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4% Senior .NET developer
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Cxema B3aumogencTBUSA

plugin-sberbank

HTTP RPC

HTTP RPC

plugin-cloudpayments

HTTP RPC

plugin-bepaid
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HyxeH RPC dpeumBOpK Aana B3amMopgencCTBUS

cepBuncosB

TpeboBaHua:

1. Spec first => KopgoreHepauusa KnuneHT/cepBep.

2. CUHXpOHHOEe B3aumopgencTBue.

3. Bbicokaa nNpom3BOANTENbHOCTDb.

4. MynbTunnathopmeHHocTb (gaxe .NET). // HY noxaisyicrTa
5. OHO pencTBuUTENbHO XOTb Yy KOro-to paboTaerT.
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BapuaHThl

1. OpenAPI (Swagger)

2. Thrift
3. Twirp
4, Avro

5. gRPC
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OpenAPI (Swagger)

Ak
1. He spec first ,_JI!]--ii}-.,
(o
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OpenAPI (Swagger)

paths:
/jusers:
post:
summary: Adds a new user
requestBody:
content:
application/json:
schema:
Sref: '#/components/schemas/User'
example:
id: 10
name: Jessica Smith
responses:
'200"':
description: OK

15



Thrift

1. Spec first.

2. CWHXpPOHHOE B3auMmopgencTBUE.

3. Bbicokas nNpon3BOAUTENBHOCTL.

4, MynbTunnatPopMeHHOCTb.

5. PeanbHo paboTaerT.

16



Thrift

1. Spec first.

2. CWHXpPOHHOE B3auMmopgencTBUE.

3. Bbicokas nNpon3BOAUTENBHOCTL.

4, MynbTunnatPopMeHHOCTb.

5. PeanbHo paboTaerT.
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Twirp

1. Spec first.
2. CWHXpPOHHOE B3auMmopgencTBUE.
3. Bbicokass npon3BogUTENbHOCTL.

4, MynbTunnatPopMmeHHOCTb — Aa,

HOO..

18



Twirp

1. Spec first.

2. CWHXpPOHHOE B3auMmopgencTBUE.
3. BbicOkass NponM3BOAUTENBHOCTD.
4, MynbTunnatpopmeHHOCTb — Aa,

HeT .NET knueHTa

HOOO.

pasymeercs,

19



Haligute TyT (¥

go protobuf rpc twirp

Language Clients = Servers Repository
Python3 v v github.com/verloop/twirpy 88 Apache-2.0 License
Java v v github.com/fajran/protoc-gen-twirp_java_jaxrs fr Blbkadfers

® 94 watching
Java v github.com/devork/flit % 200 forks
JavaScript v github.com/thechriswalker/protoc-gen-twirp_js B 4 yearsold
JavaScript v github.com/Xe/twirp-codegens/cmd/protoc-gen-twirp_jsbrowser © v8.11

on 30 Nov 2021

JavaScript v v github.com/tatethurston/TwirpScript
Typescript v v github.com/hopin-team/twirp-ts

Used by 598
Typescript v github.com/larrymyers/protoc-gen-twirp_typescript

60 B, +590

Typescript v v github.com/tatethurston/TwirpScript g* ﬁ ﬁﬁ@d’ i
Typescript v v github.com/timostamm/protobuf-ts
Ruby v v github.com/twitchtv/twirp-ruby Contributors 73
Rust v v github.com/cretz/prost-twirp a ! @ . ﬁﬁf i
Scala v v github.com/soundcloud/twinagle e ﬁ
Swagger v v github.com/go-bridget/twirp-swagger-gen
PHP v v github.com/twirphp/twirp Environments 1
Dart v github.com/apptreesoftware/protoc-gen-twirp_dart 29 github-pages
Elixir v v github.com/keathley/twirp-elixir
Swift v github.com/CrazyHulk/protoc-gen-swiftwirp

® Go 99.1% Other 0.9%




Avro

1. Spec first.

2. CWHXpPOHHOE B3auMmopgencTBUE.
3. BbicOkass NponM3BOAUTENBHOCTD.
4, MynbTunnatPopMeHHOCTb.

5. He cmornum BCNOMHUTb, KTOo&rpge ero mcnonblyeTt gna RPC
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gRPC

1. Spec first.
2. CWHXpPOHHOE B3auMmopgencTBUE.

3. Bbicokaa npoussoauTenbHocTb (HTTP/2) EUH%
A

4, MynbTunnatPopMeHHOCTb.

5. Y Bcex BOKpyr yxe 100 neTt kKak paboTaerT.
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Thrift — Haw kaHgupaT!

include "./Common.thrift"

namespace netstd Dodo.Pay.Specs.PayBySavedCardFeature

const string DODO_PIZZA = "Dodo Pizza"

enum Feature {
1

Cancel =
Commit = 2

)



Thrift — Haw kaHgupaT!

include "./Common.thrift"

name e netstd Dodo.Pay.Specs.PayBySavedCardFeature

const string DODO_PIZZA = "Dodo Pizza"

enum Feature {
Cancel =1
Commit = 2

)



Thrift — Haw kaHgupaT!

include "./Common.thrift"

namespace netstd Dodo.Pay.Specs.PayBySavedCardFeature

St¥string DODO_PIZZA = "Dodo Pizza"

enum Feature {
Cancel = 1,
Commit = 2



Thrift — Haw kaHgupaT!

include "./Common.thrift"

namespace netstd Dodo.Pay.Specs.PayBySavedCardFeature

const string DODO_PIZZA = "Dodo Pizza"

enum Feliture {
Cancel = 1,
Commit = 2
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Thrift — Haw kaHgupaT!

include "./Common.thrift"

namespace netstd Dodo.Pay.Specs.PayBySavedCardFeature
const string DODO_PIZZA = "Dodo Pizza"

enum Feature

Cancel =
Commit =




Thrift — Haw kaHgupaT!

service PayBySavedCardFeature {
PayResponse Pay(1l: PayRequest request)

struct PayRequest {
1: required string IpAddress,
3: required 164 Amount,
13: optional string UserAgent,
14: optional Common.Browser Browser

28



Thrift — Haw kaHgupaT!

service PayBySavedCardFeature {
PayResponse Pay(1l: PayRequest request)
1 -

struct PayRequest {
1: required string IpAddress,
3: required 164 Amount,
13: optional string UserAgent,
14: optional Common.Browser Browser

29



Thrift — Haw kaHgupaT!

union PayResponse {
1: Waiting Wait,
2: ThreeDs ThreeDs,

}

struct Waiting {

30



C# mopenb

public abstract class PayResponse: TUnionBase {
public readonly int Isset;
public abstract object Data { get; }

}
public class ___undefined: PayResponse { ..}
public class Waiting : PayResponse { .. }

public class ThreeDs : PayResponse { .. }

31



Setup Apache Thrift Compiler

- name: Setup thrift
uses: dodopizza/setup-thrift@vl
with:
version: 0.15.0

- name: Generate code

run: |
thrift --gen netstd -o ./Spec -strict -r ./spec.thrift

https://github.com/marketplace/actions/setup-apache-thrift-compiler

32


https://github.com/marketplace/actions/setup-apache-thrift-compiler

lMpeumyuectBa

Apache Thrift Layered Architecture

Simple Threaded 5
Server Server  Server
o
il L
Unix
Domain
Socket

https://github.com/apache/thrift
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https://github.com/apache/thrift

KoHpurypauumsa cepsepa

services.AddSingleton<ITAsyncProcessor>(_ =>

var processors¥agnew TMultiplexedProcessor();
processors.RegisterProcessor (<your processor>);
return processors;

)5

services.AddSingleton<ITProtocolFactory>(
JsonProtocol.Factory(<TTransport>)
)

34



KoHpurypauumsa cepsepa

services.AddSingleton<ITAsyncProcessor>(_ =>

var processors = new TMultiplexedProcessor();
processors.RegisterProcessor (<your processor>);
return processors;

)5

services.AddSingleton<ITProtocolFactory>(
JsonProtocol.Factory (<TTransport>) T,
)
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KoHpurypauumsa cepsepa

app
.UseEndpoints(...)

.UseMiddleware<THttpServerTransport>(<args>);

®,

36



He nopxopuT

37



He nopxopuT

1. He null-safety.
2. JSON’bl He JSON’wbl.

[1,"MyService",2,1,{"1":{"rec":{"1":{"str":"Error:
Process() failed"}}}}]

3. HeT wuHTerpaynn c GpenMBOPKOM.

4. CoBCeM HeT MHCTPYMEHTUPOBAHUA.

5. [paKTu4YecKkne HeT MOAAEPKKN. Q
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gRPC «Brave New World» ". i

1. Protobuf-kKoHTpakThl.

2. bwuHapHbeM npoTokon.

3. HTTP/2 (MynbTunnexkcumpoBaHue).

4, CTpuMmb U gBYHanpaB/ieHHAs KOMMYHMUKaUUA.

5. WHTerpupoBaH B PpenmBopk (quickstart).

6. [loToBble nNubbl C MeTpurkamu, Npumepamu, etc.

39


https://docs.microsoft.com/en-us/aspnet/core/tutorials/grpc/grpc-start?view=aspnetcore-6.0&tabs=visual-studio
https://github.com/e-conomic/csharp-grpc-prometheus
https://github.com/grpc/grpc-dotnet/tree/master/examples

Protobuf

1. Language Guide.

2. proto2 — TONbLKO Nopggepxka.
3. proto3 — pasBuBaeTc4.
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https://developers.google.com/protocol-buffers/docs/overview

proto2 ‘ proto3

Y6panu:
required
optional
default
extensions

group

flo6aBunu:
nehonTHble 3HAYeHUs Mo YMOJSIYaAHUI
enum ob6sa3aTtenbHo c 0

41



NMpumep

syntax = "proto3";

package specs.xxXufeature;

option csharp_namespace = "Specs.XxxFeature';
import '"common.proto";
enum ErrorMessageCode

{
ERROR_MESSAGE_CODE_UNSPECIFIED = 0;

}

42



NMpumep

syntax = "proto3";

package specs.xxx_feature;

option csharp_namespac
import '"common.proto";

enum ErrorMessageCode

{

% = "Specs.XxxFeature";

ERROR_MESSAGE_CODE_UNSPECIFIED = 0;

}
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NMpumep

syntax = "proto3";
package specs.xxx_Tfeature;

option csharp_namespace: "Specs.XxxFeature';

import '"common.proto";

enum ErrorMessageCode

{
ERROR_MESSAGE_CODE_UNSPECIFIED = 0;

}
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NMpumep

syntax = "proto3";
package specs.xxx_Tfeature;
option csharp_namespace = "Specs.XxxFeature';

import '"common.proto";

enum ErrorMessageCode ¥4

{
ERROR_MESSAGE_CODE_UNSPECIFIED = 0;

}
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NMpumep

syntax = "proto3";

package specs.xxx_Tfeature;

option csharp_namespace = "Specs.XxxFeature';
import '"common.proto";

enum ErrorMessageCode

{
ERROR_MESSAGE_CODE_UNSPECIFIED -

}

46



NMpumep

service PayBySavedCardFeature {
rpc Pay (PayRequest) returns (PayResponse);

}

message PayRequest {
string ip_address = 1;
common.Money amount = 4;
map<string, common.NullableString> additional_data

}

10;
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NMpumep

service PayBySavedCardFeature {
rpc Pay (PayRequest) returns (PayResponse);

¥

message PayRequest {
string ip_address = 1;
common.Money amount = 4;
map<string, common.NullableString> additional_data

}

}

10;
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NMpumep

message PayResponse {
oneof result {
Waiting wait = 1;

ThreeDs three_ds = 2;



Null safety y cBoucrs

message PayRequest {
string ip_address = 1;
y faney amount = 4
fitg, common.NullableString>

additional _data

10;
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Null safety y cBoucrs

private string ipAddress_ = "";

[DebuggerNonUserCode]
[GeneratedCode("protoc", null) ]
public string IpAddress
{
get => this.ipAddress_;
set => this.ipAddress_ = ProtoPreconditions
.CheckNotNull<string>(value, nameof(value));

51



OyeHb xouvyeTtcsa null

import "google/protobuf/wrappers.proto";

message PayByGooglePayNativeRequest {
google.protobuf.StringValue client_email

} ®,

13;
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PeuweHue

[DebuggerNonUserCode]
[GeneratedCode("protoc", null)]
public string ClientEmail
{

get => this.clientEmail_;

set => this.clientEmail_ =

value;

53



Null safety B Konnekyusix

message PayRequest {
string ip_address = 1;
common.Money amount = 4;
map<string, common.NullableString> additional_data

10;
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Null safety B Konnekyusix

private readonly MapField<string, NullableString>
additionalData_ = new MapField<string, NullableString>();

[DebuggerNonUserCode]

[GeneratedCode("protoc", null)]

public MapField<string, NullableString> AdditionalData
=> this.additionalData_;

55



Null safety B Konnekyusix

public TValue this[TKey key]
{

set

{

if (value == null)
{

ProtoPreconditions.CheckNotNullUnconstrained/(

value,
) nameof (value) 1";
’

56



PeuweHue

message PayRequest {
string ip_address = 1;
common.Money amount = 4;
map<string, common.NullableString> additional_data

} #
message NullableString {
google.protobuf.StringValue value = 1;

10;

57



2 CcTyna

e < .NET Core 3 - grpc
e >= _NET Core 3 - grpc-dotnet

58


https://github.com/grpc/grpc/tree/master/src/csharp
https://github.com/grpc/grpc-dotnet

HTTP/2

e MynbTunNnnekcmpoBaHue.

e buHapHbIN, CXKaTue 3aroslOBKOB.

e [lpynopntTmlauma NOTOKOB.

e OTmeHa 3arpy3ku 6e3 pa3pbiBa COefUHEHUSd.

e Server Push.

59



HTTP/1.1

From HTTP/2 IN ACTION by BARRY POLLARD, Copyright 2018.
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HTTP/2

From HTTP/2 IN ACTION by BARRY POLLARD, Copyright 2018.
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gRPC channels

Consumer

HTTP 2.0 Connection /
gRPC Channel

— - EOS

Length-Prefixed
Message

— Headers

Headers (—

Length-Prefixed

orefed - Trers - |-

Server
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gRPC channels

New channel:

1. Opening a socket.

2. Establishing TCP connection.

3. Negotiating TLS.
4, Starting HTTP/2 connection.

5. Making the gRPC call.

63



gRPC channels

New channel:

1. Opening a socket.

2. Establishing TCP connection.
I—Negotirattns—+S—

4, Starting HTTP/2 connection.

5. Making the gRPC call.
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HTTP/3

e What’s new for gRPC in .NET 6

e HTTP/3 support in .NET 6

e RFC 9114
https://www.rfc-editor.org/rfc/rfc9114.html

65


https://devblogs.microsoft.com/dotnet/grpc-in-dotnet-6/
https://devblogs.microsoft.com/dotnet/http-3-support-in-dotnet-6/
https://www.rfc-editor.org/rfc/rfc9114.html

. David Fowler M1
@davidfowl

Just a note that .NET 6 supports HTTP/3! .NET 7 will
improve the performance and expose QUIC as a first
class API. It many platforms offer this level of support _

for new networking standards out of the box. #dotnet '@%«

@ Robin Marx @programmingart - Jun 6

Today, after over 5 years of work, HTTP/3 was finally standardized as RFC 9114!
rfc-editor.org/rfc/rfc9114.ht...
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HTTP/3

GET /about.html| 16016 01161 1100 00601 160186 01161 1100 00001

001 ee1 110 101 001 601 110 101
HTTP/11 HTTP/2 HTTP/3
TLS (optional) TLS QUIC (+TLS)
TCP TCP

Host: www.example.com

Web browser makes several parallel Web browser makes one TCP Web browser makes one QUIC

requests for page contents: connection with requests for all page connection with requests for all page
HTML, images, style, JS contents in HTTP/2 streams (binary) contents in QUIC streams (binary)
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3 cnocoba ucnonb3oBatb HTTP/2

e HTTP/2 over TLS, using ALPN to detect support for HTTP/2
in the TLS handshake.

e HTTP/2 over plaintext TCP (‘h2c’), starting with HTTP/1
and using the Upgrade mechanism to negotiate moving to
HTTP/2.

e HTTP/2 over plaintext TCP (‘h2c’), without negotiation.
This assumes the client has prior knowledge that the
server supports HTTP/2.

68



NMpo6nema N1

Kestrel He nopgpgepxuBaeT HTTP/2 with TLS Ha macOS wu

cTapbix Windows (< Windows 7).
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NMpo6nema N22

Insecure gRPC services must be hosted on a HTTP/2-only
port.

When an HTTP/2 endpoint is configured without TLS, the
endpoint's ListenOptions.Protocols must be set to
HttpProtocols.Http2.

HttpProtocols.HttplAndHttp2 can't be used because TLS 1s
required to negotiate HTTP/2. Without TLS, all connections
to the endpoint default to HTTP/1.1, and gRPC calls fail.
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Kestrel

new HostBuilder ()
.ConfigureWebHostDefaults(
_ => _.ConfigureKestrel(options => {
options.ListenAnyIP(
configuration.GetValue<int>("HTTP_PORT"), EEL
o => o.Protocols = HttpProtocols.Httpl Gt
)
options.ListenAnyIP(
configuration.GetValue<int>("GRPC_PORT"),
0 => o.Protocols = HttpProtocols.Http2 <
)
})
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«NET 5

gRPCimplementation performance
Requests/sec (higheris better)
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https://devblogs.microsoft.com/dotnet/grpc-performance-improvements—in-net-5/
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https://devblogs.microsoft.com/dotnet/grpc-performance-improvements-in-net-5/

«NET 5

.NET gRPC client performance. 1 connection .NET gRPC server performance. 28 connections
Request/sec (higher is better) Request/sec (higher is better)

120,000 800,000
700,000

100,000
600,000
80,000 (0,000
60,000 400,000
40,000 A0
- -

20,000
100,000
0 0

.NET Core 3.1 NET5 .NET Core 3.1 NETS

https://devblogs.microsoft.com/dotnet/grpc-performance-improvements-in-net-5/
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https://devblogs.microsoft.com/dotnet/grpc-performance-improvements-in-net-5/
https://devblogs.microsoft.com/dotnet/grpc-performance-improvements-in-net-5/
https://devblogs.microsoft.com/dotnet/grpc-performance-improvements-in-net-5/
https://devblogs.microsoft.com/dotnet/grpc-performance-improvements-in-net-5/
https://devblogs.microsoft.com/dotnet/grpc-performance-improvements-in-net-5/

+NET 6

What's new: Performance

* Protobuf serialization
» ASCII string serialization uses SIMD
+ 20% faster overall improvement
* Zero copy ByteString API e A o

o gRPC download Speed ByteString oldAndBusted = ByteString.CopyFrom(data);

// Wrap existing array.

° Transatlantlc 2 MB download: ByteString newHotness = UnsafeByteOperations.UnsafeWrap(data);

« .NET 5 - 6.3 seconds
« .NET 6 - 1.6 seconds

* Blazor AOT with gRPC-Web
» gRPC is 10 times faster with AOT

byte[] data = await File.ReadAllBytesAsync(@"c:\large_file.json");

https://devblogs.microsoft.com/dotnet/grpc-in-dotnet-6/ 74



https://devblogs.microsoft.com/dotnet/grpc-in-dotnet-6/

+NET 6

What's new: Transient fault handling

» Automatically retry failed gRPC calls
« Configure statuses to retry and exponential backoff

Request #1 .
?.__:. ) Unavailable
‘ i Request #2 ﬁ
gRPC client . Mnmwiiable gRPC server
Request #3 N
) OK

https://devblogs.microsoft.com/dotnet/grpc—in-dotnet-6/



https://devblogs.microsoft.com/dotnet/grpc-in-dotnet-6/

+NET 6

https://devblogs.microsoft.com/dotnet/grpc—in-dotnet-6/

76


https://devblogs.microsoft.com/dotnet/grpc-in-dotnet-6/

Proxy load balancing (L3/L4 unwu

Clienf

Client

H -
Load ! @
balancer .
: Sefver

i Load repo.rt
' ®

|
Trust
Boundary

https://grpc.io/blog/grpc-load-balancing/

L7)
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https://grpc.io/blog/grpc-load-balancing/

Client side load balancing

Client

https://grpc.io/blog/grpc-load-balancing/

'”“”t[]

Server #1
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https://grpc.io/blog/grpc-load-balancing/

Peruncrtpauusa kKnameHtoB B DI

services.AddGrpcClient<Plugin.PluginClient>(
pluginName,
opt => {
opt.Address = address;
opt.EnableDetailedErrors = true;

}

)
.ConfigureGrpcClient(xCallerId, pluginName) ;

79



ConfigureGrpcClient

builder.EnableCallContextPropagation(options =>
options.SuppressContextNotFoundErrors = true)

.AddInterceptor(_ => new CallerIdIntercept!!ﬁ%CallerId))
.AddInterceptor<ClientTracingInterceptor>()
.AddInterceptor<ClientLoggerInterceptor>()

.ConfigureChannel(
(_, options) =>

80



ConfigureGrpcClient

builder.EnableCallContextPropagation(options =>
options.SuppressContextNotFoundErrors = true)

.AddInterceptor(_ => new CallerIdInterceptor(xCallerld))
.AddInterceptor<ClientTracingInterceptor>() 1‘:;
.AddInterceptor<ClientLoggerInterceptor>()

.ConfigureChannel(
(_, options) =>

81



Interceptors

Unary
call

7

Client

Interceptor

NHTepHeT

Interceptor

Unary
handler

AN

Server
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ConfigureGrpcClient

builder.EnableCallContextPropagation(options =>
options.SuppressContextNotFoundErrors = true)

.AddInterceptor(_ => new CallerIdInterceptor(xCallerld))
.AddInterceptor<ClientTracingInterceptor>()
.AddInterceptor<ClientLoggerInterceptor>()
.ConfigureChannel(

(_, options) =>
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ConfigureChannel

options.ServiceConfig = new ServiceConfig {
MethodConfigs = {
new MethodConfig {

Names = { MethodName.Default },

RetryPolicy = new RetryPolichis
MaxAttempts = 3, X
InitialBackoff = TimeSpan.FromMilliseconds(100),
MaxBackoff = TimeSpan.FromSeconds(1l),
BackoffMultiplier = 2,
RetryableStatusCodes = { StatusCode.Unavailable }
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ConfigureChannel

options.ServiceConfig = new ServiceConfig {
MethodConfigs = {
new MethodConfig {

Names = { MethodName.Default },

RetryPolicy = new RetryPolicy {
MaxAttempts = 3, e
InitialBackoff = TimeSpan.FromMilliseconds(100),
MaxBackoff = TimeSpan.FromSeconds(1l),
BackoffMultiplier = 2,
RetryableStatusCodes = { StatusCode.Unavailable }
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ConfigureChannel

options.ServiceConfig =
MethodConfigs = {
new MethodConfig {

new ServiceConfig {

Names = { MethodName.Default },

RetryPolicy = new
MaxAttempts = 3,
InitialBackoff =

MaxBackoff = TimeSpan.FromSeconds(1l),

BackoffMultiplie

RetryPolicy {

TimeSpan. FromM1111seconds(l®®),

r= 2,

RetryableStatusCodes = { StatusCode.Unavailable }
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AnbTepHaTuBa RetryPolicy

HedgingPolicy = new HedgingPolicy
{

HedgingDelay = TimeSpan.FromSeconds(1l),

MaxAttempts = 5,

NonFatalStatusCodes =

{
StatusCode.Unavatilable,
StatusCode.Internal,
StatusCode.Aborted

¥
¥
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Hedging Policy

Basic Hedging Pathway

Client makes
gRPC Call s

—Sedsrec |

Returns OK
1 e ——
Client receives
response and

status

Client Application gRPC Client Lib Multiple Backends

Sends RPC fo each backend

Fastest backend sends OK

Sends cancels to other backends
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Hactpounka coeguHeHusa (Channel)

options.HttpHandler = new SocketsHttpHandler {
EnableMultipleHttp2Connections = true,
PooledConnectionIdleTimeout = fmeout.InfiniteTimeSpan,
KeepAlivePingDelay = TimeSpan.HFr&mSeconds(60),
KeepAlivePingTimeout = TimeSpan.FromSeconds(30),

s
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Hactpounka coeguHeHusa (Channel)

options.HttpHandler = new SocketsHttpHandler {
EnableMultipleHttp2Connections = true,
PooledConnectionIdleTimeout = Timeout.InfiniteTimeSpan,
KeepAlivePingDelay = TimeSpan.FromSeconds(60), g
KeepAlivePingTimeout = TimeSpan.FromSeconds(30) %%

s
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_
HacTpouka coepguHeHusa (MessageHandler)

builder.ConfigurePrimaryHttpMessageHandler (
_ => new SocketsHttpHandler { -
EnableMultipleHttp2Connections = trudis
PooledConnectionIdleTimeout = Timeout.InfiniteTimeSpan,
KeepAlivePingDelay = TimeSpan.FromSeconds(60),
KeepAlivePingTimeout = TimeSpan.FromSeconds(30),

}s
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oy

"

Aditya Mandaleeka on 8 Feb @ .-

A KaK Xe npaBUJ/IbHO

@

@AndrewP-GH both of them will work... we have both ways for historical reasons.

This might be useful: docs.microsoft.com/en-us/aspnet/core/grpc/clientfactory?view=aspnetcore-6.0#configure-httphandler

a JamesNK (James Newton-King) on 8 Feb Member = () +-*

I've updated the docs with a note about what is already set on GrpcChannelOptions : docs.microsoft.com/en-
us/aspnet/core/grpc/clientfactory?view=aspnetcore-6.0#configure-channel

https://github.com/grpc/grpc-dotnet/issues/1599
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https://github.com/grpc/grpc-dotnet/issues/1599

LoadBalancingConfigs

N

PickFirstConfig

RoundRobinConfig
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LoadBalancingConfigs

~

RoundRobinConfig

Client

Client

Client —

i« LOAD BALANCER ]

Client

Client




K8S

Service

Cluster IP

v N2

Endpoints

Pod IPs

Deployment
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Service and Pods |

- kubectl get svc -o wide | grep paypal

paypal ClusterIP 10.10.0.67 5000/TCP,5001/TCP

- kubectl get po -o wide | grep paypal

paypal-xx-11 1/1 Running 10.5.67.97 aks—-nodepool3..
paypal-xx—-22 1/1 Running 10.5.49.236 aks—-nodepool2..
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@ http://paypal

- kubectl get svc -o wide | grep paypal

paypal ClusterIP 10.10.0.67 'MP,5001/TCP

- kubectl get po -o wide | grep paypal

paypal-xx-11 1/1 Running 10.5.67.97 aks—-nodepool3..
paypal-xx—-22 1/1 Running 10.5.49.236 aks—-nodepool2..
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@ http://paypal

- kubectl get svc -o wide | grep paypal

paypal ClusterIP 10.10.0.67 'MP,5001/TCP

- kubectl get po -o wide | grep paypal 22
paypal-xx-11 1/1 Running 10.5.67.97zﬁf¢§izf:j;epool3m

paypal-xx—-22 1/1 Running 10.5.49.236 aks—-nodepool2..
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Headless Services

+ Cnuncok Pod-oB Hanpamyw nepepgaétca 4epe3 DNS.
+ KnueHT cam no cebe kawmpyeT oTBeTbl OT DNS.

+ gRPC-KNMeHT aBTOMAaTU4YeCKN OOHOBNAET agpeca, ecnu
coeguHeHne npepbiBaeTCH w

- [lpwn BBeageHun HoBbIX Pod’0B Ha HUX MOXeT He MONUTU Tpaduk.

®
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Headless Services

services.AddSingleton<ResolverFactory>(
sp => new DnsResolverFactory(
refreshInterval: TimeSpan.FromSeconds(30)

)
)
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PeuweHue

HyXHbl 2 3apepxKu:
1. Mexgy SIGTERM u OCTaHOBKOW MPUIOXEHUSA.

2. Mexgy OCTaHOBKOW MpunoxeHust n 3aBepueHuem Pod.

{:} Time[from SIGTERM to Pod_term] = DNS_ttl + DNS_app_ttl
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PeuweHue

HyXHbl 2 3apepxKu:

1.
2.

O

L

Mexgy SIGTERM M OCTaHOBKOW MNpPUNOXEHUS

Me»q:l,y OCTaAHOBKOM MPUNOXEHNUA U 3aBepPUEHUNEM Pod

Time[from SIGTERM to Pod_term] 2 DNS_ttl + DNS_app_ttl

preStop: /bin/sh -c sleep 30
terminationGracePeriodSeconds: 60

minReadySeconds: 10 7§§
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LoadBalancingConfigs

T

| PickFirstConfigl RoundRobinConfig
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LoadBalancingConfigs

/

PickFirstConfig

apiserver

v

1. client ’ VIP

Client kube-proxy

2. VIP ’ iptables

3. 1dptables ’ pod

clusterlP
(iptables)

Node

' A

Backend Po

port: 9376

labels: app=MyAflabels: app=MyAglabels: app=My;/

Backend POF Backend Po¢

port: 9376 port: 9376
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CTtpaHHaa npobnem

Overriding address(es) '"http://+:80"'. Binding to endpoints defined
via IConfiguration and/or UseKestrel() instead.

@
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MpuyuHa

Overriding address(es) '"http://+:80"'. Binding to endpoints defined
via IConfiguration and/or UseKestrel() instead.

The .NET team provides four basic variants in dotnet/ (at Docker Hub):

1 sdk: for development and build scenarios
2. aspnet: for ASP.NET production scenarios
3 runtime: for .NET production scenarios

4.  runtime-deps: for production scenarios of self-contained applications

For faster startup, runtime images also automatically set aspnetcore_urls to port 80 and use Ngen to
create a native image cache of assemblies.

W

YaHammu o6 sTom 6Giaromapss BookClub DotNet a@'
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https://www.youtube.com/watch?v=3B1aPObvZuM&list=PLbxr_aGL4q3SAMvtA4ZTPdHPrX0YRutxy

O6pab6boTka owunbok

1. Transient faults: RpcException

2. Status (statusCode, detail)
Status codes: 0..16
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https://docs.microsoft.com/en-us/aspnet/core/grpc/retries?view=aspnetcore-6.0#transient-fault-handling
https://grpc.github.io/grpc/core/md_doc_statuscodes.html

NMpumep

t Payload.
t Payload.
t Payload.
t Payload.
® Payload.
t Payload.
t Payload.

t Payload.

ConnectionId

CorrelationId
Outbound_gRPC_Calleeld
Outbound_gRPC_ElapsedTimeMs
Outbound_gRPC_Host
Outbound_gRPC_Method
Outbound_gRPC_Status

RequestId

OHMFG6FIK@OOF
873f9ffa-bBed-4cca-a343-e935b36c955a
CloudPayments

7.93

A -

/dodo.pay.specs.plugin.Plugin/GetName

Status(StatusCode="Cancelled", Detail="Call canceled by the client.") 8({

OHMFG6FIK@OOF :00000005
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None3sHoe
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gRPC JSON transcoding

syntax = "proto3";
import '"google/api/annotations.proto"; ¢
package greet;
service Greeter {
rpc SayHello (HelloRequest) returns (HelloReply) {
option (google.api.http) = {

get: "/vl/greeter/{name}" <
s
¥
+
message HelloRequest { message HelloReply {
string name = 1; string message = 1;
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gRPC JSON transcoding

https://docs.microsoft.com/en-us/aspnet/core/grpc/httpapi

1. Request: HTTP/1.1 GET /vl/greeter/world
2. Response: { "message'": "Hello world" }k

https://grpchttpapi.azurewebsites.net/
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https://docs.microsoft.com/en-us/aspnet/core/grpc/httpapi
https://grpchttpapi.azurewebsites.net/

gRPC JSON transcoding

e https://devblogs.microsoft.com/dotnet/asp-net-core-upda
tes—in-net-7-preview-1/

e https://devblogs.microsoft.com/dotnet/asp-net-core-upda
tes—in-dotnet-7-preview-4/
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https://devblogs.microsoft.com/dotnet/asp-net-core-updates-in-net-7-preview-1/
https://devblogs.microsoft.com/dotnet/asp-net-core-updates-in-net-7-preview-1/
https://devblogs.microsoft.com/dotnet/asp-net-core-updates-in-dotnet-7-preview-4/
https://devblogs.microsoft.com/dotnet/asp-net-core-updates-in-dotnet-7-preview-4/

HTTP/2 performance improvements

gRPC Server Streaming Performance
Messages/sec (higher is better)

7000000
6000000
5000000
4000000
3000000
2000000

1000000

0
NET 6 golang NET 7
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AnbTepHaTuUBbI

! gRPC HTTP API

e noppepxmBaeT Swagger/OpenAPI,

e (Core 3.1,

e Google.Protobuf.JsonFormatter.
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https://github.com/aspnet/AspLabs/tree/main/src/GrpcHttpApi

AnbTepHaTuUBbI

gRPC HTTP API

@ swagger Ul X 4+

<« C @ localhost:5001/swagger/indexhtml

My AP| @

greet.Greeter

/vl/greeter/{name}

ZeSi s /vl/greeter

Schemas

HelloReply >

HelloRequestFrom >

Y Guest
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https://github.com/aspnet/AspLabs/tree/main/src/GrpcHttpApi

AnbTepHaTuUBbI

API Client

grpc-gateway

RE_STfUI API PUT /v1/user/123/profile
(Typically JSON

over HTTP ll) {"email": "foo@example.com", ...}

example.ProfileService.Update

user_id: 123
gRPC email: "foo@example.com"”

profile-service.proto
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https://grpc-ecosystem.github.io/grpc-gateway/

AnbTepHaTuUBbI

@ gRPC-Web

Browser

—,—————

gRPC-Web

HTTP1.1 / HTTP2
application/grpc-web+proto
application/grpc-web-text

\’/ In-body gRPC trailers

gRPC-Web
proxy

HTTP2
application/grpc
v Trailers, GOAWAY, HPACK

gRPC Backend

(Go, Java, C++, ..

)

|
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https://github.com/grpc/grpc-web

AnbTepHaTuUBbI

Browser

- e» = o= e= o= e

I
@ gRPC-Web ROV
= HTTP1.1 / HTTP2

application/grpc-web+proto
application/grpc-web-text
In-body gRPC trailers

e Envoy:
gRPC-Web

proxy

gRPC-Web -> gRPC HTTP/2

application/grpc

/r HTTP2
v Trailers, GOAWAY, HPACK

gRPC Backend
(Go, Java, C++, ...)
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https://github.com/grpc/grpc-web

AnbTepHaTuUBbI

Browser

————-——

[ |
@ gRPC-Web ROV
- HTTP1.1 / HTTP2

application/grpc-web+proto
application/grpc-web-text
In-body gRPC trailers

e Envoy:
gRPC-Web

proxy

gRPC-Web -> gRPC HTTP/2

HTTP2
application/grpc
\/ Trailers, GOAWAY, HPACK

e middleware gRPC Backend
(Go, Java, C++, ...)

app.UseGrpcWeb ()

- 119


https://github.com/grpc/grpc-web
https://docs.microsoft.com/en-us/aspnet/core/grpc/browser?view=aspnetcore-6.0

gRPC Server Reflection

e gRPCurl

e gRPCui

1. services.AddGrpcReflection();

2. endpoints.MapGrpcReflectionService();
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https://github.com/fullstorydev/grpcurl
https://github.com/fullstorydev/grpcui

gRPC Server Reflection

e goRPCurl
e gRPCui

X Windows PowerShell

C:\> grpcurl
{

"message": "Hello World"
}

Co\>

localhost:5001 greet.Greeter/SayHello
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https://github.com/fullstorydev/grpcurl
https://github.com/fullstorydev/grpcui

gRPC Server Reflection

gRPCUI

O O 127001

‘GRPC Web Ul

Connected to localhost:5001

Service name: ‘greel.Greeler v‘
Method name: ‘SayHeIlo v

Request Form Raw Request (JSON)

Request Metadata

Name

Add item

Value

Request Data
greet.HelloRequest

name
string O 4

Request Timeout
‘ seconds

Invoke
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BloomRPC ) Postman

Q Home Workspaces v  APINetwork v Reports  Explore Q_ Search Postman o3 @ B 0 Y 83 Team v

2 My Workspace New  Import 4+ eee No Environment v ®

(b5} + =
Collections
~ gRPC bin
& 10 100
APIs

E

Environments A

=]

Mock Servers

Monitors

D

History

n Open Overview

Postman Now Supports gRPC
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https://blog.postman.com/postman-now-supports-grpc/

BbiBObl

1. Hawnm TO, 4TO MUCKanu
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BbiBObl

1. Hawnm TO, 4TO MUCKanu

2. MNonyuynnn 6onbuwe
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BbiBObl

1. Hawnm TO, 4TO MUCKanu

2. MNonyuynnn 6onbuwe

3. byayuee pagom
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Cnacubo 3a BHUMaHue!
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