5/9/2017 e e RS e B S e

=Rk A BT S0

N7

DIA

http://127.0.0.1:3999/webserver-2.slide#11 1/31



5/9/2017 e e RS e B S e

SES

LA

o SRS HER I I
2K

o T R S5V L 5 S B

o HTMZHSY ST
Raifite

o NMIZHRSSTSIZEINEN /)

http://127.0.0.1:3999/webserver-2.slide#11 2/31



5/9/2017 e e RS e B S e

TR R 4

o FEANEE

o MRtk

o PhilES ML

http://127.0.0.1:3999/webserver-2.slide#11 3/31



5/9/2017 e IR & A B S iRk
BEARTAE
o HUAAE

http://127.0.0.1:3999/webserver-2.slide#11 4/31



5/9/2017

R

4

http://127.0.0.1:3999/webserver-2.slide#11

Pk RE IR 5 s Lt S LA

User Space

Kermel Space

TCP recv Buffer
(tcp_rmem)

TCP Process

Socket
Backlog

Poll List

Interrupt
Handler

Device Driver

4

IP Layer
ip_rev()

tcp_vd_rewv()

NIC

soifirg

Kemel
Memory

Packet Data

K

Generator

Interrupt

W

%

Engine

| MIC Memory

Incoming Packet

Fig. 1: Packet Reception

5/31



5/9/2017 Ttk BE RS A T Sk

RIETAE

4

Kernel Space

TCP Process

fcp_transmit_skby)

softirf to free ip_gueue_xmit()

packet descriptor
L J

completion IP Layer
queLe
dev_guewue_fransmil() 1‘

ndisc Kermel
(txqueuelen) Memory

Device Driver

o

Internupt
Generator

MIC Memory

L ]
Packet
Transmission

Fig. 2: Packet Transmission

http://127.0.0.1:3999/webserver-2.slide#11 6/31



5/9/2017

N -RPLAL
Llintel 82599 A7l

RSS(Receive Side Scaling)
RPS(Receive Packet Steering)
GRO(Generic Receive Offload)
TSO(TCP Segmentation Offload)
VMDq

MSI-X

IOMMU

DCA

Interrupt4f € cpu

Interrupt i 221

Interrupt& 3t

http://127.0.0.1:3999/webserver-2.slide#11

e P E Ak 55 s BT S 1AL

7131



S0t ————
iR

o i3 bk

o IPZEILIL

o TCPiAL

http://127.0.0.1:3999/webserver-2.slide#11 8/31



5/9/2017 e e RS e B S e

Hwor bk
o kT
e NAPITH;

http://127.0.0.1:3999/webserver-2.slide#11 9/31



IPELAL

o MRAETF I Hiptables
o EIXI1ERCLE QoS

o M Hcachesk Hit%

http://127.0.0.1:3999/webserver-2.slide#11 10/31



5/9/2017 e e RS e B S e

TCPHAL

o TH{LHh AN FTCPIE R
o TR ZIIRIESRE N
o SCRFHEZIIELRIESE

Perm TCPIER At

o [FRTCPIRICHIIEIR
o PLACHIZE
o HAILEZEMIX

http://127.0.0.1:3999/webserver-2.slide#11 11/31



92017 RN LA
B kb g 37 AN N TCPIE 2
e Tcp Fast Open
e HTTP KeepAlive
HTTP2.0
o &M Kcwnd
it Rt

http://127.0.0.1:3999/webserver-2.slide#11 12/31



5/9/2017

SCRFE 2 R R L
¥ 5 SO_REUSEPORT I 1
& 24 Kbacklog
e net.core.netdev_max_backlog

¢ net.core.somaxconn

e net.ipv4.tcp_max_syn_backlog

http://127.0.0.1:3999/webserver-2.slide#11

Pk RE IR 5 s Lt S LA

13/31



5/9/2017 e e RS e B S e

SCHRFEE 2 WITE LS

o FFJHtcp_tw_reuse
FFJEtcp_tw_recycle
JFJESO_LINGERiZ& T

fil/Mcp_fin_timeout
FJAtcp_sack

F g tep_fack
BEIP R N A

http://127.0.0.1:3999/webserver-2.slide#11 14/31



5/9/2017 e e RS e B S e

REmTCPEZEK &I
Throughput = Buffer Size / Latency

o N T EAEIR AL T, B RIS KIEZ M X KN
o K T cwnd

ERIRLY

e HJ5Nagle
e FFFTCP_CORK

http://127.0.0.1:3999/webserver-2.slide#11 15/31



5/9/2017 e e RS e B S e

FEARTCPHR SCHIREIR

e H/ATCP NODELAY

e FETSQ(TCP small queue)
o KHITSO

e KHMIGSO

http://127.0.0.1:3999/webserver-2.slide#11 16/31



5/9/2017 e e RS e B S e

DAL 42
e \Vegasvs Reno vs CUBIC vs BBR
e T5Q
FFJEtcp_sack
JFJAtcp_window_scaling

http://127.0.0.1:3999/webserver-2.slide#11 17/31



R ZE M X

e readv, writev

e sendfile

o N FHPMACALEHIACHS
o JEPHZE

http://127.0.0.1:3999/webserver-2.slide#11 18/31



5/9/2017 e e RS e B S e

it
JES¥ N

o fRM

http://127.0.0.1:3999/webserver-2.slide#11 19/31



5/9/2017 e e RS e B S e

FHiAR-1

Hx

Epoll

RPC

47

R

e libco

it

e CAS, memory barrier

e Lock-free(Queue,Ring Buffer, Stack)

http://127.0.0.1:3999/webserver-2.slide#11 20/31



5/9/2017

HiAR-2

e redis

e memcache
o HFENZAT
B e

- BEHhIA

- Bz 3 An
Ml

- F e

- BHEY R

http://127.0.0.1:3999/webserver-2.slide#11

Pk RE IR 5 s Lt S LA

21/31



5/9/2017 e e RS e B S e

LSt

e Reactor

e Proactor
o Ji/KZ

http://127.0.0.1:3999/webserver-2.slide#11 22/31



5/9/2017 e e RS e B S e

Ratite
e CPU
. W7
. Sk
.« TH

http://127.0.0.1:3999/webserver-2.slide#11 23/31



5/9/2017

CPU

fi/b>context )

e cpu affanity

o V55 orfic
BERERFEDAL
HIFRESE,  PERRCPUSZK

http://127.0.0.1:3999/webserver-2.slide#11

i R RS BB 5 AL

24/31



5/9/2017

A1

ptmalloc vs tcmalloc vs jemalloc
o WM FIE
AT

FRAG% cache A 47

o IR

o F[HRE
f&{kcachei s

o HELEINAL

o FLAAML

o AL

http://127.0.0.1:3999/webserver-2.slide#11

i R RS BB 5 AL

25/31



5/9/2017 e e RS e B S e

N -2

uhiE BB S ngink A P A NS B
> A7 DL

FKFISWAP

http://127.0.0.1:3999/webserver-2.slide#11 26/31



5/9/2017 e e RS e B S e
)
%
23 JL R
o FlaA]BIE

o I[A]E I

http://127.0.0.1:3999/webserver-2.slide#11 27131



5/9/2017 e e RS e B S e

TH

THGEHE, DA
e googleperf

e perf

e OProfile

« BX

%% 5% B ren d an D . G re gg (http/Aww.brendangregg.corm/)

http://127.0.0.1:3999/webserver-2.slide#11 28/31


http://www.brendangregg.com/

5/9/2017 e e RS e B S e

e Ui/ ST Al

Y

http://127.0.0.1:3999/webserver-2.slide#11 29/31



5/9/2017 e e RS e B S e

Thank you

9 Mar 2017
Tags: performance web-server zgompiz

DA
myse |f659@ 1 63 .Com (mailto:myself659@163.com)

http/ / myse|f659 g|th u b |O/ (http://myself659.github.io/)
httpS./ / g|th u b.CO m/ myse |f659 (https://github.com/myself659)

http://127.0.0.1:3999/webserver-2.slide#11 30/31


mailto:myself659@163.com
http://myself659.github.io/
https://github.com/myself659

5/9/2017 e e RS e B S e

http://127.0.0.1:3999/webserver-2.slide#11 31/31



