3: 25

d l f c n . h 6: 8

d o u b l e 3: 2

double fault abort 3: 25

doubleword 3: 1, 3

D r a g C . h 6: 201

D r a g I c o n . h 6: 201

D r a g O v e r S . h 6: 201

D r a w i n g A . h 6: 202

D r a w n B . h 6: 202

D r o p S M g r . h 6: 204

D r o p T r a n s . h 6: 205

dynamic frame size 3: 43

dynamic linking 3: 14, 17, 20, 5: 5

environment 5: 10

lazy binding 5: 10

L D _ B I N D _ N O W 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

E
EFLAGS register, initial value 3: 26

EIP-relative 3: 35, 41

ELF 4: 1

e l f . h 6: 14

emulation, instructions 3: 1

environment 5: 10

e x e c(BA_OS) 3: 26

e n v p 3: 26

e r r n o . h 6: 17

exceptions 3: 24
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interface 3: 24

signals 3: 24

e x e c(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)

_ e x i t(BA_OS) 3: 24

extended instruction pointer, relative
addressing (see EIP-relative)

extended-precision 3: 13

F
f c n t l . h 6: 19

file, object (see object file)
file offset 5: 1

F i l e S B . h 6: 205

f l o a t 3: 2

f l o a t . 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

f m t m s g . h 6: 22

f n m a t c h . h 6: 22

formats
array 3: 3

structure 3: 3

union 3: 3

F o r m . h 6: 205

FORTRAN
C O M M O N 3: 3

E Q U I V A L E N C E 3: 3

_ f p s t a r t 3: 28

frame pointer 3: 11, 37

initial value 3: 29

frame size, dynamic 3: 44

F r a m e . h 6: 206

f t w . h 6: 23

function, v o i d 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, 4–6,

5: 5

e b x 3: 36

_ G L O B A L _ O F F S E T _ T A B L E _ 3: 36

relocation 3: 35

_ G L O B A L _ O F F S E T _ T A B L E _ (see global
offset table)

g l o b . h 6: 24

g r p . h 6: 25

H
halfword 3: 1

heap, dynamic stack 3: 44

I
i c o n v . h 6: 25

IEEE 754 3: 28

i n . h 6: 270

initialization, process 3: 26

instructions, emulation 3: 1

i n t 3: 2

i n t 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

I n t r i n s i c . h 6: 140

invalid opcode fault 3: 25

invalid TSS fault 3: 25

i p . h 6: 271

J
j m p instruction 5: 8

L
L a b e l G . h 6: 206

L a b e l . h 6: 206

l a n g i n f o . h 6: 28

lazy binding 5: 10

l c a l l instruction 3: 24

l d 7: 1

L D _ B I N D _ N O W 5: 10

l d(SD_CMD) (see link editor)
l e x 7: 1

l i b c 6: 2

libcurses 7: 2

libm 7: 2

l i m i t s . h 6: 30

link editor 4: 6, 5: 5

linkage, function (see calling
sequence)

L i s t . h 6: 207

local variables 3: 43

l o c a l e . h 6: 31

l o n g 3: 2

l o n g d o u b l e 3: 2

l o n g j m p(BA_LIB) (see
s e t j m p(BA_LIB))

l w p s y n c h . h 6: 32

M
m 4 7: 1

Machine Status Word register, initial
value 3: 26

m a c h l o c k . h 6: 32

m a i n
arguments 3: 26

declaration 3: 26

M a i n W . h 6: 207

m a l l o c(BA_OS) 3: 22–23

m a t h . h 6: 32

memory allocation, stack 3: 43–44

memory management 3: 20

M e n u S h e l l . h 6: 207

M e s s a g e B . h 6: 208

m m a p(KE_OS) 3: 23

M r m P u b l i c . h 6: 212

M w m U t i l . h 6: 214

N
n e t c o n f i g . h 6: 38

n e t d i r . h 6: 40

n l _ t y p e s . 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

O b j e c t . h 6: 140

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

P a n e d W . h 6: 214

parameters
function (see arguments)
system configuration (see tunable

parameters)
PATH variable 7: 1

performance, paging 5: 1

physical addressing 3: 20

p k g m k 7: 2

p k g p r o t o 7: 2

p k g t r a n s 7: 2

pointer 3: 3

function argument 3: 17

null 3: 3, 26

p o l l . 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

see also procedure linkage table
3: 35

p r i o c n t l . 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

P u s h B G . h 6: 215

P u s h B . h 6: 215

p u s h l instruction 5: 8

p w d . h 6: 45

R
R e c t O b j . h 6: 140

re-entrancy 3: 14

r e g e x . h 6: 47

registers
calling sequence 3: 11

c s, d s, e s, and s s 3: 29

description 3: 9, 11

e a x 3: 11

e b p 3: 11

e b x 3: 11

e c x 3: 12

e d i 3: 11

e d x 3: 12

EFLAGS 3: 12

e s i 3: 11

Index IN-5

DRAFT COPY
March 19, 1997

File: abi_386/index (Delta 44.5)
386:adm.book:sum

Page: 374



e s p 3: 11

floating-point 3: 9, 12

floating-point control word 3: 12

floating-point return value 3: 13

global 3: 9

initial values 3: 29

scratch 3: 12

variable 3: 11

registers c r 0 (see Machine Status
Word register)

registers e a x, integer return value
3: 12

relocation
global offset table 3: 35

see object file 4: 4

R e p T y p e . h 6: 215

resources, shared 3: 20

r e t instruction 3: 13, 15

return address 3: 13

return value
floating-point 3: 12

integer 3: 12

pointer 3: 12

structure and union 3: 14

R o w C o l u m n . h 6: 216

r p c . h 6: 63

r t p r i o c n t l . h 6: 63

S
scalar types 3: 2

S c a l e . h 6: 216

S c r e e n . h 6: 216

S c r o l l B a r . h 6: 216

S c r o l l e d W . h 6: 217

s e a r c h . h 6: 64

secondary storage 3: 20

section, object file 5: 1

segment
dynamic 3: 21

permissions 5: 2

process 3: 20–21, 5: 1, 6

segment not present fault 3: 25

segment permissions 3: 23

segment registers 3: 29

S e l e c t i o B . h 6: 217

S e p a r a t o G . h 6: 217

S e p a r a t o r . h 6: 217

s e t j m p(BA_LIB) 3: 45

s e t j m p . h 6: 66

s e t r l i m i t(BA_OS) 3: 23

shared object file 3: 35

segments 3: 21, 5: 3

S h e l l . h 6: 141

s h o r t 3: 2

sign extension
arguments 3: 17

bit-field 3: 6

s i g n a l(BA_OS) 3: 12, 24

s i g n a l . h 6: 69

signals 3: 12, 45

s i g n e d 3: 2, 6

single step trap/fault 3: 25

s i z e o f 3: 2

structure 3: 3

S s a p e . h 6: 141

stack
address 3: 29

dynamic allocation 3: 44

growth 3: 10

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

< s t d a r g . h > 3: 44

s t d a r g . h 6: 76

s t d d e f . h 6: 76
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s t d i o . h 6: 79

s t d l i b . h 6: 79

s t r o p t s . 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

s w i t c h statements 3: 41

< s y n c h > 6: 88

s y s c o n f(BA_OS) 3: 20, 31

s y s / i p c . h 6: 26

s y s / m m a n . h 6: 33

s y s / m o d . h 6: 34

s y s / m o u n t . h 6: 35

s y s / m s g . h 6: 36

s y s / p a r a m . h 6: 41

s y s / p r o c s e t . h 6: 44

s y s / r e s o u r c e . h 6: 48

s y s / s e m . h 6: 65

s y s / s h m . h 6: 66

s y s / s i g i n f o . h 6: 72

s y s / s t a t . h 6: 74

s y s / s t a t v f s . h 6: 75

s y s / s y s i 8 6 . h 6: 88

System Headers 7: 2

system load 3: 20

System V ABI 6: 4

s y s / t i m e . h 6: 103

s y s / t i m e s . h 6: 104

s y s / t y p e s . h 6: 114

s y s / u i o . h 6: 117

s y s / u t s n a m e . h 6: 120

T
t c p i p / t c p . h 6: 271

termination, process 3: 45

t e r m i o s . h 6: 98

text
process 3: 20

sharing 3: 35

T e x t F . h 6: 218

T e x t . h 6: 218

< t h r e a d > 6: 100

t i c l t s . h 6: 100

t i c o t s . h 6: 101

t i c o t s o r d . h 6: 101

t i m e . h 6: 102

t i u s e r . h 6: 112

T o g g l e B G . h 6: 218

T o g g l e B . h 6: 218

t s p r i o c n t l . h 6: 113

tunable parameters, stack size 3: 23

type mismatch 3: 15

U
u c o n t e x t . h 6: 116

u l i m i t . h 6: 117

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

u n i s t d . h 6: 119

u n s i g n e d 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)

u t i m e . h 6: 119
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V
< v a r a r g s . h > 3: 44

variable argument list 3: 17, 44

variables, automatic 3: 43

V e n d o r . h 6: 141

V e n d o r S . h 6: 219

V i r t K e y s . h 6: 220

virtual addressing 3: 20, 35

bounds 3: 21

v o i d functions 3: 12

W
w a i t . h 6: 121

w c h a r . h 6: 122

w c t y p e . h 6: 125

word 3: 1, 10

w o r d e x p . h 6: 126

X
X c m s . h 6: 158

X . h 6: 153

X l i b . h 6: 184

X m . h 6: 234

X m S t r D e f s . h 6: 268

X r e s o u r c e . h 6: 186

X u t i l . h 6: 191

Y
y a c c 7: 1

Z
zero

null pointer 3: 3

uninitialized data 5: 2
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