























































































































































































































































































































































































































































































































































































































































































































































































































































































































.LFCOND directive 114
libraries
creating extended dictionaries 226
including 110
object module 220-226, 234-244
linking See also TLINK utility
high-level languages 121
libraries 110
Turbo Pascal 121
%LINUM directive 114
%LIST directive 115
.LIST directive 115
listing files 115
%BIN directive 63
conditional assembly 154
conditional blocks 114
control directives 67, 70, 126, 138,
142, 180
cross-reference information 68, 69,
126, 160, 244-247
directives 52, 74
disabling 128, 160
error messages 86
false conditionals in 125, 148
format 114, 125, 131, 135, 136, 137,
152-155
include files in 109, 127
macro expansion 114, 119, 129
suppressing macros 145
titles 152, 154, 155
unreferenced symbols 69
LOCAL directive 115
Turbo Debugger and 116
local symbols 117
disabling 128
Ideal vs. MASM mode 118, 178
local variables 115
LOCALS directive 117
logical operations
AND 21
Ideal vs. MASM mode 174
NOT 32
OR 33
SHL 37
SHR 38
XOR 45
LOOP instruction
Ideal vs. MASM mode 179
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LOW operator 29
LT operator 30

M
/m option
TLINK 213
/m option, TLINK 211
MACRO directive 119
macros
conditional assembly 107, 108
conditional assembly directives
106
defining 119
deleting 141
error messages 88, 89, 90, 93
expansion
directives 129
EXITM directive 96
listing files 119, 160
suppressing listing 145
IRP directive and 111
IRPC directive and 112
listing 114, 138
local variables 115
MAKE utility 196
operators within 46-49
%MACS directive 119
MAKE utility 183-209
aborting 205
BUILTINS.MAKE file 205
case sensitivity 206
command-line options 206
creating makefiles 188-204
directives 200
error messages 207
example 184
forcing compilation 206
macros 196
syntax 204
TOUCH utility 206
map files, TLINK 211, 213
MASK operator 30
MASMS51 directive 120, 171
MASM compatibility 171-176
80386 processor 179
ALIGN directive 174
alternate directives 180
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arithmetic operations 174
BYTE operator 22
command-line syntax 177
conditional jumps 178
constant segments 179
directives 51, 120, 129
DWORD operator 23
enhancements 177-181
environment variables 172
equate directives 58, 173
expression grammar 164
FAR operator 24
floating-point

emulation 179

format 172
FWORD operator 25
GLOBAL directive 177
jumps 173
listing controls 180
local symbols 129, 178
logical operations 174
LOOP instruction (80386) 179
NEAR operator 32
operator precedence 14
predefined

symbols 5

variables 180
PROC operator 34
Quirks mode 120, 142, 171,172,

175
QWORD operator 36
segment

alignment 174

groups 101

ordering 59

overrides 179

registers 173
shifts 181
signed instructions 174
TBYTE operator 40
Turbo C and 122
unions 178
UNKNOWN operator 44
variable redefinition 120
version 51 120, 129, 171, 175
??version symbol 11

MASM directive 120

Index

MASM mode See MASM
compatibility
math coprocessor Sez numeric
coprocessor
memory
models
directives 121, 124
pointers 6, 9, 22
Turbo Pascal 121
operands 21
Microsoft Assembler See MASM
compatibility
MOD operator 31
MODEL directive 124
.MODEL directive 121
RETURNS keyword and 62, 140
modular programming
code segment 64
combine types 146
COMM directive and 65
cross-referencing 244-247
EXTRN directive 96
module names 125
PUBLIC directive 141
modulus operator 31
moving data See data, moving
MS-DOS See DOS
MULTERRS directive 124
multiplication, operator 16

N

/N option, OBJXREF 238
/n option, TLINK 214
NAME directive 125
NE operator 31
near data 8

: directive 57

operator 32
NEAR operator 32
%NEWPAGE directive 125
%NOCONDS directive 125
%NOCREEF directive 126
%NOCTLS directive 126
NOEMUL directive 127
%NOINCL directive 127
NOJUMPS directive 128
%NOLIST directive 128
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NOLOCALS directive 128
%NOMACS directive 129
NOMASMS51 directive 129
NOMULTERRS directive 130
%NOSYMS directive 131
NOT operator 32
NOTHING keyword 63
%NOTOC directive 51
%NOTRUNC directive 131
NOWARN directive 132
numeric coprocessor
emulating 81,127
suppressing assembly 137

0
/O option, OBJXREF 237
object See object files
object files
cross referencing 234-244
libraries 220-226
module name 125
object modules
cross-referencer (OBJXREF)
warnings 244
cross-referencing 244
OBJXREF 244
OBJXREF utility 234-244
TLIB 220
OBJXREEF utility 234-244
changing directories 237
command-line options 235
/D option 237
error messages 243
examples 238
/N option 238
reports 235, 239
syntax 234
OFFSET operator 33
offsets
size operator 27
SMALL operator 39
operands
memory 21
THIS operator 41
operators 13-49, See also individual
listings
addition 16, 21
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allocated data 28
comments 49
data size 38
division 19, 31
equality 24
expression evaluate 48
expression size 23, 25, 34, 36, 40, 45
greater than 25, 26
GREP 229
Ideal vs. MASM mode 21
inequality 31
less than 28, 30
literal text string 47
logical 21, 32, 33, 37, 38, 45
macros 46-49
modulus 31
multiplication 16
offset size 27, 39
order of precedence 14, 15
pointers 34, 37
quoted character 48
records 44
repeating 23
segment address 36
substitute 46
subtraction 17
symbol 40, 41, 42
options, command line See
command-line options
OR operator 33
ORG directive 132
%OUT directive 133
overlays, TLINK utility 216

P

P8086 directive 135
P8087 directive 135
P186 directive 133
P286 directive 133
P287 directive 134
P386 directive 134
P387 directive 135
P286N directive 134
P386N directive 134
P286P directive 134
P386P directive 135
PAGE directive 135
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%PAGESIZE directive 136
parentheses operator 15
Pascal See Turbo Pascal
PC-DOS See DOS
%PCNT directive 137
percent sign

directives 52

within macros 48
period

Ideal vs. MASM mode 163

operator

Ideal mode 18

pipes 195
PNO87 directive 137
pointers

48-bit 75, 77

DATAPTR operator 22

DF directive 75

PROC operator 34
%POPLCTL directive 138
precedence (operators) 14, 15
predefined symbols See symbols
prefixes, makefiles 194
PROC directive 138

RETURNS keyword 62, 140
PROC operator 34
procedures

ending 83

local variables 115

start of 138
processor control directives 133-135
processor type, determining 7
program management (MAKE)

183-209
program termination

END directive and 82
Prolog See Turbo Prolog
PTR operator 34
PUBLIC directive 141
public names

OBJXREF utility 234, 239
public symbols 141
PURGE directive 141
%PUSHLCTL directive 142
PWORD operator 36

Index

Q

quadwords
DQ directive 77
operator 36
question mark
operator 20
symbols using 6
QUIRKS directive 120, 142, 171, 175
QUIRKS mode 120
Quirks mode 172, 175
QWORD operator 36

R

RADIX directive 143
.RADIX directive 143
RECORD directive 143
records
bit fields 143
bit masks 30
WIDTH operator 44
redirection 195
registers See also individual listings
repeating instructions 23, 111, 144
reports (OBJXREF)
by class type 235
REPT directive 144
response files
OBJXREF 234, 236
TCREF 245
TLIB 224
TLINK 211
RETURNS keyword 62, 140
rules (makefiles) 189-194

S
/S option 148
/s option

TLINK 211, 213
SALL directive 145
searches (GREP) 227-233
SEG operator 36
SEGMENT directive 145
segments

address operator 36

alignment

Ideal vs. MASM mode 174
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types 145
alphabetical order 59
ASSUME directive 62
combine types 146
constant
Ideal vs. MASM mode 179
current 8,132
data 156
defining 145
directives 145
memory model 121, 124
OFFSET operator 33
simplified 6, 8,9, 10
end of 84
groups 8, 101
Ideal mode 101
names 62
NOTHING keyword 63
OFFSET operator 33
ordering 76, 148
override 19
Ideal vs. MASM mode 179
registers See also individual
listings
Ideal vs. MASM mode 173
Quirks mode 173
sequential order 148
size 11
stack 149
semicolon, within macros 49
SEQ directive 148
.SFCOND directive 148
shifts
Ideal vs. MASM mode 181
SHL operator 37
SHR operator 38
SHL operator 37
SHORT operator 37
SHR operator 38
sign, changing 18
signed instructions
Ideal vs. MASM mode 174
simplified segment directives 6, 8, 9,
10
memory model 121, 124
size of data See data, size
SIZE operator 38
SIZESTR directive 120, 148
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slash, operator 19
SMALL operator 39
square brackets, operator 21
stack
ARG directive 60
STACK directive 149
stack segment directive 149
STACK directive 149
strings
concatenating 64
defining 64, 151
directives 151
DISPLAY directive 76
displaying 76
literal 47
position 110
quoted 48
size 148
STRUC directive 149
Ideal vs. MASM mode 150
vs. UNION 156
structures
defining 149
directive 149
ENDS directive 84
LABEL directive and 113
nesting 151
period operator 18
SUBSTR directive 120, 151
subtraction
Ideal vs. MASM mode 17
operator 17
SUBTTL directive 152
%SUBTTL directive 152
symbol tables
listing files 153
suppressing 131
symbols 5-11
aliases 5
@code 6
@CodeSize 6
communal 65
Ideal vs. MASM mode 66
multiple 66
@Cpu?
cross-referencing 69
@curseg 8
@data 8
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@DataSize 9
2?date 9
defining 113
error messages 87, 91, 93, 94
external, EXTRN directive 96
@fardata? 10
@fardata 9
??filename 10
@FileName 10
global 100
cross-referencing 244-247
local 117
disabling 128
operators 42
public 141
SYMTYPE operator 40
??time 10
.TYPE operator 41
undefined 94
unreferenced 69
??version 11
@WordSize 11
%SYMS directive 153
SYMTYPE operator 40
syntax 161-169
command-line See command-line
syntax
lexical grammar 161

T

/toption, TLINK 216
%TABSIZE directive 153
TASM
summary, operating modes 175
TBYTE operator 40
TCREF utility 244-247
command-line options 245
output 246
TLINK and 245
termination
END directive and 82
text strings See strings
%TEXT directive 154
.TFCOND directive 154
THIS operator 41
/3 option, TLINK 216
time 10

Index

??time symbol 10
TITLE directive 154
%TITLE directive 155
TLIB utility 220-226
examples 226
Extended Dictionary 221
flag 222
file names 223
operation list 222
operations 223
response files 224
syntax 221
TLINK utility 210-220
command-line options 213
error messages 217
Extended Dictionary 215
generating .COM files 216
map files 211, 213
response files 211
restrictions 216
segment map 213
TCREF and 245
%TOC directive 51
TOUCH utility 206
TPASCAL memory model 121
%TRUNC directive 155
Turbo C, linking to 122
Turbo Debugger
ARG directive and 60, 139
DD directive and 73
DF directive and 75
DW directive and 79
LOCAL directive and 116
Turbo Librarian See TLIB utility
Turbo Link See TLINK utility
Turbo Pascal
ARG directive and 62
linking to 121
.MODEL directive 121
PROC directive and 140
Turbo Prolog, linking to 122
two-pass assemblers
compatibility with 86, 104
TYPE operator 42
.TYPE operator 41
typefaces in this manual 2
types Seedata, types
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U

UDATASEG directive 156
UFARDATA directive 156
unconditional jumps See jumps,
unconditional
lundef directive 204
underscore
local symbols and 117
Turbo C and 122
UNION directive 150, 156
vs. STRUC 156
unions
directive 156
Ideal vs. MASM mode 178
UNKNOWN operator 43
USES directive 158
utilities 183-247
GREP 227-233
MAKE 183-209
OBJXREF 234-244
TCREF 244-247
TLIB 220-226
TLINK 210-220

\'%

/v option, TLINK 216
variables

communal 65
global (OBJXREF utility) 234
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local 115
predefined
Ideal vs. MASM mode 180
redefining 120
??version symbol 11
version number (Turbo Assembler)
11

W

WARN directive 159
warning messages 250
directives 159
disabling 132
TLINK 217
WIDTH operator 44
wildcards See DOS wildcards
WORD operator 45
words
DW directive 79
WORD operator 45
@WordSize symbol 11

X

/xoption, TLINK 211
XALL directive 160
XCREF directive 160
XLIST directive 160
XOR operator 45
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