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Architecture Review

Context Switch

• Switch host and guest contexts

• Through well-defined exit/entry interfaces

• Lightweight/heavyweight exits
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Status

Merged into Linux-2.6.26 Development tree

• Subscribe the mailing list through 
http://vger.kernel.org/vger-lists.html#kvm-ia64

Support Guests 

• Linux SMP Guests 

• Windows 2003 Server SMP Guests

Comparable performance with XEN/IA-64

Guest Firmware 

• Using Same Open Source Guest firmware as Xen/IA-64 side

• http://xenbits.xensource.com/ext/efi-vfirmware.hg
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Status – Cont.

Save/Restore

• Done

Live Migration

• A temporary solution w/o incremental memory migration

PV Driver for virtual I/O Devices 

• Not supported

Host swapping 

• Not supported

Large Page support

• Not supported
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New IA-64 Hardware Feature

VTi2

• Available in Tukwila

• Some frequent instructions are executed directly by the processor

– Move from interrupt control register

– Disable interrupt

– Enable interrupt unless virtual interrupt can deliver

– Read TPR

– Write TPR unless virtual interrupt can deliver
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New IA-64 Hardware Feature

Multiple Global TLB purges

• Single Global TLB purge currently

– SW guarantees only one global purge instruction is executed

• Spin lock among CPUs

– Heavyweight exit for Global TLB purge

• Tukwila support multiple Global TLB purges

– Capable of executing multiple global purge instruction concurrently

– Max support number comes from PAL_VM_SUMMARY
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KVM/IA-64 Enhancement

Large page support

• Used extensively

• More performance gain compare to IA32

– Larger page size up to 256M

– No hardware page table
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Future Enhancement

Previous Lightweight Path

• Switch backing store

• Save guest context to memory stack

Proposed Lightweight Path

• Switch backing store

• Save guest context to register stack

Pro

• Take advantage of RSE

• Less memory access
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Performance Comparison

Kernel Build (small is better)
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Performance Comparison – Cont.

CPU 2000(bigger is better)
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Performance Comparison – Cont. 2

sysbench (small is better)
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Performance Comparison – Cont. 3

Specjbb(bigger is better)
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Performance Comparison Summary

Good IO performance 

• Short IO handler path

Similar CPU/Memory performance

• Almost same implementation
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Call to Action

Enabling live migration and save restore

PV driver for guests

VT-d Support 

• Depend on X86 side

VT-i 2 Support

• Depend on the release of VT-i 2 processors

Kvm trace
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