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TR EEREEIS I SR-1 OV TR ALSE

(—) SR-IOV 4 A+

SR-IOV J& | PCI-SIG 4L Z1E X iy PCle ML H B AIE, & —
2k TR0y RS LR TR T 58, TR B AR An AT 4L . SR-IOV #R
Y FOVFAE RN 8] & 3RS =2 PCle W &, ¥ DLSRTS 6L 08 5 AL 66
IBSEH 1O 8.

SR-IOV #h5IN T AR AR T gk ey B W EE Dj 6k PF AnpE 4
Thgk VF. PF fl T4 SR-IOV Jjgk. PF A CABE ZIE, U
A THECE 2% PCle 4. VFEE PF XEHy—FhDhae, =M
EHNPCle DjfE, W[ LALE W Dyak DR 5 IR — 4 3.2 Ak X Bk 69 HoAh
VF L E AR EZAYEEI. VENRFMAR THLE 947 h 0
el

A CHF SR-IOV #y Mk 3 5 R, B AN AN 8 R R

(VMM) 33t SSD SR A Vi lnl, VMM FEH ik #4510
k. 7EE IOPS 75 F VMM JF4E 8 8 B £ ik 4 ii#i. 7 SR-
IOV 35N, Fr A BN xR SSD 8y — A VF, &FE SSD & #Y
% namespace J it 52 I3t JL = SSD YR By ELEEV IR, — 7 H RE UL
W VF B E SSD B & 8], 471 10 # 6k, &T+ IOPS 5 [#1{K
RAE, 53— 77 W RESUNLEY 10 1 3K Bypass VMM, #t — DAk 1 202
e ITAH.
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1EG R SR-10V EE 141,

K 1 %% EMAHL5 SR-10V & AL
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SSD # My Mk kM A, FPALWFRKEEAFE. HILZT,
SPDK # {77 & LI T AFLIR/NE 8 J7, (HZ DUHFEIR 4 2% L &9
CPU AR, L, SR-IOV HARERXNYEE ERIRANMEN.

() /HEEHHW

Bt xt SR-IOV R, AHEREIE, &NEKM K#HA
MEw—EWRT R, WMREAEATE, =5 — O RENTE
H IARE,

AWM TE T BRI KA SSD T KM 1, #)5E 1 4
AP 2% [ AS A A% SR-IOV R Pt oy ZR A7 v, ad A T AR b 2% [ A5 i
H SR-IOV i i R HE I Fride 2 0K

(=) ZgB&iE
AN e & ] T AR

i HEL H3C
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FHESPAERE SR-IOV UEAE

FLR Function Level Reset Thie = E AL

QoS Quality of Service W% E

SVM AMD Secure Virtual Machine AMD #y B HAb BA
VMX Virtual-Machine Extensions Intel BRI A

PCle Peripheral Component Interconnect PRg AZ 2 %

Express
IOMMU Input/Output Memory IO N GEEE S
Management Unit

B SR-10V JliA A 2

(=) WHRTEE
SCHF SR-IOV H3 M iy SSD 72 7= fit HLKE ol o SCHF ) B 7 W A5 e
ZHER. ARG EERETRA, AARRENT S, K
9 4 3 FLA AR o P (HUAF X R
® XA
® RfEEY PRI
® RFEA AR namespace 37 5
(=) TR BT
M AIE 2 A F 7 ETTF

1. FEARTheE IR
155 SRIOV I f6 T X B6ilF; VF 8B AR IAE; BA I B 5 /- fic

A
fle

BUE; PIWTEYR B E; namespace TR ECIGIE; FFIET 5T
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2. P — Bk
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45 PCle FEAULALAR K BRI B0l s NVMe FEADLAEAH X Bir Uik

VF NVME @ & & 5,

3. ARAMEIR

WRAEH RS, BIERA, R MABRBMARIE, FHET,
B AT A B

4, LR R

s AN A AR P g AR g . L FE R #LAL shutdown
reboot. force reset. force off, RN PCI & %, VF offline online,

AL, EI#E IS, VFFLR, MESBER. RES L. FTHE,
5. PRI
5 SR-IOV # X, 5 3 SR-IOV A= R, Ny M G 56E; £ VF &
= BHBIIAE; QOS Thak A M MEIIE; QoSHF/EIiE; K| IO
5 I 4 5IE.
=. SR-IOV JiRERIZ

& 1 SR-IOV FAE 4K 31 3% F oK

) K & FLE %k
RE R AMD A #E 25

1 EEXN 1| 3# IOMMU
Y E VMX/SVM # SR-IOV #Lii

BEAE 2 S HERE linux
2 SSD 1 % £ SRIOV
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55 A4 FR FRAS B 5K
1 nvme-cli WA K F J 3 kA (version>=1.91)
2 fio A7 K ] B 9T IRAS
3 gemu-kvm

(=) TBENERNLEIEEZE (DL Cent0S 7.9 K H])
1. #I\ CPU B B FFEHIL

KVM % % CPU /2 Fr Ak, FE) @Rl R a1
& (40 Intel CPU # UL A MY vmx, AMD CPU # el 4k A 1Y
svm) . HATW P&, wRALRE R CPU STE eI,

# sudo egrep -o '(vmx|svm)' /proc/cpuinfo

root@ubuntu:~# egrep -o '(vmx|svm)' /proc/cpuinfo

K 2 #I\ CPU & & X #r & Ul
2. FBENTFEERL, FFF)E SR-1I0V X H

¥R %-7% BIOS 1, % T B X B N A T2:
® fiigk SRIOV JEIN
® /i & Virtualization Technology 1% i
® {ifift PCI 64-Bit Resource Allocation

LA DELL R750 R 428 % & 5], VB ko .

"nvme—cli TEF 1.9 BRA ‘add identify secondary controller list’

REBREFWRBEAALER, T LI,
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J& 3 Mk 4 %% Bt 3%k F2 #E N BIOS # KX, LR & Tk B K
ENABLE, fR#FiBH

System BIOS->Processor Settings->virtualization technology

System BIOS->Processor Settings->iommu_support

System BIOS->Processor  Settings->integrated devices->Sriov

global enable

3. BRAGAREZSER, ERAL, HHITE IOMU, X

¥F PCI Pass-through

® {5 /etc/default/grub, i ¥ GRUB_CMDLINE LINUX %,
{740 Intel, AMD HACE .

a. Intel WAL & : GRUB CMDLINE LINUX= “intel iommu=on
iommu=pt” ,

b. AMD i &: GRUB _CMDLINE LINUX= “amd iommu=on
iommu=pt”

® ffiJf|$ grub-mkconfig -o /boot/grub/grub.cfg = H A & 5| F, &
JA#& G, ERIE £,

® 1T $ dmesg| grep -E "DMAR[IOMMU" & & IOMMU £ 75 1IF

R 5

1# dmesg | grep -E "DMAR|IOMMU"

5f7fdene pelFe (vl DELL PE SC3  00000EO1 DELL 080000A1)

A 3 &F I0MMU £ & IE# 1% &k
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4. Disable autoprobe action (it is supported if kernel

version is 4.12 or above, which can ignore)

# echo 0 > /sys/bus/pci/device/$ {bdf pf}/sriov drivers autoprobe

A3 SR-IOV Djdk Z w47 EHE 4, I EHL EAHeA R
HARFPEER B RN VE. BRI B A 20 SR e VF.

5. &8 EN LR BRI

HEFAF F] gemu-kvm.

6. WIEHIN

KA ATh ARFE BT T X, RIEFKEKVM FTET
RN, R OS 7 AR b 4 F Kkt 16 £
AL Ao R AL =T DAR R WA 7 5K B0 B W 2% B & 7 15 £ ML 3@ 3 virsh
console 3z L.

(=) SSD SR-IOV FcE

1. £/ lspci -nn @& R2|FHFLHHE PCI &, - SR-
10V

® if] SSD:
# Ispci -nn | grep Non
® ffiftfififii#Y SRIOV, n K& VF 1~ 4.

# echo n > /sys/bus/pci/devices/${bdf pf}/sriov_numvfs

2. J nvme-cli @425 SSD By % By 35 4| 2%
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# nvme list-secondary /dev/nvmeX3
N LR A B A B 4R R AR R AR B WIARIRESE Y offline,
VQ f1 VI A 0.

SCID : Secondary Controller Identifier : 0x0005

PCID : Primary Controller Identifier : 0x0041

SCS : Secondary Controller State : 0x0000 (0ffline)

VFN : Virtual Function Number : Ox0005

NVQ : Num VQ Flex Resources Assigned : Ox0000

NVI : Num VI Flex Resources Assigned : 0x0000
SCEntry[5 1:

B 4 list-secondary % By1& % & & 14z &
3. Q% VF xtM By NS (namespace)

AP NVME #ri, PF 1 VF ] DLILZ 44 = 8] NS, 2 [ &+
B NS F, ¥ BLJH NS, 7 NSA, NSB 2, hild st FIHL=EN
BAMERB ER, FREIM ZXFEHEFRE.

PCle Port

—— e —————

&l 5 nvme ¥ F SR-I0V NS 4 Fe =17l

> nvmeX F X RIELIFINE FE BB K
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NSy A/ Mm@ E. NEUERE | MAVEH NS A6, i
MEZA, MEE PR,

a. @ Z NS

# nvme create-ns /dev/nvmeX4 -s ${ns_size} -c ${ns_size} -f0 -d 0
-m 0

b. attach NS Z|%f By 2 % 3%

# nvme attach-ns /dev/nvmeX1 -n 1 -c¢ $ {4# By % % 2% ID5}
4, HEYIEHR SN RFE LA B

ot T By 45 ] A B IR IO An B2k, T E SR Spec IS H L
H, —BREHCADT 20 T m U B S A% ID 0x2, 2 VI VQ
BHINE, wRFELELZA, ERZUTNDREY., FEEEH
RA A R 3 B A VI SR B B E AR T e,
A RVFHMRECE .
® Allocate 9 VQ resource to secondary controller 2 (CID 2)

# nvme virt-mgmt /dev/nvmeX1 -c 0x2 -r 0 -a 8 -n 0x9

nvme virt-mgmt 15 0 40

[ --entlid=<NUM>, -¢ <NUM> ] --- Controller
Identifier(CNTLID)
[ —-rt=<NUM>, -r <NUM> ] --- Resource Type(RT): [0,1]

" nvmeX # X RABEZFRIFE F H BB K

P H B BT ID A4 R EXAE, HnEIIMZEL ESSD M 0x2 FFHE, = B PMI733°M
0x1 7T #&
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Oh: VQ Resources
lh: VI Resources
[ --act=<NUM>, -a <NUM> | --- Action(ACT): [1,7,8,9]
1h: Primary Flexible
7h: Secondary Offline
8h: Secondary Assign
Oh: Secondary Online
[ --nr=<NUM>, -n <NUM> ] --- Number of Controller
Resources(NR)
& 7 nvme-cli ¥ 2% 85 4 4 nvme virt-mgmt 4, 7 DLR A bRtk
8 nvme @ 2 AL E VQ %BIF, 44w T
# nvme admin-passthru /dev/nvmeX6 --opcode=0x1C --
cdw10=0x10008 --cdw11=${VQ count}
® Allocate 9 VI resource to secondary controller 2(CID 2)
# nvme virt-mgmt /dev/nvmeX1 -c 0x2 -r 1 -a 8 -n 0x9
% 7 nvme-cli 2% #y 4 4 nvme virt-mgmt #b, & B DR A
PRERY nvme @ 2R R ECE VIR, 44T
# nvme admin-passthru /dev/nvmeX1 --opcode=0x1C --
cdw10=0x10108 --cdw11=${VI count}

® Issue FLR on VF (FLR #:4E 4 "l L 177)

* nvmeX F X RIELFFINE P HF B K

" 4 ESSD T RELE A, A X #F FLR ##1E

10
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# echo 1 > /sys/bus/pci/devices/${bdf vf }/reset
® Set secondary controller online

# nvme virt-mgmt /dev/nvmeX8 -c 2 -a 9

% 7 nvme-cli ¥ 2% #5944 nvme virt-mgmt 4, & FEH T DR A

PRAEEY nvme &A% AL E VIR, #4000
# nvme admin-passthru /dev/nvmeX1 --opcode=0x1C

cdw10=0x10009 --cdw11=0

[root@dk-ore-stage-fw-81 Llpwl# nvme list-secondary /dev/nvmed
Identify Secondary Controller List:
NUMID : Number of Identifiers 1 3P
SCEntryloe

: Secondary Controller Identifier : 8x0081
: Primary Controller Identifier : BxBo4l

: Secondary Controller State : 8x8001 (Online)
: Virtual Function Number : Bxepoel
: Num ¥Q Flex Resources Assigned : 0x0009
: Num VI Flex Resources Assigned : Ox0009

Bl 6 ZEHBERSRSEEL

5. ECE SR-I0V QoS

SR-IOV QoS HF 1 P & A il s 4l & Kk,  SCHF SR-IOV QoS #Y

SSD, i 27 vendor F BOUE . BARBRE T 5T ERE] FKULH

HELE ., #% QoS WML E & fu VF ID AH % Bx.
(=) EWHLLE VF

HEUML 2 HE VE, ¥ LBt PR os K, — Moz BR a7 K, 5

— M WA AT Bl 4 UL

* nvmeX F X RIELIFINE F E BB K

11
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1. BRERAE T A L0 VF

ODCC-2023-0500D

a. % HOST # virt-manager E|JE 5% Virtual Machine Manager,

Mt B & 22358 GUEST.

b. &z EMCE AL, #%F#¢ Add Hardware->PCI Host Device, ¥

VF 5t 8y PCI % £&-i% |

¥ vrn-1 on QEMU/KVM@localhostlocaldomain
Fle virtual Machine View Send Key

| o - &

Owverview ‘ Basic Details

B

Ere=] ‘

s Add New Virtual Hardware®@localhostlocaldomain

=

g 05 information Name: vm-1
& performance uuID: 45a1abl
{:} CPUs Status: B shut
== Memory

= Title:

ﬁi‘} Boot Options

) virtio pisk 1 Description:

(%) SATA CDROM 1

2

= NIC :a8:bo:ff

#| Tablet

‘Tl Hypervisor Details
© Mouse Hypervisor: KVM
== Keyboard Architecture: x86_64
@ Display Spice Emulator:  fusr/flibe:
u} Sound icho Chipset: Q35
G Serial 1 Firmware: BIOS

(= Channel gemu-ga
tes) Channel spice

m PCI 0000:3b:10.2
(B \ridan ovi

4| Channel

0000:3C:00:0
0000:3D:00:0
0000:3E:00:0
0000:3E:10:0
0000:3E:10:1

@ watchdog
Filesystem 0000:3E:10:2

0000:5D:05:0 Intel Corporation Sky Lake-E VT-d

& Smartcard
@ usB Redirection

4% Panic Notifier

B controller

& network Host Device:

@ nput 0000:3A:0C:7 Intel Corporation Sky Lake-E LMDP Channel 1
& Graphics 0000:3A:0D:0 Intel Corporation Sky Lake-E DECS Channel 2
B sound 0000:3A:0D:1 Intel Corporation Sky Lake-E LM Channel 2
| serial 0000:3A:0D:2 Intel Corporation Sky Lake-E LMS Channel 2
| Parallel 13A:0D:3 Intel Corporation Sky Lake-E LMDP Channel 2
| console 0000:3B:00:0

0000:5D:05:2 Intel Corporation Sky Lake-E RAS Configuration Registers

O Tem 0000:5D:05:4 Intel Corporation Sky Lake-E I0xAPIC Configuration Registers
5 RNG 0000:5D:0E:0 Intel Corporation Sky Lake-E KTI 0

Cancel Finish

K 7 ®FFE 4 E VF

2. BRAeLATHEHRSEUN

¥ VE % £ 45 5| VFIO B 3h, FLE JLA VF, ¥ H g8 E 3|
VFIO Xz, i A VF1 23 i

a. & PCI % %1 vendor id f2 device id

# Ispci — nn | grep Non

b. % Wz

# modprobe vfio

# modprobe vfio-pci

12



TFhEEREHE I SR-IOV MEEHLE ODCC-2023-0500D

c. YV VF 35 24 ff 4%
# echo ${bdf vf} >/sys/bus/pci/devices/${bdf vf }/driver/unbind
d. t_E—BRYLE VF 4558 2| viio By 3R 30 1

# echo ${bdf vf} > /sys/bus/pci/drivers/vfio-pci/bind
e. JHEMEAMNL, ¥ VF & 4T VFIO By 77 X Bl 45 iR

PAT 20 T TT R REAUNL, I VF & B 25 KR UL

# gemu-system-x86 64 -enable-kvm -m ${vf memory size} -smp
${vf cpu count} ${image path} -device vfio-pci, host=$ {bdf vf}

Eg.#gemu-system-x86 64 -enable-kvm -m 2G -smp 16
/home/lpw/img1/linux.img -device vfio-pci, host=0000:86:00.1

o A B AUML B L 2| NVMe X &, 0 FEIFT A, il ¥
7 )

froot@ubuntu: homeslijiesfio_script# nume list

Hamespace Usage

rdevsmunednl 554KNEON100021 3.84TB NUMe G3 Tier-1 Flash 960.19 GB
v 960.19 GB 512 B+ 0B EPKI9JSQ
root@ubuntu: homesli jiesf io_scripth

K 8 &L+ & nvme X %

(M) SR-IOV A MALIRBEEE

BT SR-IOV LB B # A . ERESAWEE, Hik
BB AT AN E W, FH GRS E SRIOV LB
T EH R R B Aok

13
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N T FRVIRAS A, FRATT VT UK A B SRR 7 ARG R A
AL E 12 B . P SR AT IX S E A, SEIL AT SSD A A
SR-IOViX&. UTRAIY T =MigR FHECERAE:

SMiH ROEN po—
—HAEA R DR ENEEET L5
PRI BEIA BHWIHEN
MR
. BiEnsEE. VF RRENRE
e EN. B, 0 DN pejrimi WiTRESS
5, BESEE
e
HERNSS —
AR
T AREMER
HAREES
RAREER
WAREER SR
KEERRE
RRAS

Bl 9 SR-I0V A [ 37 = T B R AR
/. SR-IOV FATh 6 MK
(=) WRAFE K
SRIOV AR, ETEASU TN/ ®:
® SRIOV Iy I % MR
® VF & AL
® [AF T o ik
® K IR ISR

14
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® namespace 7 YR FCI6HIE

® Rpikyp ST b Ik

(=) W77 vE Al i bn
1. SR-IOV I gk JF 55 W3R

(1) a7 itk

MATE B

® I0iE SR-IOV BRIATF/ R AR W LM A 37 57 T = 15 ¥ 7 Atk
.

HWNR R, OEERRSAS, BAEAAR, fhRE
B, A A SR, fnd. EIE IR,

® 4l SSD S #F SR-IOV H/ 7 RAEMAS,

a. WEI/ KRB VI,

b. HRESAERKG, EH I 7= TRAERE & ARA.

(2) AT

NG I AESR-IOVER A TE IR 7 5 AL A7 177

EEER:] I8AIE SR-IOV BRIATF 7O IRAS T R AL IR A
Mk 7%«

o 1. &) SRIOVERVATF I RES

M7 % 2. RABAT FES: RESFRED, 4R

W, BEREESSEAL, N . E#EnvmeIKz)
3. BB, EAFHREPATE, EHAHSR-

IOV A RZS
3 T W3R RS S PR 1 BRIRE —3

2. VF HEAELILE

() Ml s
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M & A

® VERIF¥EEZERE S 1, HAVEHERG AN E.
® VF 45 BRI ZEA 10 ThéE 2 B I

(2)  MEATIZE

A 1 IUEEL S RFVEF &R 7
M H 8y IOUESRE B SCRFVERE 47
i e SSD# % X FF164~VF
M AP IR

1. WRBEVFERANEN, AJEE0E L
J&, T3 BN EARIOT MR, BEHEES
OK;

2. BCEVFERANEOI R A16AS, FhE B, i3t
T3 EARTOTH MR, BH & FOK ;

3. BB VFEaEANBN2-164, FFghE L, 3t
T30 B EARIOT B K, A Z HOK

AR 77 %

‘ BRRLF, VFfERE 1N KD, VF MIOEE 3 EH
TN S, VEREREI6N KT, VE FIOMS # I
HB3H, VEfRE2-164 M, VF FIOB:S 3%

3. BAFIBR IR Bo it

(1) WA kR

MR B

® EHEHA VF o Rimx/D VQ B EF R, HI 2 A EAFI(Admin
Submission Queue x 1 + IO Submission Queue x 1);

® EHE L VFHMHEKALH VQ¥REY S, &4 VF 2l H
VQ #E T UL

® PF, VFE ik, 105 EH

(2)  MERITZE]

T 1 I8AIE B A VF R4 /N A B 3R 5 fE IE 5 32 4T
R ER:F] A %71) % 9052 T 3K
1. B|ZE8/NS;
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2. A)#Z8/VFE, FANVFELHE2AB\%, onlineVF,
U8 IMNS i # 2| 8ANVF;

W RS 3. AEVFA B B R F AL

4. fio i X 8ANVFHEAT64K AL T , i3k Lhfsl
50%, 14:4264P\51, FFEE307-81;

5. MEIOWLE IHM.

3 33 HE D) SURSH, VEHIEE EF, TIO%E e~ —3
A 1 I8 UE VE 2 e B A PAF 22 5 I 6 1F 7 32 47
MR B 8 BAF1 % 5 e
1. AlZE8/NS;
2. BlZES8AVF, XVFI~TEANSE2ANVQBAF,
V8Ll T Fir A 1 BA %15
Tk 1 3. onlineVF, fH8/"NSH:# 2| VFS;

4. IEVESHER 2| BN

5. fioxt VFS#EATO4KBENLEE S , BELLHF150%, 14K
FE64APNFI, FrEESp8h;

6. MEIOEE K.

] P H, VFSES I, LIORREMEEF—5

4,  PHTERIE L BIEA
SR\ SSD JE X FF P W R IRICE , RS EE, HEETEILA:
® MEANE VIFERIUE, FEMNMATBHEE, —Fhz Xtk
BRI ASCFF Wi g, — 2B VIS E W KA H
o [F VIRJEK.E N, PF, VFIO#E E%.
5. namespace % JEBLIHIE

(1) a7 kR

WAV B

® 55 nvme 25 | 35 & A EE AT 24 2 |
EHREBKE| A A

b
PR
i
Hi
e
R
S
=
&
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® namespace 7t % . PF/VF T, 1035 —# M 581IF;

® 4 SSD Y #F namespce $£=, I0iE PF f1 VF Z a5, VF
Z e FL PR 5

(2) M2

WA 1 Bl & VE R L BN DB U5 B I 6 2 41
ENEES I IR R
B2 Ak % AL B2 57 5 A 4VF.

1. RSB &SNS

2. A|Z4ANVF, FHLEVQ. VIFHE:

3. Online VF, fE5/NNS#MACHE# 2| PFfn44

VF;

fEANVERELEE K 244N B

5. MR EFEANSH MRS, 2 0H#E

Wik ES HOSTAr ¢ bz Ji FAMLIN L H 5% R

6. TESNEEHRHEZT, BENL” £100G3CF9, it
H AN A SCPF B md S ;

7. EERHEZT, PReA KMy Xt T
0, EFHHEmdS, HfPReit E HmdsE

>

s
8. EEIDIRT, MA5SK.
3 3 7HE ) BT X mdS(E —

6. FFPRY R T RE KL

SSD B | #im H A4k, HFEZMIES, WXt H4, M
B,

TRTE &R

® XUy FI4f SR-IOV FFHEGIE, 7 DL A 3 AL 400
[X 77 T namespace K/, VQ, VI E A /NT 5 35 L4 ;

PR, RIENS A, FFRSERMKALRE,
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® AL IGIUE, 4o NS Ki i & £ % namespace, 7ELIE SR-
IOV FiiEH, FEEMEREME — R IMAIRIE, 20 805K 4 2 5
Xt namespace, % ZARHE SSD BRI LI X, P HRE.

F. SR-IOV #pil — B MR

(=) WRE X
i 3¢ nvme-cli T H & 48 4 4 A iR [B{E 5k 56 4F SR-IOV # )
PW—EUME, PRI & A8 98 SRR BUALIE P 8 R A0 A % R 1 .

1. PCle BRI XM AR

PCle #. V& F H — % % “ Single Root I/O Virtualization and
Sharing” *f SR-IOV fi 7 ¥l #ii&. SSD & Wik B &, 247
PCle Pl —EUE I UE. AN A VEEr xt PCle ML W%, Rk 3|

PF SRIOV & & #3560 1IF
2. NWe BRI LAHXHIUARE

AR B Al NVMe #0302 T NVMe Spec 1.4c jiAs, SR-IOV #H
S UER

® Identify Controller (5.15.2.2, NVMe Spec 1.4¢)

® Primary Controller Capabilities (5.15.2.10, NVMe Spec 1.4c)

® Sccondary Controller list (5.15.2.11, NVMe Spec 1.4c)

® Virtualization Management command (5.22, NVMe Spec 1.4¢)

® Virtualization Enhancements (8.5, NVMe Spec 1.4¢)
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& NVMe Spec 1.4c ¥, FEMCAER WK Wik L.
(=) P Ab 35 078 2 Ik

1. Identify Controller

(D) Pl

J TR NVMe SSD 2 15 32 #f SR-IOV. nvme-cli T H i 3¢ id-
ctrl &2 F] DUIR [A] Fp 3 o € SL#Y Identify Controller #04E 4544, %44
ZERAIR T R & A ) AR SRR R R . BB S5 1 B9 Byte 76, bit 2
J T3R5 < B 7 SR-IOV # Virtual Function.

1M B nvme-cli 24 “nvme id-ctrl” .
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Figure 251: Identify — Identify Controller Data Structure

Bytes | om" | Description

Controller Capabilities and Features
PCI Vendor ID (VID): Contains the company vendor identifier that is assigned by the
PCI SIG. This is the same value as reported in the |D register in section 2.1.1.
PCI Subsystem Vendor ID (SSVID): Contains the company vendor identifier that is
03:02 M assigned by the PCI SIG for the subsystem. This is the same value as reported in the
SS register in section 2.1.17.
Serial Number (SN): Contains the serial number for the NVM subsystem that is
23:04 M assigned by the vendor as an ASCII string. Refer to section 7.10 for unique identifier
requirements. Refer to section 1.5 for ASCII string reguirements.
Model Number (MN): Contains the model number for the NVM subsystem that is
63:24 M assigned by the vendor as an ASCII string. Refer to section 7.10 for unique identifier
requirements. Refer to section 1.5 for ASCII string requirements.
Firmware Revision (FR): Contains the currently active firmware revision, as an ASCII
71:64 M string, for the NVM subsystem. This is the same revision information that may be
refrieved with the Get Log Page command, refer to section 5.14.1.3.
Recommended Arbitration Burst (RAB): This is the recommended Arbitration Burst
72 M size. The value is in commands and is reported as a power of two (2*n). This is the
same units as the Arbitration Burst size. Refer to section 4.13.
IEEE OUI |dentifier (IEEE): Contains the Organization Unique Identifier (OUI) for the
T5:73 M controller vendor. The OUI shall be a valid |[EEE/RAC assigned identifier that may be
registered at http://standards.ieee.org/develop/regauth/oui/public.html.

Controller Multi-Path /O and Namespace Sharing Capabilities (CMIC): This field
specifies multi-path 1/0 and namespace sharing capabilities of the controller and NVM
subsystem.

01:00 M

Bits 7:4 are reserved.

Bit 3 if set to “1’, then the NVM subsystem supports Asymmetric Namespace Access
Reporting (refer to section 8.20). If cleared to ‘0', then the NVM subsystem does not
support Asymmetric Namespace Access Reporting.

Bit 2 if set to “1°, then the controller is associated with an SR-IOV Virtual Function. If
76 0 cleared to ‘0", then the controller is associated with a PCI Function or a Fabrics
connection.

Bit 1 if set to ‘1", then the NVM subsystem may contain two or more controllers. If
cleared to ‘0', then the NVM subsystem contains only a single controller. As described
in section 1.4.1, an NVM subsystem that contains multiple controllers may be used by
multiple hosts, or may provide multiple paths for a single host.

Bit 0if set to “1', then the NWVM subsystem may contain more than one NVM subsystem
port. If cleared to ‘0’, then the NVM subsystem contains only a single NVM subsystem
port.

B 10 nvme identify controller—Byte76 & X
2) w2l
7~ 4 4 1 - /devinvme0 & Linux % %t F & % ¥y Primary

Controller ¥ F 45X &4 .

# nvme id-ctrl /dev/nvme0 -H | grep -A 10 oacs

oacs :0x9e
[9:9]:0 Get LBA Status Capability Not Supported
[8:8]:0 Doorbell Buffer Config Not Supported

Virtualization Management Supported
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Not Supported
[5:5]: 0 Directives Not Supported
[4:4] : Ox1 Device Self-test Supported
[3:3] : OxT NS Management and Attachment Supported
[2:2] : OxT FW Commit and Download Supported
[1:1]: Ox1 Format NVM Supported
[0:0]: 0 Security Send and Receive Not Supported

Xt F 32 HF SR-IOV By #L41 H R 24 4 Supported.
7~ Bl 44 2 - /devinvme2 & Linux 2 % FNECE VF 5 & 2| ¥

Secondary Controller #] 5 7% %44 .

# nvme id-ctrl /dev/nvme2 | grep cmic

tF VF % & cmic 8 bit2 M 248 4 1.

2. Primary Controller Capabilities

() PrpUREE

JHl T4 2 Primary Controller #15 & oA x % ¥H. nvme-cli T H
i T 4 primary-ctrl-caps 3& [ HR A € LR BB LG, XS5 IR
7 Primary Controller #H 7% #y1z & LA ] I B9 VQ/VI %A,

R IE NVMe Spec 1.4¢ & X, VQ/VI & A FA# (Private) #n
HAZ (Flexible) Wiff. FAH ZEE A controller FAF, A H 4HL; HA&

PR W] DL 45 A~ [5] PF/VF.

22



TFhEEREHEE SR-IOV TEEHS ODCC-2023-0500D

X AL E nvme-cli 44 % “nvme primary-ctrl-caps” .

Figure 256: Identify — Primary Controller Capabilities Structure

Bytes Description

Controller Identifier (CNTLID): This field indicates the Controller Identifier of the primary

01:00
controller.
Port Identifier (PORTID): This field indicates the Port Identifier of the NVM subsystem port

03:02 associated with the primary controller. The Port Identifier for a PCl Express Port is the same as

: the Port Number field in Link Capabilities Register in the PC| Express Capability structure (refer
to section 2.5.6).
Controller Resource Types (CRT): This field indicates the controller resources types
supported. If a primary controller supporis a controller resource type, then all associated
secondary controllers shall support that controller resource type.
Bits 7:2 are reserved.
04

Bit 1 if set to ‘1", then VI Resources are supported. Bit 1 if cleared to ‘0', then VI Resources are
not supported. Refer to section 8.5.2.

Bit 0 if set to ‘1", then VQ Resources are supported. Bit 0 if cleared to ‘0", then VQ Resources
are not supported. Refer to section 8.5.1.

31:05 Reserved

3532 VQ Resources Flexible Total (VQFRT): This field indicates the total number of VQ Flexible
) Resources for the primary and its secondary controllers.

VQ Resources Flexible Assigned (VQRFA): This field indicates the total number of VQ

39:36 Flexible Resources Assigned to the associated secondary controllers.

VQ Resources Flexible Allocated to Primary (VQRFAP): This field indicates the total number
of VQ Flexible Resources currently allocated to the primary controller. This value may change
41:40 after a Controller Level Reset other than a Controller Reset (i.e., CC.EN transitions from ‘1" to
‘0" if a new value was set using the Virtualization Management command. The default value of
this field is implementation specific.

VQ Resources Private Total (VQPRT): This field indicates the total number of VQ Private

4342 | Resources for the primary controller.

VQ Resources Flexible Secondary Maximum (VQFRSM): This field indicates the maximum

s number of VQ Flexible Resources that may be assigned to a secondary controller.

VQ Flexible Resource Preferred Granularity (VQGRAN): This field indicates the preferred
47:46 | granularity of assigning and removing VQ Flexible Resources. Assigning and removing VQ
Resources in this granularity minimizes any wasted internal implementation resources.

63:48 Reserved

6764 VI Resources Flexible Total (VIFRT): This field indicates the fotal number of VI Flexible
’ Resources for the primary and its secondary controllers.

VI Resources Flexible Assigned (VIRFA): This field indicates the total number of VI Flexible

7168 Resources Assigned to the associated secondary controllers.

VI Resources Flexible Allocated to Primary (VIRFAP): This field indicates the total number
of VI Flexible Resources currently allocated to the primary controller. This value may change
7372 after a Controller Level Reset other than a Controller Reset (i.e., CC.EN fransitions from “1" to
‘07 if a new value was set using the Virtualization Management command. The default value of
this field is implementation specific.

VI Resources Private Total (VIPRT): This field indicates the total number of VI Private

P54 Resources for the primary controller.

VI Resources Flexible Secondary Maximum (VIFRSM): This field indicates the maximum

e number of V| Flexible Resources that may be assigned to a secondary controller.

VI Flexible Resource Preferred Granularity (VIGRAN): This field indicates the preferred
79:78 | granularity of assigning and removing VI Flexible Resources. Assigning and removing VI
Resources in this granularity minimizes any wasted internal implementation resources.

4095:80 | Reserved

B 11 nvme identify—F 8 /1 441K
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# nvme primary-ctrl-caps /dev/nvme(

NVME Identify Primary Controller Capabilities:

[1:11 Ox1 VI Resources are supported
[0:0] Ox1T  VQ Resources are supported
vafrt :118
varfa :0

Hop Byl 4R
a. Cntlid & PF controller ID.
b. Crt B {H, P4 bit 457l R & & & CFF VQ/VI 5. R
VQ/VI A AL E , TR bit 2 0. & B SZEFCE VQ/VI B IREL R
TR&EA.
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c. Vafrt &7 & L5 DA kR 2 BLgs PF/VE By VQ # AR B 4K
B R HT ] R R

d. Vqfra X7 BLEHHLY VF 8 VQ W AR TR,

e. Vaqrfap K7 4w A5 HC4 PF B VQ F AR TR L.

f. Vqprt X7 4H A% PF &1 VQ R A R4,

g. Vafrsm £ & &I DL pBLE 2N VF 8 VQ W AR TR IR 4R
B R R L HT R BRUR AR

h. Vqgran R 75 B0/ B VQ BRI SO MR, H% R /INVRLE 2
e, = DA /M P B8 B RTR 2

i Vifit 27 &I UUR k9l 4s PF/VE 89 VI ¥ &R B E 4K
B AR HT R BRUR AR

j. Vufra #F EZE 4% VF ) VI A8 R,

k. Vurfap X7 480 &£ 42 BL% PF By VI ¥ A8 TR 40

l. Viprt &7 247 E &2 Bish PF B VI FAH TR %K.

m. Vifrsm &7 & 3L ¥ DI Fis A VEF B VI F AR R, 248
F AR L H R BEUR AR

n. Vigran & 7 B/ Bk VI RIS O NRLE . % g /DR
Fic = DL /Mt P4 38 B RTR 2

T PF/VE i VQ/VITCE BT, AT 7Tk I & F 7 A Sk

DR, 5% &P UL X LL B B R AOR B WESE,
TR A 2 FE 5 E PF/VF BB VQ/VI BT b, DI 5%
PRI 15 IR
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3

(1

. Secondary Controller list

) LR

B FEE 40 e B A VF (Secondary Controller) #y R & o
WIRAE B, hile X HELEH R ZIRE 1274 VFE R, iR
(] iy 2% H 132 4L T online 2, offline JRZ ) VFE.

TR nvme-cli By 44 A “nvme list-secondary” .

Figure 257: Secondary Controller List

Bytes Description
Number of Identifiers: This field indicates the number of Secondary Controller Entries in
00 the list. There are up to 127 entries in the list. A value of Oh indicates there are no entries in
the list.
31:01 Reserved
63:32 SC Entry 0: This field contains the first Secondary Controller Entry in the list, if present.
95:64 SC Entry 1: This field contains the second Secondary Controller Entry in the list, if present.
(N*32+63): | ¢ Entry N: This field contains the N+1 Secondary Controller Entry in the list, if t
(N*32+32) ry N: This field contains the econdary Controller Entry in ist, if present.
Figure 258: Secondary Controller Entry
Bytes | Description
01:00 Secondary Controller Identifier (SCID): This field indicates the Controller Identifier of the
2 secondary controller described by this entry.
03:02 Primary Controller Identifier (PCID): This field indicates the Controller Identifier of the
) associated primary controller. _
Secondary Controller State (SCS): This field indicates the state of the secondary controller.
04 Bits 7:1 are reserved.
Bit 0 if set to *1', then the controller is in the Online state. Bit 0 if cleared to ‘0’, then the controller
is in the Offline state.
07:05 | Reserved
Virtual Function Number (VFN): If the secondary controller is an SR-IOV VF, this field indicates
its VF Number, where VF Number > 0, and VF Number is no larger than the total number of VFs
09:08 | indicated by the TotalVFs register (refer to Single Root I/O Virtualization and Sharing
Specification) in the PF's SR-IOV Extended Capability structure. If the secondary controller is not
an SR-I0V VF, then this field is cleared to Oh.
11:10 Number of VQ Flexible Resources Assigned (NVQ): This field indicates the number of VQ
i Flexible Resources currently assigned to the indicated secondary controller.
13:12 Number of VI Flexible Resources Assigned (NVI): This field indicates the number of VI Flexible
; Resources currently assigned to the indicated secondary controller.
31:14 | Reserved

B 12 nvme secondary controller % 1& & X

(2) @2

Tl
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+ nvme list-secondary

Identify Secondary Controller List:

NUMID : Number of Identifiers
SCEntry[3 [

SCID  :Secondary Controller Identifier : 0x0004

PCID  :Primary Controller Identifier : 0x0000

SCS : Secondary Controller State  : 0x0001 (Online)

VEN : Virtual Function Number : 0x0004

NVQ : Num VQ Flex Resources Assigned : 0x000e

NVI : Num VI Flex Resources Assigned : 0x000e
SCEntry[4 [

SCID  :Secondary Controller Identifier : 0x0005

PCID  :Primary Controller Identifier : 0x0000

SCS : Secondary Controller State  : 0x0000 (Offline)

VEN : Virtual Function Number : 0x0005

NVQ : Num VQ Flex Resources Assigned : 0x0000

NVI : Num VI Flex Resources Assigned : 0x0000
SCEntry[5 [

SCID  :Secondary Controller Identifier : 0x0006

PCID  :Primary Controller Identifier : 0x0000

SCS : Secondary Controller State  : 0x0000 (Offline)

VEN : Virtual Function Number : 0x0006

NVQ : Num VQ Flex Resources Assigned : 0x0000

NVI : Num VI Flex Resources Assigned : 0x0000
SCEntry[6 [
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: Secondary Controller Identifier : Ox000

PCID  :Primary Controller Identifier : 0x0000

SCS : Secondary Controller State  : 0x0000 (Offline)
VEN : Virtual Function Number : 0x0007

NVQ : Num VQ Flex Resources Assigned : 0x0000

NVI : Num VI Flex Resources Assigned : 0x0000
SCEntry[7 [

: Secondary Controller Identifier : 0x0008
: Primary Controller Identifier : 0x0000

: Secondary Controller State  : 0x0000 (Offline)

: Virtual Function Number : 0x0008
: Num VQ Flex Resources Assigned : 0x0000
: Num VI Flex Resources Assigned : 0x0000

BN TS “c3” , XriREISEE T controller
ID )\ 3 JF45, controller ID /N-F 3 B9 4~ & 7~. Control ID &£ 4 5 %7
HH) “SCID” TR %5, F=& SCEntry #HI % F.

4. Virtualization Management command

(1)  Prulmse
RE 040 & B 4 4 (AL Primary Controller (PF) ¥, Z&a 4
J T
a. e primary controller #y 7] AF B,
b. 7 secondary controller it /] AL BLIR. .

c. 1&24 secondary controller # online/offline JRZS.
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X AL # nvme-cli %4 % “nvme virt-mgmt” .

V£ & Secondary Controller & T Offline JRZS A & X B 4t VQ/VI
ARG

M A iR B4R B, 3 S % 5222 Primary Controller
Capabilities #fi I\ SCHFF Y RFME, Biltn VQ/VI B 53 HE, REATAT
R IRR T Boss PF & VF.

Figure 329: Virtualization Management - Command Specific Status Values

Value Description
1Fh Invalid Controller Identifier: An invalid Controller Identifier was specified.
20h Invalid Secondary Controller State: The action requested for the secondary controller

is invalid based on the current state of the secondary controller and its primary controller.
Invalid Number of Controller Resources: The specified number of Flexible Resources
is invalid (e.g., the Number of Controller Resources (NR) is greater than VQ Resources

21h Flexible Total (VQFRT) (refer to Figure 256), the Number of Controller Resources (NR)
is greater than VQ Resources Flexible Secondary Maximum (VQFRSM) (refer to Figure
258)).
Invalid Resource Identifier: At least one of the specified resource identifiers was invalid
22h (e.g., the Number of Controller Resources (NR) is greater than the number of remaining

available flexible resources).

Kl 13 nvme &M E 2 4 4 E ER A

REAUAY B A A By IR RIE K 4 P

a. Invalid Controller Identifier - J52%# Controller ID. # 4 Fff
Ji T A &1L 8 Controller ID, 4n Secondary Controller ID & £, &
{4 ] list-secondary 23K HUIE#i #) Secondary Controller ID.

b. Invalid Secondary Controller State - Secondary Controller K
5% . *F Secondary Controller i ¥2 #1E Bt & 40 F A~ IE i B9 R 2.
%l 4o %t 40F Online JRZ& 8 Secondary Controller fit & VQ/VI #iH.

c. Invalid Number of Controller Resources — #4& ¥ 25 H #y IR 4%

ELAR. Gzl Bn VQ A BHIRAR R T A VQ BT .
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d. Invalid Resource Identifier - 4 25 H B KPR IR E DA —
AN TCRRE . B 2 o C B VT AR BE R AR TR AR R 4G B T AR R
U5 4.

2) w4l

T4 1 - 4 PF 4L VQ 7 AR BHE:
# nvme virt-mgmt /dev/nvme0 -c2 -r0-n 8 -a 1

success, Number of Controller Resources Modified (NRM):0

T4 2 - 5 PF 2 C VI ¥ AR B

# nvme virt-mgmt /dev/nvme0 -c2 -r1-n8 -a 1

success, Number of Controller Resources Modified (NRM):0

A4 3 - 4 VF 48 VQ F A5

# nvme virt-mgmt /dev/nvme0 -c2-r0-n8-a 8

success, Number of Controller Resources Modified (NRM):0

a4 4 - AaBC VI AR

# nvme virt-mgmt /dev/nvme0 -c2 -r1-n8-a 8

success, Number of Controller Resources Modified (NRM):0

T4 5 - & A Online:
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# nvme virt-mgmt /dev/nvme0 -c 2 -a 9

success, Number of Controller Resources Modified (NRM):0

> M VF L4 4 F Online IRAH, FKIXE Online R4 1R [
J I

> VFIEW ITHEZFZE 24N VQ R, —ANFH T admin, —MNA T
/0. R VQ BEE£/D T 2 *t VF fil Online #:1F & R,

a4 6 - A Offline:

# nvme virt-mgmt /dev/nvme0 -c 2 -a 7

success, Number of Controller Resources Modified (NRM):0

> A VF LA T Offline RAH, FREE Offline IR 2R [F]
o
5. Virtualization Enhancements
TR BLH, NVM T2 58 7 DURE 8 2 APl 48 0 4 LA
REIHLR Bt B3 VO U5 i @ % . NVM F % 4 7 i £ /> Primary
Controller f1 Secondary Controller 41 jX, 4> Secondary Controller

# M¥ T 1 A Primary Controller, Jf i 3% Primary Controller 3k J

Secondary Controller 3/ 75 2 Fit B
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it 1 Primary Controller & 3% K2 Ul {4 & ¥ 4 & 7] DL g & /N5 4
PR BB AL % ) 25 BHUR (Controller Resources) . ¥ 2 HC 4% il 25 &%
Y5~ Ay A
a. Virtual Queue Resource (VQ &HF) . H/NKIEH FTEE 1
SQ/CQ (Submission Queue/completion Queue) .
b. Virtual Interrupt Resource (VI %) . EANRIFEFH TEHE 1
AT &

12 fl s IR N T o Bt 2R/ - A AP, A AR B YR (Flexible
Resources) FofhF %I (Private Resources) . FAH Bk & [H 52 2 Ac
& Primary Controller 2 Secondary Controller #y ¥t , A~ &t i it 55 U
v & HE e 4SHE. @ 4 %I Primary Controller #2 Secondary
Controller U ¥ DL FE 0L E 2 & STLE .

Primary Controller #1 Secondary Controller & 75 37 £ FA & %% I 2
W AR YR, ¥ LU 3T Primary Controller Capabilities 7 B £ 4% 45 #) £
A.
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Figure 463: Controller Resource Allocation

/ Primary Controller N
Flexible Resources
Private Resources (basedon -
Flexible Allocation) |
e RE——
> Flexible Resources >
(Unassigned)
Resource Pool
Secondary Controller Secondary Controller
Flexible Resources [ Flexible Resources ] N
(Assigned) (Assigned)

K 14 nvme FH| & K IFE LI
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Xt 55— VF JATERIESIE, Bl B a4 Tk, VF lE#E, %
PRAESE, AEIOUE A6 I A 2 b AR G 4% ) U ] B A 3T

&

T A -

a. B FNA T, & VF ZEZEME IO#BEA THaER, &
AMEF R /MEMZ T EEE VS RVFCEIN, o 1A 1 0
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PECHE QoS Thék, ¥ LLLLEIE QoS Wk ITHF K IWiFldg =t T, Mfk
Fo Bt 4 8 RS 2 5

b. T M T, & VF ZFRAF S B R EsER, m
IF%£ VF &%, & IOPSfn& VFHHES MM BHyMa £y, £57
Bl HFEEE Y RVFEE N,

c. dEHMELFMKT, T2 VF o AR 10 i3 8 VF & ¥4 &
BEZR, FEELFARVFEEA;

d. B G ERIRFE B TR, EHERIEXN 10 RABEY

M .
(2) MR 24
Tk 41 ZVF5c, HH AR T A VEIT S Mk —
‘I&
M H WEEZ VE 5, HEHET, BVFITFLE
Mg R B R EHE.
7w B

1. #BFRSSD

2. WEVF, NSH:VF=4, NS=4, ¥4 /NS
attach 2| xf b2 # VF

3. XA VFi{Tpreconditiont 1, Fik B|FaAS

4. FIOJF L5 # A% & block size i 128K, QD
4164, numjobs ¥ 117

5. JEATIR4ANVE, 4NVEH % E A sequential

MR 77 2 read only.

6. I E 8] 4 10minute, iC3%44NVEF 8 52747
iR

7. FATIMER4NVE, 4/NVFH % & A sequential
write only.

8. A Hf 8] & 10minute, 1c:4/NVFH 5 77
iR

& v 1. WAVFRE MG N -2, Z57E10%UN.

" QD, numjobs | PLi% BEHLAL 4 15K
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T 1) ZVF 5, HMH7#E A VFRENLEES M4 6 — 5
Al‘ﬁ:_

ik H By BAFEZ V&, HHm#E N, &VFHENLILE
Mgk ST B,
TR0 %

1. #EFRSSD

2. % EVF, NSH:VF=4, NS=4, ¥&/NS
attach | xf jz # VF I

3. XEANVF#E{TpreconditionifE, Ik 2| FaZs

4. FIO#: 5 #4 A% & block size H4K, QD4 64,

numjobs 4 1618
I3 7 3 5. FEATIR4NNVE, 4/VF# ¥ & Hrandread
only.
6. M E [A] & 10minute, 1c.3%4/>VF 3L
IOPS.
7. FFATINRANVE, 440NVFEH % B Arandwrite
only.
8. WA 8] & 10minute, icF4VFHH 5
IOPS.
3 3 1 1. WAVFEEHEN I ZREI0%UN.
HUREWERRC] ZVFY 5, AR 7R T A VEIRT LS M6 —
k3
M H WAL ZVE 35 T, A VEA IS
N, BFEEE e S — 2.
ML B

1. #[£SSD
2. & EVF, NS¥:VF=4, NS=4, ¥4 /\NS

attach % xt by 8 VF_I
3. X EFANVFEBE TpreconditionB 1B, Jik B|Fad
st 7 3 4. FIO:E # A % B block size 4 128K, QDA

64, numjobs A 1

5. FFATINK4NVE, HAd, VF1, VE3REN
sequential read only, VF2, VF4% & A
sequential write only.

6. IR B 4 10minute, 234N VEH LT 75

" QD, numjobs | PLi% B AL AL 4 15 &
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2p
Ui o

38 3t v ) 1. FANREER, VFI, VF3, MLKNVF2, VF4
B M= % 4 RRVFTE N .

A Bl ZVF 5, AR T A VEREHLEL S M ae —
B

M H &y RAEEZVF R T, BVEAAEHMERT AE
. BEHLERS Mg 75— 5
MAD PR

1. #FESSD

2. % EVF, NSH:VF=4, NS=4, ¥4/ NS
attach 2| xt i # VF_I

3. xtEANVFiE{TpreconditiontffE, Jfik 2|fass

AR, 4. FIO#:E # A% & block size H4K, QD 464,
numjobs % 16.

5. JEATIR4NVE, H#, VFL, VF3XE X
randread only, VF2, VF4i% & J#randwrite
only.

6. MR EE A A 10minute, id3%4/NVEH LS
IOPS.

3 3 HE ) 1. HHMREHE, VFL, VF3, WK VF2, VF4
A5 T b 2= S N E e - RV VE R

WA 51 ZVFY 5, EEeAMIET M — B m

M H &y KAFEZ VEg R T, BHEA S VFELE ik —

ES R Al

TP IR

1. #FRSSD

2. % EVF, NSH:VF=4, NS=4, ¥4 /NS
attach 2| 3 v B VF_I-

3. XEAVFi{Tpreconditiont 1, Fik B|FaAS

4. FIOHLE # A % Fblock size 4 128K, QDA
64, numjobsj‘@l.

AR 77 2 5. IFATIAR2ANVE, HAF, VFL, VF3iE N
sequential read only, VF2, VF4%E E#{T(F

6. A 8] A 10minute, 3¢ VF1 X VF33LHT

B

51



FHESPAERE SR-IOV UEAE

ODCC-2023-0500D

7. FHATIR2/NVE, HA, VFL, VF3E X
sequential write only, VF2, VF4%E Zi4T{T
EEHELTX.

8. WX B |A] 4 10minute, iCFVF1 KX VF3E
iR

9. FIOiLE # A& % & block size 54K, QD % 64,
numjobs 4 16.

10. FATIR2ANVE, HA, VFI, VF3iXEN
random read only, VF2, VF4®E ST/ &E
EREGY TR,

11. IR 8] % 10minute, 3% VF1 2 VF3 3L
IOPS.

12. 3F4TIRR2ANVE, He#, VFL, VE3RE X
random write only, VF2, VF4®E &7/ &
ERGY TR,

13. MR B 8] 4 10minute, id3%VF1 & VF3E
IOPS.

3 3 HE 1. HFAMRLER, VFI, VFIHILE MG —

B, ZRE10%A.

3. I&iIF QoS Theb A %M

(1) 7 1B A

Sk SSD s 55 HF QoS Bk, wwR3CHF, AR T E LA

e7p AN

a. WIUEAF VFAECE WM EME T F B, QOS Iyf A & tk:
b. IIUEHA VF QoS B i, QoS Tk iy A 2 M

c. WUEILAh VEIREZA, QoS Lk iy A 2 I

d. 24 QoS Thfk SRR HI R A B, IR UEHA M

e. HA QoS K it [a] 10 25 & A7 MK,

M & A
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a. BIE QoS Theb A M E, BRI/ EHm%E VF, &K VF, &%
BUE 2 W 45 SEERE R B VF $LE 47 5%,

b. ) K QoS ICFE N LA, il dm Ky 56 R B, S A oE
PR, HAE ARG, & IOPS R&|554, Jukd & Z4h % dn 3
FEHE, AR,

T A -

QoS HEIEIL R, Lil& B {Efn QoS &k B = H £ R, FEi
JE R AR AS oA BE X

(2) I

T 45 SR-IOV # & T, ¥4% ¥ VFE QoS &b A 214 WiiF
M H #y WAF#E A2 VER, QoSHLE 1 i, QoSINekH
B

1. #FRSSD

2. WEVF, NSH:VF=1, NS=1, NS attach
Z|VF I

3. XtVF#t4TpreconditionffE, Ffik 2|Fass

4. FIO#L B # Al & block size /128K, QDA
64, numjobs ¥ 119

5. FTIFVFHIQoSTaE, QoSuJill Rl & 1k
55 69[10%, 30%, 50%, 70%, 100%]

6. % & workload %] sequential read only, x{VF#t
AT MG 152 I

7. WK A 4 10minute, 103 VE B L 9

8. HTFFVFEQoSTIfk, QoSalIR#l K & 5 i
T 1 [10%, 30%, 50%, 70%, 100%]

9. % E workload %] sequential write only, *{VF
BEAT Y 5 I

10. Wi E 7] 4 10minute, 13X VFH 5 7 58

11. FIO#: 5 #% & % & block size #4K, QD %64,
numjobs %] 161

MR 77 %

" QD, numjobs T L% BE 5 & ALK 5L
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12. $THFVF# QoS ak, QoS ik | & Bl
2 B 19 [10%, 30%, 50%, 70%, 100%]

13. ¥% & workload # random read only, *tVFi4T
8 AL

14. MR EF 8] 4 10minute, ic3% VFEZIOPS.

15. $THFVFB QoS ak, QoS7Jl i %l & B
B M 8 19 [10%, 30%, 50%, 70%, 100%]

16. % & workload j random write only, xfVF#E{T

FENLE M.
17. MR A 1] %5 10minute, 123% VFE 5 IOPS.
38 3t HE 1. R4S 3R BWIGE 2 IOPSIE(E 5 & E 1y

QoSfH, ®ZTE10%LLN.

T 451l SR-IOV # X T, ## 2 VF QoSI#k A 2% M I IF
Mk H #y WAF#E 2 VER, QoSHLE 1 i, QoSINekH
Bk

1. #EFRrSSD

2. WHEVF, NSX:VF=4, NS=4, ¥%& /NS
attach 2| X . 8 VF

3. XA VFi Tpreconditiontf e, Fik B|FaAS

4. FIO#:E ## A% & block size 4 128K, QD4
64, , numjobs ¥ 120

5. IFEANVFHQoSThAE, QoSuHl IR %K &
A 5 89 10%, 20%, 30%, 40%

6. FHATIRA/NVF, 4/NVFH % E A sequential
read only.

7. R E E] A 10minute, 0354/ NVF R LA
i

8. FIHE/NVFHQoSHIaE, QoS ikl K &
BHRE10%, 20%, 30%, 40%

MR 77 v 9. JFATMR4NVE, 44NVFH L E K sequential
write only.
10. MR B ] 4 10minute, icsk4/NVF# 5 5
P
U

11. FIO#L:E # A& % & block size 44K, QDX
64, , numjobsy 1621
12. FTIFEAVFHQoSTI&E, QoSa il R % K &

“ QD, numjobs ] LA1# & 7= & AR B 5 %

“ QD, numjobs ] LA¥Z FE = & HLAE B B %
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BZIOPSH10%, 20%, 30%, 40%

13. IEATIR44NVE, 440NVFH B A random
read only.

14. MR e 8] 4 10minute, 03544 VER %
IOPS.

15. FTIFEAVFHQoSThEE, QoS4 R %l K &
BIOPSH10%, 20%, 30%, 40%

16. IEATIR44NVE, 440NVFHE B A random
write only.

17. MR B 8] 4 10minute, iC3%44NVFH 5

IOPS.

3 v ) 1. ®/VFHIEE MG 5 % E W QoSTH, 1%
EE10% W

T 1 SR-IOV # X, ¥5LVFZ [dQoSik & Yy F

Wk H 8y BAEZVFZ ], B H P —AVFHQoS, HAth

VF QoS i 75 52 5

1. #EFRrSSD

2. % EVF, NSH:VF=4, NS=4, ¥&/NS
attach 2| x i B VF_I-

3. XEAVF#{Tpreconditiontf/E, Fik B|FaAS
4. FTIFE/NVFHIQoSThEL, i v 70~ IR A &
I FE 3L/ 5 56 1 10%, 20%, 30%, 40%

5. FIOZHHEATIN 75 5 Mk, I A i 4 VF4

M7 7% #y QoS Ak 20%

6. RIECEANVEIRSS 5+ 8y BW

7. % EHANVFHQoS IOPS/i 4 K BN/ 5
IOPSH#10%, 20%, 30%, 40%

8. FIOZAIHATRENL LS Mk, K+ I8 V4
7 QoS A A 20%

9. i EEAVEASE B 3 9 10PS

1. VF1,VF2,VF3 M 66 IG(EH 756 Tk, &

3 3 v VF4H1QoS% B & £ b5, VFAH I gk I&(H

6 B HQoSH AL )

4. QoS ¥ E WiF

(1) IR T 1M A

E NPT T AT IS :
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a. I SSD#MHH QoS kKBS KA E, IEHA KM
b. # % SSD & #£ LBAF, VJ#A [ LBAF ¥&ilF QoS ¥ &
(2)  MEATIZE

IEZWE KA SR-IOV # &, F, ## ¥ VF QoSHE Z Wil

M H & BE " hQoSHE K Ak

1. 1RZSSD IOPS QoS # 1K IOPS, #& & 41%
Bl IANVFE, JEVEH:H 2| L

VF % & 132I0PS # VEE T & 4120005
VEHHATAKNT et g MK, ABEVFMR R
50 B BZIOPS Qos# k.

VFiZ & ZI0PS # UEAE T & 4130005
VEHHATAKIUT S g MR, R A VEM 6
= 59 R EIOPS QosZE sk

RN

Tk 77 v

o v

1. B, W EKI,

2. BUE3H, VFI & R IZIOPS Qos&E Kk, 1%

| Z 1R E1%

i TN 3. HPad, WERI;

4. JLURSH, VF & IZIOPS QosE K, %
EZA 1%

5. KHE 10§25 K7

(1) 7 2R
M &

a. IOBEATUPAHAE, —REESHAWITE. 5, B
Plk. 5, BEERE, WiIEF T LUEZTREIKRDN, H—FRA L
FARAMAK, ) n ey B 55 trace RIS 3 A B4 RN S

b. 10 WA H 7 WU &3t PF T &dE 10 &4, M VF 35 15

c. i SSDSCHF QoS, FUUEIENL £ F K, BLE A # QoS fH.

(2) MR
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X 1 B2 VR MATOE AT K B 8] I & 130 5 M
INE ¥ A2 VF £ A TOM A R K B 8] I & & 77
Mk H #y MR A, PFF &IOS, ML VFH G
= AR
1. #FESSD
2. HVF, NSX:VF=4, NS=4, ¥%& /NS
o attach 2| % i 8 VF |
UUREWRES 3. xtEAVFi#E{Tpreconditiont 1, Fik B|FaAS

4. FRATH XN VEEAT K B ] By B AR i R
LM B AR, I i ] A~ T 8h
5. AR S, REXMPF FLIEI0HS, W

4 ANVFERE 50
6. ZitAFIO A KB M T, FAVFEL
Bt 6 DA ZE B
SiiEenill 1. BMIOEA KB A A7 WA, VFEEE M

R FERaE IF B 5 baARE 89 22 BE7E 10% DA N
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