













































































































































































































































































































































































































































































































































































































































































































































































































































































































































































file names 44
object-oriented programming format 63
??filename symbol 44 '
@FileName symbol 44
files
.ASM 14
assembly 44
configuration 37
indirect 30
listing See listing files
flag instructions, smart 167
FLDENV instruction 170
FLIPFLAG instruction 167
floating-point
emulation 78
Ideal vs. MASM mode 274
instructions 2
floating-point instructions See coprocessor
emulation directives
floating-point numbers 748
FRSTOR instruction 770
FSAVE instruction 170
FSTENV instruction 170

G

GEnie, BORLAND 5
GETFIELD instruction 168
GLOBAL directive 205
in .ASO files 63
objects and 53
global symbols, include files and 205
GOTO directive 180
GREP utility See the README file
GROUP directive 99
Ideal vs. MASM mode 37
groups
assigning segments to 99
segment registers and 700
segments in Ideal mode 37

H

H2ASH utility See the README file
/h option 18

hardware and software requirements 2
HELLO.ASM 10
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help
displaying screen 18
online 8

HIGH operator 80

486 processor

protected mode 25
/ioption 19
IDEAL directive 34
Ideal mode 71

BOUND instruction 37

expressions 36 .

features 34

include files 42

operands 36

operators 36

predefined symbols 42

segment fixups 36

segment groups 37

speed 34

why to use 33, 34
IF1 directive 194, 200
IF2 directive 194, 200
IF directive 194, 197
IFB directive 194, 199
IFDEF directive 194, 198
IFDIF directive 194, 199
IFDIFI directive 194, 199
IFE directive 197
IFIDN directive 194, 199
IFIDNI directive 194, 199
IFNB directive 186, 194, 199
IFNDEEF directive 194, 198
IFxxx directives 193
immediate macro directive (%) 188
implied addition 80
IMUL instruction See FASTIMUL instruction
%INCL directive 271
INCLUDE directive 19, 41
include files

Ideal mode 42

setting path 19
INCLUDELIB directive 207
indirect command files 30
information

technical support 4
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inheritance
defined 54
example of 60
objects and 117
previous object definitions 157
structure definitions and 777
initialization code 95
installation instructions 7
instances
creating object 62
creating structure or union 749
creating table 155
injtializing instances 150
initializing table 155
initializing union or structure 750
named-type, creating 156
_of objects 157
of records 153
virtual method table 60, 157
virtual method table (VMT) 56
INSTR directive 177
instruction set See individual listings
instruction size See size of instructions
intelligent code generation
directives for 159
@Interface symbol
MODEL directive and 93
IRET instruction
expanded 162
IRETW instruction 162
IRP directive 187
IRPC directive 187

J
/j option 19
jEMUL option 18
JMP.METHOD instruction 62, 173
JMP instruction 170
jumps
complementary 160
conditional 760
JUMPS directive 160

K

keyword precedence 266
Ideal mode 266

Index

MASM mode 266

keywords 22, See also individual listings
list of available 267

/kh option 20

L
/1 option 17, 20, 23
/la option 21, 129
language modifiers and 730
LABEL directive 7109, 124 .
labels
defining 123
external 229
local in MASM 143
.LALL directive 189, 213
language modifiers
WINDOWS procedures and 130
languages
MODEL and 128
modifiers and Windows procedures 129
overriding default for procedures 128
preserving registers and 134
procedures and arguments 1371
setting in CALL statement 250
LARGE operator 81, 169
instructions it affects 170
LARGESTACK directive 103
LEAVE instruction 161
LEAVED instruction 761
LEAVEW instruction 161
length of symbols 22
LENGTH unary operator 72
LFCOND directive 29
.LFCOND directive 212
LGDT instruction 170
libraries (including) See TLINK
LIDT instruction 170
line continuation character (\) 182
line number information 29
linker See also TLINK utility
Borland C++ 233, 249
Phar Lap 99
segment ordering and 7101
%LINUM directive 216
%LIST directive 270
.LIST directive 210
listing files 14
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/X command-line option and 2712
conditional listing directives 2712
cross-reference information 77
cross-reference table and 209
directives for 210
false conditionals in 28
format of 209
format parameters 215
generating 20
high-level code in 27
including files in 211
including multiline macros 189
macro expansions in 213
symbol table and 271
symbol table in 213
symbol tables
suppressing 23
why to use 209
literal string brackets 183
LOCAL directive 131
Borland C++ and 237
in macros 180
local labels
in MASM 143
LOCALS directive 135, 142
location counter
creating address expressions 78
defined 779
directives for 120
location counter symbol 71719
LOOP instruction 761
loop instructions for 80386 processor 161
LOOPD instruction 761
LOOPDE instruction 767
LOOPDNE instruction 7161
LOOPDNZ instruction 767
LOOPDZ instruction 167
LOOPE instruction 761
LOOPNE instruction 767
LOOPWE instruction 767
LOOPWNE instruction 167
LOOPWNZ instruction 7167
LOOPWZ instruction 1671
LOOPZ instruction 767
LOW operator 80
.LST files 15
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@Mptr member 157

/m option 21, 127, 273

macros
& character in 178
body of 178
controlling expansion 180
defining new text 176
defining substring 176
deleting multiline 784
dummy arguments within 182
expansions in listing files 273
including comments in 179

invoking arguments with special characters 183

invoking general multiline 782
length of text 177
manipulating string 176
multiline 177
defining general 187
multiline expansions in listing file 189
names in expressions 72
nested and recursive 185
redefining general multiline 7184
repeating 186, 187
returning positions of strings 177
string repeat 187
terminating assembly of 180
terminating body of 181
text
defined 175
examples of manipulation 177
how to define 175
why to use 175
%MACS directive 189, 213
MAKE utility See also the README file
MAGSK unary operator 73
MASKFLAG instruction 167
MASM compatibility 273
environment variables 274
expressions 36
floating-point format 274
NOSMART directive 273
predefined symbols 42
Quirks mode 273
segment groups 37
two-pass asssembly 273
MASM directive 34
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MASM mode See MASM compatibility
math coprocessor See numeric coOprocessor
member functions 246
memory models

available segments 90

Borland C++ 223

FAR code pointers 93

modifiers of 92

NEAR code pointers 93

segment attributes for 255

specifying values 93

standard 97
messages

reporting error 47

suppressing 26

warning 46
METHOD keyword 52, 54
method procedures

creating 136

defined 55

example of 56

structure of 62
methods

calling ancestor virtual 67

calling static 57

calling virtual 58, 59

defined 50

static versus virtual

advantages of 55

tables and 7113

virtual 173
Microsoft Assembler See MASM compatibility
/ML command-line switch 67
/ml option 21, 42, 204
MODEL directive 90, 93

language modifiers and 130
.MODEL directive 90
@Model symbol 93
models, determining procedure distance 726
modifiers, language 129 ;
modular programming, module names 45
modules, defined 203
/MU command-line switch 67
/mu option 22
MULTERRS directive 47
multiline definition syntax 40
multiline macros 177

Index

defining general 181

deleting general 184

including in listing file 189

invoking general 182

redefining general 184
multiline syntax

enumerated data types and 106

record data types and 107

table data type definitions and 774
multiple assembly passes 21, 127
/MV command-line switch 67
/mv# option 22
/MX command-line switch 67
/mx option 23, 204

N

/n option 23
NAME directive 45
name-mangling 221
named structures, including 771
naming conventions of symbols 203
NEAR procedures 126
near returns, instructions for 7162
near tables, objects and 58
NEARSTACK modifier 91
nested macros See macros
nested procedures 135
%NEWPAGE directive 215
%NOCONDS directive 2712
%NOCREF directive 274
%NOCTLS directive 211
NOEMUL directive 18, 87
%NOINCL directive 211
NOJUMPS directive 160
NOLANGUAGE interfacing convention 777
NOLANGUAGE procedures

prolog and epilog code and 129
%NOLIST directive 270
NOLOCALS directive 142
%NOMACS directive 189, 213
NOMULTERRS directive 47
NOPs, avoiding generation of 160
NOSMART directive 159

MASM compatibility 273
%NOSYMS directive 271
NOTHING keyword 101
%NOTRUNC directive 216
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NOWARN directive 46
NUL device 15
null string, length of 177
numbers
encoded real 7148
floating-point 148
numeric constants 65
numeric coprocessor 18

0

/o option 24
.OBJ files 1
suppressing 25
object files
debugging information in 29, 30
line number information in 29
module name 45
segment ordering 16, 26
object methods
calling 172
tail recursion for 173
object modules, defined 10
@Object symbol 118
object-oriented programming
advantages of using 49, 50
defined 49
filename format 63
table data types and 7713
objects See also methods
creating instances of 62, 157
data types and 52
declaring 51, 53
defined 50
defining symbols 1718
derived 54

differences between structures and 757

GLOBAL directive and 53
how to define 777

initializing instance’s VMT pointer 174

linked list example 57

method procedures and 177, 136
near tables and 58

structures and 117

TLINK compatable without overlay code 24

virtual method table instances 157
what they consist of 176

OBJXREEF utility See the README file

308

OFFSET operator 36, 77
MASM vs. Ideal mode 37
offsets, getting segments and 77
/oi option 24
online help 8
/op option 24, 99
operands, Ideal mode 36
operators See also.individual listings
bit shift 75
Boolean algebra and 74
comments 40
comparison 75
general arithmetic 74
Ideal vs. MASM mode 36
options, command line See command-line options
ORG directive 120
OS/2 programs
flat model format and 256
/os option 24
%OUT directive 46
overlay code
generating 24
IBM linker 24
Phar Lap linker 24

P

P8086 directive 83

P8087 directive 86

P186 directive 83

P287 directive 86

P386 directive 83

P387 directive 86

P486 directive 83

P487 directive 83

P386N directive 83

P486N directive 83

P386P directive 83

/p option 25

PAGE directive 215

%PAGESIZE directive 215

parameter passing
Borland C++ 233

%PCNT directive 216

. (period) character
MASM vs. Ideal mode 260

. (period) operator 79

period, Ideal mode structures 36
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Phar Lap linker 99
plus sign 74
pointers
virtual method table 56, 58, 59, 60
POP instruction 170
multiple 162
pointers and 7163
POPA instruction
expanded 163
POPAW instruction 164
POPFW instruction 164
%POPLCTL directive 2718
POPSTATE instruction 764
precedence
keyword 266
Ideal mode 266
MASM mode 266
predefined symbols See symbols
PROC directive 125
PROC keyword, Ideal mode 35
PROCDESC directive 137, 172
procedure prototypes 137
procedure types, defining 134
procedures
calling and having RETURNS 172
calling with arguments 1771
declaring 125
defining types 115
determining distance of 127
FAR 126
interfacing conventions of 170
languages for
arguments and 7371
MODEL and 128
overriding default 128
method 62
creating 136
models and distance of 126
NEAR 126
nesting and scope rules 135
NOLANGUAGE 129
prototyping 172
publishing prototypes 205
specifying languages for 128
stack frames and 137, 161, 170

writing constructor and destructor 137

processor directives 83

Index

processor type, determining 85
PROCTYPE directive 115, 134
program development cycle 10
program termination, END directive and 45
prolog code
defined 728
languages and 128
NOLANGUAGE procedures and 129
register preservation and 134
specifying default style 92
what it does 128
protected mode 25
segment registers and 89
prototypes
procedure 737
procedure types and 138
publishing procedure 205
prototyping procedures 172
PUBLIC directive 204
public functions, Borland C++ and 229
PUBLICDLL directive 204
PURGE directive 184
PUSH instruction 170
multiple 162
pointers and 163
PUSHA instruction
expanded 163
PUSHAW instruction 764
PUSHEF instruction
expanded 163
PUSHFW instruction 164
PUSHing constants 163
%PUSHLCTL directive 218
PUSHSTATE instruction 164

Q

/qoption 25
quadword values 147
question mark
symbols using 43
QUIRKS directive 273

R

/r option 18, 25

RADIX directive 66, 149
RADIX directive 66
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radixes
available 65
changing default 66
characters determining 65
default 749.
real mode, segment registers and 89

record data types, multiline syntax for 107

RECORD directive 106
records
<>and 754
{}and 153
creating instances of 753
defining 153
initializing instances 153
retrieving data from 768
setting values in 167
recursive macros See macros
reference books 11
registers See also individual listings
names of and expressions 70
preserving 134
preserving (Borland C++) 240
segment 89
registration (product)
by phone 4
REPT directive 186
RET instruction, NEAR or FAR and 1671
RETCODE instruction 162
RETF instruction 162
RETN instruction 762
return instructions 761
RETURNS directive 172

S

/s option 16, 17, 26

.SALL directive 789, 213

scope of symbols, defined 147

scope rules for nested procedures 735
SEG operator 77

SEGCS instruction 166

SEGDS instruction 166

SEGES instruction 166

SEGFS instruction 166

SEGGS instruction 166

SEGMENT directive 96

SEGMENT keyword, Ideal mode 35
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segments
8086 processor and 89
assigning to groups 99
attributes
access 99
alignment 98
class 98
combination 97
size 98
Borland C++ and 223
closing 99, 110
code 90
default attributes 255
directives (Borland C++ and) 223
fixups (Ideal vs. MASM mode) 36
forced overrides 166
generic 96
getting offsets and 77
groups
Ideal mode and 34, 37
MASM mode 37
groups and 90
how the stack is treated 89
memory models and 971
opening 96
ordering 16, 101
alphabetic 102
changing 101
DOS 102
sequential 102
overrides of expressions 77
registers 89, See also individual listings
registers and 700
sequential order 16, 26
simplified directives 94 \
size 86
symbols and 95
writing to uninitialized 97
SEGSS instruction 166
semicolon 74
within macros 40
SEQ directive 16
.SEQ directive 7102
SETFIELD instruction 767
SETFLAG instruction 167
SFCOND directive 29
.SFCONDS directive 2712
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SGDT instruction 170

shift instructions, rotation counts and 765
SHL operator 75

SHR operator 75

SIDT instruction 170

simplified segment directives See also individual

, listings
symbols and 95
size of data See data
size of instructions, controlling 169
SIZE unary operator 72
SIZESTR directive 177
SMALL operator 81, 169
instructions it affects 7170
SMALLSTACK directive 103
SMART directive 159
MASM compatibility 273
smart flag instructions, why they’re useful 166
software and hardware requirements 2
source files
include files 19
symbols 17
square brackets
Ideal mode 36
MASM mode 36
stack
changing size of 103
MODEL directive and 7103
segments and 89
STACK directive 94
stack frame
defined 170
specifying arguments 737
STACK directive 95
@stack symbol 95
STARTUP directive 95
@Startup symbol 96
STARTUPCODE directive 95
static methods
calling 57
versus virtual (advantages of) 55
statistics, displaying 16
string constants 66
strings, quoted 748
STRUC directive 52, 108, 110, 117, 118
structures
aligning members 109

Index

Borland C++ 241
bracket initializer and nested 7152
closing 109
creating instances of 749
creating members 709
defined 708
differences between objects and 157
including named 771
initializing instances 150
member names and 709, 112
members and 108
names in expressions 113
nested 112
nesting 110
objects and 117
opening a definition 708
SUBSTR directive 176
SUBTTL directive 217
%SUBTTL directive 217
support, technical 4-5
symbol tables
listing files and cross-referencing 17
suppressing 23
symbols
address subtypes
complex 68
simple 68
aliases 42
block-scoped 142
block-scoped (disabling) 142
case sensitivity of 21, 23, 67
@Cpu 85
??date 43
defined 67
defining 17
dynamic link entry points 204
enabling locally scoped 135
external 23, 205
Borland C++ and 232
??filename 44
@FileName 44
global 205
in expressions 70
length of 22
location counter 779
MASM block scoping 743
names of 67
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naming conventions for languages 203
overriding language setting 204
public 23, 204
publishing external 204
redefinable 141, 142
restrictions 717
scope of (defined) 741
standard values 77
??time 44
types of 67
uppercase 22
values used by themselves 77
why to use 65
@WordSize 86
%SYMS directive 211
SYMTYPE operator 79
syntax, command-line See command-line syntax

T

/t option 26
TABLE directive 52
@Table symbol 118
@TableAddr member 157
@Tableaddr symbol 7718
tables
creating instances of 155
data types 113
initializing instances of 155
overriding members 115
static members 113
virtual members 1713
%TABSIZE directive 217
tags, macro 180
tail recursion code, instruction for 173
TASM.CFG 31
TBLINIT directive 56
in .ASM files 63
TBLINIT instruction 174
TBLINST directive 56
in .ASM files 63
TBLINST pseudo-op 157
TBLPTR directive 718 )
TCREF utility 75, See also the README file
Technical Support
contacting 4
technical support 4-5
termination, END directive and 45
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termination code 96
TESTFLAG instruction 167
text macro names, in expressions 72
text strings See strings
%TEXT directive 217
TFCOND directive 29
.TECOND directive 212
THELP utility See the README file
THIS operator 78 ‘
time 44
??time symbol 44
TITLE directive 217
%TITLE directive 217
TLIB utility See the README file
TLINK utility 233, 249, See also the README file
example of 11
%TRUNC directive 216
Turbo Librarian See the README file
Turbo Link See TLINK utility
two-pass assembly
MASM compatibility 273
type checking, Idéal mode 33
TYPE operator 76
type override operators 75
type-safe linkage 221
.TYPE operator 79
TYPEDEF directive 115
typefaces in this manual 4
types See also data types
complex 714, 115
defining named 175
defining procedure 115
of expressions 76
procedure 134
symbol 67

U

/u option 27
/u command-line switch 44
UDATASEG directive 94
UFARDATA directive 95
underscore, and the C language 229
UNINIT 98
UNION directive 108, 110
unions
bracket initializer and nested 152
closing 109
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creating instances of 749

defined 708

initialized data 7712

initializing instances 750

members and 708

multiple initialized members 157

nested 172

nesting 770

opening a definition 708
uppercase, converting symbols to 22
USE32 modifier 97
USES directive 134
utilities See individual listings
UTILS.TSM 8

v

/v option 16, 27
variables, communal 206
VERSION directive 44, 45
line continuation and 47
MASM compatability and 45
VIRTUAL keyword 53, 113
virtual method table
initializing 56
initializing pointer to 174
instances of 56, 60, 157
modifiers and 1717
objects and 7178
pointers 59
pointers to 56, 58, 60, 118
virtual methods
ancestor 60

Index

calling 58, 59

object data types and 157

versus static (advantages of) 55
virtual table pointers

determining size of 118

modifiers and 717

w

/w option 27
WARN directive 46
warning messages 46, 276
“mild” 27
generating 27
WHILE directive 187
WIDTH unary operator 73
word values 146
@WordSize symbol 86

X

/x option 28

XREF files 15

XALL directive 189, 213
XCREF directive 214
XLIST directive 210

Z

/z option 29
/zd option 29
/zi option 29
/zn option 30
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