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In this study, we have proposed a new data communication channel, called
socket-grafting, for avoiding the network performance degradation in container-based virtualized
environments. In container virtualization, data sent from an application in a container needs to be
processed by two network stacks in the container and the host 0S. This long data path causes
degradation of network performance of containerized applications. To avoid the degradation, we
designed and implemented socket-grafting that grafts sockets in containers onto sockets in host
network stacks for bypassing container network stacks. The experiments with containerized
applications show that socket-grafting achieves throughput and latency comparable with the native
hosts.
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struct sockaddr_gr {
__kernel_sa_family_t sgr_family;
char sgr_epname[AF_GRAFT_EPNAME_MAX];
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$ ip graft add ep-http type ipv4 addr 10.0.0.2 port 80
$ ip graft add ep-out type ipv4 addr 10.0.0.2 port any
$ ip graft del ep-un
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int sock;
struct sockaddr_gr sgr;

sock = socket(AF_GRAFT, SOCK_STREAM, 0);

sgr.sgr_family = AF_GRAFT;
strncpy(sgr.sgr_epname, "ep-test”, 7);
bind(sock, (struct sockaddr *)&sgr, sizeof(sgr));

AF_GRAFT 13T LWT RL 277 I U ThHIH, MFEOT 7 r— g o THHAT 57912
LY —Aa— ROEENRNETH S, ZOREEZ AR L C XY HIC AF_GRAFT ZF|H T 25720,
LD_PRELOAD ZFIH LizNA Vv v 7 T4 77V DFEELIT- T,

512, AF_GRAFT Z W Ca v 7 &REICB T 5%y NU— 7 WREZ25H L7227,
FEBRCld. Intel Core i7-3770K CPU, 32GB DDR3 A<V . Mellanox ConenctX-4 LX 40Gbps & #&
WL~ a2 BHELT406bps THEEREL, o~y rparsF LT F~—or 77
Uor—var(AN—"7"y s ORBRTIL iperf3, BEIEDFER TIL sockperf) ZE{ES . Xfm o
W~ TEOMREZFHAI L=, X Host (ZWBEAR A N TOMEREZ . GRAFT (X222 7 FERER
T AF_GRAFT Z WA OMEREZ . NAT 12 T FBRE T kAR NAT Ik B3y hU— 7%
A O TEGE OMRE EN TR L TWD, KREBROERI G, AF_GRAFT =227 FERERIC
BOTHWHAR M EEDSRVWEREZEBTX 5 Z EAURENT

40 | | 40 { \
3B 1 _I— 7 3 I T I ) I
§- 30 7 é— 30 B
g 25 7 :-C} 25 B
é. 20 7 _§. 20 [ B
%’ 15 7 §’ 15 s R
£ 10f 1o EwoF L o

57 7 5 S R

0 0

Host GRAFT NAT Host GRAFT NAT

(a) 15 (b) ZAf5
X5 1 TCP 7 —{Z kB AN—TF> FEHH

X 61X, 1 BOWEAZ N FICEEBI L2 B50arTFlTAL—Fy &I LR
ARLTWD, [Fl—ARRA N EOa 7 FMEEOEE, @FoarT 3y bT—27 (K
Bridge) TId/X7 » "BRAMOS DY 7 by =T7 7V v V&R LRITIER L2V OIZRT L
T, AF_GRAFT IZ X AiBETIIN—T Ny I f VX —T = — AP OB/ D, V—T R J
A B =T 2= A I MU A XN KRENWTD, TCPIZ X AFHITIIRE e tgEm L2 B 6
7oo — 7 UDP AT K D HITCIX MTU Y1 XIZHEER T D PERER BN o0, a7 FHEO X
v RO =T RE 7 DINA IR AMEEDR EN R 6T,



80 | 7
70 F Bl . —
2 o g
B 7 o]
S .| | o 5
5 i ] 5 4
Q 40 o
S 5 3
5 30 7 g’
o o0 - | o 2
= 20 <
10 [ 1 =1
0 _ 0
GRAFT Bridge 64 128 256 512 10241500
packet size (byte)
(@) TCP b7 4 w7 (b) UDP b7 4 w7

6: M—ARANED2EOaTHITEDANL—Ty FEHA

KO R, ERSE TOIRFE L Best Paper Award OZEIZHINZ T, Linux D% > kU
— 7 AR I BARE DEEHETH H Linux NetDev Conference THIEFEAITVY, Linux H—F/L
BFRE D & ARFIEOFNEIC O T EIT o7, E7928E L7 AF_GRAFT ® Y — X 22— R4
— =R LTARLTWA,



Nakamura Ryo Sekiya Yuji Tazaki Hajime

Grafting sockets for fast container networking 2018
ANCS 18 Proceedings of the 2018 Symposium on Architectures for Networking and Communications 15-27
Systems

DOl
10.1145/3230718.3230723
Nakamura Ryo Kuga Yohei Sekiya Yuji
An Alternative Fast Packet 1/0 with Native System Calls 2019
CFI1"19: Proceedings of the 14th International Conference on Future Internet Technologies 1-7

DOl
10.1145/3341188.3341193

Ryo Nakamura

AF_GRAFT: A new address family for containerized applications

The Technical Conference on Linux Networking (Netdev 0x13)

2019




