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Introduction

Learning Objectives

Export and install an SDK
Develop and deploy a managed application

Interact with native code in a DLL using p/invoke

Prerequisites

Knowledge of the vocabulary used in OS design, Visual Studio, and the Platform Builder Plug-in

for Visual Studio

Knowledge of C and C++ languages

Lab Setup

To complete this lab, you must have:

A development workstation running Windows XP or Vista

Visual Studio 2005 (Version 8)

Service Pack 1 for Visual Studio 2005

Service Pack 1 for Visual Studio 2005 on Vista (if you are running Vista)
Windows CE 6.0 R2 Platform Builder plug-in with Service Pack 1

A Zoom i.MX31 LITEKIT

The i.MX31 SOM-LV Windows CE 6.0 BSP

Creating the Platform Image

Create a new OS Design

This OS Design is very similar to that of Lab1, except this time we are going to include the .Net

Compact Framework 2.0.

Launch the Visual Studio 2005 New Project dialog.

Select File | New... | Project...

Logic Product Development Company, All Rights Reserved
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New Project

Project bypes: Templates: |§|
=) Wisual C++ Yisual Studio installed templates
ATL
CLR ) &5 Design
General
MFC My Templates
Smark Device )
Winae -4 Search Online Templates. ..
Qther Languages
Cther Project Types
PlatFarm Builder For ZE 6.0
& project For creating a Windows Embedded CE 6.0 operating syskem |
Marne: | OSDesign2 |
Location: | W INCERDDOSDesigns “ | [ Browse, .. l
Solution Mame: | CSDesign2 | Create directory For solution
K ] [ Cancel l

m Select the Platform Builder for CE 6.0 project type.

m Choose the OS Design template

m Enter a name for your project, or go with the default name
m Click OK

The initial Dialog that is displayed below outlines the process of creating an OS Design. There
are a number of steps involved and you will step through the wizard and make selections as

appropriate.

Rev A Logic Product Development Company, All Rights Reserved
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Windows Embedded CE 6.0 05 Design Wizard

"' j ¥elcome to the Windows Embedded CE 6.0 0% Design Yizard

This wizard guides wou through the process of creating an &5 design for a CE 6.0 based
platform, &n 03 design defines the characteristics af a CE 6,0 03,

You can create an O35 design by choosing a design kemplate and one or more board
support packages (BSPs), & BSP includes an QEM adaptation laver (048L) and device
drivers,

This wizard helps vou;

Choose a B3P,

Choose a design template,

Add items to vour OS5 design or remove items From ik,

To continue, click Mext,

We will build an operating system for the i.MX31 SOM-LV device.

You could select more than one BSP (Board Support Package). For example, it may be useful to
select the Device Emulator and a hardware reference platform; the emulation environment can be
used by your internal/external application developers to build applications for your device while
hardware is still being developed.
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Windows Embedded CE 6.0 05 Design Wizard

f! Board Support Packages
y.

Available BSPs:

[] Aruba Board: ARMY41

[ ] Renesas USTFS0R HARF SDE: SH4
[] CEPC: =26

[] Device Emulator: ARMY4I

[] H45ample OMAPZ420: ARMY4I
[[] LagicPL iMXET LY-50M: ARMY4I
[] LPD_OMAP3S:_S0M

[[] Mainstanelll PRAZTH: ARMY4T

[[] MEC DDE-Yr55004: MIPSIT_FP

[ ] MEC DOE-W55004: MIPSII

[[] MEC DOE-Yr55004: MIPSIY

[[] MEC DOE-Yr55004: MIPSIY_FP
TrainingB5P: ARMiY4T
[] V1A BSP CEPC:RE6

& BSP contains a sek af device drivers that are added
ko wour 05 design,

Select one or mare BSPs far your ©5 design.

TrainingESP

Maoke: Only BSPs supported by installed CPUs are
displayed in the lisk,

< Previous ] [ Mext =

Select TrainingBSP: ARMV4I
Click Next

You are now given a number of Design Templates to choose from as the starting point for this

project. If none of the options match your needs you can simply select ‘Custom Device’ and
build the image based on the components you select from the catalog.

For the purposes of this tutorial you will be using the PDA Device template.

Logic Product Development Company, All Rights Reserved
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Windows Embedded CE 6.0 05 Design Wizard

[

j Design T lat
‘. g esign Templates

fyvailable design templates:

Consurmer Media Device & design template is a set of predefined
Cuskom Device catalog ikems.

Industrial Device

PDA Device Choose the design template that is most
Phone Device closely aligned with the purpose of your
Small Footprink Device karget device.

Thin Client

Provides the starting point For a range of
personal digital assistants (PDAs) or mobile
devices with a clamshell-and-kevboard
design.

< Previous ” Mext = l[ Einish ][ Zancel

m  Select PDA Device from the list of Design Templates
m  Click Next

The Wizard now gives you the option of choosing a variant of the Design Template. For this
tutorial you will be using the Mobile Handheld variant.

Rev A Logic Product Development Company, All Rights Reserved 5



i.MX31 WiIinCE 6.0 Lab 2: Application Development

Windows Embedded CE 6.0 05 Design Wizard

[

" , Design Template Yariants
_—

Yarianks:

Mobile Handheld Mobile Handheld
Enterprise Web Pad

< Previous ” Mext = l[ Einish ][ Zancel

m  Select Mobile Handheld from the list of Design Template Variants

m Click Next

There are a number of options which can be selected for each of the sample platforms, the OS
Design Wizard will only show options that are relevant to the platform you are building. For
example, it would not make sense to include Internet Explorer or WordPad in a headless device
such as a Gateway. The Mobile Handheld device can include applications such as Internet
Explorer, WordPad, and Windows Messenger.

Rev A Logic Product Development Company, All Rights Reserved
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Windows Embedded CE 6.0 05 Design Wizard

[

" j Applications Media
-

Support for applications and services
[] File Systems and Data Store g?jﬁgﬁg:ﬁr the .MET ¥2.0 Compact
[ windows Embedded CE Error Reporting '
AckiveSync
Inkernet Browser
Cuarker Wah Resources - Portrait Mode
[ windows Media AudiofMP3
[ ] windows Messenger
[ ] wordrad

< Previous ” Mext = l[ Einish ][ Zancel

m  Make sure that .NET Compact Framework 2.0 is selected

m Click Next

Next comes networking and communications, you can see that Windows CE provides support for
Personal, local, and wide area networking through technologies such as Bluetooth, IrDA, Wired
and Wireless networking, and VPN.

In our case the default options are fine.

Rev A Logic Product Development Company, All Rights Reserved 7
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Windows Embedded CE 6.0 05 Design Wizard

[

‘J MNetworking Communications
i

The Internet standard protocal, version 6.

TCR{IPwE Suppart
[ wide Area Metwork (Wan)
Local Area Mebwork, (LAM)
Personal Area Metwork (PARN)
[ security

< Previous ” Mext = l[ Einish ][ Zancel

m Click Next

We’re done! — The wizard is complete. You’ve configured the OS Design and can now further
customize it by adding and/or removing components from the Catalog.

Rev A Logic Product Development Company, All Rights Reserved 8
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Windows Embedded CE 6.0 05 Design Wizard

" j 0% Design Project Wizard Complete

‘fou have completed the wizard, Press Finish ko create your O35 Design project,

Einish ] [ Zancel

m  Click Finish

The Wizard will now prompt you with any security warnings or other notifications related to the
components you selected. Acknowledge these notifications.

Rev A Logic Product Development Company, All Rights Reserved 9
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) Catalog Item Notification

F
Security Warning
Security Warning
Under certain circumstances, the Object Exchange Protocol (OBEX) catalog
item can compromise the security of your platform, This catalog item poses the
following potential security risks:
& If proper security and authentication techniques are not used, a service that
interferes with services.exe can be installed.
# If proper encryption techniques are not used, OBEX running over Bluetoaoth
could expose data packets to third parties,
To learn more about potential OBEX security risks, as well as the best practices
for using this catalog itern more securely, see the following topics:
QBER Security
Enhancing the Security of a Device
w
Acknowledge l [ Cancel

m Click Acknowledge

At this point you have an OS Design containing all of the OS components which have been
selected from the Wizard.

Now we will set the project’s build configuration to Release.

m Verify that the active build configuration is set to TrainingBSP ARMV4I Release using the
pulldown menu in the main toolbar or by using Build | Configuration Manager

s Window  Community  Help

=L |TrainingBsP &R| = | Platform Builder ¢_TETCPU)

TrainingBsP ARMY4T Debug

TraininaBsP ARMy4] Release
onfiguration Manager. ..

ge

2.2 Customize the Design
You will now make changes to the items included in your OS Design using the Catalog View.

First, ensure that the Catalog View is visible.

m  Select the View menu
m  Choose Other Windows | Catalog ltems View

You want to ensure that cab file support is included in the run-time image that you build. Search
for “Cab File Installer/Uninstaller” to locate the appropriate catalog item.

Rev A Logic Product Development Company, All Rights Reserved 10
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Catalog Items Yiew

[Z|Filter =~ 2] CabFile

= @) 05Designz
|1 BSP
=1 Core 05
[=-_1 ZEBASE
(= Applications - End User
Activesync
8B File InskallerjUninst aller

[ Games

m Type Cab File in the search box
m Press the Enter key to search
m  Check the box next to the Cab File Installer/Uninstaller item to include it in your OS Design

You want to ensure that network utilities are included in the run-time image that you build. Search
for “Network Utilities” to locate the appropriate catalog item.

Catalog Items ¥Yiew
E|Filker ~ 7] Metwark Utilities

3 Applications - End User
[ applications and Services Development:
= Communication Services and Metworking
[ Cellular
[=-{_J Metworking - General
|:| Darnain Discovery
[] Extended DMNS Querving and Update
Extensible Authentication Protocal
[1 Firewal
D Internet Connection Sharing (IC3)
[ 1Pgec w4
[] MODIS Packet Capturing DLL
[} NDIS User-mode I/G Protocol Driver
[1 Metwork Bridging
[m] Metwork Driver Architecture (MDIS)
retwork Ukilities {IpConfig, Ping, Ro
[] reference Gateway User Interface
| >

m  Type Network Utilities in the search box
m Press the Enter key to search

m Check the box next to the Network Utilities (IpConfig, Ping, Route) item to include it in
your OS Design

We need to select a few other components for our i.MX31 SOM-LV device.

m In the search box, type i.MX31 LCD Backlight
m Select the i.MX31 LCD Backlight component

Rev A Logic Product Development Company, All Rights Reserved 11
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m Note that there are other device drivers that are a part of this BSP.
m  Under Display, select i.MX31 IPU Display Driver
m Under Touch, select MC13783 Touch Driver

m  Your selections should match the following image:

Catalog Ttems View
[Z|Filter ~  [#] | <Search> - &3
[=-3 Third Party s
= BSP

|:| LogicPD iMx 27 LV-50M: ARMVYAL
|:| LogicPD iMx 31 LV-50M: ARMYAL
= TrainingBSP: ARMY4L
=3 Device Drivers
3 Audio
=3 Backlight Control
=) i.MX31LCD Badkight
4] BACKLIGHT CTLPML
4] BACKLIGHT IPL
1 Battery
[ 1 Block
{1 Button
=3 Display
= @' i.Mx 31 IPU Display Driver
j_-] I.Mx31 IPU DISPLAY
{1 I2CEBus
[ Metwarking
3 PCMcIA
(3 Pulse-width Modulator
[_J 5D Host Controller
[ Serial
3 Timers
= Touch
@

{_J USE Dewices v

@Catalu:ug Ttems View I:iJSD|LIﬁDI'| Explorer Qgclass View

The Catalog is an important tool for configuring your OS Design. If you choose to explore this
view further, you will find advanced features for the analysis of dependencies between the
various items.

Add the CoreCon Helper Files

Windows Embedded CE 6.0 R2’s Core Connectivity suite enables application developers to very
quickly deploy their applications to a remote device and test them through Visual Studio 2005
SP1. To deploy to a remote device through Visual Studio 2005, you must have certain Core
Connectivity helper files on the remote device, which are installed on a development PC by
Platform Builder in $(CommonProgramFiles)\Microsoft Shared\CoreCon\1.0\Target\wce400\ .

A subproject has already been created for this lab which will automatically incorporate the
required files into the run-time image. To use this subproject:

m In Windows Explorer, navigate to C:\Labs\Lab2\LabFiles\ and copy the CoreCon_ARMV4I
folder into your OS Design folder, in C:\WINCE600\OSDesigns\OSDesign2\OSDesign2\

Logic Product Development Company, All Rights Reserved 12
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m Return to Visual Studio 2005 and open the Solution Explorer view by selecting View |

Solution Explorer
m Right click Subprojects and select Add Existing Subproject

m Navigate to the CoreCon_ARMV4I subfolder you just copied into the OS Design and select

the pbxml file to add CoreCon_ARMV4I to the OS Design.

m Build a new run-time image by using Build | Build Solution

Note: Adding Files to a Run-Time Image. The subproject we added just includes files that were

already installed on our development workstation into the image. If time permits later on, look at
this subproject’s postlink.bat and project.bib files to see a straightforward way to include files

into a run-time image.

Create and Install an SDK

To develop with native code on a target device, you must have an SDK for the device. In
Windows Embedded CE 6.0 R2, developers must create an SDK for their OS Design in order to

develop applications for it.

m In the Solution Explorer view, right click SDKs and select Add New SDK

Solution Explorer - Solution '"050esig... - I X

=)
(54 Solution '0SDesignz' (1 project)
= ) 05Design2

T CWINCESDD
Favoarites
[ Parameter Files

= &dd Mew SDK. ..

“ B

add Exisking S0,

m Fillin all of the fields in the General tab. Choose something descriptive such as iMX31 CE

6.0 for the Name field. (Remember this name, as we’ll use it later)

Logic Product Development Company, All Rights Reserved
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SDK1 Property Pages

General

Install

License Terms

Readme

CPU Families
Development Languages
Additional Folders
Emulation

SDK Name:

iMX31 CE6.0

Product Mame:

(iMx31 CE 6.0 SDK

Product Version:
Major: Minor:

Company Name:

b ]

|YOL|r Comparty

Compary Website:

|hﬂp:fﬁyﬂur.compan}f.mm

oK

H Cancel H Apply l

m In the Development Languages tab check the boxes next to both Native and Managed

development.

SDK1 Property Pages

General

Install

License Terms

Readme

CPU Familiss
Development Languages
Additional Folders
Ernulation

Select the developrment langquages that yau want pour SDE. ta suppart.

Mative development zupport

Platform-zpecific macra [optional];

iManaged development support:

ok,

H Cancel H Apply

m Click OK to finish creating the SDK.

Rev A
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m  Right click the new SDK in the Solution Explorer and select Build.

m Navigate to the newly created MSI and install it on your development workstation. Just click
OK/Next through the steps, and select Complete when given a choice of which components
to install

File

Edit  Wiew Favorites Tools  Help -."

eﬁack - \_/l lﬁ ‘2__‘] Search - Folders v

address |03 CWINCEEODOSDesigns|OSDesign2)0SDesign2) DK SDK 1 MST V’| Qo

SDEL.msi
Windows Installer Package
5,124 KB

File and Folder Tasks

l_j Make a new Folder

@ Publish this Faolder o
the Web

5,00 ME 4 My Computer

3 Download the Platform Image

3.1 Configure Download/Debug Transport

You are now ready to download and debug the Windows CE operating system image — before
you download let’'s check to make sure the debug and kernel transports are configured and that
we can view debug information over the serial terminal.

m Open TeraTerm by double clicking the icon on the desktop.

m Verify the serial port settings by clicking the Setup | Serial Port menu item (Your physical
Port may differ):

Rev A Logic Product Development Company, All Rights Reserved 15
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Tera Term: Serial port setup [Z|

Port: COmMm1 w 0K

Baud rate: 115200 b

Data: 8 bit w Cancel
Parity: none b

Stop: 1 bit v Help

Elow control: none b

Transmit delay
0 msecfchar 0 msecfline

Ok now that you have configured your serial terminal we can continue to setup the device and
Platform Builder. Switch back to your Visual Studio 2005 instance.

m Select Target | Connectivity Options

The following dialog will be displayed:

Rev A Logic Product Development Company, All Rights Reserved 16
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3 Target Device Connectivity Options

Device Configuration
Acd Device

Delete Device

Semice Configuration
Hernel Service Map

Core Service Seltings

Service Status

Target Device:

FEX

| CE Device

Download:

| Ethernet
[ LoCE_23803 |

Tranzport;

| Ethernet
[LoCE_29803 )

Debugger:

|KdStub
[ Frompt On Error |

Cloze

[

Settings |

Settingz |

Settingz |

Help

Rev A

m Inthe Download box select Ethernet

m Inthe Transport box select Ethernet

m In the Debugger box select KdStub

m Click on the Settings box next to the Download: dropdown box. A box like this will appear:

Logic Product Development Company, All Rights Reserved

0

% Ethernet Download Settings

Target device book name:

| =l
IP address:  0.0.0.0
Book loader: 0.0

Active target devices:

TFTP block size in bytes:

512 Restore

(0] 4 Cancel |

17
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m Leave this box open and move on to the next step

Now we will switch to the Tera Term window to configure our device.

m Power on the device.

m  You should see a losh prompt display.

B cOM1:115200baud - Tera Term ¥T

File Edit Setup Control Window Resize Help
s
LogicLoader
{c?) Copyright 2002-2088. Logic Product Development, Inc.
All Rights Reserved.
Uersion 2.4.1-IMX27_168 8801
losh> |
W

m Configure the network interface using either DHCP or a statically assigned address:

o For DHCP, type: ifconfig smO dhcp

o For a static ip address, use the following command: ifconfig <interface> <ip>
<netmask> <gw>
= Example: ifconfig sm0 192.168.1.1 255.255.255.0 192.168.1.0

m  Type the command bootme and press the Enter key. This will allow visual studio to connect
to this device. Note the name of the device that is displayed:

Rev A Logic Product Development Company, All Rights Reserved 18
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W COM1:115200baud - Tera Term VT =3

File Edit 3Setup Control Window Resize Help
”
LogicLoader
Cc?) Copyright 2082-28008, Logic Product Development, Inc.
All Rights Reserved.
Version 2.4.1-IMX27_18 8801
losh? ifconfig sm@ dhep
tarting DHCP on sm@ .
lozh» bootme
evice’s name is LoGCE_29888.
ent BOOTME 1
w

m  Switch back to Visual Studio and the box you left open should now be populated with a
device. If there are multiple devices in the list, click on them and view the IP address. Make
sure it matches up with the one that you wrote down.

m Note: if the device does not appear in Platform Builder's “Ethernet Download Settings”
window, please check your firewall settings and anti-virus software. The “bootme” protocol
uses raw UDP packets for communication between the device and the tools.

Rev A Logic Product Development Company, All Rights Reserved 19
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=

% Ethernet Download Settings

Target device book name:

IP address: 0.0.0.0
Boot loader: 0.0

Ackive karget devices:

LoCE_Z29803

TFTP block size in bytes:

512 Restore |

(0] 4 Cancel |

Click OK in the small box, and then click Apply. Once you have done this, click the Close
button.

Download the Operating System

Select Target | Attach Device

The device should still be executing the bootme command, but if it is not, type bootme at the
losh prompt

When the image is finished transferring (a losh prompt will display), type the following
command to boot the image (all on one line):
exec rtc:rtc_imx31 _pmic:dbg leds:1:disp_num:3:Kkitl:true:share_eth:1:

Developing a Managed Application

Now we’ll develop a simple managed application for the device. Note that this lab is slightly
different from the other labs, so make sure you followed the customization directions earlier in this
lab. Otherwise you won'’t be able to deploy this application to the device.

Create a Project

Open a new instance of Visual Studio (keeping the previous instance with your OS design
open!)
Create a new managed application by selecting File | New | Project

In the New Project screen select on the left side select Other Languages | Visual C# |
Smart Device | Windows CE 5.0 (Windows CE 5.0 applications created this way are
compatible with CE 6.0)

Logic Product Development Company, All Rights Reserved 20
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m  Select Device Application as the template
m  Choose a name such as HelloWorldApp or just use the default name

m Create the application wherever you wish; it does not have to be in any particular folder. Third
party applications for Windows CE devices are often stored in the WINCEG600\3rdParty folder,
as it is relatively straightforward to create catalog items for components in that directory.

New Project

Project bypes: Templakes: |E|
CLR # || Wisual Studio installed templates
meneral -
MFC ;ﬁDevice Applicakion ﬁclass Library
Smart Device :ﬁ Conkrol Library MCDnsnle Application
Win3z JFIEmpty Project
[=J- Other Languages
Wisual Basic My Templates
=) Wisual Ca

Windows -1 Search Online Templates. ..

[=]- Smart Device
Pocket PC 2003
Smartphone 2003
Windows CE 5.0

Database
Skartar Fikc

< | >

W

A project For creating a \MET Compact Framework 2.0 Forms application for Mindows CE 5.0 and laker |

Marme: | Devicespplication |
Location: | CAWINCESDD IrdParty “ | [ Browse, .. l
Solution Mamme: | Devicedpplicationl | Create directory For solution

K H Cancel l

4.2 Create the Ul and Add Code
m In the newly created project, open the Toolbox by selecting View | Toolbox

m Add a button by dragging a Button from the toolbox onto the form view

Rev A Logic Product Development Company, All Rights Reserved 21
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@9 DeviceApplicationi| - Microsoft Yisual Studio

File Edit ‘Wiew Projeck Buld Debug Target Data  Format  Tools  wWindow  Community Help
Hr El- @ $ G 4 - - =L b Debug v any CPU - | @ s
P o@ 4 5= [;E = Hex @ - - Ba S ; Windows CE 5.0 Device - ;
Solution Explorer - Devicespplicationl « I ¢ ﬁ;ml_cs [Design]*® | Start Page = ; Toolba: - )?
= o EEE S A | 58 ToolBar A
_; Solution 'DeviceApplication1' {1 project) U~ TrackBar
= -_,E DeviceApplicationl o TreeView
=d| Properties = yscrollBar
% E:::ﬁ:;es __j WebBrowser
&g Farm1 .Designer.cs . = Common Device Controls
f‘ﬁ Forml.resx | k FPointer
] Program.cs Butkon
CheckBo
=% ComboBox
T DateTimePicker
A Label
A LinkLabel
= ListBox
237 List¥iew
7! MonthCalendar
13 NumericUpDown
Lﬂ Picturefiomx
ProgressBar
*| | (% RadioButton
< > +| spiitter
_ abl| TextBox
= mainienul U— TrackBar
ST Treetiew bt
[FReso... |c5lsolut... | @) Cata... [FFlas. . 3¢ Toolos: | Properties
Oukput 1 X
Show output from:  Windows CE Debug LB Ll 5h | S =
7] Task List | =] Output | Find Results 1 |3 Bookmarks | 22 Find Symbol Resulks || Error Lisk
Ready 7 109, 58 T 72x20

m  Double click the button to create an onclick event handler for the button and jump to that
event handler’s code.

m Add code to open a message box when this button is clicked.
MessageBox.Show ("Hello, World") ;

m Build the project by selecting the Build menu and Build Solution at the top. It should build
without any errors.

4.3 Deploying to the Remote Device

Now we’ll deploy the code to the i.MX31 SOM-LV device using the Core Connectivity helper files
we added earlier before building the runtime image.

m  Return to the first instance of Visual Studio which is running your OS Design.

m  Run the Core Connectivity helper application on the remote device by using Target | Run
Programs and selecting ConManClient2.exe
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Run Program §|

Ayailable Programs:

CapEc. BRE ~ Bun
celogflush.exe

cgacutll.e:-ce Cancel
clientzhutdown, exe

ChAccept.ene

ConmanClient?, exe

CORNMC. BXe

control exe

ctipnl. exe

ddex].exe

ddexz exe

ddex3.exe v

Execution command line:

ConmanClient2, exe W

Next open the Run Program screen again and run CMAccept.exe. This will instruct
ConManClient2 to accept an incoming TCP/IP connection

Retrieve your device’s IP address. If you don’t remember it, you can enter the Target
Control screen by pressing ALT+1 in the OS Design instance of Visual Studio, then type s
ipconfig at this screen to run ipconfig, which will print out your IP address to the debug
output in Visual Studio.

Return to the instance of Visual Studio with your managed application. Open the Device
Options screen by selecting Tools | Options and then on the left side expand Device Tools
and select Devices

Logic Product Development Company, All Rights Reserved 23



i.MX31 WiIinCE 6.0 Lab 2: Application Development

Import and Export Settings
International Settings
Keyboard
Startup
Task List
Web Browser
Projects and Solutions
Source Contral
Text Editor
Database Tools
Debugging
Device Tools
General
Devices
Farm Factors
HTML Designer
Platform Builder for CE
Windows Forms Designer

O-E-E-E-E-E

BH-E-H
=

Show devices for platform:

R

Devices:

Default device:

iMx31 CE 6.0 ARMV4I Device

v|

Rename...

Properties...

| o

l [ Cancel

m SelectiMX31 CE 6.0 under “Show devices for platform:” and under “Devices:” select iMX31
CE 6.0 ARMV4I Device then click Properties...

m Select Configure next to Transport and specify your device’s IP address

Configure TCP/IP Transport

[ ] Use fixed port number: I:I

Device IP address

(") Obtain an IP address automatically using ActiveSync

(%) Uge specific IP address:

| 10.0.5.3

4

Ok

| [ Cancel

]

m Click OK at all the open windows to save the selected settings.

m Ensure that the Device toolbar is visible (see below for an image of it). If it is not visible,
enable it by selecting View | Toolbars | Device and make sure the checkbox next to Device

is checked.

iMx31 CE 6.0 ARMV4I Device

'E]?(;:-'] J*-..-*_i

m SelectiMX31 CE 6.0 ARMV4I Device from the dropdown box and click the E]? button next to
the pulldown box to connect to your i.MX31 SOM-LV.

m  Assuming ConManClient2 and CMAccept are still running on the VIA device, the connection
should succeed. If it fails, return to the first OS Design, enter the Target Control screen by
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pressing ALT+1 and then type gi proc to list all the running processes and verify that those
applications are running. If not, run ConManClient2 first with either the Target | Run
Programs window or by typing at the Target Control screen s ConManClient2, then run
CMAccept

Connecting...

To 'iMX31 CE 6.0 ARMVY4I Device'
Connection succeeded.

Close

Now that you’ve successfully connected, you can deploy to the device by selecting Debug |
Start Debugging or clicking the right-facing green arrow on the debugging toolbar.

You may get a dialog asking where to deploy your application. Make sure that iMX31 CE 6.0
ARMV4I Device is selected and select Deploy

Deploy DeviceApplication1

Choose where to deploy your application. Deploy
Device: Cancel

iMx27 CE 6.0 ARMV4I Device

iM% 27 CE 6.0 Web Dev ARMV4I Device
iMx31 CE 6.0 AEMV4I Device

Pocket PC 2003 Device

Pocket PC 2003 SE Emulator

Pocket PC 2003 SE Sguare Emulator
Pocket PC 2003 5E Sguare VGA Emulator
Pocket PC 2003 5E VGA Emulator
Windows CE 5.0 Device

Show me this dialog each time I deploy the application

The application should run on your target device. Click the button you created to show a
messagebox. From here, it's straightforward to do whatever .NET Compact Framework
development you need to do.
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Hello, wiorld

When you're done, just close the application and return to the Visual Studio instance with
your managed code.

Using Breakpoints and Run-time Exceptions

Note: This section does not always work properly. It might not be possible to set the breakpoint
and have it be hit while debugging.

Now we’ll see some of the features available when debugging on a remote device with Visual
Studio through the Core Connectivity suite.

Return to your application code and add another MessageBox.Show statement after the first

Add a breakpoint before the second statement by moving the cursor the second statement
and pressing the F9 key.

é private wold buttonl Click(object sender, Eventlhrgs e)

{

Mezzagebox.3how ("Hello, World. More after the bhreak™):

Show("Let's continue. ™) ;

int zero = 0O:
int answer = 1 / =zero:

Add code which will generate an exception after the second messagebox statement. A good
example would be to create an int, assign the value 0 to it, then divide another number by the
0-assigned integer. Note that the compiler will not allow you to divide by a constant zero.

Run the application again. After closing the first messagebox, visual studio will reach the
breakpoint and stop, allowing you to step through the code. Press the F10 key to run the next

statement
Press F10 again to run the next two lines.

An exception will be triggered when you divide 1 by 0:
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Microsoft Visual Studio

&n unhandled exception of type 'System, DivideByZeroException’ occurred
« 0N Devicedpplicationl,exe

il

mreak |[ Cantinue

5 Interfacing with Native Code

Now we’ll engage in a somewhat more difficult activity: Interfacing with a DLL written in native
(unmanaged) C++. This is necessary for a number of tasks, especially when it comes to writing
code for embedded devices.

5.1 Open Pre-created Windows Forms Project

Go to the instance of Visual Studio 2005 running your new managed application.

m Close the current application by selecting File | Close Solution. Save changes if you wish.

m In the same instance of Visual Studio, open the LogoApp application at
C:\Labs\Lab2\LabFiles\LogoApp\LogoApp.sin

m Set the project’s active build configuration to Release mode by using the main toolbar or by
entering Build | Configuration Manager
5.2 Deploy to the Target Device

m  Configure your target device connectivity options as with the previous part. First open the
Device toolbar if it isn’t open already with View | Toolbars | Device, then select iMX31 CE
6.0 ARMV4I Device from the pulldown menu in this toolbar as shown

MX31 CE 6.0 ARMV4I Device - g A

-

m Click the Device Options (ﬁ) button and at the screen select the iMX31 CE 6.0 ARMV4I
Device again
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O-E-E-E-E-E

BH-E-H

Import and Export Settings | Show devices for platform:
[ntermational Setings frocicees 4
Keyboard

Startup Devices:

Task List :

Web Browser
Projects and Solutions
Source Contral
Text Editor
Database Tools
Debugging Properties...
Device Tools

General

Devices

Farm Factors
HTML Designer Default device:

Platform Builder for CE iMX31 CE 6.0 ARMV4I Device v|
Windows Forms Designer

Rename...

4

[ Ok, l [ Cancel

Rev A

Open the Properties screen after selecting iMX31 CE 6.0 ARMV4I Device, then select
Configure and enter your device’s IP address

Click OK at each open window to save the current settings.
Return to the instance of Visual Studio with your OS Design

Run ConManClient2 and then CMAccept by using Target | Run Programs and double
clicking them in the list. (Note that if ConManClient2.exe is still running from earlier, you can
just run CMAccept again. Running it again doesn’t cause any problems, though).

Return again to the instance of Visual Studio with the LogoApp solution open

Verify that iIMX31 CE 6.0 ARMV4I Device is selected in the Target toolbar as in the image
below:

iMX31 CE 6.0 ARMV4I Device ML N S

Click the Connect to Device (3]?) button to connect to the device
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Connecting...

T,Hf — Lg]
q avicn

To 'iMEZ7 CE 6.0 ARMY4I Device'
Connection succeeded,

Close

m Select Debug | Start Debugging to deploy the application to the device and run it

m It should look similar to the following image:

5.3 Create a Native DLL Using a Custom SDK

Now we’ll create an unmanaged DLL in Native C++ capable of performing some tasks that are
awkward to do directly through C#. The purpose of this section is just to provide a basic overview
of how this is done.

m  Stop the running application by selecting Debug | Stop Debugging

m  Right click Solution ‘LogoApp’ and select Add | New Project from the context menu that
pops up.
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Add New Project
Project bypes: Templates: |§|
=) Wisual C++ Yisual Studio installed templates
AaTL
CLR EP.TL Smark Device Project ﬁﬁ MFC Smart Device ActiveX Contral
General aﬁ MFC Smart Device Application g]ﬁ MFC Smark Device DLL
MFC ﬁWinSZ Srnark Device Project
Smatk Device
Win3z My Templates

Dkher Languages
Cther Project Types
PlatFarm Builder For ZE 6.0

=il Search Online Templates. ..

& Win3Z or Console project: for Windows Mobile and other Windows CE-based devices |

Mare: | RegReader |

Location: |C:1Labs'l,LabZ'l,LabFiIes'l,Lugu.ﬂ.pp v| [ Browse, .. l

K H Cancel l

m Create a Win32 Smart Device Project under Visual C++ | Smart Device named
RegReader

m  The new project wizard will pop up. Select Next at the Overview screen that pops up to go to
the Platform Selection screen

m At the Platform Selection screen, select the default platform in the right list and click the left
arrow button to remove it from the new project.

m Select the iIMX31 CE 6.0 SDK we created earlier and installed in the left window and click the
right arrow button to include it into the new project.

m Afterward it should look like this:
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Win32 Smart Device Project Wizard - RegReader

:ﬁlm Platforms
CErYiEn Select platform SDKs to be added to the current project.
Flatforms nstalled SDKs: Selectad SDKs:
&pplication Settings Pocket PC 2003

Smartphone 2003
Platform Builder

iMx27 CE 6.0

iMy 27 CE 6.0 Web Dev

) &

iMX31CER.O

Instruction sets: ARMVAL

< Previous ] [ Mext = ] [ Finish ] [ Cancel

m Click Next to continue to the final step of the wizard

m At the final window create a DLL, but do NOT select “Export symbols”. The template which
exports symbols uses the C++ technique for doing so, which is straightforward to import into
a C++ application but difficult to make compatible with C# p/invoke techniques
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Win32 Smart Device Project Wizard - RegReader,

r— Project Settings
3
<G
CErYiEn Application type: Add support for:
Flatforms ) Windows application [Jan
&pplication Settings (O Console appiication [ mrc
@ DL

() Static library

Additional options:
[] Empty project
[] Export symbals

Finish ] [ Cancel

m Click Finish to create the DLL project.

m First we'll add an exports.def file to export a function. Right click the new RegReader DLL
subproject and select Add | New Item to add a new file

m Create afile of type Code | Module Definitions File named exports.def (or whatever name
you wish, just remember to use it in the next step)
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Add New Item - RegReader,

Categories: Templates: |§|
= Wisual C++ Yisual Studio installed templates
I
Code {4 C++ File {.cppy |n] Header File {.h)
Drata @Midl File .idl} ﬁMudule-DeFinitinn File {,def)
Resource .%‘] Component Class .%‘] Installer Class
Web
LItiliky My Templates
Property Sheets .
| Search Cnline Termplates. ..
Creates a DLL export definition file |
Marme: | exports,def |
Location: | c:iLabsiLab2iLabFilesiLogodppl RegReader | [ Browse, .. l
[ Add ] [ Cancel l

m Right click the RegReader project again and select Properties. In the property pages under
Linker | Input verify that the Module Definition File is set to the same name as the .def file
you just created

m In the Property Pages under Deployment set the Remote Directory to the same directory
LogoApp.exe is being deployed to, which is %CSIDL_PROGRAM_FILES%\LogoApp (just
change the RegReader to LogoApp in this field)
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RegReader Property Pages

Configuration: |Acﬁve{Release} » i Platform: iAv:tiveUMXBi CE 6.0 (ARMV4T)) V__| [ Configuration Manager... ]
[# Common Properties |El General
[=- Configuration Properties Deployment Device iM% 31 CE 6.0 ARMV4I Device
General Additional Files
Debugging 94CSIDL_PROGRAM_FILES%\LogoApp L
Deployment Bl Server Side Actions
- CfC++ | Register Output Mo
= Linker
- General
Input
Manifest File
Debugging
System
Optimization
Embedded IDL
Advanced

- Command Line
- ¥ML Document Generator
[#- Browse Information
- Build Events
[+ Custom Build Step

- Authenticode Signing

. .Remute Directory
The remote path to which the primary project output will be copied,

l_ 0K l [ Cancel l [ Apply

m Click OK to return to the project

m Double click RegReader.cpp and add the following code above the DIIMain function:
//Reads HKLM\Software\LogoApp\DefaultSpeed and returns the value

DWORD getDefaultSpeed ()
{
HKEY hKey;
LONG 1Ret;
DWORD dwType,dwSize;

DWORD dwDefaultSpeed = 5;

1Ret = RegCreateKeyEx (HKEY LOCAL MACHINE, L"SOFTWARE\\LogoApp",

0, NULL, 0, KEY ALL ACCESS, 0, &hKey, NULL) ;

if (ERROR_SUCCESS == lRet)

{

1Ret = RegQueryValueEx (hKey,L"DefaultSpeed", NULL, &dwType,

(LPBYTE) &dwDefaultSpeed, &dwSize) ;
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if (ERROR_FILE NOT FOUND == 1Ret)

{

RETATILMSG(1l, (L"RegReader: DefaultSpeed not found")) ;

else

RETAILMSG (1, (L"RegReader: Obtained speed of %d",
dwDefaultSpeed)) ;

}

else

ERRORMSG (1, (L"RegReader.dll: Could not access key"));

RegCloseKey (hKey) ;

return dwDefaultSpeed;

}

m  Add the following line to RegReader’s exports.def file:
EXPORTS getDefaultSpeed

Interface with the New DLL
Now we’ll add code to LogoApp to use the exported function in RegReader

m  Add the following line to LogoApp’s Form1.cs near the top, below the other using
statements: (this will use the p/invoke library to access unmanaged code)

using System.Runtime.InteropServices;

m Next add the following code above the public Form1() constructor statement
[D11TImport ("RegReader.dll")]

static extern UInt32 getDefaultSpeed() ;

m  Now add the following lines to the Form1() constructor somewhere between
InitializeComponent() and the tmr code:

xVelocity = (int) getDefaultSpeed() ;
yVelocity = (int) getDefaultSpeed() ;
MessageBox.Show ("Default speed from Registry: " + getDefaultSpeed()) ;
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That’s all that should be necessary to call the function from the DLL.

Now we’ll set up the dependencies so that RegReader will be deployed as part of LogoApp.
Right click Solution ‘LogoApp’ and select Properties

At the Common Properties | Project Dependencies screen, select LogoApp from the
pulldown box and check the box next to RegReader to set RegReader as a dependency of
LogoApp, then click OK

Solution ‘LogoApp’ Property Pages

[=)- Cammon Properties Projeck:
Startup Project
Project Dependencies
Debug Source Files Depends on:

Configuration Properties

Logodpp L

MF eqReader

[ Ok, H Cancel ]

Run the application again by selecting Debug | Start Debugging. RegReader should be built
and deployed automatically, and then LogoApp built and run again. At startup the application
will display a messagebox with Default speed from registry: 5

Observe that the logo moves more quickly now than before

Close the application by selecting Debug | Stop Debugging

To verify that our application is reading this value from the registry, we’ll use the Registry Editor to
modify it and then run the program again.

Rev A

Return to the first instance of Visual Studio with your OS Design, then start the Remote
Registry Editor by selecting Target | Remote Tools | Registry Editor

Navigate to HKEY_LOCAL_MACHINE\SOFTWARE\LogoApp and observe that this key
was created by the RegReader DLL
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£ Windows CE Remote Registry Editor [Z”E|rz|
Reqistry Edit  Wiew Connection  Help

Ba| 20| Tlem| W] &[22 3 |m8|wE

28| ]

[ notify # | | Mame | Data

(1 Platform ab](Default) {value not set)
+ I:I Services

(L shimEngine
+-[_7] snd
- SCOFTWARE
+-_] Apps
‘3 Logofpp
+-[_7 Microsaoft
+ I:I Swskem
+-[C] TaP

+-[ 7] Time Zones ~| 1% >

Ready

LM
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Create a new DWORD value by right clicking in the LogoApp key and selecting New |
DWORD Value. Name the new value DefaultSpeed

New DWord Value [‘$_<|

M ame:
|Defau|t5 peed

Walle:

|1 3]
] | Cancel

Set this value to something other than 5, such as 15.

Return to the instance of Visual Studio with LogoApp and run the application again by
selecting Debug | Start Debugging

Note that the messagebox now says “15”

Observe that the logo moves even more quickly now than before

Congratulations! You have successfully integrated managed and unmanaged code!

Summary

You have now completed all the steps in this guide. Here’s what we have covered:

Adding the Core Connectivity helper files to an OS Design using a subproject
Creating and installing a custom SDK based on an OS Design
Developing with Managed code using the .NET Compact Framework

Deploying code to a remote device using Visual Studio 2005 and the Core Connectivity
framework
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m Debugging code on a remote device

m Creating and interfacing with a native C++ DLL from C#
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