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RPC?

« Remote Procedure Call

int sum(int a, int b) {
return a+b;

printf("%d", sum(3, 4));
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'SRPC

gRPC is a modern open source high performance RPC framework
that can run in any environment. It can efficiently connect
services in and across data centers with pluggable support for
load balancing, tracing, health checking and authentication.



Simple service definition

Define your service using Protocol Buffers,
a powerful binary serialization toolset and
language

Works across languages
and platforms
Automatically generate idiomatic client and

server stubs for your service in a variety of
languages and platforms

Start quickly and scale

Install runtime and dev environments with
a single line and also scale to millions of
RPCs per second with the framework

Bi-directional streaming and
integrated auth
Bi-directional streaming and fully

integrated pluggable authentication with
HTTP/2-based transport

Protocol Buffers + HTTP/2 = gRPC
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Binary Framing

Application (HTTP 2.0)

Binary Framing

Session (TLS) (optional)

Transport (TCP)

Network (IP)

HTTP 1.1

POST /upload HTTP/1.1

Host: www.example.org
Content-Type: application/json
Content-Length: 15

{"'msg”:"hello”}

HTTP 2.0

HEADERS frame

o DATA frame




Protocol Buffers

Ruby Client

gRPC Server

C++ Service

Android-Java Client
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// The greeting service definition.
service Greeter {
// Sends a greeting
rpc SayHello (HelloRequest) returns (HelloReply) {}

// The request message containing the user's name.
message HelloRequest {

string name = 1;

// The response message containing the greetings
message HelloReply {

string message = 1;
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message Person {
enum Gender {

MALE = 0;

FEMALE = 1;

OTHER = 2;
}

string name = 1;

int32 id = 2;

Gender gender = 3;
optional string email = 4;
map<string, uint32> scores

}

S

message Classroom {
bytes data = 1;
bool jonggang = 2;
repeated Person students = 3;

}

o CiFol Xt= S

e Required / Optional
e Enum

e Array (repeated)

e« Map (map<K, V>)
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service Map {
// Simple RPC
rpc Search(Address) returns (Place) {}
// Server-side streaming
rpc SearchMany(Address) returns (stream Place) {}
// Client-side streaming
rpc AddRoute(stream Point) returns (Route) {}
// Bidirectional streaming
rpc Navigation(stream Point) returns (stream Direction) {}

}
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$ protoc -I . ——go_out=plugins=grpc:. app.proto
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// UnimplementedMapServer can be embedded to have forward compatible implementations.
type UnimplementedMapServer struct {

}

func (*xUnimplementedMapServer) Search(context.Context, *Address) (xPlace, error) {
return nil, status.Errorf(codes.Unimplemented, "method Search not implemented")
s
func (*UnimplementedMapServer) SearchMany(*Address, Map_SearchManyServer) error {
return status.Errorf(codes.Unimplemented, "method SearchMany not implemented")
Iy
func (*kUnimplementedMapServer) AddRoute(Map_AddRouteServer) error {
return status.Errorf(codes.Unimplemented, "method AddRoute not implemented")
Iy
func (*kUnimplementedMapServer) Navigation(Map_NavigationServer) error {
return status.Errorf(codes.Unimplemented, "method Navigation not implemented")

}



}

return Place{"asdf"}, nil

for {
in, err := stream.Recv()
if err == 10.EOF {
~ return nil
}
if err != nil {
. return err
}

order, length, direction
stream.Send(&RouteOrder{
Text: order,
Length: length,
Direction: direction

})

:= getNextOrder(in.X(), in.Y())

func (s *xmapServer) Search(ctx context.Context, address xAddress) (xPlace, error) {

func (s *mapServer) Navigation(stream Map_NavigationServer) error {

type mapServer struct {
~ UnimplementedMapServer

}



func main() {
lis, err := net.Listen("tcp", fmt.Sprintf("localhost:%d", *port))

if err != nil {
log.Fatalf("failed to listen: %v'", err)
}

grpcServer := grpc.NewServer()
pb.RegisterRouteGuideServer(grpcServer, newServer())

grpcServer.Serve(lis)
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func main() {
var opts [lgrpc.DialOption
conn, err := grpc.Dial("127.0.0.1:8000", opts...)
if err !'= nil {
fmt.Printf("ZEZS ZR30{L")

}

var client MapClient = NewMapClient(conn)
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e Simple RPC

client.Search(context.Background(), &Address{
Message: "MSA| ZdEH"

1)
e Server-side Streaming
stream, err := client.SearchMany(context.Background(), &Address{ for {

Message: "AMSA| ZEHA" place, err := stream.Recv()
}) if err == i0.EOF {
if err != nil { break

fmt.Printf("2F7} %toi_") }
¥ if err != nil {

log.Fatalf(err)
}
log.Println(place)
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HIX|0F3: https://medium.com/@EmperorRXF/evaluating-performance-of-rest-vs-grpc-1b8bdfOb22da



https://medium.com/@EmperorRXF/evaluating-performance-of-rest-vs-grpc-1b8bdf0b22da
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It is currently impossible to implement the HTTP/2 gRPC spec in the browser,
as there is simply no browser API with enough fine-grained control over the
requests.

o Al ZEA|Z HXA AISS = QUL
« grpc-web, AXN|= 042{7IX|7t US

The state of gRPC in the browser, https://grpc.io/blog/state-of-grpc-web/



https://grpc.io/blog/state-of-grpc-web/
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gRPC-Web !

application/grpc-web+proto
application/grpc-web-text

, HTTP1.1 / HTTP2
In-body gRPC trailers

gRPC-Web
proxy

HTTP2
application/grpc
v Trailers, GOAWAY, HPACK

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




service EchoService {

rpc Echo(EchoRequest) returns (EchoResponse);

4

var request = new EchoRequest();

request.setMessage( 'Hello World!');

echoService.echo(request, {}, function(err, response) {
G e

)i
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gRPC-Web :

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

- |
gRPC-Web
proxy

I HTTP1.1 / HTTP2

1

HTTP2
application/grpc
\/ Trailers, GOAWAY, HPACK
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gRPC Backend
(Go, Java, C++, ...)
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REST

gRPC

A & (KH + SA)
ex) GET /article/11, POST /article

— A —
A B4 (314 M)

ex) getArticle(11), createArticle(---
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e 1XM =0 M: vs Message Queues

Message Queue

(g)RPC

CICHCF (Producer - Consumer)

2UCH (Server - Client)
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Broadcast &
Service Discovery
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