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The mgjority of timein the development process of an Contents
embedded platform isinvested in testing the stability of the
platform. To help this process, Windows Embedded CE 6.0 2. Examples

Embedded CE 6.0 Test Kit (CETK). ThisCETK containsall
the tools required to run the repetitive tests in a particular
order.
This application note includes the following:

» Describes the setup process to use the CETK

e Describes how to usethe CETK with the tests
provided by Microsoft

* Describes how to use the custom test provided by
Freescale, followed by an example of a custom test
for thei.MX31 PDK platform

1 CETK Overview and Setup

Thissection describesthe CETK overview and the CETK set
up in detail.

© 2010 Freescale Semiconductor, Inc. All rights reserved.

tool kit has an automated testing kit in the form of Windows 3. ReViSONHISONY ...

freescale"

semiconductor



CETK Overview and Setup

1.1 CETK Overview

The CETK tool consists of a server application that runs on a development workstation and also a client
software that runs on each target device.

The core of CETK contains three process:

* Tux Harness

» Kato Logging Engine

» Device Driver Loader
The CETK provided two different versions of Tux, Tux Test Harness and Tux.Net Test Harness. The Tux
test harnessisaclient/server test harness that executesthe test modul es stored in dynamic-link library (dll).

The Tux.Net isaversion of the Tux written in C# and is designed to run tests that are written in managed
code on Windows CE based devices.

Kato isalogging engine which isdesigned to provide asinglelogging interfaceto all the test applications.
This logging engine can route the output of a test to multiple output devices. The process creates Kato
logging objectsthat contain theinformation of the testsand using thisobject, theinformation istransmitted
to alocal or remote server.

The Device Driver Loader and Tux Extender (DDLX) is a process followed, to place the dll test code in
an application or a Device.exe address space. If DDL X is not used, then the dll of the test is placed in the
same address space of the Tux harness.

In conclusion, the Tux with the help of DDLX, runs the tests dlls on the Device. The Kato obtains the
resultsfrom the dll and transmitsthisinformation to the server used. Thisinformation istypically received
by the CETK application, that acts as aremote server.

1.2 CETK Setup

The CETK has multiple ways of connecting to a particular device, but this application note covers only
the ones that are used in thei.MX platforms. For more information about the rest of the configuration
options, refer to CETK Setup section of the CETK help.

The two types of communication layersinthei.MX platform are the KITL transport for Windows CE and
the Microsoft Active Sync.

The device settings must be set prior to using the CETK application for thefirst time. These device settings
configure the communication layer used.
The steps required to configure the device settings are as follows:

1. Within the Test Kit application, go to Connection menu option and select Start Client. This opens
a Device Connection window.

2. Click on the setting to open the Windows CE platform manager configuration window.

3. The platform manager configuration window is used to add and configure devices. The default
deviceisaready set to usethe KITL. The properties settings to use the KITL are Transport: KITL
Transport for Windows CE and Startup Server: KITL Bootstrap Server.

4. To support the Active Sync connection, add a new device with an appropriate name such as
Active Sync Device.
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5. Select the new device and click on properties.

6. On the Device Properties Window, select Transport: Microsoft Active Sync and Startup Server:
Microsoft Active Sync.

7. Closeall the windows by clicking Ok.

8. Now, while connecting to a device, choose between the Default Device with KITL transport and
the new Active Sync device.

2 Examples

This application note provides two different examples of how to use the CETK. One example shows how
to run a custom test using CETK and the other shows how to run a Microsoft test using CETK.

2.1 Running Custom Freescale Test

The example describes the Freescale custom PMIC test which is provided with the i.MX31 PDK. To
follow the steps, the latest SDK for the platform must be installed. The detailed instructions for the
installation process of the SDK islocated in thei.MX31 PDK 1.X Windows Embedded CE 6.0 user guide.
This user guide and the latest SDK can be found on the www.freescale.com\imx web site.

2.1.1 Compile Process

The previous step involves building an OS image with the desired configuration. Thisimage should have
the KITL connection enabled and the Windows Embedded CE Test Kit component and thisis located in
the catalog under the Device Drivers section as shown in Figure 1.

How to Run BSP Unit Test on Windows CE Using i.MX Platforms, Rev. 0

Freescale Semiconductor 3



Examples

Figure 1 shows the catalog items under the device drivers section.

Catalog ltems View ~ 3 X
| Fitter = ] | <Search> - &
=@ iMX313D5Mobility
w3 BSP
=3 Core OS5
=-d CEBASE
- Applications - End User
+ 1 Applications and Services Development
+ -1 Communication Services and Networking
-3 Core OS Services
w03 Device Management
+ -1 File Systems and Data Store
+__| Fonts
41-d Graphics and Multimedia Technologies
+___| International
+ - Internet Client Services
4 Security
+ -1 Shell and User Interface
+ - Voice over IP Phone Services
+-C1 Windows Embedded CE Error Reporting
-1 Device Drivers
- Audio
- Bus Drivers
w3 Camera
w1 Direct3D Mobile
m-{J Display
- Input Devices
- Networking
m-Ld PC Card
M- SD
-3 SDIO
m-Ld Serial
w1 Smart Card
m-{H] Storage Devices
- USB Function
-3 USB Host

m-{d Third Party

L‘;SC“J(ICIT Explorer | @) Catalog ftems View |5 Class View

Figure 1. Catalog Items View

The steps required to compile the application are as follows:

1. Withinthe Platform Builder, go to Build OS menu option and select Open Release Directory menu
option to open a DOS prompt.

2. Change to PMIC TESTS directory. (\ W NCE600\ SUPPORT\ MX31\ TESTS\ PM C)

3. Enter set w NCEREL=1 on the command prompt and hit return. This copiesthe built DLL to theflat
release directory.

4. Enter the build command - bui I d - ¢ at the command prompt and hit return. The output result
should be the same as the one shown in Figure 2.

After the build is complete, the pni ctest . di | fileislocated in the release directory.
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Figure 2 shows the compilation of the application in the DOS prompt.

_WINCEDRIVE=C:
_PROJPUBLICROOT =C: “\WINCE6BA~05De s igns*iM{313DSMobilit y\WINCE6BB~PUBLIC
Mince ARMU4I iMH313DSMobility iME313D8 Development Environment for Enrigue

C:\WINCE6BB~05Des igns~iMA313DSMobility\RelDir~Freescale_i MX31_3DS_ARMU4I_Release>cd C:™
C:\>cd WINCE6A@~SUPPORT“MX31~TESTS\PMIC
C:\UINCE6BB~SUPPORT M 31 TESTS\PMIC>set WINCEREL=1

C:\WINCE6BA~SUPPORT\ME31\TESTS~PHIC>build —c
Build for Windows CE (Release 681> (Built on Aug 17 2886 15:18:52)
File names: Build.log Bu11d wren Build.err Build.dat
BUILD: [Thrd:Sequence:Ty 1 Message
BUILD: [B@A: BBBBBBBBBB PROGC 1 Build started with parameters: —c
BUILD: Build started in directory: C INCEGBB\SUPPORT\HH31\TESTS\PHIC
BUILD: Checking for C:\WINCE6BAB“zdk:\bin“i386 srccheck.e
BUILD: [AQ:0AAAAAARA3 : PROGC 1 Running passes WCEFILESHA, MIDL. MC. ASN. THUNK. PRECOHPHERDER COMPILE, LIB, LINK. MANAGED
RESX. MANAGEDMOD, MANAGEDDLL, MANAGEDEXE. MANAGEDWIN for ARM.
[@8 : 38BABAABA4 : PROGC 1 Computing include file dependencies:

HBRBBBRAS : PROGC
HBRBBBBA6 : PROGC
BARARRAAT : WARNS
HIRBRRRES - WARNS
HBRBBRBAY : PROGC
HBRBBRA1 S : PROGC
AAARABAZ L : PROGC
HBRBBBA34 : PROGC
HBRBBRA3 7 : PROGC
800680646 : PROGC
HBRBBBB43 : PROGC
HBRBBBB46 : PROGC
HBRBBRB47 : PROGC
AAAAARAG 3 : PROGC
HBRBBBRY6 : PROGC
HBRBBBR?8 : PROGC
HBBBBR112 : PROGC
HBBBBA141 : PROGC
HBRBBE143 : PROGC
BAAAAA144 : PROGC
AAAAAA145 : PROGC
HBBBBA146 : PROGC
BAAAAA147 : PROGC
HBBBBE148 : PROGC
AAAAAR1 49 : PROGC
HBRBBE156 : PROGC
HBRBBA151 : PROGC
8006880152 : PROGC
HBRBRE153 : PROGC
HBRBBA154 : PROGC
BBRBRA155 : PROGC
AAAAAA156 : PROGC
HBRBBA15 7 : PROGC
HBRBRE158 : PROGC
HBRBBE159 : PROGC
HBRBBA166 : PROGC
HBRBBA161 : PROGC
HBRBBB162 : PROGC
AAAAAA163 : PROGC
HBBBBR164 : PROGC
HBBBBA165 : PROGC
HBRBBB166 : PROGC

[AA : BERBABA16 7 : PROGC

Checking for SDK include directory: C::\WINCE6BB“sdk~CE-xinc.

Scan CG:“\WINCE6BB\SUPPORT“ME31\TESTS\PMIC~

Director MWINCEe@B~platformscommonssrchsocsfreescale~iMR31ADS \inc™ does not exist.
Director SUWINCE6BBplatformscommonssrchsochfreescalesmxarmlilsinc™s does not exist.
Saving C:\WINCE6GABNSUPPORT*MX31~TESTS\PHMIC:\Build.dat.

Building COMPILE Pass in C:“\WINCE6BB~SUPPORT~ME31-\TESTS\PMICN directory.

Compiling .“pmictest.cpp

Compiling .~globals.cpp

Compiling .“test.cpp

Compiling .“adc_test.cpp

Compiling .“bhacklighttest.cpp

Compiling .“convity_test.cpp

Compiling .“pmic hatterytegt.

Building LIB Pass in C: \UINCEBBB\SUPPORT\HHBl\TESTS\PHIC\ directory.

Linking obj“~ARMU4I~retail~PHMICTEST.1lib

Building LINK Pass in C:\WINCE6BBSUPPORT“MX31~TESTS~PHMICN directory.

Linking obj“ARMU4I\retailPMICTEST.d11l

%auing C:\UINCEGBBA~SUPPORT“MX31~TESTS~PMIC~Build.dat .
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C: \WINCE6BB~SUPPORT“MX31\TESTS“\PMIC>_

2.1.2

Figure 2. Compiling the Application at the DOS Prompt

Integration and Running Process

The PMIC test provided by Freescale must be run in kernel mode and to accomplish this, the tux process
needs to be run on kernel mode. The kernel mode version of the tux process must be copied, asit is not
copied to the release directory by default. The name of the kernel version of the tux dil isktux. di 1. This
fileislocated in\ Program Fi | es\ M crosoft Pl atformBui | der\ 6. 00\ cepb\ wcet k\ ddt k\ ar mv4i and thefile
must be copied to the release directory.

The test can berun in two different ways. Oneis by using the Target Control command window in the
Visual Studio and the second option is to use the CETK application.
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2.1.21 Use of the Target Control Window to Run Test

To use this option, the tux.exe and kato.dll files must be available in the release directory. Thesefiles are
not available by default and hence need to be copied from the location \ Progr am Fi | es\ M cr osof t
Pl at f orm Bui | der\ 6. 00\ cepb\ wcet k\ ddt k\ ar nv4i to the release directory.

The steps required to run the PMIC test using the Target Control window are as follows:

1. Withinthe Platform Builder, goto Target menu option and select Target Control menu option. This
opens a Windows CE Command Prompt window.

2. Runthiscommands tux -o -n -d pnictest.dll onthecommand prompt window, as shown in
Figure 3.

The test should start and the test results can be viewed in the output panel of the Visual Studio.

Figure 3 shows the running of the commands tux -o -n -d pnictest.dl | inthecommand prompt
window.

Windows CE Command Prompt (Alt-1) @

Windows CE Command Prompt
<command>: 3hell commands {'?' for shell help)
*.<command>’ : Debugger commands {'.?° for help)
‘t<{command>' : Debugger extension commands
Ctrl-0: Abort pending command
Ctrl-L: Clear all
Ctrl-A: Select all
Ctrl-F: Find (F4: Search forward, Shift-F4: Search backwards)

Windows CE>s tux -o -n -d PMICTEST.d1ll
Windows CE>

Figure 3. Running the Command Stux -0 -n -d pmictest.dll

21.2.2 Use of the CETK Application to Run Test

The steps required to run the PMIC test using the CETK application are as follows:
1. A KITL connection needs to be established between the platform and the Visua Studio.

2. Go to windows Start Menu and open the CETK application from the Windows Embedded CE 6
folder.

3. Within the Test Kit application, go to Tests menu option and select User defined... option. This
opens a User-defined test wizard.

4. In the Operation window, select Add a New Test, as shown in Figure 4.
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Figure 4 shows the User-Defined Test Wizard where * Add a New Test’ option is selected.

User-Defined Test Wizard M

Operation

“You may choose to add a new test orto edit or delete an existing test.

Chiooze the operation that pou wizh to perfarm.
@ Add aMew Test
() Edit An Existing Test

() Delete An Exizting Test

cBack |[ Ned> | [ Cancel

Figure 4. User-defined Test Wizard

5. Inthe Add window, enter the name of the test, browse for the location where the dll files are
stored and select the ARM4I processor, as shown in Figure 5. The wizard sets the command and
this command needs to be changed to add - n (kernel mode) option in the next step.

Figure 5 shows the adding of a new test in the User-Defined Test Wizard - Add window.

' R
User-Defined Test Wizard l&]

Add
‘You have the option to add a new test to the list of user-defined tests.

Enter a unique friendly name, the TUX module, and the processor type for the test. You
may alzo add optional parameters to the end of the command line.

Test Kit: Windows Embedded CE Test Catalog v]
MName of Test: PMIC TEST

TUX Madule [DLLJ: C:\WINCERODMDS Designahit31 30
Command Line: tug -0 -d PMICTEST. Il

Processor: ’AF! b4l - ]

[] Test requires additional suppart files.

<Back |[ Net> | [ Cancel

Figure 5. Adding of a New Test
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6. Click Finishto complete the wizard with any of the two copy options.

7. Within the Test Kit application, go to Connection menu option and select Start Client. This opens
a Device Connection window.

8. Click on Connect... and use the default device. By default, this device usesthe KITL connection,
and the transport layer is the one used in this example. This step establishes the connection
between the device and the CETK application.

9. Within the Windows CE Test tree, thereis a User Test folder available and inside thisis the new
PMIC TEST, as shown in Figure 6.

Figure 6 shows the Windows Embedded CE Test Kit window.

E". Windows Embedded CE Test Ki

Server Connection View Tests Help
=-{% Windows Embedded CE Test Kit Server
=-[E5 WindowsCE (ARMVAT)
5@ [E] Windows Embedded CE Test Cataleg
4[] Audio
+ (3 Audio Quality Test
+-[1" Bluetooth
+ [ Camera
+ -2 Cellular
+ -[12 Display
+ -2 Ethernet
2113 Filesys
-7 IR Port
+ -3 Keyboard
+ 27 Modem
+ -[Z3 Mouse
+ [ Multimedia
+- 1) NLED
+ [ OAL Cache Tests
+-[Z] OAL Interrrupt Tests
1111 OAL Toctl Tests
+1-[1] OAL Kitl Tests
+ -2 OAL Timer Tests
+ -[27 Other Tests
+-[1 Parallel Port
47 PC Card
-] Performance Tests
+ (L Printer
+ -[Z1) Serial Pert
+ 27 Smart Card
+ -7 Storage Device
b -2 Touch Panel
417 USE Port
=[] User Tests
BT Y et
(L] VeIP
#-(20 WiFi

‘WindowsCE (ARMV4I)

Figure 6. Windows Embedded CE Test Kit Window
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10. Right click on the PMIC TEST and select edit command line to enter the correct command - t ux
-0 -n -d pnictest.dl | and set thischange permanently.

Now to run thetest, right click on the PMIC TEST and select quick start to start the test. The test results
can be viewed in the output window of the Visua Studio.

The test results can also be viewed in the CETK parser. To open the result of this particular test within the
Test Kit application, go to Tests menu option and select View Results... option. Then, browsefor the PMIC
Test results as shown in Figure 7. This step opens the CETK parser with the test results.

Figure 7 shows the steps to open the CETK parser to view the test results.

" Windows Embedded CE T =i
Server Connection  View Help
=& Windows Embedded User defined...
=[5 WindowsCE (ARM
- @ EI Windows Er Suite Editor...

B 22 Audio Export Test Suite...

w0 Audio Qual  [mport Test Suite...

-7 Bluetooth

m-[C0 Camera Start/Stop tests >

@ (0 Cellular View resubts » WindowsCE (ARMVAT) » View All Results

i+ (] Display - Audie v

B O Ethernet e o ,

G Fleys udio Quality Tes

& 7 IR Port Bluetooth 4

+ [C1 Keyboard Camera »

a1 Modem Cellular 4

a1+ Mouse .

H Displ 3

o [ Muttimedia UL

w1 (7 NLED Ethernet 3

- [Z OAL Cache Tests Filesys '

-] OAL Interrrupt Tests IR Port »

w-[C0 OALloctl Tests Keyboard b

a1 OAL Kitl Tests et ,

-2 OAL Timer Tests odem

@ [ Other Tests Mouse b

+ v Parallel Port Multimedia »

(ot PC Card NLED v

w)-[_] Performance Tests OAL Cache Tests N

/- [0 Printer

.2 Serial Port OAL Interrrupt Tests 3

@ [ Smart Card OAL Ioct Tests »

+ [ Storage Device QAL Kitl Tests 3

(0 Touch Panel OAL Timer Tests 3

al-[1! USE Port Other Test N

£ User Tests er e

[ 17 PMIC TEST [Passed]| Parallel Port 3

-2 VoIP PC Card »

) (2 WiFi Performance Tests 3
Printer 3
Serial Port 3
Smart Card 3
Storage Device 3
Touch Panel 3
USB Port 3
User Tests 3 PMIC TEST
VoIP 3
WiFi 3

Displays the test results.

Figure 7. Steps to Open the CETK Parser to View Test Results

This steps example how to run a custom Freescale test using CETK, Freescale provided with their BSPs
multiples customstest, for the particular commands needed to compile arun the test consult the Windows
Embedded CE 6.0 Reference Manual for the BPS used.
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2.2 Running Microsoft Test

The test provided by Microsoft can be run on any platform with a Windows Embedded CE 6.0 BSP. For
thisexample, the platform to useisthe i.MX31 PDK. To follow the steps, the latest SDK for the platform
must beinstalled. The detailed instructions for the install ation process of the SDK islocated in thei.MX31
PDK 1.X Windows Embedded CE 6.0 user guide. This user guide and the latest SDK can be found on the
www.freescale.com\imx web site.

2.2.1 Running Process

The previous step involves building an OS image with the desired configuration. Thisimage should have
the KITL connection enabled and the Windows Embedded CE Test Kit component and thisis located in
the catalog under the Device Drivers section as shown in Figure 8.

Figure 8 shows the Windows Embedded CE Test Kit option enabled under the Device Drivers section.

Catalog ltems View 1 x
=| Filter = ] | <Search» hE nj
=@ iMX313D5Mobility

-3 BSP

5-d Core 0%
=-3 CEBASE

- Applications - End User

- Applications and Services Development

- Communication Services and Networking

- Core OS Services

- Device Management

m-{d File Systems and Data Store

&-Cd Fonts

@4 Graphics and Multimedia Technologies

&1 International

- Internet Client Services

m-Cd Security

@ Shell and User Interface

- Voice over IP Phone Services

- Windows Embedded CE Error Reporting
-1 Device Drivers
&-Cd Audio

-3 Bus Drivers
w1 Camera

- Direct3D Mobile
m-[J Display

- Input Devices
m-[d Metworking
w-Cd PC Card

m-C3 S

-3 SDIO

- Serial

m-[] Smart Card
m-[m] Storage Devices
-1 USB Function
m-C3 USB Host

m-[d Third Party

g ?5c\'.\t|cn Explorer | @) Catalog ftems View £ Class View

Figure 8. Windows Embedded CE Test Kit Option Enabled

In this example, the Microsoft test that is run isthe DirectDraw Test.
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1. A KITL connection needs to be established between the platform and the Visua Studio.
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2. Within the Test Kit application, go to Connection menu option and select Start Client. This opens
a Device Connection window.

3. Click on Connect... and use the default device. By default, this device usesthe KITL connection,
and the transport layer is the one used in this example. This step establishes the connection

between the device and the CETK application.
4. Within the Windows CE Test tree, there is afolder named Display, and inside thisis the

DirectDraw Test, as shown in Figure 9.

Figure 9 shows the DirectDraw Test option under the Display folder.

E", Windows Embedded CE Test Kit

Server Connection View Tests Help

=48, Windows Embedded CE Test Kit Server
=[5 WindowsCE (ARMVAID)

g @ |8 Windows Embedded CE Test Catalog

+- [ Audio

71 (1 Audio Quality Test

+ -7 Bluetooth

o -[Z Camera

+ -1 Cellular

5[] Display

Z:}% Direct3D Mobile Driver Comparison Test
{:}@3 Direct3D Mobile Driver Verification Test
i:}& Direct3D Mobile Interface Test
{:}% Direct3D Mobile Performance Test
B ovection T

{:}& DirectDraw Performance Test
{:}& Graphics Device Interface Performance Test
H {:}% Graphics Device Interface Test

+ -7 Ethernet

+ (23 Filesys

-7 IR Port

+-[_] Keyboard

& 7 Modem

+ [ Mouse

+1- (11 Multimedia

-1 NLED

& -[Z1] QAL Cache Tests

o I3 oaL Interrrupt Tests

11 (1] OAL loct! Tests

+1- (11 OAL Kitl Tests

+ -[Z1] OAL Timer Tests

o -[Z3 Other Tests

+ -7 Parallel Port

+1-[0 PC Card

+ .| Performance Tests

+ -2 Printer

o -[Z7 Serial Port

+ -7 Smart Card

+ [0 Storage Device

+ -[Z1 Touch Panel

+-[[v USB Port

o -2 User Tests

-3 VolP

-2 WiFi

‘WindowsCE (ARMVAT)
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Now torunthetest, right click on the DirectDraw Test and select quick start to start thetest. Thetest results
can be viewed in the output window of the Visua Studio.

The test results can also be viewed in the CETK parser. To open the result of this particular test within the
Test Kit application, go to Tests menu option and select View Results... option. Then, browse for the
DirectDraw Test results. This step opens the CETK parser with the DirectDraw Test results.

These steps can be used to run most of the Microsoft tests, but there are few tests that need different steps
or some previous setup to run. For more detailed information, seek the help of the CETK application.

3 Revision History

Table 1 provides arevision history for this application note.

Table 1. Document Revision History

Rev. )
Number Date Substantive Change(s)
0 05/2010 | Initial release
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