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Y10 Nnonyymnocb?

gRPC - ab6peBunatypa ansa grRPC Remote Procedure
Calls.

BblcoKONpon3BoANTENbHbIN HPeENMBOPK ANS
yJ.aleHHOro Bbl3oBa npoueayp.

YacTb Cloud Native Computing Foundation cncf.io

Habop abcTpakuuni n ymondaTesnbHbIX peanm3auun.

Ncnonbayet HTTP/2.

ooooooooooooooooooo
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http://cncf.io
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Hen pepbl BHbIU MOHVITOpVIHF I'IpOVI3BOﬂ,VITeJ'IbHOCTVI
http://www.grpc.io/docs/quides/benchmarking.html
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300,000 Nov 3, 2017, 2:42:05 PM

Java Async: 244,492 P Sync (proto_c C++ server)

P Sync (proto_php C++ server
®

225,000 G+ Async
' —— Java Async
—— Go Sync
© —— Ruby Sync
Q. 150,000
C . — Python Sync
© —— Node Async

75,000 °

e S .. [ . . e o . . Ll [ L} 4

0'.5.:. 2 %0 o

Oct 25, 2017 Oct 27, 2017 Oct 29, 2017 Oct 31, 2017 Nov 2, 2017

Date

[ — Google Cloud Platform


http://www.grpc.io/docs/guides/benchmarking.html

#JokerConf @aiborisov

HenpepbIBHbIN MOHUTOPUHI NPON3BOAUTENIbHOCTH

http://www.grpc.io/docs/quides/benchmarking.html
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HTTP/2 ogHuM chnanaom

HTTP/1.x

MynbTunnekcnposaHue POST: /upload

o HTTP/1.1
TCP coeauHeHnn. e Host: www jokerconf.com

Content-Type: application/json
Content-Length: 27

Application (HTTP/2)

HeT 61OKMPOBKM rONOBbLI Session (TLS) [optional]
OHEpEAN.
HTTP/2

{“msg": “Welcome to 2017!"} —

BuHapHble ppenmsil.

HEADERS Frame

DATA Frame

C)xaTume 3a10roBKoOB.

Google Cloud Platform
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HTTP/1.xvs HTTP/2

http://www.http2demo.io/
https://http2.golang.org/gophertiles

HTTP/1.1 HTTP/2


http://www.http2demo.io/
https://http2.golang.org/gophertiles
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HTTP/1.xvs HTTP/2
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Ho kak?

Google Cloud Platform
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OnucaHue cepBuca (weather.proto)
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OnuncaHue cepBuca (weather.proto)

syntax = "proto3";

service WeatherService {
rpc GetCurrent(WeatherRequest) returns (WeatherResponse);

}
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OnuncaHue cepBuca (weather.proto)

syntax = "proto3";

option java_multiple_files = true;
option java_package = "ru.jokerconf.grpcexample”;
package ru.jokerconf.grpcexample;

service WeatherService {
rpc GetCurrent(WeatherRequest) returns (WeatherResponse);

}
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OnucaHwue cepBuca (weather.proto)

syntax = "proto3";

service WeatherService {
rpc GetCurrent(WeatherRequest) returns (WeatherResponse);

}

message WeatherResponse {
Temperature temperature = 1;
Humidity humidity = 2;

}

message Temperature {

float degrees = T1;

message WeatherRequest {
Coordinates coordinates = 1;

message Coordinates {
fixed64 latitude = 1;
fixed64 longitude = 2;
}
}

Units units = 2;

enum Units {
FAHRENHEIT = 0;
CELSIUS = 1;

}
}

message Humidity {
float value = 1;

}

Google Cloud Platform
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Service Definition

weather.proto

gRPC Runtime

Google Cloud Platform
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Service Definition

weather.proto

AN

CepBuCHas peanusauus 3anpoc u oTBeT KnneHTckmne 6MbInoTeKkn

WeatherServiceStub. java
WeatherServiceFutureStub. java
WeatherServiceBlockingStub. java

WeatherServiceImplBase. java WeatherRequest. java
WeatherResponse. java

Google Cloud Platform
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Peannsyem gRPC cepBuc

public class WeatherService extends WeatherServiceImplBase {

@verride
public void getCurrent(WeatherRequest request,
StreamObserver<WeatherResponse> responseObserver) {

Google Cloud Platform
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Brnokupytowmin cepeep (NOTOK Ha 3anpoc)
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Brnokupytowmin cepeep (NOTOK Ha 3anpoc)
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Brnokupytowmin cepeep (NOTOK Ha 3anpoc)

‘ D
| [ToTOoK N23
[ToTok N24

norocer ]

Thread pool
oToKN®S of silze X
[ToToKk N°6
[ToTok N2/
[ToToK ...

[ToTok N2X

[ — Google Cloud Platform



#JokerConf @aiborisov

Brnokupytowmin cepeep (NOTOK Ha 3anpoc)
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Brnokupytowmin cepeep (NOTOK Ha 3anpoc)

Thread pool
of size X
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Brnokupytowmin cepeep (NOTOK Ha 3anpoc)

Thread pool
of size X
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Brnokupytowmin cepeep (NOTOK Ha 3anpoc)

Thread pool
of size X

X+1




#JokerConf @aiborisov

Peannsyem gRPC cepBuc

public interface StreamObserver<WeatherResponse> responseObserver {
void onNext(WeatherResponse response);

[ — Google Cloud Platform
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Hebnokupyrouwnm cepsep
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Hebnokupyrouwnm cepsep
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Hebnokupyrouwnm cepsep
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Hebnokupyrouwnm cepsep




#JokerConf @aiborisov

Peannsyem gRPC cepBuc

public class WeatherService extends WeatherServiceGrpc.WeatherServiceImplBase {

@verride
public void getCurrent(WeatherRequest request,
StreamObserver<WeatherResponse> responseObserver) {

Google Cloud Platform
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Peannsyem gRPC cepBuc

public class WeatherService extends WeatherServiceGrpc.WeatherServiceImplBase {

@verride
public void getCurrent(WeatherRequest request,
StreamObserver<WeatherResponse> responseObserver) {

WeatherResponse response = WeatherResponse.newBuilder()
.setTemperature(Temperature.newBuilder().setUnits(CELSUIS).setDegrees(20.1))

.setHumidity(Humidity.newBuilder().setValue(.65f))
.build();

responseObserver.onNext(response);
responseObserver.onCompleted();

Google Cloud Platform
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3anyckaeM gRPC cepBep

Server grpcServer = NettyServerBuilder.forPort(8090)
.addService(new WeatherService()).build()
.start();

[ — Google Cloud Platform
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gRPC KnneHTbl

ManagedChannel grpcChannel = NettyChannelBuilder. forAddress("localhost", 8090).build();

WeatherServiceStub client = WeatherServiceGrpc.newStub(grpcChannel);

[ — Google Cloud Platform
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gRPC KnneHTbl

ManagedChannel grpcChannel = NettyChannelBuilder. forAddress("localhost", 8090).build();
WeatherServiceStub client = WeatherServiceGrpc.newStub(grpcChannel);
WeatherServiceBlockingStub blockingClient = WeatherServiceGrpc.newBlockingStub(grpcChannel);

WeatherServiceFutureStub futureClient = WeatherServiceGrpc.newFutureStub(grpcChannel);

| ] Google Cloud Platform



CUHXpOHHbIU gRPC KnneHT

WeatherRequest request = WeatherRequest.newBuilder()
.setCoordinates(Coordinates.newBuilder().setLatitude(420000000)
.setlLongitude(-720000000)).build();

WeatherResponse response = blockingClient.getCurrent(request);
logger.info("Current weather for {}: {}", request, response);

| ] Google Cloud Platform
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ACUHXPOHHbIN gRPC KNneHT

WeatherRequest request = WeatherRequest.newBuilder()
.setCoordinates(Coordinates.newBuilder().setLatitude(504316220)
.setlLongitude(305166450)).build();

client.getCurrent(request, new StreamObserver<WeatherResponse>() {
@verride
public void onNext(WeatherResponse response) {
logger.info("Current weather for {}: {}", request, response);

3

@verride

public void onError(Throwable t) { logger.info("Cannot get weather for {}", request); }
@verride

public void onCompleted() { logger.info("Stream completed."); }

1)

[ — Google Cloud Platform
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Peannsyem gRPC cepBuc

public class WeatherService extends WeatherServiceGrpc.WeatherServiceImplBase {

@verride
public void getCurrent(WeatherRequest request,
StreamObserver<WeatherResponse> responseObserver) {

WeatherResponse response = WeatherResponse.newBuilder()
.setTemperature(Temperature.newBuilder().setUnits(CELSUIS).setDegrees(20.1))

.setHumidity(Humidity.newBuilder().setValue(.65f))
.build();

responseObserver.onNext(response);
responseObserver.onCompleted();

Google Cloud Platform
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Jlo6baBnsaemM 3aBUCUMOCTU




OnucaHue cepBUCOB-3aBUCUMOCTEN

service WeatherService {
rpc GetCurrent(WeatherRequest) returns (WeatherResponse);

}

service TemperatureService {
rpc GetCurrent(Coordinates) returns (Temperature);
}
service HumidityService {
rpc GetCurrent(Coordinates) returns (Humidity);
}
service WindService {
rpc GetCurrent(Coordinates) returns (Wind);

}

| ] Google Cloud Platform
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OnucaHue oTBeTa

message WeatherResponse {
Temperature temperature = 1,
Humidity humidity = 2;

ooooooooooooooooooo
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Jlo6baBnsieM HOBOeE noJe

message WeatherResponse { message Speed {
Temperature temperature = 1; float value = 1,
Humidity humidity = 2; Units units = 2;
Wind wind = 3;

} enum Units {

MPH = O;

message Wind { MPS = 1:
Speed speed = 1; KNOTS = 2:
float direction = 2; KMH = 3:

} }



CepBUC C 6TOKUPYIOLLIMMU KITMEHTAMMU

public class WeatherService extends WeatherServiceGrpc.WeatherImplBase {

private final TemperatureServiceBlockingStub temperatureService;
private final HumidityServiceBlockingStub humidityService;
private final WindServiceBlockingStub windService;

public WeatherService(TemperatureServiceBlockingStub temperatureService,
HumidityServiceBlockingStub humidityService,
WindServiceBlockingStub windService) {
this. temperatureService = temperatureService;
this.humidityService = humidityService;
this.windService = windService;

| ] Google Cloud Platform
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CepBUC C 6TOKUPYIOLLIMMU KITMEHTAMMU

public class WeatherService extends WeatherServiceGrpc.WeatherImplBase {

@verride
public void getCurrent(WeatherRequest request,
StreamObserver<WeatherResponse> responseObserver) {
Temperature temperature = temperatureService.getCurrent(request.getCoordinates());
Humidity humidity = humidityService.getCurrent(request.getCoordinates());
Wind wind = windService.getCurrent(request.getCoordinates());

WeatherResponse response = WeatherResponse.newBuilder()
.setTemperature(temperature).setHumidityChumidity).setWind(wind).build();

responseObserver.onNext(response);

responseObserver.onCompleted();

| ] Google Cloud Platform



Bnoku PYHOLLUNE KITUEHTDbI

Temp
Humidity

Wind
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CepBuc c Future kKfineHTaMu

public class WeatherService extends WeatherGrpc.WeatherImplBase {

private final TemperatureServiceFutureStub tempService;
private final HumidityServiceFutureStub humidityService;
private final WindServiceFutureStub windService;

public WeatherService(TemperatureServiceFutureStub tempService,
HumidityServiceFutureStub humidityService,
WindServiceFutureStub windService) {
this.tempService = tempService;
this.humidityService = humidityService;
this.windService = windService;

| ] Google Cloud Platform
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CepBuc c Future kKfineHTaMu

public class WeatherService extends WeatherGrpc.WeatherImplBase {

@verride
public void getCurrent(WeatherRequest request, StreamObserver<WeatherResponse> responseObserver) {

Coordinates coordinates = request.getCoordinates();

ListenableFuture<List<WeatherResponse>> responsesFuture = Futures.allAsList(
Futures. transform(tempService.getCurrent(coordinates),
(Temperature temp) -> WeatherResponse.newBuilder().setTemperature(temp).build()),
Futures. transform(windService.getCurrent(coordinates),
(Wind wind) -> WeatherResponse.newBuilder().setWind(wind).build()),
Futures. transform(humidityService.getCurrent(coordinates),
(Humidity humidity) -> WeatherResponse.newBuilder().setHumidity(humidity).build())

);

| ] Google Cloud Platform
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CepBuc c Future kKfineHTaMu

public class WeatherService extends WeatherGrpc.WeatherImplBase {

Futures. transform(tempService.getCurrent(coordinates),

(Temperature temp) -> WeatherResponse.newBuilder().setTemperature(temp).build()),
Futures. transform(windService.getCurrent(coordinates),

(Wind wind) -> WeatherResponse.newBuilder().setWind(wind).build()),
Futures. transform(humidityService.getCurrent(coordinates),

(Humidity humidity) -> WeatherResponse.newBuilder().setHumidity(humidity).build())

| ] Google Cloud Platform
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CepBuc c Future kKfineHTaMu

public class WeatherService extends WeatherGrpc.WeatherImplBase {

@verride
public void getCurrent(WeatherRequest request, StreamObserver<WeatherResponse> responseObserver) {

ListenableFuture<List<WeatherResponse>> responsesFuture = Futures.allAsList(

);

[ — Google Cloud Platform
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CepBuc c Future kKfineHTaMu

public class WeatherService extends WeatherGrpc.WeatherImplBase {

@Override

public void getCurrent(WeatherRequest request, StreamObserver<WeatherResponse> responseObserver) {

Futures. addCallback(responsesFuture, new FutureCallback<List<WeatherResponse>>() {
@verride

public void onSuccess(@Nullable List<WeatherResponse> results) {
WeatherResponse.Builder response = WeatherResponse.newBuilder();
results.forEach(response: :mergeFrom);
responseObserver.onNext(response.build());
responseObserver.onCompleted();

3

@Override

public void onFailure(Throwable t) { responseObserver.onError(t); }

1)

Google Cloud Platform
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Netty TpaHcnopT

ManagedChannel grpcChannel = NettyChannelBuilder. forAddress("localhost", 8090).build();

WeatherFutureStub futureClient = WeatherServiceGrpc.newFutureStub(grpcChannel);

Google Cloud Platform
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Netty TpaHcnopT

ManagedChannel grpcChannel = NettyChannelBuilder. forAddress("localhost", 8090).build();

WeatherFutureStub futureClient = WeatherServiceGrpc.newFutureStub(grpcChannel);

Server grpcServer = NettyServerBuilder.forPort(8090)
.addService(new WeatherService()).build().start();

Google Cloud Platform
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Netty: aCUHXPOHHbIN HEOGNOKUPYOLLNA BBOA-BbIBO.

« MynbTunnekcupyet coegmHeHus: EpollEventLoopGroup, NioEventLoopGroup.
» OTBA3bIBAET BBOA-BbIBOA, OT paboymx NOTOKOB.
* gRPC ucnonb3ayet Netty ona KNMeHTCKOro n cepBepHOro TpaHcnopTa

3anpoc
C C
e Event e
T T
. Loop .

-—

-—

Konéek Konbéek

[ — Google Cloud Platform
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CepBuc c Future kKfineHTaMu

public class WeatherService extends WeatherServiceGrpc.WeatherServiceImplBase {

@Override

public void getCurrent(WeatherRequest request, StreamObserver<WeatherResponse> responseObserver) {

Futures. addCallback(responsesFuture, new FutureCallback<List<WeatherResponse>>() {
@verride

public void onSuccess(@Nullable List<WeatherResponse> results) {
WeatherResponse.Builder response = WeatherResponse.newBuilder();
results.forEach(response: :mergeFrom);
responseObserver.onNext(response.build());
responseObserver.onCompleted();

3

@Override

public void onFailure(Throwable t) { responseObserver.onError(t); }

1)

Google Cloud Platform
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CepBuc c Future knueHTamu

responseObserver.onNext(response.build());
responseObserver.onCompleted();

[ — Google Cloud Platform



Bce TeyeT, BCE MeHAeTCH

epaknurt
~2,400 po nsoobpetenus HTTP/1.x
https://ru.wikipedia.org/wiki/l epaknuTt

Google Cloud Platform
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https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D1%80%D0%B0%D0%BA%D0%BB%D0%B8%D1%82

OnucaHue cepBUCOB

service WeatherService {
rpc GetCurrent(WeatherRequest) returns (WeatherResponse);

}

service TemperatureService {
rpc GetCurrent(Coordinates) returns (Temperature);
}
service HumidityService {
rpc GetCurrent(Coordinates) returns (Humidity);
}
service WindService {
rpc GetCurrent(Coordinates) returns (Wind);

}

| ] Google Cloud Platform
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OnucaHne CTPMMUHIOBbIX CEPBUCOB

service WeatherStreamingService {
rpc GetCurrent(WeatherRequest) returns (stream WeatherResponse);

}

service TemperatureStreamingService {
rpc GetCurrent(Coordinates) returns (stream Temperature);
}
service HumidityStreamingService {
rpc GetCurrent(Coordinates) returns (stream Humidity);
}
service WindStreamingService {
rpc GetCurrent(Coordinates) returns (stream Wind);

}

| ] Google Cloud Platform

#JokerConf @aiborisov
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[1ByHanpaB/ieHHble CTPUMUHIOBbIE CEPBUCHI

service WeatherStreamingService {
rpc GetCurrent(stream WeatherRequest) returns (stream WeatherResponse);

}

service TemperatureStreamingService {
rpc GetCurrent(stream Coordinates) returns (stream Temperature);
}
service HumidityStreamingService {
rpc GetCurrent(stream Coordinates) returns (stream Humidity);
}
service WindStreamingService {
rpc GetCurrent(stream Coordinates) returns (stream Wind);

}

| ] Google Cloud Platform
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[1ByHanpaBJ/ieHHble CTPUMUHIOBbIE CEPBUCHI

service WeatherStreamingService {
rpc Observe(stream WeatherRequest) returns (stream WeatherResponse);

}

service TemperatureStreamingService {
rpc Observe(stream Coordinates) returns (stream Temperature);
}
service HumidityStreamingService {
rpc Observe(stream Coordinates) returns (stream Humidity);
}
service WindStreamingService {
rpc Observe(stream Coordinates) returns (stream Wind);

}

[ — Google Cloud Platform
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JlByHanpaBJieHHbIN CTPUMUHIOBbIN CEPBUC

public class WeatherStreamingService extends WeatherStreamingServiceGrpc.WeatherStreamingServiceImplBase {

@verride
public StreamObserver<WeatherRequest> observe(StreamObserver<WeatherResponse> responseObserver) {

[ — Google Cloud Platform
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[1ByHanpaBJIeHHbIU CTPUMUNHIOBbIU CEPBUC

public class WeatherStreamingService extends WeatherStreamingServiceGrpc.WeatherStreamingServiceImplBase {

@verride
public StreamObserver<WeatherRequest> observe(StreamObserver<WeatherResponse> responseObserver) {

StreamObserver<Coordinates> temperatureClientStream =
temperatureService.observe(new StreamObserver<Temperature>() {

@verride

public void onNext(Temperature temperature) {
WeatherResponse resp = WeatherResponse.newBuilder().setTemperature(temperature).build()
responseObserver.onNext(resp);

}

@Override

public void onError(Throwable t) { responseObserver.onError(t); }

@verride

public void onCompleted() { responseObserver.onCompleted(); } });

Google Cloud Platform
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[1ByHanpaBJIeHHbIU CTPUMUNHIOBbIU CEPBUC

public class WeatherStreamingService extends WeatherStreamingServiceGrpc.WeatherStreamingServiceImplBase {

StreamObserver<Coordinates> temperatureClientStream =
temperatureService.observe(new StreamObserver<Temperature>() {
@verride
public void onNext(Temperature temperature) {
WeatherResponse resp = WeatherResponse.newBuilder().setTemperature(temperature).build()
responseObserver.onNext(resp);

1)

| ] Google Cloud Platform
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[1ByHanpaBJIeHHbIU CTPUMUNHIOBbIU CEPBUC

public class WeatherStreamingService extends WeatherStreamingGrpc.WeatherStreamingImplBase {

@verride
public StreamObserver<WeatherRequest> observe(StreamObserver<WeatherResponse> responseObserver) {

StreamObserver<Coordinates> temperatureClientStream =
temperatureService.observe(new StreamObserver<Temperature>() {

@verride

public void onNext(Temperature temperature) {
WeatherResponse resp = WeatherResponse.newBuilder().setTemperature(temperature).build()
responseObserver.onNext(resp);

}

@Override

public void onError(Throwable t) { responseObserver.onError(t); }

@verride

public void onCompleted() { responseObserver.onCompleted(); } });

Google Cloud Platform



#JokerConf @aiborisov

[1ByHanpaBJIeHHbIU CTPUMUNHIOBbIU CEPBUC

public class WeatherStreamingService extends WeatherStreamingGrpc.WeatherStreamingImplBase {

@verride
public StreamObserver<WeatherRequest> observe(StreamObserver<WeatherResponse> responseObserver) {

StreamObserver<Coordinates> temperatureClientStream = ...

return new StreamObserver<WeatherRequest>() {
@verride
public void onNext(WeatherRequest request) {
temperatureClientStream.onNext(request.getCoordinates());
}
@Override
public void onError(Throwable t) { temperatureClientStream.onError(t); }
@verride
public void onCompleted() { temperatureClientStream.onCompleted(); 3}

Google Cloud Platform



[lpMepbl CTPUMUHIa

MecceHp)xepbil

Nrpbl / MHOronosnb3oBaTeibCKkue TYPHUPDI
[ BWMXyLLINECA OOBEKTDI

CrnopTuBHble pe3ynbTaTbl

Bup>xeBble KOTUPOBKMU

[JaHHble C CEHCOPOB “YyMHbIX" YCTPONCTB

Baw cueHapuu!

#JokerConf @aiborisov
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Hen pepbl BHbIU MOHVITOpVI HI I'IpOVI3BO,£I,VITeJ'I bHOCTHU
http://www.grpc.io/docs/quides/benchmarking.html

32 core VMs, streaming throughput

Nov 3, 2017, 12:36:01 AM

Java Async: 2,169,401
2,400,000 Java Async
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http://www.grpc.io/docs/guides/benchmarking.html

#JokerConf @aiborisov

gRPC roBoput Ha Bawiem Aa3bike!

[Mooaoep)XnBaeMble A3bIKK

Java

Go

C/C++

C#
Node.js
PHP

Ruby
Python
Objective-C

[opaep)xuBaemble NnaTGopmbl

MacOS
Linux
Windows
Android
iI0S

ooooooooooooooooooo
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CoBMeCTUMOCTDb

gRPC
Service

gRPC
Stub

gRPC Golang

Service Service

Java
Service

gRPC
Service
gRPC
Service

Python &L
Service

[ — Google Cloud Platform
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OTKasoyCToquBOCTb?
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Ucnonb3ynte tTaumayrbil!
N BCE 6yaeT xopoLlo.

ooooooooooooooooooo
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Tanmaytbl?

I Google Cloud Platform



#JokerConf @aiborisov

TanimayTbl NO YMOJIYaAHUIO AJ151 BCEX CEPBUCOB?

200 ms 200 ms

x

200 ms
200 ms @ Ams 200 ms 200 ms
\200 ms

200 ms 200 ms

°

ooooooooooooooooooo
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TanimayTbl NO YMOJIYaAHUIO AJ151 BCEX CEPBUCOB?

130 ms
20 ms 10 ms 10 ms
30 ms 40 ms 20 ms
200 ms 200 ms 200 ms 200 ms
timeout timeout timeout timeout

ooooooooooooooooooo
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TanimayTbl NO YMOJIYaAHUIO AJ151 BCEX CEPBUCOB?

210 ms
30 ms 80 ms
200 ms 200 ms 200 ms 200 ms
timeout timeout timeout timeout

ooooooooooooooooooo
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TanimayTbl NO YMOJIYaAHUIO AJ151 BCEX CEPBUCOB?

210 ms
30 ms 80 ms
200 ms 200 ms 200 ms 200 ms
timeout timeout timeout timeout

ooooooooooooooooooo
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TanimayTbl NO YMOJIYaAHUIO AJ151 BCEX CEPBUCOB?

MpoaonxatoT paboTaTb!

80 ms
200 ms 200 ms 200 ms 200 ms
timeout timeout timeout timeout

[ — Google Cloud Platform
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TanimayTbl NO YMOJIYaAHUIO AJ151 BCEX CEPBUCOB?

[ [
> >

200 ms 200 ms 200 ms
timeout timeout timeout
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TanmayTbl
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No yMOJI4aHUIO ANA BCEX CEPBUCOB?

200 ms 200 ms

200 ms
timeout

timeout timeout

ooooooooooooooooooo
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TanmayTbl
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No yMOJI4aHUIO ANA BCEX CEPBUCOB?

200 ms 200 ms

200 ms
timeout

timeout timeout

ooooooooooooooooooo
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TanmayTbl
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No yMOJI4aHUIO ANA BCEX CEPBUCOB?

200 ms 200 ms 200 ms

timeout timeout timeout

ooooooooooooooooooo
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[loabupaTtb TanMayT Ans KaXkaoro cepsuca?

/o 110 ms 50 ms
190 ms
200 ms @Ams Q 110 ms 50 ms
\190ms
\o 10 ms 50 ms
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[loabupaTtb TanMayT Ans KaXkaoro cepsuca?

55 ms

30 ms 80 ms 25 ms

30 ms

200 ms 190 ms 110 ms 50 ms
timeout timeout timeout timeout
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[loabupaTtb TanMayT Ans KaXkaoro cepsuca?

55 ms

30 ms 80 ms 25 ms

30 ms

200 ms 190 ms 110 ms 50 ms
timeout timeout timeout timeout
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[Mloa6bupaTb TanMayT AJ1s1 KaXao0ro cepeuca?

Koy 55 ms
pes3yJsibTa /\
80 ms 25 ms
30 ms
200 ms 190 ms 110 ms 50 ms

timeout timeout timeout timeout
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Tanmaytbl?

I Google Cloud Platform



TanmayTbl B peasibHOU XXU3HN?
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TanmayTbl B peasibHOU XXU3HN?
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Tanmaytbl B gRPC




TattvtayTotB-gRPC

gRPC Java He nogaep>xmBaeT TanmMmayTbl ¢




gRPC pepnauHbl

gRPC Java He nogaep>xmBaeT TanmMmayTbl ¢

gRPC noggep)xuBaet aegnantHbol!

WeatherResponse response =
client.withDeadlineAfter (200, MILLISECONDS)
.getCurrent(request);




gRPC pepnauHbl

[lepnanH - abCoMtoTHOE 3HAaYEeHUE BO
BPEMEHMN.

[ennanH coobulaeT cepBucy Ao
KaKoro MOMEHTa KJINEHT roTOB XAaTb.

[1pn HacTynneHun geannanHa sce RPC
ANA 3anpoca Ans nony4vyartb oWwmnobKy co
ctatycom DEADLINE_EXCEEDED.




#JDKIO @aiborisov

ABTOMaTUyecKas nepepada geasanHa

withDeadlineAfter (200, MILLISECONDS)

60 ms

[

DEADLINE_EXCEEDED

Now =
1476600000000

Deadline =
1476600000200

Remaining = 200

90 ms

DEADLINE_EXCEEDED

Now =
1476600000060

Deadline =
1476600000200

Remaining = 140

\ /

60 ms

DEADLINE_EXCEEDED

Now =
1476600000150

Deadline =
1476600000200

Remaining = 50

Google Cloud Platform

DEADLINE_EXCEEDED

Now =
1476600000210

Deadline =
1476600000200

Remaining = -10



gRPC pepnauHbl

[epnaiiHbl nepepatoTca aBToMaTnyeckn!

MoryT 6bITb NpoOBEpPeHbI nosyyatenem!
Context context = Context.current();
context.getDeadline().isExpired();

context.getDeadline()
.timeRemaining (MILLISECONDS);

context.getDeadline().runOnExpiration(() ->
logger.info("Deadline exceeded!"), exec);
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OTMeHa 3anpoca?

IlepnanHbl oXXnpaembl

Kak Hac4YeT HeOXUAaHHOU OTMEHbI?
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OTMeHa 3anpoca?

/@ Active RPC Active RPC
Active RPC

RPC Active RPC Active RPC Active RPC
Active RPC

\@ Active RPC Active RPC

I Google Cloud Platform
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OTMeHa 3anpoca?

/@ Active RPC Active RPC
Active RPC
M Active RPC Active RPC Active RPC
\
Active RPC
\@ Active RPC Active RPC

I Google Cloud Platform
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ABTOMAaTUYeCKOe pacrnpocTpaHeHMe OTMEHDbI

xQxO




OTmeHa gRPC 3anpoca

OTMeHa aBTOMaTU4YeCKu
pacrnpocTpaHsieTcs

Bce RPC nonyyaTt owinbKy co cTtaTyc
kogom CANCELLED.

CepBep (nonyyaTtesnb) Bcerga 3HaeT
aKTMBEH N 3anpoc!

#JokerConf @aiborisov
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OTmMmeHa gRPC 3anpoca

public class WeatherService extends WeatherServiceImplBase {
@verride
public void getCurrent(WeatherRequest request, StreamObserver<WeatherResponse> responseObserver) {

ServerCallStreamObserver<WeatherResponse> streamObserver =
(ServerCallStreamObserver<WeatherResponse>) responseObserver;

streamObserver.isCancelled();

| ] Google Cloud Platform
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OTmMmeHa gRPC 3anpoca

public class WeatherService extends WeatherServiceImplBase {

@verride
public void getCurrent(WeatherRequest request, StreamObserver<WeatherResponse> responseObserver) {

ServerCallStreamObserver<WeatherResponse> streamObserver =
(ServerCallStreamObserver<WeatherResponse>) responseObserver;

streamObserver.setOnCancelHandler(() -> {
cleanupResources();
logger.info("Call cancelled by client!");

1)

| ] Google Cloud Platform
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Hy>XHO 60nbLue KoHTpona?!..

ooooooooooooooooooo
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[1ByHanpaB/eHHbIN CTPUMUHT - MEAJIEHHbIN KITUEHT

MeaneHHbIn KnmeHT\ BbiCcTpbI cepBep

3anpoc

/

OTBeTbl

CANCELLED
UNAVAILABLE
RESOURCE_EXHAUSTED

\\\
\
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JlByHanpaBJieHHbIN CTPUMUHT - MeJIeHHbIN cepBep

BbICTPbIN KNNEHT .‘\ MeganeHHbIN cepBep

3anpoc

CANCELLED
UNAVAILABLE
RESOURCE_EXHAUSTED
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YnpaBrsieHne NnoTOKOM (CO CTOPOHbI K/IMEHTA)

KnuenT .'\ CepBep
3anpoc, go 4 OTBeTOB\"
-
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YnpaBneHue NoToKoM (CO CTOPOHbI cepBepa)

KnueHT

CepBep

3arnpoc
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YnpaBneHue NoTOKOM (CO CTOPOHbI K/TMEHTA)

CallStreamObserver<WeatherRequest> requestStream =
(CallStreamObserver) client.observe(new ClientResponseObserver<WeatherRequest, WeatherResponse>() {
@verride
public void beforeStart(ClientCallStreamObserver outboundStream) {
outboundStream.disableAutoInboundFlowControl();
}
@verride
public void onNext(WeatherResponse response) { processResponse(response); 7}
@verride
public void onError(Throwable e) { logger.error("Error on weather request.", e); }
@verride
public void onCompleted() { logger.info("Stream completed."); }
1)

requestStream.onNext(request);
requestStream.request(3); // Request up to 3 responses from server

[ — Google Cloud Platform
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YnpaBneHue NoTOKOM (CO CTOPOHbI K/TMEHTA)

client.observe(new ClientResponseObserver<WeatherRequest, WeatherResponse>() {
@verride
public void beforeStart(ClientCallStreamObserver outboundStream) {

3

[ — Google Cloud Platform
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YnpaBneHue NoTOKOM (CO CTOPOHbI K/TMEHTA)

@verride
public void beforeStart(ClientCallStreamObserver outboundStream) {
outboundStream.disableAutoInboundFlowControl();

3

[ — Google Cloud Platform



YnpaBneHue NnoTOKOM (CO CTOPOHbI

CallStreamObserver<WeatherRequest> requestStream =
@verride
public void beforeStart(ClientCallStreamObserver outboundStream) {

outboundStream.disableAutoInboundFlowControl();
}

requestStream.request(3); // Request up to 3 responses from server

[ — Google Cloud Platform
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K/INEHTA)
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YnpaBneHue NoTOKOM (CO CTOPOHbI K/TMEHTA)

CallStreamObserver<WeatherRequest> requestStream =
(CallStreamObserver) client.observe(new ClientResponseObserver<WeatherRequest, WeatherResponse>() {
@verride
public void beforeStart(ClientCallStreamObserver outboundStream) {
outboundStream.disableAutoInboundFlowControl();
}
@verride
public void onNext(WeatherResponse response) { processResponse(response); 7}
@verride
public void onError(Throwable e) { logger.error("Error on weather request.", e); }
@verride
public void onCompleted() { logger.info("Stream completed."); }
1)

requestStream.onNext(request);
requestStream.request(3); // Request up to 3 responses from server

[ — Google Cloud Platform
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YnpaBneHue NoTOKOM (CO CTOPOHbI K/TMEHTA)

public class WeatherStreamingService extends WeatherStreamingGrpc.WeatherStreamingImplBase {

@verride
public StreamObserver<WeatherRequest> observe(StreamObserver<WeatherResponse> responseObserver) {
ServerCallStreamObserver<WeatherResponse> streamObserver =
(ServerCallStreamObserver<WeatherResponse>) responseObserver;

streamObserver.setOnReadyHandler(() -> {

if (streamObserver.isReady()) {
streamObserver.onNext(calculateWeather());

1)

| ] Google Cloud Platform



YnpaB/ieHne NoTOKOM

[lomoraeT cbanaHcnpoBaThb
BO3MOXHOCTU KJ/IMEHTA U cepBepa

gRPC nogaep)XuBaet yrpaBrieHne
NMOTOKOM CO CTOPOHbI K/IMEHTa U

cepBepa

OTKNKOYEHO MO YMOTYAHMUIO
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Ewe 4yto?

Google Cloud Platform
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Mukpocepsucoi?! Ho...
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CepBuc guckasepu?

banaHcupoBaHue
Harpyskm?

TecTnpoBsaHue?

Tpencuur?
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CepBUC AUCKaBepPU U BanlaHCUPOBAHUE HarpysKu

RPC Client-Side App RPC Server-side Apps
Future Blocking
&

ClientCall @

I

Channel

Transport
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CepBUC AUCKaBepPU U BalaHCUPOBAHUE HarpysKu

RPC Client-Side App é é RPC Server-side Apps

|
' 4

Future Blocking

cepsuc

AncKaBepu U ClientCall ;

6anaHca
Harpysku

HTTP/2

[ — Google Cloud Platform
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CepBUC ANCKaBePU U BalaHCUPOBAHUE HarpysKu

ManagedChannel grpcChannel = NettyChannelBuilder. forTarget("WeatherSrv")
.nameResolverFactory(new DnsNameResolverProvider())
.loadBalancerFactory(RoundRobinLoadBalancerFactory.getInstance())

Lbuild();



#JokerConf @aiborisov

CepBUC ANCKaBePU U BalaHCUPOBAHUE HarpysKu

.nameResolverFactory(new DnsNameResolverProvider())
.loadBalancerFactory(RoundRobinLoadBalancerFactory.getInstance())

n3anH AOKYMEHTbI:
 Load Balancing in gRPC:
https://qithub.com/grpc/grpc/blob/master/doc/load-balancing.md

« gRPC Java Name Resolution and Load Balancing v2: http://tiny.cc/grpc-java-lb-v2

ooooooooooooooooooo


https://github.com/grpc/grpc/blob/master/doc/load-balancing.md
http://tiny.cc/grpc-java-lb-v2

#JokerConf @aiborisov
TecTupoBaHue
CepBepHbIN U KIIMEHTCKUN IN-process TpaHCcnopT
StreamRecorder - StreamObserver 3anucbiBatoLLMin BCe 3HA4YEHUSA N OLLNOKU
MetadataUtils ans TectupoBaHuma 3aroflOBKOB U TPensiepos

grpc-testing - yTMAUTbI 4N FOHUT U UHTErPaLMOHHOIo TECTUPOBAHMUS:
https://github.com/grpc/grpc-java/tree/master/testing

I Google Cloud Platform


https://github.com/grpc/grpc-java/tree/master/testing

#JokerConf @aiborisov

TecTupoBaHue - InProcess

In-process: NONHOMYHKLUMOHAsbHbIN TPAHCMOPT A1 TECTUPOBaHUS

WeatherServiceAsync weatherService =
new WeatherServiceAsync(tempService, humidityService, windService);

Server grpcServer = InProcessServerBuilder. forName("weather")
.addService(weatherService).build();

Channel grpcChannel = InProcessChannelBuilder. forName("weather").build();

WeatherServiceBlockingStub stub =
WeatherServiceGrpc. newBlockingStub(grpcChannel).withDeadlineAfter (100, MILLISECONDS);

[ — Google Cloud Platform



Hy>XHO 60/1iblLE BO3MOXXHOCTEN!

MNoanep)xka pacnpeneneHHoro TpencuHra:
» OpenTracing, Zipkin / Brave

NHTepcenTopbl Ansa Ao6aBieHnst OpTOroHasibHOM GYHKLUNOHAIbHOCTMK:
* KnuneHTCKMe n cepBepHble

MOHUTOPHWUHT:
» gRPC Prometheus; grpcz-monitoring.

BcTpoeHHble MexaHn3Mbl ayTeHTudunKkaumm
» SSL/TLS; token-based authentication with Google; authentication API.

CxkaTtue: https://qithub.com/grpc/arpc/blob/master/doc/compression.md

[ — Google Cloud Platform
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https://github.com/grpc/grpc/blob/master/doc/compression.md

#JokerConf @aiborisov

PacTyliaa akocuctemMa h KOMbHOHUTH

https://github.com/grpc-ecosystem

Polyglot - yHuBepcanbHbI KOHCONbHbIN gRPC KAneHT
grpc-gateway reHepupyet peBepc-npokcu gns TpaHcnaumn RESTful JSON API B gRPC

OpenTracing - Ha6op He3aBUCUMbIX OT nNpounssoauTens APIs gns pacnpeneneHHoro TpencuHra u
nepefavn KOHTEKCTa

Prometheus - MOHUTOpPUHT ans grpc-java u grpc-go.

Google Cloud Platform


https://github.com/grpc-ecosystem

CxoauTte n nonpobyuTe!

http://grpc.io

gRPC on Github: https://github.com/grpc

gRPC demo: https://qgithub.com/alxbnet/jokerconf-grpc-demo

Google group: grpc-io@googlegroups.com

gRPC Java quickstart: http://www.grpc.io/docs/quickstart/java.html

gRPC Java tutorial: http://www.grpc.io/docs/tutorials/basic/java.html

gRPC contribution: https://github.com/grpc/grpc-contrib

[ — Google Cloud Platform
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http://grpc.io
https://github.com/grpc
https://github.com/alxbnet/jokerconf-grpc-demo
mailto:grpc-io@googlegroups.com
http://www.grpc.io/docs/quickstart/java.html
http://www.grpc.io/docs/tutorials/basic/java.html
https://github.com/grpc/grpc-contrib

#JokerConf @aiborisov

O yeM 370 Mbl?

gRPC (http://grpc.io):

* BbicOKONpoM3BOaUTENbHbIN GPENMBOPK AN yAaneHHOro
Bbl30Ba npoueayp € OTKPbITbIM KOAOM

» [1ByHanpaBneHHbIN CTPUMUHI C MyJIbTUNIEKCUPOBaAHNEM B
npegenax ogHoro TCP coeanHeHus

» Netty - aCMHXPOHHbIN HEGNOKMPYHOLLNIA BBOA-BbIBOS,

« ABTOMaTM4ecKas nepegaya geglanHoB U OTMEHbI 3anpoca

* YnpaBsieHMe NOTOKOM CO CTOPOHbI KJIMEHTA U cepBepa

» [loaknovaemble cTpaTerum gnsa cepBuc AUcCKaBepu u
6anaHCUMpOBaHMUS Harpy3Ku

* lMopaepxxka 10+ AA3bIKOB NporpaMmmMmMpoBaHus

* BcTpoeHHas nogaep)xka TecTMpoBaHus

[ — Google Cloud Platform


http://grpc.io
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Bonpocbl?

Google Cloud Platform
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Cnacunbo
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Micnonb3oBaHHble N306PaXKeHUS

BnarogapHocTb 3a npefgocTaBneHHble poTorpadum:
* AHapen bopuceHko

Photo from https://www.google.com/about/datacenters page:
* https://www.google.com/about/datacenters/qgallery/#/tech/12

Photos licenced by Creative Commons 2.0 https://creativecommons.org/licenses/by/2.0/ :
* https://www.flickr.com/photos/zengame/15972170944/ by Zengame

* https://www.flickr.com/photos/londonmatt/18496249193/ by Matt Brown

* https://www.flickr.com/photos/gazeronly/8058105980/ by torbakhopper

Free of known restrictions:
https://commons.wikimedia.org/wiki/File:He_can%27t_fix_guns_in_the_air%5E_Build_%60em_right%5E
Keep_%60em_firing%5E_- NARA_- 535050.jpg
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