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2 Introduction

2.1 Overview

Welcome to the Smart TV platform Software Development Kit (SDK). This kit will enable you to easily
develop your App for the Smart TV platform. It supports Smart TV Alliance Specification 5.0, Smart
TV Alliance Specification 4.0, Smart TV Alliance Specification 3.0, Smart TV Alliance Specification
2.5, and Smart TV Alliance Specification 2.0 application development.

The SDK consists of the following parts:
e this manual
e other documentation regarding the Smart TV platform: guidelines and requirements, API
reference, sample code (referenced by the guidelines).
e SDK software, a package for one of the supported operating systems
e example applications, which show a possible Smart TV platform application
e multiscreen applications for Android and 10S that interact with the Smart TV Platform

Finally, the SDK is targeted towards technical development. As such, some tasks like installing or
using the SDK require some technical skill.

A note with regards to the SDK performance: the SDK verifies your application against the Smart TV
Alliance specification on regular PC hardware, it does not represent the actual performance of a
Smart TV Alliance TV Device. An actual Smart TV Alliance TV Device, while adhering to the same
specification, is limited with regards to resources and as such does not perform as fast as a PC.
Please refer to the Smart TV Alliance guidelines which provide best practices to make your app
perform well on the actual TV devices.

This manual describes the software that is included, it consists largely of the following components:

o Eclipse IDE - the integrated development environment in which you can easily develop your
App, providing code assistance and validation features.

e A code sample - included inside the IDE is a sample application that gives you a head start
in the development of your new App.

e Emulator - VirtualBox based virtual machine containing the actual TV device browsers -
allows you to test your App with nearly the same feature set as the actual TV devices for
quick feedback.

e Debug tooling - allows you to debug your app by means of e.g. log viewing and Javascript
tracing.

e App validation — stand alone application (code) validation tooling to check your App
against the Smart TV Alliance Specification

For best results, please carefully study this manual before and during your use of the SDK.

Note: Smart TV Alliance SDK 5.0 replaces Smart TV Alliance SDK 4.0, SDK 3.0, SDK 2.5 and SDK
2.0 - the SDK 5.0 supports creating and validating applications for Smart TV Alliance Specification
version 5.0, Smart TV Alliance Specification version 4.0, Smart TV Alliance Specification version 3.0,
Smart TV Alliance Specification version 2.5 (which adds DIAL multiscreen) as well as Specification
version 2.0. The Smart TV Alliance Specification is available in multiple versions. In general the lower
version of the Specification has fewer features but a wider install-base. It is suggested to target this
version (minimum version 2.0) of the specification for your application to assure the widest reach. To
use advanced features of newer versions of the specification like multiscreen (supported from
specification 2.5), you can use a specific identification method (refer to the developer guidelines
documentation) to enable these features for specific TV devices complying with that Smart TV
Alliance Specification version. From specification version 3.0 onwards you can use the capability
mechanism to detect some optional features of the Smart TV Platform - this mechanism is also
emulated inside the SDK.
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2.2  Emulator video/audio functionality

This version of the SDK offers the following support for video and audio software-based emulation.
Refer to the Smart TV Alliance specification for further details:
e Streaming emulation
o HTTP 1.1 with Range request
o HTTP Live Streaming
o MPEG-DASH streaming (ISOBMFF Live profile - as further defined by HbbTV
version 1.5)
o Smooth Streaming
e Video emulation (including support for the optional multiple audio tracks)
o AVC/H264 in MP4 container (.mp4)
o AVC/H264 in MPEG2-TS container (.ts)
e Audio emulation

o HE-AAC
o MP3
o AC-3

For all other formats as described in the specification, although a Smart TV application can use
them, the SDK emulator currently does not offer the functionality to test these formats. The list of
supported formats in the SDK emulator will expand with future updates of the SDK software, please
regularly check the https://developers.smatrttv-alliance.org website for updates on the SDK software.
Please also note that software emulation can never exactly match the video/audio functionality of a
hardware platform (also refer to 3.3.9 ). Note that the AC-3 support is in “emulation mode,” which
inserts a short silence every 3 minutes, which will not apply on actual televisions.

2.3 Definitions

DOM Document Object Model

GIF Graphics Interchange Format

JPEG Joint Photographic Experts Group (compression format)
PNG Portable Network Graphics

SDK Software Development Kit

HTML HyperText Markup Language


https://developers.smarttv-alliance.org/
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3 System requirements, installation and usage

3.1 System requirements

The SDK software runs on a number of platforms. The platform has to conform to the following
requirements:

e Operating system (X86/AMD64 only):
o Windows 7, Windows 8, Windows 10
o Mac OS X 10.5+
o Ubuntu 10+
e  Minimum memory 1.5 GB
e 2GHz X86/AMD64 based processor (AMD 64X2, Intel Core i5/i7 series, Core 2 Duo), i5
series preferred ; with preferably support for Intel VT-x or AMD-V technology
e Resolution of 1280X1024 @ 32 bits - less is supported, but only scaled down
e 8 GB free disk space
o Network connection (wireless or wired) (note: the OSX Mavericks/10.9 thunderbolt network
interface is unsupported)
e Java Runtime Environment:
o Windows/Linux - JRE6 (1.6.X, newer versions are unsupported).
= Download location:
http://www.oracle.com/technetwork/java/javasebusiness/downloads/java-
archive-downloads-javase6-419409.html#jre-6u30-oth-JPR
= Make sure you install the 32-bit version for Windows)
For Ubuntu Linux, please read the instructions below.
o Mac OSX — JREG6 or JRET7 if running Mac OSX Mountain Lion+ (newer JRE versions
are unsupported)
= Download location: JRE7 can be found at
http://www.oracle.com/technetwork/javal/javase/downloads/jre7-downloads-
1880261.html

e Virtualbox 5.0+ on linux, or 5.0+ (will be installed if not already existing on your system for
Windows and Mac OS X only) - uninstall other/older versions prior to installation of the SDK.
o Download location (needed for Ubuntu/Linux only):
https://www.virtualbox.org/wiki/Linux_Downloads

This manual is divided into separate parts for each supported operating system.
3.2 Installation Details

3.2.1 Overall

As a part of the SDK is based on a virtual machine, performance is heavily dependent upon the host
machine capabilities. Typically, one of the influencing factors for performance is the availability of
'virtualization technology' such as Intel VT-x or AMD-V. In general, this needs to be enabled in the
system bios after which a cold shutdown (battery removal) can be needed to apply the setting
properly, depending on the system used. Not enabling or supporting virtualization technology will
lead to diminished performance in most cases.

3.2.2 Windows (7/8/10)
For the installation, the "Smart_TV_Alliance_SDK_Win_X.Y.Z.exe" package is required.


http://www.oracle.com/technetwork/java/javasebusiness/downloads/java-archive-downloads-javase6-419409.html#jre-6u30-oth-JPR
http://www.oracle.com/technetwork/java/javasebusiness/downloads/java-archive-downloads-javase6-419409.html#jre-6u30-oth-JPR
http://www.oracle.com/technetwork/java/javase/downloads/jre7-downloads-1880261.html
http://www.oracle.com/technetwork/java/javase/downloads/jre7-downloads-1880261.html
https://www.virtualbox.org/wiki/Linux_Downloads
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#. Srnart TV Alliance SDE 5.0 Setup — x

Welcome to the Smart TV Alliance
SDK 5.0 Setup Wizard

This wizard will guide you through the installation of Smart TV
Alliance SDK 5.0,

Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Mext to continue,

1. Verify your system meets the requirements. Especially verify if you have installed the correct
version of the Java Runtime Environment (see system requirements for download locations).
Without this the installation will fail. Also verify if you have uninstalled older/other VirtualBox
installations first - a new version will be installed automatically - this is required. Some virus-
scanners may cause issues with the VirtualBox installation - it is recommended to
temporarily disable these during the installation.

2. Download the installer package, "Smart_TV_Alliance_SDK_Win_X.Y.Z.exe"
(e.g. "Smart_TV_Alliance_SDK_Win_5.0.0.exe")

3. Open the installer package by double-clicking on the exe file.

4. Follow the installation steps, the default installation directory is
"C:\Program Files\STA SDK" (or "C:\Program Files(X86)" for Windows 7/8/10)

5. When VirtualBox 5.0+ has not been installed on the system, a request will pop up asking if it
should be installed. VirtualBox is required for installation, answering no will give a warning
and the emulator will not run. (Note: if your system uses a Proxy server, there could be
issues downloading VirtualBox, please download and install VirtualBox prior to starting the
SDK)

6. After the installation, you can find the program under "Start\Programs\Smart TV Alliance"

Note: for Windows 7, 8 or 10 installation you will be required to have administrative privileges to
install the SDK.

A working Internet connection is required to download and install VirtualBox. Use of a proxy is not
supported when installing the SDK.

Default installation locations:
Start Menu\Programs\Smart TV Alliance (STA SDK shortcuts)
c:\Program Files\STA SDK\ (image files, Eclipse, sample app)

Uninstallation: use (Start Menu\)Programs\Smart TV Alliance\Uninstall; note that any workspace
you made under c:\Program Files (x86)\STA SDK\ will not be removed.

3.2.3 Mac OS X (10.5+)
For the installation, the "Smart_TV_Alliance_SDK_Mac_X.Y.Z.dmg" package is required.
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e0e *. Smart_TV_Alliance_SDK_Mac_5.0.0

2%, smart TV Aliance SDK Installation

Please follow these steps to install the SDK: ‘
1. VirtualBox is required, install it from here: v

VirtualBox.pkg

2. Drag and Drop “‘ to Applications Folder here :

smart TV Alliance SDK Applications
W
TXT TOOL
READNE licensa.txt Websamples VirtualBox virtualBex_Uninstall.tool

Usaridanual pdrt

Verify your system meets the requirements. Especially verify if you have installed the correct
version of the Java Runtime Environment (see system requirements for download locations).
Without this the installation will fail.

Download the installer package "Smart TV_Alliance_ SDK _Mac_X.Y.Z.dmg" (e.g.
"Smart_TV_Alliance_SDK_Mac_5.0.0.dmg")

When clicking the dmg package, the disk image will get mounted and Finder will open the
newly mounted folder in a new Window.

First install VirtualBox if not already installed on your system by opening the VirtualBox
Installer package. This will install VirtualBox V5.0; if you have an older version you need to
uninstall the included version instead by running the VirtualBox_Uninstall. Tool.

Drag and drop the Smart TV Alliance SDK.app to the Applications folder in Finder. Note that
SDK 5.0 can be installed in parallel with SDK 1.0 and 2.0, but replaces SDK 2.5, SDK 3.0
and SDK 4.0 on OSX. When replacing SDK 2.5, SDK 3.0 or SDK 4.0 selecting “Keep Both”
is unsupported.

Drag and drop the WebSamples dir to a folder of preference.

Click the Smart TV Alliance SDK.app from the Applications folder to start the SDK emulator
and Eclipse

Uninstallation:
Simply delete the Smart TV Alliance SDK.app from the Applications folder.

Ubuntu Linux (10+)

For the installation, the "Smart_TV_Alliance_SDK_Ubuntu_X.Y.Z.deb" package is required.

1. Verify your system meets the requirements. Especially verify if you have installed the correct

version of VirtualBox 5.0+ (see system requirements for download locations) and default-jre.
Without these the installation will fail.

-8-
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Download the installer package "Smart TV_Alliance_SDK_Ubuntu_X.Y.Z.deb" (e.g.
"Smart_TV_Alliance_SDK_Ubuntu_5.0.0.deb"). The package works on both 32-bit and 64-bit
versions of Ubuntu.

3. Ensure VirtualBox Manager application is not running during installation.

4. If you have installed previous versions of the SDK, you may have to remove the older SDK
first by either moving it out of place ('sudo mv /usr/share/sta-sdk /usr/share/sta-sdk.old") and
optionally uninstalling it afterwards (‘sudo dpkg -r sta-sdk’).

5. Install the package from either the command line or e.g. GDebi Package Installer (for now,

do not use Ubuntu Software Center):

a. Commandline - use 'sudo dpkg -i <packagename>'

b. GDebi - start gdebi-gtk and open/install the package

Follow the installation steps.

After installation you can find the Smart TV Alliance SDK 5.0 (or 'STA SDK') under

Applications/Programming/

No

Note: when installing the package through Ubuntu Software Center, a warning about the quality of
the package can be returned in combination with some additional Lintian messages - this message
can be safely ignored.

Note: If after installing, some Eclipse IDE SDK plugin features are missing (such as Deploy to SDK),
reinstall the SDK starting from step 4 above.

Default installation locations:

{usr/bin/run-sta-sdk (startup script)

lusr/share/doc/sta-sdk/ (copyright, README and changelog)
lusr/share/sta-sdk/ (image files, Eclipse, sample app)
lusr/sharelicons (icon files)

/usr/share/applications (shortcut link)

Uninstallation:
Use e.g. Aptitude or Synaptic to uninstall the "sta-sdk" package. You may have to remove the
/usr/share/sta-sdk folder manually afterwards for files created after installation.

3.2.5 Open Source

The STA SDK also consists of a number of Open Source support packages. The source code for
these packages is available from the same download location as where you obtained the SDK binary
installation. A separate license description document is available that lists the various licenses used
in these Open Source packages.

3.2.6 IDE Usage

The Eclipse IDE is included in the release and includes special plugins to help with the app
development process.
There are two project types in the IDE:

e Dynamic Web Project

e Static Web Project

Largely, the functionality you can use in both projects is the same. The difference applies mostly to
the deployment options: the dynamic project is based on deployment to a Tomcat server, where the
static project is based on deployment to the SDK emulator. What follows is a set of instructions on
how to use the IDE plug-in for both project types. The window layout is the same for all Operating
Systems - although file locations differ.

Note: apps deployed to the SDK are required to have an index.html file for the SDK emulator to load
them properly.

3.2.7 Project creation basics

To use the plugin and start creating a new project, in the workbench click File > New > Other and
navigate to the Web group:
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Select a wizard

p—

Create a Dynamic Web project

Wizards:

type filter text &

b = Java EE

b = JavaScript

b (= JPA

b (= Plug-in Development

v [= Web
# Dynamic Web Project

5 static web Project
@ web Fragment Project

b (= Examples

® < Back Next > Einish Cancel

Select either Static Web Project or Dynamic Web Project and click Next >.

Creating a static project
The screen below is shown:

Static Web Project -
Create a Web project for simple content (HTML files) only.

Project name: ||

-Project location
Use default location

Location: I_.fhome_.fjerem}-‘_.'workspace Browse... |

-Target runtime

|<None> vl MNew Buntime...l

-Configuration

IDefault Configuration j Maodify... |

The default configuration provides a good starting point. Additional facets can later be
installed to add new functionality to the project.

“Working sets

[] Add project to working sets

Waorking sets: I v Select... |

@ < Back | MNext = | Finish Cancel

Give the project a name, then click Finish.
Note that the emulator will only support application names using alphanumeric or '-' or '_' characters.

-10 -
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3.2.8 Creating a dynamic project
The screen below is shown:

Dynamic Web Project

Create a standalone Dynamic Web project or add it to a new or existing @
Enterprise Application.

Project name: |

Project location

Use default location

Laocation: ‘.'h omefjeremy/jworkspace

Target runtime

|<Ntme> | New Buntime...
Dynamic web module versien

[30 -
Configuration

|Defau\t Configuration - Modify...

The default configuration provides a good starting point. Additional facets can later be
installed to add new functionality to the project.

EAR membership
[] Add project to an EAR

EAR project name: [EAR v New Pro

ject...
‘Working sets

[] Add project to working sets

Warking sets: j Select...

@ < Back Jext >

Einish Cancel

Give a project name and click Finish

Note that the emulator will only support application names using alphanumeric or '-' or '_' characters.
In order to test a dynamic web project the content needs to be served by either a local tomcat server
or a remote web server of some kind. For a remote web server SSH or SFTP access to the server
and the URL or IP address of the server is required. For a local tomcat server tomcat is required on
the host machine. The next two sections describe setting up the Eclipse project to use a local or
remote web server.

3.2.8.1 Local Server configuration (dynamic project)

To use a local Tomcat server open the [Servers] tab/view by choosing Window > Show View > Other
> Servers.

Right-click and choose New > Server

A new Server window appears.

Select [Tomcat v7.0 Server].

If you want to add a new server, enter the new server name. Otherwise, enter the existing server
name.

-11 -
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L3 New Server |:| |E|r5__(|

Define a New Server
Choose the type of server to create

Select the server type:

| type filker kext

B Tomcat w40 Server e

B Tomcat v4.1 Server

B Tomcat «5.0 Server

B Tomcat 5.5 Server

E Tomcat v6.0 Server

E Tomcat »7.0 Server
(= Basic b
Publishes and runs J2EE and Jawa EE Web projects and server configurations to a local Tomeat
SEFVEF,

Server's host name: g‘| localhost |
SErver name: | Tomcat v7.0 Server ak localbost |
Server runtime environment: |npache Toncat w7.0 w | Add...
Configure runtime environments. . .
® Mext » ] [ Finish l [ Cancel
Click [Next].

Note: By default, Tomcat is assumed to be running on localhost:8080. If your Tomcat server is
running on a different port, make sure you set the hostname plus port to "10.0.2.2:portnumber" (e.g.
10.0.2.2:8081).

Select the project you are creating or a project you want to configure on the local web server.
Then, click [Add].

¥ New Server |-_||E|r‘>_<|
Add and Remove —
Modify the resources that are configured on the server ¥
)
Move resources to the right to configure therm on the server
Available: Configured:

Add Al >

® [ Finish | [ Cancel

-12 -
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The project is then configured on the server.

-I::} New Server

Add and Remove =
Modify the resources that are configured on the server

Move resources to the right to configure them on the server
Available: Configured:

-.:"9 NefCamtdnife faramce Or

<< Remove All

® e 1 s

After you click finish, the project is opened and a new server is added successfully.
Check that the project is configured on the server in the [Servers] tab/view.

[3_\ Markers | = Properties | 4l Servars 532 % Data Source Explorer| i Snippets | & Console

=] EB Tomcat
% Photospplication

at local [Stopped, Synchronized]
ReferenceCodey1001 [Synchronized]

In order to test a local tomcat server application in the SDK you will need to enter the URL as
http://10.0.2.2:portnumber/projectname/ where portnumber is the port tomcat is listening on and
projectname is the Eclipse project name. Project names can not contain spaces.

The project can be tested by viewing http://localhost:porthnumber/projectname/ on the host machine's
web browser.

3.2.8.2 Remote Server configuration (dynamic project)

In order to use a web server on a remote machine a new Remote Systems configuration will be
required for Eclipse to sync files to it. SSH or SFTP access to the remote web server is required.
-13 -
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To open the [Remote Systems] tab/view choose Window > Show View > Other > Remote Systems.
From the [Remote Systems] tab/view right-click and choose New > Remote System or click the tool
bar button to create a new connection.

Follow the wizard to setup a new “SSH Only” remote system connection.

After you click finish, the new remote system is added successfully to the [Remote Systems]
tab/view. Note if you need to set a username for the SSH session right-click the new remote system
and choose “Properties” to change it at this point.

To sync the local project to it, expand the “SFTP Files” item and drill down to where the web server
content is served from. Right-click the folder and choose “Export from project...”

Note when you expand “SFTP Files” you may be prompted for a password.

Then you should see the following:

Remote file system — |
Please enter a destination folder IL
1 ==
iCJi® RemoteSystemsTempFiles O [ .project
b (&% Test Video [ 5 SyncSettings.rexpfd
Filter Types... Select All Deselect All

Destination folder, qualified by its remote connection name: | sonic lychee.collabora.co.uk:/home w | Browse...

Options

[] review/synchronize

[] overwrite existing files without warning
O Create directory structure for files

@ Create only selected directories

Save the settings of this export in the workspace (e.g. /[ExportSettings/hello.rexpfd)

Description file: [/Test Video/syncsettings.rexpfd Browse...
(@ Please enter a destination folder @
@ Finish Cancel

Check the box for the project you want to sync in on the top left. To save these sync settings for easy
syncing later on check “Save the settings” and Browse a name for the settings underneath the
project you want to sync.

Click Finish and watch the progress as the files are copied to the web server.

In order to sync the files to the server again, simply right-click the .rexpfd file in the [Project Explorer]
tab/view and choose “Export to Remote Filesystem”.

To test an app synced to a Remote System enter the URL or IP address for the web server into the
SDK.

3.2.9 Importing Sample Code

¢ Right-click on the newly-created project. Choose Import > Import

e Inthe General group, select File System. Click Next

e Browse the location of the directory containing the sample web app (c:\Program Files\STA
SDK\WebSamples on Windows, a folder of your choosing on Mac, and /usr/share/sta-
sdk/WebSamples on Linux). Click OK

e Click Select All to import all files (Select "No to all" when requested to replace files)

e Click Finish > This will import all the files of the sample app to the project you have just
created.

3.2.10 Deploy to SDK (static/dynamic project)

After the application is ready for testing, the “Deploy to SDK” feature can be used to test the
application on the SDK. Please note that the browser that is being used is the currently selected
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browser in the SDK. See below for instructions how to change the settings of the SDK to quickly
change your browser type.

¢ Right click the project name you want to deploy in the project explorer.

Import r
Expart L
£ | Refresh F5

Close Projeck
Close Unrelated Projects

Yalidate
Shows in Remoke Systems view
Yalidate DIAL service and dlient

Deploy bo SO

Run As

Debug As

Profile As

Team

Compare ‘With

Restore from Local Hiskory. .

- v v v v

W& Debugging
Java EE Tools
Source

v v v v

Configure

Froperties AlE+Erter 2c | il Servers

Ry T R e T P SV = M L ey

e Choose “Deploy to SDK” from the context menu, this will copy your app into the SDK virtual
machine and results in the following message:
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Deployment success

Application has been deployed succesfully

e As the message conveys, the application has been deployed to the SDK browser. After
switching to SDK browser, it can be seen that the application is loaded:
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14 MW

Example app screenshot of the video sample project included in the SDK.

3.2.11 Code completion
You can create files with extension .xhtml or .html, .js or .css and use code assist, completion and
validation in accordance with the file type.

Code completion and syntax support are illustrated below in case of javascript:
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18] Plug-in Development - javascri

File Edit Source Refactor

"HRS  $-0-Q-

Navigate Search Project Run Window Help

BCG~Y @™ 4~ IR RE IR =

74 4= Plug-in Dever

[& CVS Reposito... [ Resource 7 Java

[Z] testess.css.

[ testjsjs
&1 multipageeditor
17 org.eclipsewtp.docbook
7 XMLExamples

var timer_is_on=0;

“ function timedCount ()
{
document.getElementById (' txt') .value=c;
c=c+1;
t=setTimeout ("timedCount ()",1000);

}

= function doTimer ()
i
if (ltimer_is on)
{
timer_is_on=1:
timedCount () ;

© clearTimeout(arg) void - Window
© close() void - Window
© confirm(String arg) Boolean - Window

@ decodeURIC
© disableExtemalCapture() void - Window

© dispatchEvent(argl) void - Window

@ doTimer() void - /javascripttest/WebContent/testjs.js
© enableExteralCapture() void - Window

© encodeURI(String UR]) String - Global

String - Global

Press Ctrl~Space’ to show Template Proposals

Function encodeURIComponent(UR])
Parameters:
% {String} URD
Since:
Standard ECMA-262 3rd. Edition
Level 2 Document Object Model Core Definition.

O] Error Log

0 items

Description|

{String}

[2 Package Explorer P % Plug- S0 “testisjs 2 O|(8= Outline 53 ] TaskList i
O IR z vERN e BT
7 Eclipse-WTP ' c: Number
2 javascripttest VB: g t:any
(> WebContent il g timer_is_on : Number

BB bbb

timedCount()
doTimer()

tion  Type

Writable

| smartInsert

22:5

P

By typing Ctrl/Space in the editor a popup opens offering valid language options. The list of available
options shortens with every character typed. By clicking an item in the popup an extra (yellow) help
screen opens explaining the syntax of the selected item.
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{8} Plug-in Development - javascripttest/Wel
File Edit Source Refactor Navigate Search Project Run Window Help

NHEE $-0-QU- H#G~ ™S 4~ IURR RS R R = [ (4= Plug-in Deve... | [ CVS Reposito... [ Resource ¢ Java >
[# Package Explorer 52 % Plug =g “testjss 03 0 = O)[ 82 Outline 82 _[E] TaskList| = O
T - vARN e NE”
1 Eclipse-WTP N 4 c:Number
2 Bl “/ :
javascriptte: a tiany
2 var c=0; 3 F
(= WebContent o Ls 4 timer_is_on : Number
[ testcss.css — c’imer o i a timedCount()
) testjss S a doTimer)
&1 multipageeditor - function timedCount ()
7 org.eclipsewtp.docbook ¢
CF XMLExamples document . getElementById ('txt') .value=c;
c=c+1;
t=setTimeout ("timedCount ()",1000) ;
}
= function doTimer ()
{
if (!timer_is_on)
{
timer is_on=1:
timedCount () ;
}
: © clearTimeout(arg) void - Window -
@ close() void - Window
© confirm(String arg) Boolean - Window
© decodeliRiStrng encoded!RY) String.- Global, \
© decodeURIComponent(String uriComponent) String - Global
© disableExternalCapture() void - Window il
© dispatchEvent(argl) void - Window e
@ doTimer() void - /javascripttest/WebContent/testjs.js
@ enableExternalCapture() void - Window
© encodeURI(String UR]) String - Global =
Press ‘Ctrl-Space’ to show Template Proposals
function encodeURIComponent(URI)
Parameters: -
3 {String} URI )
Since:
9] Error Log Standard ECMA-262 3rd. Edition # =0
0 - Level 2 Document Object Model Core Definition.
QReME | @memberof
Description| Global tion Type
@type
String
@returns
{String}
=

o® Writable Smart Insert 2:5

3.2.12 Code snippets

To insert code snippets, select the Snippets view, browse to a snippet and select (double click) to
insert the snippet into the document that is currently open:

SO - Amat/ Wb ) Eelipne o /Librarys Suppan/Commean SO/ eelipse /Eclinye. ann/ MacO s/l Dacum.
e O Que | |G 7= | CHD. | e\ s
=TE( = -

3.2.13 Code validation

Despite the presence of code assist / code completion or templates, there is no guarantee that the
developer will not enter code that is incorrect. To force validation of your current document, right click
and choose Validate.
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=] testhtml £3 o [Z] *bla.css | 2 test.xhtmi
<IDOCTYPE html PUBLIC "-//W3C//DTD HTML 4.81 Transitionals/EN"
= <html>
=l <head>
<meta http-equiv="Content-Type"” content="text html; charset=UT
<title=Insert title here</tilkles
</head=
=i <body>
@ = <video controls width="300" height="300" loop=
& <source src="shtml5/video. webm">
By <sgurce src="s/htmlS5/video.oaa">
= <g" <7 Undo Text Change ~Z
= “PKAasE2  Revert File
</body> Save S
</html>
Show In W >
Cut X
Copy 18 C
Paste ~W
Quick Fix 1
Source >
&2 Add to Snippets...
E Properties
| Open Selection F3
1 Properties | [B5 Snippy Run As » e =
No templates available. Debug As »
Profile As >
Validate
4 Alliance JavaScript Debug Toolkit
Team >
Compare With >
Replace With >
WikiText >
Preferences... —
writable
—— Remove from Context AL —

To choose which version of the Smart TV Alliance specification to validate against, go to [Window >
Preferences > Smart TV SDK > Validator].

Here you can choose the STA specification version and also specify a directory to save validation
logs to for later viewing.

E W/ Preferences ) &) )

& | validator Sav b ow

General =
Ant

Save validation logs

Data Managerment Path to save the validation logs

Help |.fhomejjeremy}sta—sdkf\ogs Browse |
InstalljUpdate Select the spec version for validation |2.5 ;I

Java
Java EE
Java Persistence

JavaScript

Plug-in Developmer
Rermote Systems
Run/Debug

Server

SmartTv S0DK

Validator

b Tasks

{ v v v v v wwwwwww ¥

b Team
Terminal

b Usage Data Collects
Validation

b wWeb =

b Web Services =l

T — Restore Defaults | Apply |

@ oK I Cancel |

To enable Javascript runtime validation, follow the next steps:

1. Go to [Window] menu (under Mac OS X: [Eclipse]) and click [Preferences > JavaScript > Validator
> Errors/Warnings].
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File Edit Source |

| About Eclipse st/ WebC
Preferences. ..
Services : =
=

Hide Eclipse ®¥H | & |
Hide Others ~C3H
Show All
Quit Eclipse ¥0

T R

E_'_j test.xhtml

2. Then, click ‘Enable JavaScript semantic validation'.
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800 Preferences |
I | type filter text Errors/Warnings roovw :
I kGeneral
b Ant Configure Project Specific Settings...
itr
I k- Data Management # Enable JavaScript semantic validation
FHelp =
P Install/Update Select the severity level for the following optional JavaScript validator problems: n
FJava ~ Resolution
P Java EE e
P Java Persistence Unresolved Types | Error AN
¥ Javascript
b Appearance Unresolved Fields | Error :
k- Cade Style "
» Editor Unresolved Methods | Error . 7.
FInclude Path ]
b Code style
¥validator Y Br
b Potential programming problems 3
J5Dac b Name shadowing and conflicts 1
Task Tags

P Plug-in Development
P Remate Systems
F Run/Debug
P Server
Server Preferences
B Tasks
P Team
Terminal
Pk Usage Data Collector
Validation
FWeb
b Web Services
XML

3. Click [OK].

b Deprecated and restricted API

} Unnecessary code

| Restore Defaults | | Apply

To test app compliance with the Smart TV Alliance specification do the following:
1. Select one of the Javascript compliance check emulators from the Menu application as
described in section 3.3.2.
2. Deploy the project to the emulator with Deploy to SDK as described in section 3.2.10 OR
load the relevant URL in the emulator to debug an existing application.
3. Setup a debug configuration as described in section 3.3.8 and start debugging.
4. Exercise the application in the emulator and check for errors/warnings in the Problems view
OR (for an application that was loaded using a URL) in the Console view in Eclipse for
errors/warnings found during the execution of a given code branch.

3.2.14 Validation without the IDE

The included validators can be used outside of the Eclipse IDE by using a browser and visiting each
validator's URL as noted below. Each Validator has an option to choose which STA spec to validate
against. In the HTMLS5 validator it is called “Preset” in the others it is called “Spec”. Each validator
has the option to validate a file uploaded or text pasted directly into the browser in a “Text Field” or
“Text Area”. The HTML5 Validator can also validate a web URL.
o HTMLS5 Validator — http://localhost:9224

@j [ Cancel | [ 0K J E

| =

e
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Validation results for http://www.google.com

Validatar Input
Address v [Frigfwen geogiecom
Encoding |As set by the senverjpage -

Schemas o veldetor mufstads me
Preset  Smart Tv Allance 2.5 v
Parser | Autcmaticaly from Contar Typa v
XMLNS Filter
Be lox about HTTP Content-Type
Show Image Report
Show Source
Show Outine
Vahdate

Group Messages

1. Info: The Corttent-Type was text /htal. Using the HTML parser

2. Warning: Using windows - 1252 instead of the deciared encoding Lsc-8859-1.
Rtp:/fwwew google comy

8. [Wanboensyaxoagbleinisinc e S
LD/ GOOGH.

4. Brror: Acrbute 1 tenscope not alowed on cement htal o this port.
From ine 1, column 16; to ine 1, calumn B0
{jpe ninlochtal itenscope="itemscope” itemtypes"http://schena.org/MebPage"s< s

5. Error: Artribute itentype not slowed on element html at this paint.
From ine 1, column 16; to ine 1, column BO
type hinls<htal itemscopes"itesscope” itemtypeshttp://schema.org/WebPage"s< -5

8. E'rurAtMe 1thruu not ; duwed on e)emznt meta at this point.

CSS3 Validator — http://localhost:9225

Smart Aliance SDK 55 Validator
Validation Input

File v [ choese Fis |videa-js.min.cas
Spec version: [23 v
validate

1 Erroribackground: Invaid vaiue for ackground” property: rabaf0, 0, 0, 0.5)
Line: 7 :

2 Errorbackground: Invaid value for ‘background” property: -moz-inear-gradent(top, #242424 50%, #11f1f 50%, #171717 100%)
Line: 117, Column: 2

3. Error:background: Invald vaue for property. -webk , 0% 0, 0% 100%, cokr-stop(50%, #242424), color-
#171f1f), color-stop(100%, #171717))
Column: 2

4. Errerbackground: Invald vaiue for "background” property: -webkit-linear-gradiert(top, #242424 50%, #1F1F1F 50%, #171717 100%)
Line: 120, Column: 2

5. Errorbackground: Invaid vaiue for ‘background” property: -o-inear-gradient(top, #242424 50%, #11111f 50%, #171717 100%)
Line: 121, Column: 2

6 Erronbackground: Invald value for "background” property: -ms-linear-gradient(top, #242424 50%, #1f1f1f 50%, #171717 100%)
Line: 122, Column: 2

7. Errenbackground: Invald vaiue for "background” property: Inear-gradient{top, #242424 50%, #171F1f 50%, #171717 100%)
Line: 123, Column: 2

B Error ugmmﬂ Invaid vaiue for background” property: -maz-inear-gracient(top, #333, #666)
Line:

s, ound: Invald value for ‘background” property: -webkit-gradent (linear, 0% 0, 0% 100%, from(#333), to{#666))

Erroribackg
Line: 225 Cu\un'\

10.  Error:background: Invald value for ‘background” property: -webkit-inear-gradient(top, #333, #666)
Line: 227, Column: 2

JS Validator — http://localhost:9226

Smart Aliance SDK [avascript Validator
Walidation Input
Fila 7| [ chooss File | videa min js

Spec version; (25 v
Validate

1. Warning: (runcunn(mm undefined) {: Missing space after ‘function’
Line: 21, Column:

2. Warning: vurV!decJS = function(id, addOptions, ready) {: Missing space after ‘functior.
Line: 25, Column; 2

3. Warning: id = id sice(1): Missing semicolen,
Line: 29, Column: 21

4. Warning: return V_players(id]: Missing semicalon
Line: 32, Column: 27

5. Warning: tag = _V_el(id): Missing semicolan.
Line: 34, Column: 21

8. Warning: tag = i Missing semicolon.
Line: 37, Colurmn:

7. Warning: e dement or D suppled s not vl (WdkolSYs: Mssing samicalon

Line: 41, Colurmn:

Warning: retur tag.piavr | new V_ Player(tog. odaOptons, reacy]: Missing semicolon.
Line: 43, Calurmn:

o

Warring: + "Mdso-fs.swT": Bad Ine breakdng before '+
Line: 65, Calurmn:

10. Warning: + “Hdec s sw": Mising semicoion
Line: 65, Calurmn: 2

11 Warning: V_merge = function{ctiL, obj2, safe) {: Missing space after function’.

Hover help
For specific code, there is on-hover help available:
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<titlex3tructured Source Editing Introduction</titles
</ heads>
<body>
“1The document bady. Contains all the content for the page.|! 1SPacing="0" width="g5%">
<thody>
o v e

Quick Fix and Quick Assist
In the XML editor, if you see an error underlined with a squiggly line, position the caret inside the
underlined range and press Ctrl+1 (or Cmd-1) or select Edit > Quick Fix to see a list of suggested
corrections.
<Date>

sHonghzJuly

A
@

& Change to empty-element tag
& Remove this tag

e
SR 3 [r<ert end tag before first child element

& Insert end tag at end of element

oy = gy 2 o LI =ro Ty

Quick Assist proposals are available even if there is no problem or warning.

<Date>
<Hohth}July<fH0nth>
<Da
<Ye

</Dat

<Bill %

<ad

& Rename in file
57 Surround with new element

eIy LI =T o TP~

Context information for attributes
A popup with information about attributes for an element is available (invoked via ctrl+shift+space).
The attributes which are already there show up in bold, and required attributes show up with an *:

<link rel="stylesheet" href="default style.css">

-t

</ head>

Ao “’align class color dir id lang noshade onclick ondblclick

<h1>33E M1 - Ne onhelp onkeydown onkeypress onkeyup onmousedown or
<h2>Part 1</h2> |onmouseup size style title width

i<hr width="80%" classF"">

</body>

3.2.15 Console view

When remote debugging your app in the SDK, you can monitor your app behavior in the Console
View window in Eclipse. The app must first be started in the emulator. Then open the view "Console
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view" (or when it is not shown in the list of windows, go to Window/Show View/Console view) and on
the tool bar of the view click on Display selected console and select the “Remote browser console”
from the list.

Note the Remote browser console will only be available if console.log has logged something in the
running web app.

htmlSvideo html baseMain js 2 =0 |5 outline 52 =08
/70 DO// AR e BT
= function moveDown(){
var selectedMenu;

var nextMenu;

selectedMenu : Number

Ommm
3

4 menuLength : Number

4 menuTags : Array

selectedMenu=§(' .menultemSelect'); = ]
console.log("test log"); = & videoTags : Array
E & updatevideo(arg)
var id=g(selectedMenu).attr('id'); IEl & navigate(kCoce)
var idIndex=1d.split("_")[1]; B & scrollup()
B 4 moveup()
it (parseInt(1dIndex)<menulLength) = + scrollbown()

var nextId=id.split("_")[@]+"_"+(parseInt(idIndex)+1);

//%(" .contentContainer') .html (videoTags[parseint(idindex)]); & moveright()
%(selectedMenu) .removecClass(); L

) Tasks ﬁ[}, Project Explorerm S 5@[ = Bl 9« =0

Remote browser console
ftest log
Message repeat count: 2

oo

I'o® |
0

After starting a browser/emulator inside the SDK, you will see the log messages appear as above.
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3.3 Emulator Usage

You can use the SDK Emulator to browse your App and have a similar experience to the actual TV
device. Start the SDK Emulator as described in the above installation notes: this differs per platform.
Below is a description of the various screens you will encounter in the Emulator.

Note: If the window of the emulator is partially hidden, please try resizing the window as that should
solve most issues. Refer to VirtualBox instructions for additional hot-key information.

Note: The font included in this SDK can look slightly different from the font that is present on an
actual TV device. Please take this into account when developing your application.

3.3.1 Main menu

O smart TV Alliance®

‘ Settings ‘ =, o http:// Go Quit

For gquick access, place your bookmarks here. &dd Dookmarks now

Test Video

Legal | Support | Smart TV Alliance

The different options of the main menu are:

e Settings button - Allows you to choose the emulator settings.

e URL (http://) - Allows you to input a custom URL and open it in the SDK browser.
Note that this URL will not be saved, use the “Add bookmarks now...” link to save urls for
frequent testing.

Go - Open the URL you configured in the custom URL field

Quit - this will exit the SDK

App buttons - Six configurable buttons allow you to keep a history of apps you want to test
App configure button - In each app, a configure button (top right) can be used to
configure the current app (rename, delete, change URL).

e Information links - Legal | Support | Smart TV Alliance
The legal link provides license information.

The support link provides information on the version and host system of the SDK and provides more
information about support options.
The Smart TV Alliance link opens the Smart TV Alliance website within the emulator.
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3.3.2 Settings

The settings dialog allows you to configure the properties for the emulators. This version shows you

three tabs, “Emulator selection”, “Network Settings” and “Screen”.

Note settings in this dialog are global and are used when launching a url. They are also copied when
creating new bookmarks. To modify an existing bookmark’s settings click its settings button.

3.3.2.1 Emulator Selection

[I- Emulator Selection B EIRUT @ 01 TR -T51 )] |

© Common Emulator

- Common Emulator (Javascript compliance check 5.0)

Configure User Agent f Configure |_||._||.|||I||-

- Common Emulator (Javascript compliance check 4.0)

Configure User Agent / Configure capabilitie
- Common Emulator (Javascript compliance check 3.0)
Configure User Agent f Configure capabilitie

Cancel oK

The settings dialog allows you to configure the emulator browser that you wish to use throughout
your test sessions. It consists of a number of radio buttons with the available emulators (browsers).
The SDK is shipped with a few pre-installed emulators, each one is compliant to a specific version of
the Smart TV Alliance SDK.

Next to the browser identifier is a description of the browser - this includes the browser type and
version, plus a link to configure the user agent string of that browser.

Selecting "Done" confirms the selection and indicates the selected browser identifier in the URL box
on the main screen. The selected browser here will also apply to the "Deploy to SDK" function from
the IDE.

Emulators that support capabilities also have a Configure capabilities link, which allows selecting
which capabilities will be used for the emulator. Since Capabilities was introduced by the
specification version 3.0, the only browsers that allow you to set capabilities are the ones compliant
to the specification 3.0 or higher. Refer to the guidelines and specification for details on the
capabilities. Modifying certain specific capabilities will also enable specific behavior inside the
emulator. For now this only applies to the Numeric/Color Keys capabilities, all the other capabilities
will only modify the response of the Javascript capability method.

New in SDK 5.0: some capabilities can have dependencies, so selecting a child capability will
automatically select the capability it depends on.
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Common Emulator Capabilities

3D
+ Numeric Keys
+ Color Keys

Multiscreen Alljoyn

DRM Playready Dash

DRM Widevine Adaptive Streaming
+ Multiaudio

TTML Inband

TTML Out Of Band
1HN

Common Emulator Capabilities

3D
Numeric Keys
Color Keys
_ Prev and Next Keys
Multiscreen Alljoyn
DRM Playready DASH
DRM Widevine Adaptive Streaming
Multiaudio
TTML Inband

Common Emulator User Agent

Mozilla/5.0 (X11; Linux i686) AppleWebKit/537.20 (KHTML, like
Gecko) Chromium/18.0.1025.168 Chrome/18.0.1025.168
Safari/537.20 SmartTvA/5.0.0

Reset to Default
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3.3.2.2 Network Settings

HTTP Proxy: Port:

Ignored Hosts:

I Cancel I I oK I

| -

The network settings tab allows setting a proxy server address for the emulators, in case a proxy is
needed to connect to the internet.

It supports http proxy, so the address needs to be in the http://<PROXY ADDRESS> form, or
http://<user>:<password>@<PROXY ADDRESS> if a username and password is required.

This same screen also allows you to set the ignored hosts, which are the hosts that won't use the
proxy, even if a proxy is already set. “localhost” is a common address to be ignored by proxies.

3.3.2.3 Screen

Emulator Selection Network Settings BI4{:0]

Resolution: 1szox10s0

l Cancel I l OK I

The screen tab has been added in SDK version 4.0 and allows setting emulator’s resolution.
Possible values are 1080p (1920x1080) or 720p (1280x720). This is browser emulator’s resolution,
not counting the extra space required for the virtual remote control.
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3.3.3 Add URL

FLLE: LT 1yl Emulator Selection Network Settings Screen

URL: hitp://

Enable persistent cookies and local storage:

| Add | Close \

When adding a new URL to the list by clicking “Add bookmarks now...” in the main screen, or when
editing an existing URL by pressing the settings button next to one of the 6 URL buttons in the main
screen, the above dialog appears. In this dialog you can configure the name and URL of the App you
want to test. The bookmark name cannot contain spaces.

Note bookmark creation copies [Emulator Selection], [Network Settings] and [Screen] settings from
the global settings when the bookmark is created. Each bookmark has independent settings for each
of these including the selected emulator, emulator user agent strings, emulator capabilities, proxy
settings and screen resolution. These bookmark specific settings will be used whenever this
bookmark is launched.

Pressing the [Add] or [Update] button will save this setting.

Pressing the [Close] button will cancel the current action.

Clicking [Enable persistent cookies and local storage:] makes cookies persistent for the bookmark.
Emulator Selection including capabilities and User Agent can be modified from the [Emulator
Selection] tab.

Proxy settings can be modified for the bookmark from the [Network Settings] tab.

Screen resolution for the bookmark can be set from the [Screen] tab.Note that when deleting a
bookmark, all bookmark specific settings (including cookies/local storage) are also removed.
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3.3.4 Browser

The browser can be controlled using the on screen virtual remote control, displayed underneath.
Additionally - depending on the browser used - there are some specific quick access keys available:

e Up,down,left,right - navigate through a page

e Enter - OKonanitem

e Backspace - Back, navigate a page back in history (refer to development guidelines for
specific BACK instructions for your app)

e Mouse - navigate inside a page/use the remote control (when active)

e Numeric keys - when the (optional) numeric keys capability is selected, you'll be allowed to
use the numeric keypad, otherwise it will be disabled.

e Color keys - when the (optional) color keys capability is selected, you'll be allowed to use
the color keys, otherwise they will be disabled. (refer to development guidelines for
specific color keys' instructions for your app)

e Prev and next keys — when the (optional) prev/next keys capability is selected, you'll be
allowed to use the prev and next keys, otherwise they will be disabled.

This is the virtual remote control that is displayed with enabled color keys and disabled keypad:

- A N 2 [ 1 144 W o
5 6
4 m:-/___ > = M E = I |
v 0 “ > »

A new URL cannot be entered whilst the browser is running, for this you have to exit the browser

I
using the Power-button  on the virtual remote control, and enter a new URL in the Main Menu
screen or on the configuration page of a bookmark.

New since SDK 5.0: the Emulator supports copy&paste functionality between the host and the
emulator.
On OSX the Emulator uses Ctrl+c/v while the host uses cmd+c/v.

3.3.5 Ulissues
If you encounter any issues in the Ul screens, right click and choose “Reload” to refresh the screen.

3.3.6 Debugging

Debugging facilities are present, but differ per browser. In this section the various options are
described.

3.3.7 Local Debugging with Webkit

Local debugging inside the emulator webkit browser is also supported. For this, right-click on a
Smart TV App running inside the emulator and select "inspect element". Further documentation
regarding local debugging can be found e.g. on this website:
http://jtaby.com/blog/2012/04/23/modern-web-development-part-1.

3.3.8 Remote Debugging with Webkit

With the default webkit emulator you can debug your app directly from within Eclipse. In order to do
so a few things need to be set up first.
e A Debug Configuration is required. This can be easily set up by choosing Run > Debug
Configurations...
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e On the left side choose Webkit Protocol and click the “New launch configuration” button on

the top.

Create, manage, and run configurations

- -
= X B

type filter text
4 Eclipse Application
&4 Eclipse Data Tools
B Generic Server
B Generic Server|Exter
:f HTTP Preview
E J2EE Preview
5 Java Applet
[3] Java Application
“w JavaScript
Ju JUnit
Jii JUnit Plug-in Test
# 0SGi Framework
[Z, Remote Java Applicat
¥ Standalone V8 WM
Juj Task Context Test
= & webkit Protocol
x4 XSL
Filter matched 20 of 20 ite
)

\E/

Name: |STA SDK Debugging

17 Remote . % Source| Script Mapping| = Comman
Connection
Host:

|Ioca|hcst

Port:

9223
[] show debugger network communication console

Wip backend

|Prot0co\ 1.0

Google Chrome/Chromium: 18.0.1025*
WebKit revision: 106352
Protocol version: 1.0

Apply | Rewvert |

Debug ‘ Close |

e Set a name for the configuration and enter the host as localhost
NOTE: be sure to set the port to 9223.

Choose Protocol 1.0.

In the [Source] tab add “Workspace”
Click [Close] or [Debug] if you would like to start debugging immediately.

To start debugging click Run > Debug Configurations... and choose the configuration on the

left. Then click [Debug] to start debugging.
e A new Virtual Project should appear in the [Projects] tab/view which is where all deployed
scripts can be found.
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File Edit

%5 Debug 2

Source

@t O Q| ® & 97 [H] L §ir w S o

Refactor Mavigate Search Project Run

Wwindow Help

E %% Debug

itk Servers = O ||td= Variables | g Breakpoints 31 =0
e 3 oE M| 22 e BB e ® % & ez R O I
= & 5TASDK Debugging [WebKit Protocal] © baseMain.js [line: 70]
= & chromium # Protocol 1.0
= y# JavaScript Thread (Suspended) : file:jjfhome/sdk/ localishare/sdk_de
[Z] htmlsvideo.html %) baseMain.js &2 = 30| 5= outline 32 =0
function navigate(kCode){ Ba s e s [ ~
switch(kCode){ E =
case keyCode.LEFT: . a selectedMenu : Number
break; B & menuLength : Number
case keyCode.UP: E & menuTags : Array
moveup () ;
break; ||:| 4 videoTags : Array
case keyCode.RIGHT: = a updateVideolarg)
break;
case keyCode.DOWN: E =
moveDown () & scrollup()
break; U & moveup()
case keyCode.ENTER: E IDown()
processSelected(); & scrofiown
break; B & moveDown()
defau}t:_L : L J bl B a  moveright()
console. logl"Invalid Key Code"+menulLengtn);
y o T =8 ¥ = & moveleft()
1 & processSelected()
& updatevideoSize
//TQ DO// B P 0
A £ DT L | = & nrocessDataldatal

| Tasks | [ Project Explorer| & Console 32 = B~ M+ =0

Mo consoles to display at this time.

1
E

Writable Smart Insert 76 :52

Note that the breakpoint type needs to be set to Chrome/V8 before setting breakpoints. To do this
choose Run > Breakpoint Types > Chrome/V8 breakpoints to use the Chrome/V8 breakpoints.

Set a breakpoint on the function you are interested in.

Make the function with breakpoint run (for example provoke it by clicking something on the webpage)
— program should stop there and debugger will put a cursor on the breakpoint line. You also can stop
the program by pressing “Suspend” button in [Debug] view.

Explore current call stack. Check local variables or try some expressions. If you have an object, you
can expand it in Variables or Expressions view and see its properties. Its proto object is shown under
proto property. If the object has “toString” method, you can see the object string representation in the
same view.

If you encounter some value of function type (e.g. some method or a callback), you can navigate to
its source: choose Open Function in the context menu. At the same time if you want to see the
function you paused in as an object, create new "arguments.callee" expression.

If you want to keep an eye on a particular object, you can pin-point under some global object
property.

Existing applications can be debugged by providing their URL in the emulator, starting that
app, then launching the debug configuration and switching to the debug perspective. Note
that not all the source code will be available using this method.

Webkit exports its logging to Eclipse in real-time. For this, you simply start Eclipse, open an empty
project and go to the Console View window in the Views-area of Eclipse while the SDK is also
running (in arbitrary order). Further instructions are given in 3.2.15 .

3.3.9 Testing video content

The SDK supports basic video capabilities which allow you to test the HTML5 video object with
actual content. There are some restrictions, which pertain to the fact that the SDK is not using the
same hardware and software as an actual TV device. These restrictions may prevent testing some
video, or some video that works on the SDK does not work on the actual TV device. In any case,

-33-



=

- L 4

Smart TV

Alliance

make sure your media conforms to the specifications outlined in the platform documentation. Host
speed may also considerably influence the accuracy with which video can be tested.
Additionally, follow these hints to make testing easier:

e when testing HD content (>1280x720), try using a smaller window of max CIF size
(352*288 pixels)

e for larger window sizes (>quarter screen) lip sync issues may occur, test the content in a
smaller window (e.g. 352*288 pixels)

e the SDK was not designed as a demonstration platform: prolonged use of video content
could lead to unexpected behaviour ; restarting the browser session or emulator will resolve
any issues in most cases.

e Certain subtitles and multiaudio features for MSS media are not supported in the SDK 5.0
release. These features are supported on applicable Smart TV Alliance TV Devices.

e Playback progress/status is not always correctly updated when playing a media in the SDK
4.0 release.

3.4 DIAL service and client applications

A DIAL service has been added to the Smart TV Alliance SDK 3.0+. In order to use it, an example
application has been created for each of iOS and Android platforms. Mobile devices running the
client applications must be connected to the same network as the computer running the SDK. More
information about DIAL can be found in the Smart TV Alliance Specification 2.5 (and later) and some
background information is available here: http://www.dial-multiscreen.org/.

Note the DIAL sample applications on the companion devices (tablet, phone) only support
WiFi connectivity.

3.4.1 10S DIAL client

3.4.1.1 Build and Install

The sdk-dial-client-ios already ships upnpx’'s source code to make building easier. To build the
project, double click the .xcworkspace file. It should open XCode. Check that the DialApp target is
enabled on the top left corner, besides the 'Run’ and 'Stop' buttons. Then, go to Product -> Build on
the menu bar and it should build both upnpx sources and then the Dial App.

Deploying should be done just like any other iOS application, it can be done both to the simulator or
an iOS device. Simply set the iOS targeted device or simulator in XCode and click 'Run'. Note that in
order to deploy applications to an iOS device the developer should be enrolled in the Apple's iOS
developer program. More instructions can be found at https://developer.apple.com/programs/ios/

Usage

The application is composed of 2 screens. The first one is presented when it is opened and should
list the services found on the network.

There is a 'Refresh’ button on the top right corner in case the user wants to force another DIAL
services search.
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Carrier &

Refresh

Smart TV Alliance SDK DIAL...

http://192.168.1.6:41445/df5ceb9d-23d5-4..

Upon clicking on one of the listed services, the user is taken to another screen shown below where it
is possible to send the DIAL requests to the selected service. To use it, just type the name of the
application and click on the corresponding button for the desired action.

All apps added as bookmarks in the SDK emulator, including deployed apps are available as DIAL
apps using the prefix '‘org.smarttv-alliance.' for app names. For example a bookmark called Google
would be launched by using the name 'org.smarttv-alliance.Google".

When sending the 'Start' request, the user can also add arguments by filling in the indicated text

field. The launch parameters will be added to the application URL as a query string.
Carrier = 1:13 PM b

" Select DIAL. ..

Application

org.smarttv-alliance. Youtube

Parameters (optional)

Action
Start Stop Query

Results

“** Starting application 'org.smarttv-
alliance. Youtube' with no arguments

*** Request got response 201

*** Application started successfully,
instance:
http://192.168.1.6:41445/apps/org.smarttv-
alliance. Youtube/run

When performing the requests and reading the responses, the application will print information about
the progress and data to the screen below “Results”.
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3.4.2 Android DIAL client

3.4.2.1 Build and Install

In order to build the project, you need to have a recent Android SDK installed on your system
For this application v22.0.1-685705 was used. You can get the SDK from:
http://developer.android.com/sdk/index.html

Once you have the SDK working, extract the source zip of sdk-dial-client-android to somewhere (not
inside the Android SDK workspace!). Then, import the source into Eclipse using File -> Import ->
Android -> Existing Android Code Into Workspace.

This Application uses the Cling 1.x Library which is a UPnP-compatible software stack for Java
environments.

More information about Cling can be found at http://4thline.org/projects/cling/

Deploy to Android device

In order to deploy to an Android device directly you have to get the device in debugging mode.

To enable debugging mode, go to: Settings -> Developer Options -> Debugging -> USB debugging
Note that if running a device with Android 4.2+, you first need to reveal the developer options in order
to enable debugging mode. See http://developer.android.com/about/versions/jelly-bean.html#42-dev-
options for more details.

Next, connect the device to your computer by USB cable. Now, when doing a "Run As" operation,
you should be able to see the device in the "Choose a running Android device" dialog. The first time,
the device might prompt you if you allow the application to be installed, you have to accept this in
order for the actual installation to take place.

Export to Android application
To export the application manually you have to follow these steps:
e File -> Export -> Android/Export Android Application
e Choose the Application SdkDialClient
e Unless you have your own Android Signing Key, you can use the android debug key, found
in $HOME/.android/debug.keystore on Linux/MacOS X (use Windows -> Preferences ->
Android -> Build to find the location of the key on your Windows system).
e Use 'android' as password for the key and click '‘Next'.
e Choose 'androiddebugkey' as Key Alias with 'android’ as password and click next.
e Choose the location of the target Android .apk file and click Finish.
More Information about signing Android applications and creating own keys can be found here:
http://developer.android.com/tools/publishing/app-signing.html

Installing the Android application to a device

Assuming you already have the .apk file available and you want to copy it to an android device, first
you have to copy it to the device's SD card from your PC. Afterwards, install one of the numerous
available apk installers in the Play Store ("Apk Installer" seems like a good candidate) and run it. It
should find the SdkDialClient.apk file on the SD card and install it, you have to accept installation as
usual.

3.4.2.2 Usage

Like the iOS client the Android application is composed of 2 screens. The first one is presented when
it is opened and should list the services found on the network.
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There is a 'Refresh' button on the bottom in case the user wants to force another DIAL services
search.

Upon clicking on one of the listed services, the user is taken to another screen shown below where it
is possible to send the DIAL requests to the selected service. To use it, just type the name of the
application and click on the corresponding button for the desired action.

All apps added as bookmarks in the SDK emulator, including deployed apps are available as DIAL
apps using the prefix 'org.smarttv-alliance.' for app names. For example a bookmark called Google
would be launched by using the name 'org.smarttv-alliance.Google'.

When sending the 'Start' request, the user can also add arguments by filling in the indicated text
field. The launch parameters will be added to the application URL as a query string.
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E Smart TV Alliance SDK DIAL Service

Application
org.smarttv-alliance.Youtubd

Parameters (optional)

Action
Start Stop Query

Results

+++ Starting application org.smarttv-alliance.Youtube
with no arguments

+++ Request got response 201

+++ Application successfully started, instance: http:/
/192.168.1.138:47655/apps/org.smarttv-
alliance.Youtube/run

S OO =

When performing the requests and reading the responses, the application will print information about
the progress and data to the screen below the buttons.

3.4.3 DIAL Testing

The Eclipse IDE has a DIAL test included in it. To start, right click a project in the Project Explorer
and choose “Validate DIAL service and client’. You will be presented with a wizard to walk you
through testing the DIAL service and a DIAL client.

- B

Welcome to the DIAL service and client validator

wielcome! Throughout this wizard you will be able to test a DIAL service and client,

Uze the Aext and Back buttons to progress through tests,
Click Adexd to save the test results and (redstart the next test; Cick Back to restart the previous test,

\
@
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Each test will present some actions to take on the DIAL client, and once done either a pass, or a fail
mark will appear next to each step. The 'Retry Test' button will start the test over. The 'Next' button
proceeds to the next test. Once all tests have completed a log of the tests will be saved to the same
folder as the Validation tests have been configured to be saved to if the check box is marked on the
last page.

Note multiple test runs on the same day are combined within the same file.

Note on OSX that only the network interfaces connected when the Emulator started will be available
as a DIAL service. If any new interface is connected while the Emulator is running it is required to
restart the Emulator in order to use this connection from DIAL.

Test DIAL application successful startup without parameters

Please perform the following actions on the DIAL client using the DIAL service
'Smart T¥ Alliance SDK DIAL Service (http:)/192.163.0. 1400 58446)"

»

Z start application 'org.smartty-alliance.Google’ without parameters

Awaiting user input...

@

This is a test that is awaiting the user to perform the task described.

- B

Test DIAL application successful startup without parameters

Please perform the Following actions on the DIAL client using the DIAL service
'smart T¥ Alliance SDK DIAL Service (htbp://192.168.0.140:58446)"
- A
@ Start application ‘org.smarttv-alliance.Google' without parameters N =
Field Expected Received
request, path lapps/org.smartty-aliance.Google  [apps/org.smartty-alliance. Googl
request.headers. Content-Length O 1] =
request,body <empty = <Emphy >
request.method POST POST
response.headers, Location “any http: /192, 168,0,140:558446/apg) | Y
Retry Tesk

@) I < Back ” Mext = l

This is a passed test, notice the green check on the left side of the test name.
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3.5 Smart Home Emulator

A Smart Home Emulator has been added to the Smart TV SDK 4.0+. Through the Smart Home
Emulator, various applications which employ the Smart Home Specification 1.0 can be developed
and verified. The Smart Home Emulator consists of modeled devices which are defined in the Smart
Home Specification 1.0. The basic configuration of the Smart Home Emulator can be manipulated in
the Setting Page. Various devices can be activated and configured on the network through the
Setting Page. Since the emulated devices are created on localhost, devices can be accessed directly
by the Websocket URL (ws://localhost:{port number}) in the SDK browser or application if the
Websocket port is known. Moreover, the devices can be discovered via the Network Service
Discovery function with URN prefix ‘upnp:urn:smarttv-alliance-org:service:smarthome’ according to
the Smart Home Specification 1.0. Please refer to the sample application of the Smart Home
Emulator.

3.5.1 Smart Home emulator configuration
The smart home emulator device settings page can be accessed by URL http://localhost:7880.

3.5.2 Adding an endpoint

Initially, there exists one endpoint which has one device (Air Conditioner). You can add an endpoint
point by typing endpoint name (string), endpoint port (integer), and product name.

Endpoint Name | Endpoint 2

Endpoint Port 8081

1, Enter basic information for the Endpoint

Product Name STA Washer
Product Contract washer -|

Add Endpaint 2, Press “Add Endpoint™ Button
Endpoint Name | Endpoint 1

Endpoint Port 8080
Product Name STA AirConditioner
Product Contract sta:AirConditioner

Remove Endpoint

status true

name STA AirConditioner
displayName STA AirConditioner
location Emulator
layoutHint

power 0

energy 0

operational true

error

errorStatus 0
powerSavingMode False

message

messageStatus 200

vendorCode Smart TV Alliance
operationMode 0
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3.5.3 Adding a device to an endpoint

If you choose gateway as an endpoint, you can attach multiple devices to the endpoint through the
"Add Device’ button, otherwise only one device would be automatically attached to the endpoint.

Endpoint Name
Endpoint Port

Product Name

Product Contract| airconditioner -|

Add Endpoint

Endpoint Name | Endpoint 1

Endpoint Port 8080

Product Name

STA AirConditioner

Product Contract sta:AirConditioner

Remove Endpoint
status
name
displayName
location
layoutHint
power
energy
operational
error
errorStatus
powerSavingMode
message
messageStatus

vendorCode

true
STA AirConditioner
STA AirConditioner

Emulator

true

false

200

Smart TV Alliance

Endpoint Name  Endpoint 2
Endpoint Port 8081

Product Name  STA Gateway
Product Contract sta:Gateway

Remove Endpoint |iwasher

1+|_Add Device

Device" button

1, Select device type and press "Add

operationMode 0

3.5.4 Configure a device

After the device is added, you can change the properties of the device. If you press the ‘Save’ button,
the changes would be applied to the Smart Home emulator.

operationMode 0
roomTemperature 25
targetTemperature 25

outsideTemperature 25

fanSpeed 1|

fanDirectionVertical true
1, Change the value

fanDirectionHorizontal | true

powerOnTime 0
powerOffTime 0
powerOnOffset 0
powerOffOffset 0

Save ||| Remove 2. Press ‘Save’ button

3.5.5 Smart Home application

Once the emulator setting is done, close the setting page and run your smart home application on
SDK emulator. Also refer to the Smart TV Alliance smart home application sample, the JavaScript
library for easy Smart Home application development and further documentation which is available at
https://developers.smarttv-alliance.org/sdk-documentation.
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3.6 Troubleshooting

When you experience problems with running the SDK, please check possible symptoms and
solutions below. More information is available online.

Q: The SDK runs very slow.

A: Verify you are running a system that conforms to the minimum/typical system requirements.

A: Check system resources (memory, CPU usage).

Q: | have problems installing under Windows 7 or 8 or 10
A: Verify you have administrative privileges while installing.

Q: Upon installing the SDK under Windows, my virus-scanner reports a problem with 'nsscm.dll'.
A: NsScm.dll is part of the NullSoft installer the SDK was built with. You can safely ignore this
message. In general it is recommended to temporarily disable the virus-scanner during installation.

Q: The STA SDK/VirtualBox appears not to work/install: | cannot start the emulator.

A: Please disable any virus-scanners prior to the installation. These can cause the VirtualBox
installation to silently fail. If this should occur, you can still install VirtualBox 5.X manually prior to
starting the SDK (from http://virtualbox.org).

A: Make sure you have uninstalled all prior versions of VirtualBox 5.X prior to installation. Earlier
versions (<5.X) of VirtualBox are incompatible with this emulator. Reinstall the application.

A: Try reinstalling and/or installing on a different system

A: If your system uses a Proxy server, the SDK (Installation) is not fully supported. Please install on a
system that does not require a proxy server for internet to function.

Q: The video does not work in the SDK?

A: Please make sure your HTTP server submits the mimetype of the video or audio, refer to the SDK
guidelines for details.

A: When testing, verify that you do not have a proxy server that caches the responses, this could
present old testpages to the SDK browser.

Q: The browser is started, but it takes a long time for the URL to load or the URL does not load

A: Depending on the selected browser emulator, it could take longer for the URL to load. The loading
process should generally complete in under a half minute.

A: If your system uses a Proxy server, the SDK (Installation) is not fully supported. Please install on a
system that does not require a proxy server for internet to function.

Q: | enable mouse pointer integration in VirtualBox (virtualbox hostkey + I), issues occur in certain
browsers.

A: This is a known issue. Disable mouse integration temporarily using hostkey+l (e.g. Ctrl-Alt-I
depending on your VirtualBox configuration; read the VirtualBox manual for more information).

Q: The SDK window is too big for my screen
A: Try scaling the window using (VirtualBox Host key)+C (typically Ctrl-Alt-C).

Q: When running 'Validate DIAL service and client', no DIAL service is found in the wizard.
A: Make sure that an IP address is assigned to the host. The DIAL service will listen for each
connected interface (with an IP associated) and create a DIAL device for each one.

Q: Why are no color keys and/or prev/next keys displayed in the Emulator

A: Color keys and prev/next keys are not a mandatory feature of Smart TV Alliance TV devices, but
an optional feature of some devices. For emulators from specification version 3.0 and later you can
enable this optional feature so you can test color keys. Please also refer to the QA requirements
document on https://developers.smarttv-alliance.org.

Q: | cannot start the debugger in Eclipse and only get error “Broken pipe” or “Connection reset”.
A: Please make sure that the app is running in the SDK emulator either by deploying to SDK or by
running the app manually before starting debugging. Please refer to section 3.2.12 item 3.

Q: | have other issues which are not described here
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A: Please provide your feedback on the developers forum at the above website; it is valuable to us in
improving the SDK.

Q: My app cannot be deployed to the SDK. The error message pops up and says "Error code:415
The directory structure of application is not compliant".

A: Please check to have an index.html file for the SDK emulator to load them properly.

Q: Why are cookies gone after exit/resume an app in the SDK emulator?
A: Persistent cookies do not work on SDK 4.0, please use HTML Local Storage. Since SDK 5.0,
persistent cookies and local storage can be enabled via the bookmarks edit dialog.

Q: I installed the SDK on Linux and “Deploy to SDK and other STA configuration options do not show
up in Eclipse.

A: Try uninstalling the SDK, removing the directory /usr/share/sta-sdk and installing the SDK again.
Please make sure all of the hidden files are removed (e.g. “sudo apt-get remove sta-sdk” and then
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