NASM - The Netwide Assembler

version 3.02rc10




© 1996-2025 The NASM Development Team — All Rights Reserved

This document is redistributable under the license given in the section "License".



Contents

Chapter 1:Introduction. . . . . . . . . . . . e 21
T.1WhatIs NASM? . . . o o 21
T.1TLicense . . . L 21
Chapter 2: Running NASM . . . . . . . . . . e 23
2.1 NASM Command-Line Syntax. . . . . . . . . . . . . . . 23
2.1.1 The -o Option: Output FileName. . . . . . . . . . . ... ... . ... .. ...... 23
2.1.2 The -f Option: Output FileFormat. . . . . . . ... ... ... ... ... ...... 23
2.1.3 The -1 Option: Generating a ListingFile. . . . . . . ... ... ... ... ...... 24
2.1.4 The -L Option: Additional or Modified ListingInfo . . . . ... ... ... ... ... 24
2.1.5 The -m Option: Generate Makefile Dependencies . . . . . .. ... ... ... .... 24
2.1.6 The -M6 Option: Generate Makefile Dependencies . . . . . . ... ... ... .... 25
2.1.7 The -MF Option: Set Makefile Dependency File . . . . . . .. ... ... ... .... 25
2.1.8 The -MD Option: Assemble and Generate Dependencies . . . . . .. ... ... ... 25
2.1.9 The -MT Option: Dependency TargetName . . . . . . . . ... ... ... ...... 25
2.1.10 The -mq Option: Dependency Target Name (Quoted) . . . . . . ... ... ... .. 25
2.1.11 The -mp Option: Emit Phony Makefile Targets . . . . . . . ... . ... ... .... 25
2.1.12 The -mw Option: Watcom make quotingstyle . . . . . . . ... ... ... ...... 25
2.1.13 The -F Option: Debug Information Format . . . . . . . ... ... ... ... .... 25
2.1.14 The -g Option: Enabling Debug Information.. . . . . . ... ... ... ... .... 26
2.1.15 The -x Option: Selecting an Error Reporting Format. . . . . . ... ... ... ... 26
2.1.16 The -z Option: Send ErrorstoaFile . . . . . ... ... ... ... ... ...... 26
2.1.17 The -s Option: Send Errorstostdout. . . . . . . . . . . ... ... ... ...... 26
2.1.18 The -i Option: Include File Search Directories. . . . . . . .. .. ... ... .... 26
2.1.19 The -p Option: Pre-Include aFile . . . . . . . ... ... ... ... ... ...... 27
2.1.20 The -d Option: Pre-DefineaMacro. . . . . . . . . . . . ... ... ... ...... 27
2.1.21 The -u Option: UndefineaMacro. . . . . . . . .. . ... ... ... ... ..... 27
2.1.22 The -E Option: PreprocessOnly . . . . . . . . . . . .. ... . ... ... ..... 27
2.1.23 The -a Option: Suppress Preprocessing . . . . . . . . . . . . .. ... ... .... 28
2.1.24 The -0 Option: Multipass Optimization. . . . . . . .. . ... ... ... ...... 28
2.1.25 The -t Option: TASM CompatibilityMode . . . . . . . . ... ... ... ... ... 28
2.1.26 The -w and -w Options: Enable or Disable Assembly Warnings . . . . . ... .. .. 29
2.1.27 The -v Option: Display VersioniInfo . . . . .. ... . ... ... .......... 29
2.1.28 The --[gllprefix and --[gl]postfixOptions . . . . . . . .. ... ... ... .... 29



2.1.29 The --pragma Option. . . . . . . . . . . . . . . . e 30

2.1.30 The --before Option. . . . . . . . . . . . . . . e 30
2.1.31 The --bits Option. . . . . . . . . . . . e 30
2.1.32 The --1imit- Options . . . . . . . . . . . . . . e 30
2.1.33 The --keep-all Option . . . . . . . . . . . . . . . . . e 31
2.1.34The --no-1ine Option . . . . . . . . . . . . . . . e 31
2.1.35The --reproducible Option . . . . . . . . . . . . . ... ... ... . ... ..... 31
2.1.36 The NASMENV Environment Variable . . . . . . . ... ... ... ... .. ... 31
2.2 Quick Startfor MASM Users . . . . . . . . . ... 31
221 NASMIs Case-Sensitive . . . . . . . . .. L 31
2.2.2 NASM Requires Square Brackets For Memory References. . . . . . ... ... ... 31
2.2.3 NASM Doesn't Store Variable Types. . . . . . . . . .. ... .. ... ... .. ... 32
224NASMDOESNTASSUME . . . . . . . . 32
2.2.5 NASM Doesn't Support MemoryModels . . . . . . ... ... ... ... ...... 32
2.2.6 Floating-Point Differences . . . . . . . . . . .. .. ... ... 32
2.2.7 Other Differences. . . . . . . . . . . . . .. 32
2.2.8 MASM compatibilitypackage . . . . . .. . ... L 33
Chapter 3: The NASM Language. . . . . . . . . . . . i i i e e e e e e e 35
3.1 LayoutofaNASM SourcelLine . . . . . . . . . . ... 35
3.2 Pseudo-Instructions. . . . . . . L 36
3.2.1 bx: Declaring Initialized Data. . . . . . .. .. .. .. ... .. . ... ... .. ... 36
3.2.2 ResB and Friends: Declaring UninitializedData . . . . . ... ... ... ....... 37
3.2.3 INCBIN: Including External Binary Files. . . . . . . . ... ... ... ... ...... 37
3.2.4€equ: DefiningConstants . . . . . .. . . . ... ... 38
3.2.5 TIMES: Repeating InstructionsorData . . . . . . . ... ... .. .. ... ...... 38
3.3 Effective Addresses . . . . . . . . .. 38
3.4C0oNStants . . . .. e 39
3.4 1 NumericConstants. . . . . . . . ... L 39
3.4.2Character Strings. . . . . . . .. e 40
3.43CharacterConstants . . . . . . . .. . ... 41
3.44StringConstants . . . . . . . L 41
3.4.5Unicode Strings. . . . . . . L 11
3.4.6 Floating-PointConstants. . . . . . . . . . . . . .. . ... ... ... 42
3.47PackedBCD Constants. . . . . . . . . . . . ... 43
3.5 EXpressions . . ... 43

3.5.12...::Conditional Operator . . . . . . . . . . . . . .. .. . 43



3.5.2:||:Boolean OROperator . . . . . . . . . . . . . . e 44

3.5.3: 2% Boolean XOR Operator. . . . . . . . . . . e 44
3.5.4:88& Boolean AND Operator . . . . . . . . . . . . . . . . . 44
3.5.5:ComparisonOperators . . . . . . . . . . ... 44
3.5.6 |:Bitwise OROperator . . . . . . . . . . . . . . e 44
3.5.7 ~:Bitwise XOR Operator . . . . . . . . . . . . . 44
3.5.8 & Bitwise AND Operator . . . . . . . . . . . . . e 44
3.59BitShift Operators . . . . . . . . .. ... 44
3.5.10 + and -: Addition and Subtraction Operators. . . . . . . ... ... ... ...... 44
3.5.11 Multiplication, DivisionandModulo . . . . . . . ... ... ... .......... 44
3.5. 12 Unary Operators. . . . . . . . . e 45
B6SEGANdWRT. . . . . . . . 45
3.7 STRICT: Inhibiting Optimization . . . . . . . . .. . .. ... ... ... .. ... ..... 45
3.8 Critical EXpressions . . . . . . . . . . . e e e 46
39Locallabels . . . . . . . 46
Chapter 4: Syntax Quirks and Summaries . . . . . . . . . . . ... ... ... 49
4.1 SummaryoftheJwpand CALLSyntax . . . . . . . . . . . . .. ... ... 49
471 NearJumps. . . . . . L 49
4.1.2InfiniteLoop Trick . . . . . . . ... 49
41.3JumpsandMixed Sizes . . . . . ... 49
4.1.4 Calling Procedures Outside of a Shared Library. . . . . . . ... ... ... ..... 49
41.5FARCallsandJumps . . . . . . .. 49
4.1.6 64-bit absolute jump (JMPABS) . . . . . . . . . ... 50
4.1.7 Optimizing jump lengthsandsizes . . . . .. .. ... ... ... ... ....... 50
42 Compact NDS/NDD Operands . . . . . . . . . . . . . i 50
4364-bitmoffs . . . . . . . 50
44 Split EAAddressingSyntax . . . . . . . ... 51
4.5 No Syntax for Ternary Logic Instruction . . . . . .. ... ... ... ... ........ 51
4.6 APXInstruction Syntax . . . . . . .. .. 51
4.6.1 Extended General Purpose Registers (EGPRs) . . . . . . . ... ... ... ..... 52
4.6.2 New Data Destination (NDD). . . . . . . . . . . ... .. ... ... ... ...... 52
4.6.3 Suppress Modifying Flags (NF) . . . . . . . . .. .. .. ... ... ... .. ... 52
4.6.4ZeroUpper (ZU). . . . . . . . 53
4.6.5 Source Condition Code (Scc) and Default Flags Value (DFV). . . . . . . .. ... .. 53
46.6 PUSHand POP Extensions . . . . . . . . . .. 53
4.6.7 APX andthe NASM optimizer . . . . . . . . . . . . ... ... 54



46.8Force APXEncoding . . . . . . . . ... 54

Chapter 5: The NASM PreproCessor. . . . . . . . o v v i v i i e e e e e e e e e e 55
5.1 Preprocessor EXpansions. . . . . . . . . .. L 55
5.1.1 Continuation Line Collapsing. . . . . . . . . . . . . . . . . . .. . ... 55
51.2CommentRemoval. . . . . . . . .. 55
5.1.3%linedirectives. . . . . . . ... 55
5.1.4 Conditionals, Loops and Multi-Line Macro Definitions. . . . . . ... ... ... .. 55
5.1.5 Directives processing . . . . . . . . ... 56
5.1.6 Inline expansions and other directives . . . . . . . .. ... ... ... .. ... .. 56
5.1.7 Multi-Line Macro Expansion . . . . . . . . . . . .. 56
5.1.8 Detokenization . . . . . . . ... 56
5.2 Preprocessorcaveats. . . . . . ... L 56
5.2.1 Caselnsensitivity. . . . . . . . . .. 56
5.38Single-LineMacros . . . . . . . .. e 57
5.3.1 The Normal Way: %define . . . . . . . . . . . . . . . ittt 57
5.3.2 Resolving %define: %xdefine . . . . . . . . . . . . ... 58
5.3.3 Macro Indirection: %[...]1 . . . . . . . ... 59
5.3.4 Concatenating Single Line Macro Tokens: %+ . . . . . . . .. . ... ... ...... 59
5.3.5 The Macro Name Itself: %2 and %22 . . . . . . . . ... . ... ... ... ... ... 60
5.3.6 The Single-Line Macro Name: %*?and %*?2 . . . . . . . . . . . ... .. ... .... 60
5.3.7 Undefining Single-Line Macros: %undef . . . . . . . . . . ... ... .. ....... 61
5.3.8 Preprocessor Variables: %assign. . . . . . . . . . . ... ... . 61
5.3.9 Defining Strings: %defstr. . . . . . . . . . . . ... 62
5.3.10 Defining Tokens: %deftok . . . . . . . . . . . . . . . e 62
5.3.11 Defining Aliases: %defalias. . . . . . . . . . . . . . . it 62
5.3.12 Conditional Comma Operator: %, . . . . . . . . . . o v i v it 63
5.4 String ManipulationinMacros . . . . . . .. ... 63
5.4.1 Concatenating Strings: %strcat . . . . . . . . . . . . ... 63
5.4.2 String Length: %strlen . . . . . . . . . L 63
5.4.3 Extracting Substrings: %substr. . . . . . . . ... 63
5.5 Preprocessor Functions. . . . . . . . ... 64
55 1%abs() Function. . . . . . . . . .. 64
5.5.2%b2hs() Function . . . . . . . .. 64
553 %chr() Function. . . . . . . ... 64
554 %cond() Function . . . . . . ... 64

555%count() Function . . . . . ... 64



5.5.6 %depend() Function . . . . . . . . .. 65

557%env() Function. . . . . . . ... 65
5.5.8%eval() Function . . . . . . . .. 65
5.5.9%find() and %findi() Functions . . . . . . . . . . . .. ... ... .. .. 65
5.510%hex() Function . . . . . . . .. .o 66
5511 %hs2b() Function . . . . . . . . .. 66
5.5.12%is() Family Functions . . . . . . . . . ... 66
5513 %1imit() Function. . . . . . . . . .. 66
5514 map() Function . . . . . . . .. 67
5.515%null() Function . . . . . . ... 67
5516 %num() Function . . . . . . . . .. 68
5517 %ord() Function . . . . . . . .. 68
5.5.18 %pathsearch() Function. . . . . . . . . . . ... ... 68
5.5.19 %realpath() Function . . . . . . . . . . . . ... . 68
5520%sel() Function . . . . . . . .. 68
5.5.21 %selbits() Function. . . . . . . . . . . 69
5522 %str() Function . . . . . . . .. 69
5.5.23 %strcat() Function . . . . . . . .. 69
5.5.24 %strlen() Function . . . . . . . .. 69
5.5.25%substr() Function . . . . . . . .. 69
5.5.26 %tok() function . . . . . . .. 69
5.6 Multi-Line Macros: smacro. . . . . . . . . . ... 70
5.6.1 Overloading Multi-LineMacros . . . . . . . . . . . . .. ... . ... ... ... 70
5.6.2 Macro-Local Labels. . . . . . . . . ... 71
5.6.3 Greedy Macro Parameters. . . . . . . . . . . ... 71
5.6.4 Macro ParametersRange . . . . . . . . . ... 72
5.6.5 Default Macro Parameters. . . . . . . . . . ... 73
5.6.6 %0: Macro Parameter Counter . . . . . . . . . .. L 74
5.6.7 %ee: Label PrecedingMacro . . . . . . . . . . ... 74
5.6.8 %rotate: Rotating Macro Parameters . . . . . . . . . . ... ... 74
5.6.9 Concatenating Macro Parameters. . . . . . . . . . . ... ... ... 75
5.6.10 Condition Codes as Macro Parameters . . . . . . . . . ... ... ... ...... 75
5.6.11 Disabling Listing Expansion . . . . . . . . . .. . ... ... ... . ... .. ... 76
5.6.12 Undefining Multi-Line Macros: %unmacro, %unimacro . . . . . . . . . . . . ... ... 76
5.6.13 %exitmacro: Stop Expanding a Multi-LineMacro. . . . . .. ... ... ... .... 77
5.7 Conditional Assembly . . . . . . . . ... 77



5.7.1 %if: Testing Arbitrary Numeric Expressions. . . . . . . . .. ... .. ... ..... 77

5.7.2 %ifdef: Testing Single-Line Macro Existence . . . . . . . .. ... ... ... .... 77
5.7.3 %ifdefalias: Testing Single-Line Macro Alias Existence . . . . . . . ... ... ... 78
5.7.4 %ifmacro: Testing Multi-Line Macro Existence. . . . . . . .. ... ... ... .... 78
5.7.5%ifctx: Testingthe ContextStack . . . . . . . ... .. ... ... ... ....... 78
5.7.6 %ifidn and %ifidni: Testing Exact TextIdentity. . . . . . . . . ... ... ... ... 79
5.7.7 %ifid, %ifnum, %ifstr: Testing Token Types . . . . . . . . . . . .. ... ... .... 79
5.7.8 »iftoken: TestforaSingle Token . . . . . . . . . . . . . ... ... .. ....... 80
5.7.9 %ifempty: Test for Empty Expansion. . . . . . . . .. ... ... ... ........ 80
5.7.10 %ifdirective: Test If a Directive IsSupported . . . . . . . . . ... ... ... ... 80
5.7.11 %ifusable and %ifusing: Test For Standard Macro Packages. . . . . . . .. .. .. 80
5712 %iffile: TestIfaFileExists . . . . . . . . . . . ... .. ... 81
5.7.13 %ifenv: Test If Environment Variable Exists . . . . . . .. ... ... ... ..... 81
5.7.14 Backwards Compatibility Caveat. . . . . . . . . ... ... .. ... .. ...... 81
5.8 Preprocessor LOOPS: %rep. . . . o o v v v i e e e e e e e e e 81
5.9 Source Files and Dependencies. . . . . . . . . . . . ... 82
5.9.1 %include: Including Other Files. . . . . . . . . . . . . . .. ... ... .. ...... 82
5.9.2 %pathsearch: Search the IncludePath . . . . . . .. ... ... ... .. ... .... 83
5.9.3 %depend: Add DependentFiles . . . . . . . . . ... ... .. L 83
5.9.4 %use: Include Standard MacroPackage . . . . . . . .. ... .. ... ... ... .. 83
510TheContextStack . . . . . . . . . . .. . 83
5.10.1 %push and %pop: Creating and Removing Contexts. . . . . . ... ... ... .... 84
5.10.2 Context-Local Labels . . . . . . . .. ... ... 84
5.10.3 Context-Local Single-LineMacros . . . . . . . . . .. .. ... ... ... ..... 84
5.10.4 Context Fall-Through Lookup (deprecated) . . . . . . .. .. ... ... ...... 85
5.10.5%repl: RenamingaContext . . . . . . . . . . . . .. ... 85
5.10.6 Example Use of the Context Stack: Block IFs . . . . . ... ... ... ....... 86
5.11 Stack Relative Preprocessor Directives . . . . . . . . . . . . . .. ... ... ... ... 87
5.11.T%arg Directive . . . . . . . . . . 87
5.11.2 %stacksize Directive. . . . . . . . . . . .o 87
5.11.3%Llocal Directive . . . . . . . . . L 88
5.12 Reporting User-generated Diagnostics: %error, %warning, %fatal, %note . . . . . . . . . . 88
5. 13 %pragma: Setting Options . . . . . . . . . . . .. 89
5.13.1 Preprocessor Pragmas . . . . . . . . . . . e e 90
5.14 Other Preprocessor Directives. . . . . . . . . . . . . . . . . 90

5.14.1 %line Directive. . . . . . . . . . 90



5.14.2 %'variable: Read an Environment Variable.. . . . . . . . . . ... ... ... ..., 90

5.14.3 %clear: Clear All Macro Definitions. . . . . . . ... ... ... ... . ....... 91
Chapter 6: Standard Macros . . . . . . . . . . . . e 93
6.1 NASM Version Macros . . . . . . . . . . e 93
6.1.1 __?NASM_VERSION_ID?__:NASMVersionID. . . . . . . . ... ... .. ... .. .. 93
6.1.2 __?NASM_VER?__: NASM Version String. . . . . . . . . . ... ... ... ... ..., 93
6.2 __?FILE?__and __?LINE?__: File Name and LineNumber . . . . . . . ... ... ... .. 93
6.3 __?BITS?__: Current Code GenerationMode . . . . . . . . . ... ... ... .. ..... 94
6.4 __?DEFAULT?__: DEFAULT directive settings. . . . . . . . . . . . . .. .. ... ... .... 94
6.5 __?0UTPUT_FORMAT?__: Current Output Format . . . . . . . .. .. ... ... ... .... 94
6.6 __?DEBUG_FORMAT?__: CurrentDebugFormat . . . . . . . ... ... .. ... ....... 94
6.7 Assembly Date and TimeMacros. . . . . . . . . . . . . . . .. ... 94
6.8 __?NASM_LIMITS?__: List of Resource Limits . . . . . . ... ... ... ... ....... 95
6.9 __?NASM_HAS_IFDIRECTIVE?__: Directive Probing Support. . . . . . .. .. ... ... ... 95
6.10 __?USE_package?__: PackageIncludeTest . . . . . . . . . .. ... ... ... ..... 95
6.11 __?PASS?__:Assembly Pass . . . . . . . . . . . ... 96
6.12 Structure Data Types. . . . . . . . . . e 96
6.12.1 sTRUC and ENDSTRUC: Declaring Structure Data Types . . . . . . . . ... ... ... 96
6.12.2 ISTRUC, AT and IEND: Declaring Instances of Structures . . . . . . .. ... ... .. 97
6.13 Alignment Control . . . . . . . . . . . .. 97
6.13.1 ALIGN and ALIGNB: Code and Data Alignment. . . . . . . .. ... ... ... .... 97
6.13.2 SECTALIGN: Section Alignment. . . . . . . . . . . . .. .. ... ... ... ..... 98
Chapter 7: Standard Macro Packages . . . . . . . . . . . . . . . ... ... 99
7.1 altreg: Alternate RegisterNames. . . . . . . . . . . . . . ... ... 99
7.2 smartalign: Smart ALIGNMacro. . . . . . . . . . . . . e 99
7.3 fp: Floating-pointmacros . . . . . ... ... ... .. ... .. .............100
7.4 ifunc: Integerfunctions . . . . . . ... ... ... ... ..., .. ...........100
7.4.1 Integerlogarithms . . . . . . ... ... ... ... ... ...............100
7.5 masm: MASM compatibility. . . . . ... ... ... ... ... .. ... . ....100
7.6 vtern: Ternary LogicAssist . . . . . . . ... ... ... . . o010
Chapter 8: Assembler Directives. . . . . . ... ... ... ... ................103
8.1 BITS: Target ProcessorMode . . . . . . ... ... ... ... ..............103
8.1.1 use16 & USE32: AliasesforBITS. . . . . .. ... ... ... .............104
8.2 DEFAULT: Change the assemblerdefaults . . . . .. ... ... ... ...........104
8.2.1 REL, ABS: RIP-relativeaddressing. . . . ... ... ..................104
8.2.2BND,NOBND: BND prefix . . . . . . . ... .. ... ... .. ..............104



8.3 SECTION or SEGMENT: Changing and Defining Sections . . . . . ... ... ... ..... 104

831 The __?sECT?__Macro . . . . . .. ... ... ... ... ....105
8.4 ABSOLUTE: Defining Absolute Labels. . . . .. . ... ... ... ... ..........105
8.5 EXTERN: Importing Symbols from OtherModules . . . . . . ... .. ... ... .....106
8.6 REQUIRED: Unconditionally Importing Symbols from Other Modules. . . . . . . ... .. 107
8.7 GLOBAL: Exporting Symbols to OtherModules . . . . . .. ... ... ... .......107
8.8 comMmoN: Defining Common DataAreas . . . . . . ... .. ... ... ..........107
8.9 STATIC: Local Symbols withinModules . . . . . ... ... ... .............108
8.10 [[GL]PREFIX], [[GLISUFFIX]: ManglingSymbols . . . . ... ... ... ........108
8.11 cpu: Defining CPU Dependencies . . . . . . . ... . . ... ... ...........109
8.12 [DOLLARHEX]: Enable or disable $ hexadecimalsyntax . . . . ... ... ........110
8.13 FLOAT: Handling of floating-pointconstants. . . . . . .. ... ... ..........110
8.14 [WARNING]: Enable or disablewarnings . . . ... ... .................110
8.15 [LIST]: Locally disable list fileoutput . . . . . ... ... ... ... ..........11

Chapter9:QutputFormats. . . . . ... ... ... ... ... ... ... .......113
9.1 bin: Flat-Form BinaryOQutput . . . . . . . . .. ... ... ... ... ..........113

9.1.1 orG: Binary File Program Origin. . . . . . ... ... ... ..............113

9.1.2 bin Extensions to the SECTION Directive . . . . . . . . . ... ... ... ......113

9.1.3 Multisection Support forthebinFormat . . . . . ... ... ... .........114

914MapcFiles . . . . ... . . ... e e e e ... 14
9.2ith:IntelHexOutput. . . . . . .. ... ... ... ... .. ... . ... .. ......114
9.3 srec: Motorola S-RecordsOQutput. . . . . ... ... ... ................115
9.4 obj: Microsoft OMF ObjectFiles . . . . ... ... ... ... ... ...........115

9.4.1 obj Extensions to the SEGMENT Directive . . . . . . . . ... ... ... .......115

9.4.2 crouP: Defining Groupsof Segments . . . . . ... ... ... ... ........116

9.4.3 UPPERCASE: Disabling Case Sensitivity inOQutput. . . . . ... ... ... ......117

9.4.4 IMPORT: Importing DLLSymbols . . . . . . . ... ... ... ... .........117

9.4.5 EXPORT: Exporting DLLSymbols . . . . . .. ... ... ... ... .........117

9.4.6 ..start: Defining the Program Entry Point . . . . . .. ... ... .........118

9.4.7 obj Extensions to the EXTERN Directive. . . . . . ... . ... ... ... ......118

9.4.8 obj Extensions to the commoN Directive. . . . . . ... ... ... ..........118

9.4.9 Embedded File Dependency Information . . . . . ... ... ............119
9.5 o0bj2: 0S/2 32-bit OMF ObjectFiles . . . . . . ... ... ... ... ... ........119
9.6 win32: Microsoft Win32 ObjectFiles . . . . . . ... ... ... ... ..........119

9.6.1 win32 Extensions to the SECTION Directive. . . . . . . . .. ... ... .......120

9.6.2 win32: Safe Structured ExceptionHandling . . . . . ... ... ... ........121



9.6.3 win32: Special Symboland WRT . . . . . . . ... ... ... . ...........122

9.6.4 win32 Extensions to the GLOBAL, EXTERN and STATIC Directives . . . . . . . . . ... 122
9.6.5 Debugging formats forWindows . . . . . . ... .. ... ... ..........123
9.7 winé4: Microsoft Win64 ObjectFiles . . . . . . ... ... ... ... ..........123
9.7.1 wine4: Writing Position-IndependentCode. . . . . . . . ... ... ... ......123
9.7.2 wine4: Structured ExceptionHandling . . . . . .. ... ... ... .........124
9.8 coff: Common Object FileFormat . . . . ... ... ... ... .............126
9.9 macho32 and macho64: Mach ObjectFileFormat. . . . . .. ... ... ..........126
9.9.1 macho extensions to the SECTION Directive . . . . . . . ... ... ... .......126
9.9.2 Thread Local Storage in Mach-O: macho special symbolsandwrT . . . . ... ... 127
9.9.3 macho specific directive subsections_via_symbols. . . . . . .. ... ........ 127
9.9.4 macho specific directive no_dead_strip. . . . . . . . ... ... ... ........127
9.9.5 macho specific extensions to the GLOBAL Directive: private_extern. . . . . . . .. . 127
9.9.6 macho specific directive build_version. . . . . . . . .. ... ... .........128
9.10 elf32, e1f64, elfx32: Executable and Linkable Format ObjectFiles . . . . . ... ... 128
9.10.1 ELF specific directiveosabi. . . . . . .. ... ... ... ... ..........128
9.10.2 ELF extensions to the SECTION Directive . . . . . . . ... ... ... .......128
9.10.3 Position-Independent Code: ELF Special SymbolsandWwrt . . . . . .. ... ... 130
9.10.4 Thread Local Storage in ELF: elf Special SymbolsandwrT. . . . . .. ... ... 130
9.10.5 elf Extensions to the GLOBAL Directive . . . . . . . .. ... .. ... .......131
9.10.6 elf Extensions to the EXTERN Directive . . . . . . . .. ... ... ... ......131
9.10.7 elf Extensions to the coMMoN Directive . . . . . . . .. ... . ... ... .....131
9.10.8 16-bitcodeand ELF . . . . . . . . . .. ... ... ... ... 132
9.10.9 Debug formatsandELF . . . . ... .. ... ... ... ... ... .....132
9.11 aout: Linux a.out ObjectFiles . . . . . . ... ... .. ... ... ...........132
9.12 aoutb: NetBSD/FreeBSD/OpenBSD a.out ObjectFiles . . . . . ... ... ... ....132
9.13 as86: Minix/Linux as86 ObjectFiles . . . . . . ... ... ... ... ..........132
9.14 dbg: DebuggingFormat. . . . . . . ... ... ... ... ... .............133
Chapter 10: Writing 16-bit Code (DOS, Windows 3/3.1). . . . . ... ... ... ........135
10.1 Producing .EXEFiles . . . . . . . . . .. . ... ... ... ... ............135
10.1.1 Using the obj Format To Generate .EXeFiles . . . . .. ... ... ........135
10.1.2 Using the bin Format To Generate .EXEFiles . . . . ... ... ... ....... 136
10.2 Producing .coMFiles . . . . . . . . . . . ... .37
10.2.1 Using the bin Format To Generate .coMFiles . . . . . . ... ... ... .....137
10.2.2 Using the obj Format To Generate .coMFiles . . . . .. ... ... ........137
10.3 Producing .sysFiles . . . . .. ... ... ... ... ... ...............138

11



12

10.4 Interfacingto 16-bitCPrograms . . . . . . . . ... ... ... ............138

10.4.1 External SymbolNames . . . . . . ... ... ... ... .............138
10.42MemoryModels. . . . . .. ... ... e 139
10.4.3 Function Definitions and FunctionCalls . . . . . .. ... ... ..........139
10.4.4 AccessingDataltems. . . . . . .. .. .. ... ... ... .. . ... 1A
10.4.5 c16.mac: Helper Macros for the 16-bitCInterface . . . . . . ... ... ... ... 142

10.5 Interfacing to Borland Pascal Programs . . . . . ... ... ... ...........143
10.5.1 The Pascal Calling Convention. . . . . . ... ... ................143
10.5.2 Borland Pascal Segment Name Restrictions. . . . . .. ... ... ........ 144
10.5.3 Using c16.mac With Pascal Programs . . . . . .. ... ... ... ........145
Chapter 11: Writing 32-bit Code (Unix, Win32,DJGPP) . . . . . . . ... ... ... ......147
11.1 Interfacing to 32-bitC Programs . . . . . . . . ... .. ... ... ..........147
11.1.1 External SymbolNames . . . . . ... ... . ... ... ... ..........147
11.1.2 Function Definitions and FunctionCalls . . . . . . .. ... ... .........147
11.1.3 AccessingDataltems. . . . . . . ... ... ... ... ... ...........149
11.1.4 ¢32.mac: Helper Macros for the 32-bitCInterface . . . . . . ... ... ... ... 149
11.2 Writing NetBSD/FreeBSD/OpenBSD and Linux/ELF Shared Libraries . . . . . . ... . 150
11.2.1 Obtaining the Address of the GOT . . . . . . . ... ... ... ..........150
11.2.2 Finding Your LocalDataltems . . . . . ... .. ... ... ... .........151
11.2.3 Finding External and Common Dataltems. . . . . ... .. ... ......... 151
11.2.4 Exporting Symbols tothe LibraryUser . . . . . .. ... ... ... ........152
11.2.5 Calling Procedures Outside the Library . . . . .. ... ... ... ........152
11.2.6 Generating the LibraryFile . . . . . .. ... ... .. ... ............153
Chapter 12: Mixing 16-and 32-bitCode . . . . . . . . . ... .. ... ... ..........155
12.1 Mixed-SizeJumps . . . . . . . . . . ... ... ... 155
12.2 Addressing Between Different-Size Segments . . . . . .. ... ... .........155
12.3 Other Mixed-Size Instructions . . . . . . ... ... ... ... .............156
Chapter 13: Writing 64-bit Code (Unix, Win64). . . . . ... ... ... ... ..........159
13.1 Register Names in64-bitMode . . . . . . ... ... ... ...............159
13.2 Immediates and Displacements in 64-bitMode . . . . . ... ... ..........159
13.2.1 Immediate 64-bitOperands. . . . . . .. ... ... ... .............159
13.2.2 64-bit Displacements . . . . . ... ... ... ... ... ... ..........160
13.3 Interfacing to 64-bit C Programs (Unix) . . . . . ... ... ... ............160
13.4 Interfacing to 64-bit C Programs (Win64) . . . . . .. ... ... ... .........161
Chapter 14: Troubleshooting. . . . . . . ... ... ... ... ... ..............163
141 CommonProblems . . . ... ... ... ... ... ... ... . ..........163



14.1.1 NASM Generates InefficientCode . . . . . . ... ... . ... ... .......163

141.2My JumpsareOutofRange . . . . ... ... ... ... .............163
141.30r6 DoesntWork . . . ... ... ... ... ... ... ... .. .........163
141.4T1IMESDoesn'tWork . . . . . . . . ... ... ... ... ..... 164
Appendix A: Listof WarningClasses . . . . . . ... ... ... .. ..............165
ATWarningClasses. . . . . . . . .. . .. ... ... .65
A1.1Enabledbydefault . . . ... ... ... ... ... ................165
A.1.2 Enabled and promoted to errorbydefault. . . . . . ... ... ...........169
A.1.3Disabledbydefault. . . . .. ... ... ... ... ..., ............169
A2Warning Class Groups. . . . . . . . . . . 0 i i e e e e eI
A.3 Warning Class Aliases for Backward Compatiblity . . . ... ... ...........173
Appendix B:Ndisasm. . . . . . . . . .. ... ... ... ... 175
B.1Introduction . . . . . .. ... ... ... ... 175
B.2Running NDISASM. . . . . . . . . .. ... ... 175
B.2.1 Specifying the InputOrigin. . . . . . ... .. ... .................175
B.2.2 Code Following Data: Synchronization . . . . ... ... ..............175
B.2.3 Mixed Code and Data: Automatic (Intelligent) Synchronization . . . . . ... ... 176
B.2.40therOptions. . . . . . . . . . .. .27
Appendix C: NASM VersionHistory . . . . . .. ... ... .. ... ..............179
CANASM3Series. . . . . . . . . . . . 79
C11Version3.02 . . .. ... . . . .. T79
C.12Version3.01 . . .. . .. . . . ... . .o T80
C.1.3Version3.00 . . . . . .. . 18
C2NASM2Series. . . . . . . 182
C.21Version2.16.03. . . . . . . . ... o182
C.22Version2.16.02. . . . . . . . .0 182
C.23Version2.16.01. . . . ... ... .. ... ... ... ... .............183
C.24Version2.16 . . . . . . . . ... . e o83
C.2.5Version2.1505. . . . . ... ... ... ... ... . ... .. ..., 084
C.2.6Version2.15.04. . . . . . . . ... ... ... ... ... ......185
C.2.7Version2.15.03. . . . . . . . ... ... ... ... ... ......185
C.2.8Version2.15.02. . . . . . . . .. ... ... ... 186
C.29Version2.1501. . . . . . . . . . ... ... ... ... 186
C.210Version2.15. . . . . . . ... e o oo ... 186
C.211Version2.14.03 . . . . . . . . o187
C.212Version2.14.02 . . . . . . . e e 187

13



14

C.213Version2.14.01 . . . . . . . . ... o187

C.214 Version2.14. . . . . . . . . . . . ... 188
C.215Version2.13.03. . . . . . . . ... ... ... ... 189
C.216Version2.13.02. . . . . . . . ... ... ... ... ..189
C.217Version2.13.01. . . . . .. ... ... ... ... 189
C.218Version2.13. . . . . . . . ... e s T90
C.219Version2.12.02. . . . . . . .19
C.220Version2.12.07 . . . . . . . . 19T
C.221Version2.12. . . . . . . e eI
C.222Version2.11.09 . . . . . . . . . ... a0 192
C.2.23Version2.11.08 . . . . . . . . . . ..o 0192
C.2.24Version2.11.07 . . . . . . . . 0192
C.225Version2.11.06 . . . . . . . . . ... a0 192
C.226Version2.11.05. . . . . . . . . ... oo 192
C.2.27Version2.11.04 . . . . . . . . oo 192
C.228Version2.11.03. . . . . ... ... ... ... .. ... ... ...........193
C.229Version2.11.02. . . . . ... ... ... .. ... ... ... .. .........193
C.230Version2.11.01. . . ... .. ... ... ... ... ... .............193
C231Version2.11. . . . . . . . . . . . 198
C.232Version2.10.09. . . . . . ... ... ... ... ... ... ... 194
C.233Version2.10.08. . . . . ... ... ... ... ... ... ... .19
C.234Version2.10.07 . . . . . . . . ... ... ... .. .. 194
C.235Version2.10.06. . . . ... ... ... .. ... ... .. ... .. 194
C.236Version2.10.05. . . . . ... ... ... ... ... ... ... .. 094
C.237Version2.10.04. . . . . . . ... ... ... ... ... ... .. 194
C.2.38Version2.10.03 . . . . . . . . . .. ... ... . .. 195
C.2.39Version2.10.02. . . . . . . . . ... ... . ... 195
C.240Version2.10.01 . . . . . . . . . . ... ... ... 195
C.241 Version2.10. . . . . . . . ... e T95
C.242Version2.09.10. . . . . . . . . . ... ... e ... 195
C.243Version2.09.09. . . . . . ... ... .. ... ... . .. 195
C.244Version2.09.08. . . . . . . . ... ... ... ... 195
C.245Version2.09.07 . . . . . . . . ... ... ... 195
C.246\Version2.09.06. . . . . . .. ... ... ... e ... 196
C.247Version2.09.05. . . . . . . . ... ... o s ... 196
C.2.48Version2.09.04 . . . . . . . ... ... o o ... 0196



C.249Version2.09.03. . . . . . ... o196

C.2.50Version2.09.02. . . . . . . .. ... ... e ... 0196
C.2.51Version2.09.01. . . . . . . . . ... ... ... ... 196
C.252Version2.09. . . . . .. . ... e e o986
C.2.53Version2.08.02. . . . . . . . ... 197
C.2.54Version2.08.01 . . . . . . . . ... 197
C.255Version2.08. . . . . . . ... e 197
C.256Version2.07. . . . . . . . . ... e s 08
C.257 Version2.06. . . . . ... .. ... ... e T08
C.2.58Version2.05.01. . . . . ... ... ... ... ... 0199
C.259Version2.05. . . . . . . . .. e 199
C.2.60Version2.04. . . . . . . . ... e 199
C.2.61Version2.03.07 . . . . . . . . . ... 200
C.2.62Version 2.03. . . . . . . L 200
C.2.63 Version 2.02. . . . . . . . 201
C.2.64 Version 2.0T. . . . . . . . L 201
C.2.65Version 2.00. . . . . . . . e 202
C.3NASM0.98Series. . . . . . . . 203
C.3.1Version0.98.39. . . . . . . ... 203
C.3.2Version0.98.38. . . . . . . ... 203
C.3.3Version 0.98.37. . . . . . . .. 203
C.3.4Version0.98.36. . . . . . . ... 203
C.3.5Version0.98.35. . . . . . . ... 204
C.3.6Version 0.98.34. . . . . . . . .. 204
C.3.7Version 0.98.33. . . . . . . ... 204
C.3.8Version 0.98.32. . . . . . . ... 205
C.3.9Version 0.98.31. . . . . . . . . .. 205
C.3.10Version0.98.30. . . . . . . . . ... 205
C.3.11Version0.98.28 . . . . . . . . . . ... 205
C.3.12Version 0.98.26 . . . . . . . . ... 205
C.3.13Version 0.98.25alt. . . . . . . . . . .. 205
C.3.14Version 0.98.25 . . . . . . . . ... 206
C.3.15Version 0.98.24p1 . . . . . . . e 206
C.3.16Version 0.98.24 . . . . . . . . ... 206
C.3.17Version 0.98.23 . . . . . . . . ... 206
C.3.18Version 0.98.22 . . . . . . . . ... 206



16

C.3.19Version 0.98.271 . . . . . . . . L 206

C.3.20Version 0.98.20 . . . . . . . . . . ... 206
C.3.21Version0.98.19 . . . . . . . . . . . . 206
C.3.22Version 0.98.18 . . . . . . . . . . .. 206
C.3.23Version 0.98.17 . . . . . . . . . . . 206
C.3.24Version0.98.16 . . . . . . . . . ... 206
C.3.25Version 0.98.15. . . . . . . . . .. 206
C.3.26Version 0.98.14 . . . . . . . . . . .. 206
C.3.27Version 0.98.13 . . . . . . . . . .. 206
C.3.28Version 0.98.12 . . . . . . . . . .. 207
C.3.29Version 0.98.17 . . . . . . . . . . . 207
C.3.30Version0.98.10 . . . . . . . . . . ... 207
C.3.31Version0.98.09. . . . . . . . . .. ... 207
C.3.32Version0.98.08 . . . . . . . . . ... 207
C.3.33 Version 0.98.09b with John Coffman patches released 28-Oct-2001 . . . . . . . 207
C.3.34 Version 0.98.07 released 01/28/01 . . . . . . . . . . .. . . ... ..., 208
C.3.35Version 0.98.06f released 01/18/01 . . . . . . . . . ... ... ... ... .... 208
C.3.36 Version 0.98.06e released 01/09/01. . . . . . . . . . .. . .. ... ... ... 208
C.3.37 Version 0.98pT . . . . . . . e 208
C.3.38 Version 0.98bf (bug-fixed) . . . . . ... ... ... ... ... ... ..., 208
C.3.39 Version 0.98.03 with John Coffman’s changes released 27-Jul-2000 . . . . . . . 208
C.3.40Version 0.98.03 . . . . . . . . ... 209
C.3.41 Version 0.98. . . . . . . e 212
C.3.42Version 0.98p9 . . . . . . . 212
C.3.43 Version 0.98p8 . . . . . . . 212
C.3.44 Version 0.98p7 . . . . . . e 213
C.3.45Version 0.98p6 . . . . . . . 213
C.3.46 Version 0.98p3.7 . . . . . . . 213
C.3.47 Version 0.98p3.6 . . . . . . . . 213
C.3.48 Version 0.98p3.5 . . . . . . . 214
C.3.49 Version 0.98p3.4 . . . . . . . 214
C.3.50 Version 0.98p3.3 . . . . . . . L 214
C.3.5T Version 0.98p3.2 . . . . . . . e 214
C.3.52Version 0.98p3-hpa. . . . . . . . . . ... 215
C.3.53 Version0.98 prerelease3 . . . . . . . . . .. 215
C.3.54 Version 0.98 prerelease2 . . . . . . . . . ... 215



C.3.55Version 0.98 prerelease 1 . . . . . . . . . . .. .. 215

CANASM0.90-0.97. . . . . . . . 216
C.4.1 Version 0.97 released December 1997 . . . . . . . . . . . . .. ... ... .. 216
C.4.2 Version 0.96 released November 1997 . . . . . . . . . ... ... ... ... ... 217
C.4.3 Version 0.95released July 1997. . . . . . . . . . . . ... ... 219
C.4.4Version 0.94 released April 1997 . . . . . . . . . . . . ... 220
C.4.5Version 0.93 released January 1997 . . . . . . . . . . . ... ... ... ... 221
C.4.6 Version 0.92 released January 1997 . . . . . . . . . . .. ... ... ... 221
C.4.7 Version 0.91 released November 1996 . . . . . . .. ... ... ... ... .... 222
C.4.8 Version 0.90 released October 1996 . . . . . . . . . ... ... ... ... .... 222

Appendix D: Building NASM from Source . . . . . . . . . ... ... 223

D.1 Building froma Source Archive. . . . . . . . . . ... 223

D.2Optional 