
WELCOME	TO	



We	put	the	iWARP	
in	

NVMe-oF



NVMe-oF	with	iWARP
•NVMe/iWARP	RDMA	over	Ethernet	

•Extend	storage	fabric	beyond	PCIe	reach	
•High	Performance,	scalable	low	latency	API	

•RDMA	performance	and	efficiency	across 
standard	Ethernet	without	the	DCB	tax	and	 
complexity



Why	is	this	important?
•iWARP	is….	
•Easier	to	deploy	
•Uses	legacy	infrastructure	
•Performance	
•Price	
•Stable	
•Scalable



Supported	across	the	Chelsio	product	line

•10	Gb/sec	to	100	Gb/sec	
•Kernel	mode	part	of	the	Linux	kernel	today!	
•SPDK	mode	coming	soon	
•Supported	on	mulWple	plaXorms	
•x86_x64/EPYC	
•ARM



NVMe-oF Kernel Mode Bandwidth

Read Write

Chelsio T62100-CR 100Gb/sec 
1 Target 

2 Initiators 
1GB RAM DISK 

8 Total Connections 
2 Target devices per initiator

Complete set of Benchmark results 
including competitive comparison 

available upon request



NVMe-oF SPDK Bandwidth

Read Write

Chelsio T62100-CR 100Gb/sec 
1 Target 

2 Initiators 
1GB RAM DISK 

8 Total Connections 
2 Target devices per initiator

Complete set of Benchmark results 
including competitive comparison 

available upon request



NVMe-oF Kernel Mode IOPs

Read Write

Chelsio T62100-CR 100Gb/sec 
1 Target 

2 Initiators 
1GB RAM DISK 

8 Total Connections 
2 Target devices per initiator

Complete set of Benchmark results 
including competitive comparison 

available upon request



NVMe-oF SPDK IOPs

Read Write

Chelsio T62100-CR 100Gb/sec 
1 Target 

2 Initiators 
1GB RAM DISK 

8 Total Connections 
2 Target devices per initiator

Complete set of Benchmark results 
including competitive comparison 

available upon request



NVMe	kernel	mode	over	100GbE	iWARP	Fabric
RamDisk	and	SSD	IOPs	&	Throughput	vs	I/O	size



NVMe	kernel	mode	over	100GbE	iWARP	Fabric

Latency	vs	#	of	connecWons



Benchmark: 100G NVMe/TCP 
Host Stack vs TOE

100	Gb	Switch 100	Gb100	Gb	

100	Gb	

Test Setup

•The	target	machine	
o2	Intel	Xeon	E5-2687W	v4	
▪12-core	@	3.00GHz	(HT	disabled)	

o128GB	of	RAM	
oChelsio	T62100-CR	(2	x	100Gbps)	
oRHEL	7.3	(4.18.0-rc6	kernel)	

•The	initiator	machines	
o1	Intel	Xeon	E5-1620	v4	
▪4-core	processor	@	3.50GHz	(HT	
enabled)	

o32GB	of	RAM	
oChelsio	T62100-CR	(2x100	Gbps)	
oRHEL	7.3	(4.18.0-rc6	kernel)



Benchmark: 100G NVMe/TCP 
Host Stack vs TOE

Th
ro

ug
hp

ut
 (G

bp
s)

0

25

50

75

100

IO
PS

(M
ill

io
ns

)

0.0

0.8

1.6

2.4

3.2

4.0

I/O Size(Bytes)
4K 8K 64K 256K 512K

NVMEoF_TOE_Write_BW NVMEoF_TOE_Write_IOPS NVMEoF_TOE_Read_BW
NVMEoF_TOE_Read_IOPS NVMEoF_TCP_Write_BW NVMEoF_TCP_Write_IOPs
NVMEoF_TCP_Read_BW NVMEoF_TCP_Read_IOPS

Summary 
•Read throughput is line rate for 
TOE 
•Write throughput near line rate 
for TOE 
•2.6M IOPS at 4K I/O size for TOE 
•~12 µSec delta latency between 
local and remote storage



What’s	New?	SodiWARP!
•NVMe/iWARP	RDMA	over	Ethernet	in	Sodware	

•Can	run	on	any	L2	NIC	(No	RNIC	Required)		
•High	Performance,	scalable	API	
•RDMA	performance	and	efficiency	across 
standard	Ethernet	without	the	DCB	tax	and	 
complexity	

•Get	the	Benefits	of	RDMA	across	your	cluster	without	
having	to	equip	all	nodes	with	RNICs



More	on	SodiWARP
•Builds	in	an	automaWc	second	source	to	any	offloaded	
soluWon		

•Unlike	RoCE,	this	soluWon	interoperates	with	ALL	iWARP	
Cards	

•Enables	NVMe-oF	and	iSER	to	benefit	from	ubiquity	of	a	
sodware	soluWon	

•SodiWARP	is	available	under	GPL	and	BSD	Licenses	

•Surprisingly	Good	Performance



Ask for your Demo NOW

100	Gb	Switch 100	Gb	
SoftiWARP	

100	Gb	
Hardware	iWARP

Test Setup

•The	target	machine	
o2	Intel	Xeon	E5-2687W	v3	
▪8-core	@	3.00GHz	(HT	enabled)	
▪64	GB	of	RAM	

oChelsio	T62100-CR	(2	x	100Gbps)	
oCentOS	7.6	(4.14.85	kernel)	

•The	initiator	machines	
o2	Intel	Xeon	E5-2687W	v3	
▪8-core	processor	@	3.00GHz	(HT	
enabled)	

o64GB	of	RAM	
oChelsio	T62100-CR	(2x100	Gbps)	
oCentOS	7.6	(5.0	rc5	kernel)

100	Gb	
SoftiWARP	

Initiator Initiator

Target



Chelsio	T6	ASIC
Embedded 

Layer 2 
Ethernet 
Switch
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General Purpose 
Processor

On-Chip DRAMMemory Controller

1G/10G/25G
40G/50G/100G

1G/10G/25G
40G/50G/100G

TLS/SSL/IPsec 
Co-processor  

Optional external 
DDR3/4 memory

•2	ports	-	1/10/25/40/50/100	Gbit	
•PCI	Gen	3	x16	
•On-Board	TLS/SSL/IPsec	Co-processor	
•264	Port	Embedded	Ethernet	Switch	
•On-NIC	Filtering,	Traffic	Management, 
Traffic	Pacing	
•Single	processor	data-flow	pipelined 
architecture	
•Up	to	1M	connecWons	
•Concurrent	MulW-protocol	OperaWon



Chelsio	Adapters



Sodware	Ecosystem

Linux

Boot

PXE
iSCSI
FCoE
uEFI

iSCSI

Initiator
LIO Target

FCoE

Initiator

QoS

Traffic Mgmt
VF Rate Limit
USO & Pacing
DCB

Networking

L2 NIC, PTP
TOE
SAFO/MAFO
SRIOV (VF) 
DPDK
Filtering/OVS

Analytics

Sniffer/Tracer

ESX
Networking

L2 NIC
SRIOV (VF)
VXLAN

Boot

PXE

Chelsio Software Suite

MacOS
Networking

L2 NIC

Networking

L2 NIC
NVGRE & VXLAN
Packet Direct
SRIOV (VF)
vRSS/VMMQ
RSS v2

RDMA

SMBDirect
Network Direct
S2D,SR
Client RDMA
Guest RDMA
iSER 

Windows

Boot

PXE
ISCSI
uEFI

QoS

DCB

iSCSI 

Initiator

Security

Coprocessor
Inline TLS

WD

UDP
TOE

RDMA

iWARP
NFSoRDMA
iSER
NVMe-oF
OFED
RoCE v2

Networking

L2 NIC,TOE
SAFO/MAFO
DPDK
Filtering/OVS

Linux P8/ARM

RDMA

iWARP

iSCSI

Initiator
LIO Target

Security

Coprocessor
Inline TLS

QoS

Traffic Mgmt

Mem Free

TOE 
iWARP
iSER
NVMe-oF

Ring Backbone

L2 NIC, TOE 
iWARP, iSER
iSCSI Initiator/Target
NVMe-oF

Mem Free

L2 NIC 
SMBDirect

Ring Backbone

L2 NIC
SMBDirect
S2D

Networking

L2 NIC

Solaris

FreeBSD
Networking

L2 NIC
TOE
netmap
Filtering

RDMA

iWARP

k.org
Networking

L2 NIC, PTP
SRIOV
DPDK
Filtering

RDMA

iWARP
NFSoRDMA
iSER
NVMe-oF

iSCSI

Initiator
LIO Target

FCoE

Initiator

k.org

Security

Coprocessor

QoS

Traffic Mgmt
VF Rate Limit



Check	out	
the	

Chelsio	Webstore	

store.chelsio.com



sales@chelsio.com	
www.chelsio.com	

For	support	and	other	informaWon	
support@chelsio.com


