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OHNAWH-OBPA30OBAHMWUE
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gRPC

Alexander Davydov
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KaK MeHS CnblWHO U BUAHO?
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Llenb 3aHATHSA

e HayuuTbcs nucaTb 06paTHO COBMeCTUMble cxeMbl B Protobuf
e Hayuutbcsa nucatb gRPC cepBucobl
e [Monyuntb npeactasnenue o Clean Architecture
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[1naH 3aHATHUA

e Y10 Takoe gRPC M HTTP/2

e BcnomuHaem Protocol buffers

o [lpssman n obpaTHas coBMmecTumocTb B Protocol buffers
e OnucaHune API c nomouwbto Protobuf

o [eHepauunsa koga ana GRPC knueHTa n cepBepa

e Peanusauus API

« [peactasnexue o Clean Architecture
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Y10 Takoe gRPC

RPC: (CORBA, Sun RPC, DCOM etc.)

e CeTeBble BbI30Bbl abCTparMpoBaHbl OT Koga

nHTepdencbl Kak curHatypbl dyHkumi (Interface Definition Language ans language-agnostic)
TYNn3bl AN KogoreHepauum

KaCTOMHble NPOTOKOSbI

try {
XmlRpcClient client = new XmlRpcClient("http://localhost/RPC2");

Vector params = new Vector();

params.addElement (new Integer(17));
params.addElement (new Integer(13));

Object result = server.execute('"sample.sum", params);
int sum = ((Integer) result).intValue();

} catch (Exception exception) {
System.err.println("JavaClient:

+ exception);

}

g:
https://github.com/grpc/grpc/blob/master/doc/g_stands for.md
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Y10 Takoe gRPC

syntax = "proto3";

service Google {
// Search returns a Google search result for the query.

rpc Search(Request) returns (Result) {

}
}

message Request {
string query = 1;

}

message Result {
string title = 1;
string url = 2;
string snippet = 3;

}
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Y10 Takoe gRPC

protoc ./search.proto --go out=plugins=grpc:.

type GoogleClient interface {
// Search returns a Google search result for the query.
Search(ctx context.Context, in *Request, opts ...grpc.CallOption) (*Result, error)

}

type GoogleServer interface {
// Search returns a Google search result for the query.
Search(context.Context, *Request) (*Result, error)

}
type Request struct {

Query string " protobuf:"bytes,l,opt,name=query" json:"query,omitempty""
}
type Result struct {
Title string “protobuf:"bytes,l,opt,name=title" json:"title,omitempty""
Url string “protobuf:"bytes,2,opt,name=url" json:"url,omitempty""
Snippet string " protobuf:"bytes,3,opt,name=snippet" json:"snippet,omitempty""
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Y10 Takoe gRPC

Ruby Client

gRPC Server

C++ Service

Android-Java Client
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gRPC: roe ucnonbsoBaTtb

MWKPOCEPBUCHI
KJIMEHT-cepBep
nHterpauum / API

Apcera/Kurma: container OS

Bazil: distributed file system

CoreOS/Etcd: distributed consistent key-value store
Google Cloud Bigtable: sparse table storage
Monetas/Bitmessage: transaction platform
Pachyderm: containerized data analytics
YouTube/Vitess: storage platform for scaling MySQL
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gRPC vs REST

gRPC REST
Protobuffers - smaller, faster JSON - test based, slower, larger size
HTTPR/2 (lower latency) HTTP1.1 {higher latency)
Bi-directional & async Client-=Server requests only
Stream support Reguest/Response mechanism only
API Oriented, no contraints CRUD Criented
Code generation through protobuffers Code generation to third party tools Swagger/OpenaAP|

RPC Based - Call functions on the server- gRPC does the plumbing HTTP verbs based - have to write plumbing
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HTTP/2vs HTTP

https://imagekit.io/demo/http2-vs-http1 https://developers.google.com/web/fundamentals/performance/http2/
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HTTP/2 vs HTTP: header compression

HPACK header compression

Static table
Request headers 1 -authority Encoded headers
:method GET 2 ‘method GET 2
:scheme https - . . 7
:host | example.com » 51 referer » 63
‘path /resource 19 | Huffman(“/resource”)
user-agent | Mozilla/5.0 ... 62 | user-agent | Mozilla/5.0 ... 62
custom-hdr | some-value 63 ‘host | example.com Huffman(“custom-hdr”)
Huffman(“some-value”)

Dynamic table
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HTTP/2 vs HTTP: multiplexing

Multiplexing

3 TCP connections

— E jquery.js -+

L L
E +—> % example.css
h

HTTP 1.1

> E jquery.js —

—» |ad| image.png <

™

—

b
> E example.css +——
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image.png  <—

| .
E5 jqueryjs

1 TCP connection

I
®
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™
]
A
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E image.png

'
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image.png

Server

Server
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HTTP/2 vs HTTP: server push

HTTP2 Server Push expflained

. . Here S your bottle
Hi, covld you gimme a additionafly, heada;he
bottle of your cheapest pifls and some pride.
alcoholic drink? 1t's 9.99.

Daniel Stori {turnoff,us}
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HTTP/2

HTTP/2 in one slide...

1.

One TCP connection

2. Request — Stream

o Streams are multiplexed
o Streams are prioritized

3. Binary framing layer

4. Header compression (HPACK)

o Prioritization
o Flow control
o Server push

Application (HTTP/2)

HTTP/1.1

Binary Framing

Session (TLS) (optional)

Transport (TCP)

POST /upload HTTP/1.1

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

{nmsgu:uhellorr}

Network (IP)

HTTP/2

HEADERS frame

DATA frame
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HTTP/2vs HTTP

O6UHaAPHbIN BMECTO TEKCTOBOIO

MYJIbTUMIEKCUPOBaHUE — nepefaya HeCKONIbKUX aCUHXPOHHbIX HTTP-3anpocoB no ogHoMy TCP-coegnMHeHuto
c)XaTue 3arosioskoB metogqomMm HPACK

Server Push — HeCKONbKO OTBETOB Ha OAWH 3arpoc

npuopuTmsauma 3anpocos (https://habr.com/ru/post/452020/)

https:/medium.com/@factoryhr/http-2-the-difference-between-http-1-1-benefits-and-how-to-use-it-38094fa0e95b
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Protocol buffers: kpaTkoe coaep>kaHune npeabiayLwmx cepum

We are using proto3

" Inthis course
_—

= example.proto X

syntax = "proto3";

In Protocol Buffers essage MyMessage {

we define messages int32 id = 1;
string|/first_name|=|2}

ool is_validated = 3;

Field Type Field Name Field Tag (e.g. Number)
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Protocol buffers: kpaTkoe cogep)xaHue npeablayLLnx cepui

Create objects

Automated
Generation
of Code

Encode / decode

Serialized Data
.proto file

Human-readable Can be interpreted

by any language

(all) programming
languages
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Protocol buffers: Tunbl 4aHHbIX

cKanspbl:

double (float64)

float (float32)

bool (bool)

string (string) UTF-8 / 7-bit ASCII

bytes ([Ibyte)

int{32,64} (oTpmnuaTtenbHble 3Ha4YeHust - 10 6anT)
uint{32,64}

sint{32,64} (ZigZag ans oTpuuaTtenbHbiX 3HaYEHWI)

https://developers.google.com/protocol-buffers/docs/encoding
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Protocol buffers: wire types

Type Meaning Used For

0 Varint int32, int64, uint32, uint64, sint32, sinté4, bool, enum

1 64-bit fixed64, sfixed64, double

2 Length-delimited string, bytes, embedded messages, packed repeated fields
3 Start group groups (deprecated)

4 End group groups (deprecated)

5 32-bit fixed32, sfixed32, float
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Protocol buffers: Taru

e 1-2229(536,870,911)
e 19000 - 19999 3ape3epBupoBaHbl Ansa nMnneMeHtauum Protocol Buffers
e 1-15 3aHMMatoT 1 6anT, UICNONb3YEM AJ1S1 YaCTO UCMOSIb3YEMbIX NOSEN
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Protocol buffers: repeated fields

MacCCuB peasin3yeTcd 4epes repeated:

message SearchResponse ({
repeated Result results = 1;

}

message Result {
string url = 1;
string title = 2;
repeated string snippets = 3;

}
Snippets [ ]string “protobuf:"bytes,3,rep,name=snippets,proto3" json:"snippets,omitempty""”
Results [ ]1*Result “protobuf:"bytes,l,rep,name=results,proto3"” json:"results,omitempty""
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Protocol buffers: kommeHTapum

/* TloppoGHoe omnucaHue
* pe3yabTaTa TOKMCKa */
message Result {
string url = 1;
// Ha3BaHWE CTPAHUIIbI
string title = 2;
repeated string snippets = 3; // dparMeHTbl cTpaHUIbI
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Protocol buffers: peponTHblie 3HaYeHuns

string: nycTtasa cTpoka

number (int32/64 etc.): 0

bytes: nycto maccuBe

enum: NepBoe 3HayeHne

repeated: nycton maccus

Message - 3aBucuT oT A3blka (https://developers.google.com/protocol-buffers/docs/reference/go-generated#singular-
message) B ro- nil
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Protocol buffers: Enums

enum EyeColor {
UNKNOWN EYE COLOR = 0;
EYE GREEN = 1;
EYE BLUE = 2;

}

message Person {
string name = 1;
repeated string phone numbers = 2;
EyeColor eye color = 3;

}

type EyeColor int32

const (
EyeColor UNKNOWN EYE COLOR EyeColor = 0
EyeColor EYE GREEN EyeColor =1
EyeColor EYE BLUE EyeColor = 2
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Protocol buffers: Heckonbko coobuieHnin B ogHOM danne

message Person {
string name = 1;

Date birthday 2;
}
message Date {
int32 year = 1;
int32 month 2;

int32 day = 3;

message Person {
string name = 1;
Date birthday = 2;

message Address {
string street =
string city = 2;
string country = 3;

1;

}

Address address = 3;
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Protocol buffers: nmnopTbl

date.proto:

message BirthDate {
int32 year =1
int32 month

int32 day = 3;

person.proto:

import "date.proto";

message Person {
string name = 1;
BirthDate birthday = 2;

message Address {
string street =
string city = 2;
string country = 3;

1;

}

Address address = 3;
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Protocol buffers: nakeTbl

mydate.proto:

syntax = "proto3";
package my.date;

message Date {
int32 year =1
int32 month

int32 day = 3;

person.proto:

syntax = "proto3";

import "date.proto";
import "mydate.proto";

message Person {
string name = 1;
BirthDate birthday = 2;
my.date.Date last seen =

4;
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Protocol buffers: ynpaxHeHue

HanucaTb person.proto: ums, pamunus, agpec, pocT, Bec, BO3pacT
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Protocol buffers: go_package

simplepb - 6onee saKCNANLMTHO

syntax = "proto3";
package example.simple;
option go package = "simplepb";
message SimpleMessage {
int32 id = 1;
bool is simple = 2;

string name = 3;
repeated int32 sample list = 4;

// Code generated by protoc-gen-go. DO NOT EDIT.
// source: simple/simple.proto

package simplepb

import proto "github.com/golang/protobuf/proto”
import fmt "fmt"
import math "math"
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Protocol buffers: oneof, map

oneof - ToNbKO OAHO None U3 cnnucka MoXeT UMeTb 3HaYeHNe N He MOXET 6bITb repeated

message Message {
int32 id = 1;
oneof auth {
string mobile = 2;
string email = 3
int32 userid = 4

.
14
.
14

map: - acc. MaccuB, KNtoum - ckanspbl (kpome float/double) 3HaueHus - ntobble TUNbI, He MOXET 6bITb repeated

message Result {
string result = 1;

}

message SearchResponse {
map<string, Result> results = 1;

}
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Protocol buffers: Well Known Types

https://developers.google.com/protocol-buffers/docs/reference/google.protobuf

syntax = "proto3";

import "google/protobuf/timestamp.proto";
import "google/protobuf/duration.proto";

message MyMessage {
google.protobuf.Timestamp last online = 1;

google.protobuf.Duration session length 2;
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Protocol buffers: 3anucb Ha gnck, JSON

course := &myotus.Course{

Title: "Golang",

Teacher: []*myotus.Teacher{{Name: "Dmitry Smal", Id: 1}, {Name: "Alexander Davydov", Id: 2}},
}

out, err := proto.Marshal (course)

import "github.com/gogo/protobuf/jsonpb”

= Jjsonpb.Marshaler{}

marshaler :
= marshaler.MarshalToString(course)

res, err :
print(res)

{"title":"Golang", "teacher":[{"name":"Dmitry Smal",6"id":1},
{"name":"Alexander Davydov","id":2}]1}
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Protocol buffers: npsamas/obpaTtHasg cOBMeCTUMOCTb

* Scenario I:

Write data with Read data with

Forward compatible change

New .proto Old .proto

e Scenario 2:

Write data with Read data with

Backward compatible change

Old .proto New .proto
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Protocol buffers: npsmas/obpaTHasi COBMEeCTUMOCTb

He MeHsInTe Tern

CTapbIi Ko 6yaeT UrHOpMpoBaTb HOBbIE MOJIS

MPU HEN3BECTHbIX NONSIX UCMoNbytoTCA AedonTHble 3HadeHusa (TODOY)

Nosst MOXHO yAansiTb, HO He Nepencnosb3oBaTth Ter / aob6asuTb Nnpedpumk OBSOLETE_ / caenatb none reserved

https://developers.google.com/protocol-buffers/docs/proto#updating
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Protocol buffers: npsmas/obpaTHasi COBMEeCTUMOCTb

Jlo6aBneHue nonemn:

message MyMessage {
int32 id = 1;
+ no6aBuM string fist name = 2;

e CTapbli Kog 6yaeT MrHopMpoBaTb HOBOE NoJie
e HOBbIN KOA 6yAeT ncnosib3oBaTb 3HAYEHME MO YMOIYAHUIO MPU YTEHUM "cTapbIX" faHHbIX

[MepenMeHoOBaeHue Nonen:

message MyMessage {
int32 id = 1;
- fist name = 2;
+ person_ first name = 2;

° 6VIHapHOG npencrtaBeHne He MeHAETCAH, TK UMEET 3Ha4YEeHWNE TOJIbKO Ter
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Protocol buffers: npsmas/obpaTHasi COBMEeCTUMOCTb

reserved:

message Foo {
reserved 2, 15, 9 to 11;
reserved "foo", "bar";

MOXXHO pe3epBUpoBaTb TErM 1 Nnoss

CMeLlnBaTb HeNb3s

pe3epBupyeM Tern 4YTobbl HOBbIE NOMSA UX He Nepencnonb3oBanu (runtime errors)
pe3epBUpyeEM UMeHa nonewn, Ytobbl nsbexxatb 6aros

HUKOraa He y,qanﬂﬁTe 3ape3epBupoBaHHbie Terun
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Protocol buffers: peponTHblie 3HaYeHuns

e He MOXEeM OT/IMYUTb OTCYTCTBYHOLLLEE NOJIE OT NYCTOro
e y6eanTechb, YTO C T3 6U3HEC NTOrnKKN AedoNnTHble 3HaYeHUs1 6€CCMbICNIEHHbI

func (m *Course) GetTitle() string {
if m != nil {
return m.Title

}

return

enum’'bl TOXXe MOXHO p,OéaBJ'IFlTb, yoanAaTb U pe3epBunpoBaTb.

enum DayOfWeek {
DAY OF WEEK UNCPECIFIED = 0;
MONDAY = 1;
TUESDAY = 2;
WEDNESDAY =

3;
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Protocol buffers: style guide

https://developers.google.com/protocol-buffers/docs/style

ctpoka 80, otctyn 2

dannbl lower_snake_case.proto

coobuleHus CamelCase, nons - underscore_separated_names
CAPITALS_WITH_UNDERSCORES gns enums

message SongServerRequest {
required string song name = 1;

}

enum Foo {
FOO_UNSPECIFIED H
FOO_FIRST VALUE ;
FOO SECOND VALUE = 2;
}

0
1
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Tnnbl gRPC API

Unary Server Streaming
. I | I
2 < g P
| " (amam *
Client Streaming Bi Directional Streaming
.| 8. . .| e -> "
5 2 5 -
© > = <- ee. (°
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Unary boilerplate

syntax = "proto3";
package homework;

option go package = "homeworkpb";

service HomeworkChecker {
rpc CheckHomework (CheckHomeworkRequest) returns (CheckHomeworkResponse) {};

}

message CheckHomeworkRequest {
int32 hw = 1;
string code = 2;

}

message CheckHomeworkResponse {
int32 grade = 1;
}

go get -u github.com/golang/protobuf/protoc-gen-go
protoc proto/homework.proto --go out=plugins=grpc:.
protoc --java out=java --python out=python *.proto
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Boilerplate unary server (MMnopTbl y6pan ans KpaTKoCTH)

package main

import (
"otus-examples/otusrpc/homeworkpb"

"google.golang.org/grpc"
)

type otusServer struct {

}

func (s *otusServer) CheckHomework(ctx context.Context, req *homeworkpb.CheckHomeworkRequest) (*homewor
return nil, nil

}
func main() {
lis, err := net.Listen("tcp", "0.0.0.0:50051")
if err != nil {
log.Fatalf("failed to listen %v", err)
}
grpcServer := grpc.NewServer()

homeworkpb.RegisterHomeworkCheckerServer (grpcServer, &otusServer{})
grpcServer.Serve(lis)
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Boilerplate unary client (nmnopTbl yépan ans KpaTkocTw)

package main

import (
"context"
"log"
"otus-examples/otusrpc/homeworkpb"

"google.golang.org/grpc"
)

func main() {
cc, err := grpc.Dial("localhost:50051", grpc.WithInsecure())
if err != nil {
log.Fatalf("could not connect: %v", err)
}
defer cc.Close()
c := homeworkpb.NewHomeworkCheckerClient (cc)
grade, err := c.CheckHomework(context.Background(), &homeworkpb.CheckHomeworkRequest{Hw: 10, Code:
if err != nil {

log.Fatalf("err getting grade: %v", err)

}
println(grade.Grade)
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Boilerplate server streaming (server)

func (s *otusServer) CheckAllHomeworks(req *homeworkpb.CheckAllHomeworksRequest, stream homeworkpb.Home

for , hw := range req.Hw {
res := &homeworkpb.CheckHomeworkResponse{Hw: hw, Grade: 67}

stream.Send(res)
time.Sleep(time.Second)

}

return nil
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Boilerplate server streaming (client)

stream, err := c.CheckAllHomeworks (context.Background(), &homeworkpb.CheckAllHomeworksRequest{Hw: [
if err != nil {
log.Fatalf("CheckAllHomeworks err %v", err)
}
for {
msg, err := stream.Recv()
if err == i0.EOF {
break
}
if err != nil {
log.Fatalf("error reading stream: %$v", err)
}
print(msg.Grade)
}
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Boilerplate client streaming (server)

func (s *otusServer) SubmitAllHomeworks(stream homeworkpb.HomeworkChecker SubmitAllHomeworksServer) err
for {

req, err := stream.Recv()
if err == i0.EOF {
return stream.SendAndClose(&homeworkpb.SubmitAllHomeworksResponse{Accepted: true})

}
if err != nil {
return err

}

_ T req
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Boilerplate client streaming (client)

requests := []*homeworkpb.SubmitAllHomeworksRequest{
&homeworkpb.SubmitAllHomeworksRequest{Hw: 1, Code: "first"},
&homeworkpb.SubmitAllHomeworksRequest{Hw: 2, Code: "second"},

}
cstream, err := c.SubmitAllHomeworks (context.Background())
if err != nil {
log.Fatalf("err streaming: %v", err)
}
for , req := range requests {
cstream.Send(req)
}
res, err := cstream.CloseAndRecv()
if err != nil {
log.Fatalf("err getting resp: %v'", err)
}

println(res.GetAccepted())

Boilerplate bi-directional streaming server

func (s *otusServer) RealtimeFeedback(stream homeworkpb.HomeworkChecker RealtimeFeedbackServer) error {

for {

req, err := stream.Recv()

if err == i0.EOF {
return nil

}

if err != nil {
log.Fatalf("error reading client stream: %v", err)
return err

}

_ T req

sendErr := stream.Send(&homeworkpb.CheckHomeworkResponse{Hw: 1, Grade: 5})
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gRPC: Errors

https://grpc.io/docs/guides/error/ https://godoc.org/google.golang.org/grpc/codes
https://godoc.org/google.golang.org/grpc/status https:/jbrandhorst.com/post/grpc-errors/ http://avi.im/grpc-errors/

func (*server) SquareRoot(ctx context.Context, req *calculatorpb.SquareRootRequest) (*calculatorpb.Squa
fmt.Println("Received SquareRoot RPC")
number := req.GetNumber ()
if number < 0 {
return nil, status.Errorf(
codes.InvalidArgument,
fmt.Sprintf("Received a negative number: %v", number),
)
}

return &calculatorpb.SquareRootResponse{
NumberRoot: math.Sqrt(float64 (number)),
}, nil
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gRPC: Errors

res, err := c.SquareRoot(context.Background(), &calculatorpb.SquareRootRequest{Number: n})
if err != nil {

respErr, ok := status.FromError(err)

if ok {

// actual error from gRPC (user error)
fmt.Printf("Error message from server: %v\n", respErr.Message())
fmt.Println(respErr.Code())

if respErr.Code() == codes.InvalidArgument {
fmt.Println("We probably sent a negative number!")
return
}
} else {
return

}
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gRPC: Deadlines

clientDeadline := time.Now().Add(time.Duration(*deadlineMs) * time.Millisecond)
ctx, cancel := context.WithDeadline(ctx, clientDeadline)
if ctx.Err() == context.Canceled {

return status.New(codes.Canceled, "Client cancelled, abandoning.")

}
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gRPC: Reflection + Evans CLI

import "google.golang.org/grpc/reflection”

S := grpc.NewServer()
pb.RegisterYourOwnServer(s, &server{})

// Register reflection service on gRPC server.
reflection.Register(s)

s.Serve(lis)

https://github.com/ktr0731/evans
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gRPC: Security (SSL/TLS)

https://bbengfort.github.io/programmer/2017/03/03/secure-grpc.html https:/medium.com/@gustavoh/building-
microservices-in-go-and-python-using-grpc-and-tls-ssl-authentication-cfcee7c2b052
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gRPC + REST: clay

https://github.com/utrack/clay
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Clean Architecture

Yncraa apxutekTypa

| | bruaHec-npasnna npennpusTMA

| | BusHec-npaBna npunodelna

|| vrepdelic-ApanTepsi

MNpegcrasnenne

| | ®peliMBopim n ipaiiBepbi

e, T
ﬂﬁﬁgl.'i
BeixoqHOH NopT

CusHapHid
HcnonHuTEN:

Cuenapun
BxogHo# nopT
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Clean Architecture

https://blog.cleancoder.com/uncle-bob/2012/08/13/the-clean-architecture.html

e HE3aBUCMMOCTb OT pperMBOpKa

e TECTUPYEMOCTb

e HesaBucumMocTb oT Ul

e HE3aBUCUMOCTb OT 6a3bl JaHHbIX

e HE3aBUCMMOCTb OT KaKoro-nmb6o BHeLWHero cepeuca

MpaBuno 3aBUCUMOCTEN. 3aBUCUMOCTU B UCXOAHOM KOAie MOryT YKasbiBaTb TONIbKO BO BHYTpb. HUYTO U3 BHyTpeHHero Kpyra
He MOXKET 3HaTb YTO-IMOO0 O BHELLUHEM KpYre, HUYTO U3 BHYTPEHHEro Kpyra He MOXKeT yKasblBaTb Ha BHELUHWUIA KPYT.
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Clean Architecture

Entities (models, mogenu)

Use Cases (controllers, cueHapum)
Interface Adapters

Frameworks and Drivers (nH@pacTpykTypa)
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Clean Architecture

RPC
Act as Model or Domain 6
Model
# - Y
— REST
)
: ) Usecase/ .
Repositary Servica/Controller Sl CLI
Bussiness Logic Happen Here
Web

Micro-Services
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Clean Architecture

https://github.com/bxcodec/go-clean-arch
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https://github.com/bxcodec/go-clean-arch

TecT

https://forms.gle/SiDmYTPUUSLa3rA88

60/ 64


https://forms.gle/SiDmYTPUU5La3rA88

Ha 3aHAaATUumn

o Hayuymnuck nucatb gRPC cepsucel
e Hayumnucb nucartb Protobuf cxembl
e U3yuymnm npuHumunbl Clean Architecture
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Bonpocbl?
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Onpoc

He 3anonHmnTe 3anosiHUTb OMpoc. Ccblnka Ha orpoc 6Yﬂ,eT B C/l1aKe.
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Cnacunbo 3a BHMMaHue!

(- -
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