NVMe™/TCP makes iISCSI
look like Fortran
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What is ISCSI?



iISCSI (Internet Small Computer System Interface)

Transport Layer Protocol
Tunnels SCSI Commands over TCP/IP

Provides remote Block Devices



iISCSI (Internet Small Computer System Interface)

Transport Layer Protocol
Tunnels SCSI Commands over TCP/IP

Provides remote Block Devices

First release: Feb 2000
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Do you remember the world in the 2000s.
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@& What the world looked like in 2000
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@& What the world looked like in 2000

J2SE 1.3
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What is NVMe?



® What is NVMe?
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® What is NVMe?
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® What is NVMe?
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® What is NVMe?
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Quick History Lesson



@ Previous Storage Interface / Protocols
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@ Previous Storage Interface / Protocols
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@ Previous Storage Interface / Protocols
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@ Previous Storage Interface / Protocols
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@ Previous Storage Interface / Protocols

SMD: ~1970
SASI (Shugart): ~1978
ST-{506;412:412RLL} (MFM): ~1980
SCSI: ~1985
(P)ATA / IDE: ~1988
SATA/AHCI: 2003
SAS: 2004

NVM Express: 2011
¢, simplyblock



NVMe over Fabrics
NVMe over TCP/IP



@ Introducing NVMe over Fabrics (NVMe-oF)

nvim
| EXPRESS

Tunnels NVMe Commands over different Transport Layers
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@ Introducing NVMe over Fabrics (NVMe-oF)

nvm
| EXPRESS

Tunnels NVMe Commands over different Transport Layers
NVMe/IB (InfiniBand)
NVMe/FC (Fibre Channel)
NVMe/TCP (Ethernet / TCP/IP)
NVMe/RDMA / NVMe/RoCE®

r |
b SImPIYbIOCk *RoCE = RDMA over Converged Ethernet
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@ Introducing NVMe over TCP (NVMe/TCP)
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@ Introducing NVMe over TCP (NVMe/TCP)

Low Latency, High Performance
Commodity Hardware (Ethernet)
Flexibility and Scalability

Fase of Use
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@ Introducing NVMe over TCP (NVMe/TCP)

$ modprobe nvme-tcp
$ nvme connect -t tcp -a 192.168.0.231 -s 4420 -n my dev

$ nvme connect -t tcp -a 192.168.0.231 -s 4420 \
--hostngn=ngn.2014-08.org.nvmexpress:.uuid:lbdel28ba-2fal-11d2-883f-0016d3ccabcd

$ 1sblk

$ nvme disconnect /dev/nvme2nl -n mydev

¢, simplyblock



@ Introducing NVMe over TCP (NVMe/TCP)

$ modprobe nvme-tcp
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@ Introducing NVMe over TCP (NVMe/TCP)

$ nvme connect -t tcp -a 192.168.0.231 -s 4420 -n my dev

$ nvme connect -t tcp -a 192.168.0.231 -s 4420 \
--hostngn=<qualified-name>
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@ Introducing NVMe over TCP (NVMe/TCP)

$ nvme connect -t tcp -a 192.168.0.231 -s 4420 -n mydev

$ nvme connect -t tcp -a 192.168.0.231 -s 4420 \
--hostngn=<qualified-name>

Qualified Name

ngn.2014-08.org.nvmexpress:uuid:cdfl2e3e/-433a-4951-99db-b551ea81c8c5

¢, simplyblock



@ Introducing NVMe over TCP (NVMe/TCP)

$ 1sblk
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@ Introducing NVMe over TCP (NVMe/TCP)

$ 1lsblk
NAME MAJ:MIN RM SIZE RO TYPE MOUNTPOINTS
sda 3:0 © 931.5G 0O disk
—sdal 3:1 © 16M O part
—sdaZ 3:1 © 100M 0O part /boot/ef1
—sda3l3 3:2 © 931.4G O part /
Ssro 11:0 1 1024M O rom
nvmel®nl 259:0 © 476.9G6 0 disk
L-nvme@Onlpl 259:4 O 476.9G 0O part

¢, simplyblock



@ Introducing NVMe over TCP (NVMe/TCP)

$ nvme disconnect /dev/nvme®Onl -n mydev
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@& NVMe over Fabrics: Performance

|IOPS - 4k Random Writes
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—e&— RoCE (100GbE) --o--TCP Software only (100G bE) —a— RoCE (25GbE) +— TCP Offload (25GbE) TCP Software_only (25GbE) —e—FC-NVMe (32GFC)
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https://www.delltechnologies.com/asset/en-us/products/storage/industry-market/h18892-nvme-transport-performance-comparison.pdf



@& NVMe over Fabrics: Performance

3.1.3 I0PS -4K-50% READ / 50% WRITE

+8% +75%  +72%

Values

W iSCSI-1500 miSCSI-9000 'NVMeTCP-1500 NVMeTCP-9000 m NVMeFC FCP
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https://www.delltechnologies.com/asset/en-us/products/storage/industry-market/h18892-nvme-transport-performance-comparison.pdf



@& NVMe over Fabrics: Performance

Protocol Random Read IOPS | Random Read Latency | Random Write IOPS | Random Write Latency
(frc-:glf flIJN) 59,000 21 ms 46,400 2.7 ms
'}'X(’:’;ﬁ’ et 114,000 11ms 88,900 1.4 ms
(ﬁ"fffl'm) 52,100 24 ms 46,300 27 ms
'\(':I’I'I‘gzllzgr 86,700 1.4 ms 89,500 1.4 ms
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https://tecblog.au.de/nvme-over-tcp-fluch-oder-segen/



@& NVMe over Fabrics: Performance

Extensive set of benchmarks (iISCSI vs NVMe/TCP)

https://kb.blockbridge.com/technote/proxmox-iscsi-vs-nvmetcp/
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Why should | care?



® Why care?

Reasons
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® Why care?

Reasons
"Performance Improvement” - for free
Lower Overhead & Lower Latency
No Translation between SCSI Commands and NVMe Commands
Flexibility (different transport protocols)

Future Proofing

¢, simplyblock



® Why care?

Use Cases
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® Why care?

Use Cases
High-Performance and Low Latency Remote Block Devices
Databases, Analytics, Al or ML Training
Virtualization / Containerization
PXE-based Network Boot

and more ...

¢, simplyblock



NVMe over TCP Avallability



@ Availability

Proxmox and NVMe/TCP

& JesperAP - © Jun 18, 2024

@ > Forums > Proxmox Virtual Environment > Proxmox VE: Installation and configuration

Jun 18, 2024
Hello,

JesperAP
New E/Iember We recently got a NetApp AFF-A250 and we want to test NVMe over TCP with proxmox.

. We do have NVMe/TCP working on VMware and in a windows environment it gives us 33k IOPs with NVMe/TCP.

° We got NVMe/TCP working following this tutorial:
https://linbit.com/blog/configuring-highly-available-nvme-of-attached-storage-in-proxmox-ve/

But when testing the IOPs we only get around 16k IOPs. The network speed is 20Gbps so that should not be the issue (tested with iperf3).

Are there settings we need to finetune in proxmox for this to work better? How can | troubleshoot this?

¢, simplyblock



® Availability

NVMe-oF support planned?

2 Glowtape - O Aug 24, 2022

’0
-~

More Power. More Safety. More Potential.
Purchase any TrueNAS Dual Controller HA System and get a 20 TB Mini X+

- | —— s

./’

While supplies last.

Aug 24, 2022 % #1

Are there plans to support this eventually? The Linux kernel ships with a NVMe-oF target driver, that seems to perform decently. It appears to be a bit

more performant over TCP than regular iSCSI. On top of that, it'd also allow to enable RDMA-backed block I/O with Windows via the Starwind NVMe-
oF initiator.

Glowtape
Dabblef) Right now I'm jerryrigging this on TrueNAS via terminal, by enabling nvmet etc. via modload and installing an external nvmetcli package for

Joined:  Apr 8, 2017 configuration. Native support would be interesting.
Messages: 45

@ morganL
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@ Availability
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® Availability
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A 7 .
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) by Broadcom

X Volumez T NetApp

Aicron
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Intelligent Cloud-Native Storage Orchestration



® Simplyblock

Intelligent Cloud-Native Storage Orchestration

Immediate Snapshots

Clones / Branches / Forks (whatever you want to call it)

NVMe over TCP ® &

Optimized for Database and Database-alike Workloads
Disaster Recovery

A Block Storage Device (basically a hard disk)
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Database Instance

CSI Driver

Logical Volume Manager

NVMe Volume Amazon EBS SSD volumes

Automatic
Tiering

Amazon EBS HDD volumes Amazon S3 Buckets
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¥ @noctarius2k
M @noctariusZ2k@mastodon.online
(@noctarius.com

Thank you very much!
Questions?

i
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