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BETF 1aaS D EEEE AWS

BFS54R—R959K

Flavor
al.large
al.xlarge
al.2xlarge
al.3xlarge
al.4xlarge

BRERIXIBTFAR—MIFIRTIE RAMZET 20Gbps F2E THEITH

(EPYC Rome)
Core (thread) Network Gbps

2 1.2
4 2.4
3 4.8
12 7.2
16 9.6

F—a7 B TIEIRAFEEDARYIICRZSHHM

Flavor

m38a.medium
ma8a.large
m8a.xlarge
ma8a.2xlarge
ma8a.4xlarge
ma8a.8xlarge

m38a.12x
m3a.16x
ma38a.24Xx
m38a.32x

arge
arge
arge
arge

AWS BHTHH X
(EPYC Turin)
Core (thread)

o 0 A~ DN -

128

Network Gbps

0.52
0.937
1.875

3.75

7.5
15
22.5
30
40
50




BETF 1aaS D EEEE AWS

BFS54_R—R 959K

(EPYC Rome)
Flavor Core (thread) Network Gbps
al.large 2 1.2
al.xlarge 4 2.4
al.2xlarge 8 4.8
al.3xlarge 12 [.2
al.4xlarge 16 9.6

AWS BTt
(EPYC Turin)
Flavor Core (thread) Network Gbps
m8a.medium 1 0.52
ma8a.large 2 0.937
m8a.xlarge 4 1.875
ma8a.2xlarge 8 3.75
ma8a.4xlarge 16 7.5
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*CPU
TEHRNTA—T VAN BN L
TEHRATHBLNE
*Memory: 1thread 4GiB or 8GiB
*Storage: NVMe RAID
" Network: 100GbE x2 NIC
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TEHRNTA—T VAN BN L
TEHRATHBLNE
* Memory: 1thread 4GiB or 8GiB
*Storage: NVMe RAID
" Network: 100GbE x2 NIC
*NUMA: 1INUMA [CIRFES &
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INAIN—INAHFE

- CPU
TRBARINTA—IADNE LN E

TRBROATMBUINE
“Viemory: read 4GiB or 8GIE
*Storage: NVMe RAID
* Network: 100GbE x2 NIC
*NUMA: 1NUMA [TIRFESHZ & -> 1 socket




1 socket CPU D {x%£/H

*EPYC 9654P

*Genoa, Zen4, 96cores 192threads, 360W
*EPYC 9754

*Bergamo, Zen4c, 128cores 256threads, 360W
*EPYC 9655P

*Turin, Zen5, 96cores 192threads, 360W



1 socket CPU D {x%£/H

"EPYC 9654P

*Genoa, Zen4, 96cores 192threads, 360\

EEILE cPU INTHF—TUR
"EPYC 9754 1.5x vs. Genoa, Bergamo
*Bergamo, Zen4c, 128cores 256threads, 360W
EPYC 9655P it

*Turin, Zen5, 96cores 192threads, 360W




*CPU
TEHRNTA—T VAN BN L
TEHRATHBLNE
* Memory: 1thread 4GiB or 8GiB
"Storage: NVMe RAID

* Network: 100GbE x2 NIC

NUMA: 1NUMA [Z 4 — & -> 1 socket
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* 100GbE x2 port
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*vDPA / SR-IOV / OVS-DPDK

*HW offload #Xigz o &
* OVS dataplane offload / switchdev

virtio device offload



NIC D&

* NVIDIA ConnectX-6 Dx

100GbE x2 % Jit> / DPDK / SR-I0V / switchdev / vDPA ~O) R B ith
OpenStack / OVS-DPDK ¥R T F| FHEFE A S L\

" Intel ES10

100GbE x2 ¥ Jits / Linux / DPDK Ef&dH VY
—75C vDPA / OVS HW offload E TS O - R X ERER

*NVIDIA BlueField DPU
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* NVIDIA ConnectX-6 Dx

100GbE x2 % Jit> / DPDK / SR-I0V / switchdev / vDPA ~O) R B ith
OpenStack / OVS-DPDK ¥R T F| FHEFE A S L\

"Intel ES1(

100GbE x2 ¥ Jits / Linux / DPDK Ef&dH VY
—75C vDPA / OVS HW offload E TS O - R X ERER

*NVIDIA BlueField DPU

NIC £ T oVS / virtio =B E A BETE
FELaAXMERE#EE - R F—Oy0L4 BN KEL




* NVIDIA ConnectX-6 Dx

100GbE x2 % Jit> / DPDK / SR-I0V / switchdev / vDPA ~O) R B ith
OpenStack / OVS-DPDK ¥R T F| FHEFE A S L\

"Intel ES1(

100GbE x2 ¥ Jits / Linux / DPDK Ef&dH VY
—75C vDPA / OVS HW offload E TS O - R X ERER

* NVIDI
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CPU: EPYC 9655P (Zen5, 96cores 192threads)
MEM: 768GiB (1thread 4GiB)

Storage: 3.2TiB NVMe RAID1

NIC: NVIDIA ConnectX-6 Dx 100GbE 2port
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CPU: EPYC 9655P (Zen5, 96cores 192threads)
MEM: 768GiB (1thread 4GiB)

Storage: 3.2TiB NVMe RAID1
NIC: NVIDIA ConnectX-6 Dx 100GbE 2port

IR ERFEOT-DT 200Gbps DTFHZEENESD
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(F518) BXTF 1aaS D HEEELE AWS

BT 54 R—950F AWS Bt
(EPYC Rome) (EPYC Turin)

Flavor Core (thread) Network Gbps Flavor Core (thread) Network Gbps

al.large 2 1.2 m8a.medium 1 0.52

al.xlarge 4 2.4 ma8a.large 2 0.937

al.2xlarge 8 4.8 m8a.xlarge 4 1.875

al.3xlarge 12 (.2 ma8a.2xlarge 8 3.75

al.4xlarge 16 9.6 ma8a.4xlarge 16 7.5
ma8a.8xlarge 32 15
ma8a.12xlarge 48 22.5
m8a.16xlarge 64 30
ma8a.24xlarge 96 40
m8a.32xlarge 128 50

F—a7 B TIEIRAFEEDARYIICRZSHHM

BRERIXIBTFAR—MIFIRTIE RAMZET 20Gbps F2E THEITH




(F518) BXTF 1aaS D HEEELE AWS

BFS54R—FI59K
(EPYC Rome)

Flavor
al.large
al.xlarge

al.2x
al.3x
al.4x

arge
arge
arge

Core (thread)

2
4
3
12
16

Network Gbps

1.2
2.4
4.8
7.2
9.6

AWS BHTHH X
(EPYC Turin)

Flavor Core (thread) Network Gbps

m38a.medium 1 0.52
ma8a.large 2 0.937
m8a.xlarge 4 1.875
ma8a.2xlarge 8 3.75
ma8a.4xlarge 16 7.5
ma8a.8xlarge 32 15
m8a.12xlarge 48 22.5

ma8a.24xlarge

EPYC 9655P (96c192t) Tl& VM F5271Y% 40Gbps x2 = 80Gbps H33—47 vk




(F518) BXTF 1aaS D HEEELE AWS

BFS54R—FI59K
(EPYC Rome)

Flavor
al.large
al.xlarge

al.2x
al.3x
al.4x

arge
arge
arge

Core (thread)

AT L—3y

Network Gbps
1.2
2.4
4.8
7.2
9.6

MAX 50Gbps
MAX 40Gbps

AWS BHTHH X
(EPYC Turin)

Flavor Core (thread) Network Gbps

m38a.medium 1 0.52
ma8a.large 2 0.937
m8a.xlarge 4 1.875
ma8a.2xlarge 8 3.75
ma8a.4xlarge 16 7.5
ma8a.8xlarge 32 15
m8a.12xlarge 48 22.5

ma8a.24xlarge

EPYC 9655P (96c192t) Tl& VM F5271Y% 40Gbps x2 = 80Gbps H33—47 vk




(F518) BXTF 1aaS D HEEELE AWS

BT 54 R—950F AWS Bt
(EPYC Rome) (EPYC Turin)

Flavor Core (thread) Network Gbps Flavor Core (thread) Network Gbps
al.large 2 1.2 m8a.medium 1 0.52
al.xlarge 0.937
o2 80Gbps + 50Gbps + 40Gbps = 170Gbps ! gt
. ge 3.75
al.4xlarge 7.5
ma8a.8xlarge 32 15
AL—0 MAX 50Gbps m8a.12xlarge 48 22.5

T4 L—3>: MAX 40Gbps

ma8a.24xlarge

EPYC 9655P (96c192t) Tl& VM F5271Y% 40Gbps x2 = 80Gbps H33—47 vk




(F518) BXTF 1aaS D HEEELE AWS

BT 54 R—950F AWS Bt
(EPYC Rome) (EPYC Turin)
Flavor Core (thread) Network Gbps Flavor Core (thread) Network Gbps
al.large m8a.medium 0.52
al.xlarge 0.937
al.2xlarge 1.875
e | 80Gbps + 50Gbps + 40Gbps = 170Gbps ! sk
al.4xlarge
ma8a.8xlarge
AL— MAX 50Gbps méa.2xlarge 22.5

T4 L—3>: MAX 40Gbps

=> INfI\—I\A{ "f&f—l') 170Gbps @ﬁ'ﬁtﬁ‘ﬂg
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* OpenvSwitch
* OpenvSwitch + DPDK + vhost-user

* OpenvSwitch + SR-10V
* OpenvSwitch + vDPA Kernel Framework



OpenvSwitch

o« BN
-FA—T > )—R®D OpenFlow EEDRERAVF
- linuxbridge E275Y) user ZEEITENMET 5
o f£RE
- ~20Gbps
* Pros.
- FRITIBETES
* Cons.
-AEYIAE—IZLELET S
- softirg MZ LY -> CPU ERAREN LAY BT LY
-user ZEEI TEITINSTAVRADI=D . ZFROVR T 21—) 00 DEEFZITHOT LY
-LATUVRRELELY




OpenvSwitch

o B
- A—2T ) —X D OpenFlow EE D {1
- linuxbridge EZE7EY user ZERI TENET 4
 YERE
- ~20Gbps
* Pros.
- FRICTIBETSES
* Cons.
-AEYIAE—IZLELET S
- softirg AYZ LY -> CPU S FHEMN LAY X
-user ZHEI CTETINSTAERADT=86H.
- ATV RELLELY




OpenvSwitch + DPDK + vhost-user

o« TN
- OpenvSwitch & DPDK (Data Plane Development Kit) ZfAEHET=£D
-NFV THWLWLbNSZEL S
-IR—1o T O1wRX% user EU:FHEI'CEM'FE“'E' INTY R AL EE
- vhost-user ZALVAZ & T shared memory 9L T\ wEEDPYERY TES

* TERE

- ~50Gbps
* Pros.
- OpenvSwitch ZZ D FRFFEHIKYELEFIMIZIELAT YV
- OpenvSwitch DEEEZTTDETFFIATED
* Cons.
-R—U2 T TAEAD=HIZCPU T ZENY B TEIBLENH D (RAITVV—ADNRBE)




OpenvSwitch + DPDK + vhost-user

user ZM(=H27ALART NIC ZFR—1)2FLT
kernel ZE1Z/\(/ XT3

-AR—1 501t R%E user ZEEI CTEIES
- vhost-user ZFAL\A Z & T shared memor

* TERE

kernel
- ~50Gbps
Linux N'V stack Linux NW stack
* Pros.

- OpenvSwitch ZZDFEFXFIRYEEFEIR wser
- OpenvSwitch DEBEZ T DEFFIHATE DPDK pmd
* Cons.

-7R—1)>45 704 Xd0ovs - vNIC [ElE shared memory




OpenvSwitch + SR-I0V

o FFE
- OpenvSwitch Z NICZED/\—KH 7 TAI7A—KT 5
- OpenvSwitch M 7Ot X (& OpenFlow A FA—5¢ELTHDERINZIZFIFEZT S
o YERE
- ~200Gbps (wire-rate)
* Pros.
-100Gbps x2 TIAV¥—L—r42HIEEAREEIZEE
- OpenvSwitch DEBEZTTDETFFIATED
* Cons.
-SATIATL—230 A TEHELY
AENHITESTIEARA—OYIMF B
- VF (SR-IOV THEILT=T /A R) DFABIZFSA/\DDBHE(HULNOS F=EBELALY)




OpenvSwitch + SR-I0V

* ﬁﬁ Switch
- OpenvSwitch & NIC ZFFD/\—FD 7T
- OpenvSwitch M 7’A+ X [& OpenFlow 3:

- £ HE
- ~200Gbps (wire-rate) NIC NIC
¢ PrOS. kernel switchdev switchdev
_ 1OOGbpS X2 Tﬂj ,r,v_l/_l\g E *E_u_é \E" N ... RS VF VF s VF

- OpenvSwitch DHEEEZEDFFFIHTSE I N sh
* Cons. user =] Flow Rule

I
- SATIATL—2ar NTERL
AENFIZKOTIEAR A —OY T4
- VF (SR-IOV THEILT=T /N X) OFI A




OpenvSwitch + vDPA Kernel Framework

o« B
- OpenvSwitch Z NICZED/\—KH 7 TAI7A—KT 5
-VM N VF ZE 9 host kernel THRim. virtio T/N\A RZEET
 1£8E
- ~200Gbps ?
* Pros.
- OpenvSwitch HW Offload Z &Y LABIIZFIATE S
- virtio driver A2 H M IX HW Offload DAY EEEZTES
* Cons.
- R AR TLVELY




OpenvSwitch + vDPA Kernel Framework

* ﬁ& Switch
- OpenvSwitch & NIC ZFFD/\—FD 7T
-VM N VE ZJE XY host kernel THRim . v

- T£RE NIC NIC
_ NZOOGbpS 0 switchdev switchdev
\aERE ... Rz VF VF g VF
® PrOS. kernel
- OpenvSwitch HW Offload Z& & YL FARIIZ : !w .
- R ' ; t inux stac
- virtio driver &2 & ALIE HW Offload D A! N )

e Cons. VF % vDPA Framework TGi&i vDPA Frame\ ’°r'l'=m vDPA Framework
virtio device &L T gemu [CRE5 virtio device

- R A RDER




BRLEED

Latency

Speed

Live Migration
virtio support
vendor lock
Manageability
CPU usage

OpenvSwitch

High
20Gbps

Yes
Yes
No
Mid
Mid

OvS + DPDK

Low
50Gbps

Yes
Yes
No
Mid
High
(using dedicated core)

OvS + SR-IOV

Low

200Gbps
(wire-rate)

No

No
Yes
Low

Low

OvS + vDPA
Framework

Low

200Gbps
(wire-rate)

Yes

Yes

No
?

Low




BRLEED

OpenvSwitch OvS + DPDK OvS + SR-IOV OvS + vDPA
Framework
Latency High Low Low Low
Speed 20Gbps 50Gbps 200Gbps 200Gbps
(wire-rate) (wire-rate)
Live Migration Yes Yes No Yes
virtio support Yes Yes No Yes
vendor lock No No Yes No
Manageability Mid Mid Low ?
CPU usage Mid High Low Low
(using dedicated core)

OpenvSwitch + vDPA Kernel Framework RB&%5... !
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* OpenvSwitch
* OpenvSwitch + DPDK + vhost-user

* OpenvSwitch + SR-10V
* OpenvSwitch + vDPA Kernel Framework



RAERYET—O AR (x4

" OpenvySwiteh < Joy s s mH R TIE AL 0B
* OpenvSwitch + DPDK + vhost-user
* OpenvSwitch + SR-IOV

* OpenvSwitch + vDPA Kernel Framework



OpenvSwitch + DPDK + vhost-user

Fa——VJRETCEHEEEZIHEHAS
“CPU A7 ZRAIZHELSTLEIDITIELLLLY ...



OpenvSwitch + SR-I0V

ETHERELZDITHIN>TWAOTERALZLY ... !

7AL 0s DE#EZEEZXDERATELE
=g RTDTFAMH Mellanox NIC VF EHENS &R 7LD
AT RATL—2a3r NRTEE



OpenvSwitch + vDPA Kernel Framework
ETHEEGOVLVEC NW BRI TEES ... !

-RRRICIEELLSELIZESA ...
NVIDIA NIC DRSA/\AYT
MLNX_OFED -> DOCA N @B THEEF T
*mIx5 vdpa driver A% dummy driver [ZZZ>TUL =Y ...

BERRDOFSM/\/EREHTIIERARR
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" OpenvSwiteh
* OpenvSwitch + DPDK + vhost-user
* OpenvSwitch + SR-IOV

* OpenvSwitch + vDPA Kernel Framework



Ry ET—0H T xH

- OpenvSwiteh

* OpenvSwitch + DPDK + vhost-user -> CPU 7 {#7

* OpenvSwitch + SR-IOV -> B #7351

= OpenvSwitch + vDPA Kernel Framework -> #5324 1]




RERYT—O A EH

- OpenvSwiteh

- OpenvSwitch + DPDK + vhost-user -> CPU 7 &2

* OpenvSwitch + SR-IOV -> B #7351

» OpenvSwitch + vDPA Kernel Framework -> {34~ A]




RAERYET—O B K Ax#

" OpenvSwiteh
= OpenvSwitch + DPDK + vhost-user -> CPU 7 {§5
- OpenvSwitch + SR-10V -> H #atg7s

"0Op  OVS-DPDK {8 200Gbps ZB¥I &I [P
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(F8¥8) OpenvSwitch + DPDK + vhost-user

o« TN
- OpenvSwitch & DPDK (Data Plane Development Kit) ZfAEHET=£D
-NFV THWLWLbNSZEL S
-ih—1)2 T T 0t RA% user ZRITENMESE ., /Ny ELIE
- vhost-user ZALVAZ & T shared memory 9L T\ wEEDPYERY TES

* TERE

- ~50Gbps
* Pros.
- OpenvSwitch ZZ D FRFFEHIKYELEFIMIZIELAT YV
- OpenvSwitch DEEEZTTDETFFIATED
* Cons.
-R—I2 0 TAEADE=HIZ CPUITZENY B TOIDLELNH S (RAIZ)V—ADNBE)




(F8¥8) OpenvSwitch + DPDK + vhost-user

o« TN
- OpenvSwitch & DPDK (Data Plane Development Kit) ZfAEHET=£D
-NFV THWLWLbNSZEL S
-ih—1)2 T T 0t RA% user ZRITENMESE ., /Ny ELIE
- vhost-user ZALVAZ & T shared memory 9L T\ wEEDPYERY TES

* TERE

- ~50Gbps
* Pros.
- OpenvSwitch ZZ D FRFFEHIKYELEFIMIZIELAT YV
- OpenvSwitch DEEEZTTDETFFIATED
* Cons.
-R—U2 T TAEAD=HIZCPU T ZENY B TEIBLENH D (RAITVV—ADNRBE)
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DPDK [& CPU a7 ZBIYHETAIRE/NITA—TUAD LSS
«7=12L NIC @) queue ¥® NUMA B BLEICHIKEFET S

S EEZFSIZEHTICIE cPUa7EEMNEE

[Al— NUMA node. [Al— L3 cache ZXF93 572 FH
RENFBELEE, ARV T 7R OFT vy BB N EIELERENBITBICES



DPDK D /N A—<I 2 A4F %

DPDK [& CPU a7 ZBIYHETAIRE/NITA—TUAD LSS
«7=12L NIC @) queue ¥® NUMA B BLEICHIKEFET S

S EEZFSIZEHTICIE cPUa7EEMNEE

[Al— NUMA node. [Al— L3 cache ZXF93 572 FH
RENFBELEE, ARV T 7R OFT vy BB N EIELERENBITBICES



1M flows w/o offload 1M Flows w/offload 1M flows w/o offload 1M Flows w/offload
25
23.4 229 20
_ __ 18 17.4
@ o 16.1
- ﬁﬁEE —~ | & 20 L 19.0 o 16
o |3 2
g ¥ 15.5 z 4
&>, | ® 14.6 ©
E el — I\ a 15 & 12
H -4 S S 9.7
BHED = :
Y |= < 6 5.3
T-' o0 — 4.2
= 4.7 =)
2 5 = 4 —
'.:_: - 2.0 '
2
1CIT-2RXQ 2C2T-2RXQ 2C2T -4RXQ 4CA4T - 2RXQ 4C4T - 4RXQ 1C1T - 4RXQ 2C2T - 2RXQ 4C4T - 2RXQ 8C8T - 2RXQ
per core per core per core per core per core per core per core per core per core

HY-PHY TE — PHY-VM-PHY TEST

Source: OVS Conference 2019, “Partial Offload Optimization and Performance on Intel Ethernet 700 Series NICs Using rte_flow”




DPDK D /N A—<I 2 A4F %

DPDK [& CPU a7 ZBIYHETAIRE/NITA—TUAD LSS
«7=12L NIC @) queue ¥® NUMA B BLEICHIKEFET S

S EEZFSIZEHTICIE cPUa7EEMNEE

[Al— NUMA node. [Al— L3 cache ZXF93 572 FH
RENFBELEE, ARV T 7R OFT vy BB N EIELERENBITBICES



DPDK D /N A—<I 2 A4F %

DPDK [& CPU a7 ZBIYHETAIRE/NITA—TUAD LSS
«7=12L NIC @) queue ¥® NUMA B BLEICHIKEFET S

S EEZFSIZEHTICIE cPUa7EEMNEE

[Al— NUMA node. [Al— L3 cache ZXF93 572 FH
RENFBELEE, ARV T 7R OFT vy BB N EIELERENBITBICES



DPDK D /\TA—I 2 A%

*DPDK [& CPU a7 ZBIYVE THIRE NI+ ........ > aizm pnni
1=12L NIC @ queue FX°> NUMA BB B4 L]

.ﬁﬁgﬁglgﬂjj—':(i CPU :7EE75€§ P:eeens D[)Rses:oog

CXL2.0

[@— NUMA node, [a]— L3 cache 2 FT 5 Gen 3 Ininty Secre

Fabric Processor

RENARETREE. AEYTIEI Ol T

. -
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

L S e e e LR R L L L L L L L LTS 2.‘.u.u---u-.uu.uuu.-u----.uu-u..............’

......
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....................................................................................................................................................................................................................................

-----
...................................................................................................................................................................................................................................

......
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

- - »
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DPDK D /\TA—I 2 A%

-DPDK [& CPU :7&%'19%1%(&81(771- —eiet
.F=72L NIC @ queue 3% NUMA REEBL &1z

.ﬁﬁgﬁglgﬂjj—':(i CPU :7EE75€§ P:eeens DoRscsgogoog

CXL2.0

[@— NUMA node, [a]— L3 cache 2 FT 5 Gen 3 Ininty Secre

Fabric Processor

RENRERE. AEYPIEROERS A T

. -
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

L S e e e LR R L L L L L L L LTS 3....-..--------‘“-.....................................’

.......
....................................................................................................................................................................................................................................

....................................................................................................................................................................................................................................

-----
....................................................................................................................................................................................................................................

......
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

- - »
.............................................................................................................................................................................................................................



DPDK D /A —< > A%F%

>
................................................................................................................................................................................................................................

------------------------------------------------------------------------------------------------------------------------------------------------------------------------

. > 4 I3
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
»

........................................................ ............................................................................................................................................................................

....................................................................................................................................................................................................................................
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https://www.openvswitch.org/support/ovscon2019/day1/1305-OVS_Conference OVS-DPDK Partial Offload.pdf
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