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Introduction to Node.js
» What is Node.js!?

Node.js is a platform built on Chrome's JavaScript runtime
(V8) for easily building fast, scalable network applications.

» Event-Driven

» Non-Blocking I/O
» Lightweight
» Efficient HWV Usage
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Introduction to Node.js

Advantages Disadvantages

» Open source » Small Developer Pool

» HW Efficiency » Bad at CPU Bound Jobs

» Learning Curve » Asynchronous Debugging

» Development Time
» Javascript / No Compile
» NPM Package Manager
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Introduction to Node.js

» What is learning curve!?

Node.JS uses Javascript
Most web developers are familiar with the language

You can get started with building very basic application in less
than one hour (that includes installation time!)
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Introduction to Node.js
» NPM (Node Packaged Modules)

» Node)S package management system

» Install modules very easily even on embedded

"npm install express*
» Installs dependant modules too

» Global install option

"npm install -g express”
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Introduction to Node.js

» Popular Modules
Express
Request
Async
Grunt
socket.io
Mocha
Underscore
Mongoose
Redis
Connect
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Cross-compiling Node.js and NPM
» Where is Node.js!

» Download
http://nodejs.org/download

» Git
git clone git://github.com/joyent/node.git
cd node

git checkout v0.10

» Node.js is released under the MIT license.
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Cross-compiling Node.js and NPM

» Configuration Options
Usage: configure [options]
Options:
--without-npm  Don't install the bundled npm package manager

--without-ssl Build without SSL

--without-snapshot Build without snapshotting V8 libraries.You
might want to set this for cross-compiling.

--dest-cpu=DEST_CPU CPU architecture to build for.Valid values
are:arm, ia32, x64

--dest-os=DEST_OS Operating system to build for.Valid values are:
win, mac, solaris, freebsd, openbsd, linux, android
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Cross-compiling Node.js and NPM

» How to make and install
export AR=arm-linux-gnueabihf-ar
export CC=arm-linux-gnueabihf-gcc
export CXX=arm-linux-gnueabihf-g++
export LINK=arm-linux-gnueabihf-g++

/configure --without-snapshot --dest-cpu=arm --dest-os=linux
make
make install DESTDIR=~/node-armhf/
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Development Environment

» Suitable Editors
Vim
Gedit
Webstorm

Eclipse / Nodeclipse Plugin
Cloud9 (Cloud based editor)
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Development Environment

»  “node debug myscript.js”
» Debugging Options
cont, ¢ - Continue execution
next, n - Step next
step, s - Step in
out, o - Step out
pause - Pause running code (like pause button in Developer Tools)

setBreakpoint(), sb() - Set breakpoint on current line

setBreakpoint(line), sb(line) - Set breakpoint on specific line

setBreakpoint('fn()'), sb(...) - Set breakpoint on a first statement in functions body
setBreakpoint('script.js', 1), sb(...) - Set breakpoint on first line of script.js
clearBreakpoint, cb(...) - Clear breakpoint

backtrace, bt - Print backtrace of current execution frame

list(5) - List scripts source code with 5 line context (5 lines before and after)
watch(expr) - Add expression to watch list

unwatch(expr) - Remove expression from watch list

watchers - List all watchers and their values (automatically listed on each breakpoint)
repl - Open debugger's repl for evaluation in debugging script's context
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Scripting Samples in Embedded Devices
» GPIO/LED on/off

var exec = require(‘child_process’).exec;
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Scripting Samples in Embedded Devices
» CPU / Memory Usage

var os = require(‘os’);

rintCPULoad = fonction () {

cad = os.loadavg()

IeESsage — + Math.floor{load[0]*100) + + Math.floor |
[1]*100) + + Math.floor (load[2]*100)

consale.log (message) ;

var printMeml.oad = fuonction() {
r freemem = os.freemem/() ;

totalmem = os=s.totalmem() ;

| essage f100000000 1y +
Math.floor (totalmem/ 1000000000} ;

console.log (message) ;
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Scripting Samples in Embedded Devices

» Timers
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Scripting Samples in Embedded Devices

» Ini Parser

config.ini:

;sample config ini file
name = Iniparser Demo

version = 0.1

“npm install iniparser”
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Development Story of a Surveillance
Application - Overview

» Main Purpose
Demonstrate usage scenario of Node.js in real world app
Give more information about network classes of Node.js

Run complete Node.js app in embedded platform

» Example Surveillance System

Smart IP Cameras

to detect motion, etc.

Server PC

at Command Control Center

monitoring cameras, their alarms, etc.
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Development Story of a Surveillance
Application - Overview

» Deployment Model of Example System

Fake Camera
w2

1 [IGEF

Ethernet
Adapt :Ethernet Switched | |
i e
‘Etherneat
Cornrand/Control Adaptor
Cernter F

Fake Camera 2 [IGEF w2)
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Development Story of a Surveillance
Application - Overview

» Used Components
|GEPv2 Boards

DM3730 Texas Instruments processor

ARM Cortex A8 1GHz

Camera ISP

512 Megabytes RAM / 512 Megabytes FLASH
Ethernet 10/100 MB BaseT

And more (C64+ DSP 800MHz, 3D Accelerator SGX530 @ 200 MHz,
)

Kernel
2.6.37

Compiler:
GCC version 4.6.3
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Development Story of a Surveillance
Application - Overview

» Component Diagram

Semveriat Command Contral Centen) Camera

server. s [Server Component Environmernt ]

systembgr.js
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Development Story of a Surveillance
Application - Overview

» Component Diagram (with messages)

JSON

Senreriat Command Contral Centar)

server.js [Server Component Environment ]

wifeb Servara
Expres=s module of
MNode j=

)
«TCP Clients

Camera Configurations

«UDFP Seners
Camera Discowery

Anjular.js Pages

all JSON:

~ sandDevicelist

*. | =endAlarmBySodet
*{ zandMewC amBySodeet
updateCamBy5Sacket
sendDropCamBySadet

getbeviceConf

{

camera_id: dewvice.id,

type: trpe,
time: Drate.now)

wflow -

byte array: 3 bytes
[dewv_id, wid_src, md_mode]

Heartbeats

wil atue

JS0ON

{

device_id: dewice.id,
status: 'OK,

lazation: {lat: 100, lon: 1003,
wid_sre: wideo wideo_sre,
md_mode: widea.md_mode,
time: Drate.nowd)

H

Camera

systembdgr.j=

3]

«TCP Sernvers
Remote Interface

2]

5]

« TGP Servers
IPC with %ideo App

—

1
"

Canfiguration

[opoode, data]

«UDP Cliants E L
Heartbest Brodcaster “ﬂ':':““” v
E ﬂlalrms byte array: 2 bytes
: . [opeode, md_maode]
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-

S

5]

«TCP Clientx
Fake wideo
Application
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Development Story of a Surveillance
Application - Overview

» Deployment Model of Example System

Fake Camera
w2]

1 [IGEP

Ethernat
Adapt {Bthernet Switched | |
e 1T T
:Ethiernet
Command/Control Adaptar
Center F

Fake Camera 2 [IGEP w2)
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Development Story of a Surveillance
Application - Video App

» Video App
Fake Applicaton to simulate motion detection
Written using Boost CPP Libraries
Connected to Camera System App with TCP
Produces periodic alarm messages

Receives configuration messages
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Development Story of a Surveillance
Application - Video App

L.async wait | boost:ihind(periodicTimer, hoost::iasio:iplaceholders: ierror,
boost::thread threadl (hoost::bind(fhoost: tasio:1io Service: irun, &io]]:

while (1) {
read length = hoost::asico::iread((socket |, boost::iasio: bhuffer || 1 &(buffer[0]), i(size_t] 2],
boost::asio: :transfer at leastii), ec):
if (l!ec &£& read length == 2] |
CoOut << << endl;
opoode = buffer[0]
data = buffer[1]:
switch (opcode) |
case OPCODE VIDEQ JEC CHG:
i
case OPCODE MD MODE CHG:
if (data == MD MODE OFF) {
d mode = ML MODE OFF: << endl;
} else if (dats == MD MODE
md mode = MD MODE 1: << endl:
alarm period = 10;
 else if (data == MDI MODE =) |
e mode = ML MODE &2 << endl;
alarm period = 30;

buffer [0O] OFCODE MD MODE CHG:

buffer[1] [ ] tmd mode;

write length = boost::asio::write|(socket |,
boost: tasio: thuffer (buffer, 2,
boost::asio: itransfer alli), ec);:
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Development Story of a Surveillance
Application - Camera SystemMgr App

» Camera SystemMgr App
Written using Node.js

Manages other software elements running on camera through
IPC

Store configurations
Connection interface of camera to server

Includes 2 TCP servers and | UDP client
| TCP Server for IPC with VideoApp
| TCP Server

to get configuration messages from Server
to send alarm messages to Server

| UDP broadcaster to send heartbeat
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Camera SystemMgr App

rar net = regquire| 1
rvar wideo = {wideo src: 1, md mode: 0, socket: nulll:
var wideo app Server = net.createlerver (function (socket] |
console. log| I 5
Socket.on| function(data) {
if (data. length 211
if jdata[0] === VIDEOQ SEC OPCODE){
conzole, log| + datal[l]):
wideo.wideo src = datall]:;
h
else if (data[0] === VIDEQ MODE OQOPCODE) {
else if(data[0] === VIDEC ALAERM QFCODE] {
consoale. log| 1

if [device.top socket !'= nulljd
sendilarmidevice.tep socket, data[l]):

h
i
Socket.on| , Tunction ) {
video.socket = null;
Pl
wideo.zocket = socket:
bl
wideo app Server.listen(1337,

console. log|




Camera SystemMgr App

function setVideoirc (socket, sro)d
rar m3g = new Buffer ([VIDEQD 3IRC OPCODE, sre]):!
Socket .write (m=d) »

B

function setMdMode (socket, mode] {
rar m3g = new Buffer ([VIDED MODE OPCODE, mode]|:
Socket .write (m=d) »

rar sSyStem Server = net.createderver (function (socket)
console. log| 12
socket.on | , Tunction (data) {
if (data.length === 3 && data[l] === device.id){
conzole. logi 1:
if (video.zocket !'= null)d{
setWVideoSrc (video.socket, datal[l]):
getldMode (video.zocket,, datal[2]) !

i
Yz
Zocket.on | ; Tunction ()] {
device.tcp socket = null:
bl
device.top socket = socket;

Yi:

SYStem Server.listen(1338] ;
console. log|

aselsan




Camera SystemMgr App

rar dgram = reguire |

rar client = dgramn.creat
client.bind(function() {
client.setEro: - (true) ;

wice, id,

100, lon: 100},

wide

, Tunctionierr, b
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Development Story of a Surveillance
Application - Server App

» Server App

34

Connection with online cameras

Camera discovery by listening Broadcast/UDP heartbeat messages

Connecting TCP port of cameras
Configuring cameras
Collects alarms from cameras
Serve all information to web interface
Static Content Serving

Express and Socket.io modules of Node.js

Handles user inputs from web interface

Management of all cameras

Handling multi-client/multi-camera systems
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Server App

udp Server.oni , Tunction (w=g, rinfo) {
var device info = J3CWN.parse (mag):
for(var i = 0O; 1 < devices.length; i++)1
if (devices[1i] .device id === dewvice info.dewvice

b

if (i === devices.length) {
devices[i] = {}:
devices[i] .device id = device info.device id; devices[i] .status = device info.status;
devices[i] . logation = device info.location: devices[i] .wid sre = dewvice info.wid src:
devices[i] .md mode = device info.md mode; devices[i] .time = device info.time;
devices[1i] .ip = rinfo.address:;

devices[i] .olient = new het.Socket ()

devices[i] .client.connect (PORT, dewvices[i] .ip, functionm(]
consoale, log| + devices[i] .ip + + PORT) ;
sendiewCamByIocket (devices[1]) !

i

devices[i] .client.onl , Tunction(data) |
rar alarm data = J30N.parse (data):;
consale. log| + alarm data.camera id):;
gendlilarmByiocket (alarm data] :

Bl

dewices[i] .client.onf , Tunction() {
sendbropCamBydocket (devices[1] .device id):;
devices.splice (i, 1) :
console. log | -

bl

devices[i] .client.onf , Tunctiom()




Server App

io.configure (function() {

io.enable |

io.3et |
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Server App

rar websockets = []:
io.sockets.oni , Tuwnction (socket) ¢
console. logi 1
socket.on | , Tunction [data) {
sendlevicelist (socket) ;
i
sSocket.on | , Tunction (data) |
var device = findDbevice (devices, data.device id):
sendbeviceCont (device.client, device.device id, data.vid sre, data.md mode) ;
i
webhsockets. push (socket) !
Bl
function sendlevicelist (socket)
if (devices. length > 0] §
for (var i=0; i<dewvices.length: id++){
socket.emit | ; tdeviee id: devices[i] .device id, status: devices[i] .status,
logation: devices[i] .location, vwid sreo: devices[i] .wvid sroc,
e mode: devices[i] .mwd mode, time: devices[i] .time, ip:devices[i].iph):;

}
Tfunction sendllarmByiocket (alarm data) {
if (websockets. length > O] f
for (rar i=0; i<websockets.length; i4++){
webhsockets[1] .emit | , ialarm: alarm datal]:
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Server App

function findhevice (devices, id){
rar device =

for (var 1

length: i++)4

id
hreak:

return device:

function sendbevic Fodid, wid c, md mode){

d, wid src, md mode]):;

I-

38
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Server App

function sendNewCamByoooket (dewice) !
if [websockets. length > 0O {
for(var i=0; i<websockets.length; i++) 1
webhzockets[1] .emit | , idevice id: device.device id, status: device.status,
location: device.location, wid src: device.wvid sreo,
md mode: device.mwd mode, time: device.time, ip:device.ipl):

B
function updateCamByIocket (device) {
if (webzockets. length = O]
for(var i=0; i<websockets.length; i++) 1
webhsookets[1] . emit | , tdevice id: device.device id, sStatus: device.sStatus,
location: device.location, vid src: device.vid sreo,
tod mode: dewvice.md mode, tCime: device.time, ip:idevice.ipl]):;

L
function sendDropCamByiocket (device id] {
if (webzockets. length = O f
for(rvar i=0; i<websockets.length: i+4)
wehsockets[i] - emit | ;, tdevice id: device id}]:
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Development Story of a Surveillance

Application - Web Interface

» Web Interface

40

HTMLS5/Javascript
Web Sockets

Socket.io
Angular.js
Ajax Based

No need to refresh

Browser Compatibility
IE9, Firefox, Chrome tested
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Web Interface
WebSocket Code Samples

» From “http://socket.io/#how-to-use”

war app = require| i ] . CLEs i} FEL () 7 ript sro ; . .1o/s0cket.io. 8™ Cript=

, 10 = require|
io.connect| 'http: //localhost') -

app. listen(dd) ; et.on|'news', function |

conniection', function |:
{ hello: 'world'
event', function |d:
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Web Interface
WebSocket Code Samples

angular.module |

contraller | L

rar msdg =

src wal, md mode: device.md model;

socket.emit |
socket . .emit |

socket.on | , Tunction
jacope.devices. push (data) ;

x .| H

42
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Web Interface
WebSocket Code Samples

socket.on| , Tunction (data) |
socket.on | , Tunction (data) |
for(rar i=0; i<iscope.devices.length; i++){
ifisscupe.devices[i].device_id === data.device id]{
f3cope.devices[i] .time = data.time:

$scnpe.devices[i].vid_src = data.wvid sre:
$scnpe.devices[i].md_mnde = data.md mode;
facope.devices[i] .Status = data.Status:
hreak:

Pl
socket.on| , Tunction (data) |
for (var i=0; i<jscope.devices.length: i++){
if($scnpe.devices[i].device_id === data.device id]{
facope.devices.aplice(i, 1) ;
hreak:

bl

socket.on| , Tunction (data) |
console. log(data.alarm) »
fzcope.alarms. push(data.alarm) ;

P
1

.controller | ; [function() {

Pl
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Questions

» Demo Codes
github.com/mfkaragoz/elce2013demo

» Thank You!

Mehmet Fatih KARAGOZ

mfatihkaragoz@yahoo.com

Cevahir TURGUT
cevahir.turgut@gmail.com
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