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vsocket:an RDMA-based Acceleration Method Compatible with Standard Socket
CHEN Yunfang, MAO Haotian and ZHANG Wei

School of Computer Science, Nanjing University of Posts and Telecommunications, Nanjing 210000, China
Abstract In order to be compatible with Linux standard sockets and utilize RDMA to improve the performance of programs
using sockets, this paper proposes to construct a middleware Viscore Socket adaptor,referred to as vsocket between the upper-la-
yer application and the underlying RDMA. By intercepting the socket API, we seamlessly transfer the data stream sent and re-
ceived by the upper-layer application through the Linux socket to the RDMA bearer. The vsocket bypasses kernel and implements
memory management mechanism in user space for TCP and UDP. It utilizes RC type RDMA network to support TCP accelera-
tion,uses UD type RDMA network to support UDP acceleration,and reuses Linux UDP to assist routing. Experimental results
show that vsocket can ensure the compatibility of the Linux standard socket interface,get rid of the limitation of the Linux kernel

network protocol stack,and improve the network performance.
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Fig. 6 RDMA connection establishment process
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Table 3 TCP bandwidth experimental results
Bytes Write_ BW Linux vsocket
socket

2 0. 10 0.02 0.03

4 0.18 0.03 0. 06

8 0. 36 0.07 0.12

16 0.72 0.13 0.24

32 1. 44 0.27 0.48

64 2.81 0.53 0.95

128 5.28 1.03 1.90

256 9.78 2.01 3.67

512 15.25 3.92 7.10

W/ 1000 20.70 6.93 13.00
(Gbits/s) 2000 22.08 12.30 22.80
4000 21.16 19. 90 22.80

8000 22.70 23.50 22.90

16000 22.74 23.50 23.00

32000 22.82 23.50 23.00

64000 22.87 23.50 23.00

128000 22.88 23.50 23.00

256 000 22.89 23.50 23.00

512000 22.89 23.50 23.00
1000000 22.43 23.50 23.00

JEIR PEREFR B ANGR 4 5, 54 i PR RE S L, 7R AR L K
/N 2kB~8MB i [l P » vsocket T DL 4E 3R AR 2 Linux &
B 50% A FNE A RDMA R AR A7 18 350K 22 B 3 b i3 B
T vsocket ¢ TCP i 48k 3 RDMA WM TR FEE
/NI FEFITT B, A 3 — P AL 2SI 76 4% i R A1
Y5t T svsocket MRAR PR FF % K F Linux E 4 F W IER , IF A
5% T 554 RDMA By 2105,

# 4 TCP fER 256 45 51

Table 4 TCP latency experiment results

server

client

Centos 7. 9. 2009

Centos 7. 9. 2009

0Ss
kernel version:5. 6. 13 kernel version:5.6.13
Intel (R) Core (TM) i3-10105 Intel (R) Core (TM) 13-10100
CPU . . .
CPU @ 3.70GHz CPU @ 3.60GHz
Broadcom Inc. and subsidiaries  Broadcom Inc. and subsidiaries
RNIC BCM57414 NetXtreme-E 10Gb/ BCM57414 NetXtreme-E 10Gb/

25Gb RDMA Ethernet Control-

ler

25Gb RDMA Ethernet Control-

ler

HFEPERE R BLANSR 3 T 5, 78 B4 42K/ 2~4000 Bytes
JE R LM Linux 425, vsocket Fl 42 RDMA #0473
B B AR B A0 K/ g A kB N R % O A L R 2B
SR RE S B KAk, vsocket I RCR LT & Linux £ F W
200% . [ B T 52 RDMA (945 FavERE . J52E RDMA (¥
P R S /N A BT A S i B A KB B RDMA
BARELABE/NME AN R TAEMENRE, E8EaX
/NF AkB~1MB W5 F N, 3 B 3k 09 0 56 34 B R L 7
RT3 2 0 4 58 BB 7E 25 GB M K (1 31
BETIRAHRMNIESZ50.

Bytes Write_Lat  Linux socket vsocket
2 4.32 70. 64 36. 37

4 4.31 71.19 36.47

8 4. 34 69. 94 36. 31

16 4.33 69. 40 36.19

32 4. 36 70.59 36. 24

64 4.42 73.29 36.46
128 5.39 71.61 37. 84
256 5.45 62.68 38.17
512 5.68 73.25 38.75
FE R 1000 5.97 72.29 39.09
(usec) 2000 6.19 75. 36 39. 65
4000 6. 89 75.82 39.52
8000 8. 24 76.82 40. 31
16 000 11. 01 83.77 57.62
32000 16. 45 92. 89 48. 34
64000 27.80 108. 94 61.95
128000 50.33 126.72 89.09
256 000 95.62 176. 46 170.70
512000 186. 28 267. 86 233.02
1000000 367.50 437,41 420, 44
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Table 5 UDP experimental environment
server client
0s Centos 7. 9. 2009 Centos 7. 9. 2009
kernel version:5. 6. 13 kernel version:5. 6. 13
CPU AMD Ryzen 9 3900X 12-Core Intel (R) Core (TM) i3-10105
) Processor CPU @ 3.70GHz
Broadcom Inc. and subsidiaries-  Broadcom Inc. and subsidiaries
RNIC BCM57414 NetXtreme-E 10Gb/ BCM57414 NetXtreme-E 10Gb/
"7 25Gb RDMA Ethernet Control-  25Gb RDMA Ethernet Control-
ler ler
;g% - Linux socket e

—= vsocket

2400 | .- RDMA send
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Fig. 11  UDP bandwidth experiment results
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Nginx experimental environment

Table 6

server client

Centos 7. 9. 2009

Centos 7. 9. 2009

0Ss
kernel version:5. 6. 13 kernel version:5.6.13
CPU AMD Ryzen 9 3900X 12-Core  Intel (R) Core (TM) i3-10105
’ Processor CPU @ 3.70GHz
Broadcom Inc. and subsidiaries  Broadcom Inc. and subsidiaries
RNIC BCM57414 NetXtreme-E 10Gb/ BCM57414 NetXtreme-E 10Gb/
7 25Gb  RDMA  EthernetCon-  25Gb RDMA Ethernet Control-
troller ler
Nginx & — KB wm % Web IR 55 28/ ) A% B R 55 45

TR LA PE  HTTP server #2580 0] LAAE Jy 5 1 4% BE AR
% LI . 7E Linux #21E R4 T . nginx i /] epoll
% poll ZF F #1525 F X . nginx 7E Linux #1/E R % T &L
AN M E . Nginx /E 8 Web JIR 55 8%, 4b B 55 09 2% AR5
PR AR AR 55 2% . 7T LA S50 1) AR 3 . e MR S R
PEIFAEIF B ICREAGETE , Hodr vl

SEEH ] Nginx /E S Web IR 55 28 % 55 — & F ML 44t
HTTP 45, FI ] wrk TR AIK vsocket fill # Nginx /5 #Y

PERE . wrk 2 —3EH X HTTP 36K T. B, B e 78

poll 45, il i 2 28 B M A A0, % H An Web IR 55 #8 7= £ K
Y 0B I AR B B A IR S . A SR S nginx B
75 P 3k F 0 3SR AR 0, S R A poll A A Nginx I
& vsocket, S g i AR ) 35 W0 A AOR
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Fig. 12 Nginx bandwidth experiment results on small file

FEIR J7 I ANl 13 BT, 76 BT A3 S5 38 SR B 855 vsocket il
HAH A Linux £ # F 0 Nginx 33804 T 8 F 808, i H
vsocket i Nginx A9 %E R F Ik R A i Linux E#: %) Nginx
i 1/3,

~+ Linux socket
400 | — vsocket

Latency/ ps

0 100 200 300 400 500 600 700 800 900 1000

Package size/Bytes

13 /N0 Nginx fE IR 52586 45
Fig. 13 Nginx latency experiment results on small file
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Nginx bandwidth experiment results on large file

(HLf . MB)

Table 7

WA/ B AR X A /D
(GB/sec) 10 100 300 500 1000
2.66  2.63 2.6 2.76
2.67  2.66  2.66  2.68

Linux socket

2.65
vsocket 2.65

SCHFER PR RE AN 2K 8 T F L vsocket T 25 5L W0 B T E .
SRR B PR 4 FEA 45 4 SR AR RDMA 32 19 25 5%, Bl RDMA
TG G Ak BRAE /N SCAE 1 ) 46 % B . vsocket fE R T RDMA
T AR IE Dy ¥k Lk RDMA B BE F7 . 78 58/ S0 19 52
B f, vsocket B 6 W 35 4R 5 457 BE , [ IR 45 4E 3R T A
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Table 8 Nginx latency experiment results on large file

LA . MB)
B AR X kN
1/ ms AR X
10 100 300 500 1000
Linux socket ~ 3.68  36.75 111.50 187.50 354.35
vsocket 3.67  36.58 109.92 183.48 364.60
GRIE  IA MR 5 M58 RDMA M 25 B i 19 £

B R, 9 T Ak Socket APT B 7 FH 78 Fr 75 A8 46 e A8 55 19
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AEAE M5 )2, &1 % TCP/UDP 5 Ff 2 5 i) [0 24 5 125 9E 47 0 ke, 7
PR UE A M A v e g IR B, 43 00 SE B0 T APT B 45, TCP i%
e e R UDP S Bh Bl A0 28 o X B 3 I AE
o o TP 45k i 3 T LR S B g P B R AT R IS T
e B AR . SR . i T RDMA B 454, vsocket i 6 1
58 M fork FI epoll 55 1, B b N — 25 W 58 19 H 4% 22 7
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