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Feature

● Langugage：Golang、C++、ReactJs；
● Video：VP8、VP9、H264、AV1；
● Audio：OPUS、AAC；
● Deployment：Docker、Kubernetes、

Hybird cloud；
● Support：1v1、1vN、NvN（连麦）



Why use Golang？

● History ：

Python or C（C++） ？



Golang advantage

● Efficiency（多）

● Performance（快）

● Engineering（好）

● Less is more（省）



WebRTC Overview





WebRTC Protocol Stack



WebRTC



WebSocket



WebSocket Example



WebSocket Example



WebRTC Flow



WebRTC Example:Front end



WebRTC Example:Front end
// Receive message from the other peer via the signalling server
socket.on('message', function (message){

console.log('Received message:', message);

if (isJsonString(message)){
message = JSON.parse(message)

}else{
message =  message.replace(/^\"|\"$/g,'');

}

if (message === 'got user media') {
checkAndStart();

} else if (message.type === 'offer') {
if (!isInitiator && !isStarted) {

checkAndStart();
}
pc.setRemoteDescription(new RTCSessionDescription(message));
doAnswer();

} else if (message.type === 'answer' && isStarted) {
pc.setRemoteDescription(new RTCSessionDescription(message));

} else if (message.type === 'candidate' && isStarted) {
var candidate = new RTCIceCandidate({sdpMLineIndex:message.label,

candidate:message.candidate});
pc.addIceCandidate(candidate);

} else if (message === 'bye' && isStarted) {
handleRemoteHangup();

}
});



WebRTC Example:Back end 



Debug Tools

chrome://webrtc-internals/



Demo Result



SDP
….
o=- 20518 0 IN IP4 0.0.0.0                                                       
……
a=ice-options:trickle
a=group:BUNDLE audio video 

m=audio 54609 UDP/TLS/RTP/SAVPF 109 0 8
a=mid:audio
a=sendrecv
a=rtpmap:109 opus/48000/2
…….
a=candidate:0 1 UDP 2122194687 192.168.1.4 61665 typ host
a=candidate:1 1 UDP 1685987071 24.23.204.141 54609 typ srflx raddr
192.168.1.4 rport 61665 
……

来源信息用户会话id版本
id网络类型 ip类型 ip

采用trickle方式
媒体数据包含音频和视频

媒体信息描述

[RFC3264]can send and 
recv audio
[I-D.ietf-payload-rtp-opus] 
- Opus Codec 48khz, 2 
channels

[RFC5245] - ICE Host 
Candidate
[RFC5245] - ICE Server 
Reflexive Candidate



WebRTC Server

Open Source Media Server :

• lynckia/licode : github.com/lynckia/licode/ 【C++】

• meetecho (janus) : github.com/meetecho/janus-gateway【C】

• jitsi (meetme) : github.com/jitsi/jitsi 【Java】

• Kurento : github.com/Kurento/kurento-media-server【C++】



TM+ Architecture I
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TM+ Architecture II



Go Lib

● gRPC、TCP 

● Websocket、 Socket.IO

● Gin

● Redigo(Redis)

● Mgo(MongoDB)

● Consul

● ……



Problem I
loop issue 

for {
select {
case msg := <- stream:

handle(msg)  // message处理
}

}



Problem I

loop issue 

Solution A：

for {
select {
case msg := <-stream:

messages := []Message{msg}
for i := 0; i < len(stream); i++ {

messages = append(messages, <-
stream)

}
handles(messages) // 批处理

}
}



Problem I

loop issue 
Solution B：

sema := make(chan *Message, 16) //
for {

select {
case msg := <-stream:

sema <- msg
go func(sem <-chan *Message) {

handle(<-sem)
}(sema)

}
}



Problem II
● Go Time :

● p := fmt.Println
thisday,_ := time.Parse(time.RFC3339,"2018-11-30T14:00:00+08:00")
tomorrow,_ := time.Parse(time.RFC3339,"2018-12-01T14:00:00+08:00")
time2 := thisday.Format("2018-01-01 00:00:00")
p(time2)
time3 := tomorrow.Format("2018-01-01 00:00:00")
p(time3)

● Result:
● time2 =30118-11-11 00:00:001128-12-12 00:00:00
● time3 =1128-12-12 00:00:00



Problem II
Go Time :

Why “2006-01-02 15:04:05”

2006年1月2日3点4分5秒~

Format:

2006-01-02 15:04:05.999999999 -0700 MST



Problem III

● Go module:



TM+ Deployment



TM+ Module



SaaS
Real-Time Interaction



SaaS

机构端：https://open.cntutormeet.com/hlogin.html
教师端：https://open.cntutormeet.com/tlogin.html
学生端：微信小程序，在微信中搜索小程序“爱教云课堂”
或微信扫描下方二维码：



Thanks！

Q&A


