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Compatible Operation ~ Enabled ;'

Encapsulated Task Offload
Encapsulation overhead

Intermupt Moderation

IPV4 Checksum Offload

Jumbo Packet

Large Send Offload V2 (IPv4)
Large Send Offload V2 (IPvE)
Maximum Number of RSS Process

Maximum Number of HSS Queues

Nvgre Encapsulated Task Offload
QoS

Receive Side Scaling nd

OK Cancel

XFw T3 PowerShell #fiH L T, mA b XL —F (7 L AT L TRoCE WEZNI 2> TWDHZ & AMERLE
7,

Get-NetOffloadGlobalSetting =< 3 NiX, NetworkDirect N AN/ >TWAHZ &2 RLET,

PS C:\Users\Administrator> Get-NetOffloadGlobalSetting

ReceiveSideScaling : Enabled
ReceiveSegmentCoalescing : Enabled
Chimney : Disabled
TaskOffload : Enabled
NetworkDirect : Enabled
NetworkDirectAcrossIPSubnets : Blocked
PacketCoalescingFilter : Disabled

AT v 74 Powershell ZEEN L, kD=~ FE AT LET,

get-SmbClientNetworkInterface

AVN—C K A4 —H%y F(RoCE) /A—2 322 1) 1)) —Z 41 ED RDMA 0 Cisco UCS Manager SXEH A K .
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Get-SmbClientNetw

< R5S

Capable RDMA Capable

True
True
Falsze
False

True
True
Falze
True

C:\UsersyAdministrator>

Windows T RoCEv2 £ L7=-SMB ¥4 L4 FD&EE |

rkInterface

Friendly Mame

switch)
pl)

¥} vEthernet

¥ wvEthernet
Ethernet
Ethernet
Ethernet

Kernel Debugger)

AT w75 enable - netadapterrdma [-name] ["Ethernetname"] & AJj L 4
AT Y T6 ROFIEICHE> T, AA TRIKHZL RoCEV2 E— N 1 OREL MR L £,

a) Powershell ==~ > K netstat-xan % {# ] L T,

smb 7 747 > k& smb ¥ —/N Windows & A kD 5D

VAT =% LEd, UAT—ida~xr FEAICFERSNET,

PS C:\Users\Administrator>
PS C:\Users\Administrator> netstat
Active NetworkDirect Connections,

Mode IfIindex Type
Kernel Listener
Kernel 26 Listener

PS C:\Users\Administrator>

Listeners,

Local Address

SharedEndpoints

Foreign Address

NA
NA

b) smb-client —/N 7 7 A LILFITEE ) L, VO BIEZBIE L £,
) NT7F—vLAE=HIZBEIL, RDMAT 77T A BT A BERSINTND I L EMHERLET,

A Computer Management
File
|2 @ e B

Action View Help

;-}‘- Computer Management (Local 5H W B2

~| g F| L OER|N

» [} System Tools

¥} Task Scheduler

[MWIN-RS0G91HKMET |

|u| Event Viewer
zi| Shared Folders
d% Local Users and Groups
~ \.‘l‘ Performance
~ g Monitoring Tools
E& Performance Me
- Data Collector Sets
[ Reports
A Device Manager
w 58 Storage
W Windows Server Backup
= Disk Management
S Services and Aoolications

RDMA Activity Hyper-V Virtual Ethernet Adapter #2
RDMA Accepted Connections 2.000
RDMA Active Connections 2.000
RDMA Completion Queue Errors 0.000
RDMA Connection Errors 0.000

.RDMA Failed Connection Attempts 0.000
L\ﬂDBJ\ Inbound Bytes/sec 598,340,974.354
RDMA Inbound Frames/sec 553,916.589
RDMA Initiated Connections 0.000
RDMA Outbound Bytes/sec £,388,510.951
RDMA Outbound Frames/sec 35,589.2T70

AT w771 Powershell =~ K 7 1 R,

netstat-xan H /ja~ > FEFH L o N 2F v 7 LT, #

RENTWAZ LR LET, a~wr R7Fa 7 b Detstat-xan # EI7 752 L b T £9, #T

> N U 23 netstat xan (HIZFRREINTWALEIR. 77472 &Y — DM TRoCEV2 £— K 1

ELLHELSINTWET,

£ T
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| Windows T RoCEv2 {3/ L 1= SMB %A L4 FDEE
UCS Manager TDE— K 2 DETE .

wWsers\Administrator> netstat
Active NetworkDirect Connections, Listeners, SharedEndpoints
Mode IfIndex Type Local Address Foreign Addres

Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
Kernel

Connection ¥ | 5 50.
Connection . . d 50.
Connection 50.
Connection X 50.
Connection

Connection

Connection

Connection

Listener

Listener

Listener

Listener

GE)  IPEIIREDOARTT,

L

4

4
11
11

s (Pl R

aNHBAAON

P =

ATv T8 T 7 /L TIE, Microsoft ® SMB # A L7 NMEIRDMA A % —7 = A AZ L1 2 fHld> RDMA 5t % Hie
S LEJT, RDMA A V¥ —7 = A AZ & |2 RDMA 85t % |l £ 72138 0B A H TE £,

7= & 21X, RDMA 850 % 4 #2837 121%, PowerShell CIRD 2~ KEASLET,

PS C:\Users\Administrator> Set-ItemProperty -Path °
"HKLM:\SYSTEM\CurrentControlSet\Services\LanmanWorkstation\Parameters"
ConnectionCountPerRdmaNetworkInterface -Type DWORD -Value 4 -Force

UCS Manager TDE— K 2 DKE
VMQ 8t R Y & —iXvmmq & L CEH SN ET,

IR B I
F— R 1 CRoCEV2 RV o —%FELET,

FHERENT 740 b OT HT 5 KY v— IMQ-SMBA) AT 572, E 73RO
$1% ROCE B 0/3F A — 5 54 L Ta— DA —F 5o b THT 5 K)ot
RELET.

AVN—=U R A=Yy k(RoCE) /8A—2 3 21)1)—R 41 £ RDMA O Cisco UCS Manager R E /71 F .



Windows T RoCEv2 £ L7=-SMB ¥4 L4 FD&EE |

. UCS Manager TOE— K 2 DRE

Servers |/ Policies / root / Adapter Policies / Eth Adapter Policy MQ-SMBd

All -
- ] General Events
v root {5 |
¥ Adapter Policies RaCE : Disabled () Enabled
Eth Adapter Policy default RoCE Properties

Eth Adapter Policy Linux
Eth Adapter Policy Linu-NyMe

Version 1: |(«) Disabled Enabled

Eth Adapter Policy MQ Version 2 : Disabled (e Enabled
Eth Adapter Policy MQ-SMBd Queus Pairs : | 256 [1-8192]
Eth Adapter Policy SMBClient

Memory Regions : 65536 [1-524288]
Eth Adapter Policy SMBServer
Eth Adapter Policy Solaris Resource Groups : | 2 [1-128]
Eth Adapter Policy SRIOV Priofity Pratinuem v

Pl B e P e am

* RoCE : %)
e NR—=Ua ] Y
cNR—=T a2 A
e X a— T 1256
o A U BHI : 65536
U V—R T N—T 4
« BERIENL : 7T T
WROMEZAEH LT VMQ # R U o — 2Bl L £,
v VF Fa— A%
« 7 YNIC D¥% : 16

«VMMQ 7 % 7% KU v — : MQ-SMBd

BEHAE

. A=Y K A4 —H2xy k(RoCE)/A—2 322 1) 1))—X 41 £D RDMA 0 Cisco UCS Manager 3




| Windows T RoCEv2 Z{Ef L1 SMB 51 LY FDRE

&
ATy T2
ATvT3

ATy T4

ucs Manager cnE— F20%E [

All

* VO Connection Polickes

MEEge 1281 WITHTg

ymmg16

Actions

Dalete
Dhalet,

WImq

* ushIC Connect

on Polickes

= LAMN ! Policies |

| Genaral |

Evenis

root [ VMQ Connection Policies /

vmimag

Properties
MName o vmimg
Dwxscripbion

Mkt Cueus Dvsabled (o) Enabled

Nurnber of Sub vNICs ¢ 16

VMMQ Adapter Palicy : | MO-SMBd w

[Navigation] - > C [Servers] %7 U v 7 LE7,
[Servers] > [Service Profiles] DIBIZEBRELZET,

[—E X 7077 4 JL (Service Profiles)] > [VNIC] % JEBH L .

N BEIRLET,

WET D VMQ Hfi AR U v — 77 7 A

[4f% (General)] % 7' ® FIZ& % [VNIC 7 H/8T « (VNIC Properties)] (288 L. [H U > — (Policies)] fEIE
FTAZr—ALLET, WICHY V—DREEZRD I I ICEELET,

a) THATHRI—DOEAIEL. VT Win-HPN-SMBd #9575, £7213E— F1ORIICHE LT

HTH R —E AL T EEN,

b) QoS 7R L —DiEIL., [best-effort] ZEIR L F 7,

» AoCE A4t
Actions
® rsl -

¥ 5P CHI B Chargpe MAT Addresss
» 5P_CH3_BZ

» 5P_CH3I_B3

» 5P_CH3_B4
» SP_CHI_BS O
» SP_CHI_BE (D)
» 3P _CHI BT (D
» 5P CH3I_BE

» SP_CHABY (B

» SP_CHA_BI

» 5P _CH4 B4

Al - Servers [ Service Profiles | root | Service Profile R.. ( wHICs | wNIC RNICY
F NG mgent Ganeral WLANS VLAN Group Event
Fault Sumemary Oy ahorsd Speisid Lirvis Rt
b oG ARG &
State Appled
» HOCE RS @ G i @ Policies. -
» RoCE Ae ° o a o Adapier Polcy
Adapier Polcy inglance ir = HF

CioS Palcy
oS Policy instanco

Hestwork, Contiol Palicy

Hertwork. Control Policy Instance - or

weshold Polcy

Theshold Pobcy Instance:
Virtual Host interface Placement

Demrod Placemant

AChial ASSiGnmER 1

Connection Policies
Dynaenic «NIC () LsIC () VG

VMO Comnechon Policy

VMY Mrnneestinn Priiey sdines < oo - eon -
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Windows T RoCEv2 £ L7=-SMB ¥4 L4 FD&EE |
B ~xrxrucoE—r208E

AT 75 [SaveChanges] #7 U > 7 L&,

ATvT6 [FEHF—=v=a]A T, [LAN|Z27 U7 LET,

ATw 71  [LAN]>[7R1) > — (Policies)] > [QoS /R 1) — R X k T 7+ — bk (QoS Policy Best Effort)] % &R L £,
ATy 78 [FRR FEHIE (Host Control)] 2 [ZJ)L (Full)] IZRRE L £,

Al = LAN ! Policies !/ root /| QoS Policies | QOS Policy best_effort

Actions Properties

hame | best_effort
ot 2ol Cremer © Local
Show Policy Usage
Egress
Pricaity Best Effon b

Burst{Bytes) 10240

RatelKbps) line-rate

WITITG Hiost Congrol More (e Full

ATw 79  [SaveChanges] =7 U 7 LET,
ATy T EEE{LRE(FH,. UCS Manager CHETINEREINE T, A ¥ —T7 oA/ AEHEHLET,

RDERY
P— "B LIED, AARTE—R2Z2RELET,

s — - R =7 =
RAMVATLTHDE—F2NDEXTE
Z DK AT TliX, Windows Server2019 & A H#i4:D & 5 Hyper-VARALY 7 o = 7 2 L £
D
18 H B HEIIC
« UCS Manager & 78 A NGk LT, E— F 1 OBfz%E L TR L E 7,

« UCS Manager DE— K 2 Z%E L E7,

AT Y1 Hyper-VAA v F v X =V |IBBHLET,
ATY T2 ROCEV2HHEA =V H Y b A X —T 2 A ZADF LWMEER Y b T —2 AA > F (vSwitch) Z1ERL L £ 77,

a) [#EB v kT —7% (External Network)] Zi#&R L, [VICA —Y 3y k4 22— x4 X 2(VICEthernet
Interface 2)] B L O [BEBARL—T A VT VRATLATIDRY b I—9 THTIOEFEHAT S
(Allow management operating system to share this network adapter)] % 3®&R L £ 7,

b) [OK] %7 V27 LT, IREAL v TFZERLET,
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| Windows T RoCEv2 £ L 1= SMB %1 L ¥ FDEE

w2k v27LacnE—F20%E [

Powershell f > % —7 = A A ZEEH L E£7,

ATV T3 FT7 4L FLSD vPort ZRRE L. KD Powershell =~ > RZ&ZfEH LT RDMA ZHZ LET,

add-vmNetworkAdapter -switchname vswitch -name vpl -managementOS

enable-netAdapterRdma -name "vEthernet (vpl"

a) RO Powershell 2~ REZEH LT, REAA v FEHRELET,

new-vmswitch -name setswitch -netAdapterName “Ethernet x” -enableEmbeddedTeam S$true

ZHCED . AL v FMERENET, A F =T = ZAEFRT DL, WREMEHLET,

get-netadapterrdma

add-vmNetworkAdapter -switchname setswtch -name svpl

AVN=U KA =43 b (RoCE) /A— 3 2 1) 1) —Z 41 £ RDMA 0 Cisco UCS Manager 3271 K[|



Windows T RoCEv2 £ L7=-SMB ¥4 L4 FD&EE |
B =t x570coE—r208E

FHEANTDHE, HLv vport RFERSINET,

get-netadapterrdma

b) wvport ZBI L ET,

add-vmNetworkAdapter -switchname setswtch -name svpl

FHEATTTDHE, H LW vport NERSNET,

get-netadapterrdma

c) vport CRDMA =8 LET,

enable-netAdapterRdma —-name “vEthernet (svpl)”

i 5 D —,30 RDMA %f)iis vport TIPV4 7 KL A %% E L 7,

smb Y — _RCHEEZERL L, smb7 T4 7 N CHFE-Y L7 LET,

a) HARNTATLADsmbZ 74T MBI smb h— "OBEIL, BIRO X 92 RoCEvV2 %f)is vNIC %
BmELET,

b) WHOH— NZECIP Y73y hERIUEAD vilan ZERA LT, @OV —N"TTFI74~1 777
Uo7 Y7 VNICs DIPV4T RLAZRELET,

¢) smbH— NTHEZERL, smb 7 74T hCHEE~v LT LET,

ZIZ, TE— R2ORELHERLET,

a) Powershell =< K netstat-xan 2l L C, UV A>T —ZNOICEEMTOENTWEIPT RLAEF
~LET,

PS C:\Users\Administrator>
PS C:\Users\Administrator>

ATvT4
ATy TH

ATvT6

pil
=N

netstat

Listeners,

SharedEndpoints

A-:tki:-.rf: NetworkDirect Connections,

Mode IfIndex Type Local Address Foreign Address

MNA
NA

Listener
Listener
nistrator>

b)

A Computer Management
File
= | 2 E e | HIED

Action View Help

A+ Computer Management (Local
System Tools
(¥} Task Scheduler

HPE- X/ OR[N

~ Tl
U

MWIN-R50G9THKMFT |

l,_i| Event Viewer

W Windows Server Backup
= Disk Management
& Services and Apolications

RDMA Activity

Hyper-V Virtual Ethernet Adapter #2

il Shared Folders RDMA Accepted Connections 2.000
_h_j Local Users and Groups RDMA Active Connections 2.000
w (1) Performance RDMA Completion Queue Errors 0.000
~ _m Monitoring Tools RDMA Connection Errors 0.000
Bl Performance Me .RDMA Failed Connection Attempts 0.000
B s Collecbor Sets ['RDMA Inbound Bytes/sec 598,340,074.354
- - RDMA Inbound Frames/sec 553,916.589
@ Reports ze 7 ;
N Device Manager RDMA Initiated Connections 0.000
P :5‘ RDMA Outbound Bytes/sec £,384,510.951
v B Morage RDMA Outbound Frames/sec 35,589.270

. AVN—=Y K AL —H2%v k(RoCE)/8S—2 322 1) 1)J—Z 4.1 E®D RDMA O Cisco UCS Manager

HEHA L




| Windows T RoCEv2 £ L 1= SMB %1 L ¥ FDEE
KA M YRTFLTOE—F2DHE .

¢) Netstat-xan =~ FEZFERITL, #r=r YRR RENTNWDLZ L E2ERLET,

dminisztrator:>
dministrator> netstat

Active NetworkDirect Connections, Listeners, SharedEndpoints
Mode IfIndex Type Local dre Foreign Address

Connection
Connection
Connection
Connection
Connection
Connection
Connection
Connection
Listener

Listener

s5e

OO D

U D
RN I R N RN

DD

9
9
9
o9
9
9
a
9
9
&

]

RDERY
VBN C T, T X_XTOIEAD T I Ny a—TF 4 VT EITWET,

AVN—=U R A=Yy k(RoCE) /8A—2 3 21)1)—R 41 £ RDMA O Cisco UCS Manager R E /71 F .
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==
=% =R

Linux TORoCEV2ZFRLI=T7T1) v
E D NVMe O ETE

e Linux " CRoCEV2 #ff>7 77V v 7 LD NVMe #3580 14 K742 (21
D)

e Linux OZLH: (23 X—)

+ UCS Manager C® NVMeoF ® RoCEv2 % & (23 ~<—)

« IR Ak AT LT NVMeoF @ RoCEV2 D% E (24 ~<—3)

e TN A v uN— 2 I)LTFNRNZADOFE 27 X—)

« UCS Manager i/l L 72 RoCEV2 £ > % —7 =4 ADHIk (28 ~<X—)

Linux E TRoCEV2 2 D77 7)) w4 L®dD NVMe % {EH
T HED HA Fo4 >

—MREIGHA RS54 2 ERIREER

* Cisco UCS Manager Y U — A 4.1.x LAk U UV — 2 CiX, Linux Z-Kernel 3.10.0 957.27.2 Z{#
H L 7= Redhat Enterprise Linux 7.6 C RoCEv2 3% AR — h I TWET,

A\

GE)  BMNO Linux BAF X, LABE® UCS Manager 4.1(1x) U U — A T
R—hSNFET,

« Cisco TiX, UCSManager V V —RIZEAFDOUCS/N—RU =7 & V7 My =7 O RS
F x> 7 LT, NVMeoF OV R— MR T 5 2 & 2 HEE L £9°, NVMeoF X, UCS M5
PBOB LU —RABLINC LY =X P —_"THR—FENTWNET,

* RoCEv2 #f#i ] L 72 RDMA L NVMe I%, # 4 #{%?Cisco UCS VIC 1400 > Y — X 7 4
TR TCOHRYR—FENTWET, RDMA LD NVMe 1%, UCS6324 777U w7 A
H—axy NEIZUCS VIC 1200 2V —XB L1300 Y — X T X FHTIEPAR— b

AVN—=U R A=Yy k(RoCE) /8A—2 3 21)1)—R 41 £ RDMA O Cisco UCS Manager R E /71 F .
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Linux TD RoCEV2 AL =77 T v 9 LD NVMe DEE |
B uinx ETRoCER2 #0757 T v o L0 NUMe EERT O HA K54 >

INTWVWEFA, UCS6324 777 Vv A F—axy "R T _XTOT77 7 v
A H—aRxy FTHR—FINTWET,

* ROCEV2 A > % —7 = A4 A% {ERT % & %, Cisco UCS Manager #2f; Linux-NVMe-RoCE 7
A7HR) =R LET,

A\

GE) RoCEV2 TlE. T 7#/V FD Linux 77X 7% RY I —IFEH L7
WTL 72 &V, ROCEV2A > % —7 =4 A%, OS TII/ERR S E
A,

*ROCEV2 f VX —7 = A A&RET D%5E1EL. Ciscocom 225 Z 7 v— K L7z enic &
enic_rdma D J7DO/3A F U R 74'/\%@)5}3 LT, —#7 % enic & enic rdma K7 A /XD
vy h&EA A =L LET, inboxenic K7 A %] L TCiscocomnH X7 m—R
L7234 F Y enic rdma RT7ANZfEHLLD ELTH, BEELET A,

*RoCEV21E, 7H 7 X Z LI R2MEDRoCEV2 XA X —T = A A%V AR— b LET,
e NVMeoF F— AL AR—=ZANED T — MIPR— SR THOERA,
cLAXYIN—T 4 T IFI A= F SN TVEREA,

*ROCEV2 IF, #EBEZHAR—FLTHEEA,

« VAT LU T v 2 EZ crashdump % NVMeoF — A AR— A MRIFT D 2 LR —
FEnTWERA,

« NVMeoF I, usNIC, VMFEX, VXLAN, VMQ. VMMQ. NVGRE, # J U DPDK DO
TIHEHTE EHA,

e NetFlow =%V 71X, RoOCEV2 A > F—T =2 A4 ATV HR—FrENFEHA,

« Linux-NVMe-RoCE R U & —Tl%, F=2— 7, AFVfEk, VY —2 7 L—7F, %J:U“
B DR EM%E ., Cisco DT DT 7 /0 MELSMIEFE LN TL 3, Fa—
N7 AERVEE, VY= T NA—7 BXOBLEORENRERS £ NVMeoF D%
BEDMERE S VAR WATREMER H D £,

* QoS No Drop 7 7 AR ElX. CiscoNexus 9000 > U —RX AA v F 72 DT v T AR —LA
AL y FCHINIRET D2MLENRHY £, QoS DEREIX, BALDHT v AR —L R
A v FRITERLRY 3,

¢ T T AN =L AL v TDVLANEB IO QoSH Y & —T, MTUYA XEZELIREL
\i—a—O

e AN=y 7YY= haL(STP)IZE-T, Zo— A —N"EL I T == T A
R MPBELELEXIC, Xy N8N I KRN RN H D £3, 20
RIENFAE L2 WL T DR, Ty 7V 7 AL v FTSTP Z#Hhiz LET,

« UCS Manager /X, RoCEV2 {5 WNIC IZkLCT7 77U v 7 x— VA —_"—%HR—
FLEHEA,

. AVN—=Y K AL—H2%v k(RoCE)/8s—2 322 1) 1)—R 41 £ RDMA O Cisco UCS Manager 58 71/ F




| Linux TORoCEV2 R L= 7 T v £D NVMe DEFE
Linux DEH .

Interrupts

e Linux RoOCEV2 A v Z—7 = A A%, MSIx |V IABRFE— RDOHZ PR — K L TWET,
RoCEV2 7 RT 4 ZFEH L TA VX —T =2 A AVRKEINTWBIEE., Cisco TIXEID A
HE— REEHE LW 2SR F9,

s Linux Z{#H L 72 RoCEv2 Z i H 3 5 72D D&/ NEI D IAHLIL 8 TT,

B9 7 L—RICEY 5HIRER :

e Cisco TliE, VAR —FENTWARWROCEV2 V IV —RIZH 77 L— R4 5HiIZ, RoCEv2
DFREEHIRTHZ & EHEL TOET,

Linux D ZE 4

Linux T® RoCEv2 DK E L EAIZIE, RO b DOMRLETT,
« Z-Kernel 3.10.0-957.27.2 % #5#k L 7= Red Hat Enterprise Linux 7.6 LA

A\

GE) BMoLinuxE/E. DY V=X THR—FENDFETT,

* InfiniBand 7 — /L APl ‘£ = — /L ib_core
« UCS Manager V U — 2 4.1.1 LAf%
«VIC 7 7 —2 7 =7 51(1x) LA

*CiscoUCS VIC 14xx V'V — X T X 7 X Z#H#H L= UCSMSB v —XF/=iZCv U —X
P

«eNIC R A /N 3= 5 1 4.0.0.6-802-21 LU (4.1.1 U U — & /3o ir—UfHR)

« enic_rdma K74 /38— 2 2 1.0.0.6-802-21 F7-1EZNEAKE (A.1.1 U U —R /8w ir— D0
1))

* NVMeoF 85tz Yy R— h T H A hL—Y T LA
UCS Manager T @ NVMeoF @ RoCEv2 ;% 7E
UCS Manager C RoCEV2 A > Z—7 = A A&FRET HIZIE, ROTFINEEFEITL £,

AT w71 [Navigation] <A > T [Servers] 7 U v 7 LET,
AT 72 [Servers] > [Service Profiles] DIEICERALET,
ATY T3 RV —&AET DHfkD , — FERELET,

AVN—=U R A=Yy k(RoCE) /8A—2 3 21)1)—R 41 £ RDMA O Cisco UCS Manager R E /71 F .



Linux TO RoCEv2 £ LT=77 T v 4 LD NVMe DEE |
B srioveios &y o —oEMIE

VAT W T T MEREDME X G TV R WAL, [root] /S — REEBLET,

RATY T8 WICs 7 V v 7 LT, EEMHEED [y kT—9 (Network)] ¥ 7128 L £,
TOFNEZHENVWNIC R > —&2EFLET,

a) [#Y FTJ7—% (Network)] ¥ 7 C, D VWIC FTAZ r—/L LT, [EE Modify)] 7V v 7 LF
D
b) Ky 7T w7 EATal Ry s ARFREnNET, [FETE2 IRNT+—I 2R TOT 74 )L (Adapter
Performance Profile)] fE3k = CA /7 m—/L L, 7T X RV —D R ay Xy gz r ) v 7 LE
T, Ry 7& 2 A M) D [Linux-NVMe-RoCE] % 34R L £,
¢) [OK] %2V w7 LET,
AT v F5 [Save Changes] &7 U v 7 LET,
AT w76 [Reboot] Zi&IN L £,

SRIOV BIOS K!) & —DHE L

Linux 7 — /L CIOMMU K Z A &G T 5R1Z. RO FNEEFEFTL T, RoCEv2 vNIC %
FEHLTCH— DY —t R 77 A LE#FEL, SRIOVBIOS RV v —ZHFHLET,

ATy 71 [FEH— 3> (Navigation)] ~X1 > T [H—/\ (Servers)] =7 U v 7 LT,
ATw T2 [Y—s\(Servers)] > [H—E X A7 7 4 JL (Service Profiles)] % BB L £,
ATY T3 RY—ZAET 2MkD /) — FE R LET,
VAT DI NTF T MEREDME 2 BV TWRWEEATE, [root] / — REEBI L £9°,

ATv T8 SRIOVZHNITHY—E R Ta 7y AL ) — REBRLET,

AT v T [{E¥# (Work)] XA > T, [RY — (Policy)] IR L F7,

AT w76 [RY I — (Policies)] #E1 T, [BIOS 7K ') — (BIOS Policy)] % B L £,

AT v 71 [BIOS7RY — (BIOS Policy)] Rt v 7 &7 UR R E, T 74/ h®DSRIOV R Y 2 —&&R L £,
AT w78 [Save Changes] 7 V v 7 LE7,

RRA ;X T LT NVMeoF @ RoCEv2 DEEE

1R BHEIIZ
RoCEv2 vNIC ¥ L O SRIOV 5t BIOS AR Y S —Z A LT, —"DOHP—b 2 Fa7y AL
ERELET,
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| Linux TOHRoCEV2 ZHERALF=T7 T v 49 LD NVMe DFE
Cisco enic 3 & U enic_rdma K5 4 /DA VR b—JL .

AT w71 Openthe /etc/default/grub file for editing.
ATV T2 ROV TN T 7 AWRT X HIZ, GruB_cMDLINE LINUX DFTDAKJRIT intel iommu = on ZIBIIL E T,

sample /etc/default/grub configuration file after adding intel iommu=on:

# cat /etc/default/grub

GRUB_TIMEOUT=5

GRUB_DISTRIBUTOR="S (sed 's, release .*$,,g' /etc/system-release)"

GRUB DEFAULT=saved

GRUB DISABLE SUBMENU=true

GRUB_ TERMINAL OUTPUT="console"

GRUB_CMDLINE LINUX="crashkernel=auto rd.lvm.lv=rhel/root rd.lvm.lv=rhel/swap biosdevname=1 rhgb
quiet intel iommu=on

GRUB DISABLE RECOVERY="true"

ATV T3 T ANERIFE LI, RO~y REFEITLTH L grubefg 7 7 A VEAR L ET,
LAy — T — FOBA
# grub2-mkconfig -o /boot/grub2/grub.cfg
UEFI 7' — F DA -
# grub2-mkconfig -o /boot/grub2/efi?EFI/redhat/grub.cfg
ATy T4 =&V 7= LET, IOMMU ZHNI L2 T, BRENMT 72D — "2 HEHL T,
AT TS Wh77A40%EF =7 LT, = %W intel jommu = on A7 v a  CREILTWDZ EEMHRLET,
cat /proc/cmdline | grep iommu

HADEBICEENAZ LICHEBE LT &N,

[root@localhost basic-setupl# cat /proc/cmdline | grep iommu
BOOT IMAGE=/vmlinuz-3.10.0-957.27.2.el7.x86 64 root=/dev/mapper/rhel-root ro crashkernel=auto
rd.lvm.lv=rhel/root rd.lvm.lv=rhel/swap rhgb quiet intel iommu=on LANG=en US.UTF-8

RDZRY
enic 53X Wenic_rdma K7 A4 N"EZ X7 m— RNLET,

Cisco enic B & W enic_ rdma KFS4 /D1 X F—JL

RHEL 7.6 23 A v A h—/L &, =03 —FR)L R—0 5 2 3.10.0-957.27.2 LLER LY
InfiniBand 7 — /L APl £ =—/L ib core THEHINTWILENRH Y £,

enic rdma 7 A /\Zldenic KT A MNPMETT, enic B L Wenic rdma K7 A "% A A h—
T B84 1E, Cisco.com T 5 enic 83X Wenic rdma K7 A "Dty haX T rm—R
LTHEMA LTS ZEVY, inboxenic K7 A /& L T Cisco.com?H 4 7 m— R L7/ A5
Uenic rdma K7 A N&EHHLELS ELTH, BRELERA,

AT w1 enic BLWenic rdmarpm /X 77—V % A VA h—L LET,

# rpm -ivh kmod-enic-<version>.x86 64.rpm kmod-enic rdma-<version>.x86 64.rpm
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Linux TO RoCEv2 £ LT=77 T v 4 LD NVMe DEE |
B wves—50 rosa

ATw T2 enic_edma K7 AN FIA VA R— L ENTWETR, BIfEFOT—LTr— RSNEFA, F—ZHE
LT, FATHDOHI—F /T enic rdma KT A & —RFLET,
AT w73 enic rdma KT A /XL RoOCEV2 A VX —T A4 ADA A N—/LZfERLET,

# dmesg | grep enic_rdma

[ 4.025979] enic rdma: Cisco VIC Ethernet NIC RDMA Driver, ver 1.0.0.6-802.21 init
[ 4.052792] enic 0000:62:00.1 ethl: enic rdma: IPv4 RoCEv2 enabled

[ 4.081032] enic 0000:62:00.2 eth2: enic _rdma: IPv4 RoCEv2 enabled

ATY T4 vmerdma I —F )V BV 2 — N ER—RLET,

# modprobe nvme-rdma

P — _NOFEEHZIZ, nvme-rdma T — %LV V2 — A BT ra— REnET, Y—"OFEE T LI
nvme-rdma % —R/VEY 2 —/Lx B — N 5121E, R&EM LT nvme_rdma conf 7 7 A L ZAERL L £ 77,

# echo nvme rdma > /etc/modules-load.d/nvme rdma.conf

(F) A A BF—/L1ED enic_rdma DFEMIZ OV TIL, rpm -q -1 kmod-enic_rdma =1~ N&ffi/{
L CREADME 7 7 A v Z it L &9

RDBERY

X—y R L, NVMe R— A A= IR LET, VAT ALATARL—U~DT /LT
IRA T 7w ANMBIREAE. [T 2 < o— < LT RADOBE] O T a L bBR
LTL &N,

NVMe 2 —%"v D&

NVMe O 4% —47 > & L, NVMe f— A AR—ZAEZEHFT 51205, ROFIEZFEH L E
j—o

1R BHHEIIZ

FEA VAR A ENTOARNESIZ. nvmecli N—a v 16 UEEAL 2 M—LLET,

RoOCEV2 A v H#—T 2 A ATIPT RLVAZREL, A v X —T oA ANKX—4 v FIPIZKRL
Tping xFITTEDLZ L Z2MERLET,

AT Y1 Jetc Tnvme 7 A /VHZAER L, FA b nqn Z FETHEMR L ET,

# mkdir /etc/nvme
# nvme gen-hostngn > /etc/nvme/hostngn

RATw T2 settossh 7 7 A VEERK L, IB7L—ATT T4 4 VT 4 7a—i#lffl (PFC) 2% ET H A2 VT N &ET
LET,

GE)  NVMeoF b7 7 4 v 7 OFEBEITKRBM LWL DT HIT0E, P—R_"E2HEHHTLZELITITZDA
VT NEfER L TCEITTHILERNLY £,
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| Linux TD RoCEV2 ZHEALF=T 7 T v~ LD NVMe DX
712wy ri—wnFizoiz ||

# cat settos.sh
#!/bin/bash
for £ in "1s /sys/class/infiniband’;

do

echo "setting TOS for IB interface:" S$f

mkdir -p /sys/kernel/config/rdma cm/$f/ports/1

echo 186 > /sys/kernel/config/rdma cm/$f/ports/1l/default roce tos
done

ATFv T3 Kkoa<vw REASHLT, NVMe #—4~ v F&BH L E9,

nvme discover --transport=rdma --traddr=<IP address of transport target port>

Bl 21X, 50.2.85.200 TH¥ —%7 v FEMHT A2, ROLHICLET,

# nvme discover --transport=rdma --traddr=50.2.85.200
Discovery Log Number of Records 1, Generation counter 2

trtype: rdma

adrfam: 1ipv4

subtype: nvme subsystem
treq: not required
portid: 3

trsvcid: 4420

subngn: ngn.2010-06.com.purestorage:flasharray.9%9a703295ee2954e
traddr: 50.2.85.200
rdma prtype: roce-v2
rdma gptype: connected
rdma_cms: rdma-cm
rdma_ pkey: 0x0000

ATY T84 WOa~xy Fe ANJLT, B S NVMe ¥ —7 » MRt LET,

nvme connect --transport=rdma --traddr=<IP address of transport target port>> -n <subngn value from
nvme discover>

Bl Z 1, 50.2.85.200 DX —77 > k& EFLO subngn [EE BT H12iE, RO TFIEEEIT L £,

# nvme connect --transport=rdma --traddr=50.2.85.200 -n
ngn.2010-06.com.purestorage: flasharray.9a703295ee2954e

AT9 75 nvmelist 2~ RZEH LT, v~ v V7SN RX— LD AR—ZAZMHERLET,

# nvme list

Node SN Model Namespace Usage
Format FW Rev
/dev/nvmeOnl 09A703295EE2954E Pure Storage FlashArray 72656 4.29 GB
/ 4.29 GB 512 B+ 0B 99.9.9
/dev/nvmeOn2 09A703295EE2954E Pure Storage FlashArray 72657 5.37 GB
/ 5.37 GB 512 B+ 0B 99.9.9

FINA R T YIN— TILTFINADETE

VAT AINREFEHETTT AL X = 8= < LF /82 (DM LV F 28 2) B L TRE S
NTCHWBEEE, WOFIEZERALTT NS A vy /= 2 L F RRAERELET,
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Linux TO RoCEv2 £ LT=77 T v 4 LD NVMe DEE |
B ucs Manager %/ L 1= RoCEv2 £ > 2 — 7 = 1 DB

ATYT1 F2A4 VA F— L ENTORWEAIL. device-mapper-multipath /Nw 77— %A VA M—)L L& T,
AT 72 Multipathd Z BN L TR L £9,

# mpathconf --enable --with multipathd y

AT w73 etc/multipath.conf 7 7 A L &FEL T, WOMEEFEHL E7,

defaults {
polling_interval 18
path_selector "queue-length 0"
path_grouping policy multibus
fast_io fail tmo 1@
no_path_retry <]
features [¢]
dev loss tmo [:10]
user_friendly_names yes

}

ATV T THENTZ~AVTFRRA TR Ay T2 AL T T vy 2 LET,

# multipath -F

ATFY TS v FARR YP—EREHEB L E T,

# systemctl restart multipathd.service

ATFYT6 wILFNAFAL AEFAFY L LET,

# multipath -v2

ATFYTT] WILFNRNRARTF—H AR LET,

# multipath -11

UCS Manager Z{&FH L /= RoCEV2 1 >4 — 7 = 4 A DHI&K

RoCE V2 A > ¥ —7 = A A%HIBRT 2IT1E, RO FINEEFEITLET,

AT w71 [Navigation (FEH— 3 2)] XA > T [Servers (F—/V)| 27 U v 7 LET,

AT w9 T2 [H—s\(Servers)] > [H—E R 7B 7 7 A JL (Service Profiles)] % B L £,

AT9 T3 R v—ZERS MO/ — FEZREBALET, VAT AIvATT I MEREDMEZ D TOR0EE
X, [root] / — KZREBIL F7,

RATY T8 WICs 7V v 7 LT, {EEMEEO [y kT—9 (Network)] ¥ 7 (28N L £,

TOFEIHENVWNIC R Y > —ZFEELET,

a) [#Y FT7—% (Network)] ¥ 7 C, D VWIC FTAZ r—/L LT, [EE Modify)] 7V v 7 LF
7
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| Linux TORoCEV2 R L= 7 T v £D NVMe DEFE
UCS Manager Z{#F L 1= RoCEv2 f 2 — 7 = 4 A DHEI .

b) Ry T T T EATaITRy I ARFERINET, [FHTR2NTH+—I R TOT 74 )L (Adapter
Performance Profile)| fElk £ CA /7 n— L L, 7HX X K v—D RKuay 77Xy gz ) v LE
T, Fry 77X U A M5, [Linux] 22N L ET,

) [OK1&ZZ7 Vw7 LET,

AT w5 [Save Changes] &7 U v 7 LET,
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Linux TO RoCEv2 £ LT=77 T v 4 LD NVMe DEE |
. UCS Manager %#{# i L /= RoCEv2 f % — 7 = 4 ADHIR
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4.
=% =R

UCS Manager CLI Z{&=F L 7= RoCEv2 1 >
B—2 x4 ADEERTE

« UCS Manager CLI Zf ] L72 RoCEV2 A > ¥ —7 = A ADHE (31 <—)
« UCS Manager CLI #f# ] L72 RoCEV2 A > Z—7 = A ZADHI (32 X—)

UCS Manager CLI Z#{£FFB L 7= RoCEV2 1 > XA —TJ 4 A D

=JL ==

axX AE
Cisco UCS Manager CLI CTRoCEV2 A > ¥ —7 = A A% HET HIZIE, WOFNEZEH L £,

1R BRI
EHMERZFF o —Y =L LTr s A T O0ERHY £7,

Fg
OV RERET7TIVa Y B
ATv71 (4l eSSy —v, 77— R, £7213UCS E#
UCS-A # scope service-profile server chassis-id |7 V7 —XNID OV —ER Fu 7y A )LE ASJL
/ blade-id or rack server-id 357%0
ATy T2 : H— R L CHEMTFIEEZ VNIC R INET,

UCS-A /org/service-profile # show vnic

ATy T34 e E &7z yNIC @ YNIC & — NZBHB L E T,

UCS-A /org/service-profile # scope vnic vnic name

2Ty T4 |- NVMeoF \ZfifHl+ 2 WIC DT X 72 R —L L

UCS-A /org/service-profile/vnic # set C Linux NVMe-RoCE #f8E L £ 7,
adapter-policy Linux-NVMe-RoCE

AVN—C K A4 —H%y F(RoCE) /A—2 322 1) 1)) —Z 41 ED RDMA 0 Cisco UCS Manager SXEH A K .



B ucs Manager cLI £ A L 1= RoCEv2 £ © 52 — 7 = 4 DB

UCS Manager CLI % {1 L= RoCEv2 1 >4 — 7 =4 ADHE |

ARV RFERETIVa Y

B8

ATy TH

1 -

UCS-A /org/service-profile/vnic* # commit-buffer|

rNoZo Yo a2 AT AHREICaI Y FLE
7,

Iz, eth01 vNIC CTRoCEV2 f v Z—7 = A AZRET HH 2~ L E T,

1

UCS-A# scope service-profile server 1/1

UCS-A /org/service-profile # show vnic

Fabric ID Dynamic MAC Addr

Virtualization Preference

vNIC:
Name
eth00 A B 00:25
eth01 A 00:25
eth02 B 00:25

:B5:3A:84:00 NONE
:B5:3A:84:01 NONE
:B5:3A:84:02 NONE

UCS-A /org/service-profile # scope vnic eth01
UCS-A /org/service-profile/vnic # set adapter-policy Linux-NVMe-RoCE
UCS-A /org/service-profile/vnic* # commit-buffer

UCS-A /org/service-profile/vnic #

UCS Manager CLI Z{FFBL7=RoCEV2 1 > 32— =4 A D

HI R

Cisco UCS Manager CLI TRoCEV2 1 v % —7 = A A ZHIBT 5121, WOFIEEZHEHL £,

1R BHHEIIZ

EHHRELFFO - —L LTr /A T ORLERHY £7,

FIE

ARV RFERERTIVa Y

E:)

ATy 71|46l fRESEYy—y, 7L— R, £33 UCS &
UCS-A # scope service-profile server chassis-id | 7 Y7 P —NNIDDOYV—ERXTa 77 LEATIL
/ blade-id or rack server-id 9,

ATV T2 |l = LT AR WIC RERINET,
UCS-A /org/service-profile # show vnic

ATV T3 |l fRE &7z WNIC @ yNIC £— REBMA L £,

UCS-A /org/service-profile # scope vnic vnic name
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| ucs Manager CLI Z &M L 7= RoCEV2 2 —T 1 RDHE

UCS Manager CLI %R L 7= RoCEv2 £ > 52— 7 = Z0E% [

AU RFERETIVa Y

B8

ATy 74|l T 74/ O Linux 7 X7 H R —2REL T,
UCS-A /org/service-profile/vnic # set Linux NVMe-RoCE 7~ U y—-%ﬁl“@%bij‘o
adapter-policy Linux

ATy 75|l NI H I a BV AT AREICTIY FLE

UCS-A /org/service-profile/vnic* # commit-buffer| ?Fo

&IZ, eth01 vNIC TRoCEV2 A > Z—7 = A ZAZHIRT 502~ LET,

1

UCS-A# scope service-profile server 1/1
UCS-A /org/service-profile # show vnic

vNIC:
Name Fabric ID Dynamic MAC Addr Virtualization Preference
eth00 A B 00:25:B5:3A:84:00 NONE
ethO01 A 00:25:B5:3A:84:01 NONE
eth02 B 00:25:B5:3A:84:02 NONE

UCS-A /org/service-profile # scope vnic ethO1l
UCS-A /org/service-profile/vnic # set adapter-policy Linux
UCS-A /org/service-profile/vnic* # commit-buffer
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UCS Manager CLI %{#/ L < RoCEv2 1 > 5 — T = 4 AD&E |
B ucs Manager cLI £ A L 1= RoCEv2 £ © 52 — 7 = 4 DB
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NVMe 26 RoCEv2 1,6,9,13,16,23
RoCE O 3
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