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A BbI B Kypce, 4TO
SERVERLESS
paboTaeT Ha
CepBEPAX?

Pucyrok © Forrest Brazeal u Q A CLOUD GURU
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XAPAKTEPUCTUKM Serverless

[lnaTa 3a
CepBepbl — He MacwTabupyemocTs #
6 OCTYMHOCTb M3 KOPODOKM pakTmieckoe
HaLLIa npooniema AOCTY P NoMb30BAHME
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Function-as-a-Service

AWS Lambda GCP Functions

® Mikhail hil kov



BO3MOXHbIE CLLEHAPWN

3anyckaeTcs pas B BricoHarpyxeHHbii Becnnecku Bxopawmx

[EeHb, BbINOJHAET CAWT C COTHAMM CoOBLEHNH,

PowerShell ckpunt 3AMNPOCOB B CEKYHAY PA3NUYHAS

30 O MUHYT OJIUTENBHOCTD
06paboTKM
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PacnpeaAeAeHne HArpy3km B NyAe peCcypCoOB
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PacnpeaAeAeHme HArpy3km B NMyA€ PECYPCOB
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LLEHHOCTb AAS MCMNOAb3OBOHME
KAMEHTO LeCypCOB
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P PekTUBHOCTD N3ongaums
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Azure Functions
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Hacaeamne App Service
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Hacaeamne App Service
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ApPpP Service: MAOCLLUTODMPYEMOCTb
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ApPpP Service: MAOCLLUTODMPYEMOCTb
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Function App Consumption Plan
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NET B Azure Functions (in-proc)

r .NET Core Host \

C#/F#

Functions
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NET B Azure Functions (out-of-proc)

K.NET Core Hos’r\

Functions

gRPC

rLanguage Host\

IS/Java/ ...

Runtime
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OAHOBDG/V\GHHbIe BbINMOAHEHS

VM
Function App A

BeinonHeHue
A/1
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OAHOBDG/V\GHHbIe BbINMOAHEHS

VM
Function App A

BoinonHeHuMe

A/1

BoinonHeHMe

A/2

BbinonHenue

A/3
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Function App A
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OAHOBPEMEHHbIE BbINMOAHEHUY

BoinonHenue 1

VM BeinonHeHne 2

BoinonHeHne 3
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AWS: OAHOBPEMEHHbIE BbIMOAHEHMS
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ObpaboTumk
(KoHTenHep)

Knuent (EC2)

Pa3Hble KITMeHTbl
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YPOBHU U30AILMM
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Lambda Runtime

Sandbox
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O6bem becnnatHoro BpemeHu (cekyHpg B

Mamate (MB) mecsiLy) Llena 3a 100 mc (USD)
128 3 200 000 0,000000208
192 2133 333 0,000000313
256 1 600 000 0,000000417
320 1 280 000 0,000000521

384 1066 667 0,000000625 n OMATBD U
448 914 286 0,000000729 C P U

512 800 000 0,000000834
576 711111 0,000000938
640 640 000 0,000001042
704 581 818 0,000001146
768 533 333 0,000001250
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AWS: OAHOBPDEMEHHbIE BbIMOAHEHMS

VM

Beinontenme A/ 1
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AWS: OAHOBPDEMEHHbIE BbIMOAHEHMS

VM

BuinonHenne A/ 1

BuinonHenne A/ 2

Beinonnenne B/ 1
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AWS: OAHOBPDEMEHHbIE BbIMOAHEHMS

VM VM

BuinonHenne A/ 1 BuinonHenne A/ 3

BuinonHenne A/ 2
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Buinonnenne B/ 1
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* Mukpo BupTyanbHas * 3arpyska <125mc,
MALUMHQ 5 Mb pacxog namsTu

AWS
Firecracker

* Teicsun VM Ha ogHOM

* AWS Lambda u Fargate
cepeepe
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CTATUCTMYECKOE MYABTMIAEKCHUPOBAHME

f Cepsep (xeneso) W

ObpaboTumnk Ob6paboTumnk

ObpaboTunk

ObpaboTumk O6paboTtumnk

.
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Google Cloud
Functions & @
Cloudflare

Workers

228
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Google Cloud Functions

OgamH 0b6paboTtumk
(Container) Function Runtime

PasHble knneHTh Borg
(Orchestrator) , — i —

Mudbpactpykrypa Google
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Cloudflare Workers

OpHa byHKuMS Function Runtime

V8 JS Engine

Pa3Hble KIIMeHThl

OC

N\

Cepsep
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MAEAABHOA MACLLUTAOMPYEMOCTD:
[TponyCcKHA9 CMOCOOHOCTb
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XOAOAHbIM CTAPT. CPOBHEHME
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30BMCMMOCTM YBEAMYMBAIOT BPEMS CTAPTA

W35 Mb
m5 Mb
m0 Mb

ONMATENBHOCTDL (CEKYHLIbI)

GCP JS Azure JS



epmoA 0e3 3aMnpPoCcoB, MNPMBOAALLIMU K

XOAOAHOMY CTAPTY

O6bl4HO

5+ yacos

25-60 MuHYT 20 MUHYT
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Pre-JITTed runtime

CrossGen

bopbba ¢
lambda quers XOAOAHDBIM CquTOM:
JIT onTuMHMIaLUM

Binding naketsl
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bopbOa C XOAOAHBIM CTAPTOM: Azure

[FunctionName("Warmer") ]

public static void WarmUp(
[TimerTrigger("@ */15 * * * *")]
TimerInfo timer)

// NycTo



[ ]
Sonds JSON constant: Aws °
{ "water":true,"concurrency

every 5 minutes to mvoke your funcuon I-I p o r p e B
CloudWatch Schedule Your Lambda Function

Rule "rate(5 minutes)” w/ lambda-warmer o 6 p q 6 OTH M Kq

® Mikhail Shil kov hitps:// github.com/jeremydaly/lambda-warmer




Sends JSDN constant:
.nl:l E“' :":'_.E """"E‘_l“""l'_.__-! !_

avery 5 minutes to invoke your Tun-cllor'i

"

CloudWaich Schedule Your Lambda Function AW s °
i » w/! lambda-warmer °

Rule “rate(5 minutes)
“ [Mporpes

| f 'F_ JJ HECKOAbKUX

o0paboT4YMKOB
(| LIl - |||‘|

Your Lambda Function Your Lambda Function Your Lambda Function Your Lambda Function
w/ lambda-warmer w/ lambda-warmer w/ lambda-warmer w/ lambda-warmer

Synchronous

https:/ /www.jeremydaly.com/

® Mikhl\i[Sl‘\il.Kov lambda-warmer-optimize-aws-lambda-function-cold-starts /







TUNMYHBIM CcLEeHAP UM

Ouepepp C Serverless Cloud
OOHHbIMM obpaboTumk Database
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OKCMEPUMEHT C OHEPEAIMM

Cuenapui Tect 2
100 000 coobuweHunm DyHKums: DyHKums:
LOBaBNSIOTCS B OMepesb. sleep(500 mc). BCrypt hash.
Kak 6bicTpo oHu byayT DMYNIMPYET OXUOAHME CPU Bound.

06paboTaHbI? cetu (I/O Bound).
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AWS Lambda 1 100 teic. SQS coobLueHnH

100000 400
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GCF v 100 1bIC. PUb/SUb coolOLLLEHNIM

100000 WO6bpabotunkn  =OQuepesb 400
350
80000 200
60000 250
200
40000 150
100
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50
o 1 | 1111 0
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Azure Functions 1 100 Ttbic. Storage Queue coobLLEHNM

)
100000 mVMs =Quepeap 25
80000 20
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s |

- | ] I .
5
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TpebosareabHad K CPU Harpy3ka HO AWS Lambda

100000 B O6pabotunkn ==Ouepegb 700
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TpebosareabHad kK CPU Harpy3ka HaO GCF

100000 WO6pabotunkn =Qyepenb 1400
1200
80000
1000
60000 800
40000 600
400
20000
O " N N | I O
0 1 2 3 4 5
MWHYTbI



TpebosaTteAbHaqa K CPU Harpy3ka HA Azure Functions

100000 mVMs ==QOuepenp 60
80000 30

40
60000

30
40000

20
HW" "" .

O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
MWUHYTbI



AWS ckopocTb 006paboTkM 30BUCUT OT pe3eBpd RAM

100000 =512 Mb =—128 Mb
80000
60000
40000
20000

0

mirdt 1 2 3 4 5 6 7 8 9
es
MI/IHYTbI
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Azure Functions: NpPoOUEHTUAM
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Azure Functions: NpPoOUEHTUAM

10000 1200

3anpochi —501 —Q9M

800
6000

600
4000
400

2000 /\ 200

MWNNNCERYHAbI

MWHYTbI




Azure Functions: kon-BO VM

2 3anpocei  —VM
20
15

10

1 2 3 4 5 6 7 8 Q 10 11 12 13 14 15 16 17



Google Cloud Functions: npoLUeHTUAM

1200 3anpocel  —50n —90m —95nu

1000

800

600
o /\

200
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1200
1000
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400
200

Google Cloud Functions: npoLUeHTUAM

3anpocol —501 —99i

1



Google Cloud Functions: o6paboT4mkim
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AWS Lambda: npoueHTMAM
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AWS Lambda: npoueHTMAM

2500 - o 1200
3anpochi —501 —Q9M

% 800
> 1500
g 600
= 1000
§ 400
=

500 200

0 0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
MWHYTbI




AWS Lambda: obpaboTtymki
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Serverless MacLwTabmpoBaAHME
r ObpaboTumk 1 ﬁ
r Ob6pabotumk Zﬁkz
[ OEpeEeT 100 ]/
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Serverless MacLwTabmpoBaAHME

r O6pG6OTqMK 1 | SQL coegnHenms
| O6paboTumnk 2 ;
{ O6pabotunk ]OOJ/
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Concurrency AWS:

; - MakcumaabHoOEe
Unreserved account EDI"ICLII'I’E'HC}"

KOAUYECTBO

o USE‘ Uﬂl’ESEI"‘u"Ed account CUH[UI’FEHE}I’ nq paAAeAbH blx

RESEI"U’E concurrenc -

g 10 BbIMOAHEHUMU

® Mikhail Shil kov



WEBSITE_MAX_DYNAMIC_APPLICATION_SCALE_OUT

The maximum number of instances that the function app can scale out to. Default is no limit.

Azure:

O Note MakcumaabHoe
This setting is a preview feature - and only reliable if set to a value <=5 KOAM"IeCTBO VM
Key

Sample value

WEBSITE_MAX_DYNAMIC_APPLICATION_SCALE_OUT 5

MoxeT He paboTaTb ons 3HAYEeHUM > 5
® Mikhail Shilkoy P




[TOBTOpPHOE MCMOAb30OBAHME HTTP coeAnHeEHMM

private static HttpClient Client = new HttpClient();

[FunctionName("MyFunc")]
public static async Task Run([QueueTrigger("q")] string message)

{

var response = await Client.GetAsync("https://mikhail.io");
// ... the rest goes here

¥
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KAkme 30A04M
NOEACTOMT
peLUnNTb?

3arnsgeieas B bygyuiee
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* [NoppepXKa NPUIOXeEHMH, * Cospatb 0bpaboTtumk go
YYBCTBMTESbHbIX K TOro, KaK oH bygert
304epPXKAM Heobxoaum

XOAOAHbIE

CTAOPTHI

* Mpumep: Cloudflare * [Mpumep: Binaris
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* CHMXEHME «BECOY

* besonacHas nsonaums -
PAHTAMMA

2D DEKTMBHAY
«YMAKOBKQ)

* ML gns onpegenexms * Unikernels, library OSes,
KOMMOHOBKM Language VMs?
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* Boluncnerms psgom c

NOHHbIMM o «Stateful» npunoxerus

OBbpaboTka

AQHHbIX

* BoicokonpounssoauTensHoe * CneuManmnsmMpoBaHHoe
XPOHMANLLE OAHHbIX obopygposanue (GPU/TPU)
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