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What is Open-FCoE? >DC .~
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1 Open-FCoE project is an implementation of an FCoE
initiator. The goal of the project is to have a native
FCoE initiator in different operating systems. Not all
OS initiators are open-source.

7 Hosted at www.open-fcoe.org

Git repository

Developers mailing list
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Support 3" party host , Smantec_
management applications

(ex. EMC Control Center) Veritas Software

fn‘ig’f*;ig‘zé[‘s + Intel GUI (DMiX) Enterprise storage management consoles.

Managing, monitor, and control the FC cloud
A Storage ith Ci 31d v SAN i
Explorer with Cisco or 3" party managemen
suite

industry Sandard | o
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el
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Ethernet
Host (Initiator) < i
FCoENIC T
< B » SAN storagelappliarjce end-end
administration.

Local Basic Adapter 2

. . . In-band management queries via " " EMC
Configuration and Fabric standard link service requests NetApp where information lives

Discovery Views
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Intel® Ethernet Open-FCoE

Operating Systems & Drivers

v Windows: Released Intel initiator w/FCoE Logo
v Linux: Native in kernel, RHEL6, OEL6 & SLES-SPI

v ESX: Native in ESX 5.0, passed VMware certs,
EMC/NetApp certification ongoing

v MAC OS & Solaris | 1: 374 party development

Testing, Validation and Reliability

v Intel validation? complete for Windows, Linux and ESX

Application testing ongoing: Exchange, Databases, etc

v In testing at >14 storage, server, OS & testing partners +

Open-FCoE community contributions

Demo’ed interop at UNH and SNW on par w/peers
20+ FCoE POC’s in process
Active in TI10/11, IEEE, EA, FCIA, SNIA, SNW

Storage Systems
v Over 40 systems ship with | & 110G Intel Ethernet

v FCoE Target: Linux target code completed
SanBlaze launched 2 FCoE products with the Intel X520

2011 Storage Developer Con

1 Denotes native OS FCoE and DCB/DCBx support
2 Executed in Intel LAD’s world-class Storage Networking Validation Lab
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OS Support

OS Completion
Windows 2008+ Intel Released
SLES-SPI! OSV Released
RHEL6, OEL! OSV Released
ESX 5.0 OSV Released

(vSphere 5)

Storage Qualification

Co. Windows Linux ESX
Netapp Done Done Pm';ress
EMC Done Done Pro';ress

Validated Switches

Vendor

| Model

FCoE Switch

Cisco Nexus 5010/20

Brocade 8000

Fibre Channel Switch

Cisco MDS 9216A, 9124,9 222i

Brocade

Brocade 48/4900
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X520 (82599) FCoE Offloads 2D S
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0 FC CRC Offload

On Receive calculates the FC CRC and validates that it matches the FC CRC in the FCoE frame. If the CRC is
correct, good CRC status is indicated to Software. Automatically calculates and inserts Ethernet and FC CRC for all
transmitted FCoE frames

0 FC Large Receive Offload

SW programs a DDP context before it issues FCP read command
DDP context contains — SG list, offset into first buffer, number of buffers, size of each buffer (fixed size)
DDP context is identified by XID, HW supports 512 DDP contexts

HW identifies FC frame sequence and copies data into DDP buffers if frames are in order

0 FC Large Sequence Offload
Similar in concept to TCP LSO
SW provides a context and prototype header
SW provides data descriptors to describe data buffers

HW performs segmentation

7 FCoE Redirection Table

Indicates ingress FCoE frames on different RX queues based on OXID or RXID (based on whether it is initiator or
target mode)

Allows for traffic to be balanced across different cores

2011 Storage Developer Conference. © Intel Corporation All Rights Reserved.



Linux Open-FCoE stack

fcoead
User Application coeadm  —s fcoemon a— I pad
Kemel ¥
Virtual File System
Block Device Drivers
F3
h 4
‘ SCSI subsystem
FY F Y
| FCoEtransportinterface |«
b 4 k. h h 4
« » libfc/libfcoe
FCoE HBA
fcoe
-~
h
|:| Intel vlan
developed
netdev -
I:l Vendor ¢
X520 device
v driver
HBA X520 NIC
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libfc — Implements the FC protocol
as defined in FC specs - FC-FS, FC-
LS, FC-GS, SCSI-FCP

libfcoe — Implements the FIP as
defined in FC-BB-5. Also has support
for VN2VN port (point-point, multi-
point) which is being defined in FC-
BB-6.

Fcoe — Implements the protocol
driver which encaps/decaps FC
frame into FCoE and vice versa. Also
has handler for FIP frames.

lldpad — A generic lldp agent daemon
for Linux which supports LLDP
TLVs for different protocols that run
on top of LLDP (DCBX, EVB, EEE
etc). Maintained by Intel at
www.open-lldp.org.

fcoemon — Agent which manages
FCoE instances in the system —
triggered via configuration files, CLI
or runtime events

fcoeadm — CLI for managing (create,
destroy, query) FCoE instances in
the system


http://www.open-lldp.org/�

Open-FCoE details

Sys/modulelibfcoe/create

2 Yolln

user

CONFERENCE
LARA, 2011

fsys/modyle’libfcoe/destroy
kemel
( SCSI-ML )
i libfcoe
¥
Dis covery SCSIFCP
Local Port Remote Port hanages Interacts with
Manages M . ;
anages discovery and scsi-mil,
local ports . . _
. e ra ction discoverad rediscawery manages scsi FLoE
libfc with Fabric targets of entities in data and initidlization
FC fabric contral path Pr[':‘Ftl‘;':]’D'
Exchange Manager
Manages all incomingfoutgoing frames,
sequences, exchanges
. . : Send/Receive
Init/flogiflogo Send/Receive
EC frames FIP frames
\y Initialization/Teardown
e E—

fcoe
Link Status FC MAC Rx Iua.ad FCoE encap/
snoop halancing decap

dev_gueue_xmit])

| i |
)

[ dev_gro_receivel)

skb tx hash() — Priority to TC

napi_gro_receivel)

) (
T T T T i l%criifurselemeﬂc

Interrupt/Mapi handler for R¥X ring



CLI for Open-FCoE

[rootlF19 ~]1# fipwlan —--help
Uzage: fipvlan [ options ] [ network interfaces ]

Options=:
-a, —-—auto Luto gelect Ethernet interl
-, ——-Ccreate Create =yatem VLAN dewvice:
-2, ——-3tart Ztart FCoE login automatic
-h, —--heln Dizplay thi=z help and exit
-, ——-wverzion Dizplay wver=sion informatio:

[FootEF19 ~]#
[rootlF19 ~]1# fipwvlan -a
Fibre Channel Forwarders Discovered

interface | WLAMN | FCF HMALC
etha | 15z | O0:0d:ec:ed:5£:00
etha | 15z | O0:0d:ec:ed:5£:00

[rootdFll ~]1# focoeadm —-help
Version 1.0.18

[-w]| ——wersion]
[-h|--help]

[rootlF19 ~]1# focoeadm -t

[rootdFll ~]# fooeadm -i ethZ.152-fooe

Dezcription: GZ599EE 10-Gigahit SFI/3FP+ Network Connection
Fevi=ian: o1

Manufacturer: Intel Corporation

Gerial Number: O01EZ 1909555

Driwver: ixghe 3.2.9-k2

MNurber of Forts: 2

Svmbolic Name: fooe w0.1 over ethsd. lhz2-fooe
05 Device Name: ho=st4

Node Name: Qx1000001E21909554

Fort Name: Qx2000001E21909554
FabricHame: Qx2095000DECADSFOL

Speed: 10 Ghit

Supported Ipeed: 10 Ghit

HaxFrame3ize: 2112

FC-ID (Fort ID): Qxz270027

Jtate: Online

less

Interface: ethi.l52-fooe
Tzage: fooeadm Foles: FCP Target

[-o| ——create] <ethi: Node Name: OxE50060150BEZ02230
[-d| ——destroy] -<ethi> Port MName: Ox50060162Z3B202280
[-r|--reset] <ethix Target ID: ]
[-8]| ——58can] -<ethi> MaxFrame3ize: 2045
[-i]| ——interface] [<ethX=] 03 Device Name: rport-5S:0-1
[-t|--target] [<ethi>] FC-IDI (Port ID): OxZ2701EF
[-1|--1lun] [<ethix] State: Online
[-5]| ——=stats] <ethi> [<interwvalx]

LUN ID Dewvice Namne Capacity BElock 3ize Description

0 Fdew/sdh .00 GE 512 DEZ RAID 5
1 Fdew/sdco .00 GE 512 DizC BATID 5 (rew 0430)
2 JSdewv/=dd a g
5] ] 5
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SNIA © SANTA CLARA, 2011

O Eliminate global locks
SCSI mid layer
VLAN driver
Allocate per-cpu data structures and locks in the FCoE stack
0 Make data structures cache aligned
Issue prefetch instructions
7 Numa aware memory allocation(s)
0 Multiple TX and RX queues
Allocate MSI-X vector per queue pair
Assign MSI-X vector to unique core
0 Align command queue/completion to same core

7 Load balance traffic

2011 Storage Developer Conference. © Intel Corporation All Rights Reserved.



Linux Open-FCoE Performance (fio)
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4 N\
Read Performance SNIA = SANTA CLARA, 2011
| ——
1000000 1400
900000 - 1200
800000 - —i —1 I
700000 - 1000
v 600000 - 200 4 N\
S 500000 - =) Test Configuration
= 400000 600 =
300000 - 400 HT Disabled
200000 200 SMP fixed IRQ affinity
100000 - B = DDP Threshold = 4096
0 - . . . . 1 0 fio iodepth = 64
512 4096 8192 16384 32768 65536 262144 noop 10 scheduler
Nomerges = 2 (I0 merging completely disabled)
10 Size (bytes) Sequential 10
SUT: Intel® Thurley
F—IOPS  ——MBPS Intel® Xeon® Processor X5680 (12M Cache, 3.33 GHz, 6.40 GT/s
S o’ Intel® QPI)
4 ) 24GB DDR3
Core Scaling Upstream 2.6.38 + fcoe stack cache alignments + skip vlan layer on
tx + per CPU pci pool for DDP + numa mem allocs for tx/rx rings
1000000 + no low latency interrupt
500000
800000 Network Configuration
700000 Brocade* Connectrix* M8000
4 600000 X520 connected @ |0Gbps
o 500000
gggggg | SanBlaze FCoE soft target:
200000 - Intel® Xeon® Processor X5680 (12M Cache, 3.33 GHz, 6.40 GT/s
100000 - Intel® QPI)
0 T T T T T T T T T 24GB DDR3
Four 10 Gig X520 ports with each having 16 SANBIaze luns
1 2 3 4 5 6 7 8 9 10 11 12 J
Num Cores
—4—Read IOPS =—ll—=Write IOPS
o o
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Open-FCoE Target Stack

Administration tool
(RTSAdmin ()

h J
‘ Configuration utility (lio-utils)

!

User

Pseudo filesystem (sysfs/configfs)

Kernel

4

¥irtual File System

4

Linux Block /O

2 ||
b
¥ E 3
SCSI Mid layer ‘ <
Fy = e
I:I Target stack @ g S
b 4 o
Linux : : . ) Targe':
libfcllibfcoe «— ftom_fc b
I:I Intel developed
fcoe Module
+ (TCM)
¥
vlan
netdev

in pseudo
Filesystem

F 3

Y

X520 device driver

X520 NIC

i

RAMDISK

Interface with memory
subsystem (VM) - memcpy
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tcm_fc — acts as transport
specific service provider

On load registers itself
as FC4 provider with
libfc

libfc invokes tcm_fc entry
points on receiving
plogi/prli/read/write from
initiator if lport is acting as
target. Default role of lport is
initiator. (Iport gets created
when fcoe is enabled on a
device)

Supports X520 offload
features in target mode. (FC
CRC, DDP, LSO)

All fcoe target components
are upstream (Linux 3.0.0)

RHEL/SuSE planning to
support open-fcoe target
stack in the next point
release. (RHEL 6.2, SLES| |
SP2)



ESX 5.0 - Open-FCoE Architecture SDC.1
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0 Layered model just like
windows and linux with
important differences

iSCSI | Virtual SCSI/ No protocol driver in
TCP/IP Storage Stack VMKLinux, so the base

Virtual driver has to assist the
witch CNA layer into forwarding

OpenFCI/LIbFC | FCoE frames to Open-
: CNA Layer FCoE stack

LAN = 0 FCoE frames don’t go through
Netbev SR vswitch, as vswitch is not

\ 82599 Base Driver lossless

0 FCoE management integrated
into vSphere 5.0 and esxcli

e

| LLDP |7

Hypervisor

UserWorId DCBX/ ~, |

‘\

Ph yS ical 82599 Adapter

Server % @

— Eth
—FCoE —

<«—» Management Flow
< Storage Flow
< LAN Flow
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VMware vSphere® 5 with Intel® Corporation FCoE S D C --I
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Ad apte r SNIA © SANTA CLARA, 201 |

( \ File Edit View Inventory Administration Plug-ins Help

VMware vSphere

B & 3%

10.0.2.87 VMware ESXi, 5.0.0, 441354

H vimware ﬁ ﬁ |ﬁ Home b g Inventory D Eﬂ Hosts and Clusters |@;I Search Inventory

| " Summary | Virtual Machines | Resource Allocation | Performance - [ GLIC Gl L. Tasks & Events | Alarms | Permissions | Maps | Storage Views | Hardwa

Lrdware Storage Adapters Add... Remove Refresh Rescan All...

Processors m = | va |

Intel Corporation FCoE Adapter

Memory
Storage & vmhba37 Fibre Channel ...  10:00:00:1b:21:90:8f:43 20:00:00:1b:21:90:8f43

vmhba3s Fibre Channel ... 10:00:00:1b:21:90:8f:42 20:00:00:1b:21:90:3f=42
i5C5I Software Adapter

@ vmhba36 iSCSI ign.2011-08.com:r7-svril:

Metworking

Storage Adapters
Metwork Adapters
Advanced Settings Details
Power Management

vmhba36
Model: iSCSI Software Adapter
ISCSI Mame: iqn. 2011-08. com:r7-svr 10
Licensed Features iSCST Alias:
Connected Targets: 0 Devices: 0

Properties...

nftware

Time Configuration
DMS and Routing View: |Devices Paths |
Authentication Services
Power Management sl | il
Virtual Machine Startup,/Shutdown
Virtual Machine Swapfile Location
Security Profile

Host Cache Configuration

System Resource Allocation
Agent VM Settings

Advanced Settings

4

Recent Tasks
| %) 1asks w Alarms |
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Intel® FCoE Adapter Configuration**

Use vSphere Client to configure FCoE adapters on Intel® Ethernet Adapter

SDC .1
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X520

SNIA © SANTA CLARA, 2011

Setup Network switch ports for DCB and FCoE support — The switch configures DCB on the FCoE

adapter

Set Up Networking for FCoE -- Connect the VMkernel to physical NICs that will be used for FCoE for FIP
(FCoE initiation protocol) to communicate with the switch using LLDP to setup DCB on the Intel FCoE

adapter
Procedure
Log in to the vSphere Client, and select a host from the inventory panel.
Click the Configuration tab and click Networking.
8 FCoE QL In the Virtual Switch view, click Add Networking.
VLAN ID: -- Select YVMkernel and click Next.

+ VMkernel Parts (3)
Wirtual Machines (0)

Select Create a virtual switch to create a new vSwitch or add new port group to existing
Select the network adapter (vmnic#) that supports FCoE and click Next.

Enter a network label and click Next.

Specify the IP settings and click Next.

0 o NS LA W N =

Review the information and click Finish.

Actlvate Software FCoE Adapters -- You must activate software FCoE adapters

@ Add Storage Adapter lﬁ Procedure
& I. Log in to the vSphere Client, and select same host from step 2 from the inventory panel.
2. Click the Configuration tab and click Storage Adapters in the Hardware panel.
[ Add Software FCoE Adapter 3. Click Add and select Software FCoE Adapter.
’O—Kl T ‘ 5 4. From the drop-down list of physical network adapters, select the same vmnic from step 2.
5. Click OK.

Intel® FCoE Adapters are now enabled and ready to use

Storage Adapters

Add... Remaowve Refresh Rescan All...

Dewvice

isCsI Software Adapter
P T o 1

Type

P =

WA

jop 10009 04 | o ﬁrﬂ-D?_Q!DE_ETUHnnﬂ

Intel Corporation FCoE Adapter

{= wmhba33

Fibre Channel o...

10:00:00:1b:21:55:1f:4a 20:00:00:1b:21:55:1fa

[ =] '\.-mhba34

Fibre Channel o.
S—

10:00:00:1b: 21 55: 1f4b2l2| 00:00:1b:21:55:1f4b

20TT Storage Developer Conterence. © Intel Corporatlon All nghts Reserved.

14 *¥Intel Corporation FCoE Adapters are supported on Intel® 82599 10 Gigabit Ethernet Controller and the Intel® Ethernet Adapter X520



Verify Intel® FCoE Adapter Configuration SDC.1
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Use esxcli in vSphere Management Assistant (VMA) to view Intel FCoE adapters SNIA B SARTA CLARA. 20i 1

esxcli fcoe nic list

Intel FCoE Adapter Enabled

Priority, Source MAC, and VLAN
are automatically configured

Port #2 Intel® Ethernet 10Gb X520

Intel FCoE Not Enabled

esxcli fcoe adapter list
_Intel FCoEisonvmhba38

Intel FCoE adapter configuration details




FCoE Windows SV Architecture SDC

Includes support of SNIA HBA APIs for ENcE
3rd party management and 2011
virtualization.

User

Kernel

Utilize Virtual
Storport Driver
Model

Supports PnP
Enumeration of

o Virtual FC ports
= over LAN ports
@)

) Microsoft _

o

©

R4

= Intel

Unified bus driver and
FCoE protocol OOB media specific prot_ocol driver single
control of offload assists image model
[ MS assigned tag 080010000 ] Intel X520
NIC

201 Storage Developer Conference. © Intel Corporation All Rights Reserved.
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Intel{R)} Ethemet Server Adapter X520-2 Properties K E | Intel(R} Ethemet Virtual Storage Miniport Driver for FCoE Pro__ E-

WLAMNs I Boot Options I Drriver I Cietails I Resources Genemll Fabric View Advanced IStatlstu:s I WLAN I Diriver I Detallsl

General I Link Speed I Advanced Data Center | Teaming
Advanced Host Bus Adapter Settings

S (intel.
% Data Center Bridging Settings WWHN  20:00:00:1b:21-37beof

( I nte,.l Shatus: 0 perational

FCoE Properties... :

¥ Use Data Center Bridaing Settings: Value:
Optians: Timeout Value IE: ﬁ
- - DeviceGiDepth
II-ISE Switch Settings j Linkdown Timeout
i Loeal Bratd ity Eraum Setinas
[5TEE [ EsEnptian [l zer Brianties B amdisdth =
1] (L I G B
i FlEak I 3 vI 40 _I
Data Center EE Time in units of seconds before an SAB request inttiated by the ;I
oy | digk clazs driver will time out.
R : . . ) )
?tatus. !:lII:L on the |n:|:!'| to _.lspla;. the cperatlcnal status For FCoE, valid values range from 1 to 255 seconds
{Operational or Hon-Operational} of the fellowing DCE —
features: Y g Note: A restart is required to implement Timeout Value
L zetting changes.
Priority Group
Priority Flow Control LI
oK I Cancel |
=

LAN device properties linked to FCoE
storage device properties

2011 Storage Developer Conference. © Intel Corporation All Rights Reserved. 17



Windows Open-FCoE Performance (I0OMeter)

p
Write Performance
800000 100
700000 20
600000
., 500000 60 g
o
& 400000 2
300000 a0 v
200000 20
100000
0 T T T T T s : ; 0
512B 4K 8K 16K 32K 64K 256K 1M
10 Size (bytes)
s (OPS  =—+=—(CPU %

o A
' ™
Read Performance
1100000 100

1000000
900000 30
800000
700000
£ 600000 €0 3
O 500000 \ =
400000 \ 40 U
300000
200000 20
100000 -
0 T T T T T T Pr—— 0
512B 4K 8K 16K 32K 64K 256K 1M
10 Size (bytes)
I (OPS == (CPU %
o A
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Test Configuration
lometer v. 2006.7.27

No. of Ports Tested = |

No. of Managers = |

No. of Workers = 16

No. of luns = 96

No. of Outstanding I/Os = 5
Target Ports Used = 8

SUT: Intel® Thurley(CRB)

Intel® Xeon® Processor X5680 (12M Cache, 3.33 GHz, 6.40 GT/s
Intel® QPI)

24GB DDR3

BIOS tx0093

Windows* Server 2008 R2 x86_64

Network Configuration
Brocade* Connectrix* M8000
82599EB Connected @ 10Gbps

2 Ramsan* 400s:

4 4Gbps FC ports per Ramsan, total 8 ports
12 luns per port

Ram disks of 300 MB each

201l Storage Developer Conference. © Intel Corporation All Rights Reserved.



Unified Networking: Application Tests SDC 1
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No performance advantage for HBA, CNA, or Full Offloads SNIA  SANTA CLARA, 2011

- IOPs and CPU Utilization for iISCSI**

Demartek Report // Microsoft Exchange Jetstress
__,_"-"""__' geptember 2010 10000 100
— 8000 - - 80
ce
ter performan
intel® 196,5f§§fsandi505' 6000 - - 60
Evaluat"’" , contract with 1te! corporstio” p— /ﬁ
ramation 490 PEP ™0 4000 - - 40
pmb——my 2000 - - 20
i
M::‘::'J“w.nucf 0 - - = 0
— IOPs Intel Emulex Qlogic CPU
Evaluation E"mwn'em
s |IOPs and CPU Utilization for FCoE**
e Microsoft Exchange Jetstress ;54
P 10000
gvaluation 5""*"#‘*#“
8000
6000
4000
2000
0
IOPs Intel Emulex Qlogic CPU
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Yahoo™* POC Results: VNX7500 Beta Report SDC.1
Presented at EMC World by Ruiping Sun

STORAGE DEVELOPER CONFERENCE
Principal Database Architect, Yahoo
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Yariool EMC’  (inteD

Intel® Server Adapter
X520-DA2.cs

redHat

Provided by EMC Corp and Yahoo Corp. Originally presented at EMC World

2011 Storage Developer Conference. © Intel Corporation All Rights Reserved.
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Data Warehouse/Mart 1O Profile

DB Type
Allocated Storage
DB Size

Total Reading 10 Per Day
Total Writing 10 Per Day

Peak Reading
Peak Writing
ELT

Query

i AHOO ’ Provided by EMC Corp and Yahoo Corp
| U

Data Mart
100T
10T
24T
6T
| GB/sec
500MB/sec

Direct load and Merging

Parallel and Lookup

2011 Storage Developer Conference. © Intel Corporation All Rights Reserved.
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Data Warehouse

250T
|P (uncompressed)

160T
30T

4GB/sec
2GB/sec

Direct load

Mainly Parallel

21
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‘ Switch with FCoE Support rediat
redHat Cisco* Nexus* 5010 .

4 FCoE Ports Used

'

Fibre Channel over Ethernet (FCoE)

Intel® Server Adapter X520-DA2

10Gb Ethernet Adapter with Open FCoE support
2x Dual-port 10GbE NICs with 2 port used
Open FCoE initiators in Red Hat Enterprise Linux 6.0

" OnSECoE \V 6 ‘ ’ | P

Fibre Channel

Qlogic* QLE2562

Fibre Channel (FC) Host Bus Adapter (HBA)

2x Dual-port Fibre Channel 8Gb with 2 port used

Fibre Channel Storage

EMC* VNX7500 Configuration:
Disk 600G SAS 10K RPM
Total number disks: 150

RAID RAIDS: 4+1
Total Raid Group: 30

HOO’ Provided by EMC Corp and Yahoo Corp LUN 1 LUN (2T) per Raid group
A Ne Total LUN: 30 (2T/LUN)

2011 Storage Developer Conference. © Intel Corporation All Rights Reserved. 2
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Report: FCoE VS FC

Sequential Read (120 Threads, 512k block)
Sequential Write (120 Threads, 512K block)
Random Read (240 Threads,32K block)

Random Write (240 Threads, 32K block)

7 Random IO is about the same

2 x 8Gb FC

| .56GB/sec

| .55GB/sec

20K IOPS

3K IOPS

Transport capacity is not the bottom neck
0 Sequential IO throughput is improved 5%

Transport capacity is the bottle neck

AHOO’ Provided by EMC Corp and Yahoo Corp
-I X

2011 Storage Developer Conference. © Intel Corporation All Rights Reserved.
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10Gb FCOE
|.84GB/sec
|.73GB/sec
20K IOPS

3K IOPS

23
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Report: FCoE VS FC >DC .~
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2 x 8Gb FC 10Gb FCOE
MAX IO Throughput 800MI.3/sec. Per port 920MI§/sec' Per port
(per direction) (per direction)
Total CPU consumption 30% of | core 45% of | core

(Server side, worst case)

3 15% 1O transport capacity improvement over FC
0 FCoE consume more CPU than FC
It is negligible

AHOO’ Provided by EMC Corp and Yahoo Corp
-I N

2011 Storage Developer Conference. © Intel Corporation All Rights Reserved. 24
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1 FCoE SWV initiators are here to stay!

3 Performance on par with HWV offloaded solutions in
real world benchmarks

2011 Storage Developer Conference. © Intel Corporation All Rights Reserved. 25
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Backup

201 Storage Developer Conference. © Intel Corporation All Rights Reserved. %



Intel® Unified Management SDC .1
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Installation:
0 FCoE Stack: Installed as part of the OS (if native) or Intel® 10GbE adapter
0 MAC address: Dedicated for LAN and FCoE

Initialization:
0 DCBx: detects DCBx switch (link partner) and exchange DCBx states
O Initiator: queries base driver if link partner supports FCoE

Discovery (FIP):

O Initiator: Automatically initializes and advertises as an FCoE initiator and seeks an FC switch
and FCoE VLANs

O Switch: Switch advertises via FIP existence as an FC switch and FCoE VLANSs

O Initiator: Collects the advertisements, selects correct VLAN and identifies master FCF switch
for log in

Run time:

@ VLANSs: LAN and FCoE co-exist on separate VLAN:s:
FCF Switches support VLAN to VSAN mapping

3  SAN: Will be seen as a FC node and respond to any in band FC mgmt request

0 Teaming: Support host side teaming with MPIO.
Dependent on switches to support switch teaming with MPIO

0 DCB: Provide no-drop behavior and allocate bandwidth

2011 Storage Developer Conference. © Intel Corporation All Rights Reserved.



SCSI| Read

Application SCSl subsystem FCoE Initiator SW Base Driver MIC Target S D c =

STORAGE DEVELOPER CONFERENCE
SNIA © SANTA CLARA, 2011

read()

> build_scsi_cdb_and_gueue()
[
|
|
:> scsi_strategyi) :
|
|

|
|
=
|
|
|
: send_cmd_to_driver()

|

|
allocate_ exchange_sequencer)
i

|
allocate_an d_builjd_FCIFCoE_fra rnel)

VU

r___

prograrm_ddp_contest()
Signal: [OVvrite

send_feoe_frame_to_driver()

| allocate_context()

queue_FCoE_con{ext_de scriptor)

gueue_data_d esclriptorlj

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| Signal: [OVvrite |
|
|

/

#en d_FCoE_RD_frare_to_target(y

I ral

I
send_FCP_data_frames_ta_initiatard)
|

|
drma_data_to_user_buffers()
|

i

receive_FCP_RSP( |

invalidate_contexd()

J

pass_FCP_REP_to_host() |
& 1

! | unmap_buffers_and_cleanup()
indicate_ FCP_RSP_to_stack

. free exchange sequence
complete_scsi_cmd () - ge_seq 0

I

complete_read()

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
:
| e

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
i
.
|
|

2011 Storage Developer Conference. © Intel Corporation All Rights Reserved. 28



SCSI Write

Application SCEl subsystem

Base Driver NI Target D ‘ : I

! GE DEVELOPER CONFERENCE
|
|
|
|
|
|
|
|
|

writel) 1

|
D build_scsi_cdb_and_gueue()

I |
| scsi_strategy() :
|
l

SANTA CLARA, 2011

send_cmd_to_driver()

|
allocate_ exchange/sequence()
|

D allocateianI:LhuiIlI:LFCfFCDEjrameO
|

| |
| I
send_fooe_frame_to_driver()

»

L
|
I
|
|
|

queue_data_descriptor)
1
Signal: 1OWWrite 1
|

|
gend_FCoE_WR_frame_to_target
L

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
0
|
| receive_xfr_rdy() :

!

pass_xfr_rdy_to_host(d)
_

L
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
: indicate_sxfr_rdy_to_stack() :

Process Exchange D create_FCDE_fra'me_upto_burst_sizeO
using LSO |

send_fooe_frame_to_driver()
]

-
]

queue_context_descriptar()
1

1
gqueue_data_d esc:riptor[)

1
create_jand_send_FCP_data_frames_to_target(
|

I
:> writeback_tx_descriptors(

transmit_completion_inte rrupt()

& I
|
|

Sl

WY

clean_tx_and_un r'napih uffers()
| receive_ FCP_RSP(

1
| pass_FCP_RSP_to_host)
_IL(*

T

) indicate_ FCP_RSP_to_stack()
complete_scsi_cmd() e i

cornplete_write ()

B e



	Open-FCoE: Architecture, Management and Performance
	What is Open-FCoE?
	Open-FCoE: Management
	Intel® Ethernet Open-FCoE 
	X520 (82599) FCoE Offloads
	Linux Open-FCoE stack
	Open-FCoE details
	CLI for Open-FCoE
	Performance..
	Linux Open-FCoE Performance (fio)
	Open-FCoE Target Stack
	ESX 5.0 – Open-FCoE Architecture
	VMware vSphere® 5 with Intel® Corporation FCoE Adapter
	Intel® FCoE Adapter Configuration**�Use vSphere Client to configure FCoE adapters on Intel® Ethernet Adapter X520
	Verify Intel® FCoE Adapter Configuration�Use esxcli in vSphere Management Assistant (vMA) to view Intel FCoE adapters
	FCoE Windows SW Architecture
	FCoE Management via DMiX
	Windows Open-FCoE Performance (IOMeter)
	Unified Networking: Application Tests�No performance advantage for HBA, CNA, or Full Offloads
	Yahoo* POC Results: VNX7500 Beta Report�Presented at EMC World by Ruiping Sun�Principal Database Architect, Yahoo
	Data Warehouse/Mart IO Profile
	The FCoE  Infrastructure
	Report: FCoE VS FC
	Report: FCoE VS FC
	Conclusion
	Backup
	Intel® Unified Management�Turning on FCoE
	Slide Number 28
	Slide Number 29

