Fibre Channel over Ethernet (FCoE)
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Converged Enhanced Ethernet

Server
" Networking  Storage " Clustering |
TCP/IP SCSI FCP iWarp
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CEE : “Converged Enhanced Ethernet” or
DCE : “Data Center Ethernet”
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[L&i8 Ethernet

Ethernet “Fat Pipe” (10 Gbit)

Storage Traffic (FCoE)

LAN Traffic (TCP/IP)
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FC-Base2

| 1.0625 Gbps

/

1994 1996 1998

JDSF SNTEf& 20081127

—~_

| 2.125 Gbps
| 4.25 Gbps )
| 8.5 Gbps
. 17 Gbps

= S

| 34 Gbps

FC-BaseT
| 1.0625 Gbps )
| 2.125 Gbps )
| 4.25 Gbps (

FC-Base10
. 10.5 Gbps

S

FCoE

jver Ethernet) /

)ps (over Ethernet),

) oa0—K<vw

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020

) -

—
o
(7]
=3
o
o
g
o
wy
[=J
8
o
(]
mm
o
9
[ =
E



EEHW)*/ZTA& BHE T AFCOEVRT L

FCoE Enabled Servers (with FCoE Adapier) - Legacy Servers (with Ethernet and FC Adapters)
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Ethernet Fabric
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Application

Encapsulation
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Applications

FCIP iFCP :
TCP TCP TCP :
IP P
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FCOL—LDOAhTtILE

S FC Frame Content E
(0] (0
F |FC Header Payload Fill F
| Dest. Src | 802.1Q | Ether FCoE Encapsulated FC Frame Content FCoE
MAC | MAC | VLAN @ Type Header Trailer
Addr | Addr TAG FC Header Payload Fill
6 Bytes 6 Bytes 4 Bytes 2 Bytes 14 Bytes 4 Bytes 4 Bytes
(opt.) 4 Bytes
» (Standard Ethernet Frame = 64 Bytes Minimum / 1518 Bytes Maximum) o
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“Enhanced” 4/ —H5 vk

B FCoE [X“Enhanced” 1 —HY Ry F&ERHRIZERETINTULVS,
_i [, CEE(Converged Enhanced Ethernet) X [£DCE(Data
Center Ethernet)EFE(EN B,

B FCoE [, TRRDEHKEZF - -M—RINDBETHDS,
D D1EH2.5KBD “Baby jumbo” 7L —L%.
@ “In-Order Delivery” TZ., H|CZ
@ “Lossless”T.
@ “Full-Duplex” THB_ &,
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Lossless Ethernet®=EIH
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“ Pause” 7O—%l1H

Sender Receiver
S Receive Buffers
Empty
Empty
Pause (Time = xxxx) e Upper Threshold
- Empty (Pause)
Full
Full
Pause (Time = 0) Full Lower Threshold
u (Resume)
Full
. Frame I Frame I Frame Full
Full
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“ Per-Priority” Pause 2 01—l i

Sender

Pause (PO = xxxx, Pn = xxxx)

Pause (P1 = 0000)

l Frame (P=0) I Frame (P=0)I Frame (P=1)
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Receiver
Pri=0 Pri=1 Pri=n
Empty Empty Empty
Empty Empty Empty
Empty Empty Empty
Full Empty Empty
Full Empty Empty
Full Empty Full
Full Full Full
Full Full Full
Full Full Full
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MACZKFL X

SPMA : Server Provided MAC Address .
BEXEMACT FLR%EE A
—— FAFEIVIFTRULRZE{EH
to Host (TCP/IP, etc.) SPMA
FCol ENode MAC Addrese -FPMA
LA MAC Addrees
w0
NIC Gard with .E'ﬁ MR = -
“Losalees™ Ethemet MAC Hﬂi:u M i
e A FPMA : Fabric Provided MAC Address
Nermal NIC Interface FCol HAD SAddreseces
FC-MAR || N Part 1D 1
o Haat (TCHP: otc) FCAAR || N PortID 2

LAN MAC Addrees

D

NIC Card with e == m
“Lessleas™ Ethernet MAC |||||| m -
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FCoEIZ XA RIS

FC Node
Port FLOGI (to x’FFFFFE’)

LS_ACC with FC Address

FC Switch Port

FCoE - FCoE Switch
Node Port Enhanced Ethernet Fabric e
MAC | (Virtual Link) MAC
-I' -T------ ----- L B B B B N R & N 8 N B N | LB i B B | q*
i | |
| I ..‘3111};4, ’4\" | I
— - c‘-}._ e~ 1
FCoE o) ey FCoE Switch
Node Port ‘ N,a\}i‘l-’ ~~o Port
MAC -~ ~~~ MAC
_!L e ® T M _F;‘_’
i 1
to : ' |
| (Virtual Link) v
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FCoEIZ#I1F5Link End Point (FCoE_LEP)

FCoE Enhanced Ethernet Fabric FCoE Switch
MAC MAC
LEP I./C | 7(}|'> LEP
FCOE ----- -II - y { 1} II R EN EE . FCQE
LEP \57/ '*ﬁ‘@f% ) w"\\-/" > LEP
‘..‘k‘{w"?] ‘ﬂ"‘ -
— s ~ o"’
FCoE \"“,g*‘ FCoE Switch
Node Port LS IR Port
\\,\“ ‘f‘ “Iv.
MAC “-‘ﬂ_\)’a’ﬂ' ~ .~~ MAC
LEP I.-’C a\l - ./4 \| > LEP
FCoE '. Virtual Link [x:z] Vo FCoE
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FCoE / NPIV:
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FCoE Enhanced Ethernet Fabric FCoE Switch
Node Port Port
MAC :
W (roe| oL oot [ VE
o 1 o
Port | LEP | 4'\UL "(’de 4 LEP | Port
‘sf'o/r FCoE | VE
"x’:"lse/ 1 . : LEP | Port
FCoE sl E FCOE Switch
e ~»
Node Port MAC "\*\;}:! ’O' ~ ~~~ : MAC Port
(x) AV, ? ~ - (z) | FCoE | VE
\“\ \)’a’f §~~ ------’-«----- LEP Port
» ~
VN | FCoE AW & FCoE | VF
Port | LEP '""‘T"i "';’{'\\"b”'"" LEP | Port
VN | FCoE | Virtual Link [x:2] - FCoE | VF
Port | LEP | ‘i\_/- \7+ LEP | Port
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