ApxuntekTypa AMD64.

Koxcrantun benoycos
kib@freebsd.org

25 cenTsibps 2010 r.

| ) FreeBSD.

Revision : 1.9

KoncTtantun Benoycoe kib@freebsd.org Apxutektypa AMD64.



AMD64

Common Wisdom

@ 64-6uTHas mawmHa
@ 64-6buTHOE afpecHOe MPOCTPaHCTBO

@ obpaTHo coeBmecTuMa c i386
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AMD64

@ 64-6uTHas mawmHa

@ 64-buTHOE afpecHOe MPOCTPAHCTBO

@ obpaTHo coeBmecTuMa c i386

v
Ha camom gene

@ 64-buTHas MawuHa, HO 32-BUTHLIV NOTOK WHCTPYKLWIA

@ 64-buTHOE afpecHOe NPOCTPAHCTBO TEOPETUYHECKU

@ obpaTHO coBmecTMMa ¢ i386, HO HE MOJIHOCTbIO
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32-OWTHBIA NOTOK UHCTPYKLMWIA

movq offset (Yrax),%rbx ; offset - signed 32bit J
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32-OWTHBIA NOTOK UHCTPYKLMWIA

movq offset (Yrax),%rbx ; offset - signed 32bit J

The only instruction to load data from the non-based 64bit address
movq address,%rax
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32-OWTHBIA NOTOK UHCTPYKLMWIA

movq offset (Yrax),%rbx ; offset - signed 32bit

S

The only instruction to load data from the non-based 64bit address
movq address,%rax

NOP

@ amd64 zero-extends 32bit operations

@ nop == .byte 0x90 == xchgl %eax,%eax in 32bit mode
o xchgl Yeax,%eax == .byte 0x87, 0xcO
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Compiler

Memory model

-mcmodel=

@ small: TekcT u ganHble B Mnagwmnx 2Gb
@ medium: TekcT B Mmaaawux 2Gb

@ kernel: Tekct B cTapwux 2Gb

@ large: HeT orpaHuyeHwuii
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Compiler

Memory model

-mcmodel=

@ small: TekcT u ganHble B Mnagwmnx 2Gb
@ medium: TekcT B Mmaaawux 2Gb

@ kernel: Tekct B cTapwux 2Gb

@ large: HeT orpaHuyeHwuii

pc-relative addressing
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ALpecHoe NpoCTPaHCTBO

Tabaunubl cTpaHu,

o 48 6uT dusmueckoro agpeca, 248 = 65536GiB = 64 TiB

@ 52 6uTa BupTyansHoro agpeca, 2°2 = 1048576 GiB = 1024 TiB
@ 4x-ypoBHeBble Tabauubl
e PAE
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CoBMecCTMMOCTb

CPU modes

@ Long mode (64 6uta)
@ 32bit (n protected 16bit)

@ vm86 HeTt
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COMPAT FREEBSD32

@ i386 - camas nonynsipHasi apxXuTeKTypa

@ VHorpa i386 Ha 20% bbicTpee
@ 4GiB agpecHoro npoctpaHctea Bmecto 3GiB
o NX bit
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COMPAT FREEBSD32

@ 1386 - camas monynsipHasi apxXUTeKTypa

@ VHorpa i386 Ha 20% bbicTpee

@ 4GiB agpecHoro npoctpaHctea Bmecto 3GiB
o NX bit

Korpa bbictpee ?

@ VHTEHCMBHAsi paboTa CO CIOXKHBLIMU CTPYKTYpaMu JaHHbIX

o Core2 ne ymeeT macrofusion 8 LM
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Segmentation

3auem ? 32-6UTHbIE NPUTOXKEHNSA

e Wine
@ Binary win32 codecs

@ Very old 5.x libkse Hukorga He nonb3yritecb craTuveckoii
JINHKOBKO
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Segmentation

3auem ? 32-6UTHbIE NPUTOXKEHNSA
e Wine

@ Binary win32 codecs

@ Very old 5.x libkse Hukorga He nonb3yritecb craTuveckoii
JINHKOBKO

v

CermeHTauust B 64-6utHom pexxnme

o VMWare. Vicnonbzosana segment limits.

e MSRC000 0080 Extended Feature Enable Register (EFER),
LMSLE(13): long mode segment limit enable. Read-write.
1=Enables the long mode segment limit check mechanism.
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compiler and toolchain
Jusr/lib32

csu

/usr/include/machine
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Solaris model

@ Anpo — 64bit

o Bubnnotekn — 64bit & 32bit

@ [lporpammsbl — nouTu Bce 32bit

@ [lporpammsbl 64bit: otnaguuk, procfs(5) utilities —
paboTtatowme ¢ ABI apyrux npoueccos

@ isaexec
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