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k. LW go EE S T AT SLHL 1 L2 5 Multiple(), FF4E go F2 /7 B 3& 7R B
RS A L, BAERA — N B s L go 8 php Wi H, FEHH golang 1)
Multiple() /77 3REUTHEL S5 5, ESHLAR T go ik iyt FEmt & RPC I A .

gRPC:Google #H 13 T protobuf SZHL 1) RPC

J& B2 IT www.zhougejiaoit.com
1



https://ke.qq.com/course/4334973?tuin=a71606
http://www.zhougejiaoit.com

A\ =isxrEE

MallocFree.Com
BRI HRRER SaMMREEIMRELE

www.zhougejiaoit.com
https://www.grpc.io/docs/languages/
A high-performance, open-source universal RPC framework
gRPC & —MIURHT . JFIRR. mikpeim i A2 H(RPCHESE, AT LAFEAEAT-F 51517, gRPC
A5 S M I 5545 i L PR e BE 8 I AT IS, JFRIE TIEE R SR . gRPC STHF
B = A5 C++. Ruby. Python. Java. Go %%,
gRPC 7E7%5 F 3y 5 e 45 i il A5 2 R AR T2, SESE BbRiE. IS5 umIT R L& Hihe .

Linux C++HF & : Win+VSCode+Docker

22 %% docker: https://www.docker.com/get-started N 1F 8G, 16G
a. BT linux A%, Windows Subsystem for Linux
b. FTHF VT EfL: bededit /set hypervisorlaunchtype auto
c. W H B B . "registry-mirrors": [ "https://hub-mirrors.c.163.com",
"https://mirror.baidubce.com", "https://9cpn8tt6.mirror.aliyuncs.com" ]
d. fiEH WSL2 ' Vmmem I AF &5 F 3 K in] @ %UserProfile%/.wslconfig  wsl --shutdown bash
docker info
docker version
docker search ubuntu:20.04
docker pull xxx
docker images
BUEIF R B A
docker run -it -v /D/MallocFree2.0/zgjit-lesson/2grpc/demo:/grpcdemo -d -p 50051:50051 --na
me=grpcdev_new 5fc36d410b62
adduser zyr
su zyr
vim /etc/sudoers
zyr  ALL=(ALL:ALL) ALL
sudo apt-get update
sudo apt-get install build-essential
gcce --version
sudo apt-get install git
sudo apt-get install gdb
Ja B % %% : docker exec -it -u zyr 5446e04b5bce /bin/bash
docker ps

docker commit container_id imagename:v1.0
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REFBR AR R: Docker

https://docs.microsoft.com/zh-cn/windows/wsl/install-manual#step-4---download-the-linux-kern
el-update-package

AYR 4- R Linux WAZEHTE

wsl --set-default-version 2

' @ Docker Desktop - Install WSL 2 kernel update i '

WSL 2 installation is incomplete. |

The WSL 2 Linux kernel is now installed using a separate MS| update
package. Please click the link and follow the instructions to install the |
kernel update: https://aka.ms/wsl2kernel.

Press Restart after installing the Linux kernel.

Restart Cancel |

1. T EEHE:

o ERT x64 IHEHAT WSL2 Linux REZEFHE ¢

(OF =3

WERERVE ARMG4 THEHL, 15 FE ARM64 B, MEFBEESSHENNEEER, BT
Tran 215 aE PowerShell, FTEIN: systeminfo | find "System Type"., Caveat: 7EJE
AR Windows |, {RETEEM/IESOEZRE, Xd"System Type T8t iT8E, {ROJ8E
RREXS [SHTHENCERT find t0%.  Hl30, FEMEBRTEER systeninfo | find

'"Systemtyp"' o

2T E—Sh T HINEHE, (WELLET - RREHERREHEA IR, & 2 LU

IBfT
=5 )

VSCode R%EiH{F, &EIE docker

‘2% VSCode M AHIEHEH: https://code.visualstudio.com/
Remote-Containers

C/C++ ffifH
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Edigiig on Container 5fc36d410b62 (grpcdev_new)

»* Container 5fc36d410b62 (grpcdev new) GI0 A0 481

BT A: CMake(1)

cmake /& makefile ) L2 T H, AT #HEMN makefile, -1k H 81T 5 makefile I E
KIAER . makefile 38 & KM TR 4RI IEF &, T HHS makefile ) TAEE BN, #
RARM R R I A 5 i . X T RZBIH , 2575 &G H B —LEH) cmake SRAER
makefile, TAZ3NT%iS makefile

https://cmake.org/

tar -xvf cmake-3.22.0-rc2.tar.gz

cd cmake-3.22.0-rc2

./bootstrap

make

make install
cmake ZBRINZHETE Jusr/local/bin

&~/ bashre, I export PATH="$PATH:/usr/local/bin"
source ~/.bashrc
sudo apt-get install cmake

cmake -version

wget -q -0 cmake-linux.sh
https://github.com/Kitware/CMake/releases/download/v3.19.6/cmake-3.19.6-Linux-x86_64.sh
sh cmake-linux.sh -- --skip-license --prefix=SMY_INSTALL_DIR
rm cmake-linux.sh
#include <iostream>
int main(int argc, char *argv[])
{
std::cout << "Hello CMake!" << std::endl;

return O;
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#CMakelists.txt

#Set the minimum version of CMake that can be used
# To find the cmake version run

# S cmake --version
cmake_minimum_required(VERSION 3.5)

# Set the project name
project (hello)

# Add an executable

add_executable(hello main.cpp)
mkdir build && cd build && cmake ../ && make

CMake(2)

PROJECT(main)
CMAKE_MINIMUM_REQUIRED(VERSION 3.10)
ADD_SUBDIRECTORY( src)

AUX_SOURCE_DIRECTORY(. DIR_SRCS)
ADD_EXECUTABLE(main ${DIR_SRCS} )
TARGET_LINK_LIBRARIES( main Test protobuf pthread )

AUX_SOURCE_DIRECTORY(. DIR_TEST_SRCS)

file(GLOB DIR_TEST_SRCS proto/*.cc)

file(GLOB_RECURSE DIR_TEST_SRCS S{PROJECT_SOURCE_DIR}/src/*.cc)
ADD_LIBRARY ( Test ${DIR_TEST_SRCS})

set(CMAKE_CXX_COMPILER /usr/local/bin/g++-10)

set(CMAKE_CXX_COMPILER clang++)

set(CMAKE_CXX_STANDARD 17)

string(APPEND CMAKE_CXX_FLAGS " -Wall -Wextra -Winline -Wshadow -Werror")
string(APPEND CMAKE_CXX_FLAGS " -Wno-switch -Wno-sign-compare")

set(LIB_NAME mytestlib)
include_directories(src/thirdparty)

SET(CMAKE_CXX_FLAGS_DEBUG "SENV{CXXFLAGS} -00 -Wall -g -ggdb")
SET(CMAKE_CXX_FLAGS_RELEASE "SENV{CXXFLAGS} -03 -Wall")
ccmake .
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CMAKE_BUILD_TYPE B A Debug

—— CMakelLists.txt
— build

—— main.cc

—— src

—— CMakelLists.txt
—— func.cc

Test protobuf pthread

Ubuntu:20.04+GCC9 gRPC %%

sudo apt-get install pkg-config ~ (ZZEUNHE, 7E# ubuntu J5)
sudo apt-get install autoconf automake libtool make g++ unzip
sudo apt-get install libgflags-dev libgtest-dev

sudo apt-get install clang libc++-dev

sudo apt-get install golang

sudo apt-get install openssl libssl-dev

sudo apt-get install zlib1g zliblg-dev

sudo apt-get install libc-ares-dev libc-ares2

sudo apt-get install cmake

git clone https://gitee.com/githubplus/grpc.git https://github.com/grpc/grpc.git
cd grpc

git tag

git checkout v1.20.0

&4 gitmodules, i A gitee.com/githubplus

git submodule sync

git submodule update --init

cd third_party/protobuf/

&4 .gitmodules

git submodule update —-init --recursive  //HfifR & TR, FEOETEE = 5 URED
sudo ./autogen.sh [/ R B A

sudo ./configure /14 Makefile A

sudo make

sudo make install
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sudo Idconfig /] FEHILEESEAFE  Set disable_coredump false  >> /etc/sudo.conf
which protoc /] BERAR R E

protoc --version  //Ki BT SE 1T LA R

cd../..

be src/core/lib/gpr/log_linux.cc . src/core/lib/gpr/log_posix.cc .

src/core/lib/iomgr/ev_epollex_linux.cc 1X J 1/ SCAFH Y
gettid()UA sys_gettid()

&4 third_party/boringssl/crypto/x509/x509_test.cc Test A Testl

cmake -DgRPC_INSTALL=ON -DgRPC_ZLIB_PROVIDER=package
-DgRPC_CARES_PROVIDER=package -DgRPC_PROTOBUF_PROVIDER=package
-DgRPC_SSL_PROVIDER=package .

A

CMake Error at cmake/cares.cmake:34 (find_package):

Could not find a package configuration file provided by "c-ares" with any
of the following names:

c-aresConfig.cmake
c-ares-config.cmake
Add the installation prefix of "c-ares" to CMAKE_PREFIX_PATH or set
"c-ares_DIR" to a directory containing one of the above files. If "c-ares"
provides a separate development package or SDK, be sure it has been
installed.
Call Stack (most recent call first):
CMakelists.txt:116 (include)
-- Configuring incomplete, errors occurred!
M) 2% cares:
cd grpc/third_party/cares/cares
mkdir build
cd build
cmake -DCMAKE_BUILD_TYPE=Release ..
make install
SRIG TR 9 1% grpce:
sudo make
sudo make install

cd examples/cpp/helloworld

cmake .

J& B2 IT www.zhougejiaoit.com
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O AR -
CMake Error at CMakelLists.txt:65 (find_package):
Could not find a package configuration file provided by "Protobuf" with any

of the following names:

ProtobufConfig.cmake

protobuf-config.cmake

Add the installation prefix of "Protobuf" to CMAKE_PREFIX_PATH or set
"Protobuf_DIR" to a directory containing one of the above files. If
"Protobuf" provides a separate development package or SDK, be sure it has

been installed.

AT
1.cd grpc/third_party/protobuf/cmake/
2.mkdir build

3.cd build/

4.cmake ..

5.make && make install

then the proobuf.cmmake config will be installed in cmake's dir.

SR G 4k 5:4% % helloword:
make

ProtoBuf(1)

Protobuf & —FE (S i AL I S M AL Bl A s 5, mT DUR Tt s e s e . ERE G
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MEHARAF L RPC FHEAcHedg =0 AT HFIE WP . B ESESIES LR, P&
K W RAFIMLE R . HATSRME T C++. Java. Python. Go Z5ifi 5 API.
23, “tom” HAXfF
struct _Data{

int age;

char name[128];
}Data;

message Data{
intage=1;
string name = 2;
}

{"age":23, "name":"tom"}

ProtoBuf(2) demo

23, "tom"

struct _Person{

int age;

char name[128];
}Person;

message Person{

int32 age=1;

string name = 2;

{"age":23, "name":"tom"}

protoc -l ./ --cpp_out=./ ./person.proto -->person.pb.h, person.pb.cc
syntax = "proto3";

package zgjit;

message Person {

uint32 age =1;

string name = 2;

J& B2 IT www.zhougejiaoit.com
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#include <iostream>
#include <fstream>

#include "person.pb.h"

int SerializePerson() {

zgjit::Person person;
person.set_age(23);
person.set_name("tom");

std::fstream output("./person.dat", std::ios::out | std::ios::trunc | std::ios::binary);

if (Iperson.SerializeToOstream(&output)) {
std::cout << "Failed to write person.dat." << std::endl;

return -1;
return O;

int DeserializePerson () {
zgjit::Person person;

std::fstream input("./person.dat", std::ios::in | std::ios::binary);
if (person.ParseFromlistream(&input)) {
std::cout<<"name:"<<person.name()<<" "<<"age:"<< person.age()<<std::endl;

return 0;

}else {
std::cout << "Failed to parse person.dat" << std::endl;

return -1;

int main(void) {

if(SerializePerson() == 0) {
std::cout<<"SerializePerson() succeed"<<std::endl;

if(DeserializePerson() == 0) {

J& B2 IT www.zhougejiaoit.com
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std::cout<<"DeserializePerson() succeed"<<std::endl;

return 0;

cmake_minimum_required(VERSION 2.8)
project(protobufDemo)
set(CMAKE_CXX_FLAGS "${CMAKE_CXX_FLAGS} -std=c++11")

set(protobuf_MODULE_COMPATIBLE TRUE)
find_package(Protobuf CONFIG REQUIRED)
message(STATUS "Using protobuf ${protobuf VERSION}")

set(_PROTOBUF_LIBPROTOBUF protobuf::libprotobuf)

set(ps_proto_srcs "S{CMAKE_CURRENT_BINARY_DIR}/person.pb.cc")
set(ps_proto_hdrs "S{CMAKE_CURRENT_BINARY_DIR}/person.pb.h")

# Include generated *.pb.h files
include_directories("S{CMAKE_CURRENT_BINARY_DIR}")

add_executable(protobufDemo "main.cc"
S{ps_proto_srcs})

target_link_libraries(protobufDemo
S{_PROTOBUF_LIBPROTOBUF})

gRPC AI1f5F helloworld |47

1, ThEE: world-->hello world

2, proto: grpc/examples/protos :helloworld.proto
protoc

.grpc.pb.h, .grpc.pb.cc (Service, Stub)

J& B2 IT www.zhougejiaoit.com
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.pb.h, .pb.cc
3, fRf%: grpc/examples/cpp/helloworld:
client:GreeterClient: serverip:port->channel->stub->sayHello
server:GreeterServicelmpl:Service
WA A
4, 9%1*%5 demo: CMakelists.txt demo

gRPC Add Demo

1, %€ X protobuf X1 request 45 #, response 4544, rpc # 1H

2, YaP¥ protobuf 3 f4: protoc

protoc -I ./protos --cpp_out=./ ./protos/add.proto

protoc -1 ./protos
--plugin=protoc-gen-grpc=/usr/local/bin/grpc_cpp_plugin ./protos/add.proto
3, 95 55

4, 95K I

5, 4Pk (cmake) CMakelists.txt J#7

syntax = "proto3";
package myadd;

service AddService {
rpc DoAdd(AddRequest) returns(AddResponse) {}

}

message AddRequest {
sint32x=1;
sint32y=2;

}

message AddResponse {
sint32 sum =1;

int32 err_code = 2;
string err_msg = 3;
}
#include <iostream>
#include <memory>

#include <string>

J& B2 IT www.zhougejiaoit.com
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#include <grpcpp/grpcpp.h>
#include "add.grpc.pb.h"

using grpc::Channel;
using grpc::ClientContext;
using grpc::Status;

using myadd::AddRequest;
using myadd::AddResponse;
using myadd::AddService;

class AddClient {
public:
AddClient(std::shared_ptr<Channel> channel)
: stub_(AddService::NewStub(channel)) {}

// Assembles the client's payload, sends it and presents the response back
// from the server.
int DoAdd(int a, int b, int &sum) {

// Data we are sending to the server.

AddRequest request;

request.set_x(a);

request.set_y(b);

// Container for the data we expect from the server.
AddResponse response;

// Context for the client. It could be used to convey extra information to
// the server and/or tweak certain RPC behaviors.
ClientContext context;

gpr_timespec ts;

ts.tv_sec = 6;

ts.tv_nsec = 0;//44#}
ts.clock_type = GPR_TIMESPAN;
context.set_deadline(ts);

// The actual RPC.
Status status = stub_->DoAdd(&context, request, &response);

J& B2 IT www.zhougejiaoit.com
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std::cout<<"err_code:"<<response.err_code()<<"
err_msg:"<<response.err_msg()<<std::endl;

// Act upon its status.
if (status.ok()) {
sum = response.sum();
return response.err_code();
}else {

std::cout<<status.error_code()<<":"<<status.error_message()<<std::endl;

sum =0;
return -1;
}
}
private:

std::unique_ptr<AddService::Stub> stub_;
2

int main(int argc, char** argv) {
// Instantiate the client. It requires a channel, out of which the actual RPCs
// are created. This channel models a connection to an endpoint (in this case,
// localhost at port 50051). We indicate that the channel isn't authenticated
// (use of InsecureChannelCredentials()).
AddClient adder(grpc::CreateChannel(

"localhost:50051", grpc::InsecureChannelCredentials()));

intsum =0;
int res = adder.DoAdd(3, 5, sum);
if(res==0) {

std::cout<<"DoAdd succeeded, the sum is "<< sum <<std::endl;
}else {
std::cout<<"DoAdd failed"<<std::end|I;

return O;
}
#include <iostream>
#include <memory>
#include <string>
#include <thread>

J& B2 IT www.zhougejiaoit.com
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#include <grpcpp/grpcpp.h>

#include "add.grpc.pb.h"

using grpc::Server;

using grpc::ServerBuilder;

using grpc::ServerContext;

using grpc::Status;

using myadd::AddRequest;

using myadd::AddResponse;

using myadd::AddService;

class AddServicelmpl final : public AddService::Service {

Status DoAdd(ServerContext* context, const AddRequest* request,
AddResponse* response) override {

response->set_sum(request->x() + request->y());
response->set_err_code(0);
response->set_err_msg("success");

std::this_thread::sleep_for(std::chrono::milliseconds(5000));
return Status::0K;

void RunServer() {

std::string server_address("0.0.0.0:50051");
AddServicelmpl service;

ServerBuilder builder;

// Listen on the given address without any authentication mechanism.
builder.AddListeningPort(server_address, grpc::InsecureServerCredentials());
// Register "service" as the instance through which we'll communicate with
// clients. In this case it corresponds to an *synchronous* service.
builder.RegisterService(&service);

// Finally assemble the server.

std::unique_ptr<Server> server(builder.BuildAndStart());

std::cout << "Server listening on " << server_address << std::endl;

// Wait for the server to shutdown. Note that some other thread must be

J& B2 IT www.zhougejiaoit.com
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// responsible for shutting down the server for this call to ever return.
server->Wait();

int main(int argc, char** argv) {
RunServer();

return O;

Protobuf & k£

LAY

ESRALE

& enum

Kl

Map

syntax="proto3";

package mallocfree;

option java_package = "com.example.foo.mallocfree";

option go_package = “./;mallocfree”

message Data{
int32 age=1;

string name = 2;

H—ATIRT T proto3 Wik: WIREAIREIXA, HWEFEHSMLH proto2

B/MPFRIR S AT LA 1 P48, f K F) 2429 - 1, or 536,870,911, A~ Al DA F H o (1 [19000 —
19999]

A T BB ME— (1) — N ECTAR R R X SRR IR R A F R AE I B 1 3t b g 20 R R 0 A4
By, — BIFAAE AR RO AT . V8. [1,15]2 N HIARIR S 78 4R B R s figt 2= o5 — AN 7
7.[16,204712 A BIAR RS I o5 2 AN 2795 o it DARE 12 O R e 40 26 Y I )V 2T R AR BE [1,15]
ZWEIARRS . Yhd: EOMKRA ATRER NN . S BRSNS T — AR iR

int32  A[AEK YRS fixed32

int64 fixed64
uint32

uint64

sint32 H 5 A K iY sfixed32

sint64 sfixed64

J& B2 IT www.zhougejiaoit.com
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bool
float
double
string
bytes
sint32/sint64, 15 int32/int64 1E 1 T ox S A XH. R int32 o — A,
iR 10 N, LR B T MR RIS BORE R A RALH sint32, 2] Zigzag
i 77 ORI = AR (IE S BN AS 77 ORI, B B 4a 0B /D I, 2 EEAEH int32
M7 N BIRZ 7. -1 gafid o 1, 1950 2, -2 JRfidh 3),

zhougejiaoit.com

ProtoBuf s 5

syntax = "proto3";
import "phone.proto";
package humanface;

service HumanFaceService {
/] AR NI E R
rpc UploadFaceData (UploadFaceRequest) returns (UploadFaceResponse) {

}

1

message Facelocation {
floatx = 1;
floaty = 2;
floatz = 3;

}

message Facelnfo {
string faceid = 1;
string sex = 2;
FacelLocation facelocation = 3;

J& B2 IT www.zhougejiaoit.com
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}

message UploadFaceRequest {
repeated Facelnfo faceinfoArray = 1;

Osos=2;

}

enum Os {
Android = 0;
i0S=1;

}

message UploadFaceResponse {
int32 err_code =1;

string err_msg = 2;

#include <iostream>
#include <memory>
#include <string>

#include <grpcpp/grpcpp.h>
#include "humanface.grpc.pb.h"

using grpc::Channel;
using grpc::ClientContext;
using grpc::Status;

using humanface::UploadFaceRequest;
using humanface::UploadFaceResponse;
using humanface::HumanFaceService;

class FaceClient {
public:
FaceClient(std::shared_ptr<Channel> channel)
: stub_(HumanFaceService::NewStub(channel)) {}

// Assembles the client's payload, sends it and presents the response back
// from the server.
int DoUploadFaceData() {

// Data we are sending to the server.

UploadFaceRequest request;

J& B2 IT www.zhougejiaoit.com
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humanface::0s os = humanface::0s::Android;

request.set_os(os);

for(int i=0; i<5; i++) {

humanface::Facelnfo *faceinfo = request.add_faceinfoarray();

char buf[16] = {0};
snprintf(buf, sizeof(buf), "%d", 1000+i);

faceinfo->set_faceid(buf);
faceinfo->set_sex("male");

humanface::Facelocation *facelocation = new humanface::FacelLocation();
facelocation->set_x(1.0 + i);

facelocation->set_y(2.0 + i);

facelocation->set_z(3.0 +i);
faceinfo->set_allocated_facelocation(facelocation);

//delete facelocation;

// Container for the data we expect from the server.

UploadFaceResponse response;

// Context for the client. It could be used to convey extra information to
// the server and/or tweak certain RPC behaviors.

ClientContext context;

// The actual RPC.
Status status = stub_->UploadFaceData(&context, request, &response);

std::cout<<"err_code:"<<response.err_code()<<"
err_msg:"<<response.err_msg()<<std::endl;

// Act upon its status.
if (status.ok()) {

return response.err_code();
}else {

return -1;
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private:
std::unique_ptr<HumanFaceService::Stub> stub_;

5

int main(int argc, char** argv) {
// Instantiate the client. It requires a channel, out of which the actual RPCs
// are created. This channel models a connection to an endpoint (in this case,
// localhost at port 50051). We indicate that the channel isn't authenticated
// (use of InsecureChannelCredentials()).
FaceClient faceClient(grpc::CreateChannel(

"localhost:50051", grpc::InsecureChannelCredentials()));

int res = faceClient.DoUploadFaceData();
if(res==0) {

std::cout<<"DoUploadFaceData succeeded"<<std::endl;
}else {

std::cout<<"DoUploadFaceData failed"<<std::endl;

return 0;

#include <iostream>
#include <memory>
#include <string>

#include <grpcpp/grpcpp.h>
#include "humanface.grpc.pb.h"

using grpc::Server;
using grpc::ServerBuilder;
using grpc::ServerContext;
using grpc::Status;

using humanface::UploadFaceRequest;
using humanface::UploadFaceResponse;
using humanface::HumanFaceService;
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class HumanFaceServicelmpl final : public HumanFaceService::Service {
Status UploadFaceData(ServerContext* context, const UploadFaceRequest* request,

UploadFaceResponse* response) override {

std::cout<<"client request in"<<std::endl;

std::cout<<std::endl;

switch(request->os()) {

case humanface::0s::Android:
std::cout<<"Os: Android"<<std::endl;
break;

case humanface::0s::i0S:
std::cout<<"Os: i0S"<<std::endl;
break;

default:
std::cout<<"Unknown os"<<std::endl;

std::cout<<std::endl;

for(inti = 0; i < request->faceinfoarray_size(); i++) {
humanface::Facelnfo faceinfo = std::move(request->faceinfoarray()[i]);
std::cout<<"faceid:"<<faceinfo.faceid().c_str()<<"
sex:"<<faceinfo.sex().c_str()<<std::endl;
humanface::FacelLocation facelocation = faceinfo.facelocation();
std::cout<<"face location:"<<"x:"<<facelocation.x()<<" y:"<<facelocation.y()<<"
z:"<<facelocation.z()<<std::endl;
std::cout<<std::endl;

response->set_err_code(0);
response->set_err_msg("success");
std::cout<<"client request finished"<<std::endl;

return Status::0K;

void RunServer() {
std::string server_address("0.0.0.0:50051");
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HumanFaceServicelmpl service;

ServerBuilder builder;

// Listen on the given address without any authentication mechanism.
builder.AddListeningPort(server_address, grpc::InsecureServerCredentials());
// Register "service" as the instance through which we'll communicate with
// clients. In this case it corresponds to an *synchronous* service.
builder.RegisterService(&service);

// Finally assemble the server.

std::unique_ptr<Server> server(builder.BuildAndStart());

std::cout << "Server listening on " << server_address << std::endl;

// Wait for the server to shutdown. Note that some other thread must be
// responsible for shutting down the server for this call to ever return.
server->Wait();

int main(int argc, char** argv) {
RunServer();

return 0;

Protobuf: &, P, , “HEHIfAECIERE, FIAEH — DML T RS protobuf 5 json 4k .
json2pb

1, ffif bytes [fi /N2 string

protobuf [¥] bytes Fl string &S HE R 7~ T FF B #OW B C++H1 [ std::string, {HJ2 string 2884 25 %6}
FAFER AL utf8 4% RS, T bytes Az, FIUL{EF bytes iS58 m . bytes i&H T4E
P81 eri il S ) /7

2, f#1H optional A& required B,

optional “FE AL, FEAE S BRI proto Xt % 1 FE AL AN S FE A4k, W] [6) Jim A ) AT 3
&, LUSHIE 7B, Bl IH 7 B A 5 2E g .

requried FEER FBULAUFAE, 752> FEL proto AT R, ¥ REEE LSRR e e
BN . TEIEAESE

proto3 B, ERiAEI A optional

B 4 protobuf f) gRPC v H

syntax = "proto3";

package humanface;
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service HumanFaceService {
/] AR NI E R
rpc UploadFaceData (UploadFaceRequest) returns (UploadFaceResponse) {
}

}

message Facelocation {
float x = 1;
floaty =2;
floatz = 3;

}

message Facelnfo {
string faceid = 1;
string sex = 2;
Facelocation facelocation = 3;

}

enum Os {
Android = 0;
i0S=1;

}

message UploadFaceRequest {
repeated Facelnfo faceinfoArray = 1;
Osos=2;

}

message UploadFaceResponse {
int32 err_code = 1;

string err_msg = 2;

protobuf F YR

facelocation
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Uplc quest request;

human

char buf[16]
snprintf(buf, of "%d", 1eee+i);
faceinfo->set faceid(buf);

faceinfo->set_sex("m A

: n *facelocation = new humanfac
tacelocation->set x{1.9 + 1);
facelocation->set y(2.0 + i);
facelocation->set z(3.0 + i);
faceinfo->set allocated facelocation(facelocation);

protobuf VS json

protobuf It /5 :

1. HERELF /R E A, ARS8/, JISON & SCAR MRS X, BEECRIVT i BN 1% o8 2
8] 77 H. 5 #%FF(1000,” 1000 “). jackson, fastjson & X 5|k

2. ARBGAERMLE], HW T —AIESS protoc, RFHEEMEIHATHRPE, W LAYwEF AL JAVA.
python. C++, GO fUHg

3. SCHFIA E A A 1 T A

4, XFFZMgIEEF

protobuf H 4 :

1. ks BT e 2=

2. GRZ EAE, PN B ARG S AR R AT

3. EHAMEZE, RIFARE—MERPRME. L json F1 XML, 8PS BRI AL

gRPC MO#iE=

1. R AL (Simple RPC) — Ju# = (Unary RPC)
B RARE R, —HSRE, RS b N

2. H PR e s (Client-side streaming RPC)
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5 7 Ui R 8 1) R 5% S AOR BRI, AERREE WS, H IR SS S i (Al — AN
& i write, AR5 Ui read
F0l: (A RERGLMEE, S, 8 B RIIRS &

3. MRS um B RS (Server-side streaming RPC)

P i R — K, MRS i n] DA 23R [ R A

45 i write, %% /7 Ui read

el B g e A 5 v Ak — AN SRS IR 55 i e 5 kk [ 12 e 5 ) S B A

4, XA HHERAE (Bidirectional streaming RPC)
P i AR S5 S 0 mT LA 1)) 7 R IR AR -
S WIERALERA

syntax = "proto3";

package transferfile;

service TransferFile {
//Client-side streaming RPC
//write-->read

rpc UploadFile(stream FileChunk) returns (UploadReply) {}

//Server-side streaming RPC
//read<--write

rpc DownloadFile(DownloadRequest) returns (stream FileChunk) {}

//Bidirectional streaming RPC
//write-->read
//read<--write
rpc Talk(stream TalkContent) returns (stream TalkContent) {}
}
message FileChunk {
bytes buffer = 1;
}
message UploadReply {
int32 length = 1;
}
message DownloadRequest {
string filename = 1;

message TalkContent {
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string content = 1;

#include <iostream>
#include <string>
#include <fstream>
#include <vector>
#include <thread>

#include <chrono>

#include <grpc/grpc.h>

#include <grpc++/channel.h>

#include <grpc++/client_context.h>
#include <grpc++/create_channel.h>
#include <grpc++/security/credentials.h>

#include "filetransfer.grpc.pb.h"
using grpc::Channel;
using grpc::ClientContext;
using grpc::ClientWriter;
using grpc::Status;
using transferfile::FileChunk;
using transferfile::UploadReply;
using transferfile::DownloadRequest;
using transferfile::TransferFile;
using transferfile::TalkContent;
#define CHUNK_SIZE 1024 * 1024
class TransferFileClient
{
public:
TransferFileClient(std::shared_ptr<Channel> channel)
stub_(TransferFile::NewStub(channel)){};
void UploadFile(std::string filename)
{
FileChunk chunk;
char data[CHUNK_SIZE];
UploadReply reply;
ClientContext context;

std::ifstream infile;
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infile.open(filename, std::ifstream::in | std::ifstream::binary);

std::unique_ptr<ClientWriter<FileChunk>> writer(stub_->UploadFile(&context,

while (linfile.eof()) {
infile.read(data, CHUNK_SIZE);
chunk.set_buffer(data, infile.gcount());
if (lwriter->Write(chunk)) {
break;

}
writer->WritesDone();
Status status = writer->Finish();
if (status.ok()) {
std::cout<<"file transfered success, sent:"<<reply.length()<<" bytes"<<std::endl;
}else {
std::cout << "TransferFile rpc failed." << std::endl;
std::cout<<"err code:"<< status.error_code()<<std::endl;

void DownloadFile(std::string file)

{

DownloadRequest request;
request.set_filename(file);

std::string filename ="./zyr-download.jpg";

FileChunk chunk;

std::ofstream outfile;

size_t filelen = 0;

outfile.open(filename, std::ofstream::out std::ofstream::trunc

std::ofstream::binary);

grpc::ClientContext context;

std::unique_ptr<grpc::ClientReader<FileChunk>>

reader(stub_->DownloadFile(&context, request));

while(reader->Read(&chunk)) {
const char *data = chunk.buffer().c_str();
outfile.write(data, chunk.buffer().length());
filelen += chunk.buffer().length();
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}

outfile.close();

grpc::Status status = reader->Finish();
if (status.ok()) {

std::cout<<"file download success, received:"<<filelen<<" bytes'"<<std::endl;
}else {

std::cout << "TransferFile rpc failed." << std::endl;

std::cout<<"err code:"<< status.error_code()<<std::endl;

}
void Talk(const std::vector<std::string> & talks) {

grpc::ClientContext context;
std::shared_ptr<grpc::ClientReaderWriter<TalkContent, TalkContent>>
stream(stub_->Talk(&context));

std::thread worker([stream, &talks]() {
TalkContent content;
for (const auto & talk : talks) {
content.set_content(talk);
if (Istream->Write(content)) {

break;

std::this_thread::sleep_for(std::chrono::milliseconds(1000));
}
stream->WritesDone();

1;

TalkContent talkContent;
while (stream->Read(&talkContent)) {
std::cout <<talkContent.content()<< std::endl;;

worker.join();
grpc::Status status = stream->Finish();
if(status.ok()) {

std::cout<<"talk finished success"<<std::endl;
lelse {

std::cout << "talk rpc failed." << std::endl;
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std::cout<<"err code:"<< status.error_code()<<std::endl;

}
private:
std::unique_ptr<TransferFile::Stub> stub_;

int main(int argc, char** argv){

TransferFileClient transferFile(grpc::CreateChannel("localhost:50052",
grpc::InsecureChannelCredentials()));

std::cout<<"Press enter key to start upload file"<<std::endl;

std::cin.ignore();

transferFile.UploadFile("./zyr1.jpg");

std::cout<<"Press enter key to start download file"<<std::endl;
std::cin.ignore();
transferFile.DownloadFile("./zyr2.jpg");

std::cout<<"Press enter key to start talk"<<std::endl;
std::cin.ignore();

std::vector<std::string> talksVec = {"my name is:tom", "my name is:susan",

"my name is:lily", "my name is:jacob", "my name is:david"};
transferFile.Talk(talksVec);

return 0;

#include <iostream>

#include <fstream>

#include <string>

#include <grpc/grpc.h>

#include <grpc++/server.h>

#include <grpc++/server_builder.h>

#include <grpc++/server_context.h>

#include <grpc++/security/server_credentials.h>
#include "filetransfer.grpc.pb.h"

#define CHUNK_SIZE 1024 * 1024
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using grpc::Server;
using grpc::ServerBuilder;
using grpc::ServerContext;
using grpc::ServerReader;
using grpc::Status;

using transferfile::FileChunk;
using transferfile::TalkContent;
using transferfile::UploadReply;
using transferfile::TransferFile;
#define CHUNK_SIZE 1024 * 1024

class TransferFilelmpl final : public TransferFile::Service {
public:
Status UploadFile(ServerContext* context, ServerReader<FileChunk>* reader, UploadReply*
reply) {
FileChunk chunk;
const char *filename ="./zyr2.jpg";
std::ofstream outfile;
const char *data;
outfile.open(filename, std::ofstream::out std::ofstream::trunc
std::ofstream::binary);
while (reader->Read(&chunk)) {
std::cout<<"file transfering from client"<<std::endl;
data = chunk.buffer().c_str();
outfile.write(data, chunk.buffer().length());
}
long pos = outfile.tellp();
reply->set_length(pos);
outfile.close();
return Status::0K;

Status DownloadFile(grpc::ServerContext * context,
const transferfile::DownloadRequest * request,
grpc::ServerWriter<FileChunk> * writer) override {
std::string filename = request->filename();
std::ifstream infile;
char data[CHUNK_SIZE];
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FileChunk chunk;

infile.open(filename, std::ifstream::in | std::ifstream::binary);
while (linfile.eof()) {
std::cout<<"file transfering to client"<<std::endl;
infile.read(data, CHUNK_SIZE);
chunk.set_buffer(data, infile.gcount());
if (lwriter->Write(chunk)) {
// Broken stream.
break;

}
return grpc::Status::OK;

Status Talk(grpc::ServerContext * context,
grpc::ServerReaderWriter<TalkContent, TalkContent>
* stream) override {
TalkContent talkContent;
while(stream->Read(&talkContent)) {
auto msg = talkContent.content();
std::cout<<msg<<std::endl;
size_t pos = msg.find(":");
if(pos!=std::string::npos) {
std::string name = msg.substr(pos+1);
talkContent.set_content("nice to meet u, " + name);
stream->Write(talkContent);

}
return grpc::Status::OK;

void RunServer() {
std::string server_address("0.0.0.0:50052");
TransferFilelmpl service;
ServerBuilder builder;
builder.AddListeningPort(server_address, grpc::InsecureServerCredentials());
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builder.RegisterService(&service);
std::unique_ptr<Server> server(builder.BuildAndStart());
std::cout << "Server listening on " << server_address << std::endl;
server->Wait();

int main(int argc, char** argv) {

RunServer();
return O;

gRPC iBRi&E

/] VBRI I ]

grpc::ClientContext context;

gpr_timespec ts;

ts.tv_sec =5;

ts.tv_nsec = 0;//ZNF»

ts.clock_type = GPR_TIMESPAN;
context.set_deadline(ts);

Status status = stub_->rpcFunc(&context, request, reply);

std::cout << status.error_code() << ": " << status.error_message()

<< std::endl;

DEADLINE_EXCEEDED =4

Stob i ?

%% GRPC (1)

FRL57F

ReadFile,read/write

receive/send

Status status = stub_->SayHello(&context, request, reply);

N A B

SRS, —EHITENEN ZJEARE . RS T R R ?
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F# GRPC (2) :BPFimRT

gRPC I/~ FEf] greeter_async_client.cc AN — M IEM R P, BRI 7 5015
K, HEBHFENRERRE, SGRN T —AFEPIHA.

545 GRPC (3) iR i o0

I H RequestSayHello FF /a3 A BEGAE (S TyEM 7 — /MRS -) AR5 7520 R 2)E
-) #R¥E RequestSayHello ZHUIMA —NBAF-) MBI A1 B H £ 95 4b E-) 3 FH responder.Finish
RIE-) RIBRE N2 NAFI-) IEEIX R AR AR .

i CallData X %, 3% 7 — AR R I P LB,

gRPC S A7 i i B

Status status;

std::unique_ptr<ClientAsyncResponseReader<HelloReply> > rpc(
stub_->AsyncSayHello(&context, request, &cq));

rpc->Finish(&reply, &status, (void*)1);
void* got_tag;
bool ok = false;

gpr_timespec time;
time.tv_sec = 2;//% & 2 PR}
time.tv_nsec = 0;
time.clock_type = GPR_TIMESPAN;
CompletionQueue::NextStatus nextStatus =cq.AsyncNext(&got_tag, &ok, time);
if(nextStatus==GOT_EVENT){
GPR_ASSERT(got_tag == (void*)1);
GPR_ASSERT(ok);
lelse if(nextStatus==TIMEOUT){
[/
}

HAth I+

https://www.grpc.io/docs/languages/
Go

Java

Python 2§
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gRPC vs. Restful API

Restful API(ZE T http, #2L get, post, put, delete, C/C++7 3= 32T CURL SEZHH)
gRPC A1 Restful API #F2 ff T —EBE ML, T server/client BALHE(E, T H &4 T#R A H
http 1F A K JE AL (™ k% Hu15, gRPC 18 [ http2.0, T restful api WA —5E).

Aid gRPC R L HA

1, gRPC 1] LUIEIT protobuf K X421, M AT LA SNk B4 VA 46 . FRATAAR
B s A MEAT SR, THEF R 2R, 85 75 E0 3T 5™ 4% i 2
W, X gRPC #tA] LAIEIT protobuf e H A A% () HE 41Tk

2, 4N, T protobuf A] LK B AL N T g ES, X 4 KR T B M BUE B
T R R 2 e 12 e

3, gRPC A DL {8 b S Rt s0IE A5 (P18 L83 http2.0 ml T LA F streaming #E3X, {H 2@ %
web JIg 55 1 restful api AT ARDIX 4 H, a8l B R8s S iAo, — MR 1]
P ERC T HLS, RTMP &%, IXEEAEIEH 1) web RS RA LIRS N D
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