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[TPOCMOTP WMWK AOMALWHUX 3a0aHUN



[Tprmep

MpOCMOTPLUMK AOMAWHUX 3aaHWI

HaBuraumsa no goOMallH1M 3a4a4am
[OMKHO ObITb ObICTPO

[lepXaTb BbICOKYIO Harpy3Ky



[Tprmep

MpOCMOTPLUMK AOMAWHUX 3aaHWI

€ > 0

JavaScript

JavaScript

Verstka




[Tprmep

getTasks(category)

function getTasks(category) {
return github.getRepos('urfu-2015")
.then(tasks => filterTasks(tasks, category))
.then(getTasksInfo);

s



[Tprmep

[naBHasa CTpaHuMLa

Promise

all([
getTasks('javascript'),
getTasks('verstka'),
getTasks('webdev')

1)

.then(results => {
res.render(...);

1)



[Tprmep

[naBHad cTpaHuua

Promise
Lall([
getTasks('javascript'),
getTasks('verstka'),
getTasks('webdev')

1)

function getTasks(category) {
return github.getRepos('urfu-2015")
.then(...)
.then(...);

s



[Tpumep
[lemo. Tpy 0fHOBPEMEHHbIX NONb30BATENS

require('debug-http') ();

GET https://api.github.com/orgs/urfu-2015/repos 891ms
GET https://api.github.com/orgs/urfu-2015/repos 889ms
GET https://api.github.com/orgs/urfu-2015/repos 902ms
GET https://api.github.com/orgs/urfu-2015/repos 933ms
GET https://api.github.com/orgs/urfu-2015/repos 953ms
GET https://api.github.com/orgs/urfu-2015/repos 1,003ms
GET https://api.github.com/orgs/urfu-2015/repos 1,018ms
GET https://api.github.com/orgs/urfu-2015/repos 1,067ms
GET https://api.github.com/orgs/urfu-2015/repos 1,072ms

MHOIO 0MHaKOBbIX 3aMPOCOB



ObbegnHeHve 3anpoCcoB
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ObbearHeHme 3anpOCOB

[lo o6begnHeHus




ObbearHeHme 3anpOCOB

Mocne obbeanHeH s
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ObbearHeHme 3anpOCOB

Ob6beanHseM 3anpockl 3a PENO3UTOPUAMY

let currentQuery;
function getReposBatch() {
if (!currentQuery) {
currentQuery = github.getRepos('urfu-2015")
Lfinally (() => {
currentQuery = null;
1)
¥

return currentQuery;
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ObbearHeHme 3anpOCOB

Ob6beanHseM 3anpockl 3a PENO3UTOPUAMY

function getTasks(category) {
return getReposBatch()
.then(tasks => filterTasks(tasks, category))
.then(getTasksInfo);

s
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ObbeamHeHre 3anpoCoB

[emo. IaTb 0gHOBPEMEHHbIX MOb30BaTeNd

V" YMEHbLW NI KONMMYECTBO 3arpoCoB
/ bbICTpee oTBeYaeM HEKOTOPLIM MONB30BaTENAM

7 Ecnm 3anpoc 3aBepLinacs olWmbKowW, To Ans BCex
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KalWMpoBaHMe
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KawwnpoBaHue

Y10 2TO Takoe?

[1aHHble 6AVKE K MeCTy MCNOb30BaHMSA
XpaHeHne pe3ynbTaToB BblYNCIEHNN

OI—ITI/II\/II/IBaI_I,I/Iﬂ CKOPOCTU NMONYyHEHNA JaHHbIX
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KawwnpoBaHue

Pelaemble npobnemsl

Hu3Kas NpPOM3BOANTENBHOCTb
136bITOYHOCTb 3aMNPOCOB

BblcoKas Harpyska Ha BHELWHWI NCTOYHIK
Y3KUI ceTeBOW KaHan

BbiCOKMe ceTeBble 3aEPXKN

18



KL

Y10 2TO Takoe?

[TpoMEXyTOYHOE XPaHUNNLLE C ObICTPbIM AOCTYNOM
OrpaHu4yeH no pasmepy
Hanbonee 4acTo 3anpallrBaemMble aHHble

,ﬂ,aHHbIe HE BCella dKTya/lbHblE

19



KL

SDPeKTNBHOCTbL

Konu4yecTBO nonagaHunm

Hit Rate = MNMonapgaHue B k3w / KonnyecTBO 3amnpocos

CKOpOCTb MONYHEHNA OAHHDBIX

“Pazorpetbin’” KoL

20



KL

NHBanupauma

[aHHble ycTapeny (“npoTyxnu’”) n nx HyxHO yopaTb

[aHHbIe yoanaoTCs BPYYHYHO
[1aHHbIE 3aMEHSATCA HOBbIMY

,ﬂ,aHHbIe BbITECHAKOTCA aBTOMATUHECKN MO aJIFOPUTMY

OfHa 13 CaMblix CIOXKHbIX 33124 B MPOrPaMMnUpoOBaHui
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KL

An rOPTUM BbITECHEHWA

Time period - BbITeCHEeHVe NO BpeMeHH

| FU - Least frequently used
BblTeCHeHMe peiko NCMONb3yeMblx

22



KL

An rOPTUM BbITECHEHWA

| RU - Least Recently Used
BbiTeCHEHVe AaBHO HEVCMNOb3YeMbIX

Segmented LRU - MHoroypoBHeBbi LRU

OT anropTuma 3aBUCKUT DbICTPOAENCTBME K3LLIA
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KL

Korga He KawnpoBsaTthb

bonblwaga Bapmauma gaHHbIX
[lepCcoHann3npoBaHHbIE AAaHHbIE

EcTb apyrmne ontTnMmn3aaunm

24



Memounsaums

CoxpaHeHue pe3ynbrata BbINONHEHWUS DYHKLUMUN

const cache = new Map();
function memoize(key, fn) {
if (!cache.has(key)) {
const value = fn();
cache.set(key, value);
return value;

return cache.get(key);
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https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%BC%D0%BE%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F

const
const

cache.

cache.

cache.

cache.

[Tprmep

Peanniyem KL

LRU = require('lru-cache');
cache = new LRU();

set(key, value, maxAge);
get(key);
del(key);

has (key) ;
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[Tpumep

Peanniyem KL

class Cache {
constructor () {
this._cache = new LRU();

memoize (key, maxAge, fn) {

/7

21



[Tprmep

Peanniyem KL

memoize (key, maxAge, fn) {
const cache = this._cache;
const value = cache.get(key);
if (value) {
return Promise.resolve(value);
}
return Promise.resolve()
.then(fn)
.then(result => {
cache.set(key, result, maxAge * 1000);
return result;
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[Tprmep

be3 ncnonb3oBaHMs Kawa

function getTasks(category) {
return getReposBatch()
.then(tasks => filterTasks(tasks, category))
.then(getTasksInfo);

s
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[Tprmep

KawnpyeM 3agaqu

const cache = new Cache();

function getTasksCached(category) {

const cacheKey = "tasks.${category} ;

return cache.memoize(
cacheKey,
5 x 60,
() => getTasks(category)
)5
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[Tprmep

[lemo. Pe3ynbraThl K3WMpoBaHMA

//api.github.com/orgs/urfu-2015/repos 990ms
1249.771 ms

1254.626 ms

1236.532 ms

11.003 ms

18.849 ms

25.639 ms
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KawwnpoBaHue

lNopBeneHne NToroB

He pelwaeT Bcex npobnem

K3WKrpoBaThb TONBKO NOC/E BCEX ONTUMM3aL NN

K3 fomKeH ObITb BCNOMOTaTebHOM KOMMOHEHTOW
K3 4OMKEH NErko BKAOYATHCA M OTKIH0YATbCS

Bce pomxHO paboTaTb 1 6e3 KaLwa

K3l He NoCToAHHOE XpaHuaumLe!

32



MaclwTabrpoBaHme
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MaclwTabupoBaHme

Y10 2TO Takoe?

[Tpouecc yBenmyeHns npon3BoOANTENbHOCTY
I OTKA30YCTONYMBOCTM CUCTEMb

PacnpeneneHne Harpysky Mexay
HEeCKOIbKMMMK npoLueccamMmm 1 MmallnHamm
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MaclwTabupoBaHme

Y70 paet?

v/ YBenn4mBaeT OCTYNHOCTb
V/ YBENM4YnBaeT Npon3BOANTENBHOCTb
/ YBENMYMBaeT OTKa30yCTOUYUBOCTb

X VYBenumymBaeT CTOXHOCTb
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MacwTabupyemocTb

Kak CBOMCTBO CUCTEMBI

CrnbHasg. Cnuctema “nerko” MacwTtabupyetcs
Cnabas. O4eHb TSHKENO MaclITabupyeTcs

MacwTtabupyeMocTb ~ MOHONUTHOCTb

36



MaclwTabupoBaHme

Bugbsl MacwTabupoBaHms

BepTrkaneHoe. [lobaBneHe MOLHOCTEW

fOpn3oHTaNbLHOE. Pa3bueHne NpunoKeHns
Ha HECKOJbKO YacTen
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MaclwTabupoBaHme

Scale cube

KnoHnpoBaHume
MPUNOXKEH NS

[lekomno3numns
MPUNOXKEH NS

PasgeneHue B
3aBUCUMOCTM OT AaHHbIX
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X: Pennukauna
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KnoHnposaHue NodeJS-npunoxeHus

3anyCcK B pasHbix npoueccax
3anyCcK Ha pa3HbIX MallHax

PelwTb BONPOC banaHCMpOBKYM 3aNpOCOB
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KnoHnposaHue NodeJS-npunoxeHus

Cluster

Worker
Process

| Master Worker
| Process Process

Worker
Process

Round-robin anropuTm 6anaHCUPOBKN 40



KnoHnposaHue NodeJS-npunoxeHus

Cluster

const cluster = require('cluster');
const os = require('os');

if (cluster.isMaster) {
const cpus = os.cpus().length;
for (let i = 0; i < cpus; i++) {
cluster.fork();
}
} else {
require('./app.js');
}
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KnoHnposaHue NodeJS-npunoxeHus

fewmo. Cluster

/ PacnapanneneHa Harpy3ka

X Tpy ownbKe NpunoxeHme HeJoCTynHO

Availability: 10.89 %
Successful transactions: 61
Failed transactions: 499

47



KnoHnposaHue NodeJS-npunoxeHus

Cluster. ObpaboTka owwnbok

if (cluster.isMaster) {

/] ...
cluster.on('exit', (worker, code) => {
if (code !==
&& !worker.exitedAfterDisconnect) {
console.log('Worker crashed');
cluster.fork();
}
1)
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KnoHnposaHue NodeJS-npunoxeHus

[emo. Cluster. ObpaboTka ownbok

Availability: 87.10 %
Successful transactions: 243
Failed transactions: 36
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MaclwTabupoBaHme

lNopBeneHne NToroB

/ BblCOKaa oOCTYNHOCTb
v/ OTKa30yCTONYMBOCTb

! MI3onmnpoBaHHad NamMaTh
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| Worker

Process
Master

Process

Worker
Process
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| Worker

Process
Master

Process

Worker
Process
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FAVHbBIM KLU
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EAVHbBIV K3 LW

‘m
ff emCached

&P redis
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http://memcached.org/
http://redis.io/

Redis

v/ Xopouad AoKyMeHTau 4

V" [1aHHbIEe B NaMaTn

v/ TpaH3aKkumm

/ [lakeTHas 0bpaboTKa KOMaHA
/ MexaHn3m pub/sub n3 Kopobku

v/ Tlopnepxka LRU anropmt™ma
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http://redis.io/

Redis
Try redis

The Little Redis Book
Using Redis as an LRU cache
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http://redis.io/
http://try.redis.io/
https://github.com/karlseguin/the-little-redis-book
http://redis.io/topics/lru-cache

Redis

3anyck B Docker

CkavrBaeM obpas:

docker pull redis

3anycKkaeM cepBep B (DOHE:

docker run --name d-redis -p 6379:6379 -d --rm redis redis-server
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http://redis.io/

Redis

KomaHaHas cTpoka

Telnet:

telnet localhost 6379

Redis CLI (B Docker):

docker run -it --link d-redis:redis --rm redis redis-cli -h redis -p 6379

CnnCcoK KoMaHfa
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http://redis.io/
http://redis.io/commands

Redis

PaboTa ¢ Kinto4amu

YCTaHOBKA 3Ha4YeHn4:

SET tasks.javascript "[{ name: ... }]"

[TpoBepKa CyLECTBOBaH S KtoYa:

EXISTS tasks.javascript

o4


http://redis.io/

Redis

PaboTa ¢ Kinto4amu

[TonydeHme KntoYa:

GET tasks.javascript

YoaneHume Kno4a:

DEL tasks.javascript
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http://redis.io/

Redis

PaboTa ¢ Kinto4amu

YCTaHOBKa BPEMEHW XW3HW K/THO4Ha:

EXPIRE tasks.javascript 30

Honyqu ne BpeMeHn XN3HN K/TKo4a:

TTL tasks.javascript

YCTAaHOBKa 3Ha4YeHWs BMecCTe C BpeMeHeM KN3HW:

SETEX tasks.javascript 30 "[{ name: ... }]"
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http://redis.io/

[Tprmep

Ncnonb3oBaHme Redis n3 NodeldS

const Redis = require("ioredis");
class Cache {
constructor () {
this._cache = new Redis(6379, '127.0.0.1");

S/



[Tprmep

Tekyllas peannsaums Kawa

memoize (key, maxAge, fn) {
const cache = this._cache;
const value = cache.get(key)
if (value) {
return Promise.resolve(value)
}
return Promise.resolve()
.then(fn)
.then(result => {
cache.set(key, result, maxAge * 1000)
return result;
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[Tprmep

Mcnonb3oBaHue Redis Kak Kalwa

memoize (key, maxAge, fn) {
const cache = this._cache;
return cache.get(key)
.then(value => {
if (value) {
return JSON.parse(value);
}
return Promise.resolve()

.then(fn)

.then(result => {
cache.setex(key, maxAge, JSON.stringify(result));
return result;

1)

1)
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ITOT U
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ITorm

ObbeanHeHne 3anNpoCcoB
KawmnpoBaHue

MaclwTabupoBaHme

Bcerga HY)XXHO OTTafKMBaTbCA OT 3a4a4M
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BOMpochl?

62



