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This error appears if you have more than one .STARTUP or 
STARTUPCODE statement in a module. 

Open conditional 
The end of the source file has been reached as defined with the 
END directive, but a conditional assembly block started with 
one of the IFxxx directives has not been ended with the ENDIF 
directive. For example, 

IF BIGBUF 
END ;no ENDIF before END 

This usually happens when you type END instead of ENDIF to 
end a conditional block. 

Open procedure 
The end of the source file has been reached as defined with the 
END directive, but a procedure block started with the PROC 
directive has not been ended with the ENDP directive. For 
example, 

MYFUNC PROC 
END ;no ENDIF before ENDP 

This usually happens when you type END instead of ENDP to 
end a procedure block. 

Open segment 
The end of the source file has been reached as defined with the 
END directive, but a segment started with the SEGMENT 
directive has not been ended with the ENDS directive. For 
example, 

DATA SEGMENT 
END ;no ENDS before END 

This usually happens when you type END instead of ENDS to 
end a segment. 

Open structure definition 
The end of the source file has been reached as defined with the 
END directive, but a structure started with the STRUC directive 
has not been ended with the ENDS directive. For example, 

X STRUC 
VALl OW ? 

END ;no ENDS before it 

This usually happens when you type END instead of ENDS to 
end a structure definition. 
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Operand types do not match 
The size of an instruction operand does not match either the 
other operand or one valid for the instruction; for example, 

ABC DB 5 

mov ax,ABC 

Pass-dependent construction encountered 
The statement may not behave as you expect, due to the one
pass nature of Turbo Assembler. For example, 

IF! 

ENDIF 
IF2 

ENDIF 

iHappens on assembly pass 

iHappens on listing pass 

Most constructs that generate this error can be re-coded to 
avoid it, often by removing forward references. 

Pointer expression needs brackets 
In Ideal mode, the operand contained a memory-referencing 
symbol that was not surrounded by brackets to indicate that it 
references a memory location. For example, 

B DB 0 
mov al,B iwarning, Ideal mode needs [B) 

Since MASM mode does not require the brackets, this is only a 
warning. 

Positive count expected 
A CUP expression has a repeat count less than zero. For 
example, 

BUF -1 DUP (?) ierror, count < 0 

The count preceding a DUP must always be lor greater. 

Record field too large 
When you defined a record, the sum total of all the field widths 
exceeded 32 bits. For example, 

AREC RECORD RANGE:12,TOP:12,BOTTOM:12 

Recursive definition not allowed for EQU 
An EQU definition contained the same name that you are 
defining within the definition itself. For example, 
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ABC EQU TWOTIMES ABC 

Register must be AL or AX 
An instruction which requires one operand to be the AL or AX 
register has been given an invalid operand. For example, 

IN CL,dx ;error, "IN" must be to AL or AX 

Register must be OX 
An instruction which requires one operand to be the DX 
register has been given an invalid operand. For example, 

IN AL,cx ;error, must be DX register instead of CX 

Relative jump out of range by _ bytes 
A conditional jump tried to reference an address that was 
greater than 128 bytes before or 127 bytes after the current 
location. If this is in a USE32 segment, the conditional jump can 
reference between 32,768 bytes before and 32,767 bytes after the 
current location. 

Relative quantity Illegal 
An instruction or directive has an operand that refers to a 
memory address in a way that can't be known at assembly 
time, and this is not allowed. For example, 

DATA SEGMENT PUBLIC 
X DB 0 

IF OFFSET X GT 127 ;not known at assemble time 

Reserved word used as symbol 
You have created a symbol name in your program that Turbo 
Assembler reserves for its own use. Your program will 
assemble properly, but it is good practice not to use reserved 
words for your own symbol names. 

Rotate count must be constant or CL 
A shift or rotate instruction has been given an operand that is 
neither a constant nor the CL register. For example, 

rol ax,DL ;error, can't use DL as count 

You can only use a constant value or the CL register as the 
second operand to a rotate or shift instruction. 

Rotate count out of range 
A shift or rotate instruction has been given a second operand 
that is too large. For example, 
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.8086 
shl DL,3 
.286 
ror ax,40 

ierror, 8086 can only shift by 1 

ierror, max shift is 31 

The 8086 processor only allows a shift count of 1, but the other 
processors allow a shift count up to 31. 

Segment alignment not strict enough 
The align boundary value supplied is invalid. Either it is not a 
power of 2, or it specifies an alignment stricter than that of the 
align type in the SEGMENT directive. For example, 

DATA SEGMENT PARA 
ALIGN 32 
ALIGN 3 

jerror, PARA is only 16 
ierror, not power of 2 

Segment attributes Illegally redefined 
A SEGMENT directive re-opens a segment that has been 
previously defined, and tries to give it different attributes. For 
example, 

DATA SEGMENT BYTE PUBLIC 
DATA ENDS 
DATA SEGMENT PARA ierror, previously had byte alignment 
DATA ENDS 

If you re-open a segment, the attributes you supply must either 
match exactly or be omitted entirely. If you don't supply any 
attributes when re-opening a segment, the old attributes will be 
used. 

Segment name Is superfluous 
This warning appears with a .CODE xxx statement, where the 
model specified doesn't allow more than code segment. 

Smart code generation must be enabled 
Certain special features of code generation require SMART 
code generation to be enabled. These include PUSH of a 
pointer, POP of a pointer, and PUSH of a constant (8086 only). 

String too long 
You have built a quoted string that is longer than the 
maximum allowed length of 255. 

Symbol already defined: _ 
The indicated symbol has previously been declared with the 
same type. For example, 

249 



250 

BB DB 1,2,3 
BB DB ? ;error, BB already defined 

Symbol already different kind 
The indicated symbol has already been declared before with a 
different type. For example, 

BB DB 1,2,3 
BB DW ? ierror, BB already a byte 

Symbol has no width or mask 
The operand of a WIDTH or MASK operator is not the name of a 
record or record field. For example, 

B DB 0 

mov ax, MASK B ;B is not a record field 

Symbol Is not a segment or already part of a group 
The symbol has either already been placed in a group or it is 
not a segment name. For example, 

DATA SEGMENT 
DATA ENDS 
DGROUP GROUP DATA 
DGROUP2 GROUP DATA ;error, DATA already belongs to DGROUP 

Text macro expansion exceeds maximum line length 
This error occurs when expansion of a text macro causes the 
maximum allowable line length to be exceeded. 

Too few operands to Instruction 
The instruction statement requires more operands than were 
supplied. For example, 

add ax ;missing second arg 

Too many errors or warnings 
No mor~ error messages will be displayed. The maximum 
number of errors that will be displayed is 100; this number has 
been exceeded. Turbo Assembler continues to assemble and 
prints warnings rather than error messages. 

Too many Initial values 
You have supplied too many values in a structure or union 
initialization. For example, 

XYZ STRUC 
A1 DB ? 
A2 DD ? 
XYZ ENDS 
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ANXYZ XYZ <1,2,3> ierror, only 2 members in XYZ 

You can supply fewer initializers than there are members in a 
structure or union, but never more. 

Too many register multipliers In expression 
An 80386 scaled index operand had a scale factor on more than 
one register. For example, 

mov EAX, [2*EBX+4*EDX) itoo many scales 

Too many registers In expression 
The expression has more than one index and one base register. 
For example, 

mov ax, [BP+S1+D1) jcan't have S1 and D1 

Too many USES registers 
You specified more than 8 USES registers for the current 
procedure. 

Trailing null value assumed 
A data statement like DB, OW, and so on, ends with a comma. 
TASM treats this as a null value. For example, 

db 'hello' ,13,10 isarne as •.• ,13,10? 

Undefined symbol 
The statement contains a symbol that wasn't defined anywhere 
in the source file. 

Unexpected end of file (no END directive) 
The source file does not have an END directive as its last 
statement. 

All source files must have an END statement. 

Unknown character 
The current source line contains a character that is not part of 
the set of characters that make up Turbo Assembler symbol 
names or expressions. For example, 

add ax,!1 jerror, exclamation is illegal character 

Unmatched ENDP: 
The ENDP directive has a name that does not match the PROC 
directive that opened the procedure block. For example, 

ABC PROC 
XYZ ENDP jerror, XYZ should be ABC 
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Unmatched ENDS: 
The ENDS directive has a name that does not match either the 
SEGMENT directive that opened a segment or the STRUC or 
UNION directive that started a structure or union definition. For 
example, 

ABC STRUC 
XYZ ENDS 
DATA SEGMENT 
CODE ENDS 

;error, XYZ should be ABC 

;error, code should be DATA 

USE32 not allowed without .386 
You have attempted to define a 32-bit segment, but you have 
not specified the 80386 processor first. You can only define 32-
bit segments after you have used the .386 or .386P directives to 
set the processor to be 80386. 

User-generated error 
An error has been forced by one of the directives, which then 
forces an error. For example, 

. ERR ;shouldn't get here 

USES has no effect without language 
This warning appears if you specify a USES statement when no 
language is in effect. 

Value out of range 
The constant is a valid number, but it is too large to be used 
where it appears. For example, 

DB 400 

Fatal error messages 
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Fatal error messages cause Turbo Assembler to immediately stop 
assembling your file. Whatever caused the error prohibited the 
assembler from being able to continue. Here's a list of possible 
fatal error messages. 

Bad switch 
You have used an invalid command-line option. See Chapter 3 
of the User's Guide for a description of the command-line 
options. 
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Can't find @file _ 
You have specified an indirect command file name that does 
not exist. Make sure that you supply the complete file name. 
Turbo Assembler does not presume any default extension for 
the file name. You've probably run out of space on the disk 
where you asked the cross-reference file to be written. 

Can't locate file 
You have specified a file name with the INCLUDE directive 
that can't be found. Read about the INCLUDE directive in 
Chapter 3 in this book to learn where Turbo Assembler 
searches for included files. 

An INCLUDE file could not be located. Make sure that the 
name contains any necessary disk letter or directory path. 

Error writing to listing file 
You've probably run out of space on the disk where you asked 
the listing file to be written. 

Error writing to object file 
You've probably run out of space on the disk where you asked 
the object file to be written. 

File not found 
The source file name you specified on the command line does 
not exist. Make sure you typed the name correctly, and that 
you included any necessary drive or path information if the file 
is not in the current directory. 

File was changed or deleted while assembly In progress 
Another program, such as a pop-up utility, has changed or 
deleted the file after TurbO Assembler opened it. Turbo 
Assembler can't re-open a file that was previously opened 
successfully. 

Insufficient memory to process command line 
You have specified a command line that is either longer than 
64K or can't be expanded in the available memory. Either 
simplify the command line or run Turbo Assembler with more 
memory free. 

Internal error 
This message should never happen during normal operation of 
Turbo Assembler. Save the file(s) that caused the error and 
report it to Borland's Technical Support department. 

Invalid command line 
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The command line that you used to start Turbo Assembler is 
badly formed. For example, 

TASM ,MYFILE 

does not specify a source file to assemble. See Chapter 3 of the 
User's Guide for a complete description of the Turbo Assembler 
command line. 

Invalid number after 
You have specified a valid command-line switch (option), but 
have not supplied a valid numeric argument following the 
switch. See Chapter 3 of the User's Guide for a discussion of the 
command-line options. 

Maximum macro expansion size exceeded 
A macro expanded into more text than would fit in the macro 
expansion area. Since this area is up to 64 Kb long, you will 
usually only see this message if you have a macro with a bug in 
it, causing it to expand indefinitely. 

Out of hash space 
The hash space has one entry for each symbol you define in 
your program. It starts out allowing 16,384 symbols to be 
defined, as long as Turbo Assembler is running with enough 
free memory. If your program has more than this many 
symbols, use the IKH command-line option to set the number of 
symbol entries you need in the hash table. 

Out of memory 
You don't have enough free memory for Turbo Assembler to 
assemble your file. 

If you have any TSR (RAM-resident) programs installed, you 
can try removing them from memory and try assembling your 
file again. You may have to reboot your system in order for 
memory to be properly freed. 

Another solution is to split the source file into two or more 
source files, or rewrite portions of it so that it requires less 
memory to assemble. You can also use shorter symbol names, 
reduce the number of comments in macros, and reduce the 
number of forward references in your program. 

Out of string space 
You don't have enough free memory for symbol names, file 
names, forward-reference tracking information, and macro 
text. You can use the IKS command-line option to allocate more 
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memory to the string space. Normally, half of the free memory 
is assigned for use as string space. 

Too many errors found 
Turbo Assembler has stopped assembling your file because it 
contained so many errors. You may have made a few errors 
that have snowballed. For example, failing to define a symbol 
that you use on many lines is really a single error (failing to 
define the symbol), but you will get an error message for each 
line that referred to the symbol. 

Turbo Assembler will stop assembling your file if it encounters 
a total of 100 errors or warnings. 

Unexpected end of file (no END directive) 
Your source file ended without a line containing the END 
directive. All source files must end with an END directive. 
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80287 coprocessor 
.287 directive 52, 124 

80387 coprocessor 
.387 directive 53, 125 

.8086 directive 54 

.8087 directive 54 
80186 processor 

.186 directive 51, 123 
80286 processor 

N 

.286 directive 51, 123, 124 

.286C directive 51 

.286P directive 52 
80386 processor 

.386 directive 52, 124 

.386C directive 53 

.386P directive 53, 124, 125 
32-bit code 219 
arithmetic operations 13 
Ideal vs. MASM mode 170 

8087 coprocessor 
.8087 directive 54, 125 
emulating 118 

.186 directive 51 

.286 directive 51 

.287 directive 52 

.386 directive 52 

.387 directive 53 
8086 processor 

.8086 directive 54, 125 
- + and + - (TUB action symbols) 209 
<> (angle brackets) operator 

within macros 45 
$* (base file name macro) 194 
.286C directive 51 
.386C directive 53 
$. (file name and extension macro) 195 
$& (file name only macro) 195 
$: (file-name path macro) 195 
$< (full file name macro) 195 

Index 

D E 

-? MAKE help option 177 
.286P directive 52 
.386P directive 53 
[ ] operator 20 
/3 TUNK option 219 
-* and *- (TUB action symbol) 209 
+ (binary) operator 16 
- (binary) operator 17 
: (colon) directive 55 
: (colon) operator 19 

local symbols and 109 

x 

- (hyphen) MAKE command (ignore exit status) 
182 

# (MAKE comment character) 181 
&& operator 

MAKE 182, 183 
o operator 15 
« operator 

MAKE 182 
» operator 

MAKE 182 
;; operator, within macros 46 
. (period) character 

Ideal vs. MASM mode 153 
. (period) operator 18 
* (TLIB action symbol) 209 
+ (TLIB action symbol) 209 
- (TUB action symbol) 209 
+ (unary) operator 16 
- (unary) operator 17 
_ character, Turbo C and 113 
= directive 55 

Ideal vs. MASM mode 162 
@ MAKE command 182 
* operator 16 
/ operator 18 
? operator 19 
! operator, within macros 45 
& operator, within macros 44 
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% sign 
directives 50 
within macros 46 

@-sign 
local symbols and 109 

$ symbol 6 
-D MAKE option 192 

conditional execution and 198 
/m command-line option 160 
/m option 81,96, 97, 104 
/ml option, case sensitivity 5 

A 
-a (autodependency check) MAKE option 177 
-a MAKE option 188 
ACBP field 216 
add rrUB action symbol) 209 
addition, operator 16, 20 
alias values 5 
ALIGN directive 56 

Ideal vs. MASM mode 162 
alignment 

attribute 216 
.ALPHA directive 57 
AND operator 21 
angle brackets, within macros 45 
ARC directive 57 

BYrE type and 58 
Turbo Debugger and 58, 129 

arithmetic operations 13 
Ideal vs. MASM mode 163 

assembling 
conditional 75 

directives 96-101 
ENDIF directive 77 
error messages 80 
EXITM directive 89 
listing files 106 

ASSUME directive 59 
attributes 

ACBP 216 
alignment 216 
big 216 
combining 216 

.AUTODEPEND MAKE directive 196 
autodependencies 

MAKE option 196 
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automatic dependency checking 
MAKE (program manager) 188 

B 
-B MAKE option (build all) 177 
base file name macro (MAKE) 194 
Basic Input/Output System See BIOS 
batch files 

MAKE 183, 184 
big attribute 216 
%BIN directive 60 
bit fields, directive 133 
bit masks 29 
bitwise complement operator 31 
bitwise OR operator 32 
brackets operator 20 
BUILTINS.MAK 176 

defined 175 
BYrE operator 21 
BYrE type, ARC directive and 58 
bytes, DB directive 69 

c 
C, linking to 113 
/C TLIB option (case sensitivity) 207, 211 
/ c TLINK option (case sensitivity) 217 
CALL instruction 

Ideal vs. MASM mode 169 
case sensitivity 

string comparisons 83, 84 
TLIB option 207, 211 
TLINK and 217 

CATSTR directive 60, 111 
characters 

displaying 123 
literal 45 
quoted 45 

@code symbol 7 
.CODE directive 61 
code segment, directive 61,62 
CODEPTR operator 21 
CODE SEC directive 62 
@CodeSize symbol 7 
colon directive 55 
colon operator 19 

local symbols and 109 
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.COM files 
generating 

TLINK 218 
limitations 218 
size 218 

combining attribute 216 
COMM directive 62 

Ideal vs. MASM mode 168 
command-line compiler 

MAKE and 196, 197 
options 

-v (debugging information) 217 
debugging information (-v) 217 

command-line syntax 
Ideal vs. MASM mode 167 

commands 
printing 

MAKE option 196 
COMMENT directive 63 
comments 63 

in makefiles 181 
suppressing 46 

comparisons, case sensitivity and 83,84 
compatibility with other assemblers 57, 

159-165, See also MASM compatibility 
compiler options See individual listings 
conditional 

jumps 104, 118, 168, See jumps, conditional 
conditional assembly 

ELSE directive 75 
ENDIF directive 77 
error messages 80 
EXITM directive 89 
false conditionals 116, 138 
IFl directive 96 
IF2 directive 97 
IFB directive 98 
IFDEF directive 98 
IFDIF directive 99 
IFE directive 99 
IFIDN directive 100 
IFNB directive 100 
IFNDEF directive 101 
listing files 106, 116, 138, 143 
macros 99, 100 
screen display 123 

conditional execution directives 180 

Index 

conditional execution directives (MAKE) 198 
expressions in 199 

%CONDS directive 64 
.CONSf directive 64 
CONST directive 65 
constants 

integer 133 
segments, Ideal vs. MASM 169 

@Cpu symbol 7 
CREF 117, 149 
%CREF directive 65 
.CREF directive 65 
%CREFALL directive 65 
%CREFREF directive 66 
%CREFUREF directive 66 

cross-reference 
disabling 117 
in listing files 65, 117, 149 

un referenced symbols 66 
cross-reference utility See OBJXREF utility; 

TCREF utility 
CS register, .CODE directive and 61 
%CTLS directive 67 
@curseg symbol 8 

D 
$d MAKE macro (defined test) 194 

expressions and 201 
-D MAKE option (define identifier) 177 
/ d TLINK option (duplicate symbols) 217 
data 

allocating 19, 22, 28 
segment 

directives 64, 65, 67-68 
EVENDAT A directive 89 
uninitialized 145 

size 
DQ directive 73 
DT directive 74 
SIZE operator 37 

structures See structures 
types, UNKNOWN 41 
uninitialized 68 

.DATA? directive 68 

.DATA directive 67 
@data symbol 9 
DATAPfR operator 22 
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DATASEG directive 68 
@DataSize symbol 9, 112 
date 9 
??date symbol 9 
DB directive 69 
DD directive 69 

Turbo Debugger and 69 
debugging 

ARG directive and 58 
DD directive and 69 
DF directive and 71 
DW directive and 74 
information 217 
LOCAL directive and 108 
MAKE 177 
map files 215 
PROC directive and 129 
TLINK and 218 

defined test macro (MAKE) 194 
dependency checking 

MAKE (program manager) 188 
%DEPfH directive 70 
DF directive 71 
directives 49-149, 180, See also individual 

listings 
byte storage 69 
code segment 61, 62 
comments 63 
communal variables 62 
conditional assembly 75, 76, 77, 96-101, 106, 
138, 143 
conditional jumps 104, 118 
coprocessor emulation 76 
cross-reference 65, 117, 149 
current segment 122 
data segment 64, 65, 67-68, 89, 145 
data size 73, 74 
disabling symbol table 121 
doubleword storage 69 
equate 55, 79 
error messages 80-88, 120, 122, 148 
even address 88, 89 
expressions 133 
external symbols 90 
false conditionals 116, 138 
far data 145 
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global symbols 93 
Ideal mode 95 
Ideal vs. MASM mode 171 
include file listing 118 
include files 101, 102 
integer constants 133 
labels 105 
linking libraries 102 
listing controls 117 
listing files 64-67, 70, 101, 106-107, 116, 119, 
13-~7,1~1~~a1~-1~1~1G 
local symbols 109, 119 
local variables 107 
macro expansion 89, 106, 111, 120, 148 
macros 110, 131, 135 
MASM mode 111, 120, 132 
memory model 112, 115 
module names 116 
near data 55 
pointers 71, 73 
procedures 78, 128 
processor 

control 123-125 
mode 51-54 

program termination 77 
public symbols 130 
pushing/popping registers 147 
quoted strings 72 
records 133 
repeating 103, 104, 134 
segments 135, 145 

alignment 56, 88 
groups 94 
names 59 
ordering 57, 72, 137 

stack 57 
stack segment 138, 139 
string 

concatenation 60 
definition 141 
position 103 
size 138 

structures/ unions 79, 139, 145 
suppressing floating-point 127 
symbols 82, 87, 88, 109 

table 142 
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directories 
include files 

MAKE 177 
listing files 121-122 

Disk Operating System See DOS 
DISPLAY directive 72 
division, operators 18, 30 
DOS 

commands 
MAKE and 185 

date 9 
environment strings 

macros and 193 
paths 

MAKE 197 
segment ordering 72 
time 11 

DOSSEG directive 72 
doublewords 

DD directive 69 
DWORD operator 23 

DP directive 73 
DQ directive 73 
DT directive 74 
DUP operator 22 
duplicate symbols 

.LIB and .OBJ files and 217 
TLINK and 217 

DW directive 74 
Turbo Debugger and 74 

DWORD operator 23 

E 
IE TLIB option 207, 210 
Ie TLINK option 218 
!elif MAKE directive 198 

defined test macro and 194 
macros and 193 

ELSE directive 75 
!else MAKE directive 198 
ELSEIF directive 76 
EMUL directive 76 
END directive 77 
ENDIF directive 77 
!endif MAKE directive 198 
ENDM directive 78 
ENDP directive 78 

Index 

ENDS directive 79 
environment 

DOS 
macros and 193 

environment variables, MASM mode 160 
EQ operator 23 
EQU directive 5, 79 

Ideal vs. MASM mode 162 
THIS operator and 39 

equal (=) directive 55 
Ideal vs. MASM mode 162 

equate directives 55, 79 
Ideal vs. MASM mode 79 

equate substitutions 5 
ERR directive 81 
.ERRI directive 81 
.ERR2 directive 81 
.ERR directive 80 
.ERRB directive 82 
.ERRDEF directive 82 
.ERRDIF directive 83 
.ERRDIFI directive 83 
.ERRE directive 84 
.ERRIDN directive 84 
.ERRIDNI directive 85 
ERRIFl directive 85 
ERRIF2 directive 85 
ERRIF directive 85 
ERRIFB directive 86 
ERRIFDEF directive 86 
ERRIFDIF directive 86 
ERRIFDIFI directive 86 
ERRIFE directive 86 
ERRIFIDN directive 86 
ERRIFIDNI directive 87 
ERRIFNB directive 87 
ERRIFNDEF directive 87 
.ERRNB directive 87 
.ERRNDEF directive 88 
.ERRNZ directive 88 
!error MAKE directive 201 
error messages 227-255 

conditional assembly 80 
directives 80-88, 120, 122, 148 
disabling 122 
fatal 252 
macros 87 
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multiple 115 
symbols 82, 86-88 
warning 228 

errors 
MAKE (list) 202-205 
TLlNK (list) 219 

EVEN directive 88 
EVENDATA directive 89 
examples 

MAKE (program manager) 177 
batch files 184 

exclamation mark, within macros 45 
.EXE files 

debugging information 218 
exit codes 

MAKE and 182 
EXITM directive 89 
explicit rule 180, 186 
expressions 

byte size 21 
double word size 23 
evaluating 46 
far pointer size 24, 35 
integer constants 133 
MAKE and 199, 201 
operators in 13-43 
order of evaluation 14 
quad word size 35 
size of 33 
ten-byte size 39 
word size 43 

extended dictionary 210 
TLlB and 207, 210 

extensions, file, supplied by TLINK 213 
external symbols 90 
extract and remove (TLIB action) 209 
EXTRN directive 90 

Ideal vs. MASM mode 91 

F 
-f MAKE option 177 
-f MAKE option (MAKE file name) 175 
far data 10 

DF directive 71 
DP directive 73 
.FARDATA? directive 92 
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FARDATA directive 93 
.FARDATA directive 91 
operator 24 
UFARDATA directive 145 

FAR operator 24 
?FARDATA? directive 92 
@fardata? symbol 10 
FARDATA directive 93 
.FARDATA directive 91 
@fardata symbol 10 
fatal error messages 252 
file-inclusion directive (Hnclude) 197 
file name macros (MAKE) 195 
file names 10 
??filename symbol 10 
@FileName symbol 10 
files 

assembly 10 
extensions 213 
listing See listing files 
names 

extensions (meanings) 213 
updating 174 

floating-point 
emulation 118 

Ideal vs. MASM mode 169 
Ideal vs. MASM mode 160 
instructions 1 
suppressing assembly 127 

forward references, FAR operator 24 
forward slash operator 18 
full file name macro (MAKE) 195 
FWORD operator 24 

G 
GE operator 25 
general-purpose registers See individual 

listings 
GLOBAL directive 93 

Ideal vs. MASM mode 167 
global symbols 93 
greater than operators 25 
GROUP directive 94 
grouping segments 9,94 
GT operator 25 
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H 
-h MAKE option 177 
help 

MAKE 177 
HIGH operator 26 
hyphen (-) MAKE command 182 

-I MAKE option 176, 177 
-i MAKE option 177 
Ii TLINK option 217 
IDEAL directive 95 
Ideal mode 95, 168 

expression grammar 156 
incl ude files 102 
labels 105 
linking libraries 102 
local symbols 109 
MASM mode vs. 159-165 
operator precedence 14 
predefined symbols 5 
segment groups 95 

IFl directive 96 
IF2 directive 97 
IF directive 96 
!if MAKE directive 198 

defined test macro and 194 
macros and 193 

IFB directive 98 
IFDEF directive 98 
IFDIF directive 99 
IFDIFI directive 99 
lFE directive 99 
IFIDN directive 100 
IFIDNI directive 100 
IFNB directive 100 
IFNDEF directive 101 
ignore exit status (MAKE command) 182 
.IGNORE MAKE directive 196 
implicit rule 180 
%INCL directive 101 
INCLUDE directive 102 
include files 

automatic dependency checking (MAKE) 188 
GLOBAL directive and 93 
Ideal mode 102 

Index 

listing 101, 118, 127 
MAKE 176 

directories 177 
!include directive (MAKE) 176 
!include MAKE directive 197 
INCLUDELIB directive 102 
inequality operator 30 
input/output, screen 123 
INSfR directive 103, 111 
instruction set See individ uallistings 
integers, constants 133 
I/O, screen 123 
IRP directive 103 
IRPC directive 104 

J 
IJJUMPS option 105 
jumps 

conditional 104 
Ideal vs. MASM mode 168 
size of 118 

forward referenced 104 
Ideal vs. MASM mode 161 
Quirks mode 161 
SHORT operator and 36 
size of 104 

JUMPS directive 104 

K 
-K MAKE option 177, 183 

L 
II TLINK option (line numbers) 217 
LABEL directive 105 

Ideal mode 105 
labels 

defining 105 
PUBLIC directive and 105 

.LALL directive 106 
Language extensions 

MASM compatibility 170 
language syntax 151-158 
LARGE operator 26 
LE operator 27 
LENGTH operator 28 
less than operators 27, 29 
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lexical grammar 151 
.LFCOND directive 106 
.LIB files 

duplicate symbols in 217 
libname (rLIB option) 207 
libraries 

creating 207 
including 102 
object files 206 

creating 209 
page size 210 
TLINKand 

ignoring 217 
lines 

numbering 
TLINK and 217 

linking See also TLINK utility 
high-level languages 113 
libraries 102 
Turbo Pascal 112 

%LINUM directive 106 
%LIST directive 106 
.LIST directive 107 
listfile (rLIB option) 207 
listing files 106 

%BIN directive 60 
conditional assembly 143 
conditional blocks 106 
control directives 64, 67, 117, 127, 132, 171 
cross-reference information 65, 117, 149 
directives 50, 70 
disabling 119, 149 
error messages 81 
false conditionals in 116, 138 
format 106, 116, 121, 125, 126, 142-144 
include files in 101, 118 
macro expansion 106, 111, 120 
suppressing macros 135 
titles 142, 144 
unreferenced symbols 66 

LOCAL directive 107 
Turbo Debugger and 108 

local symbols 109 
disabling 119 
Ideal vs. MASM mode 109, 168 

local variables 107 
LOCALS directive 109 
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location counter operand 6 
logical operations 

AND 21 
Ideal vs. MASM mode 163 
NOf31 
OR 32 
SHL36 
SHR37 
XOR43 

LOOP instruction 
Ideal vs. MASM mode 170 

LOW operator 28 
L T operator 29 

M 
1m TLINK option 214 
MACRO directive 110 
macros 

conditional assembly 100 
conditional assembly directives 99 
defining 110 
deleting 131 
DOS environment strings and 193 
DOS path MAKE 197 
error messages 83, 84, 85, 87 
expansion 

directives 120 
EXITM directive 89 
listing files 111, 148 
suppressing listing 135 

invocation 
defined 193 

IRP directive and 103 
IRPC directive and 104 
listing 106, 127 
local variables 107 
MAKE 191 

$d 
in expressions 201 

base file name ($*) 194 
creating 192 
defined 191 
defined test 194 
!elifdirectiveand 193,194 
file name and extension ($.) 195 
file name only ($&) 195 
file-name path($:) 195 
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full file name ($<) 195 
lif directive and 193, 194 
_MAKE_193 
predefined 193 
undefining 201 
using 192 
version number 193 

MAKE (program manager) 189 
operators within 44-47 

%MACS directive 111 
MAKE 

debugging 177 
directives 

conditional execution 198 
expressions in 199 

defined 196 
!elif 198 

defined test macro and 194 
macros and 193 

!else 198 
!endif 198 
!error 201 
file inclusion 197 
!if 198 

defined test macro and 194 
macros and 193 

!include 197 
!undef 201 

errors (list) 202-205 
macros 

$d 201 
undefining 201 

operators and 199 
options 

-D 
conditional execution and 198 

define identifier 
conditional execution and 198 

_MAKE_ macro 193 
MAKE (program manager) 173-205 

-? option 177 
-a option 177 
automatic dependency checking 177, 188 
-B option 177 
batching files and 183 
build all option 177 
BUILTINS.MAK file 175 

Index 

clocks and 174 
commands 

@ 182 
- (hyphen) 182 
hyphen (-) 182 
-num 182 

-D option 177 
default option 177 
define identifier option 177 
directives 

196 
196 

command-line compiler options and 196, 
197 
defined 196 
196 
196 
196 
197 
196 
197 

don't print command option 177 
DOS commands and 185 
example 177 
exit codes and 182 
explicit rules 

considerations 187 
defined 186 
example 181, 187 

-f option 175, 177 
file name option 175, 177 
functionality 174 
-h option 177 
help option 177 
hide commands 182 
-I option 176, 177 
-i option 177 
ignore exit status option 177 
implicit rules 179 

discussion 189 
example 181 
explicit rules and 189 

include files directory 177 
!include directive 176 
-K option 177, 183 
keep files option 177, 183 
macros 191, 193 

265 



base file name ($"') 194 
creating 192 
defined 191 
defined test 194 
example 189 
file name and extension ($.) 195 
file name only ($&) 195 
file-name path ($:) 195 
full file name ($<) 195 
predefined 193 
using 192 

makefiles 
comments in 181 
creating 180 
defined 178 
naming 180 
parts of 180 

modifying 225 
-n option 177 
options 176 

-a 188 
-D 192 
define 192 
using 175 

.PATH directive 197 
print command option 177 
printing commands 196 
redirection operators 182 
-5 option 177 
-s option 177 
swap MAKE out of memory option 177 
swapping in memory 197 
syntax ru1es 175 
-U option 177 
undefine option 177 
-w option 177 
wildcards and 186 

map 
of executable file, generated by TLINK 215 

map files 
debugging 215 
generated by TLINK 214 

MASK operator 29 
MASM51 directive 111, 160 
MASM compatibility 159-165 

80386 processor 170 
ALIGN directive 162 
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alternate directives 171 
arithmetic operations 163 
BYTE operator 21 
CALL instruction 169 
COMM directive 168 
command-line syntax 167 
conditional jumps 168 
constant segments 169 
directives 49, 111, 120 
DWORD operator 23 
enhancements 167-172 
environment variables 160 
equate directives 55, 162 
expression grammar 154 
FAR operator 24 
floating-point 

emulation 169 
format 160 

FWORD operator 24 
GLOBAL directive 167 
jumps 161 
language-specific extensions 170 
listing controls 171 
local symbols 119, 168 
logical operations 163 
LOOP instruction (80386) 170 
.MODEL directive 112 
multi-pass capability 172 
NEAR operator 31 
operator precedence 14 
predefined 

symbols 5 
variables 171 

PROC operator 33 
PUBLICDLL directive 168 
PUSH and pop instructions 169 
Quirks mode 111, 132, 159, 161, 164 
QWORD operator 35 
segment 

alignment 162 
groups 95 
ordering 57 
overrides 169 
registers 161 

shifts 172 
signed instructions 163 
TBYrE operator 39 
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Turbo C and 113 
two-pass asssembly 160 
unions 168 
UNKNOWN operator 42 
variable redefinition 112 
versionS.1 111, 120, 160, 164 
??version symbol 12 

MASM directive 111 
MASM mode See MASM compatibility 
math coprocessor See numeric coprocessor 
memory 

models 
directives 112, 115 
pointers 7, 9,21,22 
Turbo Pascal 112 

operands 20 
swapping MAKE in 197 

Microsoft Assembler See MASM compatibility 
MOD operator 30 
MODEL directive 115 
.MODEL directive 112 

RETURNS keyword and 59, 129 
modular programming 

code segment 61 
combine types 135 
COMM directive and 62 
EXTRN directive 90 
module names 116 
PUBLIC directive 130 

module names, TLIB 208 
modulus operator 30 
MS-DOS See DOS 
MULTERRS directive 115 
multi-pass compatibility 

Ideal vs. MASM mode 172 
multiplication, operator 16 

N 
-n MAKE option 177 
In TLINKoption 217 
NAME directive 116 
NE operator 30 
near data 9 

: directive 55 
operator 31 

NEAR operator 31 
%NEWP AGE directive 116 

Index 

.NOAUTODEPEND MAKE directive 196 
%NOCONDS directive 116 
%NOCREF directive 117 
%NOCTLSdirective 117 
NOEMUL directive 118 
.NOIGNORE MAKE directive 196 
%NOINCL directive 118 
NOJUMPS directive 118 
%NOLISI' directive 119 
NOLOCALS directive 119 
%NOMACS directive 120 
NOMASMSl directive 120 
NOMUL TERRS directive 120 
.NOSILENT MAKE directive 196 
.NOSWAP MAKE directive 197 
%NOSYMS directive 121 
NOT operator 31 
NOTHING keyword 60 
%NOTOC directive 49 
%NOTRUNC directive 121 
NOWARN directive 122 
-num MAKE command 182 
numeric coprocessor 

emulating 76, 118 
suppressing assembly 127 

o 
.OBJ files 

duplicate symbols in 217 
libraries 

advantages of using 206 
creating 209 
TLIBand 206 

object files 
module name 116 

OFFSET operator 32 
offsets 

size operator 26 
SMALL operator 38 

operands 
memory 20 
THIS operator 39 

operations (TLIB option) 207 
operators 13-47, See also individual listings 

addition 16, 20 
allocated data 28 
comments 46 
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data size 37 
division 18, 30 
equality 23 
expression evaluate 46 
expression size 23-24, 33-35, 39, 43 
greater than 25 
Ideal vs. MASM mode 20 
inequality 30 
less than 27, 29 
literal text string 45 
logical 21, 31, 32, 36-37, 43 
macros 44-47 
MAKE 182 

precedence 201 
MAKE and 199 
modulus 30 
multiplication 16 
offset size 26, 38 
order of precedence 14, 15 
pointers 33, 36 
quoted character 45 
records 42 
repeating 22 
segment address 35 
substitute 44 
subtraction 17 
symbol 39, 40, 41 

OR operator 32 
ORG directive 122 
OS/2 

PUBLICDLL directive and 131 
%OUT directive 123 

P 
P8086 directive 125 
P8087 directive 125 
P186 directive 123 
P286 directive 123 
P287 directive 124 
P386 directive 124 
P387 directive 125 
P286N directive 124 
P386N directive 124 
P286P directive 124 
P386P directive 125 
/P TLIB option (page size) 210 
PAGE directive 125 

268 

page size (libraries) 210 
%P AGESIZE directive 126 
parentheses operator 15 
Pascal See Turbo Pascal 
.PATH directive (MAKE) 197 
PC-DOS See DOS 
%PCNT directive 126 
percent sign 

directives 50 
within macros 46 

period 
Ideal vs. MASM mode 153 
operator, Ideal mode 18 

PN087 directive 127 
pointers 

48-bit 71, 73 
CODEPfR operator 21 
DATAPfR operator 22 
DF directive 71 
PROC operator 33 

POP instruction 
Ideal vs. MASM compatibility 169 

%POPLCTL directive 127 
precedence 

MAKE operators 201 
TLIB commands 208 

precedence (operators) 14, 15 
predefined symbols See symbols 
PROC directive 128 

RETURNS keyword 59, 129 
PROC operator 33 
procedures 

ending 78 
local variables 107 
start of 128 

processor control directives 123-125 
processor type, determining 7 
program termination, END directive and 77 
Prolog 

linking to 113 
PfR operator 33 

debugging and 58, 69-71, 74, 108, 129 
PUBLIC directive 130 
public symbols 130 
PUBLICDLL directive 131 

Ideal vs. MASM mode 168 
PURGE directive 131 
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PUSH instruction 
Ideal vs. MASM mode 169 

%PUSHLCfL directive 132 
PWORD operator 35 

Q 
quadwords 

DQ directive 73 
operator 35 

question mark 
operator 19 
symbols using 6 

QUIRKS directive 111, 132, 159, 164 
QUIRKS mode 111 
Quirks mode 161, 164 
QWORD operator 35 

R 
RADIX directive 133 
.RADIX directive 133 
RECORD directive 133 
records 

bit fields 133 
bit masks 29 
WIDTH operator 42 

redirection operators 
MAKE 182 

registers See individual listings 
remove (TLIB action) 209 
repeating instructions 22, 103, 104, 134 
replace (TLIB action) 209 
REPT directive 134 
response files 

defined 214 
TLIB 209 
TLINK and 214 

restrictions, TLINK 219 
RETURNS keyword 59, 129 

5 
/5 option 137 
-S MAKE option 177 
-s MAKE option 177 
/s TLINK option 214 
.5ALL directive 135 
SEG operato~ 35 

Index 

SEGMENT directive 135 
segments 

address operator 35 
alignment 

Ideal vs. MASM mode 162 
types 135 

alphabetical order 57 
ASSUME directive 59 
combine types 135 
constant 

Ideal vs. MASM mode 169 
current 8, 122 
data 145 
defining 135 
directives 135 

memory model 112, 115 
OFFSET operator 32 
simplified 7, 8, 9, 10 

end of 79 
groups 9, 94 

Ideal mode 95 
map of 

ACBP field and 216 
TLINK and 215 

names 59 
NOTHING keyword 60 
OFFSET operator 32 
ordering 72, 137 
override 19 

Ideal vs. MASM mode 169 
registers See also individual listings 

Ideal vs. MASM mode 161 
Quirks mode 161 

sequential order 137 
size 12 
stack 138, 139 
unini tialized 

TLINK and 217 
semicolon, within macros 46 
.SEQ directive 137 
.SFCOND directive 138 
shifts 

counts 36-37 
Ideal vs. MASM mode 172 

SHL operator 36 
SHORT operator 36 
SHR operator 37 
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sign, changing 17 
signed instructions 

Ideal vs. MASM mode 163 
,SILENT MAKE directive 196 
simplified segment directives 7, 8, 9, 10 

memory model 112, 115 
size of data 37, 73, 74 
SIZE operator 37 
SIZESTR directive 111, 138 
slash, operator 18 
SMALL operator 38 
source files 

separately compiled 206 
square brackets, operator 20 
stack, ARG directive 57 
STACK directive 139 
stack segment directive 138, 139 
.ST ACK directive 138 
@Startup symbol 11 
STARTUPCODE directive 139 
strings 

concatenating 60 
defining 60, 141 
directives 141 
DISPLAY directive 72 
displaying 72 
literal 45 
position 103 
quoted 45 
size 138 

STRUC directive 139 
Ideal vs. MASM mode 140 
vs. UNION 145 

structures 
defining 139 
directive 139 
ENDS directive 79 
LABEL directive and 105 
nesting 140 
period operator 18 

SUBsrR directive 111, 141 
subtraction 

Ideal vs. MASM mode 17 
operator 17 

SUBITL directive 142 
%SUBTTL directive 142 
.SWAP MAKE directive 197 
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symbol tables 
listing files 142 

suppressing 121 
symbols 5-12 

$6 
aliases 5 
@code 7 
@CodeSize 7 
communal 62 

Ideal vs. MASM mode 63 
multiple 63 

@Cpu 7 
cross-referencing 65 
@curseg 8 
@data 9 
@DataSize 9 
??date 9 
defining 105 
duplicate 

warning ('fLINK) 217 
error messages 82, 86, 87, 88 
external, EXTRN directive 90 
@fardata? 10 
@fardata 10 
??filename 10 
@FileName 10 
global 93 
local 109 

disabling 119 
@Model11 
operators 41 
public 130, 131 
Startup@Startup 11 
SYMTYPE operator 39 
??time 11 
.TYPE operator 40 
undefined 88 
unreferenced 66 
??version 12 
@WordSize 12 

%SYMS directive 142 
SYMTYPE operator 39 
syntax 151-158 

command-line See command-line syntax 
lexical grammar 151 
TLIB207 
TLINK 213 
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T 
ItTLlNK option 213, 218 
% T ABSIZE directive 143 
TASM 

TLINK and 219 
T ASM, summary, operating modes 164 
TBYfE operator 39 
termination, END directive and 77 
text strings See strings 
% TEXT directive 143 
.TFCOND directive 143 
THIS operator 39 
13 TLINK option (80386 32-bit code) 219 
time 11 
??time symbol 11 
TITLE directive 144 
% TITLE directive 144 
TLIB 

action symbols 
defined 208 

case sensitivity 207 
extended dictionary 207 

TLlB. .. 
options 

page size UP) 210 
TLIB (librarian) 206-212 

action symbols 
* 209 
+209 
-209 
-+and+-209 
-* and *- 209 
add 209 
extract 209 
extract and remove 209 
list 208 
remove 209 
replace 209 

capabilities 206 
case sensitivity 211 
examples 211 
extended dictionary 210 
libraries 

creating 207 
mod ule names 208 
operations 208 

precedence 208 

Index 

options 
IC 207, 211 
case sensitivity 207,211 
IE 207, 210 
extended dictionary 207, 210 
libname207 
listfile 207 
operations 207 
tlib 207 
using 207 

response files 
using 209 

syntax 207 
TLINK 

ACBP field and 216 
case sensitivity and 217 
duplicate symbols warning 217 
libraries 

ignoring 217 
map files 

debugging 215 
options 

map files 
public symbols in 215 
segments in 215 

TLINK (linker) 212-225 
assembler code and 219 
.COM files and 218 
command-line syntax 213 
debugging information 218 
errors 219, 219-224 

fatal 
defined 219 

nonfatal 
defined 219 

executable file map generated by 215 
extended dictionary 218 
file extensions supplied by 213 
invoking 212 
map files 215 

public symbols in 215 
segments in 215 

map files and 214 
options 215 

Ic217 
case sensitivity 217 
.COM files 218 
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/d217 
debugging information (Jv) 218 
duplicate symbols warning 217 
/e218 
extended dictionary 218 
file extension 213 
/i 217 
/1217 
libraries 

ignoring 217 
line numbers 217 
/m 214, 215 
map files 213, 214, 215 
/n217 
/s 214, 215 
source code line numbers 217 
It 213, 218 
32-bit assembler code and 219 
13219 
uninitialized trailing segments 217 
Iv (debugging information) 218 
Ix 213, 215 

response files 214 
example 215 

restrictions 219 
segment limit 224 
starting 212 
warnings 

defined 219 
list 224 

% TOC directive 49 
TOUCH 

MAKE and 225 
wildcards and 225 

TP ASCAL memory model 112 
trailing segments, uninitialized 217 
%TRUNC directive 144 
Turbo C, linking to 113 
Turbo Debugger 

ARG directive and 58, 129 
DD directive and 69 
DF directive and 71 
DW directive and 74 
LOCAL directive and 108 

Turbo Librarian See TUB utility 
Turbo Link See TLINK utility 
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Turbo Pascal 
ARG directive and 59 
linking to 112 
.MODEL directive 112 
PROC directive and 129 

Turbo Prolog, linking to 113 
two-pass assemblers 

compatibility with 81, 97 
two-pass assembly 

MASM compatibility 160 
TYPE operator 41 
.TYPE operator 40 
types, data 41 

u 
-U MAKE option 177 
UDATASEG directive 145 
UFARDATA directive 145 
!undef MAKE directive 201 
UNDER Model@Model symbol 11 
UNDER SfARTUP.STARTUP directive 139 
underscore 

local symbols and 109 
Turbo C and 113 

UNION directive 140, 145 
vs. SfRUC 145 

unions 
directive ·145 
Ideal vs. MASM mode 168 

UNKNOWN operator 41 
USES directive 147 

v 
-v option (debugging information) 217 
Iv TUNK option (debugging information 218 
variables 

communal 62 
local 107 
predefined 

Ideal vs. MASM mode 171 
redefining 112 

??version symbol 12 
version number (Turbo Assembler) 12 

w 
-W MAKE option 177 
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WARN directive 148 
warning messages 228 

directives 148 
disabling 122 

warnings 
TLINK 

defined 219 
list 224 

WIDTH operator 42 
wildcards 

MAKE and 186 
TOUCH and 225 

Windows compatibility 
.MODEL directive 113 

Index 

PROC directive 128 
WORD operator 43 
words 

OW directive 74 
WORD operator 43 

@WordSize symbol 12 

X 
/ x TLINK option 213 
.xALL directive 148 
.xCREF directive 149 
.XLIST directive 149 
XOR operator 43 
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