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† Evaluation of Forwarding Efficiency in NFV-nodes toward 
Predictable Service Chain Performance.
R. Kawashima et al.
IEEE Transactions on Network and Service Management, 2017

DPDK: Data Plane Development Kit
OVS: Open vSwitch

(1-46/1"3$')



5

VNF!2(-/���� (2/2)

CPU)$

�����
�


�
&47

��
&47

641%/2(-/
100 Gbps

����: 5.12 ns/2(-/
CPU*%'5�: ≦17 cycles/2(-/

��������
†† Make the most out of last level cache in intel processors.

A. Farshin et al.

Proceedings of the Fourteenth EuroSys Conference, 2019
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p RSS: Receive Side Scaling
p 5-tuple+6539�/�*"�CPU20*# 	�

6

7;<
�)+���
�

p6539!�(��→ ����(��	†

p 
�7;<+���
���
† A Case for Spraying Packets in Software Middleboxes.

H. Sadok et al.
Proceedings of the 17th ACM Workshop on Hot Topics in Networks - HotNets '18
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† Designing Virtual Network Functions for 100 GbE
Network Using Multicore Processors.
P. Li et al.
2017 ACM/IEEE Symposium on Architectures for 
Networking and Communications Systems (ANCS)
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† A Case for Spraying Packets in Software Middleboxes.
H. Sadok et al.
Proceedings of the 17th ACM Workshop on Hot Topics in Networks - HotNets '18
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† Metron: NFV Service Chains at the True Speed of the Underlying Hardware.
G. Katsikas et al.
USENIX Symposium on Networked Systems Design and Implementation, 2018
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rxq = ���3>��CPU;
do {
local_tail = rxq->head;
n = min(�,MEHJ", 32);
local_head = local_tail + n;
success = cas(&rxq->head,

local_tail, local_head);
} while (success == CAS_FAILED);

/* Buffer[local_tail:local_head]?�* */
/*   �'�0<�( */

while (rxq->tail != local_tail) { }
rxq->tail = local_headFSHK2
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!0'1 !0'2
CPU Intel Core i9-7940X @3.10GHz

14 � (HT��)
Intel Core i5-4570 @3.20GHz
4 � (HT��)

*+- 8 GB�4 DDR4 8 GB�2 DDR3
NIC Mellanox Technologies ConnectX-5 Ex 100 GbE Dual-Port
OS CentOS 7.6 CentOS 7.5
DPDK v19.02 v18.08
TRex ― v2.56
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rxq = ���4;��CQS;
do {
local_tail = rxq->head;
n = min(	,NEJK�, 32);
local_head = local_tail + n;
success = cas(&rxq->head,

local_tail, 
local_head);

} while (success == CAS_FAILED);

/* Buffer[local_tail:local_head] */
/* ?�' */
/*   � �/8�" */

while (rxq->tail != local_tail) { }
rxq->tail = local_head
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rxq = '��DQ��[ko;
do {
local_tail = rxq->head;
n = min(�6e]ab*, 32);
local_head = local_tail + n;
success = cas(&rxq->head,

local_tail, 
local_head);

} while (success == CAS_FAILED);

/* Buffer[local_tail:local_head] */
/* W
4 */
/*   !.�?N�1 */

while (rxq->tail != local_tail) { }
rxq->tail = local_head

C�^ocp	%q

pBE�R9�OK

nnn nnnBuffer

hilgom

��[ko

1. ��e]ab�"2. 8dafX�<

4. dafXA)
p��7:� q

3. -
4nF�

��e]ab

8dafX

1, 2

&0$2MR
4_Z\m*I#=P5;
→_Z\m*�
@�W3�n(�LVS����/R,��=

����
PTU_Z\m*I�


^YJNQ
[ja`kHU



23

$�"!

p>0@B:+5B3A6��.�
')��
p ;3891?=7?'$�.��

410

420

430

440

450

460

470

480

130 140 150 160 170 180 190

5
B
3
A
6
�
�

m
od

 5
00

;3891?=7?$

$�"!,��

;389

;389�A (8�)

;389�B (24�)

���22.7��
(;389�	��,�3.4%)

<@82*')$�"!&
�

"!#32

"!#C44/�D
���: 53
�%�: 32

"! �,(-,
$���&��



p.�,+:QWJF
�
p .���9
�?QWJF52=→ ��9� 	

p.�9�&
p IATHIXR

p ���8�PGJL8��

p ��EUZ9AXKJFH
p PGJL:��.4EUZ8�%1>=

p�)��Y�-
p NZMBC@��9�! ― FPGA[Smart NIC76
p .�9��1 < HVZRJL ― DZOSJM��/#"

24

'�― .�����9�)8<03

$78.2 Mpps;4:PGJL
�4
.�*�
( (ConnectX-5)



728

pHSFLD	�39;LBGII/O�

<��
p ��@OS64=AED<DQGJESM


p =AED-�4?SKNGJ5+�'�

p $#15�(��3,/0:

��4,/

p�%C>AP�4��*�4"�R��

p.���! 4��&�)

25

7282��4,/


