Pewaem ogHy npobnemy c
nomowbio Azure Functions.

Tenepb y Hac gBe npob6aemsl N
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Yem 3ammMmemMcs

HemHOoro pacckaxy o Serverless m o6 Azure Functions

Co3paguMm u 3agennouMm dyHkuuiw (pgaxe gBa pasa)

[Nlokonaemca BO BHYTPEHHOCTAX

*» % ¥ »

Mogenwcb OMbITOM MUCMonb3oBaHUA Azure Functions (ne4danbHbiM
M HE OYEeHb)



Serverless - 3To Korga Tbl

* He pymaewb 06 uHDpacTpyKType u macwTabupyemocTwu

* MnaTuvwb TONBKO 3a BpeMs, KOTopoe Kop paboTan
' McnbiThiBaewb ropevyb OT OrpaHuyeHun no namsatm m CPU

' Bopewbca ¢ npobnemon XONOAHOro cTapTa



Function as a service (Faa$)

NECERN Copr

Paa$S /I'InaTdJOpMa\ FaaS?

TaaS

Xene3o n 0OC




Function as a service

SaaSs

FaaS Azure Functions

PaasS MnaTthopma Azure App service

TaaS //// Xenezo un 0OC \\\\ Virtual machine




Azure App Service

TenemeTpua

HTTP
O4vepepgb *
PacnucaHune *

—

Scale
controller

— -

- -

Co3paHne n ypaneHue

— -

© Mikhail Shilkov
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Azure App Service WebJobs

(

App service instance

Web application WebJob host

HTTP handler Queue WebJob

HTTP handler Scheduled WebJob




Azure App Service -> Azure Functions

- App service 1instance

~
~

WebJob host (Azure functions runtime)

Functions package dll

(




Azure App Service -> Azure Functions

TenemeTpus

HTTP
O4epepb *
Pacnncanune *

—

Co3paHne n ypaneHue

© Mikhail Shilkov
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Azure function execution types (.NET)

-

\_

Script

MoxHO nucaTb
npamo B Azure
portal

“Ceon” C#
mnn F#

He cTtout
MCNnonb30BaTb
B npojge

~

v

-

\_

In-process \

DLL ¢ dyHKumamn
3arpyxaeTcs
B Mpouecc xocTa

3aBUCUMOCTU MOTYT
KOHONMKTOBATb

v

/ Isolated process \

e O6biYHOE
KOHCOJ/IbHOE
npunoxeHune
¢ IHost

e lI3onmnpoBaHo
OT XOCTa
B OPpyroM npouecce

e HaymHaa ¢ .NET 5

\_ J
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Azure Functions pricing plans

Consumption Premium Dedicated

MakcumanbHoe
KONIMYECTBO 20 pna Linux

MHCTaAHCOB

3a dpakTuyeckoe

onnata Tonbko 3a akTmyeckoe MCMOoNb30BaHue + 3a BpemMdA, Korpga
ncrnonb3oBaHue 3a Bcerpga BKJ/KWYEeHHble MHCTAHCHl BKJ/IOYEHbI
MHCTAHChI
MakcumanbHbiu 1,5 Gb namaTtwu 14 Gb namsTwu OrpaHnyeH MaKCuManbHOW
pa3mMep MHCTaAHCa 100 ACU 840 ACU BUPTYa/ZibHOW MalWWHOWN
NMpo6nema EcTh PeweHa npepnporpeTbiMu EcTb, HO CcTOUT He TakK
XOJIOQHOro cTapTa MHCTaHCaMu OCTpoO
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Cold start problem

public class DontSleep

{

N

Cold start \
|
Co3paéTcsa DLL c '
3arpyxawTtcs 3anyckaeTcs |

nycTas . byHKLMAMYK BoinonHsieTcAa
bannbl xocTa u npouecc Lt

BUPTYyanbHasa . 3arpyxakTca B | || Ko ¢GyHKuuK

byHKLMM X0CTa

YENZIE! npouecc xocTta | |
I
N _7

public async Task Run([TimerTrigger("@® */5 *x * *x %x")] TimerInfo timerInfo, Logger<DontSleep> logger)

{

logger.LogInformation("Don't sleep");
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Cold start problem: Premium plan

Scale
controller
Bcerpa BKWYEHHbLIN
—> A <
MHCTaHC
'-l' O T MEEyITHHOTREsAHAH bl 1
BanaHcupoBumK > -z
* MHCTaHC
e i’
I MpegnporpeToiit

| MHCTAHC :



Azure Functions core tools

W Co30aéT npoekTbl U camMu GYHKLUM

W 3anyckaeT GyHKUMM B OTnagke

W /[ennouT npsaMo B 06naKo

14



laBauTe co3pagum
function app!
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NMpo6nembl in-process: Dependency hell

Filters v = Q is:issue is:open could not load file or assembly © Labels 32

. Clear current search query, filters, and sorts

(® 270pen 39 Closed Author ~ Label ~ Projects ~

© Could not load file or assembly 'Microsoft.ldentityModel.Tokens, Version=6.12.0.0... Needs Triage (Functions)
#523 opened on 6 Aug by spplante

© Could not load file or assembly 'microsoft.codeanalysis' Azure Functions Needs Triage (Functions)
#522 opened on 6 Jul by Json2CSharp

© Could not load file or assembly 'System.Text.Encoding.CodePages, Version=5.0.0.0, Culture=neutral,

PublicKeyToken=b03f5f7f11d50a3a'. Needs Triage (Functions)
#500 opened on 8 Mar by shibayan

© can not convert to json response to camel case newtonsoft.json and Microsoft.NET.Sdk.Functions 1.0.24
Needs Triage (Functions)

#498 opened on 24 Feb by abderrahmaneMustapha

© Could not load file or assembly 'System.ldentityModel.Tokens.Jwt, Version=6.8.0.0 =Needs Triage (Functions)
#495 opened on 22 Jan by poyadav2001

Milesti
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NMpo6nembl in-process: Dependency hell

* Bepcusa xocCTa Npu NOKaNbHOM 3aMNyCcKe He coBnapgaeT C
Bepcunen xocTa B obnake

* Mpn 60NblWIOM KOMMYECTBE 3aBUCUMOCTEWN MOABAANTCS
HECOBMECTUMOCTU, KOTOpble MpuBeagyT K ownbke

17



NMpo6nembl in-process: directory structure

% [(pu ncnonb3oBaHWW HaTUBHbLIX GMOMNOTEK €CTb pUCK
NOYy4YNTb Mocae f[ennoss ownbky:

Error loading native library. Not found in any of the possible locations:
bin/libgrpc_csharp_ext.x64.so,

/home/site/wwwroot
/home/site/wwwroot

bin/runtimes

/home/site/wwwroot

BN/ ../ ./70

linux-x64/native/libgrpc_csharp_ext.x64.so,
times/linux-x64/native/libgrpc_csharp_ext.x64.so

1 Nleyntca pgobaBneHuem TapreTa:

<Target Name="CopyGrpcOnBuild" AfterTargets="Build">

<Copy

SourceFiles="$(OutputPath)/runtimesllinux—x64/native/1ibgrpc_csharp_ext.x64.so"
L;:;;;;;;;

DestinationFolder="$ (OutpuTPa "

/>
</Target>
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NMpo6nembl in-process: kKoHburypauusa un DI

public class Startup : FunctionsStartup

{

public override void Configure(IFunctionsHostBuilder builder)
{

var configurationBuilder = new ConfigurationBuilder();

if (IsAzureFunctionsCloud())

{

configurationBuilder.SetBasePath("/home/site/wwwroot");

|var configuration | configurationBuilder
.AddJsonFile("appsettings.json")
.AddJsonFile($"appsettings.{Environment.GetEnvironmentVariable("ASPNETCORE_ENVIRONMENT")}.json")
.AddEnvironmentVariables()
.Build();

19



PeweHue
lated process

1S0O



Isolated process

public class Program

{

public static async Task Main(string[] args)

{

var host = Host
.CreateDefaultBuilder()

.ConfigureFunctionsWorkerDefaults()

.ConfigureAppConfiguration((_, config) => config
.AddJsonFile("appsettings.json", false, false)

.AddJsonFile($"appsettings.{Variables.EnvironmentName}.json", true, false)
.AddEnvironmentVariables()

)

.ConfigureServices(services => services.AddSingleton<MyAwesomeService>())

.Build();

await host.RunAsync();

21



Azure Function 1isolated model

-

\_

WebJobs host

CnywaeT cobbiTus
M nepepaéTt umx B
WorkerHost no GRPC

GRPC

J

Worker host
HenocpegcTtBeHHO
3anyckaeT o6paboTyuk
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.NET 6 LTS .NET 8 'T$

Isolated process

6N

In-process

.NET Core 3.1 NET 6 Preview  NET 6 LTS

@ with Durable Functions




Co3paém isolated process
function app

24



In-process unum isolated process?

W Bce HoBble dyHKUMM cnepayeT 3anycKaTb Kak isolated
process

W Ctapbie QyHKLMM paHO UAM MO3AHO NPUAETCHA nepenucaThb
W Eciv BaxHO BpeMs XONOAHOro cTapTa, TO fyyuwe
nepenTn Ha Premium plan

ii EAMHCTBEHHasa NpuUYMHA MCNONb30BaTb 1N—-process — 3TO
durable functions

25



BepcuoHuposaHume Azure Functions

pAS



BepcuoHupoBaHue Azure Functions runtime

Azure Functions

version FUNCTIONS_EXTENSION_VERSION WebHost version
4.x (preview) ~4 4.x (.NET 6.0)
3.X ~3 3.x (.NET Core 3.1)
2.X ~2 3.x (.NET Core 3.1)
2.X ~2.0 2.Xx (.NET Core 2.2)
1.x ~1 1.x (.NET Framework 4.8)

27



Azure Functions versioning: app targets

Azure Functions
version

.NET 1in-process

+NET 1isolated
process

Node.js

4.x (preview) .NET 6.0 .NET 6.0 Node 14
3.X .NET Core 3.1 .NET 5.0 Node 14, 12, 10
2.X .NET Core 2.1 = Node 10, 8
1.x .NET Framework 4.7.2 - Node 6




Azure Functions versioning: WebHost

*

MaxopHada Bepcusa paHTalMa onpepensaeTcsa 3HaYeHuem
nepemeHHon FUNCTIONS_EXTENSION_VERSION (~1,~2 ...)

Azure cCcTpemMuTCsa 3anyCcTUTb (QYHKUMM B MNOCNegHewn
OOCTYMNMHOW MMHOPHOW BEpPCUM paHTanMma

Ha Windows MOXHO 3aduMKCUpoOBaTb MUHOPHYKH BEPCUID, HO
OHa PaHO WM MO3QHO COCTAPMUTCH

O6bABMEHNA O BbLIBOAE MWHOPHBIX BEpPCUN MyOAMKYKHTCA B
peno3nTopun

PAS


https://github.com/Azure/app-service-announcements/issues

host.json version

{ 1.0 - gpna Azure Functions 1.x
'version": "2.0",
TunctionTimeout™: "00:10:00", 2.0 — AN BCEX OCTafibHbIX BepcCuUM
"logging": {
"logLevel": {
"default": "Information"
}
}
}

30
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Kenc 1: cbop aHaIUTUKMK

OYHKUNA MPUHUMAET CcobbiTUS aHalUTUKM CO BCEX HaWnux
knneHtoB (i0S, Android, Web) no HTTP

KoHBepTupyeTt coobuweHne u3 ogHoro dbopmMaTa json B [PpYyron wu
KNageT B o4yepeab

B nukax po 1000 rps u o 50TM MHCTAHCOB

*» % ¥ »

SL 99.5 (rapaHTupoBaHo 99.95)
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CKONbKO 3Ta (PyHKUMA cTOMNaA B
CeHTHA6pe 2021?
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Keuc 2: nsmeHeHue pasmepa dotorpabdum

W  OyHKUMSA MPUHMMAET Ha BXOA CChIIKY Ha 60/blyio
KapTUHKY U BbiaéT 2 yMeHblEeHHble Komuu

1' ABNAeTCs 4YacTbld OGU3HEC-MPUNOKEHUA C O6ONbWKMM KOIUYECTBOM
3aBUCUMOCTEN

i' NWcnonb3yeT HaTuBHYW 6ubnunoteky Skia.Sharp
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Kenc 2: npo6nemol

* He nomewanacb B 1,5 6 namMaTm u3-3a HeapheKTUBHON 6MBNMOTEKU

1 Nepewnn Ha 6mbnunoTerky Skia.Sharp

* Mpobnembl C 3aBUCUMOCTSAMUM U CO CTPYKTYPON AUPEKTOPUMN

1 Pewnnocb nepexopgom Ha isolated process

* Blob-trigger okasanca HeHapgEXHbIM

1 Nepewnn Ha queue trigger
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Kenc 3: web-hook gna cospgaHma npomokKopaoB

W OyHKUNA NpUHUMaeT BbI3OBb OT CTOPOHHEl CUCTeMbl
M Bbi3biBAaeT Hawy cuctemy no WebApi.
Kog CTOpOHHENW CUCTEMbl Mbl HE KOHTPOMUPYEM

W XonopHbi cTapT MpUBOAUN K ownbKam W MPOMOKOA
He co3paBasncs

‘v Ctanu ucnonb3oBaTb Dedicated nnaH

36



OTBeT Ha Bonpoc: 213.39 pyb6newn
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Utorum

0 BeicTpo ‘ fléwueso P VYpnobHo
‘J Wcnonb3ynte isolated-process

n Hnaknm SLA BbiHyXpaeT gymaTb o donnbakax uM peTpasax

}{ NMnaH Consumption He CTOUT MCMNONb30BAThb
ans GpoOHTEeHA-CepBUCOB U MHTerpauyumm yepes HTTP
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Ccbhinku

ObnumanbHag OOKYMEHTAaLUs

https://mikhail.io/ - cant Mmxauna lUnnkosa

Noknag Muxaumna lUlnnkoBa Ha DotNext 2019

OpraHuzaumna Azure Ha github

OdbnumanbHbin Twitter

ObvumanbHbLIM Youtube—-KaHan
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https://mikhail.io/
https://docs.microsoft.com/en-us/azure/azure-functions/
https://www.youtube.com/watch?v=9Hx5n4ogZLs
https://github.com/azure
https://twitter.com/AzureFunctions
https://www.youtube.com/channel/UCtUYj6As_XFkOooUFnsJbYg

Bonpochl
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