ﬂin_.\'ﬂf,ﬂﬂ —Cd)/ \/7-‘J I\EK
- ERERIEFER & B LR -

HEE AR @ /NSLIJILAKTES 4
2011/12/01

Internet Week 2011 S9 (RABILER DN YN IFT—T 42T



MERERITE - FE Rk

DUT (Device Under Test) — Dell PowerEdge R410
CPU x 2 : Xeon L5520 @ 2.27GHz

VM VM VM VM
e1000 virtio-net | | vhost-net | | SR-IOV

gemu-kvm-0.14.0-8 / FC15 (Kernel 2.6.40.6)

NIC = Intel X520-SR2 (82599EB)

10GBase-SR x 2 port
uni- & bi-directional

#=1 Spirent TestCenter

[n:: [ED 7_-;(9_ (iﬂ“i%ﬁ)
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At #89T : Spirent TestCenter

RXERIPEFTAE#HLUIIAL—23Y TREI—

http://www.toyo.co.jp/spirenttestcenter/

o b

, o N
R -&EHIFTOZ=H

* SPT-2U:2U2A0 YR v —2s
e=—=mie—— «10GET 21—/l (10GBase-SR)

% ke, ¥
bty b ¥
o g ARE - ik
- = — =
L
-

S e s o < g s I
o - - B2
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YR B AT : Server + NIC

e Dell PowerEdge R410 (1U / 2 V4 vk)
CPU x 2 : Xeon L5520 @ 2.27GHz

Chipset : Intel 5500

http://www.dell.com/jp/business/p/poweredge-r410/pd = . — (—
http://ark.intel.com/products/36784/Intel-5500-10-Hub *zE{é:I\: . iﬁij(%
Dual Port
PCle v2.0 (5.0GT/s) SR-IOV

Networking Specifications

#of Ports

e INTEL® Ethernet Server Adapter : X520-SR2
Ethernet controller: 82599EB

http://ark.intel.com/products/41282/Intel-82599ES-10-Gigabit-Ethernet-Controller
Fiber Channel over Ethernet e http://ark.intel.com/products/39774/Intel-Ethernet-Server-Adapter-X520-SR2

Jumbo Frames Supported

MACsec [EEE 802.1 AE Yes ?E{;i\ : é(%{y&_* .

Supported Under vPro J I\ ,' SAKURA. IntemEt

BCle v2.0 (5.0CTshs

Temperature Range 0-700C

Intel® Virtualization Technology for Connectivity (VT-c) VM

Interface Type

NC Sideband Interface

Mo
Time Sync Protocol Indicator
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http://ark.intel.com/products/39774/Intel-Ethernet-Server-Adapter-X520-SR2
http://ark.intel.com/products/39774/Intel-Ethernet-Server-Adapter-X520-SR2
http://ark.intel.com/products/39774/Intel-Ethernet-Server-Adapter-X520-SR2
http://ark.intel.com/products/39774/Intel-Ethernet-Server-Adapter-X520-SR2
http://ark.intel.com/products/39774/Intel-Ethernet-Server-Adapter-X520-SR2
http://ark.intel.com/products/39774/Intel-Ethernet-Server-Adapter-X520-SR2
http://ark.intel.com/products/39774/Intel-Ethernet-Server-Adapter-X520-SR2
http://ark.intel.com/products/39774/Intel-Ethernet-Server-Adapter-X520-SR2
http://ark.intel.com/products/39774/Intel-Ethernet-Server-Adapter-X520-SR2
http://ark.intel.com/products/39774/Intel-Ethernet-Server-Adapter-X520-SR2
http://ark.intel.com/products/39774/Intel-Ethernet-Server-Adapter-X520-SR2
http://ark.intel.com/products/39774/Intel-Ethernet-Server-Adapter-X520-SR2
http://ark.intel.com/products/39774/Intel-Ethernet-Server-Adapter-X520-SR2
http://ark.intel.com/products/39774/Intel-Ethernet-Server-Adapter-X520-SR2
http://ark.intel.com/products/39774/Intel-Ethernet-Server-Adapter-X520-SR2
http://ark.intel.com/products/39774/Intel-Ethernet-Server-Adapter-X520-SR2
http://ark.intel.com/products/39774/Intel-Ethernet-Server-Adapter-X520-SR2
http://ark.intel.com/products/39774/Intel-Ethernet-Server-Adapter-X520-SR2
http://ark.intel.com/products/39774/Intel-Ethernet-Server-Adapter-X520-SR2
http://ark.intel.com/products/39774/Intel-Ethernet-Server-Adapter-X520-SR2
http://ark.intel.com/products/39774/Intel-Ethernet-Server-Adapter-X520-SR2
http://www.dell.com/jp/business/p/poweredge-r410/pd
http://ark.intel.com/products/36784/Intel-5500-IO-Hub

ETAlNNZ2—>

: Guest vCPU | vCPU Host
L1 x Driver x Num | Pinning x Queue
ixgbevf #0

Uni (SR-IOV) RSS=1,1
n vCPU
(F7Mm) 1 #1
vhost-net
#2 RSS=4,4
virtio-net
Bi cPU #4,#6
Vv
(T3 M) _
X 2 RSS=8,8
e1000 #5 H7
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HITE 7N 2—2 : Traffic

Traffic

DELL PowerEdge R410 DELL PowerEdge R410
Xeon L5520 @ 2.27GHz x 2(8 cores) Xeon L5520 @ 2.27GHz x 2(8 cores)
Fedora 15/Linux Kernel 3.0.6(2.6.40.6) Fedora |5/Linux Kernel 3.0.6(2.6.40.6)

Intel X520-SR2 ] Intel X520-SR2
10G NIC(82599EB) 10G NIC(82599EB)
SourceForge ixgbe SourceForge ixgbe

S

128 flow

128 flow
e ——

MO|} 8T

A
'

#------
e S SR

30 sec. Loss < 0.01% 30 sec. Loss < 0.01%
Bi
(WA M)

Spirent TestCenter Spirent TestCenter

Unidirectional Bidirectional
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=187 N2—> : Guest Driver

Guest
Driver

ixgbevf
(SR-IOV)

{8 FH L 1-Guest Driver
X EHSAERSHE

vhost-net

virtio-net

e1000
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£1381/N2—>/:vCPU Num, Pinning

r

.

VM (Guest)

[ vepu | [vCPU])

r

vCPU vCPU
Num | Pinning
#O
vCPU 41
X1
#2
H#4,H#6
vCPU
X 2
#5,#7

CPU Die #0

Y(  CPU Die #1
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£1381/N2—>/:vCPU Num, Pinning

r

VM (Guest)

[ vepu

J

vCPU vCPU
Num | Pinning
#O
vCPU 41
X1
#2
H#4,H#6
vCPU
X 2
#5,#7

Y(  CPU Die #1

Internet Week 2011
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£1381/N2—>/:vCPU Num, Pinning

CPU | vCPU
\I/\Iqu P\i/n:ing i VM (Guest)
i \[VCPU] )
vCPU 41
X 1 ( CPUDie#0 CPU Die #1
#2 | (0] (2] (#a) (6]} | (] (3] (#5) (7]
HA,H#6
vCPU
X2
H5 17
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T8/ N2—>/:vCPU Num, Pinning

CPU CPU
\I/\Iqu P\i/n:ing f VM (Guest)
4o [ vepu | )
vePy #1 4 . N ,
x1 CPU Die #0 CPU Die #1
2| |(ro)(#2) ] (1)) { (1) (3] (#5) (1]
#4,#6
vCPU
X 2
#5,#7
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£1381/N2—>/:vCPU Num, Pinning

r

VM (Guest)

[ vepu | [vCPU])

( CPU Die #0

vCPU vCPU
Num | Pinning
#O
vCPU 41
X1
#2
H4,H#6
vCPU
X 2
#5,#7

( CPU Die #1

(#0) (#2] (#a] (1],

. J

Internet Week 2011
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£1381/N2—>/:vCPU Num, Pinning

CPU CPU

\I/\Iqu P\i/n:ing f VM (Guest)
4o \[VCPU] [ vepu |

vCPU

x1 | "M | ( cpupietto DieMt1
#2 | (0] (2] (#a) (6]} | (] (3] (5] (#2).
H#4,H#6

vCPU

X 2
#5,#7
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=H:H)7N32—>  : Host Queue

Host
Queue

RSS=1,1

RSS=4,4

RSS=8,8

r

[ vepu |

.

VM (Guest)

[vcpu]AJ

(" CPU Die #0

Y4

(0] (2] (4] (6]

CPU Die #1

. J

2A 7

Internet Week 2011
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18]/ N3 —>/ : Host Queue

Host 4

ot VM (Guest)
[veru|  [veru]
RSS=1,1 S
([ cpuDie#0 )  CPUDie#1
.y (B[]
RSS=8,8 iy
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=H:H)7N32—>  : Host Queue

Host
Queue

RSS=1,1

RSS=4,4

RSS=8,8

r

.

VM (Guest)

[ vepu | [vCPU])

r

CPU Die #0

Y(  CPU Die #1

A #H
[ [

Internet Week 2011
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/AI]J_Ejj_/f&U‘nA%' LT

e Spirent Test Center - Command Sequencer

— Load Type = Binary Tf?ﬂ,ﬁ%}gﬂ
— Acceptable Frame Loss < 0.01%
4 ™
‘l/ X(n)—=2 fps
.................. . NO THITE
[ X(n) fos i Loss < =3\ y
THIZE : 0.01% ﬁ( p
........ T» YES {X(near_max) +X(n)}
=2 fps CRIE
g Y,
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Binary + Acceptable Frame Loss I T O 431K

INTYRARD I ITELN WiJH’C*‘O)
mx N £ 8e% 8 7 Al He

’ IN—APF&FE fps BIE TRELMNBA

ESERFOHERESIEIZEY . mKRIERED
Good 1ECAIEESNSEHELN
Bad FISJ4vVRHBRERICOANEET S

\ = EEECEETREAERICEYE
DAL UECAIE SN BB A MBS
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/AI]J_Ejj_/f&U‘nA%' LT

Uni
(FR7AM)

vhost-net

RSS=4,4

H4,#6

vCPU
X 2
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BEHERUEEICELT: F— & Hx3H4T

vhost-net
RSS=4,4 vCPU=#4 #6

1,800

1,600

1,400

1,200

1,000

800
600

400

200

0

64 128 256 512 1024 1280 1518
=¢=vhost (#4,#6) <«Eevhost (#4,#6) vhost (#4,#6)
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AETERVREICELT: [—5£

Fx3ERAT

200,000

180,000

160,000

140,000

120,000

100,000

80,000 Ave Min Max

60,000 154,910| 138,547| 192,482

40,000 144,054| 137,404| 150,297

20,000 135,002| 98,207| 143,630
’ 64 128 256 512 1024 1280 1518

=¢=vhost (#4,#6) <«Eevhost (#4,#6) vhost (#4,#6)

Internet Week 2011
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CPURRIZERL/NSvyhOX

top - B?:32:22 up 18 min, 1 user, load average: H.HH, B.HH, H.HH

Tazsks:

CpuB

Cpul
Mem:
Swap:

30%~40% idle TH/\ T wFORXFELE

op — 07:41:37 up 7136, 3 IEers
asksl_IES total, 2 running, 119

pull
pul
pus
P
pud
pub
pub
puf
el -

WAL -

54 total, 1 runming, 53 leeping, H =stopped, H zombie
H.8xu=s, H.Bx=sy, B.Bxni, 38.Z2xid,| B.8Bxwa, 47.8xhi, 14.8x=i, B.Bz=st
B.Bxu=s, B.3x=sy, B.8Bxni,|37.3xid,) B.B<wa, 46.9<hi, 15.5x=i, B.B8x=t
1823332k total, 63388k useEas FoBB3Zk free, 5944k buffers
ZA3161Zk total, Bk usgl, ZB3161Zk free, 18888k cached

vhost-net : vCPUx2 @ 120fps (loss 2%)

load average: 0.07, 0.12, 0.16
zleeping, 0 stopped, 7 zombie
0.0%u=, 17.3%=y, 0.0%ni,\19. (Ewa, 4. U%hl, B0.1%=1, O
1.0%u=, 6.3%=y, 0.0%ni, \ ¥wa, 0.7thi, b.B¥=i, 0
0.0%ue. 27.3%y. 0.0%ni, (0%wa., 0.7%hi, 28.5¥=i, 0.
1.8%e. 1.7%y. 0.0%ni. 0%wa, 0.0%hi, 0.4%si, B.U%st

(]

(]

(]

D42 Bius, 24 .9%=y, 0.0%ni UFwa, 1.7%hi, 0.0%=i,
1 0.7%u=, 0.7%y, 0.0%ni, U¥wa, 0.0%hi, 0.0%=i,
44 3¥u=, 24. ?%SF, 0.0%ni (¥wa, 1.7%hi, 0. U%Sl,
i) Ofuz, 0.7%y, 0.0%ni, O¥wa, 0.0%hi, 0.0%=i, 0.
2ol0bbE0k total,  Y846LEk uSed 33030934k free, aoanlk buffers
3L1B00B0k total, Ok uged, 3L1B0060k free, 271228k cached

':":":-':-':-':-':":'

Internet Week 2011 SO RABILER D/ I IFT—TFT 424



INFPY R = CPU (Core)
ARXFELE {FEFHE100%

AIFEDOHBIE? ?
? I TE RIS ER X M 5E (HW Switch) ?
?IN—AMFDE—D 7
? R - FE AT DRSS 2
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Host Driver |ZXAEREE

ixgbevf
uni (SR-10V) RSS=1,1
(R7AMR)
vhost-net
virtio-net
H#4 #6
vCPU
1000 2 | sy
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Host Driver [Z&X & TE8EZ (Mbps)

10,000
9,000
8,000
7,000
6,000
5,000
4,000
3,000
2,000
1,000

64 128 256 512 1024 1280 1518
«p=ixgbevf (vCPU4,6) «l=vhost (vCPU5,7) =#=virtio (vCPU4,6) =@=e1000 (vCPU4,6)
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Host Driver [Z&X & TE8EZ (Mbps)

1,600

1,400

1,200

1,000

800

600

400

200

64 128 256 512 1024 1280 1518
«@=vhost (VCPU5,7)  =s=virtio (vVCPU4,6) =@=e1000 (VCPU4,6)
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Host Driver [Z&X A TEEEZ (pps)

900,000

800,000

‘E‘/‘\‘—.‘—"_Q

700,000
600,000

500,000

400,000

300,000
200,000

100,000 m

%

0
64 128 256 512 1024 1280 1518

«p=ixgbevf (vCPU4,6) «l=vhost (vCPU5,7) =#=virtio (vCPU4,6) =@=e1000 (vCPU4,6)
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10,000
9,000
8,000
7,000
6,000
5,000
4,000
3,000
2,000
1,000

Host Driver [Z&X & TE8EZ (Mbps)

Imacvtap ‘

/
v

7“__4‘“ 7

64 128 256 512 1024 1280 1518
«d=ixgbevf (#4,46) <Eevhost (#5,#7) =s=virtio (#4,#6)
«®=c1000 (#4,#6) e=macvtap (#4,H#6)
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Host Driver [Z&X & TE8EZ (Mbps)

3,000

2,500

2,000

1,500

1,000

500

; v
64 128 256 512 1024 1280 1518
«p=- <levhost (#5,#7) etevirtio (#4,#6) «=@=e1000 (#4,#6) ==macvtap (#4,#6)
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Host Queue (RSS) SR E(Z LD TEBEE

. RSS=1,1
Uni
(FAMR)
RSS=4,4
virtio-net
H4 #6
vCPU

X 2 RSS=8,8

H#5,#7
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Host Queue (RSS)

EXTEICRDME

virtio-net

1,400

1,200

BEZ (Mbps)

1,000

800

600

400

200

64 128
=p=virtio-net (RSS=8,8)

256 512

«B=virtio-net (RSS=4,4)

1024 1280 1518
=#e=virtio-net (RSS=1,1)

Internet Week 2011
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Host Queue (RSS) % E(Z kD TEEEZE (fps)

140,000

120,000

100,000

80,000

60,000

40,000

20,000

virtio-net

—

64 128 256 512 1024 1280 1518

=p=virtio-net (RSS=8,8) «Mvirtio-net (RSS=4,4)  =#=virtio-net (RSS=1,1)
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Host Queue (RSS) SR E(Z LD TEBEE

uni RSS=1,1
(FAMR)
RSS=4,4
H4 H6
vCPU
1000 X 2 45 47 RSS=8,8
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Host Queue (RSS) EX TE IZ LD TEREZE (Mbps)
1000

450

400
350

300

250

200
150

100

50

0
64 128 256 512 1024 1280 1518

=¢=c1000 (RSS=8,8) <«M=e1000 (RSS=4,4) =»=e1000 (RSS=1,1)
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Host Queue (RSS) % E(Z kD TEEEZE (fps)
10,000 1000

35,000

30,000

25,000

15,000

10,000

5,000

0
64 128 256 512 1024 1280 1518

=¢=c1000 (RSS=8,8) <«M=e1000 (RSS=4,4) =»=e1000 (RSS=1,1)
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Host Queue (RSS) SR E(Z LD TEBEE

Uni RSS=1,1
(R7AMR)
vhost-net

RSS=4,4

#4 #6

vCPU

X 2 RSS=8,8

#5,#7

Internet Week 2011 S9 RA{LE R DN YR IFT—T 125



Host Queue (RSS) EX T IZ K HTHEEZE (Mbps)

vhost-net

1,800

1,600

1,400

1,200

1,000

800

600

400

200

0
64 128 256 512 1024 1280 1518

=p=vhost (RSS=8,8) «l=vhost (RSS=4,4) e#=vhost (RSS5=1,1)
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Host Queue (RSS) % E(Z kD TEEEZE (fps)

250,000

200,000

150,000

100,000

50,000

vhost-net

64 128 256 512
=$=vhost (RSS=8,8)

«B=vhost (RSS=4,4)

1024 1280 1518
vhost (RSS=1,1)

Internet Week 2011
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Host Queue (RSS) % E(Z kD TEEEZE (fps)

virtio K5 /< evirtio: RSS 1,1 >>4,4=8,8

|

T OvosaIZ&DMRESIE?
m . S ﬂ. Eg
gemu @ main thread (JBF) Y eth0, eth1 ALIE
virtio push

—a—— *el000:RS51,1=4,4>>8,8

OvIBREa LN DA —/IN—NYRHRKEZLN?
bridge
S ——

sl °®vhost: RSS4,4>88=1,1
kernel thread Teth0 & ethl T 2 Af2E)
NIC MIBSELDA) YD AMNKEN? ?

singlequeue
vhost-net

1
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A=FN T(;PIIP
AGYT Ry b
i 1000
)
52k NIC2 RS e
Y A
NNAR=IAHF -z ;j;i:iimmim qe- 11—

A

: :[J?_fg@_ 21000
bridge kvmn S e b ] [
4 FoLA A
NICRS /% |tapRZ5/¢ 28 LltapZ S4 7>k VI r IO v OS
gemu

ﬁ .
RS DA
A=W TCPNP h—=I TCP/P
AGv7 o AE9Y
Za7—F I virtio ring Zx7—R I virtio ring
VIrtio viriio
NIC2 o, NIC2 A
‘ & ‘ [y
H—=xIL 91D A% 2= - H—=xI imr.:iaasu ar- a—t
——— i ] — U FET
bridge kvm -1 virtio server bridge kvm < vhost-net
N Ty ™ g
e . — JE—
NICRS/t| |tapRSAJ¢ tap” 547 k NICKS /Y| |tapkZ AN
ag— gemu gemu
TR D A BTEE DA
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vCPU Num/Pinning [ZX 5 REE

ixgbevf #0
Uni (SR-10V) RSS=1,1
() Al I
vhost-net
H2
virtio-net
HA #6
vCPU
1000 2 | sy
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vCPU Num/Pinning [Z&XATEEEZE (Mbps)

10,000

9,000

ixgbevf (SR-IOV)

8,000

7,000

6,000

5,000

4,000

3,000

2,000

1,000

0

64

128

256 512

1024 1280 1518

«p=ixgbevf (#0) «Meixgbevf (#1) =s=ixgbevf (#2) «@=ixgbevf (#4,#6) =x=ixgbevf (#5,#7)
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vCPU Num/Pinning [Z& 54 EEZE (fps)

900,000
800,000

ixgbevf (SR-IOV)

700,000 ; %: !

600,000

400,000

300,000

200,000
100,000

0

64

128

256 512

1024 1280 1518

«p=ixgbevf (#0) «Meixgbevf (#1) =s=ixgbevf (#2) «@=ixgbevf (#4,#6) =x=ixgbevf (#5,#7)
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vCPU Num/Pinning IZ & AT BEZE (Mbps)

vhost-net

1,600

1,400

1,200

1,000

800

600

400

200

0

64 128 256 512 1024 1280 1518
«p=vhost (#0) «levhost (#1) e#=vhost (#2) «@=vhost (#4,#6) e=evhost (#5,#7)
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vCPU Num/Pinning [Z& 54 EEZE (fps)

vhost-net

140,000

120,000

100,000 _—

80,000

60,000 : = ¢

40,000

20,000

0

64 128 256 512 1024 1280 1518
«p=vhost (#0) «levhost (#1) e#=vhost (#2) «@=vhost (#4,#6) e=evhost (#5,#7)
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vCPU Num/Pinning IZ & AT BEZE (Mbps)

virtio-net

1,400

1,200

1,000

800

600

400

200

0
64 128 256 512 1024 1280 1518

«p=virtio (#0) <levirtio (#1) esevirtio (#2) «@=virtio (#4,#6) =evirtio (#5,#7)
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vCPU Num/Pinning [Z& 54 EEZE (fps)

virtio-net

140,000

120,000 4\“

100,000

80,000

60,000

40,000

20,000

0
64 128 256 512 1024 1280 1518

«p=virtio (#0) <levirtio (#1) esevirtio (#2) «@=virtio (#4,#6) =evirtio (#5,#7)
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vCPU Num/Pinning IZ & AT BEZE (Mbps)
1000

450

400

350

300

250

200

150
100

50

0
64 128 256 512 1024 1280 1518

=0=c1000 (#0) «Mee1000 (#1) =#=e1000 (#2) =@=c1000 (#4,#6) =+=e1000 (#5,#7)

Internet Week 2011 S9 (RABILER DN YN IFT—T 42T



vCPU Num/Pinning [Z& 54 EEZE (fps)
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vCPU Num/Pinning IZ & AT BEZE (Mbps)
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vCPU Num/Pinning [Z& 54 EEZE (fps)
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vCPU Num/Pinning [Z& A4 EEZE (fps)
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vCPU Num/Pinning [Z& 54 EEZE (fps)

o VCPUBRIZ XA TEREIL (pinningfiLE D 2EE) (&
Guest Driver [C&YREL S
— CPUO Pinning LT=15 & ZFR< (FiISlide)

e ixgbevf (SR-I0V)

— CorelEIITEH LT / pinningii BIZKDHFE /]
e vhost-net

— CorelEIITEH LT /pinningliiBIZKDHFEKX
e virtio-net,e1000, macvtap

— CorelZ2NTM L / pinning il B IZ K HEEE /|
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Traffic Direction [ZXkATEEE
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Direction|Z KA TEEEZE (SR-IOV)

vCPU Pin| Dir Ave Min Max Ave Min Max
#O | Uni| 516623.4 | 475260 | 578445
............. 0 |8 | sscasnc | 330007 | anscra | 77% 0% 239
#1 | Uni| 7498416 | 738431 | 772742
""""""" #1 | Bi | 7133793 | 582217 | 748522 | 95% | 79% | 97%
#2 | Uni| 732844.4 | 659412 | 759549
""""""" #2 | Bi | 6644251 582217 | 694070 | 91% | 88% | 91%
#4,#6 | Uni | 757587.3 | 740076 | 772236
"""" #4,46 | Bi | 6803124 | 582217 | 722580 | 90% | 79% | 94%
#5,#7 | Uni | 716059.6 | 659412 | 772236
"""" #547 | Bi | 5696464 | 513474 | 611478 | 80% | 78% | 79%
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Direction| Z& A TEEEZE (vhost : RSS=8,8)

vCPU Pin | Direction Ave Min Max Ave Min Max
HO Uni 109,045 73,681 121,791
............................................................................................................................................ 129% 173% 127%
HO Bi 140,815 127,745 154,802
H1 Uni 88,234 55,063 119,240
............................................................................................................................................ 160% 232% 13 1%
#H1 Bi 140,848 127,745 155,945
H2 Uni 87,029 66,267 122,424
............................................................................................................................................ 159% 193% 125%
H2 Bi 137,984 127,745 153,395
H#4,46 Uni 94,494 38,505 131,978
............................................................................................................................................ 134% 152% 1 15%
HA #6 Bi 126,632 58,500 152,043
H#5, #7 Uni 124,747, 117,404, 132,153
............................................................................................................................................ 105% 97% 108%
#5, #7 Bi 130,516 114,025 143,373
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Direction|Z& A £ EEZE (vhost : RSS=4,4)

vCPU Pin | Direction Ave Min Max Ave Min Max
#HO Uni 176,099 162,549 192,376
............................................................................................................................................................................................................. 99% 105% 92%
#HO Bi 174,416 170,608, 176,589
H2 Uni 130,100 122,424 141,090
............................................................................................................................................................................................................. 123% 125% 119%
H2 Bi 160,132 153,274 168,517
H#4,46 Uni 154,910 138,548 192,482
............................................................................................................................................................................................................. 97% 102% 82%
H#4,46 Bi 150,940, 141,087 157,335
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Direction|Z &k A TEEEZ (vhost : RSS=1,1)

vCPU Pin |Direction Ave Min Max Ave Min Max
HO Uni 64,694 62,415 66,557
........................................................................................................................................... 123% 12 1% 124%
HO Bi 79,381 75,221 82,798
#1 Uni 119,916 112,832 126,901
........................................................................................................................................... 80% 83% 77%
#1 Bi 95,552 93,900 97,289
H2 Uni 108,612 93,402| 116,587
........................................................................................................................................... 88% 10 1% 83%
H2 Bi 95,552 93,900 97,289
HA #6 Uni 85,316 75,521 92,248
........................................................................................................................................... 1 12% 124% 105%
HA #6 Bi 95,552 93,900 97,289
H#5 #7 Uni 120,667 113,403| 126,901
i e A g S 799% 829% 77%
H#5,#7 Bi 95,389 93,085 97,289
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Direction|Z& A TEREZE (virtio : RSS=8,8)

vCPU Pin |Direction Ave Min Max Ave Min Max
CPUO Uni 38,520 37,272 40,017
.......................................................................................................................................... 1 16% 107% 1 17%
CPUO Bi 44,518 39,807 46,992
CPU1 Uni 37,557 32,200 40,017
.......................................................................................................................................... 119% 124% 117%
CPU1 Bi 44,518 39,807 46,992
CPU2 Uni 38,780 37,426 40,017
.......................................................................................................................................... 1 15% 106% 1 17%
CPU2 Bi 44,518 39,807 46,992
CPU4,6 Uni 48,236 37,426 75,149
e T 97% 106% 72%
CPU4,6 Bi 46,900 39,807 53,948
CPUS5,7 Uni 48,199 35,307 75,149
.......................................................................................................................................... 93% 64% 7 1%
CPUS5,7 Bi 44,816 22,593 53,601
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Direction|Z kAT 8EZ (virtio : RSS=1,1)

vCPU Pin |Direction Ave Min Max Ave Min Max
CPUO Uni 17,421 10,742 32,365
.......................................................................................................................................... 142% 113% 124%
CPUO Bi 24,678 12,172 39,992
CPU1 Uni 38,716 20,168 44,070
.......................................................................................................................................... 130% 198% 123%
CPU1 Bi 50,224 39,992 54,212
CPU2 Uni 47,396 45,971 48,645
.......................................................................................................................................... 128% 127% 133%
CPU2 Bi 60,751 58,500 64,717
CPU4,6 Uni 111,010, 104,815| 121,791 5 6% 5o 539
CPU46 | B 62,177| 57,235 64,762 ° ° °
CPUS5,7 Uni 92,940 66,267 100,639
.......................................................................................................................................... 64% 75% 64%
CPUS5,7 Bi 59,058 49,654 64,717
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Direction|Z LA

" B2 (1000 : RSS=8,8)

vCPU Pin|Direction Ave Min Max Ave Min Max
HO Uni 20,018 16,523 21,234
....................................................................................................................................... 1 15% 129% 1 13%
HO Bi 23,055 21,391 23,946
H1 Uni 21,054 19,904 22,043
....................................................................................................................................... 1 10% 107% 1 10%
H1 Bi 23,218 21,391 24,255
H2 Uni 20,322 16,523 22,043
....................................................................................................................................... 1 13% 129% 109%
H2 Bi 23,055 21,391 23,946
H4 #6 Uni 21,738 19,904 23,496
....................................................................................................................................... 150% 107% 152%
H4 #6 Bi 32,510 21,391 35,732
H5,#7 Uni 22,914 19,904 24,489
....................................................................................................................................... 144% 107% 146%
H#5,#7 Bi 33,029 21,391 35,732
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Direction|Z LA

- HEZE (1000 : RSS=1,1)

vCPU Pin |Direction Ave Min Max Ave Min Max
HO Uni 16,637 10,742 18,035
....................................................................................................................................... 129% 166% 127%
HO Bi 21,544 17,804 22,915
H1 Uni 20,261 16,602 21,713
....................................................................................................................................... 125% 129% 128%
H1 Bi 25,227 21,484 27,698
H2 Uni 21,601 19,996 22,611
....................................................................................................................................... 127% 107% 133%
H2 Bi 27,334 21,484 30,023
H4 #6 Uni 32,231 29,250 34,251
....................................................................................................................................... 130% 137% 128%
H4 #6 Bi 41,810 39,992 43,708
H5,#7 Uni 31,530 29,250 32,381
....................................................................................................................................... 133% 137% 137%
H#5,#7 Bi 41,871 39,992 44,305
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FED

> BMIZHoT=EHRIAET
S IR IEHE vs 1438 R AT

> Ny MR EEBEIZ [ Guest Driver ZBIRAKE

ixgbevf(SR-IOV) >>> macvtap >>
vhost-net > virtio-net >> 1000

> TRAREAAE . VMEIY HTIEXRIa7IZ...

> AT EAORA R 2—3(RSS) L. EASE (LY
LNV THAL BN
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