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About this Document

If you have been developing Qt applications for Symbian”~3, Symbian Anna, or Symbian
Belle and are interested in building your applications for Windows Phone, this guide is
for you.

The guide covers what you need to know to add Windows Phone development to your
skill set, whle leveraging what you have already learnedwhile developing Symbian Qt
applications.

Target Audience

This document is for SymbianQt 4.7 application developers willing to develop
applications for Windows Phone OS 7.1.

Qt 4.7 reference documentation is available in:http://doc.qt.nokia.com/4.7/index.html .

Qt Quick 1.0 components documentation is available in: http://doc.qt.nokia.com/qt -
components-symbian-1.0/qt-components.html.

Windows Phone OS 7.1 development platform documentation is available in:
htt p://msdn.microsoft.com/en -us/library/ff637516%28v=VS.92%29.aspx

Conventions Used in this Document

WP Windows Phone
API Application Programming Interface
IDE Integrated Development Environment

XAML Extensible Application Markup Language


http://doc.qt.nokia.com/4.7/index.html
http://doc.qt.nokia.com/qt-components-symbian-1.0/qt-components.html
http://doc.qt.nokia.com/qt-components-symbian-1.0/qt-components.html
http://msdn.microsoft.com/en-us/library/ff637516%28v=VS.92%29.aspx

Chapter 1: Introducing Windows Phone
Platform to Symbian Qt Application
Developers

Ever sine the release of Windows Phone (WP platform, developers from around the
globe rushed to develop applications for this platform. Now, WP devices are available
with manufacturers all over the world. A large number of applications are already
available in the WP marketplace.

For WP, Microsoft went back to the drawing board to figure o ut what phone users really
want and built a phone from the ground up. The operat ing system, the user experience
and the application development platform have all been engineered with users in mind.
The revenue opportunities in the Windows Phone marketplace accompanied by a great
set of development tools, make WP a very attractive destination for developers to build
applications and games.

Windows Phone Developer Tools

A good and practical-oriented approach to start with WP development is to get familiar
with the WP application development tools. Microsoft recommends using certain tools
for WP application development. WP application development toolset is free and can be
downloaded from MS Deweloper App Hub.

The toolset includes:

1 An IDE (for developers): Visual tdio Express for Windows Phone

1 A Ul design tool (for designers): Express Blend for Windows Phone

1 Silverlight for Windows Phone and XNA Game Studio for Windows Phone
1 Windows Phone emulator to test and debug applications

The tools are designed to let you develop consumer applcations, business applications
and games.WP tools are introduced in more detalil in chapter 3.


http://create.msdn.com/en-us/home/getting_started
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Windows Phone Architecture

Before getting into details of WP application
with the WP overall architecture. WP utilizes a layeredsoftware and application

architecture that is designed to run on multiple phones. To provide a consistent user

experience and features thatyou can rely on, WPalso defines a minimum set of

hardware requirements that all WP phones must meet.

Windows Phone Hardware Foundation

The WP hardware specificationincludes the following hardware requirements for WP
phones:

1 ARM7 CPU
A DirectX capable GPU
Camera
Multi -touch capacitive display
Standard sensors include:
o A-GPS
0 Accelerometer
o Compass
o Proximity and light sensors
o Gyroscope

= =4 =4 A

There arethree standard buttons on the WP phone: Back, Start andSearch As we will see
in subsequent sectiors, these buttons provide an easy and naturalnavigation model for
the user.

In WP, Microsoft provides most of the device driver code. A device manufacturer has to
write very little device-specific code. Thisimproves the consistency and qudity across
various devices. WRakes advantage of hardware acceleration through encapsulation
layers, such as DirectX or XNA.

Chapter 1: Introducing Windows Phone Platform to Symbian Qt Application Developers 6
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Windows Phone SoftwarePlatform

The WP softwareand application platform architecture is made up of four main
components, as illustrated in the following picture.

Runtimes

&7 Sheright ZNA

Sensors Media Data Location

Phone Xbox LIVE Notifications

Microsoft

Visual Studio Expression Blend

Phone Emulator /NAl Game Studio
Samples Documentation
.NET Framework managed code sandbox Guides Community

% WindowsPhone ) XBOX % Windows 7 Packaging and Verification Tools

Cloud Services Portal Services

Notifications App Deployment Registration Marketplace

Location | Ads | Identity Feeds

Certification Business Intelligence

Validation ‘ MO and CC Billing
XBOXLIVE Social Maps :
|

Publishing

Update Management

%= Windows Azure

Windows Phone application platform architecture

WP Runtimesi.e. Silverlight and the XNA Framework, along with Windows Phoned
specific feaures, combine to provide a mature environment on which to build secure
and graphically rich applications. WP Tools namely Visual Studio and Expression Blend,
create a complete developer experience for quickly creating, debugging, deploying and
updating applications.

WP Cloud Servicesi.e.Windows Azure, Xbox LIVE Services, Notifications services and
Location services along with a variety of other web services, allow developers to share
data across the cloud and provides a seamless experience across degg WP Portal
Servicesand the Windows Phone Marketplace provide robust services allowing
developers to register and certify and market their applications.

Managed Code in Windows Phone

As you already know, Symbian Qt Quick and C++ applications are built directly as target
platform binary executable. In contrast, WPo n | y s unpapaged tosled dpplications
using C# or VB.NETWP applications are built to intermediate language byte code and
associated metadata

.NET Common Language Runtime (CLR) manages the execution sfich code within
sandboxed environment. CLR provides garbage collection and there is no memory

Chapter 1: Introducing Windows Phone Platform to Symbian Qt Application Developers 7
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management to worry about or pointers to take care of. The WP application stack is built
on the .NET compact framework.The .NET compact framework is optimized for resource
constrained devices and is designed to be portable acoss various hardware platforms.

Windows Phone Application Development
Frameworks

I t 6s t i nbcloseoto theeWP application development. As a SymbianQt
developer you have become familiar with using Qt Quick, numerous Qt modules and
Symbian native frameworks in your applications.

In WP, applications are developed using various WPapplication development
frameworks, most important of which are Silverlight and XNA frameworks that
encapsulate several important and essentiafundamental features of applications. WP
application development architecture is illustrated in the picture below.

Windows Phone Frameworks

Silverlight Presentation and Media XNA Frameworks

Application Object

Common Base Class Library

Runtime Resources Globalization Reflection Location Text [o] Net Diagnostics

Security Threading Collections ComponentModel Configuration ServiceModel Linq

Windows Ph one application development architecture

In Symbian, the crossplatform Qt is the recommended application development

framewor k. However , i tdpglicasohswilizing SBysnbianbdtive t o dev
frameworks. The following table gives an overviewof the WP application development

frameworks that provide features comparable to the Symbian Qt modules and Symbian

native frameworks.

Chapter 1: Introducing Windows Phone Platform to Symbian Qt Application Developers 8
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Symbian Qt Symbian native Functionality Windows Phone
modules frameworks application
development
HEEWIIS
| AVKON, Sensor Application Ul, o |
Qt Quick, Qt Device Silverlight, Windows
. Framework, Camera . .
Mobility integration Phone Frameworls
Framework
(sensors, camera)
. XNA Frameworks for
Qt Quick, Qt . . .
Graphics package, games, Silverlight
Framework o . .
Graphics and GUI Animations API, Graphics, Presentation and
P Multimedia APIs and Animation, Media | Media for consumer
modules, Qt .
. Frameworks and business
Mobility .
applications
Generic OS Services,
Qt Quick, Qt . Networ_klng Services, Base serwces, Common BaseClass
Framework Engine | User Library, XML Networking, Text, Librar
and Core modules | Services, Persistent XML, storage y
Storage and File Server
Symbian OS layer Windows Phone

Symbian Qt, Symbian native and Wi ndows Phone application development compared

SeeApplication platform overview for Windows Phone for more information about WP
application development.

Chapter 1: Introducing Windows Phone Platform to Symbian Qt Application Developers 9
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Windows Phone Applications

As a Symbian Qt developer you are well aware tiat in Symbian Qt the preferred
application development framework is Qt Quick introducing QML -based Uls However,
Symbian application development platform s have evolved over times so currently there
co-exist several applicatiors & games utilizing either Qt widgets, native Symbian
frameworks or customized Uls.

In WP, you can develop applications using Silverlight Presentation and Mediaand XNA
Frameworks with the support of Windows Phone Frameworks and Common Base Class
Library. Generally, ithas beenrecommended that WP application developersuse
Silverlight for consumer & business applications and XNA forgames.

However, you can certainly developgreat games using Silverlight animationor
wonderful rich media consumer applications using XNAframework. In addition, starting
from WP OS7.1, it is also possible to mix Silverlight and XNA content in the same
application.

The following table summarizes common archetypes of Windows Phone applications and
their counterparts in Symbian Qt.

Symbian Qt applications Windows Phone applications

Symbian native or Symbian Qt Quick | Silverlight consumerand business applications
& Qt widget applications with stack or | with pages connected by flows
tab based navigation between pages

Symbian Qt Quick or customized Ul XNA games with 2D / 3D graphics and XBOX
gameswith OpenGL-ES2D and 3D connectivity
graphics

Symbian and Windows Phone application archetypes

SeeSilverlight and XNA frameworks for Windows Phonefor more information about
using Silverlight and XNA in WP application development.

Note: Advertisements can be published both in Silverlight and XNA based applications
through Microsoft Advertising SDK

Silverlight Presentation and Media

For developing rich and event-driven internet application dstyle consumer and business
applications in WP, Silverlight is the preferred option.

Comparable to the declarative QML user interface language used in Qt,Silverlight uses a
declarative language called Extensible Application Markup Language (XAML) to specify

Chapter 1: Introducing Windows Phone Platform to Symbian Qt Application Developers 10
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user interfaces. You can use separate codeehind files, written in C# or VB.NET, to
respond to events or manipulate the controls.

A large set of Silvefight Ul controls is specifically designed for the WP OSlook and feel
and support multi-touch. Silverlight also provides high performance audio and video. It
supports both vector and bitmap graph ics with hardware acceleration.

Bubble LevelSilverlight is a basicexample of a Silverlight application. It demonstrates the
usage of accelerometer sensor to calculate the inclination of the device and presents this
as a traditional bubble level. Bubble LevelSilverlight is aWP Silverlight port of a similar
Symbian Qt application Bubble Level Qt.

The following emulator screenshots illustrate the user interface of Bubble Level Symbian
Qt and WP Silverlight versions

Qt Simulator s creenshot of Bubble Level Symbian Qt Ul

Chapter 1: Introducing Windows Phone Pldform to Symbian Qt Application Developers 11
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WP Emulator s creenshot of Bubble Level Silverlight Ul

See Bubble Level Silverlightfor more information about Bubble LevelSilverlight and
porting experiences between Symbian Qt and WP Silverlight.

Chapter 1: Introducing Windows Phone Platform to Symbian Qt Application Developers 12
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XNA Frameworks

For developing high performance games enabling immersive and fun gaming and
entertainment experiencesin WP, XNA framework is the preferred option.

The XNA framework is composed of software, servicesand resources focused on
enabling game developers to be sucessful developing on Microsoft gaming platforms
like Windows Phone, Xox 360, Zune HD and Windows 7.

The XNA framework, originally developed for Xbox, provides hardware accelerated 2D
and 3D rendering and bitmap graphics. XNA also provides gamer servicesigh as
authentication and connectivity with Xbox Live, as well asProfiles and Leaderboards.

Moto Trial Racer XNA is a basic example cA X NA g a me . ltds a motorcycl
demonstrating the usage of XNA Game Studio 4.0 and especially Box2D.XNA. Motdrial
Racer XNA is a WP XNA port of a similar Symbia®@t game Moto Trial Racer Qt.

The following device screenshots illustrate the user interfae of Moto Trial Racer Symbian
Qt and WP XNA versions.

Device screenshot of Moto Trial Racer Symbian Qt Ul

Chapter 1: Introducing Windows Phone Platform to Symbian Qt Application Developers 13
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Device screenshot of Moto Trial Racer WP XNA Ul

SeeMoto Trial Racer XNAfor more information about Moto Trial Racer XNA and porting
experiences between Symbian Qt andWP XNA.

Windows Phone Frameworks

Windows Phone Frameworks define common building blocks for WP applications, such
as application frame and page structures and application activation / deactivation
mechanisms. In addition, WindowsPhone Frameworks provide WP applications the
interface to system and hardware resources.

In Qt, WebKit browser and widgets can be utilized for displaying HTML and other web
content. If you need to use HTML in your WP application, you can use the Windows
Phone Frameworks Internet Explorer basedweb browser control for HTML UI.

Windows Phone Frameworks layer also provides interfacesto various sensors, such as the
accelerometer, compass and gyroscope Cameraaccess is also providedAs a

comparison, in Symbian Qt access to device sensors is available through Qt Mobility
Sensors ARPICamera is accessible through Qt Mobility Multimedia API.

Microsoft provides a push notification service, called Microsoft Push Notification Service
as part of Windows PhoneFramewarks. In Symbian Qt, real-time push notifications can
be added to client applications using Qt Notifications API.

Chapter 1: Introducing Windows Phone Platform to Symbian Qt Application Developers 14
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Common Base Class Library

In Symbian Qt, common services are available through a variety of Qt Framework
modules and, to small extent, through Qt Quick and Qt Mobility. In WP, corresponding
base services are provided byCommon Base Class Libraryyd P Common Base Class
Library encapsulates a large set of common functions and core services such abase
classes, collections, theading, text processng and 1O.

The WPCommon Base Class Libry layer also includes:

1 Networking stacks: such as HTTP and the Windows Communication Foundation
(WCF). WCF provides an easy interface with XML and SOAP services across the
Web, with features supporting the XML data transfer, serialization, deserializatio
and XML parsing.

1 Database support:One of the new featuresin WP OS7.1 is support for local SQL
databases You can write SQLIike queries in C# using Language Integrated Query
(LINQ) to query XML data, storedin isolated storage or in remote databasessuch
as SQL Azure.

Chapter 1: Introducing Windows Phone Platform to Symbian Qt Application Developers 15
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Summary

In this chapter we looked at the WP overall architecture and application development
frameworks compared to the corresponding Symbian Qt and Symbian native
programming modules. Now that you have an overall picture of the WP platform and a
high-level idea of how the WP programming frameworks map to the Symbian Qt and
Symbian native programming modules,i t 0 sto goiomadevel deeper. In the next
chapter, we will look at the application design and user interface guidelines of WP
applications.

Related Resources

To learn more about the topics covered in this blog, visit:

1 App Hub & Central Place for Windows Phone development. Getting started,
download tools and read all about Windows Phone development

T MI X 810 proeWirdows ®honed Architecture by Istvan Cseri

1 Windows Phone 7 Development for Absolute Beginners. Video series that will
help aspiring Windows Phone 7 developers get started.

1 App Hub Jump Start Tutorials

1 Introduction to WP7 programming on Codeproject.com

Other Resources you may find useful:

M Overview of the Windows Phone 7 Application Platform
1 Windows Phone 7 Team Blog
1 Windows Phone Programming

Chapter 1: Introducing Windows Phone Platform to Symbian Qt Application Developers 16
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Chapter 2: Windows Phone Application
Design Guidelines

Mi c r o ¥Wmdowsdhone (WP)uses a noveldesign system calledMetro. When you
take a first look at WP start screen and WP design concepts, you will find some
differences compared to the Symbian Qt designyou are familiar with. WP Metro
concentrates on clean and simple design that operates quickly, surfaces new information
automatically, integrates interactions directly with content and emphasizes on color and

typography.
In contrast to the application and module focused design of Symbian Qt, WP uses an
informatio n-centric design. Instead of adynamic and customizable array of application

icons and shortcuts in SymbianQt home screen, the start screen of a WPconsists of
dynamic tiles that display information at a glance to the user.

The tiles are dynamic and they continuously display the upto-date status of the
applications. For example, they show you the n&t appointment on your calendar or the
number of new emails waiting for your attention. Users can personalize their phones by
pinning the tiles that they care most about.

WP also introduces a new paradigm called hubs. Hubs bring related information
together. There are six hubsPeople, Pictures, Musi + Videos, Marketplace, Officeand
Games. ThePeople hub, in the picture shown below, aggregates your address book
contacts and Facebook friends.

people

recent nat's new

r;‘ H ﬁ e ‘or Stehmann 2
W \) i Bassli

za I Q‘ Amy Alberts
l '@, Dave Alexander A LtkKerry

i’E Luis Alverca

Windows Phone People hub
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Designing a Windows Phone Application

As aSymbian Qt developer you are well aware thatthe recommended application
development framework in Symbianis Qt Quick. However, the Symbian platform has
evolved over time so at the moment severalapplications and games still utilize Qt
widgets, native Symbian frameworks& development guidelines and even customized
components & design concepts.In this chapter, the comparisons betweenSymbian Qt
and WP application design are mostly from the Qt Quick framework perspective.

General Application Design principles

Even though the newly introduced Qt Quick components brought more mobile device
focused approach to Symbian Qt development, the crossplatform nature of Qt
Framework adds a new dimension toapplication design on Symbian Qt compared to
WP.

While the design of the WP application is different from that of the Symbian Qt, the core
design principles are very similar.Common to application development in Symbian Qt
and other mobile platforms, in WP you need to keep in mind the compact screen, lower
CPU limited memory and general challenges & possibilities of mobility while designing
the applications.

However, usability is the primary goal behind application design on both Symbian Qt
and WP platform s. The application need to be simple and focus on key scenarios that
most users care about.SeeSymbian design guidelinesand User experience Design
Guidelines for Windows Phonefor more information about general application design
principles.

Visual Elements and Direct Manipulation

Similar to SymbianQt, visual elements and direct manipulation of objects by touch are
the key characteristics of the WP application. WRprovides a complete set of Ul @mntrols
designed for the phone. In Symbian Qt, Qt Quick components are optimized for small
screen handheld devices whereasther Qt Framework Ul controls are designed for cross
platform usage.

WP utilizes a large set of core single touch and multi-touch gesturesincluding tap,
double tap, pan, flick, douch and hold dand @inch and stretchd WP touch gestures are
semantically similar tothe gestures supported in SymbianQt. Visual and interaction
design play a key role indeveloping successful WP applications.

Chapter 2: Windows Phone Application Design Guidelines 18
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Windows Phone Application Structure

WP application structure is based on a Silverlight page model where users can navigate
forward through different views of content via links and move backward using the
hardware Back button.

There are two definitions in the context of the Silverlight for Windows Phone page
model:

1 Page auser-recognizable collection of persistent state containing information,
memorable content or links

1 Screen: a general Ul screen such as a pojup window, dialog box or splash screen
that does not contain memorable content and is not a user-recognizable
collection of persistent state.

Windows Phone Application Frameand Page

WP application visual structure consistsof a frame and pages that are the core elements
of Silverlight for Windows Phone page model. You can create as many different pages as
needed to present the content in your application and then navigate between those
pagesusing the frame.

A frame integrates with the Windows Phone look and feelto provide consistent
appearance betweenapplications. EachWP application has a single framethat contains:

1 A page where application content is rendered. This isthe content where wid gets
or graphics are rendered.

1 A reserved space for thesystem tray/status barand application bar, exposing also
certain properties, such asscreenorientation of the application.

Chapter 2: Windows Phone Application Design Guidelines 19
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Frame and Page Navigation

Frame control
contains the page
Page control holds control and other

section content elements such as the

for the Content Area systgm t_ra*,-r and
application. application bar.

Page

Windows Phone application frame and page

Chapter 2: Windows Phone Application Design Guidelines 20
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Silverlight for Windows Phone page model has lots of similarities with the Symbian Qt
Quick application view, thus making the transition to WP Ul development easier. For
comparison, the basic application view of Symbian Qt Quick application(illustrated in the
screenshot below)consists of the following areas:

1 Status bar(also referred to as system tray displaying system status icons and
feedback such as signal strength, battery life, WAFi connectivity and system time.

1 Content area reserved for application-specific controls and data. In fullscreen
view content area is the only mandatory view element.

1 Tool bar containing a back button, a menu button and up to two additional
buttons between them.

Statusbar e—

Content Area

Toolbar

Application view using Qt Quick components

Chapter 2: Windows Phone Application Design Guidelines 21
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For further comparison between WP and earlier Symbian application viewsthe Symbian
style application views consistof the following areas:

1 Status Pane displaying information about the current application and about the
general device status éuch as signal and battey strength). Status Pane contains
the title pane, context pane, navi pane, signal pane, battery panegclock pane and
the universal indicator pane sub-panes.

1 Main Pane displaying the application content and state.

1 Control Pane displayingthe labels associaed with the two soft keysproviding

navigation and menus.

Menu
StatusPane
B 1 =
2] <0
(alendar (ontacts  Music player
Main Pane Messaging Photos

Q, m

#Web TV

" "

RnD Tools

Videos Settings

Applications AknDemo

Control Pane [Ui{(i5

Menu

Messaging

=

Contacts

Gallery Calendar

D @

Calendar ontacts Music

s (e
Y =
web Messaging Phiotos

@ “

i Videos
Store Difice

-
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Windows Phone Application Status Barand Application Bar

In WP page model, there is a reservedspace for the status bar andthe application bar in
the application frame top and bottom areas. WP status bar and application bar (seehe
picture below) have similar purpose and location to status bar and tool bar in Symbian

Qt.

The WP status barincludes indicators for a variety of systemlevel status information. The
user may interact with the status bar, as it updates to provide different notifications and
keep the user aware of things that are important.

The WP application bar provides a place to promote and launch the most common
application tasks. For the less common tasks, applications may include single menu into
the application bar.

System Tray

Logical Client Area

Application Bar

Application Area

Status bar and application bar in  Windows Phone application area
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Typical Structure of a Windows Phone Application

The following diagram shows the structure of a typical WP databound application.

A ) ADD N\ . » »

Pivot 1 Pivot 2

=  Summary [|=  Listof
Info Gadgets

Typical Windows Phone application structure

When starting the application, the useris welcomed with a splashscreen that is creating
a perception of fast responseand giving the user immediate feedback that the
application is launching. Splash screens aréixed size image files. For indicating progress
in application launching sequence, animated splash screens may be used.

Usually the application starts with the home page that is the main navigation page
containing links for search settingsand other page widgets. Depending on the
application requirements, the home page can also be the primary content page at the
same time.

Consider an application that shows information about baseball teams and their players.
The primary content page, marked as the widgets page in the above diagram hasthe
content of interest, for example a list of all baseball teams.

This is a possibleapplication usage scenario:

1 Theuser clicks ae of the team links to visit the team details page (0 Wget
Details Paged which can provide multiple views. The team details page may
employ a pivot control or panorama to display different views such as the team
summary and the list of all players ¢ ikt of Gadgets P a g) ér@m that team.
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1 The userselects one of the baseball playersAccess to player information is
restricted so the user needshbeforethggi ve cr ede
application takes the user to the page with player statistics Gadget Details
paged). The player statistics page uses controls such as tektocks, multi-scale
images or other multimedia control s.

1 Theuser can also use the search widget to search and directly access the team
page (0 Wi d getails P B g) @rdhe player page (0 @dget DetailsP a g)e 0
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Windows Phone Application User Interface Design

While there are similarities in the design principles of the applications on Symbian Qt
and WP platforms, pay close attention to the user interface of the application for WP. It is
best to take advantage of the unique features and strengths of WPplatform.

For the userinterface to provide a consistent experience across pplications, WP
applications need to adopt the new User experience design guidelines for Windows
Phone. Corresponding guidance to Symbian Qt Quick application Ul design is provided
in Symbian design gudelines. SeeSymbian”3 Ul style guide for designing native
Symbian”3 application Uls.

QML and XAML

Qt Quick utilizes declarative JavaScriptbased QML user interface language to describe
user interfaces and their behavior in terms of QML elementsand QML documents.
Similarly WP utilizes declarative XML-based XAMLuser interface language and XAML
documentsto describe application user interface and elements in it.

In Qt, QML document is instantiated by the Qt C++ application invoking the QML
runtime. Similarly in WP, XAML acts as aninstantiation language. XAML contains the
actual code needed for Ul and XAML document elements have a direct mapping to the
Common Language Runtime (CLR) objects. Event handling and XAML control
manipulation can be done using separate code-behind files written in CLR language C#
or VB.NET.

The following code snippets provide an example of syntax used in Symbian Qt QML and
Windows Phone XAML documents.

Button {
anchors {
left: sign.right
right: parent.right
verticalCenter: sign.v erticalCenter
margins: (parent.width - (sign.x + sign.width)) / 4
}
height: width

source: "images/calibbutton.png"”
mouseAreaScale: 2
smooth: true

onClicked: sign.frontSide = !sign.frontSide

Example of Symbian Qt QML docume nt syntax
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<! -- Calibration button, the button style is set to have a nice press
gradient - >

<Button Name="CalibrateButton" Width="158" Height="98"
HorizontalAlignment="Right"
Content="Calibrate" Margin="0,0,30,0" BorderThickness="2"
Foregroun d="Black"
Click="CalibrateButton_Click" Style="{StaticResource ButtonStyle}">

</Button>

Example of Windows Phone XAML document syntax

Common functionality

WP features a versatileapplication bar. The application bar can include up to 4 of the
most common views or application tasks. You can also use application bar menus for
additional context-sensitive tasksin Symbian Qt you can use dynamic Qt Quick Tool kar
to provide similar functionality i.e. menus and commonly used actions for applications.

The following table illustrates how device status information, navigation functionality and
common operations are provided by different view elements in Symbian Qt Quick, native
Symbian and WP applications.

Symbian Qt Symbian native Functionality Windows Phone
Quick
Status bar Status pane Information about Status bar
device, titles
Page title
Tool bar Control pane and Navigation, Menus, | Backbutton for back
Tool bar Buttons for views or | navigation
actions
Tab bar Navi pane
View and actions on
Application bar

Symbian Qt Quick, Symbian native and Windows Phone view  elements

Navigation

On WP, the user navigates forward by launching applications from the Installed
Applications list or from a Tile on Start screen in addition to other means, such as
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tapping on a toast notification associated with an application. WP7.1 OS adds the ability
to switch to a previously running application by pressing and holding the hardware Back
button, in a similar fashion to Symbian Qt application switching mechanism through
hardware Home/Menu button.

Typical Symbian Qt application consists of pages that can benavigated through using
tabs, GUI controls, soft keys and tool barsin Symbian Qt, hardware buttons are linked to
soft keys that are displayed in Tool bar (in Control pane in native Symbian style
applications). Soft keys can be utilized and configured tosupport common navigation
functions, such as Back.

Typical WPapplication is a collection of multiple pages where the user navigates through
different Activities using widgets such as buttons and links.On WP, the hardware Back
button allows the user to navigate backwards through the pages of a running application
or through the stack of previously running applications. The Backbutton also closes
menus and dialogs. This WPfunctionality is similar to navigation using Back button in
Symbian Qt Tool bar.

As aWP developer, you should consider what the Backbutton means to your user and
plan to override it appropriately. The other two hardware buttons on the WP phone,
namely Search and Home, have fixed behavior.

Controls and the Application Interface

The WP development tools and SDKinclude a rich collection of Silverlight controls that
are designed specifically for usability and aesthetics. While you can create your own
controls, it is best to use the standard controls wherever possible. These standard
controls respond to theme changes and provide a consistent user interface.

There are some similarities andsome differences between Symbian Qt and WP Silverlight
controls. In Symbian Qt, the recommended GUI controls are Qt Quick components and
the supporting QML elements

Another option for GUI controls in Symbian Qt applications, Qt widgets, is still utilized on
some applications.However, Qtwidgets are not recommended for Qt mobile application
development any more.

The following table shows examples of common SymbianQt Quick controls (i.e. Qt Quick
components and QML elements)mapped to their WP Silverlight counterparts.
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Symbian Qt Quick controls Windows Phone Silverlight control s
QML Button Button

QML Checkbox CheckBox
QML Grid Grid

QML Image Image

QML ListView ListBox
QML ProgressBar ProgressBar
QML RadioButton RadioButton
QML TextEdit RichTextBox
QML Slider Slider

QML Textlnput TextBox

Common Symbian Qt Quick controls and WP Silverlight controls

More detailed mappings between Symbian Qt GUI controls andWP Silverlight are
available in WP_API mapping tool.

Notifications

There aresome fundamental differences in notification service designbetween Symbian
Qt and WP. WP notification service design ismore based on push-type of notification s
whereas Symbian Qt is more focused orapplication and device levelnotifications. In
Symbian Qt, push notifications from services such as Instant Messenger applications and
Twitter can be added to applications using Qt Notifications API.

Compared to Symbian Qt notification service, WP igicher in features overall. Symbian Qt
Quick provides only basic notification features for Symbian Qt applications. More
advanced notification functionality is available through latest releases ofSymbian Qt and
native Symbian.

In WP notifications play a key role. Tile notifications are displaying informative
application-centric notifications without disrupting what the user is doing . Symbian Qt
doesndot havWPtie natifecdtians, non -aritical general notifications are
provided in Symbian Qt by universal indicators displayed as icons in the status bar.
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Another notification mechanism in WP is toast notifications that provide time sensitive
information, such as an SMS. The toast notificatios are shownon top of the screen for
about 10 seconds, but the user may choose to ignore them.In Symbian Qt, similartimer
based notification is info banner, that is displayed on top of the active application.

Third notification mechanism in WP is raw notfications that are designed to be used in
running applications and require user action. Similar notification mechanism in Symbian
Qt is dialogs that contain textual information about the notification , buttons for
accepting a user responseand descriptive icons to reflect the nature of the notification.

Windows Phone Application Development Templates

Qt Creator provides a few standard project templat es and allows creation of custom
project templates for setting up basic Qt Quick and Qt applications. Visual Studio
provides numerous built-in templates for WP application development to support
application basic design, thus makingyour life easier.

You can choose the Windows Phone application template based on the functionality of
the application you are developing. For example, he XNA-based Game application
template gives your application a foundation to provide game-like features and media
such asOpenGLESgraphics.

Chapter 2: Windows Phone Application Design Guidelines 30



E Windows Phone Windows Phone Guide for Symbian Qt Application Developers

Put people first.

Summary

In this chapter we looked at the similarities and differences when designing applications
for Symbian Qt and WPplatform s. When you plan your WP application, you will be able
to leverage your existing work and programming logic from Symbian Qt Quick
applications.

In addition, we compared the general structures and concepts in Symbian Qt and WP
application userinterface development and introduced the WP Metro design that uses
WP interface guidelines. Youalso found out that the WP Silverlight offers a large library
of Ul controls and gestures that havesome counterparts in Symbian Qt platform.

Related Resources

To go deeper into the topic discussed,visit:

T Windows Phone User Experience Design Guidelines
1 Windows Phone Developer Tools

9 Silverlight for Windows Phone toolkit on CodePlex
9 Design resources for Windows Phone

1 Metro Design Language

Other Resources that you may find useful:

1 Application Page Model for Windows Phone
9 Frame and Page Navigation Overview for Windows Phone
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Chapter 3: Windows Phone Developer and
Designer Tools

With the release of the Windows Phone (WP developer tools, Microsoft brings the user-
friendly, high productivity Visual Studio Development environment to WP. As Qt
developer you are familiar with Qt Creator and Qt SDK so you can quickly migrate to WP
developer tools and work with ease.

Comparing Windows Phone and Symbian QtTools

In Symbian Qt application development, Qt Creator is a crossplatform Integrated
Development Environment (IDE)tailored to the needs of Qt application developers.
Equivalent IDE for native Symbian C++ application development is Carbidec++
integrating device & platform specific Symbian SDKs and emulators.

In WP, Visual Studio 2010 Express for Windows Phonerovides a full-featured IDEfor

WP application development. Visual Studio 2010 facilitatesdesigning, developing and

debugging of Windows Phone applications.l t 6 s worth noticing that
Visual Studio Add-in can also be usedfor Qt application development.

Other essential WP tools that help you through the development cycle of the Windows
Phone application are:

9 Expression Blend

T XNA Game Studio

1 Windows Phone Emulator

9 Silverlight for Windows Phone Toolkit

Visual Studio and the other above-mentioned WP application development tools offer
similar functionality that is provided by Qt Creator and the Symbian Qt application
development tools. The following table gives an overview of the functionality of the most
important development tools on both Qt and WP platforms.
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Audience

Qt tools

Windows Phone Guide for Symbian Qt Application Developers

Windows Phone tools

Functionality

Primary Ul Ul designers Qt Quick Designer, Qt | Expression Blend
design: Colors, Designer
gradients and
animation
Ul design Ul designers Qt Quu?k Deslgner and Visual Studio 2010
and Qt Designer integrated Expressand Expression
programmers to Qt Creator IDE Blend for Windows
Phone
Application Programmers | Qt SDK including Qt Visual Studio 2010
development Creator IDE Expressfor Windows
(coding) Phone, Silverlight for
Windows Phone Toolkit
Game Programmers | Qt SDK including Qt XNA GameStudio
development Creator IDE
(coding)
Testing / Testers Qt Simulator in Qt SDK, | Windows Phone
Emulation QML Viewer Emulator in Visual
Studio 2010 Express
Documentation Development | Doxygen, Qt Assistant | NDoc, Sandcastle,

team and
stakeholders

Doxygen, Microsoft
Help System

Qt and Windows Phone application development tools

The WPtoolset ensures that the entire team of designers, developersand testers familiar

with Qt toolset find it easy to migrate to the WP development.

Development Life Cycle and Windows Phone Tools

WP toolset is designed to address the ceoperation and needs of different members in
application development team. In a similar fashion to Qt Quick Designer and Qt Creator
in Symbian Qt, Expression Blend and Visual Studio facilitate a close collaboration
between WP designers and developers.

Both these tools share the same file structure and source files. Expression Blend uses
XAML for Ul design and the XAML is consumed by Visual Studio. This system allows
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separation of responsibilities between the designerand the developer while allowing
them to work together seamlessly, as illustrated below.

Expression
Blend for

WP toolset supports development team co-operation

Managing projects in Visual Studio 2010

Like Qt Creator, Visual Studio 2010 Express for Whs a fully-featured IDE.Visual Studio
2010 allowsyou to:

1 Manage the entire structure of the development project, the source and the
resource files

1 Configure the application codebase, known as Visual Studio Solution, as a
collection of projects in a separate functional unit

With Visual Studio 2010,you can manage source files, share code and manage the work
among team members. Visual Studio integrates a compiler and a debugger. You can
access both the compiler and the debugger either from the GUI or from the command
line.

Creating a new basic Silverlightapplication with Visual Studio is straightforward. We start
WP development by creating a simple ShoppingListexample application step by step.

1. Stat Visual Studio 2010 Express for WRrom Start menu.
2. In Visual Studio2010, open File menu and click New Project .

3. Inthe New Project dialog box, choose Visual C# templates from the Installed
templates .

4. ChooseSilverlight for Windows Phone templates and select Windows Phone
Application .
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5. Inthe Name text box, enter name ShoppindL.istfor project. Select location for
Shoppind.ist project and click OK.

6. In the opening dialog, select Windows Phone 7.1 from the Target Window s
Phone OS Version drop-down list and click OK. Visual Studio 2010 createsthe
new project.

The Solution Explorer pane displays the solution that you created. Thissolution has only
a single project containing the sources, resourcesand properties.
(8] Shoppinglist - Microsot Visual SRBSTOI0 Grest i Windows Prore T I . || e

File Edit View Project Debug Format JTools Window Help
P G| & 98] 9 - o < b [Windows Phone Emulator | [ (% S 56 Bl -
: R aetiE| = 2

~
&)
3
&
g
g
o
o
2
g
3
2
2
o
=
5
s
S
S
b
prd
g
g
]
2

MainPagexaml X ~ Solution Explorer v 4x
w| »EIEE
-3 Solution "ShoppingList' (1 project)
4 7] Shoppinglist
=4 Properties
2l References
[« Appxaml
il Applicationlcon.png
|8 Background.png

MY APPLICATION

page name  [[.

« MainPagexam|
| SplashScreenlmage.jpg

--Co anel - place additiona
<Grid x:Name="ContentPanel™ Grid.Rc

New Windows Phone Silverlight application in Visual Studio

Note : Unlike Qt Creator, Visual Studio 2010 Express for WBoes not provide integration
with source control systems. The Visual Studio Professional edition provides features such
as integration with various source control systems like Subversion. You can also use
Visual Studio Team System, which is designed for greatecommunication and

collaboration among the development teams.

Windows Phone Ul Design Tools

The WPdeveloper tools for Ul design include:

9 Visual Studio Ul Designer
1 Expression Blend
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As a basis to application Ul design and Ul design tools, WP uses a specif¥ML markup
language, XAML,for the Ul specification. In Qt Quick, Ul specification is constructed
using JavaScriptbased QML Ul definition language.

Visual StudioUl Designerfor Windows Phone

Visual Studio Ul Designer for WP has similar purpose and set of features comparedto
the Qt Quick Designer & Qt Designer integrated to Qt Creator so Qt application
developerswill find it easy to use.

Basic application Ul design with Visual Studio Ul Designer is simpldn our example
project, the main page for the ShoppingListapplication, MainPage.xaml is already open
in the Visual Studio Ul Designer for editing.

To change the titles of the application and the current page and to add a text block to
applicati onddothefollowirgnt ar e a,

1. Right-click the application title MY APPLICATIONN Visual Studio Ul Designer
and selectProperties .

2. In the Properties window, select Text and enter SHOPPING LIST

3. Similarly, change the title of the page by entering My Listin the Text property of
the page title.

4. Drag aTextBlock from the Toolbox . Place it on top of the content panel.

5. Update the text blockd §ext property to Item.
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8] ShoppingList - Microsoft Visual Studio 2010 Express for Windows Phone . . .. . . TR 44T || @ )

Eile Edit View Project Debug Format Iools Window Help

Pl S @ £ 53 L9 - ¢ - b |Windows Phone Emulator | | [ | - e Bl -
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/:i MainPagexaml® > ~  Solution Explorer - o x
g mec:Ignorable="d" d:Designwidth="486" d:Designreight="765" [Ef 2| 2 (]| & &
T SHOPPING LIST B FontFamily="{5taticResource PhoneFontFamilyNormal}” - j Solution 'ShoppingList' (1 project]
g | FontsSize="{StaticResource PhoneFontsizeNormal}” ] Shoppi 'iitg prel
m 0 * Foreground="{5taticResource PhoneForegroundBrush}” 4 PpingLE
=] I St SupportedOrientations="Portrait" Orientation="Portrait" > [ Properties
il shell:SystemTray.IsVisible="True"> » [ References
5 . <) Appaxaml
2 (= = <!--LayoutRoot is the root grid where all page content is pl [ Applicationlcon.png
e <ditemn = <Grid x:Name="LayoutRoot" Background="Transparent™> 18l Background.png
B e <Grid.RowDefinitions> . =] MainPagesaml
L <RowDefinition Height="Auto"/> =
SplashS, it X
£l <RowDefinition Height="+"/> E & Splashereenimage jpg
5 </Grid.RowDefiniticons>
g <!--TitlePanel contains the name of the application and
a | <StackPanel x:Name="TitlePanel” Grid.Row="@" Margin="12,
L 3 <TextBlock x:Name="ApplicationTitle" Text="SHOPPING
<TextBlock x:Name="PageTitle” Text="My List" Margin=_||auaum X
</StackPanel>
TextBlock textBlockl
<!--ContentPanel - place additional content here--> - )
<Grid x:Name="ContentPanel” Grid.Row="1" Margin="12,8,12 ' Properties | Events
<TextBlock Height="3@" HorizentalAlignment="Left" Ma oy
3]
</Grid> 22100 | search x
</Grid> Opacity o1 -
<I--Sample code showing usage of ApplicationBar—-> OpacityMask G 5]
<!--<phone:PhoneApplicationPage.ApplicationBar> Padding Qo El
<shell:ApplicationBar Tsvisible="True" TsMenuEnabled="Tr Projection o
<shell:ApplicationBarIcenButten IcenUri="/Images/app
System.Wind
<shell:ApplicationBarIconButton IconUri="/Images/app RenderTransform g system.Windows
<shell:ApplicationBar. Menultems> RenderTransform... 02 00 ]
a <shell:Applicationsartienultem Text="Henultem 1"/ - Style [ Resource i
- B 0% - o« ut v Tag o
TextBlock (textBlockl) PhoneApplicationPage/Grid/Grid/TextBlock Ttem

Application and page title changed in  ShoppingList application

To create layout for the ShoppingListapplication, do the following:
6. Drag aTextBox from the Toolbox and place it below the text block.
7. Updatethete x t D extxpfogerty to empty string.

8. Above Properties tab, click TextBox1 and enter txtlitem to change the ID of the
text box to txtltem.

9. Resize the &xt box by dragging its lower right c orner so that its width is 300 or
by entering 300t o t e xWidthb gropérty.

10. Drag a Button from the Toolbox to the right of the text box.
11.Change t h &€ontent tpropeny osAdd and its ID to btnAdd.
12. Resize the button sothat its width is 140.

13. Drag another TextBox and place it underneath the txtltem text box.
14. Resize the newtext box so that it covers the rest of the phone screen.
15. Update the ID of the new text box to txtList

16. Update the Text property of the new t ext box to Nothing here yet!.
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<l--Sample code showing usage of ApplicationBar-->
<!--<phone:PhoneApplicationPage. Applicationgary Properties
<shell:ApplicationBar IsVisible="True"” IsMenuEnabled="True">
<shell:ApplicationBarIconButton IconUri="/Images/appbar_
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Bl owo0% -4 wm Maxlength 3 0
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Ready

Complete Ul layout for  ShoppingList application
17. To start debugging, compile the application and launch it by pressng F5 or by
clicking Start Debugging icon in Visual Studio 201Q

Visual Studio 2010builds the ShoppingListapplication and deploys it to the WP
Emulator that runs the application. You canenter text and click Add button but the
application does not respond becausethere is no event handling code yet for the
button you inserted in the previous steps.

The following screenshotillustrates ShoppingListapplication layout in WP emulator.
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My List

Item

Nothing here yet!

ShoppingList application layout in WP emulator

Expression Blend foWindows Phone

Expression Blend for WHs a visual Ul design tool that is suitable for designersQt Quick
Designer and Qt Designer are closeequivalentsto Expression Blend inQt development
toolset.

Expression Blend can be | aunched Withrectly fro
Expression Blend, you can:

91 Drag and drop Ul elements to design the Ul

1 You can layout the controls accurately up to pixels. You can easily create and use
color palettes and gradients

1 Add special effects, such as reflections and shadows

1 Import Photoshop files and other application resources to the Windows Phone
application

1 Create fine application behavior and animations without any programming

The following image shows the ShoppingListapplication XAML Ul in Expression Blend.
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(] shoppingList.sin - Microsoft Expression Blend 4
File Edit View Object Project Tools Window Help
Assets *  States  Device = x  MainPage.xaml * Properties *  Resources  Data

1t [B  avoutRoot <> smm MName LayoutRoot
Type Grid

B f v Brushes
SHOPPING LIST Background [ ]o)

ol My List =

Color resources
» Categories

‘B Popup
* Locations Hem

® . o . xx
,

[PhoneApplicationPage]

Nothing here yet!

a ()
g) " [PhoneApplicationPage] ¢ _ | = sorrrrE

licationBar

<«
T, I X ¥

v Appearance

Opacity 100%
Visibility Visible
w
v Layout
width A
Height Auto
HorizontalAlignm... |
verticalalignment TT - 1n [T
Margin * 0 +0
10 40
w
v Common Properties

ShoppingList application Ul in Expression Blend

Expression Blend igargeted for Ul designers and Visual StudioUl Designer for
programmers. Programmers can use Visual Studid®JI Designer to integrate the
application logic to the Ul designed with Expression Blend However, Visual Studio Ul
Designer can also be usedto design Ul for applications.

Both Expression Blend ad Visual Studio Ul Designer have:

1 A single control set that provides accurate fidelity to their run-time visual
representation. This feature allows you to easily visualize the application.

1 Same project structure and share the same source files for designerand
developers.

1 Use or produce XAML, which is a Silverlight XML declarative markup language
used for interface design. This feature allows a designer to work on the design
using Expression Blend while the developer uses Visual Studio to design the logic
behind the application. You can establish a smooth design and development
workflow.

Developing Applications in Visual Studio

Visual Studio hasa simple to use, fullfeatured and a configurable source editor. The
editor tool has various features that are familiar to Qt Creator editor users. The features
of the Visual Studioeditor include:

1 Rich editing
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9 Format code
1 Auto-completion of code
9 Outline or hide code

Visual Studio editor is customizable. Visual Studio editor allows you to define various
keyboard shortcuts or create your own macros. Macros help you to automate repetitive
actions by combining a series of commands and instructions.You can easily customiz
Visual Studio Editor to use shortcuts and keyboard combinations you are familiar with.

In Qt Creator, each opened file usesa part of the main editor window that can be split
horizontally and vertically. The default editor view in Visual Studio uses tabled windows
for separate files You can change this behavior to suit your need. You can change the
way in which various windows are docled within Visual Studio Shell.

Let 6 s r e tShoppmgListexample application. To add logic to the ShoppingList
application, do the following:

18. To stop debugging and to close the running application, pressShift + F5 or click
Stop Debugging icon in Visual Studio 2010

19. Double click Add button of MainPage.xamlin Visual Studio Ul Designer The
Visual Studio ditor opens up and displays MainPage.xaml.cswith a method

(8] ShoppingList - Microsaft Visual Slia 2010 Express Tor Windaws Phone T T T - [ )
File Edit View Project Debug ZIools Window Help
Pl G el | & 2|9 - & | b Windows Phone Emulator -] | [# | ECGEE o

iR afEl=2,

MainPagexaml.cs x [[If

~  Solution Explorer
Jal2E=IEE
= . .

using Syste =8 [.d Solution 'ShoppingList (1 project)

using System.Windows.Shapes; -fa ESMppingL_in
using Microsoft.Phone.Controls; > (24| Properties

> [ References
Sinamespace Shoppinglist > (= Appaxaml
{ |l Applicationlcon.png
public partial class MainPage : FhoneApplicationPage 18 Back .
{ . e M
// Constructer =
public MeinPege() |4 SplashScreenimagejpg
{
InitializeComponent();

}

% ShoppingListMai ~[ 3% btnAdd_Click(object sender, RoutedEventArgs ¢)
T

private void btnAdd_Click(ebject sender, RoutcdEventirgs e) 1

| Properties - 1%
}
y =

Visual Studio Editor

20. To add logic for the items that are added to the ShoppingListapplication, edit the
btnAdd_Click  method. Start by entering the following code :

| string tStr = txtltem.Text; |
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Note : When you enter letters, Visual Studioeditor displays the context-sensitiveauto-
completion dialog box. The Visual Studio equivalent for Qt Creator code completion is
called Content Assistant.

[H] ShoppingList - Microsoft Visuzl Sdio 2010 Express Tor Windows Phone "D T T e = i~ 28—
File Edit View Project Debug Tools Window Help
Pl 5 | % 42 ]9 - | b | WindowsPhone Emulstor  ~| | (| - e B -

IOk a2

~  Solution Explorer

i3 ShoppingList MainPage -| 3% btnAdd_Click(object sender, RoutedEventArgs ) J= 5823
TS TNE Sy WMo TEaTET - Solation ‘Sh L "
using System.Windows.Media.Animation; - AQQ:;:: - ‘“:;T“ ist (1 project)
using System.Windows.Shapes; -
using Microsoft.Phone.Controls; > 24 Properties
. 3 References
amespace Shoppinglist . = Appaaml
g |3 Applicationlcon png
public partial class MainPage : PhoneApplicationPage [ Background.png

/£ Construct . [ MainPagexaml
onstructor

3 SplashScreenl
public MainPage() [ SplashScreenlmage jpg

InitializeComponent();

private void btnadd_Click(object sender, RoutedEventirgs e)
Properties - 1 x
string t5tr = ¢
¥ oy ’ G (A
3 2 tyf = E
@ t5tr
7 taltem | TextBox MainPage.brltem L)
7 belist
% Type
= TypeCode
% Typeface
“% TypelnitializationException

Auto -completion dialog bo x in Visual Studio editor

Note : You can also utilize VS IntelliSense and Code Snippets to enhance your coding
efficiency. VS IntelliSense and Code Snippets are introduced shortly in the following
chapters.

VS IntelliSense in Visual Studi

VS IntelliSensds aVisual Studiofeature using history, code contextand .NET reflection
for intelligent auto -completion in Visual Studioeditor. VS IntelliSense can suggest and
complete variable names, parameters classesand method names. VS IntelliSense can
also generate appropriate code where needed, as shown in thecode below:

buttonl.Click +=
| new RoutedEventHandler(buttonl Click): (Press TAB to insert) ‘

To complete the event hookup, Visual Studio generates an empty stub for the event
handler button1_Click method.

buttonl.Click +=new Rn::Ll—_EI:IE'-,-En—_I-anI:I'_E’[Eruttﬂnl Cl:i.clcl]lj

Press TAB to generate handler 'buttonl_Click' in this class
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Code Snippets in Visual Sidio

Code Snippets in Visual Studicare an equivalent to code snippetsin Qt Creator. Code
Snippets allows you to insert code fragments with a few clicksn Visual Studioeditor.
Visual Studio contains a large number of snippets. These snippets helgou to create own
snippets. You can also create an index and search for theode snippets by using the self
defined terms.

To add a code snippetto ShoppingListapplication, do the following:
21. Focus cursor to new line inthe btnAdd_Click  method of MainPage.xaml.G.

22. To start the Insert Snippet prompt, press CTRL+K CTRL+Xin Visual Studio
editor or select Insert Snippet from Visual Studio Edit menu.

23. Insert a code snippet forif statement to the code by selecing Visual C#
followed by I. Insert Snippet prompt is illustrated below:

W MainPagexaml.cs® 3 IUETEERER e

“i% ShoppingList.MainPage v| =¥ btnAdd_Click(object sender, RoutedEventArgs €)

-Inamespace Shoppinglist

public partial class MainPage : PhonefpplicationPage

{ _
// Constructor
public MainPage()

InitializeComponent();

}

private void btnAdd_Click(object sender, RoutedEventirgs e)

{

strine +5tr = twtTtem. Text:

Insert Snippet: Visual & = i

[Z] exception
=] for

] foreach

=] forr |ﬂ -
=i Code snippet for if statement L
2] indexer Shortcut: if

Error List 3 intert
=] interface
@ 0 Errors | .1 0 Warnings | (i) 0 Messages 2] invoke

- - - - -
Description =] iterator b File Line Column Project

Code Snippet in Visual Studio editor

24. The insertedif statement code snippet can be usedto wrap the event handling
code in ShoppingListapplication.

private void btnAdd_Click(object sender, RoutedEventArgs €)
{

string tS  tr = txtlitem.Text;

if (true)

{

}
}
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25. Enter the following code in the btnAdd_click  method to complete event

handling:
private void btnAdd_Click(object sender, RoutedEventArgs e)
{
string tStr = txtltem.Text;
if ' String.IsNullOrEmpty(tStr))
{
if (txtList. Text.== "Nothing here yet")
{
txtList. Text =",
}
txtList. Text += txtltem.Text + Environment.NewLine;
txtltem.Text ="
}
}

Note : Visual Studio supportsvarious refactoring mechanisms. You can select any piece of
code and right-click the code to access the refactoring menu.

Building and Debugging Applications in Visual Studio

Visual Studio 2010 Express for WRMllows you to build the Visual Studio solution on
demand. It allows you to separately build each project to make a part of the complete
solution.

Visual Studio uses an XML based, declarative build system callddSBuild. MSBuildis
equivalent to cross platform gmake build system in Qt Creator. You can access the builds
either from the Visual StudioGUI or by using the command line for batch processing.
MSBuild is flexible and allows you to create a specific target either as a debg build or as
a release build.

Visual Studio build properties window is shown in the following screenshot.

Chapter 3: Windows Phone Developer and Designer Tod 44


http://msdn.microsoft.com/en-us/library/0k6kkbsd.aspx

Windows Phone Windows Phone Guide for Symbian Qt Application Developers

Put people first.

- = —-
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Build properties in Visual Studio

Windows Phone Emulator

The WP Emulator provides a virtualized environmentin which you can deploy, debug
and test applications. The WPEmulator is designed to provide a comparative
performance of an actual device and meets the peripheral specifications required forwP
application development.

To access the WHEmulator from Visual Studio, do any of the following:

1 Right-click project file in Solution Explorer and click Deploy
1 PressF5in the key board, this starts the Emulator along with the debugger
1 PressCTRL+F]5 this starts only the Emulator

Crossplatform emulator for Qt development, Qt Simulator, enables application run-time
emulation of several mobile devices and multiple mobile platforms supporting Qt. With
Qt Simulator you can simulate various system events and configure a variety of global
settings, parameters and properties in platform environment and device hadware. WP
has specific hardware requirements and specific target platform soin WP Emulator
support for adjusting device hardware parametersis limited.

Debugging Applications

Visual Studio Expres2010 for Windows Phone includes a symbolic debugger that you
can use with the WP Emulator or with a remote device. Once the application loads into
the debugger, you can view the variablesof the application and control the execution.
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Visual Studio debugger functionality corresponds closely toQt Creator debugger plugin
acting as an interface between the Qt Creator core and external native debuggers such
as the GNU Symbolic Debugger (GDB), the Mrosoft Console Debugger (CDB)and a

QML/JavaScript debugger.
To work with debugger, do the following with ShoppingListexample application:

26. To start the debugger, pressF5

27. In the ShoppingListapplication text box, enter napkins and click Add . Refer to the

image below.

SHOPPING LIST

My List

Nothing here yet!napkins

Testing ShoppingList application in WP emulator
Note : To demonstrate debugging process, napkinsdis added after dNothing here yet!d
on purpose in this version of the ShoppingListexample application.

28. Stop debugging by pressing Shift + F5 . In Visual Studioeditor, click the green
area to the left of the following code line.

| string tStr = txtltem. Text;

Another option is to right click the code line and select Breakpoint ->Insert
Breakpoint . Visual Studio inserts a breakpoint at that line.
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I MainPagexaml.cs® 3 QREMUEGIRER
_|
=B % Shoppinglist.MainPage -
E'_'- F [= D
InitializeComponent();
h
= private woid btnAdd Click(ocbject sender, RoutedEventhArgs e)
d
o string tStr = twtItem.Text;
if (!5tring.IsNullOrEmpty(tStr))
1
if (txtList.Text == "Nothing here yet™)
1
twtlist.Text = "";
b
twtList.Text += txtItem.Text + Environment.NewlLine;
twtItem.Text = "";
¥
h

Breakpoint in Visual Studio Editor

29. Launch the debugger again using F5, enter text into the ShoppingListapplication
text box and click Add . When the application stops to the breakpoint in the
debugger, rest the mouse pointer over txtitem in the code.

30. Click & dicon in the opening pop-up to view the details of variable txtitem

Tracking Variables

You can view the details of the variables such as theType, Fields and Properties. The
dialog screenshotbelow shows how you canscroll up and down the Type Hierarchy to
inspect the objects.
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Inspecting variables in Visual Studio
You can set a watch on variables to keep them under observation continuously.

To track variablesin ShoppingListexample application, do the following:

31. Right-click txtList ~ and click Add Watch. The Watch window displays the
variable txtList

32. Click &-dicon near txtList ~ to expand txtList

Tracking variables in Watch window

33. Toinspect why the control does not enter the following if statement, pressF10
to step through the code .
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