HighLoad ++

[Tpnembl pa3paboTku
BbICOKOHArpy>XeHHbIX NPUNOXeHUN Ha

Twisted (Python)

Anapeit CMUpPHOB / Qik/



HighLoad ++

3afgada
e [locTOSIHHbIE COEOUHEHUA

e MHoro coegmHeHuu
* "[lerkne” 3anpocsol

 Huskoe CPU time/wall time Ha oguH
3anpoc



HighLoad ++

Twisted Framework g&

* Python

» Anpo: async 10 (select/poll)

* Deferred — acuHxpoHHas moaernb
nporpaMmmMmnpoBaHunS

* Peannsayma NnpoTOKOMNOB:
e DNS, HTTP, IMAP, memcached, AMQP, ...



HighLoad ++

CepBep Ha Twisted
* OagnH npouecc, ogHa HUTb

 ACUHXPOHHbLIN BBOA-BbIBOA
(memcached, nginx, haproxy, ...)

* B ogHOM npouecce obpabaTbiBaeTcs
HEeCKOJS1bKO 3arnpocoB OHOBPEMEHHO



HighlLoad ++
Mundp/npasga Ne

 Python He noaxoguT onsa cepBepHOU
pa3paboTKu




HighLoad ++

Python - MmeaneHHbIV
* [1pymepHo 10x megneHHee C

* Ho 90% BpemeHun BbINOITHEHUS
npuxoantcsa Ha 10% koaa

» Cython, Nukitka, Unladen Swallow, ...
* [IpodannunHr — kcachegrind



HighLoad ++

[TamaTtb B Python
* [loacyeT cCbIfOoK

» COopLymk Mycopa anga paspbiBa LUKIOB
 Cpencrtea aHanm3a — gc, heapy
 Ontnmunzaumsa:.  slots , Cython, ...



HighLoad ++

OauH notok/npouecc
 MHorosagepHbie NpoLeccopbl

* JlokanbHocTb, NUMA, npuBaska K
npoueccopy



HighLoad ++
ccNUMA
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© « CPU binding
[CPU] [CPU] [CPU] [CPUL » Node binding

Memory Memory
|  Local alloc
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A 4 o
Interconnection +1 0'1 5 /0
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ApPXUTEKTYypa cepBuca
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[1o6aBM KaLU

App1 ) Cachel/:~ ___________ DB

—/

—»| Proxy | App2 )Cache//_ _____ \\ <>
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App3) Cache/—"‘

—/
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KorepeHTHOCTb KILLEeW

‘ App1 2 Cache ‘ AppZE Cache App3 / Cache /

Message bus
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AMQP: wunHa coobLeHnin
* BapuaHTbl OCTaBKMW:.

» fanout (ognH Ko BceMm)
 origin (04WH K 0gHOMY)

» RabbitMQ — 6pokep
* tXxXAMQP — gpanBep
« ZeroMQ
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Jlokanunsauunsa KnnMeHToB

)

Appl fF===»
P /;)

)
—PProxy IP — App2

P —
CEEER

App3 |aq=----
N/

Message bus
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Key-value xpaHunuuia
« Memcached — BCTpPOEHHbIN

sal

Redis
e memcached, MemcacheDB, i}
MemcacheQ, membase, ...
e txRedis .mongoDB

* txMongo
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XpaHeHne oObEKTOB

r N
Object(id=199)
key1=v1
key2=v2
\ /

pickling key-value
storage

/

\

Object 199 pickled
Object 378 pickled
Object 988 pickled

7

—

N—
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COpTI/IpOBaHHbII/I CrIMCOK

user 199

__posts

21 (id, date)

(197, 11:03)

(180, 10:45)

(111, 9:50)

(120, 9:01)

(98, 8:15)

(60, 7:05

)
(42, 7:04)
(37, 7:01)

A

post 197

post 180

text="Nice shoes...
author="john"
tags=['deV','schedule’]

text="Nice shoes..."
author="john"
tags=['deV','schedule’]

post_ 111

post 120
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Hymepauma aksemnnisapos

e "CBon" Homep grom——

RNy

* increment/add—

* Cnuncok Bcex S

. origins[] i
3K3eM|—|.|_|F| pO/ """"""""""""""""""""" :
e append/add

Memcached
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Ctatncrtuka
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Index

]

00 =] O LN P Ll B

9

Index
B 95449 108 9085288 l60

guppy
p = hpy()
= hp.heap()

Count
954449
52060
4867
13588
619
13038
648
1648
876
3121

<675 more rows.
»>3> h[0]
Partition of a set of 95449 objects. Total size = 9085280 bytes.

% Cumulative % Kind (class / dict of class)
9@85280 100 str

Count

hpy

Size
9E85280
4394208
22508448
1638560
1586440
1563600
1476848
1239872

850464
638008

ype e.qg.

Size

Bd W B LA LA LA R

_.more’

% Cumulative

9085280
13479488
15729928
17360488
18946928
20518528
21987376
23227248
24077712
24715720

Partition of a set of 217545 objects. Total size = 29877016 bytes.
Kind (class / dict of class)

%
30
45
33
58
63
69
14
78
81
83

to view.=

dict (no owner)
types.CodeType
dict of module
function

dict of type
dict of class



HighLoad ++
C100k+

 Firewall B stateless mode
* twistd: reactor=epoll (kqueue)
* MUHMMU3NPYEM aKTUBHOCTb COEANHEHUS

« AHanu3npyem obbeM NamsaTn Ha
coeguHeHne



HighLoad ++ ‘“‘

MacLitabupoBaHune e 4
* Kaxkgbl HOBbIW KNMNEHT — KaKne pecypchl
norpeonsaer?

» Kakoun npoueHT pecypcoB "cepBepa” u
OCTallbHbIX CEPBEPOB (B T.u.
pasgensaembix)?



HighlLoad ++

MacLutabupoBaHue

Pecprbl - L -




HighLoad ++

OnTnmMmnsauus

* MUHMMKM3aLNA MeXcepBEPHOro
B3anMoOencTBUSA

* Arperaunsi CoooLLEHNN

° |/|CI'IOJ'II:>3yeM BbICOKOMNMPON3BOAOUTETIbHbIE
KOMIOHEHTDI

« memcached, MongoDB, RabbitMQ, cPickle, ...



HighLoad ++
Lincppeol

« JSON-RPC, "hello world"

890 req/s @ 0.022 sec
530 req/s @ 0.006 sec



HighLoad ++
Lincppeol

* PeanbHaga cucrtema (knacrep)

 JSON-RPC: 710 req/sec

« memcachedX: 11833 reqg/sec

« AMQP: 800 req/sec

* connections: 600K+ (670 reconnects/sec)



HighLoad ++ q "k
KO H Ta KT bl See what happens
* AHOpen CMMNPHOB

» PykoBogutens web-paspabotkm Qik

* me@smira.ru, smira@gqik.com
* http://www.smira.ru/, @smira


mailto:me@smira.ru
mailto:smira@qik.com
http://www.smira.ru/
http://twitter.com/smira
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