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Overview

The BlackBerry MDS Studio™ is a rapid application development tool that is designed to integrate enterprise web
services with BlackBerry® devices. The BlackBerry MDS Studio enables you to create client applications with the
simplicity and manageability of a browser-based solution. Wizards and editors are designed to enable you to
assemble applications rapidly by connecting a series of visual components. A BlackBerry MDS Application is
designed to provide the performance, application responsiveness, and user experience of applications created
using a native programming language (for example, Java™ or Java Platform, Micro Edition) but without the need

for coding.
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Architecture

The BlackBerry MDS Studio is designed to mobilize enterprise applications and data sources using the BlackBerry
wireless platform.
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BlackBerry MDS Studio

BlackBerry MDS Studio enables you to create BlackBerry MDS Applications using a graphical methodology. In
addition, the tool enables you to design the screen, data elements, and application messages visually using a
drag-and-drop approach. Wizards and editors further enable you to connect graphical components. The tool also
provides you with the ability to connect to enterprise applications, visualize supported operations, and generate a
set of messages that you can use to interact with data sources. The BlackBerry MDS Studio is designed to generate
the code needed to transmit messages to and from enterprise applications.

The BlackBerry MDS Studio enables the customization of application workflow logic using JavaScript™. When you
complete the design of a BlackBerry MDS Application, the tool is designed to generate an Extensible Markup
Language (XML) metadata representation of the application through an automatic code generation process.

BlackBerry MDS Runtime

The BlackBerry MDS Runtime™ is the container-based execution environment for BlackBerry MDS Applications.
The BlackBerry MDS Runtime contains a control center application that enables users to search for and manage
BlackBerry MDS Applications and view application information. The BlackBerry MDS Runtime is designed to
provide the underlying services that are used by BlackBerry MDS Applications, including the user interface, data
storage, and client-server communication services.
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BlackBerry MDS Services

The BlackBerry MDS Services are designed to provide connectivity between BlackBerry MDS Applications on
BlackBerry devices and enterprise applications.

Service Description

Connection Service The Connection Service enables a system administrator to connect the BlackBerry MDS Services
to the Mobile Data Service feature of the BlackBerry Enterprise Server®. The Connection Service
is designed to accept and respond to push requests from server-side push applications when the
application server is behind the corporate firewall. This service is designed to provide a link to
standard servers on the corporate intranet or Internet using standard Internet protocol, such as
HTTP or TCP/IP, and encrypt content using the same encryption standard that is used to encrypt
BlackBerry messages and other BlackBerry data.

Application Integration Service The Application Integration Service is designed to support web services and other standard
mechanisms for integrating wireless applications with existing enterprise applications and
systems. This service is designed to manage the transmission of application data messages
between BlackBerry MDS Applications and data sources.

Provisioning Service The Provisioning Service is designed to control which BlackBerry MDS Applications users can
download to their BlackBerry devices, support application discovery from a BlackBerry device,
and manage wireless transmission and on BlackBerry devices.

Data Optimization Service The Data Optimization Service is designed to convert existing server-side content and data to
enable wireless transmission and use on BlackBerry devices.

Administrative and Management Service The Administrative and Management Service is designed to centralize the application lifecycle
management, including centralized push installation, upgrade, and removal of applications
from BlackBerry devices.

Extensibility

The BlackBerry MDS Studio is designed to integrate with enterprise applications and data sources by using
standard technologies such as web services, Web Services Description Language (WSDL), and Simple Object
Access Protocol (SOAP).

Using web services

Web services enable incompatible and disparate software systems to interoperate. Web services enable
applications to share data and invoke the capabilities of other applications regardless of how the applications
were built, the operating system or platform the applications run on, or the devices that access the applications.

Web services provide organizations with a standard mechanism for enabling intra-company communication
between heterogeneous internal systems. For example, by using web services a customer relationship
management (CRM) system can extract customer order information from a financial or enterprise resource
planning (ERP) application. Enterprise system administrators use web services as a long-term solution to help
reduce the cost of integrating enterprise applications.
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By using the Internet to enable software applications to work together more easily, web services can provide
smoother integration within and between businesses, while creating opportunities for these businesses to connect
more meaningfully with consumers. Web services enable organizations to decrease the time and cost that is
associated with integrating business applications, and web services enable employees to access important data
when they are away from their desks.

Each web service has a description, written in WSDL, of the services it provides, which makes the automated
discovery and subsequent consumption of web services possible.

Using WSDL

WSDL is an XML format for describing network services as a set of endpoints operating on messages that contain
either document-oriented or procedure-oriented information. The operations and messages are described
abstractly and then bound to a concrete network protocol and message format to define an endpoint. Related
concrete endpoints are combined into abstract endpoints or services. WSDL is extensible, enabling the description
of endpoints and their messages, regardless of the message formats or network protocols to communicate.

The BlackBerry MDS Studio is designed to analyze the description of a web service to determine the following:
* Data object types: the entities contained in a web service and the data fields definitions

e Operations: the operations that describe what a web service does

Using SOAP

SOAP is a protocol for exchanging information in a decentralized, distributed environment. It is an XML-based
protocol that consists of three parts:

e an envelope that defines a framework for describing what is in a message and how to process it
* aset of encoding rules for expressing instances of application-defined data types

e aconvention for representing remote procedure calls and responses

In the BlackBerry MDS Studio, application messages are designed to bind to SOAP operations.
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BlackBerry MDS Application fundamentals

Component-based design

The BlackBerry MDS Studio is designed to assemble applications from a set of data, screen, and message
components. The BlackBerry MDS Studio enables you to create instances of these components, customize their
properties, and include them in an application design by creating relationships between components within a
visual design environment.

Component type
Data

Screen

Description

Data components are designed to represent application data structures. Data components are passed between
mapped screen and message components and are instantiated from user actions or inbound messages from data
sources. Data components store transient and persistent application data on the BlackBerry device. Transient data
components are used when data is only needed temporarily by the application; persistent data components are used
when data is stored between invocations of the application (including when the BlackBerry device is turned off). You
define the structure of a data component from a set of available data types:

* boolean

e number

e date

e strings (including URL, password, phone number, email, and currency)

e enumerated types

» data component types

e built-in standard types

Screen components are designed to arrange the user interface (Ul) elements of a BlackBerry MDS Application. You
can set screen components to appear as screens or dialog boxes. You design screens using drag-and-drop tools and
editors— with the underlying code designed to be generated for you. You can use menu items, action buttons, and
action scripts to design screen transitions. A workflow wizard provides a simple mechanism for developing screen
transitions.

The screen components provide a set of screen controls, including labels, buttons, edit boxes, text areas, images,
choice controls, drop-down lists, radio buttons, menu items, regions, and repetition controls.
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Component type Description

Message Message components are designed to communicate application data across the wireless network between the client
application on the BlackBerry device and the data source. Using the BlackBerry MDS Studio, bindings are created
that link specific message components to specific data source operations. An instance of a message component can
be either an
¢ inbound message: transmits data from the data source to the application on the BlackBerry device
* outbound message: transmits data from the application on the BlackBerry device to the data source

Cross-component mappings and workflow

The relationships between data, screen, and message components within a BlackBerry MDS Application are
referred to as cross-component mappings. The dynamic behaviors of a BlackBerry MDS Application are determined
by these cross-component mappings.
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Workflow determines what happens when certain events occur in a BlackBerry MDS Application. Events are
related to particular components within the application. The following events trigger an application workflow:

e operation of a screen component, such as the pressing of a button or the selection of a menu item
 arrival of an inbound message
¢ change in value of a data mapped screen control

Specific events are related to specific components within a BlackBerry MDS Application. The cross-component
mappings associated with a component (for the particular type of event) determine the workflow behavior that is
triggered when an event occurs. For example, the arrival of an inbound message can result in a change to the
value of a data component and result in a screen transition. The resulting change to the data component might
also cause the value displayed by a screen control to update. Alternatively, user input to a screen component can
result in a change to a data component that, in turn, might result in an outbound message being sent.

Cross-component mappings are used to define application workflow without the need for explicit coding of
behaviors. For applications with more sophisticated needs, you can use JavaScript to augment the basic workflow
created through cross-component mappings.
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Data sources

In a distributed computing system, applications interact with other networked applications and data sources. In
the BlackBerry MDS framework, a data source is classified as a collection of one or more related operations that
consume or provide data that are accessible over a network. Service descriptions describe these operations. In the
case of web services, the related WSDL describes the interface definition of the web service data source, details
related to binding, and the network location.

Data source bindings

Bindings link specific BlackBerry MDS Application messages to specific data source operations. Development of
BlackBerry MDS Applications is separated from the data source and implementation platform, providing a loosely-
coupled architecture. A BlackBerry MDS Application is designed to bind to more than one application data source
over the network, effectively aggregating multiple data sources and server-based applications into a sophisticated
composite application for the BlackBerry device.
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Messaging model

BlackBerry MDS Applications are designed to store and process data locally on the BlackBerry device, without the
need for a continuously available network connection. The communication model used to send and receive
application messages is fully asynchronous. This means that if an outbound message is generated at a time when
the BlackBerry device is outside of a wireless coverage area (for example, as a result of user input), the message is
placed into an outbound queue until the wireless connection becomes available. When the message is placed into
this queue, the application continues functioning, regardless of whether the message has been sent. Messages are
transmitted from the queue in the background when the network connection becomes available.

Similarly, inbound messages can be queued by the BlackBerry MDS Services and transmitted to the BlackBerry
device only when the wireless connection becomes available. BlackBerry MDS Applications are designed to
process inbound messages as asynchronous events. This asynchronous communication model is designed for
applications that are inherently tolerant to sudden or unpredictable loss of connection. This feature, combined
with the ability to store and process data locally, enables BlackBerry MDS Applications to be designed in such a
way that application functionality and enterprise data are available, even when wireless connections are not
available.
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In BlackBerry MDS Applications, the communication model consists of the following items:
« delivery mode for application messages

¢ handling messages when a BlackBerry device is outside of a wireless coverage area

* message queue sizes

 categories of notification messages

¢ size limitations for messages

Delivery modes
Messages that pass between BlackBerry MDS Applications and the BlackBerry MDS Services are categorized into
two delivery modes: best-effort and standard. The default delivery mode is standard.

Delivery - Delivery Processing Ordering
mode DR 01 guarantee guarantee guarantee
Best-effort  The best-effort delivery mode is a fire-and-forget mode. Messages No No No

might not be delivered, and they might be delivered in a different

order than they were sent from the application to the BlackBerry MDS

Services or from the BlackBerry MDS Services to the application.
Standard Messages sent from the application are designed to reach the Yes No Yes

BlackBerry device, even if the BlackBerry device spends time outside
of a wireless coverage area or if the BlackBerry MDS Services stop. The
sending side transmits the message when a connection becomes
available. The application does not confirm receipt of messages, so
the application might not process a message even after it reaches the
BlackBerry device. Similarly, the BlackBerry MDS Services might not
process a message from the application even when the message
reaches the BlackBerry MDS Services server.

Standard mode messages are designed to be delivered and processed
in the order in which they were generated.

Handling messages when a BlackBerry device is outside of a wireless coverage area

When a BlackBerry device is outside of a wireless coverage area, outbound standard and reliable application
messages remain queued on the BlackBerry device until the BlackBerry device returns to a wireless coverage area,
at which time the messages are transmitted. Best-effort messages are dropped when a BlackBerry device is outside
of a wireless coverage area.

Message queue sizes

BlackBerry MDS Applications have restricted inbound and outbound message queue sizes. These restrictions are
imposed by policies sent to the BlackBerry MDS Runtime software on the BlackBerry devices. The system
administrator of the BlackBerry MDS Services can push new policies to the BlackBerry MDS Runtime, which might
change the limitations of an application’s inbound and outbound queue sizes.



2: BlackBerry MDS Applications

Support for push events

The push-based architecture that is used for BlackBerry email is available for custom BlackBerry MDS Applications.
Using this push-based architecture, server-side applications can push new data, alerts, and notifications to users
proactively.

Message size limitations

The maximum size for any inbound message is 32 KB. If the result of an operation performed by a web service
requires a message size greater than 32 KB to be sent from the BlackBerry MDS Services to the BlackBerry MDS
Application, the BlackBerry MDS Services send an error message to the application.

BlackBerry MDS Application executables

A BlackBerry MDS Application consists of a bundle that includes an XML representation of the components and
cross-component mappings that make up the application. The BlackBerry MDS Studio is designed to generate this
XML representation from the visual design and optimize the bundle for delivery to the BlackBerry device, including
any workflow scripts and resources (static images or animations) that the application requires.

The BlackBerry MDS Services Provisioning Service is designed to provision the application bundle to the
BlackBerry device. The BlackBerry MDS Runtime is designed to convert the XML representation of the application
into an efficient executable metadata format. The container-based services provided by the BlackBerry MDS
Runtime are designed to instantiate the components that make up the application and satisfy the components'
runtime behaviors. Any associated JavaScript is converted to the appropriate bytecodes. In addition, the
BlackBerry MDS Studio is designed to generate the data source binding information required to bind application
messages to the services or operations of the related data sources. The BlackBerry MDS Services is designed to
load this information upon application provisioning.
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BlackBerry MDS Studio BlackBerry MDS Application repository BlackBerry MDS Runtime

BlackBerry MDS Application executable

BlackBerry MDS Application design approaches

The BlackBerry MDS Studio provides three application design approaches to build your BlackBerry MDS
Applications: quick start, bottom-up, and top-down. The choice of design approach depends on factors such as the
nature of the data source, the scope of the application, and development experience.
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BlackBerry MDS Application development cycle

Regardless of the application design approach you select, all BlackBerry MDS Applications have the following
development cycle:

Development steps Description

Create application Use the BlackBerry MDS Studio to create applications. Use the BlackBerry MDS Studio wizards and editors to
create data, screen, and message components, and assemble them into a BlackBerry MDS Application.

Publish application Use the BlackBerry MDS Studio to deposit the applications into the BlackBerry MDS repository. Typically, the
BlackBerry MDS Application repository resides with the BlackBerry MDS Services, but you can be install it
anywhere, including on your local computer.

Use the BlackBerry MDS Studio to publish applications to the BlackBerry MDS registry. The BlackBerry MDS
Services installation is designed to configure the BlackBerry MDS Application registry. Each BlackBerry MDS
Services instance is coupled with a single BlackBerry MDS Application registry instance. Use the BlackBerry
MDS Studio to add, modify, or remove preferences for application registries or repositories.

You can add an application to the repository and publish the application in a single step using the BlackBerry
MDS Studio publishing wizard.

Implement application Use a BlackBerry device enabled with the BlackBerry MDS Runtime to search for and download published
BlackBerry MDS Applications from the BlackBerry MDS Services.

Run application Use a BlackBerry device to run BlackBerry MDS Applications and to begin to interact with enterprise
applications.
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