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Agenda

ÁWhat is a SmartNIC
ÁNVMeemulation using a SmartNIC
ÁSPDK as NVMeemulation framework
ÁOffloads
ÁNVMftarget offload
ÁNVMeemulation offload
Á/ǊȅǇǘƻΣ ŎƻƳǇǊŜǎǎƛƻƴΣ w!L5Σ Χ

ÁOffloads support in SPDK
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What are SmartNICand Device Emulation

ÁSmartNIC: NIC and CPU in one SoC

ÁFor networking
ÁSoftware flexibility in the networking path
ÁTake software defined decisions per packet, or flow
ÁExample: OpenVirtualSwitch(OVS)

ÁDevice Emulation
ÁPresent to host an arbitrary device
Á5ŜǾƛŎŜΩǎ ƭƻƎƛŎ ƛƳǇƭŜƳŜƴǘŜŘ ƛƴ ǎƻŦǘǿŀǊŜ
ÁAccelerations for critical data paths
ÁExample: NVMe
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NVMe SNAP: 
Local Physical Storage to Hardware Emulated Storage
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OS/Hypervisor
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NVMeController

NVMeSNAP
Emulated NVMeSSD Storage

Remote Storage

OS/Hypervisor
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Physical Local 
NVMeSSD
Storage

V Serving bare-metal and hypervisor/VMs

Bound by physical SSDs capacity

Under-utilized storage

Scalability

Over-provisioning bound to compute node

V Serving bare-metal and hypervisor/VMs

V Over-provisioning, scaled to rack/cluster

V Saving OPEX and CAPEX

V OS-agnostic using inbox standard NVMedriver

V Supports all network transport types ς
NVMe-oF, iSCSI, iSERand even proprietary

Physical Local NVMe Storage NVMe SNAP Drive Emulation
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NVMe emulation common use-case
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SPDK as NVMeEmulation framework
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NVMeemulation over SPDK

NVMeemulation

HOST

NVMe
Admin
queue

NVMeIO 
queues

NVMe
registers

NVMeCtrl 
(Admin)

Read/Write 
requests to 
BDEV
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Initial non-optimized results

Performance

Á2M IOPS @ 4K
Á100G SmartNIC
ÁUsing 15 cores on SmartNIC

Host
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Emulated NVMe

SmartNIC

SPDK

SPDK NULL BDEV
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Initial non-optimized results

Performance

Á1M IOPS @ 4K
Á100G wire speed
ÁUsing 10 cores on SmartNIC
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Target offload

SPDK offloads

Áw5a! bL/ Ŏŀƴ άǘŀƭƪέ ŘƛǊŜŎǘƭȅ ǘƻ ŀƴ b±a9 ŘŜǾƛŎŜ

ÁNeed to pass NVME SQ/CQ to RDMA NIC

ÁSPDK tasks (in different layers)
Á!ƭƭƻǿ ŎƻƴŦƛƎǳǊƛƴƎ ŀƴ άƻŦŦƭƻŀŘŜŘ NVMfǎǳōǎȅǎǘŜƳέ
ÁEnforce limitations (can only use NVMeas backend)
ÁCommunicate NVME SQ/CQ to RDMA NIC
ÁHandle exceptions BDEV

NVMePCI
Local drive

NVMf target

NVME
SQ/CQ

RDMA
QP/CQ
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vBdevoffload

SPDK offloads

ÁRDMA NIC may be able to run in-line compute offloads
ÁExamples: Crypto, RAIDs, LVM

ÁNeed to pass vBDEVinternal configuration info
ÁAnd runtime dataΧ

ÁSPDK tasks (in different layers)
ÁAllow configuration, enforce limitations
ÁAllow άinterrogatingέ internal configuration and runtime data
ÁHandle exceptions

BDEV

NVMePCI
Local drive

NVMf target

vBDEV
Crypto/LVM/Χ
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NVME-OF Target 
offload
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Agenda

ÁNVME-OF (RDMA) target offload
ÁCurrent status
ÁPerformance results
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NVMF Target

SW
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nvme driver 

bdev

NIC driver

nvmf

Host A Host B

Data path
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NVMF Target offload

SW
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nvme driver 
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NIC driver
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Bind QPs to NVMF offload

Data path
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NVMF Target offload

ÁSPDK is used as άcontrol pathέ
ÁTarget offload is available in ConnectX-5 and later
ÁTechnical preview is available
ÁSubmit patches to upstream in 2019
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SPDK (NVMF) Vendor specific extension
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