
NVMe™/TCP makes iSCSI 
look like Fortran



What is Fortran?



99 Bottles of beer in FORTRAN 77 
  
     real count  
       count = 99  
       do while (count .gt. 0)  
       write (*,*) count,"bottles of beer on the wall,"  
       write (*,*) count,"bottles of beer,"  
       write (*,*) "Take one down, pass it around," 
       count = count - 1 
       write (*,*) count,"bottles of beer on the wall" 
       write (*,*) " " 
       end do 
        
       stop 
       end

https://www.99-bottles-of-beer.net/language-fortran-77-264.html
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What is iSCSI?



iSCSI (Internet Small Computer System Interface) 

Transport Layer Protocol 

Tunnels SCSI Commands over TCP/IP 

Provides remote Block Devices



First release: Feb 2000

iSCSI (Internet Small Computer System Interface) 

Transport Layer Protocol 

Tunnels SCSI Commands over TCP/IP 

Provides remote Block Devices



iSCSI is old



Do you remember the world in the 2000s.





June 29, 2007





November 15, 2001





March 4, 2000





September 1, 2000



What the world looked like in 2000



What the world looked like in 2000

J2SE 1.3



J2SE 1.3
May 8, 2000
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What is NVMe?

https://images.samsung.com/is/image/samsung/p6pim/de/mz-v9p1t0bw/gallery/de-990pro-nvme-m2-ssd-mz-v9p1t0bw-533582570



What is NVMe?

https://www.mouser.ee/images/marketingid/2021/img/178301689.png?v=081924.1030
https://www.mouser.de/images/marketingid/2014/img/120342668_Amphenol-FCI_PCIe-M2-Connectors.png?v=070223.1009



What is NVMe?
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What is NVMe?
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Quick History Lesson
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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



NVMe over Fabrics 
NVMe over TCP/IP



Introducing NVMe over Fabrics (NVMe-oF)
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Introducing NVMe over Fabrics (NVMe-oF)

Tunnels NVMe Commands over different Transport Layers 

NVMe/IB (InfiniBand) 

NVMe/FC (Fibre Channel) 

NVMe/TCP (Ethernet / TCP/IP) 

NVMe/RDMA / NVMe/RoCE*

*RoCE = RDMA over Converged Ethernet



Introducing NVMe over Fabrics (NVMe-oF)

Client Side NVMe Abstraction (Linux Kernel Stack)

Server Side Abstraction
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Introducing NVMe over TCP (NVMe/TCP)



Introducing NVMe over TCP (NVMe/TCP)

Low Latency, High Performance 
Commodity Hardware (Ethernet) 

Flexibility and Scalability 
Ease of Use



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 \ 
  --hostnqn=nqn.2014-08.org.nvmexpress:uuid:1b4e28ba-2fa1-11d2-883f-0016d3ccabcd 

$ lsblk 

$ nvme disconnect /dev/nvme2n1 -n mydev
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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 \ 
  --hostnqn=<qualified-name>

Qualified Name 

nqn.2014-08.org.nvmexpress:uuid:cdf2e3e7-433a-495f-99db-b551ea81c8c5
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Introducing NVMe over TCP (NVMe/TCP)

$ lsblk

NAME        MAJ:MIN RM   SIZE RO TYPE MOUNTPOINTS
sda           8:0   0 931.5G 0 disk 
├─sda1        8:1   0    16M 0 part 
├─sda2        8:1   0   100M 0 part /boot/efi
└─sda3       

      
  8:2   0 931.4G 0 part /

sr0          11:0   1  1024M 0 rom  
nvme0n1     259:0   0 476.9G 0 disk 
└─nvme0n1p1 259:4   0 476.9G 0 part 



Introducing NVMe over TCP (NVMe/TCP)

$ nvme disconnect /dev/nvme0n1 -n mydev



NVMe/TCP Performance



NVMe over Fabrics: Performance

https://www.delltechnologies.com/asset/en-us/products/storage/industry-market/h18892-nvme-transport-performance-comparison.pdf
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NVMe over Fabrics: Performance

https://tecblog.au.de/nvme-over-tcp-fluch-oder-segen/

Protocol Random Read IOPS Random Read Latency Random Write IOPS Random Write Latency

iSCSI 
(fresh LUN) 59,000 2.1 ms 46,400 2.7 ms

NVMe/TCP 
(fresh NS) 114,000 1.1 ms 88,900 1.4 ms

iSCSI 
(filled LUN) 52,100 2.4 ms 46,300 2.7 ms

NVMe/TCP 
(filled NS) 86,700 1.4 ms 89,500 1.4 ms



NVMe over Fabrics: Performance

https://kb.blockbridge.com/technote/proxmox-iscsi-vs-nvmetcp/

Extensive set of benchmarks (iSCSI vs NVMe/TCP)
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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
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Why care?

Use Cases 
High-Performance and Low Latency Remote Block Devices 

Databases, Analytics, AI or ML Training 

Virtualization / Containerization 

PXE-based Network Boot 

and more …



NVMe over TCP Availability
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Availability



Availability



Simplyblock



Simplyblock

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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NVMe over TCP iSCSI



Thank you very much! 
Questions?

       @noctarius2k 
       @noctarius2k@mastodon.online 
       @noctarius.com


