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Introducing multimedia infrastructures

Peer-to-Peer Application (without media infrastructure)

¢ > WebRTC video stream '
R g

Application with media infrastructure

Media infrastructure
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Multimedia infrastructures for the

Future Internet
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Enrich, augment, adapt, analyse, transform,
store: what's the problem?
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The Stream Oriented Generic Enabler —

’ Multimedia infrastructure

* Interoperable media exchange (multiplatform/multiprotocol)
* WebRTC, RTP, HTTP (video tag), etc.

 Standard capabilities
 Transcoding, MCU, recording

» Advanced capabilities
« Computer vision, augmented reality, mixing, blending, etc.

—

* REST API
« JavaScript API
» Java API

| Is distributed through a flexible FOSS license

*LGPL2.1
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Kurento: The equation

|

Future “ F
Internet Simple
Multimedia - Developmen ‘
Infrastructur t APIs

KURENTO
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General Architecture
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Key Concepts: Media Elements

Functional unit performing a specific action on a media stream

Developers abstract from the low level implementation

Able to receive media form other elements

Able to send media to other elements
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Key Concepts: Types of Media Elements

Input Endpoints: injects media

Filters: Transform or analyze media

Hubs: Manage multiple media flows

Output Endpoints: take the media stream out
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Key Concepts: Media Pipeline

= Media Pipeline: is a chain of media elements, where the output
stream generated by one element (source) is fed into one or more
other elements input streams (sinks)

WebRtcEndpoint FaceOverlayFilter
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Key concepts: media elements and
pipelines

® Media Element

Media Element

® Provides a specific media functionality
> Send/receive media. These are the Endpoints
> Process media

> Transform media

® Ready to be used

® New media elements can be added

Media Pipeline

® Media pipeline

¢ Chain of media elements implementing the
desired media logic

® The Media Server provides the capability
of creating media pipelines by joining
media elements of the toolbox
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Agnostic Media adapter

= In charge of making possible that Stream Oriented GE APIS allow
developers to combine media elements to create the desired
pipeline

= Fully abstracts all the complexities of media codecs and formats

An agnostic media adaptor
is “hidden” behind every
connection making
compatible element
formats transparently

Media Element Media Element

13 @ FIWARE



Developers create applications just connecting

elements
e
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Media Server (KMS): The nucleus of
Kurento

*KMS is a middleware for media streams:
°Receives the stream

°Process the stream

®Issues the stream

Send Transform
Recelve Transcode .
Media
Analyze Record Sink

Augment Process
Enrich Replicate

KMS
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Media plane and Signaling plane

Client side applications

(Browser, Mobile app...)
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How to control the media server?

REST API
JSON RPC
Websocket interface in KMS

&
{@

Dt
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APl Implementations

Java

nedec

For now...
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Multimedia Application Architecture in SO GE

Web application three layers parallelism:

= Presentation layer: Multimedia presentation and capturing

= Application logic: Multimedia logic in charge of building the pipeline
= Service Layer: Kurento Media Server

Client-side application code

Web Application Architecture ~ Multimedia Application Architecture
Precentation laver Drecentation laver

Application Logic layer Application Logic layer

Server-side application code
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Kurento Applications

Kurento N~
Media Server

aVaC“pt Kurento Protocol

Kurento JSON-RPC over WS
Client

Media Traffic

Client @@ﬂ /Application @ Kurento
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Application execution flow
Cc,‘:lci)%r: Kurento API %

| want this media in this typ SoceiiTe logle
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Let's get started!

Tutorials

http://doc-kurento.readthedocs.io/en/stable/tutorials.html
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What do we need?

BANn instance of the Kurento Media Server
FIWARE-LAB
Local installation

®BMaven
ENPM
BBower

®Your favorite IDE
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Tutorial 1 - Hello world

/ Kurento Media Server \

Media Pipeline

WebRtcEndpoint

BE

N /
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Tutorial 1 - Hello world

| JavaScript Application Kurento
Client Server Media Server
—_
................ J
: WenRtoPesr, sTar toendRecy
| Allow | —— CAT fhal lowor L e
adpiif fari<sdp_affars me"h':":'j' ':'I_‘""'r'e_
= > typaMedi aPipal ing

resullz{valuei<pipelioe ids
- geaaloplbicgesslond id»)

nellhod:creale
Lypei@ebRt cERdpoint
mezdiaFipaline <pipeline idx
seEyionils<gession] ids

o
>
resalt: [(walur<wrbrin_id=
gesslpnlD:-resssiond Dd]
+
mizLhod ; Lovoke
i »

reulfz |
s ionibodgess iond id=)

nez b Lovoke

rpcessUlier
“wehrno_ids
wridedp offers
sessionIDi<sassiond_ids

>

resulti fvaluei<adp answer>
segalonIlicgessiond_id»)
<mdp_answare = —

2 ebdlbcree . proces ssSdpanswer

— T ——

@ FIWARE



Tutorial 1 - Hello world, server

@RestController
public class HelloWorldController {

@autowired

private KurentoClient kurento;

E@RequestMapping(value = "/helloworld”, method = ReguestMethod.POsT)
private 5tring processRequest{@ReguestBody String sdplffer)
throws IOException {

. ledia Logic
MadiaPipeline pipeline = kurento.createMediaPipeline();
WebRtcEndpoint webRtcEndpoint = new WebRtcEndpoint.Builder{pipeline)
Lbudild();
webRtcEndpoint.connect{webRtcEndpoint);
" 5DP negotiation (offer and answer)

String responseSdp = webRtcEndpoint.processOffer{sdplffer);
return responsesdp;
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Tutorial 1 - Hello world, client

var webRtcPeer;

function start() {
console.log("Starting video call ...");
showspinner(videoInput, videoQutput);

webRtcPeer = kurentoltils.WebRtcPeer.startSendRecvi(videoIlnput, videoOutput, onOffer, onError);

function onOffer(sdplffer) {
console.infol ' Invaking S0P offer callback function ' + location.host);
Z.ajax({
url : location.protocol + "/helloworld',
type @ 'POST',
dataType : 'text’,
contentType : 'spplication/sdp’,
data : sdpOffer,
success @ function{sdpAnswer) {
console.log{"Received sdpAnswer from server. Processing ...");
webRtcPeer.processsdpAnswer(sdpinswer)
Ty
error : function(jgXHR, textStatus, error) {
onError{errar);
T
i3 H

function onError{error) {
console.error(error);
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Tutorial 1 - Hello world (Node.js)

var kurento = reguire('kurento-client');
const ws_uri = "ws://localhost:BB88/kurento™;

kurento{ws_uri, function{error, kurentoClient) {

if (error) {
return callback(error);

h

kurentoClient.create('MediaPipeline', function{error, _pipeline} {
if {error) {

return callback{error);

1
pipeline = _pipeline;
return callback(null, pipeline)};

T
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Tutorial 1 - Hello world (Node.js)

app.post(’/helloworld’, function{req, res) {
var sdpCffer = req.body;
getPipeline(function{error, pipeline) {
pipeline.create( "WebRtcEndpoint', functionierror, webRtcEndpoint) {
webRtcEndpoint.processOffer(sdpOffer, function{error, sdphAnswer) {
webRtcEndpoint. connect{webRtcEndpoint, function{error) {
res.type('application/sdp');
res.send(sdpAnswer)
1 F
3;
i3 H
i H
1
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Tutorial 2 - WebRTC magic mirror

WebRtcEndpoint FaceOverlayFilter
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Tutorial 2 - WebRTC magic mirror

f JavaScript
Client

Start of
WebRTC
magic mirror

Stop of
WebRTC
magic mirror

An error
happens

I

id:start
sdpOffer:<sdp>

Application f
Server

id:startResponse

sdpAnswer :<sdp>
€

>

Kurento
Media Server

|

Kurento Protocol Messages
(JSON over WebSocket)

yyy

Y Yy

id:stop

id:error
message:<description>
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Tutorial 2 - WebRTC magic mirror

private void start{WebSocketSession session, JsonObject jsonMesszage) {
try {
'/ Medio Logic (Media Pipeline and Elements)
MediaPipeline pipeline = kurento.createMediaPipelinz();
pipelines.put{session.getld(), pipelina);

WebRtcEndpoint webRtcEndpoint = new WebRtcEndpoint.Builder{pipeline)
Lbuild();

FaceOverlayFilter facelverlayFilter = new FacelverlayFilter.Builder(
pipeline).build();

facelverlayFilter.setOverlayedImage(
"http://files.kurento.org/imgs/mario-wings.png", -©.35F,
-1.2F, 1.6F, 1.6F);

webRtcEndpoint.connect{facelverlayFilter);
facelverlayFilter.connect{webRtcEndpoint);

SDP negotiation (offer and answer)
String sdpOffer = jsonMessage.get{"sdplOffer").getfsString();
String sdpfnswer = webRtcEndpoint.processOffer(sdpOffer);
client

f Sending response back to
lsonDbject response = new JzonObject();
response.addProperty("id", "startResponse");
response.addProperty("sdpdnswer"”, sdpAnswer);
session.sendMessage(new TextMessage(response.toString()));
} catch (Throwable t) {
sendError{session, t.getMeszage());
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Tutorial 3 - WebRTC one-to-one video call with
recording and filtering

RecorderEndpoint

WebRtcEndpoint FaceOverlayFilter ﬂv
WebRtcEndpoint
WebRTC

RecorderEndpoint

“ B
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utorial 3 - WebRTC one-to-one video call
recording and filtering
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Tutorial 3 - WebRTC one-to-one video call with
recording and filtering

public CallMediaPipeline(KurentoClient kurento, String from, String to) {

legdia pipeLine

MediaPipeline pipeline = kurento.createMediaPipeline();
SF Media Elements {(WebRtcEndpoint, RecorderEndpoint,
webRtcCaller = new WebRtcEndpoint.Builder{pipeline).build();
webRtcCalles = new WebRtcEndpoint.Builder{pipeline).build();

-] L quwETl +ar)
VErLa) rer)

racelthre ayrit

recorderCaller = new RecorderEndpoint.Builder(pipeline, RECORDIMG_PATH
+ from + RECORDING_EXT).build();

recorderCalles = new RecorderEndpoint.Builder({pipeline, RECORDIMG_PATH
+ to + RECORDING_EXT).build();

FacelverlayFilter faceQverlayFilterCaller = new FaceOverlayFilter.Builder(
pipeline).build();

facelverlayFilterCaller.setOverlayedImage(
"http://files.kurento.org/imgs/mario-wings.png", -©.35F, -1.2F,
1.6F, 1.5F);

FaceOverlayFilter faceOverlayFilterCalles = new FaceOverlayFilter.Builder(
pipeline).build();

facelverlayFilterCallee. setOverlayedImage(
"http://files.kurento.org/imgs/Hat.png", -8.2F, -1.35F, 1.5F,
1.5F);

" Connections
webRtcCaller.connect(facelverlayFilterCaller);
facelverlayFilterCaller.connect{webRtcCalles);
faceOverlayFilterCaller.connect{recorderCaller);

webRtcCalles.connect(facelverlayFilterCalles);

facelverlayFilterCallee. connect{webRtcCaller);
facelverlayFilterCallee. connect{recorderfalles);
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Kurento and the FIWARE-LAB

 FIWARE-LAB

— Working instance of FI-WARE enabling free experimentation with
technology

— http://lab.fiware.orq

« Creating a Kurento instance from an image
— Use latest version of Kurento images.

« Creating a Kurento instance using recipes
— Use Ubuntu 14.04 LTS clear image
— Use latest version of Kurento recipes
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http://lab.fiware.org/

Kurento and the FIWARE-LAB

Images

Name ¥ Status *
BaNC active
CentOf=b Jchaf active
Centi-b.d-adc active
Cent25-5.3-x85_54 active
LPCHRtermal active
UeuntulZld-gerver-xBi_&

cdvarimage-i23 active
cap-image-Rzd athe
datahanding-ppl active
doononymizer-dba actop
kurenta=mage-4.0.0 active
kdrenio-rmage-Ad.d active

Launch Instances

Kurento

Flavor
ml small j

Instance Count *
l

| -
Mondatory fields.

40

Description

Specify the detalls for launching an Instance. The chart
below shows the resources used by this project in

relation to the project’s quotos.
Flavor Details
Nome ml.small
VCPUs |
Root Disk 0GB
Ephemeral Disk 2068
Total Disk Kile:)
RAM 2048 MB
Project Quotas
2 Avalable

VCPUs m

Disk (10 GB)
E

=

i
o Avalcble

990 GB Avalable

22952 MB Avatoble

e (I
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To learn more...
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Thank you!

http://fiware.org
Follow @FIWARE on Twitter
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