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Agenda

⚫ What is SVA ?

⚫ Why SVA?

⚫ How SVA works?

⚫ Our works

⚫ Upstream status
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What is SVA?

⚫ SVA (Shared Virtual Address) means device use the same virtual 

address with CPU which gets the same thing. But there are various 

implementations in HW and SW.

 DMAR (IOMMU, SMMU) or MMU

 Use the same page table or not

 Same physical address or not

 Support zero copy or not

 Support IO-Page Fault or not
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What is SVA?(cont.)

⚫ Intel: (Share Virtual Memory)

 CPU access DDR through MMU

 Device access DDR through IOMMU

 MMU share the same page table with IOMMU

 (used by AMD’s Secure Virtual Machine in Linux)
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⚫ Nvidia: (UVA: Unified Virtual addressing)
 GPU has its own MMU

 CPU can only access DDR while GPU can only access HBM

 GPU MMU mirror the Page Table of CPU

 When GPU access a VA not populated in HBM it will copy the data from DDR , and vice versa.
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What is SVA?(cont.)
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⚫ ARM(SVA: shared virtual address space): 

 Use SMMU instead of IOMMU

 Device may also have DDR memory

 With the help of CCIX, both CPU and Device can access Sysmem and Devmem in Cache 

Coherent way

 (Device memory management is another story)

What is SVA?(cont.)
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Why SVA?

⚫ Simplify user program

 Share objects is hard to achieve for complex data-set (list, tree, ...)

 Zero-copy is easier to achieve (device can access DDR with cc)
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⚫ Device side on-demand paging( based on IO page fault)

 Cons:

◼ No need to pin memory      – decrease pin memory overhead

◼ Allow memory overcommit – usefully for low-end production

 Cons:

◼ Performance overhead of page fault for high speed device

Why SVA?(cont)
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⚫ ARM- SMMUv3: Bind a task to device to share page table
 arm_smmu_mm: address space abstraction in smmu

 arm_smmu_cd: smmu context descriptor instant

◼ When task is bound to device, its values are got from task

How SVA works?
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How SVA works ? (cont.)

⚫ ARM- IO Pagefault: PRI Queue vs Event Queue

 PCI devices use PRI Queue/PASID

 Platform devices use Event Queue/SSID (Stall-mode ) 
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Our Works
⚫ A SVA implement case:

 M-COREs and Super COREs in on-chip device

 S-COREs use SMMUv3 whichsworks in stall mode

 M-COREs use MMU instead
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Our Works (cont.)
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Upstream status

⚫ SVA for SMMUv3

 RFC1: [RFC PATCH 00/30] Add PCIe SVM support to ARM SMMUv3

◼ Only works for PCIE pri

 RFC2: [RFCv2 PATCH 00/36] Process management for IOMMU + SVM 

for SMMUv3

◼ Add support of stall mode for platform device

 V1/V2: [PATCH v2 00/40] Shared Virtual Addressing for the IOMMU

◼ Only support devices which have IO-Page Fault ability.

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwip4I-8ysfVAhWEwYMKHafhBvsQFggmMAA&url=http://lists.infradead.org/pipermail/linux-arm-kernel/2017-March/491614.html&usg=AFQjCNFdSy4Kq9impoj2fdMr_-6vGygkIQ
https://www.spinics.net/lists/arm-kernel/msg609771.html
https://www.spinics.net/lists/kvm/msg168742.html
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欢迎加入华为OS内核实验室

招聘岗位

下一代操作系统研究员/高级工程师

形式化技术研究员/高级工程师

Linux内核架构师/高级工程师

工作地

杭州、北京、上海

华为操作系统部：华为端、管、云核心的OS软件基础设施

OS Kernel Lab 
➢ Linux内核（ARM/x86/异构等）的技术研发与创新
➢ 低时延、高安全、高可靠、高智能的下一代OS内核技术的研究和成果转化

简历投递

Tel：王先生/18658102676

Email：hr.kernel@huawei.com
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