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1. Introduction

This survey covers some advanced Web Technologies and their prototypical application.Each
chapter is a research result of the respective owner and should give others a taste and feel of

what latest Web Technologies can do.

Digital Healthcare Masters Course FSDT1 (WS 2015/16)
Jakob Doppler (Editor), 2015
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2. Cordova - a Cross platform tools for Mobile Web Dev:
Write your own CameraApp
by Georg Schreiner

2.1 Whatis Cordova:

(source: https://cordova.apache.orq)

Apache Cordova is an open-source mobile development framework. It allows you to use standard
web technologies such as HTML5, CSS3, and JavaScript for cross-platform development,
avoiding each mobile platforms’ native development language. Applications execute within
wrappers targeted to each platform, and rely on standards-compliant API bindings to access each
device's sensors, data, and network status.

Apache Cordova graduated in October 2012 as a top level project within the Apache Software
Foundation (ASF). Through the ASF, future Cordova development will ensure open stewardship
of the project. It will always remain free and open source under the Apache License, Version 2.0.
Visit cordova.apache.org for more information.

Use Apache Cordova if you are:
e amobile developer and want to extend an application across more than one platform,
without having to re-implement it with each platform’'s language and tool set.

e aweb developer and want to deploy a web app that's packaged for distribution in various
app store portals.

e a mobile developer interested in mixing native application components with a WebView
(special browser window) that can access device-level APIs, or if you want to develop a
plugin interface between native and WebView components.

For further information visit https://cordova.apache.org.

2.2 How to install Cordova on Windows
(from: https://evothings.com/doc/build/cordova-install-windows.html)
Follow these steps to install Cordova:

1. Install Node.js: Cordova runs on the Node.js platform, which needs to be installed

as the first step. Download installer from:http://nodejs.org

2. Go ahead and run the downloaded installation file. It is recommended to use the
default settings. Node.js needs to be added to the PATH environment variable,

which is done by default.


https://cordova.apache.org/
http://cordova.apache.org/
https://cordova.apache.org/
https://evothings.com/doc/build/cordova-install-windows.html
http://nodejs.org/
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3. To test the installation, open a command window (make sure you open a new
command window to get the updated path settings made by the Node.js installation),

and type:

node --version

If the version number is displayed, Node.js is installed and working!

Install Git. Git is a version control system, which is used by Cordova behind-the-scenes.

Download and install from: https://qit-for-windows.github.io/. Default settings are recommended.

Add PATH to the console:

set PATH C:\Users\<lInsertYourUsername>\AppData\Local\P
rograms\Git\bin;%PATH%

EE CAWINDOWS\system32\emd.exe — O *

C:w>zet PATH c:slserssGeorg-AppDatasLocalsProgramssGitxbhin;<PATH:x

1. Install Cordova. Cordova is installed using the Node Package Manager (npm).

Type the following in the command window to install:

npm install -g cordova

2. Test the Cordova install by typing:

cordova --version

If you see the version number, you have successfully installed Apache Cordova!

Install Java

The Android SDK needs the Java Development Kit (JDK) to be installed (minimum version 1.6).
Note that the Java Runtime Environment (JRE) is not sufficient, you will need the JDK. To check

if you have the JDK installed already, type this on the command line:

javac -version


https://git-for-windows.github.io/
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If you do not have the JDK installed, proceed as follows:

1. Download the Java SE JDK (SE = Standard Edition) from

Oracle:www.oracle.com/technetwork/java/javase/downloads/. Click the Java SE

Download to see the list fo download. Get the "Windows x86" download if you have
32-bit Windows, and "Windows x64" if you have 64-bit Windows. If you do not know
which version you have, find out using the Control Panel by selecting "System and
Security" and then "System"”, where you will find the "System type" saying if your

Windows version is 32-bit or 64-bit.

2. Go along and run the downloaded installer file. Using the default selections should
be fine, but take a note of the directory in which you install the JDK. You will need to
add this to the PATH in a later step below.

3. Next, update your path to include the JDK. Open the Control Panel, click System
and Security, click System, click Change settings, which will open the System
Properties window. Select the Advanced tab, then click the Environment Variables
button. (Note Georg: In Windows 10 you have to open the control panel, click on
System, then on Advanced system Settings on the left side and then on environment

variables)

4. Inthe list User variables select PATH and click the Edit button. (If there is no PATH

entry in the list, click the New button to create one.)

5. Atthe end of the field Variable value, add a semicolon followed by the path to the
bin directory of the JDK install. Here is an example (note that this must be the actual

path used for the install on your machine):

;C:\Program Files\Java\jdkl1.8.0 11\bin

An easy way to do this is to prepare the path to add in a text editor, then paste it at
the end of the input field. When done click the OK button.

6. Next add the JAVA_HOME variable if it is not present (and if it is in the list, you may
need to update its value using the Edit button). Click the New button. In the field

Variable name type:

JAVA_HOME

In the field Variable value enter the path to the directory where the JDK is installed,
without the semicolon and the /bin subdirectory, for example:


http://www.oracle.com/technetwork/java/javase/downloads/
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C:\Program Files\Java\jdk1.8.0 11

Click the OK button.

7. Click the OK button again to close the Environment Variables window.

8. Now you are ready to test the install. Close any open command windows, and open

a new command window and type:

javac -version

If you see a version number you are done with the JDK install!

Install Ant

Apache Ant is a build system for Java, which is used by Cordova and the Android SDK. To install

Ant, follow these steps:

1. Download Ant from here: ant.apache.org/bindownload.cgi. Get the zip download

available at the page. Click the zip-file link for the most recent release, e.g.apache-

ant-1.9.4-bin.zip, and save the file to your machine.

2. Unpack the zip file to the directory on your machine where you want Ant to be
installed. You can pick any directory for the install. In this guide we use this as an

example:

C:\Users\miki\ant

Note that the files in the ant package should go directly into this directory. Make a
note of the directory as you will need to add it to the PATH.

3. To add Ant to the PATH, open the Control Panel, click System and Security, click
System, click Change settings, click the Advanced tab, then click the

Environment Variables button.
4. Inthe list User variables select PATH and click the Edit button.

5. Atthe end of the field Variable value, add a semicolon followed by the path to the

bin directory of the Ant install. Here is an example:

;:C:\Users\miki\ant\bin


http://ant.apache.org/
http://ant.apache.org/bindownload.cgi

Master Digital Healthcare - Web Technology Review 2016

Click the OK button.

6. Next add the ANT_HOME variable. Click the New button. In the field Variable name
type:

ANT_HOME

In the field Variable value enter the path to the directory where Ant is installed,
without the semicolon and the /bin subdirectory, for example:

C:\Users\miki\ant

Click the OK button.

7. Click the OK button again to close the Environment Variables window.

8. Now test the install. Close any open command windows, and open a new command

window and type:

ant -version

If you see a version number you have installed Ant successfully!
NOTE Georg: if this way doesn’'t work, you should try the following commands in the
console:

set JAVA HOME=C:\java\jdk\1.6.0 xx

set ANT_HOME=C:\ant

set ANT_ARGS=-lib C:\ant_xtralibs;C:\ant_testlibs

set PATH=%PATH%;%JAVA HOME%\bin;%ANT_HOME%\bin;C:\cvsnt
After you did this, reinstall node.js.

Install the Android SDK Tools

The SDK Tools for Android are used by Cordova to build Android apps. Follow these steps to
install the SDK Tools:

1. Go to the page developer.android.com/sdk scroll down the page and click "VIEW
ALL DOWNLOADS AND SIZES". Under "SDK Tools Only", click the windows

installer exe file and download it (this file is named e.g.installer_r23.0.2-

windows.exe).

2. When downloaded, run the installer. You should do fine to use the default settings
used by the installer, but make a note of the directory in which the SDK is installed,

as you will have to add this to the PATH in the next step.


http://developer.android.com/sdk
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3. To add the SDK Tools to the PATH, open the Control Panel, click System and
Security, click System, click Change settings, click the Advanced tab, then click

the Environment Variables button.
4, Inthe list User variables select PATH and click the Edit button.

5. Atthe end of the field Variable value, add a semicolon followed by the path to the
tools and platform-tools directores of the Android SDK install. Here is an example

of what to add (note that there are two paths in one line, separated by a semicolon):
;C:\Users\miki\AppData\Local\Android\android-
sdk\tools;C:\Users\miki\AppData\Local\Android\android-sdk\platform-tools

You can prepare the path in a text editor, copy it and paste at the end of the input
field. Click the OK button when done.

6. Click the OK button again to close the Environment Variables window.

7. Now test the install. Close any open command windows, open a new command

window and type:

adb version

This should display the version of the Android Debug Bridge.

8. As the final step, you need to get the specific Android SDK version used by
Cordova. This is done by running the Android SDK Manager by typing the

command:

android

This launches a window where you can select to install specific Android SDKs.
Note: if the command in the console does not work, you can use the following
method: Under Windows 10 or 8 hit the windows-key and type “sdk manager” and
click on it.
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Best match

‘m  SDKManager

Deskiop app

88 Search my stuff

sdk-manager

In both ways the following window should appear:

— m}
Packages Tools
SDK Path: C:\Users\georgiAppDataiLocal\Android\android-sdk
Packages
I§ Mame APl Rev.  Status 2

[JE2 Android 5.0.1 (API 21)
[JC2 Android 4.4W.2 (API 20)
[2 Android 4.4.2 (AP 19)

' SDK Platform 19 4 | Not installed
% Samples for SDK 19 3 | Not installed
il ARM EABI vTa System Image 19 E | Not installed
i Intel xB6 Atorn System Image 19 32 | Not instolled
173 Google APls (x86 System image) 19 17 [ | Not installed
1531 Google APIs (ARM System image) 19 17 [ | Not installed
1531 Glass Development Kit Preview 19 11 [ Net installed
[} Sources for Android SDK 19 2 | Not installed
[JC2 Android 4.3.1 (API 18)
[JEZ Android 4.2.2 (API1T)
[T1E2 Android 4.1.2 (API 16) hd
Show: ] Updates/New Installed  Select New or Updates Install 10 packages...
[J Obsolete Deselect All Delete packages...
1 O =

Downleading Intel x86 Atom Systemn Image, Android API 19, revision 3 (33%, 1700 KiB/s, 66 seconds left)

9. First time you launch the Android SDK Manager there will be preset selections. It is
recommended to leave these untouched. Also select the entry "Android 4.4.2 (API
19)". This is the version used by the current Cordova 3.5 version. Note that the
Android SDK required by Cordova will change in the future, as new versions
of Cordova and Android are released. When this happens, open the Android

SDK Manager again, and install the required API version(s).

10
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Android SDK Manager - [m] X
Packeges Tools (as mentioned above, search
SDK Path: C:\Users\georg\AppData\Local\Android\android-sdk
Packages AndrOld 4.4.2 (API 19) In the
i Name APl Rev. Status ~
[0 Android 5.0.1 (AP 21) list and select it. Now click on
[ Android 44W.2 (API 20)
v [ACZ Android 44.2 (API 19) «
W& SDK Platform 19 4 T Not installed the button “Install 10
L Samples for SDK 19 6 | Not instailed
ARM EABI v7a System lmage 19 3 [T] Notinstolled » g
[ 18 Intel 86 Atom System Image 19 2 | Notinstalled paCkageS and wait till the
131 Google APls (x86 System Image) 19 17 [] Not instailed
[ 1§31 Google APIs (ARM System Image) 19 17 [| Notinstalled procedure iS Over)
1§31 Glass Development Kit Preview 19 11 [] Not installed )
[} Sources for Android SDK 19 2 [C] Netinstolled
[ Android 43.1 (API 18)
[1C2 Android 4.2.2 (API 17)
[1E2 Android 412 (API 16) %
Show: [ Updates/New []Installed  Select New or Updates Install 10 packages...
[Jobsolete Deselect All Delete packages...
|
O
Unzipping Samples for SDK AP| 19, revision 6 (16%)

Install Android Studio

http://developer.android.com/sdk/index.html

We will use Android Studio for programming the App.
Install Genymotion

https://www.genymotion.com/#!/download

Click on the Button “Upgrade my plan now” = You should be able to download the free version of

genymotion.

If You Get Stuck

If you get stuck, consult the documentation at the respective web sites for Cordova, Java, Ant,
and Android. The Cordova documentation specific for Android is found

here: cordova.apache.org/docs/en/3.6.0/quide_platforms_android_index.md.html. (For all other

guestions, error messages, warnings, etc. ask google for help)

One thing to do is to inspect all the environment variables. You can do this from a command
window (note that you have to open a new command window after updating environment

variables for updated values to be available). This displays the system PATH:

echo %PATH%

11
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Here is how to inspect the values of JAVA_HOME and ANT_HOME:

echo %JAVA_HOME%

echo %ANT_HOME%
2.3 Creating a Cordova Project (I0S and Android)
In this case, we will write a Camara-App.

Here is how to create a new Cordova project (procedure is the same for all
platforms):

1. Open a command-line window
2. Go to a folder where you want the project subfolder to be created.

Note Georg: with the command “cd /..” you can change in the main directory of your
Drive (C:\). In step 3, the new project folder will be stored in the main-directory (C:\)

Bl CAWINDOWS\system32\cmd. exe - O >

Microsoft Windows [Wersion 18.8.182481]
Cc>» 2015 Microsoft Corporation. All rights reserved.

C:wlUserssgeorgrcd ~..
(R

3. Use the cordova create command to create a project. This command has the
following form:

cordova create project-folder app-identifier app-name

Here is an example that will create a folder called "CamaraApp" with project template files:

cordova create CameraApp com.revivalx.cordova.camera Camera-App

12
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BN Command Prompt — O >

»Joordova create CamerafApp com-revivalx.cordova.camera Camera—HApp
reating a new cordova project with name "Camera—fApp'" and id "com.revivalx.cordo

a.camera’ at location “C:xCamerafpp'

NG

Note that creating the project may take a while.

4. To issue further Cordova commands, move into the project folder, e.g. by typing:

cd CameraApp

BX Command Prompt — | X

C:»>ocd Camerafpp

C:wCamerafApp>

Install cordova camera plugin

cordova plugin add https://github.com/apache/cordova-p
lugin-camera

NOTE: In my case | had to execute this command in GIT (We’ve already installed it above).
You have to run the “Git Cmd.exe”. | will use GIT from now on instead of the windows
console.

Building for Android
Here is how you build your new Cordova project for Android:

1. Make sure you are in the project folder in a terminal window

2. Add the Android platform to the project. Note that this only needs to be done once
for each project. (Try to use the newest android version - look for it in google. Or

cordova.apache.org)

cordova platform add android@5.0.0

13
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; pr

Creating Cordova pro
Path: platfo
[ F

_ Androi
Android projec : ] :
Installing "cordova-plugin-camera" for android

C:\Cameraipps>g

Note: if there an error message appears, you may have to install other sdk packages
within the sdk manager. Therefore you have to

visit https://cordova.apache.org/docs/en/latest/quide/platforms/android/index.html to look

for the newest requirements. If you have updated the SDK-Manager | suggest a
restart, before you reenter the “cordova platform add android” command into the

console.

With this command you will download and install the cordova plugin from the specific website.

2.4 Implementing the Camera-App with Android Studio
1. Open Android Studio

2. Import your cordova project into Android Studio.

® Android Studio - X

? Welcome to Android Studio

Recent Projects Quick Start
android
]
rg‘fuu_ Start a new Android Studio project
C\DemoProject\platforms\android
—

Ch\DemoProject\platforms\android

ﬂ
LY

Open an existing Android Studio project

=
o)
vy

Check out project from Version Control

Import project (Eclipse ADT, Gradle, etc.)

Import an Android code sample

&l @l «

s Configure

)

H Docs and How-Tos

L
i,

Android Studic 1.4 Build 1412288178 Check for updates now.

14
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® Select Eclipse or Gradle Project to Import x

Select your Eclipse project folder, build.gradle or settings.gradle

ACAL RX O & Hide path
[ Ch\CameraApp\platformsiandroid ﬁ
)
[ ant

[ apache-ant
[ apache-ant-1.9.6-bin
[ Camerahpp
[ hooks
[ platforms
[ android
[ assets
[ cordova
[ Cordovalib
[ libs
£ platform_www
[ res
[ sre
5 .gitignore

Drag and drop 2 file into the space above to guickly locate it in the tree

Kl () [ ]

Navigate to C:\CameraApp\platforms\android and click the ok button.
® Gradle Sync

? Gradle settings for this project are not configured yet.

Would you like the project to use the Gradle wrapper?
(The wrapper will automatically download the latest supported Gradle version).

Click 'OK' to use the Gradle wrapper, or 'Cancel' to manually set the path of a local Gradle distribution.

Hit OK (and pray that everything is working).

3. Error Handling:

Praying was useless© [I've got the following error message:

Messages Gradle Sync

% EI Gradle Sync lssue

Gradle 2.4 requires Android Gradle plugin 1.2.0 (or newer) but project is using version 1.0.0.
Ll @ Errer: Please use Android Gradle plugin 1.2.0 or newer.

I @ FAx pluain version and syne project

Click on the “Fix plugin version and sync project” button.
Everything is working correct at the moment. Yeah, great.
4. Delete CSS and Image folders



M
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Go to android—>assets>www and delete the 2 folders (right click>delete), because they will

not be needed in this tutorial.

® android - [CACameraApp\platforms\android] - Android Studio 1.4

Eile Edit View MNavigate Code Analyze Refactor Build Run Tools '

ODHO #~ X006 QK 4 > 4| §andoid -

"2 Cordovalib

& Captures

% 1: Project

I@ I Structure

i1 Android v| D & | -1
3 Cordovalib
3 android
1 manifests
[ java
[ jniLibs
[ res
E assets
BT v
[E1 cordova-js-src
[ ess
'E-_iL! index.css
[dimg
B
[ss cordova,js
[i] index.html

5. Open index.html in the same folder and replace the text with the
following:

<IDOCTYPE html>

<html>
<head>
<meta charset="utf-8">
<meta content=""telephone=no" name="format-detection">
<I-— WARNING: for i0S 7, remove the width=device-width and
height=device-height attributes. See
https://issues.apache.org/jira/browse/CB-4323 -->
<meta content=
"user-scalable=no, initial-scale=1, maximum-
scale=1, minimum-scale=1, width=device-width, height=device-height,
target-densitydpi=device-dpi"’
name=""viewport'>
<script src="cordova.js'" type="text/javascript'></script>
<script src="js/index.js" type="text/javascript'></script>
<title>Camera Cordova Plugin</title>
</head>

<body>
<button onclick="capturePhoto() ;" >Capture Photo</button><br>
<button onclick="getPhoto(pictureSource.PHOTOLIBRARY) ;" >From Photo

Library</button><br>
<img id="image" src=""" style="display:none;width:100%;"">
</body>
</html>

6. Open up your config.xml file (android->res->xml) and replace it
with the following code:

16
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[z android  [= res  [5]xml
0 Android = v € = | - I-
3 Cordovalib
[ android
[ manifests
[ java
[ jniLibs
& res
[1 drawable
[ values

[ .
= configaml

Eﬁ assets
(#) Gradle Scripts
<?xml version="1.0" encoding="utf-8"7>
<widget id="com.revivalx.cordova.camera" version="0.0.1"
xmIns=""http://www.w3.0org/ns/widgets"
xmlns:cdv="http://cordova.apache.org/ns/1.0">
<feature name="Camera''>
<param name="android-package"
value=""org.apache.cordova.camera.CameraLauncher" />
</feature>
<name>CameraCordova</name>
<description>
This source code provides example for taking pictures and for
choosing images from the system®s image library.
</description>
<content src="index.html" />
<access origin="*" />

& Captures

% 1: Project

l:: i Structure

</widget>

7. Open index.js file in js folder and replace the code with the

following

" lﬁl Android -

2 |» [ Cordovalib

S 2 android

® [ manifests

% [ java

E [ jniLibs

= i res

240 EE assets

w E W

E EJ cordova-js-src

= E1js

E| index.js

v E cordova.js

[} index.html

(%} Gradle Scripts

17
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var pictureSource; // picture source

var destinationType; // sets the Tormat of returned value

// Wait for device API libraries to load

//

document.addEventListener('deviceready', onDeviceReady, false);
// device APls are available

//

function onDeviceReady() {
pictureSource = navigator.camera.PictureSourceType;
destinationType = navigator.camera.DestinationType;

// Called when a photo is successfully retrieved
//

function onPhotoDataSuccess(imageURI) {

// Uncomment to view the base64-encoded image data
console.log(imageURI);

// Get image handle

//

var cameralmage = document.getElementByld("image”);
// Unhide image elements

//

cameralmage.style.display = "block";

// Show the captured photo

// The inline CSS rules are used to resize the image
//

cameralmage.src = imageURI;

// Called when a photo is successfully retrieved
//

function onPhotoURISuccess(imageURI) {

// Uncomment to view the image file URI
console.log(imageURI);

// Get image handle

//

var gallerylmage = document.getElementByld("image™);
// Unhide image elements

//

gallerylmage.style.display = "block”;

// Show the captured photo

// The inline CSS rules are used to resize the image

//

gallerylmage.src = imageURI;

}

// A button will call this function
//

function capturePhoto() {

// Take picture using device camera and retrieve image as base64-encoded
string

navigator.camera.getPicture(onPhotoDataSuccess, onFail, {

quality: 30,

targetWidth: 600,

targetHeight: 600,

destinationType: destinationType.FILE_URI,

saveToPhotoAlbum: true

s

b
// A button will call this function

//

18
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function getPhoto(source) {

// Retrieve image fTile location from specified source
navigator.camera.getPicture(onPhotoURISuccess, onFail, {
quality: 30,

targetWidth: 600,

targetHeight: 600,

destinationType: destinationType.FILE_URI,

sourceType: source

¥
}

// Called if something bad happens.
//

function onFail(message) {
//alert("Failed because: *

}

+ message);

8. Save the Project

Hint: You can refer full documentation on this
site,http://docs.phonegap.com/en/3.3.0/cordova_camera_camera.md.html.

Build the Android Project

C:\CameraApp>cordova build android

BUILD SUCCESSFUL

Total time: 2 mins 30.2

Built the follow pk(

Cameradpp,/platforms/android/build/outputs/apk/android-debug. apk

THE END

Comments from the author: successfully tested with emulator genymotion custom phone 5.1.0
API| 22, 768 x 1280 and OnePlus One

| uploaded the app on the following link:
https://mahara.fhstp.ac.at/artefact/artefact.php?artefact=2998&view=162

You can try it out if you want to.

19
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3. Angular ]S - a Data Binding Framework for Web
by Anita Angerer

3.1 Whatis Angular]S?

HTML is a great language for building static documents, but it’s not really made for creating
dynamic web applications. So creating dynamic web applications only with html needs a lot of
“tricking the browser”. AngularJS is a structural framework for the development of dynamic
web applications, mainly maintained by Google. It’s open source and lets you extend your
HTML vocabulary for your application. Therefore AngularJS also is a very helpful tool for the
creation of single-page applications.

3.2 Adding Angular]S to your web page

AngularlS is a JavaScript framework, so it is written in JavaScript and distributed as a JavaScript
file. Therefore it can be added to your web page with a script tag as the following:

<script
src=""http://ajax.googleapis.com/ajax/libs/angularjs/1.4.8/angular.min.js'>
</script>

You can find the right code snippet by browsing the Internet for “Google hosted libraries”.
This will lead you to https://developers.google.com/speed/libraries/, here you can find the

code snippet as well as the different stable versions.

3.3 Angular]S directives extends HTML

AngularlS directives are HTML attributes with ng prefix. AngularJS extends HTML with these
ng-directives, so they are simply written in the HTML tags as an additional adjective. For
example:

[ <div ng-app="""></div>

| <div data-ng-app=""'></div>

®

20
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Data Binding

Data binding in AngularlS is an automatic way of updating the view whenever the model is
changed and the other way round updating the model whenever the view is changed. That
way the worry about how to manipulate the DOM tree is eliminated. How to bind data with
ng-directives is shown in the next step, an easy example application.

A most simple example application using ng-directives and data binding

Following we’re going use some basic ng-directives for a most simple example application.

(data-) ng-app defines an AngularJS application. You always need to start with ng-app so HTML
knows you’re using AngularlJS within this part of your document, so it also couldn’t solve your
expressions. In the following example “ng-app” tells AngularlS that there is an AngularlS
application in this <div> element.

[ < ng-app="""></div>

(data-) ng-model binds values from HTML controls (input fields, text areas, selections) to
application data /to an application variable. The following example shows how to bind the
data received from the <input> field to an application variable, here called “variableName”.

|<p>Name: <input type="text" ng-model="'variableName"></p>

(data-) ng-bind, as the name indicates, binds application data to your HTML view. In the
following example the innerHTML is bount to the same variable “variableName”. So the text
the user writes in the input field from above is simultaneously written in your <p> element.

|<p ng-bind=""variableName"></p>

(data-) ng-init initializes Angular]S application variables. So if we add ng-init to our <div>
element we initialize our variable “variableName” with the value ‘Replace it with your name’.

|< ng-app= ng-init="variableName="Replace it with your name""></ >

(data-) ng-controller defines the application controller as follows

|<div ng-app=""myApp" ng-controller="myCtrl"></div>

3.4 Angular]S Expressions

Angular]S expressions are written in double braces like {{expression}}. Expressions output the
data exactly where they are written and are a lot like JavaScript expressions, they can contain
variables, literals and operators. Still they are not the same, because they do also support
filters and can be written inside HTML, and do not support conditionals, exceptions and loops.
They bind data the same way as the ng-bind directive. Added to our HTML document the
following line puts out the content of our variable, just as ng-bind does.
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<p>Your first expression: {{ variableName }}</p>

®

If you put the above lines together in a HTML document (Attention: first add the script tag for
Angular]S) you’ll get an HTML page with an input field, where the content that you put in is
written in your HTML console as you enter it in the input field. Dynamic DOM tree
manipulation for the win! ."_:';

3.5 Angular]S Applications

An Angularl]S Applications basically consists of
e View, which is the HTML
e Modules define AngularlS applications
e Controllers control Angular)S applications (JavaScript function that makes /changes
/removes /controls the data)

Modules

The module defines the application; it is the container that contains the different application
parts and controllers.

A module is created with the AngularJS function angular.module and referred to an HTML
element in which the application runs/will run.

<div ng-app="myApp"'></div>

<script>
var app = angular.module('myApp"”, [1);
</script>

It's important to notice that without a module, no other Angular JS elements as controllers,
directives, etc. can be added.

Controllers

Controllers control the data of Angular]S applications and always belong to a module. An
AngularlS controller is a JavaScript object and therefore created by a JavaScript constructor.

Scope

The Sscope object is available for both, the controller and the view. Properties added to the
Sscope object in the controller can be accessed by the view. In the view it is referred to these
properties with the property name like {{firstName}}.
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Example that shows the use of modules, controllers and $scope

The following example shows an AngularJS application (defined by ng-app="myApp") that runs
inside the <div>. The ng-controller="myCtrl" directive defines a controller.

The myCtrl function is a JavaScript function. Angular)S will invoke the controller with a $scope
object, the Sscope object is passed as an argument whenever creating a controller. Sscope is
the application object (the owner of application variables and functions). The controller
creates two variables in the scope (firstName and lastName). The ng-model directives bind the
input fields to the controller properties (firstName and lastName).

<div ng-app="myApp" ng-controller="myCtrl">

First Name: <input type="text" ng-model="firstName"><br>
Last Name: <input type="text" ng-model=""lastName''><br>
<br>

Full Name: {{FfirstName + " " + lastName}}

</div>

<script>
var app = angular.module("myApp", [1):

app-controller("myCtrl®, function($scope) {

$scope.firstName = "John";
$scope. lastName = "'Doe"';
D
</script>
3.6 Events

The ng-click directive defines AngularJS that will be executed when the HTML element is
clicked. The syntax for ng-click is the following; it must not urgently be used with a <button>
element.

<button ng-click="count = count + 1">Click Mel</button>

3.7 Filters

e To format data filters can be added to AngularlJS. Filters can be added to expressions and
directives by using the pipe | followed by a filter like |uppercase.

|<p>The name is {{ lastName | uppercase }}</p>

|<Ii ng-repeat="x in names | orderBy:"country®"></li>
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Filters

e currency formats a number to a currency format

e date formats a date to a specified format

e filter selecst a subset of items from an array

e json formats an object to a JSON string

¢ limitTo limits an array/string, into a specified number of elements/characters
e lowercase formats a string to lower case

e number formats a number to a string

e orderBy orders an array by an expression

e uppercase formats a string to upper case

Now it’s time for you to try, the full code examples can be found in the

appendix.

®
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3.8 Appendix

mostSimpleDataBindingApp.html

<IDOCTYPE html>

<html>

<script
src="http://ajax.googleapis.com/ajax/libs/angularjs/1.4._8/angular.min.js"><
/script>

<body>

<div ng-app=""" ng-init="variableName="Replace it with your name-®">
<p>Input something in the input box:</p>
<p>Name: <input type="text" ng-model="variableName'></p>

<p ng-bind="variableName"></p>

<I--Expression:-->
<p>Your First expression: {{ variableName }}</p>

</div>

</body>
</html>

modulesAndController.html

<IDOCTYPE html>

<html>

<script
src="http://ajax.googleapis.com/ajax/libs/angularjs/1.4.8/angular.min.js'"><
/script>

<body>

<div ng-app="myApp" ng-controller="myCtrl">

First Name: <input type="text" ng-model="firstName'"><br>
Last Name: <input type="text" ng-model="lastName''><br>
<br>

Full Name: {{firstName + " " + lastName}}

</div>
<script>

var app = angular.module("myApp", [1);
app.-controller("myCtrl~, function($scope) {

$scope.firstName = "John";
$scope. lastName = ""Doe"’;
bH:
</script>
</body>
</html>
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ngClick.html

<IDOCTYPE html>

<html>

<script
src="http://ajax.googleapis.com/ajax/libs/angularjs/1.4._.8/angular.min.js"><
/script>

<body>

<div ng-app="myApp" ng-controller="myCtrl">

<button ng-click="count = count + 1">Click Mel</button>

<p>{{ count }}</p>

</div>

<script>

var app = angular.module("myApp~, [1);

app.-controller("myCtrl~, function($scope) {
$scope.count = 0;

H:

</script>

</body>
</html>

3.9 Used references

https://angularjs.org/

http://www.w3schools.com/angular/default.asp

https://www.codecademy.com/learn/learn-angularjs
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4. Run NodeJS on a microcontroller such as the Raspberry
PI

by Mario Schartner

Time - install nodeJS: 45min —install from zero: 9h — complete installing with docu: 17h

4.1 Introduction

The Raspberry Pl is a small factor SoC (System on a chip) board with low power consumption,
a mini computer board with common interfaces and connectors like our smartphones contain.
Because the board is very tiny and consumes low power there is a big potential for creativity
and many possibilities are arising out of this concept.

So you can choose whether you want to use the USB ports for connecting harddrive, mouse
or keyboard, network connection for doing some server — client stuff or a video/HDMI
connector for running GUI (graphical user interface) supported software using the Raspberry
Pl as a simple mini computer, do-it-yourself tablet PC or media center for streaming your film
library from your already configurated home NAS (network attached server) shares. In most
cases these ARM boards (they have no x86 board architecture like a common desktop PC or
Laptop) use operating systems, which are special prepared to run on the certain board. With
the Raspberry Pl it is possible to choose between various performance-driven OS’ (operating
systems) aiming on the already mentioned required purpose.

GPIO HEADERS RCA VIDEO OUT

Bl AUDIO OUT

STATUS

CONNECTOR

DSI DISPLAY u
M

5D CARD S1OT
(BACK OF BOARD)

Fig. 5.1.1 Raspberry Pl Logo

MICRO USE POWER BROADCOM CSI CONNECTOR
(5v 1A DC) BCM2835 CAMERA
ARMTI 700MHZ
ETHERNET OUT
HDMJ OUT ONLY ON 256M8 MODELS

Fig. 5.1.2 Raspberry Pl board
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4.2 Preparing the PI

With the Pl we have the hardware. But like any other computational device the hardware
needs an operating software to run - the so called operating system - which has the board’s
drivers included for communicate with the hardware and let it work with most performance.
For this purpose the Pl has an SD card slot. We can now download the required OS for our
purpose, in our case we take the standard OS for the Pl with the name Raspian (because it's a
modified version of the famous Debian Linux on which many Linux distributions rely on).

For more details on what is Linux, which differences are between the distributions and the
GUI there are many info’s on the internet on how to join the world of Linux and with which
easy distribution you can begin learning about it.

We now download the Raspbian image from https://www.raspberrypi.org/downloads/.

rasphernypLong. - cooge Al a

DOWHLOADS COMMUNITY HELP FORUMS RESDURCES q =

& f
Ea
DOWNLOADS =

Raspbian is the Foundatian's official supported Operating System Dowrload it L
Here o w3k MOOBS, oL wasy irstafler for Raspbisn and more

T Tao@y

T 0

THIRD PARTY OPERATING SYSTEM IMAGES ~

Thied party images are alio svslable

UBLTU AT SHAPFY LBUNTU CORE WINDOWS 10197 Cot s

TroEn

naeaa

Fig. 4.2.1 Download link for Raspbian https://www.raspberrypi.org/downloads/

After the image download has finished we want to get the OS to a SD card. It is recommended
to take an 8 GB card and pre-format it to FAT32. For installing the Image to the SD card you
need a computer with internal multimedia card reader or a card reader device which you can
plug to the PC via USB.

=

Fig. 4.2.2 Multimedia Card reader for all platforms (OS)
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Now with the needed equipment we can begin to work. We connect the SD card to a free SD
slot and should see the device. In general the card is preformatted to the required FAT32 if

it’s new. If not, formatting devices is possible with any OS.

Format SDHC (E) “

4 Festplatten (1) Capacity:

Lokaler Datentrager (C:) 14.3 GB v

w —— Fle system
6,92 GB frei von 15 O FAT32 (Default) v/

4 Gerate mit Wechselme Ty e st ST Allocation unit size
| :32 kilob_ytes Y]

Qy Diskettenlaufwerk i g
= | Restore device defaults

Datentrager kopieren...

o i -
DVD-RW-Laufwerld Formatieren... Volume label
Ausschneiden —
Quick Format

Create an M3-D0OS startup disk

Fig. 4.2.3 Formatting the SD card in Windows

® ® APPLE SD Card Reader Media

Ly 0% - = 3B :
ve i - - - — »
erprifen Info  Brennen  Aktivieren Auswerfen Journaling aktivieren Neues Image Konvertieren Image-GroBe dndern

G0 OyD 3 T ¢ 100%5E Mo. 7. Apr. 13:26:59 el &
Spotlight

Festp\anendiensd
Erste Hilfe JRECCITTES Partition  RAID  Wiederherstellen

b B vacintosh HD

Alle im Finder zeigen -
8 & Macintosh HO fon aut einer Festoljtte oder einem Volume zu ldschen:
[ 15.72 GB APPLE SD Car, " Wahien Sie die Festpiattd oder das Volume in der Liste links aus.
Programme & Festplattendienstprogramm N0 NavE 2. Logen Sia Formut und Hjman fest.
3. Wenn Sie verhindern maghten, dass die geldschien Daten der Festplatie ocier des

Websuchen (3 Web durchsuchen nach Festplattendienst” Volumes wiederergestellt wafden konnen, klicken Sie aut ,Sichernetsoptionen*.
4. Klicken Sie auf Léschef"
3 Wikipedia durchsuchen nach ,Festplatten...
Unn das Wiederherstallen vor kirzlich gelsschtan Dateien zu verhindern, ohne dabei das
Spotlight-Einstell Volume zu l6schen, wihien o ein Volume aus der Liste links aus und kicken auf ,Freien
potlight-Einstellungen ... Speicher loschen”. s
Format:  MS-DOS-Dateisystem (FAT)
Name: | RASP(
Sicherheitsoptionen ... Laschen
Festplattenbeschreibung: APPLE SD Card Reader Media Gesamtkapazitat: 15,72 GB (15.720.251.382 By...
Verbindungs-Bus: USB Schreibstatus: Lesen/Schraiben
Verbindungs-Typ: Intern S.M.AR.T.-Status: Nicht unterstitzt
o Master Boot Record

Fig. 4.2.4 Formatting the SD card in Mac OSX

When formatted, the easiest way to get the Image onto the card (in windows) is with the
Win32Diskimager. This tool will make the stick bootable, that the Pl hardware can find the
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correct media with the OS. There are also other tool to get an Image File onto a media, also
for MAC and Linux

=l

—Image File Device
|.5-IZI5-D5-raspbian-wheezy,-fzﬂgi_\-ﬂS-DS-rasphian-wheezy.img i‘l[]:'\] j

Copy|[~ MD5 Hash: é 1

—Progress

i
Version: 0.9.5 Cancel Read OWrite Exit |

Done. v

Fig. 4.2.5 Formatting the SD card in windows

Figure 5.2.5 shows the click-order. You choose the device with the Raspbian image and the
affiliated path. If you’re sure you configured that right you only have to click the “Write”
Button for unpacking and transferring the image to the card. This could need some minutes,
so stay calm®.

if (sad() === true) {

sad().stop();
beAwesome();

}

Fig. 4.2.6 Waiting until formatting is done

OK! The copy process has finished because the Imager says “Done” in the left lower corner.
We're now ready to eject the SD card from the slot and feed it to the PI.

We now connect the Pl to a router/switch or another network device (I did all following steps
under consideration of using the router/switch).
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When connected to the network device there’s only the power supply left. We plug it into a
socket and the Raspberry should immediately start to work which we can see on lighting and
blinking LEDs. We can now start our first connection to the Pl and the fresh new OS.

If the PI stays dark, you have to check the power supply and the recommendations on the
website for technical specification you have to pay attention on.

4.3 Installing needed software

For working with the Pl there are some different options depending on your knowledge and
your technical infrastructure you have available.

For this documentation | have no monitor available for the Pl. For a more transparent
documentation | will prepare the Pl to get a GUI via network connection.

Initial setup of the PI

With the PI running, first we have to check if we can get a connection to the Pl via network.
We therefore need another small tool which is the basic software for administer servers and
the whole network infrastructure. The application is called putty and freeware which you can
download from http://www.putty.org/. You can download it to the desktop, because it is

standalone software so there is no installation needed.

We are ready to go! Now depending on the configuration of your network device we have to
look if we got an IP address over DHCP or we are in a static configuration. If the following steps
don’t work you have to check you network configuration to get the needed information. In
general all devices are preconfigured in DHCP and normally get an IP address from the
router/switch. If there is a static configuration, someone already has configured one of the
devices we are using to communicate with themselves.

Therefore we look up for the IP with our administration device (Laptop, PC, etc.).

In windows start the command line via the startup menu (ger: Zubehor-Eingabeaufforderung)

or more simple B+R and in the appearing field we write “cmd”.

MUSIK
(SEYS , 2=/ Ausfiihren X|
Computer
| 33 Microsoft Office PowerPoint 2007 3 ~===  Geben Sie den Namen eines Programms, Ordners,
Systemsteuerung ——  Dokuments oder einer Internetressource an.
[d@ Adobe Premiere Pro CS6 +
N Gerate und Drucker Offnen: | cmd j
l Editor 4 P i i . )
Standardprogramme ¥ Diese Aufgabe wird mit Administratorberechtigungen
erstellt.
E Adobe Photoshop CS6 (64 Bit) 4
— Hife und Support
» QK Abbrechen | Durchsuchen... |
3 Alle Programme Ausfuhren...
| Programme/Dateien durchsuchen = Herul‘ Offnet ein Programm, einen Ordner, ein Dokument oder eine Website. i

== I

Moed |0 - © €0 ORalm]=]2 /]

Fig. 4.3.1 Running the command line
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We now enter the command “ipconfig /all” (Mac OSX: “ifconfig” in the terminal/console) to
show all address parameters of all devices.

Adm'lnistrator: C:\Windows\system32\cmd.exe

Microsoft Windows [Uersion 6.1.7601]
Copyright (c) 2009 Microsoft Corporation. Alle Rechte vorbehalten.

C:\Users\schartir>ipconfig /all
Windows-IP-Konfiguration

Hostname
Priméres DNS-Suffix
Knotentyp
IP-Routing aktiviert
WINS-Proxy aktiviert

Ethernet-Adapter LAN-Uerbindung:

Uerbindungsspezifisches DNS-Suffix:
Beschreibung : Intel(R) 82579LM Gigabit Network Connecti

Physikalische RAdresse : B4-B5-2F-CB-3D-DO

DHCP aktiviert

Autockenfiguration aktiviert . . . : Ja

Uerbindungslokale IPuB-Adresse . : fe80::f447:dd66:31cd:cl4c8%13(Bevorzugt)
IPu4-Adresse : 192.168.1.30(Bevorzugt)

Subnetzmaske : 255.255.255.0

IPu4-Adresse : 192.168.2.6(Bevorzugt)

Subnetzmaske : 255.255.255.0

Standardgateway : 192.168.1.1

DHCPuG-IAID : 280278319

DHCPu&-Client-DUID : 00-01-00-01-18-82-87-CB-B4-BS-2F-CB-3D-DO

DNS-3Server : 192.168.1.1
195.3.96.67
NetBIOS Uber TCP/IP : Aktiviert

Ethernet-Adapter LAN-Uerbindung 4:

Medienstatus : Medium getrennt
Verbindungsspezifisches DNS-Suffix:
Beschreibung : TeamUiewer UPN Adapter
Physikalische Adresse : PO-FF-52-57-92-E5

DHCP aktiviert :

Autokonfiguration aktiviert . . .

Ethernet-Adapter Hamachi:
Fig. 4.3.2 Formatting the SD card in windows

If you are connected via Ethernet you have to keep the Ethernet Adapter address in mind
otherwise via W-LAN the IP address from the wireless adapter is the correct one for you.

In general, if you have an address from DHCP, there should be at least an IP like 192.168.x.x
and you can see it in the adapter listing “DHCP activated”, but we will give it a try and see
what we get.

Initially the Pl also has DHCP activated and has now assigned an IP from the router.

If this is not working you have to know the IP of the router and connect to it per SSH with putty
if this option is activated or with web-GUI via browser to look for connected devices and get
their IP address, in our case the Pl’s.
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s Restrictions

Router Services
Router Name DD-WRT DHCP Server Enabled
Router Mode! Linksys WRT320M WRT-radauth Disabled
LAN MAC Sputnik Agent Disabled
WAN MAC
Wireless MAC Memory
WAN TP Total Available 26.3MB { 32.0MB
LAN TP Free 14.4MB | 26.8 MB
Used 12.4MB / 26.8 MB
Wireless Buffers 1.4MB [ 12.4MB
Radio Radio is On Cached 4.7MB [ 12.4MB
Mode AP Active 1.2M8 [ 12.4MB
Network Mixed Inactive 0.6 MB [ 12.4MB
S5ID dd-wrt
Channel I3 Space Usage
TX Power 71 m JFFs2
Rate 144 Mbps
Wireless Packet Info
Received (RX) 00K, 9 errors
Transmitted (TX) 4140 OK, 316 errors
Wireless
Clients
- Mone -
DHCP
DHCP Clients
raspberrypi 192.168.1.140 JO0e0G0cED: 37 1 day 00:00:00

Fig. 4.3.3 Router configuration with connect devices

We can now communicate with the PI. For this, we open the putty application and enter the
address we have for the Pl and connect to it.

x|

PuTTY Configuration
Category:
- Session | Basic options for your PUuTTY session |
. -Logging N . )
& Terminal Specify the destination you wantto connectto
Keyboard HostName (or IP address) Port
- Bell |15‘2.168.1.4—D 22
H..\.'\;n;.i.anegE:»ures Connection type:
" Raw ( Telnet (" Rlogin @& S8H ( Serial
- Appearance
Behaviour r Load, save or delete a stored session
- Translation X
. Selection Saved Sessions
- Colours
&= Connection Default Settings Load
~Data BananaPl
-~ Proxy QNAP .
- Telnet Router
Rlogin Delete
=-SSH
- Senal
Close window on exit:
 Always ¢ Never & Only on clean exit

About

Open | Cancel

Fig. 4.3.4 Connecting to the Pl with putty
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We now got our terminal window asking for username (initial: pi) and password (initial:

raspberry).

£ pi@raspberrypi: ~

Fig. 4.3.5 Welcome Screen after Login

Because we want to use the Pl as server which has to be reachable 24/7 it needs a static IP
address in the same subnet as at the moment. This is important because if the router DHCP
client address list gets cleared and a new IP is assigned to the PI, every Pl depending
application and server the Pl communicated with, will not find it anymore.

With the command:
sudo nano /etc/network/interfaces

we start the command line “nano” editor.

Fig. 4.3.6 Start nano editor and open the interfaces configuration text file
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Now we can edit the interfaces file as follows:

GNU nano 2.2.6 File: /etc/network/interfaces Modified [«

Fig. 4.3.7 Original file entries

We edit the LAN interface to the desired IP address of the PI, the standard subnet mask and
the correct gateway (router address) to get connection to the internet for further software

package downloading.

_nix|

GNU nano 2.2.6 File: /etc/network/interfaces Modified

Fig. 4.3.8 corrected file entries for static IP

We finally quit the nano editor by pressing “Ctrl+X”, then “Y” and Enter and are back in the
shell.

The last step to make the changes work is to restart the network service by entering the
following command:

sudo /Zetc/init.d/networking restart
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Fig. 4.3.9 Restarting the networking service

With the now static configured IP, we can do a small tweaking in the Pl configuration. Because
the downloaded initial image doesn’t uses 8 GB space on the SD card, we can now extend the
storage to the full 8 GB to have the possibility to install more applications.

Before changing the configuration we enter the following command to visualize that the SD

card shows less than 8 GB.
df -h

We now enter the command mentioned in the welcome screen to configure the Pl again with

super user rights — therefore “sudo”:
raspi-config

Beside other menus we straight choose the first point for expanding the file system to ensure
using the whole capacity
[ persphenype~ 10|

Raspberry Pi Software Configuration Tool (raspi-config)

1 Expand Filesystem Ensures that all of the SD card s
t 2 Change User Password Change password for the default u
i 3 Enable Boot to Desktop/Scratch Choose whether to boot into a des
i 4 Internationalisation Options Set up language and regional sett

5 Enable Camera Enable this Pi to work with the R

6 hdd to Rastrack Add this Pi to the online Raspber

7 owverclock Configure overclocking for your P

8 Advanced Options Configure advanced settings

9 RAbout raspi-config Information about this configurat

<Select> <Finish>

-

Fig. 4.3.10 Expanding the SD card file system to the whole usable capacity
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Now we can see the Pl is using the full capacity of the SD card.
With the command “df —h” we can see the all drives with their capacity

Fig. 4.3.11 Checking the size change

Installing tightVNC

Although we have no screen it is not absolutely necessary to install a Remote Desktop Viewer
but for beginners it’s quite a good advantage to see what happens while we are using the
console/terminal.

We have to use the package management command in console to get and install the desired
software. The command is the following:

sudo apt-get install tightvncserver

) (EE)

init:

Fig. 4.3.12 Installing the RDP Server application
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After the package manager checked the dependencies he is asking to execute the installation.
Because we for sure want to install this software we confirm the operation and press the “Y”

key.

If you're brand-new to Linux you initially have to know that “sudo” (SuperUserDQO) runs the
command as administrator with more user rights. “apt-get” is the name of the package
management software from the Linux Debian distribution. “Install” means the command
which we want to do and is followed by the application name we want to install. This is the
basic structure in the shell (Linux command line) and can be used in all Debian — like
distributions.

Additionally we can install preload, because it accelerates the GUI. If we use the Pl only as
server and rarely the GUI, there’s no need for preload and you can jump to the next block
without entering the following two commands.

sudo apt-get install preload

and

sudo sed -i "s/sortstrategy = 3/sortstrategy = 0/g" /etc/preload.conf

Without installed preload we enter here again and first time start our VNC RDP (remote
desktop) session with entering:

tightvncserver

The first time starting the service you will be asked for a password for following sessions.
Because the password is limited to 8 characters | entered “raspberr”.

_lg|x]

tightvn

Fig. 4.3.13 Starting the RDP Server and initially set a password
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We have now started the GUI RDP Server on our Pl but of course need a tool to contact the PI
from our Desktop PC/Mac or laptop/MacBook. Therefore you can download and install the
tightVNC Viewer for Windows (http://www.tightvnc.com/download.php) and the RealVNC
Viewer for Mac

(https://www.realvnc.com/products/vnc/documentation/5.0/installing-removing/macosx).

You can now join the Pls server desktop by starting the downloaded and installed client VNC
viewer app, entering the Pls static configured IP address with port 5901 and enter the before
assigned password and hit the “OK” button.

i
XN
VN
VNC Server: 192.168.1.50::5901 c
| Benuizemame:l ZI
v Kennwort: || Zl
oK I Abbrechen |

VNC Server: 192.168.1.50:5501) j
Verschiisselung: |VNC Server trifft Auswahl j

€
wo.._ | _optonen.. |

Fig. 4.3.14 Connecting to the Server GUI from our machine

Now you’re entering the server desktop!

Fig. 4.3.15 Raspberry Pl desktop

E voila! You've joined the graphical interface of the Pl and can use some preinstalled
applications. But you have to know that RDP connections are slower and have more latency
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than locally using a monitor and working with the server. It is not useful to do some graphic —
sophisticated stuff like watching videos or playing graphic —intensive games because the delay
when transferring the picture will display only every 25™ frame estimated.

Fig. 4.3.16 Raspberry Pl desktop

Congratulations, you have installed your first application onto the PI.

If you want to automatically start the VNC server on every startup you have to write a shell
script (everywhere on the internet), otherwise you have to use the “tightvncserver :1”
command to start the GUI server. If you use the Pl as server or for testing purposes like we do,
it is not necessary to do this, because the server in general runs 24/7 without any restarts, and
for testing purposes we want to use the vnc server start command to remember it. To kill the
service we run this command:

vncserver -kill :1

4.4 Installing node]S

We are now ready to go over to the main target that we want to accomplish — installing the
Node JS Server application.

Actually Node JS is preferred because it is the solution for server based Java scripting and
perfect for working off parallel server requests very fast.

When installing a new application we first of all have to check and upgrade our current
package database with:

sudo apt-get update && sudo apt-get upgrade

The PI checks and upgrades every previous installed application and corrects possible errors
in the package database.
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Fig. 4.4.1 Upgrading installed Pl applications

You have to confirm the upgrade by pressing the “Y” key, then the Pl installs the downloaded
upgrade packages.

Fig. 4.4.2 Upgrading installed Pl applications

When the upgrading process is completed, we prepare the Pl with libraries on which the
NodelS application is built on with

sudo apt-get install git-core build-essential python libssl-dev nano

After that you have to decide which nodelS version you need. Higher than version 0.9.x nodeJS
is ready to download as precompiled binaries. Earlier than 0.9.x you have to precompile it
separately on your own local Pl and therefore some more steps to go through (see link for
precompiling).

Now finally we can grab our desired nodelS package from the web.

We change the folder as working directory where we want to download the package

cd /opt
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and get our package from the web with

sudo wget http://nodejs.org/dist/v0.10.8/node-v0.10.8-1inux-arm-pi.tar.gz

Fig. 4.4.3 Download the NodelS Package to /opt

After that you can check the position of the *.tar archive package via the GUI in the File
Manager.
We trust the command line and unpack the *.tar archive with

sudo tar xfvz node-v0.10.8-linux-arm-pi.tar.gz

then we delete the *.tar archive with

sudo rm node-v0.10.8-linux-arm-pi.tar.gz
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[ pi= x desktop (raspberrypis1) - VNG Viewer L =|olx!
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Fig. 4.4.4 Check the unpacking and removing *.tar commands

and paste the unpacked folder to the new “node” folder which we also create new in the

next line

sudo mv node-v0.10.8-linux-arm-pi/ node/

After that we check the steps with the file manager of the GUI ...

B pi's x desktop (raspberypk.L) - VNC Viewer = o l=1E
we| () | [p— [ ot B2 )| as|es
LA e = gl i =
P s P
e — - o
Ty File i ew  Bookmarks Go oois  Help [:
- +m o
- e B B B P 2

Free space: 43 Gl (Towk 7.2 Gi)

Fig. 4.4.5 Check the unpacking and removing *.tar commands

... and see that there is the created node folder with the unpacked nodelS folder in it.
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Now have to enter the nodelS configuration file with the nano editor ...

nano ~/.profile

... to set the Path variable for running the node application with the “node” command from

everywhere in the local system without to enter always the whole path to the “node.bin”. We

can do this by appending the following line to the end of the text file.

export PATH=$PATH:/opt/node/bin

We save Quit and close the nano editor again (“Ctrl+X” - “Y” —

“.profile” file if we use a precompiled binary with

source ~/.profile

“Enter”) and at least reload the

Done!!l We have finished installing the nodelS platform on the Raspberry Pl and can now try

some nodelS stuff.

4.5 Simple Testing of Node JS

We are now ready to place a *.txt file to the desktop which we give the filename (“helloworld”)

and the typical *.js extension and enter the

Console.log(“Hello world!’

)

code line into the file.

pi's X desktop (raspberrypi:1) - VNC Viewer

i

B = '.:;.-:-" -
" Menu‘ @ = e | * @ ‘.iiﬁmlloworld.ﬁ |

=o|x]
:\Eu@ 22:41 :

Q hielloworld /s

LIt

File Edit Search Optiens Help
fonsole.log("Hello World");

Fig. 4.5.1 Create a “helloworld.js” file
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After that we can check if the node works with calling the “helloworld.js” file.

node /home

[

Fig. 4.5.2 Run the “helloworld.js” file with the node command

It works! So we can go for a harder exercise following in assessment 3!

4.6 Running XXX with node]JS on RaspberryPI
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5. What is Unity?

by Anita Angerer, Georg Schreiner, Mario Schartner

Unity is a software environment in which you can combine 2 or 3 dimensional content with
human computer interaction and export it to a multiplatform compatible virtual scene file.
Like other graphical game engines like the famous “CryEngine” or the long existing “Unreal
Engine” unity combines all elements for creating a virtual world.

For the first approach of learning to use Java Script in Unity there is chosen an intermediate
tutorial called “Roll-a-ball” in which the connection between JS and Unity gets described.

5.1 Unity from the CGI perspective

Today Unity is the most common engine to use for creating games and gamificated
applications where human interaction is asked.

The success of this engine already starts with the licensing system, because it is initially free
and when earning a certain amount of profit you have to pay it only once and not a monthly
fee. This makes sense for beginners and start-ups and consequently there is a big fast growing
community from that.

But also the functionality which we basically take a look on will show an easy usability for
starting to work with the software

2.1.1 Basic elements in a virtual world

For creating a virtual world which should be equal to our real world (e.g. physics, etc.) there
are some common things the virtual world has to use.

Initially one has to know the basic concept of working with a 3d CGI (Computer Generated
Imaging). The following things are necessary for implementing 3d scenes:

Objects/Models
Every CGl artist starts with a blank scene, so there is nothing than empty 3 dimensional space.

The artist commonly starts to create certain objects, also called models, which fill this space
and further will be used within this scene or other scenes. The artist creates his detailed model
basically out of standard shapes like cubes, spheres or cylinders.

Camera/View/Perspective

Every scene has at least one camera to show the content from where the artist wants to see
it or show it to the viewer/user. Of course the camera itself has many options to simulate the
real ones beginning from the lenses, the angle, the sensors, the depth of field and much more.
Textures/Materials/Shaders
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When creating an object within a 3d scene it is displayed gray. This can be compared with a
potter, which initially forms his object out of colorless clay. To give the object some properties
of reflecting light you have to apply shaders onto your object. A shader determines the
amount of light to be reflected or gets diffused.

A material is also a shader with some properties we know from certain materials like metal or
plastic.

A texture is picture with patterns or every content we want to be layed onto our object.

All together we can now take a photo of a pot, take it as a texture on our 3 dimensional pot
and choose a material which equals the lightning & reflecting properties of the real pot.

Light/shadows

There has to be set some light to the scene in order to create e.g. daylight or night-scenes.
Basically there are three types of light to represent the common light sources in our real world.
With directional light you can light up your whole scene from one direction with parallel
beams. So this light is chosen to simulate e.g. sun in you scene.

Spot light is, described by its name, to illuminate a certain spot of your scene. This type of light
is used for car lamps, stage lamps and many more light applications.

The third big type of light sources are point lights, which shine in a spherical manner and are
used for light bulbs and any other light sources of this kind.

Animation/Motion

If the artist wants to render (export) a series of images (video), it only makes sense if there is
some motion within the scene.

That means that in our game/graphic engine software there has to be the option of moving
our objects in the 3 dimensional space of our scene.

Physics/Simulation

To get the viewer or user the experience of objects in the scene behaving like the same ones
in real world there has to be implemented physics.

Like already mentioned, the virtual world owns its behavior from our configured physics.

The most important configuration option is the gravity factor, which defines the behavior of
objects falling to the ground and of course the collision mathematics which declares the
behavior of two or more objects colliding with or touching each other.

47



Master Digital Healthcare - Web Technology Review 2016

2.1.2 Starting and working with Unity

When looking at the Unity surface after generating a project with its working path and the
other scene preparing configuration, we see the canvas, which is splitted into our working
monitor and the in-game monitor, in which we can simulate the actual behavior of the scene.

Count Text

Win Text

Figure 1: The ,,canvas” splits the screen into a working area and an in-game monitor.

The “project tab”

There is the “project tab” (Figure 2) which shows all of our project content including our scenes,
our defined materials, our programmed scripts and everything else we want to use for our

scene.
|Cr!at!"| = -:'|4|‘|
Y& _Scenes
€ RollerBall

€ RollerBall_z
b &5 Materials
»53l PreFabs
»53 Scripts
ig‘l\lew Terrain

Figure 2: ,project tab”

The “hierarchy- and inspector tab”:

The “hierarchy tab” (Figure 3) lists every object in our actual open scene and the “inspector

tab” (Figure 4) shows all properties of our selected object.

48



Master Digital Healthcare - Web Technology Review 2016

¥ Unity Personal (64bit) - RollerBall_2.unity - FSDT1

Figure 3: The ,Hierarchy Tab“ shows every object in the current scene

=

[ [Player | Clstatic =

Tag|Untagged ¢ layer [Default i

; Default-Diffuse
> Shader | Legacy Shaders/Diffuse

Figure 4: The ,,inspector” lists up all properties of the actual object

Above the hierarchy tab there are the modi to move within and edit the scene/objects.
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The lightning tab offers global scene settings like applying a so called “skybox”, which
simulates the sky and its horizon, and other illuminating properties.

At least the console shows scene or scripting errors which have to be first maintained to play
back the scene.

2.1.3 Introduction to scripting with the Roll-a-Ball Tutorial

All above mentioned basic parameters can be found in every common 3d platform.

In most cases there is also the option of scripting within the software for simulation purpose.
The difference between them and a game engine is the forced real-time interaction - the
gaming purpose - where else the pure CGI applications concentrate on realistic and detailed
implementation of the scene objects into a real world film/video clip.

The purpose of scripting in game engines is therefore much higher.

How to help yourself in Unity

Because of its big community the Unity team is obviously focusing on keeping the software

entry simple.

Q unity Unity  Services  Made with Unity ear GetUniy AssetSioe 8 Q

Our tutorials are divided into two sections - lessons for learning the Engine and more for

Services and Production. Each section will have Projects - a set of step-based tutorials, and
Topics dividing up additional lessons in more detail.

ENGINE SERVICES & PRODUCTION

PROJECTS

NS |
.,aﬂﬂ‘ )

Roll-a-ball tutorial (9 Space Shooter tutorial (19) Survival Shooter tutorial (12 Tanks tutorial (2
New? Start here. Blast some Asteroids! They mostly come at night.. 2-players, 1 keyboard, Tank vs Tank.

=]
L]
I
2D Roguelike tutorial (14 Procedural Cave Generation Mini-Projects (1) 2D UFO Tutorial (9)
Aroestilira! level Survlasein-ap tutorial Oneoff gamesTram he lie . Mz anl tn ke 20 gamess Start
We use cookies to ensure that we give you the best experience on our website. Click here for m
more information. ' ' |

Figure 5: The Unity Homepage offers tutorials to get started
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Therefore they have some tutorials for beginner, intermediates and pros on their website. But
no matter you are working on- or offline you can use the software reference.

& unity | pocumenTATION Scrpting AP LW uizacom

Unity Manual

_

Working In Unity Graphics
omplets introduction 1o the. he visual side of Unity including jour games by Al cluding clips.
§ Scripting in Uni 5 mporting :
-m_ ; & ibra
Animation Navigation Unity Services Virtual Reality Contributing To Unity
Animatior in U nity's rew m avigat nity. including A1 Our making and tegration with VR Headset ifications to some of
- (J\
B 2 =

Platform Specifi Legacy Topics

w  Useful for t

0se maintaining

Figure 6: Unity also offers well-documented software references

Because scripting is such an essential part in game engines Unity differentiates between the
“Manual” for the CG driven part and a detailed “Scripting APl Reference” for helping the users
to manipulate interaction behavior of their game.

Q unity | DOCUMENTATION M

Scripting API Z % SCRIPT LANGUAGE o
Welcome to the Unity Scripting Reference!

Javaseript using 1

the UnityEngine

Figure 7: References for C# and JS are available

Because there are more than one scripting languages which can be used in Unity of course
every example in the documentation is at least described for “C#” and “JS” sometimes also for
”BOO”,
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- Search scripting... Q unity3d com =)

—
SCRIPT LANGUAGE (%]

o the Unity Scripting R

Select your preferred scripting language. All
code snippets will be displayed in this
:ntation contains details of the scripting API that Unity [ language.

¢ basic theory and practice of scripting in Unity wWhich 5 e e e i e e e
Figure 8: You can change the script language to C#, JS, or sometimes to BOO.

For the purpose of using 1/O hardware for VR applications in the medical area for treating
chronic/persistent pain the Unity manual is devoting a whole chapter on integrating hardware
e.g. HMDs (head mounted displays) like the Oculus rift, which our VR group definitely has to
go through soon.

2.1.4 The first initial steps to create content for the scene

If a new scene is opened a skybox already appears. If not, by opening the lightning tab via the
window menu the skybox can be used.

Skybox Q_qefya«u]t_rskybou o
Sun - Directional light (Light) |'®
Ambient Source  (Color &)
e — | s
ArnbiantT El
n @ (S
Reflection Source | Skybo:x |] n —————————————

Resolution 128
[¢ i Auto

A
D Canssie ) e, La—
A e [T T LIPS 13y

= G
Default Parameters Deimvi:

-
e s

lade
0 nen-dira etional lightmaps o8
s Lightm ags.

e
Figure 9: The lightning box

This report only focuses in detail on the scripting part of the Roll-a-ball tutorial, so for a
detailed description of creating the virtual scene environment you have to go through the
video tutorial itself (https://unity3d.com/learn/tutorials/projects/roll-ball-tutorial).
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The report enters the tutorial while we already have created all elements and like in the
tutorial shown the game is already scripted in C#.

So it will be described what to do to rewrite the scripts for JS with the correct grammar and of
course what each code snippet is standing for and manipulating.

Like for all topics also for scripting there is a whole “code academy” — like topic spending
lessons on basic-, intermediate- and pro- knowledge beginning with variables & functions up
to high skilled lessons for special purposes — of course in both, C# and JS, languages.

https://unity3d.com/learn/tutorials/topics/scripting

2.1.5 The Roll-a-ball scene

In the following picture we can see that the prepared scene contains a “playground” which is
called “plane” in Unity. It has been renamed to “Ground”.

There also is a sphere called “Player”, four scaled cubes grouped called “Walls”, some cubes
with an assigned green material grouped to “Pickups” and two text screens called “wintext”
and “counttext” both grouped into the “Canvas” group with it needed Event System object.
Of course the scene also has a camera to be able to see the scene and a directional light for
lighting the scene.

Z4 Unity Personal (64bit) - RollerBall_2.unity - FSDT1

File Edit Assets GameObject Component Window

M | o ["Center| & Local I

‘= Hierarchy | =
Create 7| (crAll

Main Camera
Ground
Directional light
b Walls
P Pickups
¥ Canvas
Count Text
Win Text
EventSystem

Figure 10: The hierarchy tab shows all objects within a scene

It is now possible to manipulate every single object by writing a script for it and add it as a
component like this can be done for materials, rigid bodies and other components the various
object types need initially to exist.

All types of components added to an object can be found in the “inspector” tab — in our case
- on the right side of the screen.
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[ &y ] [Account - ] [La\rers - ] [La\rout - ]
|| ® Inspector 3% Lighting B =
[~ E Player Dstatic -
Tag | Untagged 4| Layer | Default 4 |
¥ .~ Transform #*,
Position X0 Y (0.5 Z 0
Rotation X0 Y |0 Z 0
Scale X1 Y1 Z|1
¥|. Sphere (Mesh Filter) 3,
Mesh W Sphere [0}
v ¥ sphere Collider #*,
Edit Collider
Is Trigger -
Material Maone (Physic Material) [0}
Center ®o ¥ |0 Z0
Radius 0.5
¥ ..M Mesh Renderer #*,
Cast Shadows [ on % |
Receive Shadows ()
¥ Materials
Size 1
Element 0 W Default-Diffuse ]
Use Light Probes ()
Reflection Probes | Blend Probes ™
Anchor Override Mone (Transform) o]
¥ Rigidbody 2]
Mass 1
Drag 0
Angular Drag 0.05
Use Gravity ("
Is Kinematic -
Interpolate | Mone 4 |
4 Collision Detection | Discrata ™
< b Constraints
Y|J—_S] M Player_Control 15 (Script) #*,
Script Player_ControllS ]
Speed 10
Count Text Count Text (Text) ]
Win Text Win Text (Text) ]
Default-Diffuse @
»> J Shader | Legacy Shaders/Diffuse "
[ Add Component l

Figure 11: The inspector tab shows all the properties of the “Player” object.

To move our sphere game object called “Player” on the grid/plane there additionally has to
be added a “rigid body” component after creating a script as a component for “player”.
A rigidbody makes the object recognizing other objects called “collision” and let the objects

behavior after the declared rules configured in the scene physics.

So in the case of “player” the sphere will fall onto the “ground” plane and remain there
because of the gravity as the only force configured in the physics at the moment. If the rigid
body component of “Player” wouldn’t exist, the sphere wouldn’t collide with the plane, fall

through it to an infinite negative z-coordinate.
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2.1.6 Opening/Editing the script

When adding the “player” script component you can whether choose between a C# or a JS
interpreted script. In the scripting topic on the Unity website there is a video chapter about
the main differences.

For editing, the script is e.g. opening up in the Visual Studio Editor showing the initial runtime
functions “Start” and “Update” and “#pragma strict”.

D¢ FSDT1_Assessment_3_test - Microsof

Flie Edit View Project Buid Debug
< B2 -

Player_Control151.js + X [ileriie i
= <(Qlobal>

#pragma strict

Jaloidx3g Jenies

—|function Start () {

X0Q0oL

¥

—|function Update () {

A

Figure 12: This is an empty JS file in Unity with the constructors Start and Update.

#pragma strict:
The usage of pragma is to give the precompiler certain directives how to treat the compiling
code. “strict” in this case means that there needs to be strict data types (e.g. integer or float)

Functions - “Start ()”, “Update()”, “LateUpdate()” and “FixedUpdate()”:

This functions are set by Unity. While all the initializing code like assigning values to variables
have to be coded into the “Start” block, all of the “runtime” code is in the “Update” code
block. It gets worked off cyclic on every frame.

When using code in “Fixed Update()” the cycle isn’t every frame but the time you define to be
used instead. That means if the script is used for physics it is better to use the “FixedUpdate”
not to be dependent to the current used frame rate.

“LateUpdate()” is processed if the whole code in “Update()” and “FixedUpdate()” is already
done for the actual cycle. Because of this, the possibility arises to keep the correct processing
order. An example of using the “LateUpdate()” will be shown in the “Camera_ControllS”
component script where the camera position always should get calculated after the every
other scene object has finished their tasks per frame.
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For more details: https://unity3d.com/learn/tutorials/modules/beginner/scripting/update-

and-fixedupdate

2.1.7 The “Player_Control JS” script

The initial “FixedUpdate()” block for “player”:

#pragma strict

var speed: float;

private var rb: Rigidbody;
function FixedUpdate () {

var moveHorizontal: float = Input.GetAxis("'Horizontal');
var moveVertical: float = Input.GetAxis('Vertical™);

var movement: Vector3 = new Vector3 (moveHorizontal, 0.0F,
moveVertical);

rb_AddForce(movement * speed);

Initially there are two variables generated to catch the direction of the user input. This two
direction variables are carrying the information to move the “player” into the positive or
negative x — or z — direction. After that the two values get assigned to a declared variable

ow.,n o

“movement” with the Unity predefined data type Vector3 representing the 3d axes “x”, “y
and “z”.

Moreover we use Rigidbody component class, which is part of the “player” object to declare
a variable “rb” and get able to manipulate the physical behavior of our sphere.

The “rigidbody” component is loaded at the beginning of the runtime.

function Start() {
rb = GetComponent.<Rigidbody>();

Instead of leaving the variable “rb” public like the “speed” which we want to make changeable
over the inspector tab, we keep that private and invisible outside the script.

The last code line takes the User Input multiplied with a preconfigured speed value, turns it
into a physical property and physics — sensitive rigidbody component which makes the
“player” object moving.

Because the script is applied to the object via the component module, there is no need to
write the object name before their methods and properties.

Therefore a

|PlayeFTrb-AddForce (movement * speed);

is not necessary.
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Because of the “strict” parameter the compiler needs to have the data types given. Therefore
every time a variable gets defined “: datatype” has to be added.

The inspector tab of “player” is now showing the speed property for configuring sensibility of
our user input.

Y|J—_S| [ Player_control 1S (Script) [ %
Script Player_Controlls @
Speed 10

Writing the “colliding” function called OnTriggerEnter:

function OnTriggerEnter(other: Collider)

{
if (other.gameObject.CompareTag("'Pick Up'))
{
other.gameObject._SetActive(false); // Vorsicht! Hier
vergisst man leicht other.ga.... ! Dann 16st sich die Kugel auf
//Destroy(other.gameObject);
}

The function asks the compiler if every other object which “player” is actually colliding with is
set as trigger (“TriggerEnter” event) and moreover includes the string “Pick Up”.

If both is correct the other game Object gets hidden. It is very important to write the “other”
term, otherwise our ball (sphere) itself gets hidden.

For declaring if an object is equipped with a trigger Event we have to set the “IsTrigger” — flag
in the Unity GUI in the inspector tab of the correct Object or we set it directly in our script with
the command from the API.

| public var isTrigger: bool;

@ Inspector E Lighting B =
L' o [Pickup []static -
Tag | Pick Up 4| Layer | Default ™
¥ .~ Transform g %
Position X0 Y (0.5 Z 0
Rotation # 45 Y 45 Z |45
Scale X|0.5 ¥ 0.5 Z|0.5
¥ .y Cube (Mesh Filter) @ %
Mesh W Cube ]
¥ ¢ ¥ Box Collider @
Is Trigger ("
Material Maone (Physic Material) [0}
Center ®o ¥ |0 Z0
Size X1 ¥l Z|1

Adding a “counting” - function and a winning message
Initially two text objects called “count_Text” and “Win_Text” have to be created in Unity.
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= Hierarchy | |
Create *| (@Al
Main Camera
Ground
Player
Directional light
b Walls
P Pickups
¥ Canvas
Count Text
Win Text
EventSystem

Both are grouped in a “Canvas” Object with a belonging Event System.

For both a global variable at the beginning in our “Player_ControllS” script has to be defined
as data type “Text”. Additionally we also need a count variable. Integer is completely sufficient
because there is no need for floating point to count to 10.

var countText: Text;
var WinText: Text;

private var count: int;

Further, the variables get their initial values in the “Start()” codeblock, where already the “rb”
variable exists.

function Start() {
rb = GetComponent.<Rigidbody>();
count = 0;
SetCountText();
WinText.text = ""';

The whole counting process depending text screening is controlled by the “SetCountText()”
function which is decared as follows in the coming code block.

function SetCountText ()

{
countText.text = "Count: " + count.ToString(Q);
if (count >= 10)
{
WinText.text = "You Wintiri.;
}
}

The “.text” property screens the Text with the additionally string — converted count variable.
Furthermore if the “count” variable reaches a value of ten, the “WinText” object shows the
“You Win!!!"” string.

Of course the scoring has to happen in the “OnTriggerEnter()” function as following.
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function OnTriggerEnter(other: Collider)
if (other.gameObject.CompareTag("'Pick Up'))

{
other._.gameObject._SetActive(false); // Vorsicht! Hier
vergisst man leicht other.ga.... ! Dann 16st sich die Kugel auf
count++;
//countText.text = "Count: " + count.ToString();
SetCountText();

}
//Destroy(other.gameObject);

At least the generated Text objects have to get linked via the Unity GUI with our public

variables.

¥ is| (M Player_Control 15 (Script) @ %
Script Player_ControllS [0}
Speed 10
Count Text Count Text (Text) [0}
Win Text Win Text (Text) [0}

2.1.8 Rotating the “Pick Up” object cubes

¥ 15| & Rotation 15 (Script) @
Script Rotation]S ©

The RotationlS script has to be added as a component whether to all cubes which should get
rotating or you can work with a “PreFab” which is nothing more than an editable group object
which inherits its properties to the Objects in this group.

Because in this example all cubes exactly should act the same way we can simply use the “Pick
Up” PreFab and apply our “Rotation)S” script to it.

// Use this for initialization
void Start () {

}

// Update is called once per frame
void Update (OQ{
transform.Rotate(new Vector3(15, 30, 45) * Time.deltaTime);

b

For this rotation simply the “transform” component with its “Rotate” property can be three —
dimensional manipulated via a Vector3 object controlling all 3 rotational axis and change them
over a certain period of time.

59




Master Digital Healthcare - Web Technology Review 2016

2.1.9 Following the “Player” object with the camera keeping the same distance overall

At the beginning there was a short comparison of the various “Update()” functions and their
differences. If the camera has to get the exact movement, then this knowledge is absolutely
necessary for doing that.

Like mentioned earlier the “LastUpdate()” function should be used for processes which have
to wait until the scene is fully processed from frame to frame before to do their calculations.
Camera movement in most cases is included into that.

¥ [is| M Camera_Control 15 (Script) G %
Script Camera_ControllS @
Player #Player @

When creating a new script as a component for the “Main Camera” object the “Update()”
function should get changed to the “LastUpdate()” function to work properly in the future.

public GameObject player;
private Vector3 offset;

// Use this for initialization

void Start ()
{ L L
offset = transform.position - player.transform.position;
//0ffset als Fixwert zw. Kamera und Ball berechnen

}

// LateUpdate is called once per frame after all Update procedures
have been done

void LateUpdate () {

transform.position = player.transform.position + offset;
//Kamerawert jedes Frame neu berechnen zusammengesetzt aus v
ariierendem Ballwert und Offset Fixwert

b

Initially again there has to be generated a public variable for linking the “Player” object and
movement values to our “Camera_ControlJS” script.

For the internal calculations we need a private “offset” variable which initially in the “Start()”
function gets calculated and at the end of the frame in the “LastUpdate()” function is used to
keep the same distance from frame to frame.

5.2 Conclusion

Because of the big community, the plenty of tutorials and both great Unity manual as well as
scripting APl documentation entering Unity and learning fast seems to be really simple.
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It is really catchy to use JS with the possibility of combining it with computer — graphical

creativity and animation. The effect of “learning by doing” or “guerilla scripting” after this first
contact seems to be well given is followed by a big outcome within a short time.
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6.

Create a most simple Mobile Web App with the cross-

platform tool Cordova.
by Christian Nasel

6.1 Setup of the IDE

This report describes the implementation of a Cordova-application in NetBeans, compiling it

and load it to an Android mobile. Following the various steps listed below:

Install NetBeans IDE version greater 8.0.0 with HTML5 package since some of the used
plugins require these versions. It is assumed that you are already familiar with the
NetBeans IDE.

Next install node.js from: 'https://nodejs.org/en/' . You may test if node.js is already
available on your system typing in: 'node --version' at the command prompt of the
system console.

Install git for Your platform from: 'https://git-scm.com/downloads'. Again, you can test
for existing git-installations by entering: git --version' at the command prompt of the
system console.

Download android-studio (or at least android sdk and avd) for your platform from:
'http://developer.android.com/sdk/index.html' and install the package on your
computer.

Open the android sdk in android studio and make sure that you possess the right API
for Your mobile. In most cases there will be no conflict, but in the presented project
API 10 that corresponds to Android 2.3.3 was needed. Simply check the box left to the
appropriate APl and then click 'finish'. The requested downloads will start
automatically.

Run: 'npm install -g cordova' at the command prompt of the system console. This
installs the cordova package

Start the NetBeans IDE. Installing the 'NodeJS', the 'Nbandroid', the 'Android Gradle
Support' and the 'RunMyScript'-plugins, which will make Your life easier. To get these
navigate to 'main-menu\Tools\Plugins' and install them. Especially, 'Nbandroid' is
necessary since it adds a service to NetBeans IDE that allows to check whether the
android debug bridge (adb) is functional or not.

62


https://git-scm.com/downloads

Master Digital Healthcare - Web Technology Review 2016

Projects | Files | Services X
% Databases
Servers
= Android Devices
B[ 32332CB7DTDE00EC
i [» com.coolappz.FSDT1_5
[IEEE Maven Repositories
Cloud
DE@‘. Hudson Builders
@ Task Repositories
~431 15 Test Driver

S e

[ )
e Select: 'main-menu\File\New Project ...". Create a new HTML5 Cordova Application-
project.:

(7] New Project

Steps Choose Project

;_ Choose Project Q, Filter:

Categories: Projects:

5 JavaFx ~ HTML5 Application
= Java Web HTML5 Application with Existing Sources
Java EE I Pcordova application

HTMLS
s Java ME Embedded
s Java Card
Nodes Projects
o Maven
PHP
7 ). Androd
9 - L Groovy v

Description:

Creates a new Cordova Application
Easiy create mobile app using the web technologies you know and love: HTML, CSS, and JavaScript

< Back Finish Cancel Help

e Next select the 'Cordova Hello World'-template for the current project.:

U MNew HTMLS Application “
Steps Site
1. Choose Project Optionally initialize your project structure with a site template.
2. Mame and Location ~
3. Site Template () Mo Site Template
4. JavaScipt Files '
5. Cordova Support e
Template: Browse...

Local archive file or a URL pointing to remate archive file can be specified.

(@) Download Cnline Template:
HTMLS Boilerplate v4.2.0 -
[Twitter Bootstrap 2.3.2
Mobile Bollerplate 4.1
Cordova Hello World v
N Description: Clear local cache

Cordova Hello World

Creating project

Next > Finish Cancel Help

e Afterwards select which libraries you want to integrate in your application. The jQuery
and jQuery mobile (minified releases) were chosen for this application. These libraries
will be local in your project.
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a

Steps

New HTML5 Application

JavaScript Files

Choose Project
Name and Location
Site Template
JavaScript Files
Cordova Support

Choose a library version and shuttle it to the Selected list to add it to your project. The libraries are
provided by CONJS.
Libraries added by your template are already selected.

Available: Selected:
Library Version >
jquery-nstagram  |0.3.0 ~
jquery-icrop 0.5.12
jquery-jarowl 12,12
iquery kit 113
jqueryJayout 1,3.0-rc-30.79
jquery-migrate 1.2.1
iquery-mobile 1.3.2 o
jquery-mockjax 1.3.2 ~
jquery-mousewheel |1.3.2 minified
jquery-nivoslider 1.3.1
jquery-noty 1.3, 1 minified
jquery-placeholder 1,30 Il
1.3.0 minified

g

Lz1
L2 1minified ¥

Libraries Folder: [js/li

< Back Finish Cancel Help

Finish the template creation and right click the project in the project navigator of Your

NetBeans IDE, select 'properties' and click on Cordova. Here you can set the android

path and app-name. Also you can select and deselect the cordova plugins for the

management of the mobile functionalities. Selecting: Mobile Platforms Setup enables

to set the path to the android sdk on your hard disk.

Qe
Categones:
Souies
€58 Preprocessars
¢ AwaSeript Fles
@ lmvaScript Frameworks
Regurels
> Ram
Cordrva
» Gt
JavaSapt Teseng
Ucense Headers.
Fomatirg

Project Properties - FSOT1 5

Appiaton | Pugns

Appbeation Dz cwm.coolsgp FSOT1_S
Agpicalion Name:  FSOT1 5

Version; 100

Mobide Platforms Setup...

o Cancel Helgr

Connect Your mobile to your computer via USB, but before this enable USB-debug

mode on the phone. Otherwise the adb will not work and the direct upload of your

app to the phone is not possible.

Set the target device to: Cordova (Android device) in the main tool-bar in the IDE (red

circle).
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(7] FSDT1_5 - MetBeans IDE 8.0.2

5 7 & & @u B b

Projects | Files | Services = | e ] maskobljeve
=8 rsorn | source | erevew
= & Feomie
Bl Faomis
= [l steroot

x| [ soreobiiove * |[8] ndentnl x| [l ks games

B HELIPER

ces

Ty eopcs

By index.cm

g

[E Catbragoumss.org
o] logamg

[}
e Well, you are ready to start with the app. The figure above nicely displays the tidy site
map structure of our project.

6.2 Building the Application

The aim of this project was to trigger a camera-call by the proposed app, which after taking a
photo returns the URI of the image to the app, where further processing would be possible.
There are few things, which should be considered before you try to launch any app at your
mobile. Apache Cordova follows a straight forward policy in updating the cordova plug-ins.
During the build the IDE will always try to connect to the update repository and in case of any
failure the respective plugin will be dismounted from your application. Nevertheless, your app
would work, but the plugin will no longer exist in the application. Therefore, one has to get rid
of the auto-updater manually before the build. Simply comment the 'update-plugins' tag in
build.xml out and do not forget to clean up the dependencies in the residual build. However,
most of our readers will not encounter any update-problem, but in our case an incompatibility
problem due to our relatively old API-version occurred. For an example for the manual clean
up look to the graph below.:
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Once the projectis cleaned, the appropriate minimal —android SDK version correctly matching
our mobile android version has to be chosen. Normally, no problem will occur here, but, as
said, the old android APl caused some problems. To fix this problem the minSdkVersion and
targetSdkVersion were set to 10 (our old API) and 21 (API for avd-simulations and newer
mobiles) in the androidManifest.xml documents (run-time and debug scripts), respectively.
Besides, here you can also check for your required permissions.:

<?xml wversion='1l.0' encoding='utf-8'?>

[[] «<manifest android:hardwareReccel " android:versionCode=" " android:vers

<supports-screens android "true™ andrpid:r

<uses-permission a
% <application andro

<activity android:confi

<intenc-filter android

<action android

<category android:na

F </intent-filter>
r </activity>
F </application>
<uses-sdk android:mi

<uses-permission a VRT ORAGE™ /3
<uses-permission a
<uses-permission a TATE" />
<uses-permission a
<uses-permission a
<uses-permission a
<uses-permission a
<uses-permission andr
<uses-permission andr
- </manifest>

Next, the layout of our app is created in the index.html files of our app. Two buttons for the
two different program solutions were defined, some text, a new background image and, of
course, a mobile log-console. Latter object is useful to get any clue about the current state of
the app.:
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<body>
<div class="app">
<hl>hpache Cordova</hl>
<div id="deviceready" class="blink">
<p class="event listening">Connecting to Device</p>
<p class="event received"»Device 1is Readw</p>
</div>
</div>
<divs This is a cordova Example. </div>
<div id="btnCaml">

onclick="scanView()" >
</div>
<br>
<div id="btnCam2">

<input type

value=

</div>

<textarea id='txtlLog' >app.consocle: &#013;L&#010;</textarea>
</body>

The styles of buttons: 'btnCam1' and 'btnCam2' as well as the log-textarea were defined in a
separate css-file named app.css . Finally, the same camera functionality was implemented in
two different ways, just to test stability of jQuery library functions. Firstly, the new HTML5-
event attribute: 'onclick' was used for 'btnCam1', which triggers a call to a JS function
previously defined the in sensors.js file.:

navigator.camera.getPicture (
function(imageURI) {

I function scanView() {

g% 0z') .append ('USI: ') .append(imageURI).append(''x');
§('#txtlog’) .scrollTop($ ("$txtlog™) [0].scrollHeight — §("#txtlog™) .height());
r Y.
=] function (err) {
Tog') .append('no URT ') .append (err).append(’\r'};
tLog').scrollTop (S ("#txtLoc”) [0].scrollHeight — S ("#txtLoc”).height()):
r N
= { guality: 50, destinationType: Camera.DestinationType.FILE_URI }
Vi
£('#cxclog') .append('JS ') .append(nCnt).append( y:

Secondly, a jQuery event.listener after setup of the DOM tree was set for 'btnCam2', just to
train this type of code as well.:

[l §( function(){
§( "frxtlog" ).textinput( "oprion", "autogrow", false )
§('#txtlog’).append (==t 1 =').append('\z")
FUF ) .scrollTop( o") [0].scrollHeight — S("#cxtlog”).height());
( 2').click( function() {
E navigator.camera.getPicture {
= function (imageURI) {
o').append ('URI: ').zppend(imageURI).append('\:z'}
o'} .scrollTop (§ ("§txtlog"} [0] .scrollHeight - §("#txtLog) .height()};
=]
') .append('no URT ') .append (err) .append('\:');
o'} .scrollTop (§ ("§txtlog"} [0] .scrollHeight - §("#txtLog) .height()};
e
=] { quality: 50, destinationType: Camera.DestinationType.FILE_URI }
)i
§('#txrlog’).append('30uery ').append(nCnt).append(’ '):
1}

As can be seen from the code examples the navigator.camera.getPicture —function takes three
parameters, where the first and the second define methods to handle the success or fail of
the function call, while the third parameter sets the response type. In this context, one should
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take care for the proper order of script-file calls, because functions called at run time not yet
loaded will fail, anyway. Example of a rational call order.:

min.css" />
<s3cript src="cordova.js"></script>
<script src=" F 3 1. is"></script>
<script src=" 1 y jouery.mobile.min.js"></3cript>
<script src=" ="y script>
<script src="js/sensor=.j="></script>

Ok. Build the application with the 'run' button in the main-toolbar of the IDE and see how it
automatically launches at the mobile. Done. Good fun.
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