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2 Introduction

Node.js is a Javascript runtime environment that has become quite popular when developing different
kinds of applications, for example, web server applications.

This document shows you how to install Node.js on the target file system and how to get started with
your development. If you need to learn how to develop with Node.js or Javascript there are many
resources online. A few of these are listed below.

https://nodejs.org/en/docs/

https://www.tutorialspoint.com/nodejs/index.htm

https://www.tutorialspoint.com/javascript/

Additional documentation you might need:
o The Getting Started document for the board you are using.

e The Working with Yocto document

2.1 Conventions

A number of conventions have been used throughout to help the reader better understand the content
of the document.

Constant width text —is used for file system paths and command, utility and tool names.

$ This field illustrates user input in a terminal running on the
development workstation, i.e., on the workstation where you edit,
configure and build Linux

# This field illustrates user input on the target hardware, i.e.,
input given to the terminal attached to the COM Board

This field is used to illustrate example code or excerpt from a
document.

This field is used to highlight important information
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3 Getting started

The instructions in this document have been tested on a virtual machine running lubuntu 16.04. The
document “Working with Yocto to build Linux” has a chapter that explains how to create a VMware
based virtual machine running lubuntu.

If you are an experienced Linux user it shouldn’t be a problem using another Linux distribution with the
instructions below as a guideline.

3.1 Add Node.js to Yocto image

The default Yocto images provided by Embedded Artists don’t contain Node.js support. This can be
added by modifying the 1ocal . conf file in your build. See the document “Working with Yocto to
build Linux” for more details about building images. These instructions will add Node.js version 6.9.2.

1. Open local.conf.Replace <build dir> with your build directory.

$ nano <build dir>/conf/local.conf

2. Find the IMAGE INSTALL append variable and add the lines below. The package called
“nodejs-npm” installs a package manager for Node.js. Using this package manager you can
install additional packages/modules. The third line installs build tools (compiler, linker) on the
target file system. This can be needed if a Node.js module must be built from source during
installation (when using npm). The last line isn't really related to Node.js. This line installs a
SFTP server which can be useful when doing remote deployment.

nodejs \

nodejs-npm \
packagegroup-core-buildessential \
openssh-sftp-server \

3. There are two more lines to add to 1ocal.conf. The first selects which version of Node.js
to use. The second line was needed to solve “openssl” related build issues.

PREFERRED VERSION nodejs ?= "6.9.2"
PACKAGECONFIG append pn-nodejs = " openssl"

4. Save the file and exit the editor: CTRL+X followed by Y and Enter.

5. Now build your image. In this example we are using a “core-image-base” build, but replace
this with the image you are building.

§$ bitbake core-image-nase

6. When the image has been built don't forget to deploy the image on the target. For more
information see the “Working with Yocto” document.

NOTE: Node.js layers are only included in the 4.1.15 branch and were added to ea-yocto-base
January 11, 2017. If you are using an older branch or revision you need to update.

3.2 Hello world

Itis now time to create the first application and verify that Node.js is working. Please note that you
must have deployed the new image on the target, booted into Linux, and having a console/terminal
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application connected to the target. The “Getting Started” document contains instructions of how to use
a console/terminal application.

1. Create an application file

# nano hello.js

2. Add the line below to the file. This line prints “Hello world”.

console.log('Hello world")

3. Save the file and exit: CTRL+X followed by Y and Enter.
4. Start the application

# node hello.js
Hello world

3.3  Simple web server

It is common to use Node.js when developing web applications. This example shows how a really
simple web server can be created.

1. First get the IP address of the target since this is needed in a later step. In the example below
the IP address is 192.168.1.130.

. # ifconfig

. eth0 Link encap:Ethernet HWaddr CA:71:64:BD:1A:20

: inet addr:192.168.1.130 Bcast:192.168.1.255 Mask:255.255.255.0
| inet6 addr: fe80:

2. Create the application file.

é# nano web.]s

3. Add the code below to the file. This code is originally from https:/nodejs.org/dist/latest-
v6.x/docs/api/synopsis.html. Please note that you may need to change the IP address
(hostname variable) to the IP address retrieved in step 1.

const http = require('http');

const hostname = '192.168.1.130";
const port = 3000;

const server = http.createServer((req, res) => {
res.statusCode = 200;
res.setHeader ('Content-Type', 'text/plain');
res.end('Hello World\n'):;

)

server.listen(port, hostname, () => {
console.log( Server running at http://${hostname}:${port}/");
})

4. Save the file and exit: CTRL+X followed by Y and Enter.
5. Start the application.
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# node web.js
Server running at http://192.168.1.130:3000/

6. Start a web browser and enter the address shown in the console. You should see the
message “Hello World” in the web browser.
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4 WebStorm

There are many different editors and development environments for Node.js. For minor applications a
basic text editor, such as nano or vi (on Linux), can be used. For more complex applications a more
complete development environment, supporting for example syntax highlighting, code completion, and
debugging, is often preferred. In this chapter we are going to describe how to install and use
WebStorm from JetBrains.

41 Install Node.js

Before installing WebStorm it is recommended to install Node.js on your development computer. A lot
of the development can be done on the computer and then deployed to the target board. As previously
mentioned lubuntu 16.04 is used as development computer when writing these instructions.

You can use the package manager to install Node.js. This will give you Node.js version 4.2.6.

$ sudo apt-get install nodejs

Since the target file system will have version 6.9.2 it is however recommended to use the same version
on the development computer. It is possible to download and install this version directly from the
Node.js website.

On this link you can find different versions: https://nodejs.org/en/download/releasesl.

The instructions below download and unpacks version 6.9.2 for a 64-bit Linux computer.

§$ wget https://nodejs.org/download/release/v6.9.2/node-v6.9.2-
i linux-x64.tar.gz
‘$ tar —-xzvf node-v6.9.2-1linux-x64.tar.gz

4.2 Install WebStorm
Please note that WebStorm is a commercial tool, but it can be used for 30 days for free.
1. Go to https://www.jetbrains.com/webstorm/ and click the “Download” button. A tar.gz file will

then be downloaded (when writing these instructions the file was called webstorm-
2016.3.2.tar.gz).

2. Unpack the file. This will create a new directory (for these instructions the directory was called
WebStorm-163.9166.30)

3. The directory contains a file called Install-Linux-tar.txt that describes how to
install/start WebStorm. Basically what you need to do is run the webstorm. sh script.

$ ./webstorm.sh

4. When WebStorm is started you will be asked to activate the license. In this case we are
evaluating WebStorm and choose “Evaluate for free” as shown in Figure 1. You must also
accept the license agreement.
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W] WebStorm License Activation -+ X

) Activate ® Evaluate for free Buy WebStorm

Evaluation is free for 30 days.

Tell me about new product features as they come out:

Evaluate | | Exit

Figure 1 - WebStorm License activation

W] License Agreement for WebStorm 2016.3.2 - + x

To start your evaluation you must accept license agreement located at
https://www.jetbrains.com/store/license.html

Figure 2 - Accept agreement

5. You will then be asked for the initial configuration. We used the default settings as shown in

Figure 3.

B WebStorm Initial Configuration - + X
Keymap scheme: lDefault for Xwin n
IDE theme: | IntelliJ n
Editor colors and fonts: lDefault n

» Click ko preview
You can use File | Settings to configure any of these settings later.

[_] Enable opening files and projects from the command line

Script path: | Jusrflocal/bin/webstorm |

Create desktop entry (integrate in system menu)

[ For all users

Coc JETY

Figure 3 - WebStorm initial configuration

6. Click on “Create New Project” as shown in Figure 4 to create a new project. Select the type
“Empty Project” and specify a location as shown in Figure 5. When the project has been
created it will look like Figure 6.
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W] Welcome to WebStorm - + x

WebStorm

Version 2016.3.2

4 Create New Project
= Open

¥ Check out from Version Control -

# Configure ~ GetHelp -~

Figure 4 - Create a WebStorm project

E New Project - + x
New project

E HTMLS Boilerplate
> Web Starter Kit Location: [fh|:|r'nefu5erfWebstnrmPrnjectsfhelln ]D
# React App

[ Twitter Bootstrap

Foundation

W AngularJs

B Angular CLI

4% React Native

(2 Node.js Express App

i PhoneGap/Cordova App

® Yeoman

4 Meteor App

& Dart

.

Figure 5 - Empty WebStorm project

W] ] hello - [~/WebstormProjects/hello] - WebStorm 2016.3.2
File Edit View Navigate Code Refactor Run Tools VCS Window Help

= hello ;

[ Project he D & | B

» hello ~/webstormProjects/hello
llli External Libraries

Figure 6 - WebStorm project
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7. We need to specify which version of Node.js to use when running the application locally. Go
to File > Settings in the menu and then select “Languages & Frameworks” - “Node.js and
NPM”. In the “Node interpreter” field specify the path to Node.js we installed in section 4.1
above. Figure 7 shows how the “Settings” dialog can look like when the interpreter has been
chosen. Before closing the window click the “Enable” button in the “Code Assistance” field.

B Settings - + x
| (Q ) Languages & Frameworks » Node.js and NPM = For current project Reset
Appearance & Behavior Node interpreter: | ~/node-v6.9.2-linux-x64/bin/node 6.9.2 HD
BeV S Coding Assistance
Editor
plugins Node.js Core libraryis not enabled.
Version Control packages
Loszaiies Package | Version | Latest +
Build, Execution, Deployment npm 3.10.9 = 4.0.5
Languages & Frameworks
Javascript B
Schemas and DTDs E
Dart [=
Node.js and NPM
Stylesheets E
Template Data Languages E
TypeScript B

o i

Figure 7 - Node.js settings dialog

8. Click the OK button to close the “Settings” dialog.

9. ltis now time to create the application file. Go to File - New and click “JavaScript File” in the
menu. Enter a name of the file. In this example we call it “hello”.

Edit View MNavigate Code Refactor Run Tools VCS W

New Project...
1 Open... = File N
Open URL... Directory
Save As.. Ctrl+Shift+s % HTML File
Open Recent » & stylesheet
Close Project
Rename Project... 2 Typescript File
9F Ssettings... ctrl+Ale+s ) tsconfig.json File
Default Settings... (2 package.json File
Import Settings... % Pug/Jadefile
Export Settings... |% CoffeeScript File
settings Repository... < XSLTStylesheet
|z saveAll ctrl+s Edit File Templates...
(3 synchronize Ctri+Alt+Y
Invalidate Caches / Restart...
i Print...

Figure 8 - New Javascript file

10. The file will only contain a header when created. Add the line shown in Figure 9. This is the
same application as show in section 3.2 above.
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hello - [~/WebstormProjects/hello] - .../hello.js - WebStol

File Edit View Navigate Code Refactor Run Tools VCS Window Help

hello ; . hello.js ;

Hello world

__ Process finished with exit code
o] E—ﬁ

=
N

=

Figure 9 - Hello world application

[ Project - @ = | % 1~ i hellojs x
hello ~/WebstormProjects/hello /¥
= hellojs 2 * Created by user on 2017-81-12.
|l External Libraries 4 console.log( 'Hello world');
Run hello.js
> /home/andre/node-v6.9.2-1inux-x64/bin/node /home/andre/WebstormProjects/hello/hello.js

a

11. Right-click on “hello.js” in the Project view and select “Run hello.js” to start the application.
The output will be shown in the console window as illustrated in the bottom of Figure 9.

4.3 ECMAScript 6

If you try to run the application described in 3.3 you will get some errors as shown in Figure 10. The
reason is that the code contains JavaScript constructs that was introduced in the JavaScript version
called ECMAScript 6. By default WebStorm is using ECMAScript 5.1.

hello - [~/WebstormProjects/hello] - ..
factor Run Tools WCS Window Help

./hello.js - WebStorm 2016.3.2 - + x

[ helojs-] b % | Q

« 1+ | s hello.js x

* Created by user on 2017-01-12.
a const http = require('http');
const hostname = '127.8.8.1';
const port = 3000;

res,statusCode = 200

const server = http.createServer({req, res) =» {

res.setHeader ('q Comma expression more... (Ctrl+F1) |

res.end( 'Helle Wortawm s,

i

server,listen{port, hostname, () = {
console,log(’ i
i

Figure 10 - Simple web server with errors

To change the version, go to File >

Settings in the menu. Then select “Languages & Frameworks” >

JavaScript and change the version to ECMAScript 6 as shown in Figure 11.

Copyright 2017 © Embedded Artists AB

RevA



Develop with Node.js on iMX Developer’s Kits

Ws| Settings - + x
(O. ) Languages & Frameworks > JavaScript = For current project
Plugins Javascript language version | ECMAScript 5.1
. ECMAScript 3
Version Control Prefer Strict mode .
ersion tontro O - ECMASCcripk 5.1
Directories [ only type-based completi¢JavaScript 1.8.5

ECMAScript 6
Reack JSX
Flow

Build, Execution, Deployment

Languages & Frameworks

» Javascript
Schemas and DTDs
Dart
Mode.js and NPM
Stylesheets

Template Data Languages

o @ @ @ @ @ o

TypeScript
XSLT
XSLT File Associations

Tools

“ I Cancell I Apply l I Help l

Figure 11 - Change JavasScript language version

4.4 Local debugging

Debugging on the development computer is quite simple. All you need to do is set a breakpoint in the
code by clicking on the row. Then right-click on “hello.js” in the project view and select “Debug hello.js”.
Figure 12 shows a debug session where the debugger has stopped on a breakpoint.

s hello - [~/WebstormProjects/hello] - .../hello.js - WebStorm 2016.3.2 - + %
File Edit View Navigate Code Refactor Run Tools VCS Window Help
hello ) i hello.js | K S Q
& Project  ~ © % | # 1- [ d&hellojs x |
hello -/webstormProjects/hello Enable File Watcher to transpile ECMAScript 6 to ECMAScript 5 using Babel? Yes No
= hello js . e v
Il External Libraries 2 * Created by user on 2017-81-12.
4 :o;\st http = require('http');

const hostname = '127.6.0.1°;
const port = 3000;

EN const server = http.createServer{(reg,
1€ res.statusCode = 200;
11 res.setHeader('Content-Type', 'text/plain’);
12 res.end("Hello World\n');
13 i
14
15 server.listen{port, hostname, () = {
16 console.log( Server running at http://$§{hostname}:${port}/ );
¥
Debug () hello js LA

*| = Variables a
& v Local

= exports = Object

hostname ="127.0.0.1"

= http=Object

= module=Module

port=3000

9:20 LF: UTF-8: u & ()

Figure 12 - Debug session in WebStorm

4.5 Remote deployment
Itis possible to deploy the application from within WebStorm, that is, upload it to the target.

Go to File > Settings and then “Build, Execution, Deployment” - Deployment and click on the plus
icon as shown in Figure 13.
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= Settings -+ x
(Q /| Add (Insert) xecution, Deployment > Deployment = For current project
Keymap
Editor
Plugins
Version Control
Directories
Build, Execution, Deployment Not configured
Debugger
v Deployment Please add a web server to configure
Options
Coverage
Docker

Docker Registry

Languages & Frameworks

Javascript
Schemas and DTDs

m I Cancel | | Apply | I Help |

Figure 13 - Create a deployment

Give the connection a name and then choose “SFTP” as server type as shown in Figure 14. Click

“OK”'

E Add Server - + x
Name:
|iMXTarget | Tl
Type:

| & SFTP n

Project files are deployed to a remote host via SFTP

KB (o)

Figure 14 - Add server

In the “Connection” settings window specify the IP address of the target in the “SFTP host” field. Set
the user name (root) and password (pass). When this has been done click on the “Test SFTP
connection” button to verify that the connection is working. If it is working you can click in the browse
button (three dots) by the “Root path” field and choose where to upload the files. In this case we have
chosen the home directory of the user “root”. All of this is shown in Figure 15.

NOTE: By default the user “root” is not permitted to use an SSH connection. See section 5.1 how
to permit the user “root” to login.
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Build, Execution, Deployment > Deployment = For current project Reset

+-Mmy
@ IMX Targ

Name: | iMX Target

J Connection| Mappings | Excluded Pal:hs|

Visible only For this project

Type: | s SFTP n
Project files are deployed to a remote host via SFTP

Upload/download project files

SFTPhost: [ 192.168.1.130 | | TestSFTP connection... |
Port:

Root path: |fh0mefroot |D I Autodetect ]
User name: |rnot | [] Login as anonymous
Auth type: lPasswnrd n

Password: seee | [_] save password

Advanced options... l

Browse files on server

Web server root URL: | http://192.168.1.130 | | Open ]

“ I Cancell I Apply l I Help l

Figure 15 - Deployment connection settings

Go to the “Mappings” tab and select the “Deployment path” as shown in Figure 16.

Settings -+ x|

Build, Execution, Deployment ; Deployment = For current project Reset
+n_ m g Name: |iMXTarget E
#n IMX Targ F

Connection | Mappings | Excluded Paths

I Use this server as default l

Local path:
’fhomefuserfWebstormProjectsfhello ]D

Deployment path on server 'iMX Target':

!/ -]

Web path on server 'iMX Target":

!/ |
Project URL: http://192.168.1.130/

I Add another mapping l

Figure 16 - Deployment mappings

To deploy the application right-click on the project and then go to Deployment - “Upload to iMX

Target” as shown in Figure 17.
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[ Project - @ = | % 1| & hellojs x
lobhebacas P inebe (ool I
hello /v y her to transpile ECMAScript 6 to ECMAScrip
s hello.j:
Il External 1 ¥ Cut QX |y yser on 2017-61-13.
[l Copy Ctrl+C .
Copy Path Ctrlsshiftsc P = requirel’http’);
Copy as Plain Text tname = '192.168.1.130';
. . t = 3000;
Copy Relative Path Ctrl+Ale+Shift+C
[jl Paste Ctrl+yy ver = http.createServer{(req, res) =» {
= tatusCode = 200;
Find Usages AlE+F7 =tHeader('Content-Type', 'text/plain’);
Find in Path... Ctrl+shift+F 90 Hello World\n®);
Replacein Path... Ctrl+shift+R
| t Cod sten{port, hostname, () == {
Dy =asonal=e" le.log( Server running at http://${hostnam
Refactor >
Add to Favorites 3

Show Image Thumbnails Ctrl+Shife+T

&, Upload to iMX Target
Local History »
() synchronize 'hello’

Show in File Manager PCManFM

Directory Path ctrl+Alt+Shift+2
4 Compare With... Ctrl+D
Mark Directory as »

[0 uploadselt  Remove BOM

Deployment Upload to iMX Target —

() Create Gist... & Download from iMX Target
% syncwith Deployed to iMX Target...

Figure 17 - Deploy application

It is also possible to automatically deploy the application, for example, each time you save the project.
Go to File = Settings and then “Build, Execution, Deployment” = Deployment > Options. As shown
in Figure 18 you can select to automatically upload the files.

[ws] Settings - + x
(O. ) Build, Execution, Deployment ) Deployment » Options = For current project Reset
Appearance & Behavior Exclude items by name: | .svn;.cvs;.idea;.DS_Store;.git;.hg
Keymap use; as delimiter, * and ? as wildcards
Editor

Operations logging: | Brief -

Plugi . .
e [] stop operation on the first error

Version Control

Overwrite up-to-date Files
Directories

- I
Build, Execution, Deployment = T RS

Debugger ] Delete target items when source ones do not exist (when transferring from Project view or R

Deployment ] Create empty directories

m Prompt when overwriting or deleting local items

Coverage Upload changed files automatically to the default se

er l On explicit save action (Ctrl+S) n

Docker [ upload external changes

Docker Registry

[] owverride default permissions on files:
Languages & Frameworks

Tools ] override default permissions on Folders: D

warn when uploading over newer File: |Nn n

[ Not fy about remote changes

» SFTP Advanced Options (IDE level setting)

Figure 18 - Deployment options
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4.6 Run application on target

Besides deploying an application to the target it is also possible to start the application on the target
from within WebStorm. Go to Run - “Edit Configurations” in the menu as shown in Figure 19.

iello - [~/WebstormProjects/hello] - .../hello.js - Web&
Tools VCS Window Help

P> Run 'hello.js’ Shift+F10 |
: #k Debug 'hello.js’ shift+F9 =
—¥% Run 'hello.js’ with Coverage b

€5 Run... Alt+Shift+F10 |
¥ Debug... Alt+Shift+F9
- #] Import Test Results »
¢ Stop Ctrl+F2

¢ EI show Running List
c

. ¥ Step Over F8

1 Force Step Over Alt+Shift+F8

3% stepInto F7

: Force Step Into Alt+Shift+F7

144 Smart Step Into Shift+F7 |

13 A Step Out Shift+F8
Run to Cursor Alt+F9
Force Run to Cursor Ctrl+Alt+9
Pause Program

|9 Resume Program Fo [

b Evaluate Expression... Alt+F8
Quick Evaluate Expression ctrl+alt+8
Show Execution Point Alt+F10
Toggle Line Breakpoint Ctrl+F8
Toggle Temporary Line Breakpoint Ctrl+Alt+Shift+F8

i Toggle Breakpoint Enabled

= §: View Breakpoints... Ctrl+shift+F8 -

Figure 19 - Edit "Run configurations"

Click on the “Browse” button beside the “Node interpreter” field as shown in Figure 20.

Run/Debug Configurations - + X
Name: |hello.j5 | [] share single instange only
Configuration i i ili STE———
L] | Browser / Live Ed|t| V8 Profiling | | Shift+Enter|
Node interpreter: l-,’n|:|d&v6.9.2—linux—xM{bin,‘nude (Project) ‘QB.Z
N
Node parameters: [ \{-@/
Working directory: |fhnmefuserfWehstnrmPrnjetts/helln |D
JavaScript file: | hello.js |D
Application parameters: | |
Environment variables: | |D
~ Before launch: Activate tool window
+
There are no tasks to run before launch

Figure 20 - New node interpreter

Click on the “plus” icon and select “Add Remote” as shown in Figure 21.
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Node.js Interpreters - +

odev6.9 64/b ode (Proje 6 -

Add Local...

Add Remote

Node interpreter: |—-fn|:||:|t-.w6.9.2—linux—x64fbinfnnde |

Npm package: lde\.rﬁ.9.Z—Iinux—xmflibfnode_modulesfnpm 3.10.9 nD

n Cancel Help

Figure 21 - Add remote interpreter

Specify the IP address as well as user name (root) and password (pass). Finish by clicking on OK.

Configure Node.js Remote Interpreter -+ x

(O vagrant () Deployment configuration @ 5SH Credentials (O Docker

Host: [ 192.168.1.130 | Port: (22|
User name: | root |

Auth type: IPasswnrd -

Password: seee J Save password

Mode.js interpreter path: |fusrfbin/nude |D

m Cancel

Figure 22 - Remote interpreter settings

You can now run the application on target by right-clicking on the target and select “Run hello.js”.
Please note that you must have deployed the application before you can run it.
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5 Troubleshooting

5.1 Allow user “root” to use an SSH connection

By default the user “root” is not permitted to login via an SSH connection. By following these
instructions “root” will be permitted to login through an SSH connection. It is, however, not
recommended to use on a final application, but during development it can be permitted.

1. Open the configuration file for the SSH server

# nano /etc/ssh/sshd config

2. Find the line that starts with #PermitRootLogin and remove the ‘# (hash) character. If you
cannot find this line just add it to the file (without the hash)

PermitRootLogin yes

3. Save the file and exit the editor (in nano itis Ctrl-X followed by Y and Enter).
4. Restart the SSH server

é# /etc/init.d/sshd restart
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