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Getting Started with IBM Worklight
IBM Redbooks Solution Guide

IBM® Worklight is a platform for the development of mobile applications. It is a member of the MobileFirst
family of products. Worklight consists of five parts:

e  Worklight Studio. A plug-in that is added to the Eclipse integrated development environment (IDE). It
provides a development framework for Worklight applications.

e  Worklight server. An application that runs on an application server. It gives access to deployed
Worklight applications.

e  Worklight console. An application that is distributed with Worklight server. It is used to manage
deployed Worklight applications.

e Device run time. A collection of application programming interfaces (APIs) that are used to develop
hybrid Worklight applications.

e Application Center: A private app store where developers can upload applications and users can
upload feedback on the application.

This IBM Redbooks® Solution Guide describes how to build a mobile application with IBM Worklight
Studio and deploy it to a test or production environment. The components of the Worklight platform are

illustrated in Figure 1.
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Figure 1.The components of the Worklight platform

Did you know?

Worklight builds applications on a common environment, which means that when you view an application
on, for example, an iPhone and a BlackBerry, by default they automatically have the same appearence.
You can modify this default as much as you want because Worklight provides environments for each
device operating system that it supports. Worklight server can alert the user to the availability of a new
version of an application, and it can even block an application so that it cannot be used until the new
version is installed.
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Business value

Worklight supports the development of web applications (HTML5, CSS3, and JavaScript), native
applications (written in the native programming language of the device), and hybrid applications (a mix of
web and native). Runtime capabilities include encryption of local data, offline authentication, device-type
detection, and integration with frameworks, such as Dojo mobile, Sencha Touch, and JQuery.

Worklight Studio provides a single environment for the development, testing, and deployment of an
application. It has its own integrated server, a console view that provides a mobile browser simulator, and,
if the Android Software Development Kit (SDK) is installed, an Android Emulator, which can give a more
precise indication of the rendering of the Android environment (see Figure 2).

Browser
E.__ Worklight Studio simulator

& -
Android Worklight

server
Emulator Console

Figure 2. Worklight as an integrated development environment

Worklight can integrate with iOS by exporting the environment to Xcode. This exported environment runs
only on an Apple computer.

From the developer’s point of view, there is no need to install extra software, or to package code to send
outside of the environment for testing. From the governance point of view, Worklight can manage
application accessibility and updates, security, and authentication. Worklight provides analytics for smart
application usage activation of events, and can integrate with other analytics tools, such as Business
Intelligence and Reporting Tools (BIRT), and IBM Tealeaf®.

Developers can be provided with a predefined shell component that includes web coding, such as
company headers and logo, or contact information, and native coding and security. This shell ensures
uniform development across teams: headers always have the same appearence, security always is
implemented in the same way, and so on.

Solution overview
This section examines each component of the Worklight platform.
Worklight Studio

This is a plug-in that runs on Eclipse. It is an IDE that provides a single location for developing application
and adapter code in the following languages:

HTMLS5: The design language of web pages. Used for presentation of information in a browser.
JavaScript: Functions that allow web pages to interact with the user.

CSS3: Definitions for style elements, such as font type, colors, and cell padding.

XML: Used to transmit data in a predefined format.

Java: A server-side programming language. Widely used for the Internet.
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Worklight Studio holds Worklight projects. A project has at least one application, and may also have
adapters. Adapters are described in the "Adapters" section. Initially, an application is web-centric. It is
provided with an HTML file, a CSS file, and three JavaScript files, which are contained logically in their
own folders (Figure 3).

[= theApp
[=+[=> common
E!E:- Css
F-(= images
|ﬂ theapp.html

Figure 3. Common folder structure

Applications

With this fundamental structure, you can create a web application that is tailored to the mobile
environment by providing style information in the CSS file. However, Worklight is above all a hybrid
environment; that is, it provides applications that mix web code and device native code. A decision must
be made: which device or devices will use the application? A specific environment is added for each
device (Figure 4).

El-§= theapp
:- android
D blackberry10
E =+ common
E E ipad
Elc:- leqal
E windowsphones

Figure 4. Device environments

One device type may include several models with different characteristics: screen density, shape, screen
size, and so on. For example, a Samsung Galaxy S3 has a screen size of 1280x720, but the S4
measures 1920x1080. Worklight accommodates this difference by providing skins. A skin is specific to a
device type, but can have its own styles, images, and JavaScript that modify the appearence, and even
the functionality, of the application (Figure 5).
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Figure 5. Skin folder structure
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How do common, device, and skin environments all fit together in the application? It is simple: the code is
cumulative, unless there is a conflict, in which case the innermost code wins out. In Figure 6, the common
CSS specifies a background color of red, but this is overridden by the Android CSS. The skin specifies a
minimum height of 100%, and because this does not conflict with any other value, it is added into the final
mix.

#a_'u.‘.'a'.,-'_;.‘.'a'. { -."r'a_:.u'.a'.,'_'.ﬂ.a'., { ’\_l:a_'u.".'-!u.‘.'a'. {
height: auto: padding : 5px; height: 4&80px;
min=-height: 100%: background=color: greaen: margin: 0 =2uto:
width: 100%; > H > width: 320px:

} background-color: red:
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padding : Spx:
widch: JI20px:

Figure 6. Cumulative and overridden code
Adapters

Adapters can be added to the project (none are required by default). Unlike applications, adapters are
server-side artifacts. They are written in JavaScript and are called either by a request from a device, a
notification, or another adapter. Their structure is not as complex as an application because there is no
environment to consider; an adapter is called by any device, with no recoding. Adapters can be of four

types:

HTTP: Retrieves information from a web service, for example.
SQL: Retrieves data from a database.

IBM Cast Iron®: Communicates with a private or a public cloud.
JMS: Sends or receives messages from a Java message service.

A typical scenario is shown in the "Usage scenarios" section.
Worklight server

The Worklight server is an application that runs on an application server, such as IBM WebSphere®
Application Server. Worklight applications and adapters do not run directly on an application server, but
are controlled by the Worklight server, which itself is controlled by the application server.

The server manages two things: communication with the back end, and communication with the device.
When an application starts, or is brought to the foreground, it can call the server automatically and check
whether there is any available update. The server can respond in one of three ways: it can indicate that
there is no new version, it can warn you that there is a new version that you should get, or it can block the
device from using the application until the new version is installed. The server also provides application
management and updates, push notifications, user authentication and device authentication, and so on.
The server can provide only a new version of web content. Native content is available only through the
app store where the application was downloaded.
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Worklight console

This is an application that is installed with the Worklight server. It is used to manage applications and
adapters that are deployed to the server (Figure 7).
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Figure 7. Worklight console

Device run time

This term refers to the APIs that provide functionality to an application. They do not function as
stand-alone components, but may be used by applications. Device run time includes these capabilities:

Troubleshooting: Detection and correction of connectivity problems.

Analytics: Collection of information about application and device usage.

Skins: Optimization of appearence, features, and functions of different types in a single device family.
Authentication: Managing the authentication sequence for an application.

Local security: Encryption of data that is stored on a device.

Version control: Apply new versions, or disable old versions in accordance with the information that is
received from the Worklight console.

Application Center

This is a private, enterprise store that can provide feedback for developers. Applications that are placed in
the store are not necessarily complete; the developer might want users to download it to a device, use it,
and then provide criticism or suggestions through the app store. Native applications can be distributed
only through an app store, which leads to the following limitations:

App stores review applications to verify that they are complete and non-malicious. An incomplete
application is rejected.

There is typically a lengthy delay between submitting an application and having it accepted.
Developers need a fast response to their application.

There is no feedback mechanism, where the user can provide suggestions, advice, criticism, and so
on, to the developer.

This application store is not intended as a place to get new applications; it is a work tool for interaction
between developers and users.

Getting Started with IBM Worklight 5



Solution architecture

The five components of Worklight fit together as shown in Figure 8.
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Figure 8. Worklight platform

The Worklight platform is packaged with other components of the MobileFirst family, and the choice of
package depends on two factors: what other components are required, and what licensing is required.

The Mobile Foundation package includes IBM WebSphere Cast Iron (in the Consumer Edition) and IBM
Endpoint Manager for Mobile Devices (in the Enterprise Edition). WebSphere Cast Iron is an integration
framework that enables companies to connect to clouds, as well as on-premise application, with a
minimum of coding (the coding is declarative, which means that it is done by configuration rather than
development language coding). IBM Endpoint Manager for Mobile Devices addresses issues of security,
Bring Your Own Device policies, and connectivity issues. The Worklight package includes no component
other than the Worklight platform.

Worklight can be licensed based on the number of devices that are connected, or the number of
applications that are deployed.

The first decision is whether the scenario is business-to-employee or business-to-consumer. In the first
case, the number of devices is known (or can be calculated). The license is therefore related to the
installation and the number of devices. In the second case, the number of consumers cannot be known
and therefore licensing is based on installation and the number of applications that are deployed.

The second decision is whether there is need for other components. If the answer is yes, the Mobile
Foundation package is used; otherwise, the requirement is for Worklight alone. It could be, for example,
that a company has IBM WebSphere Cast Iron, or some other solution for connectivity to the cloud, and
does not require that component.
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Figure 9 sums up these four high-level scenarios.
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Figure 9. Packaging of Worklight

Usage scenarios
This section provides two scenarios for using Worklight.
Mashup of web service information

A mobile user might need to book a flight to a particular location. They have no preference for an airline
company, so they provide just the destination and the flight date. The application that they use is local to
their device, but it has the URL of the Worklight server to which it should link (this is stipulated as a part of
the configuration of the application), and the name of the adapter and the function to call.

On the server side, the SQL adapter starts by querying a database to retrieve a number of URLs. There
are the URLs of the airline companies, and maybe also a weather report site to retrieve the expected
weather conditions on the flight date. There might be sites that provide entertainment information or
restaurant information. The adapter then calls an HTTP adapter and hands in each URL. The HTTP
adapter makes the request to each web service and returns the response to the adapter. When each site
has responded (or timed out), the information may be assembled and formatted by using an XSL
transformation that is a part of the adapter, and the resulting data is passed back to the device that sent
the original request (Figure 10).
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Figure 10. Mashup scenario
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Push notification

The flight in the previous scenario is booked, and the client wants to be informed if there is any delay or
cancellation. Typically, interactions with the server are initiated by the client, but for notification, it must be
the server that initiates the call and returns the information to the device.

The numbers in the following paragraphs refer to Figure 11. Register the device so that it requires
notification. The first communication is with a push service mediator, which registers the device that
called, and returns a token (1). This is not a part of Worklight: it could be an Apple or a Google push
server, for example. The token is used to subscribe to an event source through a Worklight adapter. As a
part of this process of subscription, the token is passed in (2). The adapter event source has two options:
it can poll the back end for events, or it can wait until the back end pushes a natification to it (3). In both
scenarios, the adapter calls the push service mediator and hands it the notification and the token (4). The
push service mediator retrieves the device URL that is associated with the token, and pushes the
notification out to the device (5).

Worklight server
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Figure 11. Push notification scenario
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Integration

Worklight Studio is a plug-in for Eclipse. A plug-in is a software component that adds functionality to an
application. Eclipse accepts plug-ins (you can even write your own), which means that Worklight can
benefit from the utilities that are provided by Eclipse, such as editors, a code completion feature, and
syntax problem reporting. Worklight also can link to Java classes that are developed in Eclipse.

Worklight server is an application in itself, so it requires an application server in order to function. It
integrates with WebSphere Application Server, including the Liberty profile, or Apache Tomcat.

Applications that are served by Worklight server can benefit from the security environment of the
application server, the data sources, and so on. It has access to the application server components.

Supported platforms

For more information about supported platforms, see
http://www.ibm.com/support/docview.wss?uid=swg27024838.
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Ordering information

Ordering information is shown in Table 1.

Table 1. Ordering information

Program name PID number Charge metric

IBM Mobile Foundation | 5725-141 Client Device Install

Enterprise Edition

IBM Mobile Foundation | 5725-142 Application

Consumer Edition

IBM Worklight 5725-143 Client Device Install Application

IBM Mobile Application | 5725-G24 Client Device Application Virtual Server

Platform Pattern

Related information

For more information, see the following documents:

IBM Worklight product page
http://www.ibm.com/software/products/us/en/worklight/

IBM Worklight V6.0 - technology overview
http://www.ibm.com/common/ssi/ShowDoc.wss?docURL=/common/ssi/ecm/en/wsw14181usen/index
.html&lang=en&request_locale=en

IBM Worklight V6.0 Information Center
http://pic.dhe.ibm.com/infocenter/wrklight/v6rOmO0/index.jsp

IBM Worklight V6.0 data sheet
http://public.dhe.ibm.com/common/ssi/ecm/en/wsd14109usen/WSD14109USEN.PDF

IBM Offering Information page (to search on announcement letters, sales manuals, or both):
http://www.ibm.com/common/ssi/index.wss?request_locale=en

On this page, enter | BM Wor ki i ght, select the information type, and then click Search. On the next
page, narrow your search results by geography and language.
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Notices

This information was developed for products and services offered in the U.S.A.

IBM may not offer the products, services, or features discussed in this document in other countries. Consult your local
IBM representative for information on the products and services currently available in your area. Any reference to an
IBM product, program, or service is not intended to state or imply that only that IBM product, program, or service may
be used. Any functionally equivalent product, program, or service that does not infringe any IBM intellectual property
right may be used instead. However, it is the user's responsibility to evaluate and verify the operation of any non-IBM
product, program, or service. IBM may have patents or pending patent applications covering subject matter described
in this document. The furnishing of this document does not give you any license to these patents. You can send
license inquiries, in writing, to:

IBM Director of Licensing, IBM Corporation, North Castle Drive, Armonk, NY 10504-1785 U.S.A.

The following paragraph does not apply to the United Kingdom or any other country where such provisions are
inconsistent with local law: INTERNATIONAL BUSINESS MACHINES CORPORATION PROVIDES THIS
PUBLICATION "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESS OR IMPLIED, INCLUDING, BUT
NOT LIMITED TO, THE IMPLIED WARRANTIES OF NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS
FOR A PARTICULAR PURPOSE. Some states do not allow disclaimer of express or implied warranties in certain
transactions, therefore, this statement may not apply to you. This information could include technical inaccuracies or
typographical errors. Changes are periodically made to the information herein; these changes will be incorporated in
new editions of the publication. IBM may make improvements and/or changes in the product(s) and/or the program(s)
described in this publication at any time without notice.

Any references in this information to non-IBM Web sites are provided for convenience only and do not in any manner
serve as an endorsement of those Web sites. The materials at those Web sites are not part of the materials for this
IBM product and use of those Web sites is at your own risk.IBM may use or distribute any of the information you
supply in any way it believes appropriate without incurring any obligation to you. Information concerning non-IBM
products was obtained from the suppliers of those products, their published announcements or other publicly available
sources. IBM has not tested those products and cannot confirm the accuracy of performance, compatibility or any
other claims related to non-IBM products. Questions on the capabilities of non-IBM products should be addressed to
the suppliers of those products. This information contains examples of data and reports used in daily business
operations. To illustrate them as completely as possible, the examples include the names of individuals, companies,
brands, and products. All of these names are fictitious and any similarity to the names and addresses used by an
actual business enterprise is entirely coincidental.

Any performance data contained herein was determined in a controlled environment Therefore, the results obtained
in other operating environments may vary significantly. Some measurements may have been made on
development-level systems and there is no guarantee that these measurements will be the same on generally
available systems. Furthermore, some measurement may have been estimated through extrapolation. Actual results
may vary. Users of this document should verify the applicable data for their specific environment.

COPYRIGHT LICENSE:

This information contains sample application programs in source language, which illustrate programming techniques
on various operating platforms. You may copy, modify, and distribute these sample programs in any form without
payment to IBM, for the purposes of developing, using, marketing or distributing application programs conforming to
the application programming interface for the operating platform for which the sample programs are written. These
examples have not been thoroughly tested under all conditions. IBM, therefore, cannot guarantee or imply reliability,
serviceability, or function of these programs.

© Copyright International Business Machines Corporation 2013. All rights reserved.
Note to U.S. Government Users Restricted Rights -- Use, duplication or disclosure restricted by
GSA ADP Schedule Contract with IBM Corp.
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This document was created or updated on August 26, 2013.

Send us your comments in one of the following ways:

Use the online Contact us review form found at:
ibm.com/redbooks

Send your comments in an e-mail to:

redbook@us.ibm.com

Mail your comments to:

IBM Corporation, International Technical Support Organization
Dept. HYTD Mail Station P099

2455 South Road

Poughkeepsie, NY 12601-5400 U.S.A.

This document is available online at http://www.ibm.com/redbooks/abstracts/tips1009.html .

Trademarks

IBM, the IBM logo, and ibm.com are trademarks or registered trademarks of International Business
Machines Corporation in the United States, other countries, or both. These and other IBM trademarked
terms are marked on their first occurrence in this information with the appropriate symbol (® or ™),
indicating US registered or common law trademarks owned by IBM at the time this information was
published. Such trademarks may also be registered or common law trademarks in other countries. A
current list of IBM trademarks is available on the Web at http://www.ibm.com/legal/copytrade.shtml.

The following terms are trademarks of the International Business Machines Corporation in the United
States, other countries, or both:

Cast Iron®

IBM®

Redbooks®
Redbooks (logo)®
Tealeaf®
WebSphere®

The following terms are trademarks of other companies:

Worklight is trademark or registered trademark of Worklight, an IBM Company.

Linux is a trademark of Linus Torvalds in the United States, other countries, or both.

Java, and all Java-based trademarks and logos are trademarks or registered trademarks of Oracle and/or
its affiliates.

Other company, product, or service names may be trademarks or service marks of others.
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