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IA64
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Itanium(IA64)

 Intel HP

– IA64

 HPC

 2001

– Itanium2(Montecito)
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Itanium(IA64) ( 2)

 EPIC(Explicitly Parallel Instruction 
Computing)

– x86



– x86
tlb insert/purge

–
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IA64

 x86





– PL0-PL3(x86 )

–

– RSE( )

 (EFI/SAL/PAL)
(x86 BIOS )
EFI:Extensible Firmware Interface
SAL:System Abstraction Layer
PAL:Processor Abstraction Layer
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 trap-and-emulate

– thash, ttag 

– cover 

– fc 

– mov cpuid

– mov pmd pmd

– mov ar.rsc 
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VT-i

 IA64 VT

–

– psr.vm

– vmsw

– Virtualization fault

– PAL
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Xen/IA64
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Xen

 Xen

– x86

x86_32,x86_32pae,x86_64

– IA64

X86

– PPC

– ARM
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Xen/IA64

 xen-ia64-devel
– 200

– 60

www.gmane.org
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Xen/IA64 ( )

 x86
–

– /

–

– RHEL5

 /
– VT-i

 (GFW)

– qemu

– Windows/IA64

– PV-on-HVM
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Xen/IA64 ( )

 Linux
–

– C (.c/.S ia64 137 )

 25

 38

– (.h asm-ia64 271 )

 94

 48

– 55
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Xen/IA64 ( 2)

 Transparent paravirtualization
– Xen ( )

 Optimized paravirtualization
–
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x86



–

–

–

 Linux ( )

 (EFI/SAL/PAL)
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x86



–

–

– grant table

 I/O
–



– (xm Xen API)
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Xen/IA64

 OS

 Transparent Paravirtualization

 Memory Mapped Registers 

(a.k.a. HyperRegisters)

 HyperPrivops

 MMU
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OS Xen

OS

OS (x86 )

=1
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Transparent Paravirtualization

 Xen

 x86 Xen
– paravirt_ops ( Xen

etc)
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Transparent Paravirtualization
( 2)

 Xen Machine Vector
– IPI I/O

DMA

– Machine Vector IA64

 is_running_on_xen()

if (is_running_on_xen()) {
Xen
} else {
Native
}

is_running_on_xen()
1: Xen
0: native
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Memory Mapped Registers
(a.k.a. Hyper Registers)



– Xen/x86

–

–



–

 / (
)
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HyperPrivops



–

 Optimized Paravirtualization
–
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HyperPrivops( 2)

 gcc_intrin.h, intel_intrin.h
/



– /

 hyperregisters

–

 ivt.S

 entry.S
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MMU (x86)

CR3

( )

OS

OS
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MMU (x86)

CR3

CR3

Shadow

Shadow

Xen

OS

Xen
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MMU (IA64)

 MMU

 “Shadow TLB”

OS
tlb insert

Xen/IA64
P2M

tlb insert

MMU

MMU

P2M: Pseudo physcial to Machine
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MMU (IA64 2)

 TLB

ITR[]
DTR[]

TLB

itr
ptr

itc
ptc

PTA

CPU

OS

ITR[]
DTR[]

itr
ptr

itc
ptc

PTA

ITR[]
DTR[]

TLB

P2M

CPU

OS

Xen

TLB

Xen
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TLB

 ptc.g, ptc.ga TLB

TLB

CPU0
TLB

CPU1
TLB

CPUN

OS
ptc.g
ptc.ga

...



v
a
lin
u
x
.c
o
.jp

Copyright © VA Linux Systems Japan. All rights reserved.29

TLB
( )

vTLB

vCPU0
vTLB

vCPU1
vTLB

vCPU L

OS
ptc.g
ptc.ga

...

TLB

CPU M
TLB

CPU N
...TLB

CPU 0
...

ptc.g
ptc.ga
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TLB
( )

vTLB

vCPU0
vTLB

vCPU L

OS
ptc.g
ptc.ga

...

TLB

CPU M
TLB

CPU N
...

IPI

TLB
ptc.l

TLB
ptc.l

IPI
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P2M/M2P (x86)

OS

Xen/x86

M2P

P2M

Xen

OS
P2M

OS

M2P
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P2M/M2P (IA64)

OS

Xen/IA64

M2P P2M

Xen

M2P P2M

3
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P2M table exposure



P2M

Xen/IA64

OS

, OS
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Foreign domain page 
mapping/grant table



–

–

dom0 domU

I/O(
)
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Foreign domain page 
mapping/grant table(x86)

 x86

dom0 domU
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Foreign domain page 
mapping/grant table(IA64)

 IA64 MMU

–

–

– P2M

dom0 domU

P2M

Xen/IA64
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TLB insert tracking



TLB

 IA64

– x86

– TLB TLB



–
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TLB insert tracking( 2)

 TLB insert
TLB

– 1

 P2M
– /

– tlb insert /



– tlb insert
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TLB insert tracking( 3)



–

 Disk I/O
– Dom0 DMA TLB

– tlb insert

 I/O
– 1cpu

tlb tlb

– tlb insert tlb insert CPU
tlb
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今後の開発
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 kexec/kdump



 NUMA

 IOMMU
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( 2)



 Fast Hypercall

 (PMU/PMD)



– IOMMU


