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NVMe has come a long way
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Maximum Performance is with End-to-End NVMe
(NVMe/PCIe, NVMe/FC, NVMe/TCP, NVMe/RDMA)

All Flash Storage Array
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ASA
32GFC -SCSI/FC, NVMe/FC
100GE -iSCSI, NVMe/TCP

AFF
32GFC -SCSI/FC, NVMe/FC
100GE -iSCSI, NVMe/TCP

EF
200G -NVMe/IB, NVMe/RoCEv2
32GFC -SCSI/FC, NVMe/FC
25GE -iSCSI

FlashArray//XL
64GFC  -SCSI/FC, NVMe/FC
100GE -NVMe/RoCEv2, NVMe/TCP

NetApp
PowerMax 
32GFC -SCSI/FC 
25GE -iSCSI, NVMe/TCP (CDC)
100G IB (Backend clustering) 

PowerStore 
32GFC  -SCSI/FC, NVMe/FC
100GE  -iSCSI, NVMe/TCP (CDC)

PowerFlex 
32GFC  -SCSI/FC, NVMe/FC 
100GE  -NVMe/TCP (CDC) 

Dell

FlashSystem
32GFC -SCSI/FC, NVMe/FC
100GE -iSCSI, NVMe/RoCEv2

Alletra
32GFC -SCSI/FC, NVMe/FC
25GE -iSCSI

VSP
32GFC -SCSI/FC, NVMe/FC
10GE -iSCSI

IBM

Pure

HPE

HDS

All Flash Arrays -Transport Options

Why is Fibre Channel Lagging in Speed ?



Standards, Speeds & Adoption

2
0

2
3

©2023 Flash Memory Summit. All Rights Reserved



Standards, Speeds & Adoption

1GFC

19
98

2GFC
20

01
4GFC

20
04

8GFC

20
08

16GFC

20
11

32GFC

20
16

64GFC

20
20

2
0

2
3

Fibre Channel
Availability
(single lane)

©2023 Flash Memory Summit. All Rights Reserved



Standards, Speeds & Adoption

1GFC

19
98

2GFC
20

01
4GFC

20
04

8GFC

20
08

16GFC

20
11

32GFC

20
16

64GFC (SCSI/NVMe)
*Very Slow Adoption Rate

20
20

2
0

2
3

7 years

Fibre Channel
Availability
(single lane)

30 years of Fibre Channel Innovations & Investments 

©2023 Flash Memory Summit. All Rights Reserved



©2023 Flash Memory Summit. All Rights Reserved

Standards, Speeds & Adoption

1GFC

19
98

2GFC
20

01
4GFC

20
04

8GFC

20
08

16GFC

20
11

32GFC

20
16

64GFC

20
20

Fibre Channel
Availability
(single lane)

2
0

2
3

Ethernet
Standards

802.3z
1Gb/s

802.3ae
10Gb/s

20021998

802.3ba
100Gb/s
(10x10G)

2010

802.3cu
100Gb/s
(1x100G)

2021

802.3by
25Gb/s
100Gb/s
(4x25G)

2016

802.3cd
50Gb/s
200Gb/s
(4x50G)

2018

Game Changer



©2023 Flash Memory Summit. All Rights Reserved

Standards, Speeds & Adoption

1GFC

19
98

2GFC
20

01
4GFC

20
04

8GFC

20
08

16GFC

20
11

32GFC

20
16

64GFC

20
20

Fibre Channel
Availability
(single lane)

2
0

2
3

Ethernet
Standards

802.3z
1Gb/s

802.3ae
10Gb/s

20021998

802.3ba
100Gb/s
(10x10G)

2010

802.3cu
100Gb/s
(1x100G)

2021

802.3by
25Gb/s
100Gb/s
(4x25G)

2016

802.3cd
50Gb/s
200Gb/s
(4x50G)

2018

802.3ck
200Gb/s
(2x100G)

400Gb/s
(4x100G)

2022-9

802.3df
800Gb/s
(8x100G)

2024

128GFC*??



©2023 Flash Memory Summit. All Rights Reserved

Can Ethernet (NVMe/TCP) replace Fibre Channel ?
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Customers Dilemma, invest in Either or Both?

NVMe/FC

NVMe/TCP

ESXi Linux
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NVMe/FC Architecture

FC Exchange (ID)
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NVMe/FC Packet
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NVMe/TCP Architecture
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NVMe/TCP Packet
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NVMe/TCP Readiness Checklist

Description Fibre Channel (SCSI, NVMe/FC) Ethernet (NVMe/TCP) Note

1 Price FC Optics are more expensive Enet Optics are cheaper Enet has larger market

2 Speed 64G (slow adoption rate) 100G (rapid deployments) 400G is being deployed now

3 Latency Zero Copy FC Adapter Multiple Copies (Kernel, User Space) DPDK/SPDK can be used to avoid
multiple copies 

4 Security Dedicate Fabric, FC-SP, Hardware Zoning Dedicated Fabric, TLS 1.3, Hwd.  Zoning* *Using SDN

5 High Availability A/B, Multipathing, Lossless B2B Multipathing, Lossless (PFC) Ethernet does not have concept of 
Fabric A/B

6 Services Addressing, Directory, Zoning, RSCN SDN, CDC* (TP8009, TP8010), AER *See details on following slides

7 Congestion Control Slow Drain, FPIN, DIRL* Slow start/window size, Fast Recovery *Cisco proprietary

8 Management Storage BiDi Flow Analytics* @Switch Limited Analytics possible at Switch *See details following slides

9 Scalability VSAN, Max. Domain limitation TCP is highly scalable

10 Eco System 30 years of HBA/Switch/Storage support NVMe/TCP* is only couple of years old *No Windows support
Linux & ESXi are supported

11 Hybrid Cloud Not Possible with Fibre Channel TCP/IP can scale from on-prem to cloud

12 Skill Set Very limited / hard to find experts Abundance, Ubiquitous
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NVMe/TCP CDC (Centralized Discovery Controller)
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On-Chip Fibre Channel Analytics

AMC: Analytics Metrics Collector
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My take: FC limited to 32-64G , NVMe/TCP 100G, 400G, 800G & beyond 
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