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HVAC Controller, Freescale
MQX RTOS for MCF52259
Covers both M52259EVB

and M52259DEMOKIT

This lab will guide you through the general
use of Freescale MQX operating system under
the CodeWarrior™ environment to familiarize
you with the general compile and download
process as well as provide an understanding
of the application.

Demonstrates
e MQX project in CodeWarrior IDE

e Project build, download and run in
CodeWarrior IDE

e MQX Shell and serial line console
e MQX GPIO driver (push button and LEDs)

Step by Step Instructions

1. Make the following connections from the
MCF52259 board to the computer. See
Figure 1 to the right, or Figure 2 below.

a. USB debugger connection to a
USB port on PC

b. Serial Port 0 (UART 0) to a Serial
Port on PC

c. Attach power cable and turn on the
board’s power switch (M52259EVB only)

2. The first time you connect the USB
debugger cable to your PC, Windows will
install a driver for the debugger. Follow the
prompts to automatically detect and install
the driver.

3. Install the 7.1.1 (or later) update patch for
CodeWarrior for ColdFire® V7.1 if it has
not already been installed. Then, open
CodeWarrior for ColdFire V7.1.

4. If you did not install the MQX project in
the default C:\Program Files\Freescale
MQX 3.0\directory during installation,
you must first recompile the MQX libraries
to reflect the new path name. See the
release notes for more information before
continuing on with the lab.

www.freescale.com/mqx

MQX RTOS —Lab Tutorials

Parameters

Read
Updates
Remote User
HVAC User Interface
Task Interface Task
Task
1 Input
Input Output Shell Push Push
Button Button
Virtual
Temperature
Sensor
Serial

5V power Power switch

connector

CPLD
programer
connector

MRAM

USB connecto/

for debugger
Altera Max Il
CPLD

uUsSB

CF card
connector

Figure 1: M52259EVB board layout

USB connector
for debugger —_

<>

5. Open the Lab Project by selecting the

File > Open menu item:

e For M52259EVB board, open file:
c:\Program Files\Freescale MQX
3.0\demo\hvac\codewarrior\hvac_
m52259evb.mcp

e For M52259DEMO board, open file:
c:\Program Files\Freescale MQX
3.0\demo\hvac\codewarrior\hvac_
m52259demo.mcp

(OSBDM)

Ethernet

Figure 2: M52259DEMO board layout
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6. In the project pane, select “HVAC—Int.
Flash Debug” build target. See Figure 3
to the right.

7. Compile the project by pressing the F7
key or by clicking the Make icon on the
project pane toolbar.

8. Open the “Flash Programmer” tool in the
Tools menu. Make sure the “Use custom
Settings” checkbox is not selected
(i.e. the configuration will be taken from
the project). See Figure 4 below.

9. Click the “Load Settings” button and

select MCF52259_INTFLASH.xml.

Select the Erase/Blank Check page,

select “All Sectors” and click Erase.

See Figure 5 below.

10.

11. Select the Program/Verify page and click
Program. Upon successful programming,
the status will display “Completed

Successfully.”

12. Now start debugger and execute
the application by clicking the

Debug icon. This icon is

[ rrcescae Codevamor PO

Search Project Debug MOX RTCS Tools Processor Expert Device Initislization Window Help

file Edt Yiew

=R S L EREE SLE-S RS BER-H

1zl

- 1. Select target

hvac_m52259¢vb._mcp I 4. Debug

2. Make

r[n HVAC - In. Flesh Debug | =] {8 ¢ <B . » [
Fies | Link Order | Targets |
¢ | Fie | _Code | Data =
w @] Lirker Files 0 0« oz
& -] Runtime Libraries 0 0 |
¢ @] MOX Librariss 0 0. =
w -3 RTCS Libraries 0 1 =
v @] MFS Libraries 0 1 =l
@ -] USB Host Libraries 0 0« o=
# [#-_J Shell Libravies 0 1 ] =
# @] Source 0 0«
39 fles 0 0
d [ 3]

Figure 3: Project Loaded in the CodeWarrior IDE

NOTE: With M52259EVB board, you can use MRAM memory to store the executable code instead of the flash.
Select “HVAC —Ext. MRAM Debug” and skip the Flash Programmer steps 8-11. The code will be
downloaded to MRAM automatically by the debugger.
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Figure 9: HyperTerminal Console Window

16. Press Enter in the terminal window on the
PC. You should see the shell> prompt.
Status updates will appear every 15
seconds in the terminal window.

[LJeid 13. Once the debug session starts you will
see the MQX entry-point function in the
code window as seen in Figure 6. Click
the Debug icon again to run the code,

which will look like Figure 7.
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Figure 6: MQX Debug entry point max
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Figure 8: HyperTerminal Console Window

0. Linet Cedl | Souse B¢ ;‘j

Figure 11: Info command in Hyperterminal Console Window
Figure 7: Running MQX code
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17.

18.

19.

Type help to see the list of available
commands. Use the info command

to display the current settings

(See Figures 10 and 11).

A simple HVAC controller has been
implemented as the example application
to demonstrate the features of the
software. The HVAC system operates
per the diagram on page 5.

The LEDs represent the current state

of the HVAC:

a. When using the EVB,
D10 on EVB represents Fan ON/OFF
D11 on EVB represents Furnace ON/OFF
D12 on EVB represents A/C ON/OFF
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Figure 12: EVB LEDs

b. When using the DEMOKIT,
LED 1 represents Fan ON/OFF
LED 2 represents Furnace ON/OFF
LED 3 represents A/C ON/OFF

AC

Fan  Furnace

semiconauctor

mim

Figure 13: DEMOKIT LEDs
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Figure 14: Push buttons on the DEMO and EVB boards
20. Use the fan command (fan on and fan 25. Use SW2 to lower the desired temp such

21.

22.

23.

24.

off) to control the fan (LED 1). Use info at
any time to confirm the status. The fan on
command forces the fan to be on, while
fan off puts the fan into automatic mode
so that the fan is only on when the HVAC
needs to change temperature.

Since the default settings for the demo
have the “desired temp” and “actual
temp” at 20°C, both the furnace or the AC
do not need to be turned on.

Turn the fan off to put it in automatic
mode, and put the HVAC into heat mode
using the hvac command (hvac heat).
This turns on the furnace, and with the fan
in automatic mode, the fan will only turn
on when the desired temperature is higher
than the actual temperature.

Push buttons SW1 and SW2 on the
board are used to change the desired
temperature. SW1 increases the desired
temp and SW2 lowers it. Press SW1 once
and then type info in the shell.

Press SW1 again, type info and see that
the furnace has turned on and the fan
has automatically turned on. The furnace
and fan LEDs should be on to indicate
this status.

26.

27.

that the furnace and the fan turn off. Use
the temp command to change the desired
temperature to 24°C (temp 24). The fan
and the furnace should turn back on.
Experiment on your own with changing
temperature and fan settings.

Terminate the debug session by pressing
Shift-F5 or by selecting Debug>Kill in
CodeWarrior.

www.freescale.com/mqx
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USB functionality,
Freescale MQX USB

and MFS
Covers both M52259EVB
and M52259DEMOKIT

This lab will guide you through the use of the
USB Stack, the MFS File System, and the
logging of data to the memory stick.

Demonstrates

e USB host functionality with mass storage
class support

e USB drive read and write access by using

the MFS file system component

Step by Step Instructions

1. Stop the application in CodeWarrior if
it is currently running (Debug>Kill)

2. Open hvac.h in CodeWarrior

In HVAL - Int. Flash Release jm £+ @ 5' 2 E

Files | Link Order | Targets |

Figure 1: MQX Source Tree

www.freescale.com/mqx
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Enable the USB support by changing:

#define DEMOCFG_ENABLE_USB_FILESYSTEM 0
to:

#define DEMOCFG_ENABLE_USB_FILESYSTEM 1

Recompile the code, download, and run
the application as was done in steps 6 to
13 of Lab 1.

Insert the USB memory stick into the USB
connector on the board. You will need the
mini USB-B adaptor plug. See Figure 2
on the next page.

6. On the HyperTerminal console you should
see text that indicates that the USB
memory stick was found, the type of
memory stick that was found, the USB
mass storage device was opened, the
partition manager was installed, and that
the file system was installed and opened.
It may take several seconds to fully install
the memory stick. It will look like Figure 3.

5 max - HyporTerminal

Fle Cdt View Cal Tronsfer Hep

D &3 05 &

shell>

Vendor Information: Utl61 Mass Storage Device
Product Identification: USBZFlashStorase
Product Revision Level: 9.08

--->USB Hass storage device opened
-—-»Partition Manager installed
--->File System installed
---»File System opened

shell> _

At detect 19200 §4i-1

Figure 3: Inserting a USB mass storage device
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7. Press return on the PC to get the
shell> prompt.

8. Type help to see the list of commands.
You should see additional commands
available as seen in Figure 4. You can use
the commands to exercise the memory
stick attached.

9. Type dir to see the memory stick
directory listing.

10.

11.

12.

13.

The logging information is now being sent
to the memory stick in file hvac_log.txt
instead of being printed to the serial port.
You should see this file in the directory
listing. Note the file size of hvac_log.txt.

Press SW1 and SW2 a few times each to
change the desired temperature.

Type dir again in the shell and note the file
size of hvac_log.txt. It should be bigger
than before indicating that the changed
parameters are being logged to the
memory stick.

Use the type command to display the
contents of the log file located on the
memory stick (type hvac_log.txt). It will
look like Figure 5.

Iim.wm
| Fie Bdt Vew Cal Tiamfar Help

Dot &3 €8 &

shell> help

Available commands:
cd <directory>
copy {source> {desl>
create <filename> [<mode>]
del <file>
dir [<filespec*] [<attr>]

exit

fan [<mode>]

help [<command>]

hvac [<mode>]

info

log .

mkdir <directory>

netstat

pwd <filesys:>

read <filename> <bytes> [<{seek_mode>] [<offset>]
ren <oldname> <newname>

rudir <directory>

temp [<temperature>]

type <filename>

;r;te <filename> <bytes> [<seek_mode>] [<offset>]

shell>

Comveted 0:00:36 St ot

19300 8481

Figure 4: Shell commands with USB functionality enabled
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shall> type hvac_log.

wode: 0FF, set:20.0 € emp:20.0 C Fan: Auto Fan OFf, Furnace OFf. A/C OFF,
mode; OFF. sel:20,5 C lemp:20.0 C Fan: Aute Fan OFF, Furnace OFF, A/C OFF,
mode: OFF, se1:21.0 C lesp:20.8 C Fan: Auto Fan OFf, Furnace OFF, A/C OFF,
mode: OFf, set:21.5 C temp:20.8 C Fan: Puto Fan Off, Furnace Off, A/C OfF,
mode: OFf. set:22.0 C lemp:20.8 C Fan: Auto Fan OFf. Furnace OFf. A/C OFF,
mode: OFf, se1:22.5 C leap:20.8 C Fan: Auto Fan OFf, Furnace OFf, A/C OFF,
mode: OFF. 2et:23.0 C lemp:20.0 C Fan: Aute Fan OFf, Furnace OFF, A/C OFF,
mode: OFf, set:23.5 C lemp:20.0 C Fan: Auto Fan OFf, Furnace OFf, A/C OFF,
mode: OFf. set: 24,0 C 1enp:20.0 C Fan: Auto Fan OFF, Furnace OFF, A/C OFF,
mode: OFf, set:24.5 C flewp:20.0 C Fan: Auto Fan OFf. Furnace OFF, A/C OFF,
mode: OFf, set:24.8 C lemp:20.8 C Fan: Auto Fan Off, Furnace Off, A/C OfF,
mwode: OFf, set:23.5 C lemp:20.0 C Fan: Auto Fan OFf, Furnace OFf, A/C OFF,
zhell

Comeeted 100:22 fue et 118300 Bl

Figure 5: HVAC log file contents

14. Delete the log file using the del command
(del hvac_log.txt). Once again view the
directory listing to verify that the file has
been removed.

15. Within 15 seconds (or after SW1/SW2 key
press) you should see that the log file has
been recreated. Use the type command
on the log file (type hvac_log.txt) to see
the latest entry.

www.freescale.com/mqx
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Telnet and FTP Operation,
Freescale MQX RTCS
Covers both M52259EVB

and M52259DEMOKIT

This lab will introduce you to the use of Telnet
and FTP to access a product remotely via
Ethernet and TCP/IP protocols.

Demonstrates
e  MQX RTCS TCP/IP network stack
e Telnet server functionality

e FTP server functionality

Step by Step Instructions

1. Stop the application if it is currently
running (Debug>Kill).

2. Connect a crossover Ethernet cable
between the board and an Ethernet
port on your computer

3. The default IP address of the board is
169.254.3.3. Typically, when you connect
your computer directly to the board,
the computer will default to an auto IP
address on the same subnet as the board

(169.254.x.x), therefore requiring no setup.

Note: The PC may take a few minutes to
default to the auto IP address and make
the connection.

However, if you have trouble connecting,
you may configure the IP address of

the computer manually. Select Start >
Settings > Network Connections > Local
Area Connection. Note your original TCP/
IP settings, and then set your IP address
to 169.254.3.4 and your subnet mask to
255.255.0.0.

www.freescale.com/mqx
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4. Open the HVAC.h file in the CodeWarrior
window. Double-click the file item located
in the “Source/HVAC” group in the
CodeWarrior project tree.

5. Locate the line of code starting with
#define ENET_IPADDR and specify your
target IP address by using the IPADDR
macro. Use the IP address 169.254.3.3 if
it has not already been set:

#define ENET_IPADDR IPADDR(169,254,3,3)

6. Do the same with the IP address mask
value ENET_IPMASK:

#define ENET_IPMASK IPADDR(255,255,0,0)

7. In the same HVAC.h file, enable RTCS
and Telnet servers by changing this:
#define DEMOCFG_ENABLE_RTCS 0
#define DEMOCFG_ENABLE_FTP_SERVER 0
#define DEMOCFG_ENABLE_TELNET_SERVER 0

to this:

#define DEMOCFG_ENABLE_RTCS 1
#define DEMOCFG_ENABLE_FTP_SERVER 0
#define DEMOCFG_ENABLE_TELNET_SERVER 1

8. Recompile the code, download, and run
the application as was done in steps 6 to
13 of Lab 1. Then plug in the USB stick as
done in Lab 2.



9. Open a Command Prompt on the PC
(Start > Programs > Accessories >
Command Prompt)

& C:A\WINDOWS'\system32\cmd.exe

Figure 1: Connect to telnet

10. At the prompt invoke a telnet session to the
board by typing telnet 169.254.3.3 you will
be connected to the MQX shell via telnet.

B Telnet 169.254.3.3

Figure 2: Using shell commands over telnet

10

11. The telnet shell has its own command
set, which is similar to the terminal shell
commands as in the previous labs.

Try the help and info commands.

12. Try the log command to print content of
the hvac_log.txt file to the telnet console.

13. In the same HVAC.h file, disable
Telnet and enable the FTP server by
changing this:

#define DEMOCFG_ENABLE_RTCS 1

#define DEMOCFG_ENABLE_FTP_SERVER 0

#define DEMOCFG_ENABLE_TELNET_SERVER 1
to this:

#define DEMOCFG_ENABLE_RTCS 1

#define DEMOCFG_ENABLE_FTP_SERVER 1

#define DEMOCFG_ENABLE_TELNET_SERVER 0

14. Recompile the code, download, and run
the application as was done in steps 6
to 13 of Lab 1.

15. Open a second command prompt (Start >
All Programs > Accessories > Command
Prompt) and change the working directory
for the prompt to the c:\Freescale folder
(type “c:”, “cd \”, “mkdir Freescale” and
“cd Freescale” commands). See Figure 3
below for an example.

B C:\WINDOWS\system32\cmd.exe

Figure 3: Communicating with FTP

16. Start the ftp session by typing the
following in the Windows command
prompt:
>ftp 169.254.3.3
For the user name, press
Enter to leave it blank.

User (169.254.3.3(none)):

17. Get the USB memory stick directory listing
in the ftp session by the Is command.

18. Use get hvac_log.txt command in the ftp
session to retrieve the log file. The file will
be copied to the local working directory
c:\Freescale. Open the local file with
notepad to verify that the file was
copied properly.

www.freescale.com/mqx
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LAB

1

Web-Enabled HVAC
System, Freescale

MQX RTCS
Covers both M52259EVB
and M52259DEMOKIT

This lab extends the HVAC application
described in Labs 1-3 and adds Web server
functionality. The dynamic Web pages serve
as a graphical user’s interface to the HVAC
application.

Demonstrates
e  MQX RTCS TCP/IP network stack
e HTTP server functionality

Step by Step Instructions

1. Make the following connections from the
MCF52259 board to the computer. See
Figure 1 on right.

a. USB debugger connection to a
USB port on PC

b. Serial Port 0 (UART 0) to a
Serial Port on PC

c. A crossover Ethernet cable between the
board and an Ethernet port on
your computer

d. Attach power cable and turn on the
board’s power switch (M52259EVB only)

2. The first time you connect the USB
debugger cable to your PC, Windows will
install a driver for the debugger. Follow
the prompts to automatically detect and
install the driver.

USB connector

for debugger ]
(©OsBDM)

RS232

Ethernet

Figure 2: M52259DEMO board layout

www.freescale.com/mqx
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Figure 1: M52259EVB board layout

3. Open the Lab Project by selecting the

File > Open menu item:

e For M52259EVB board, open file:
c:\Program Files\Freescale MQX 3.0\
demo\web_hvac\codewarrior\web_
hvac_m52259evb.mcp

e For M52259DEMO board, open file:
c:\Program Files\Freescale MQX 3.0\
demo\web_hvac\codewarrior\web_

4. The default IP address of the board is
169.254.3.3. Typically, when you connect
your computer directly to the board,
the computer will default to an auto IP
address on the same subnet as the board
(169.254.x.x), therefore requiring no setup.
Note: The PC may take a few minutes to
default to the auto IP address and make

the connection.
hvac_m52259demo.mcp

11
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However, if you have trouble connecting,
you may configure the IP address of

the computer manually. Select Start >
Settings > Network Connections >

Local Area Connection. Note your original
TCP/IP settings, and then set your IP
address to 169.254.3.4 and your subnet
mask to 255.255.0.0.

5. Open the HVAC.h file in the CodeWarrior
window. Double-click the file item located
in the “Source/HVAC” group in the
CodeWarrior project tree.
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Files | Link Order | Targets |
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Figure 6: USB adapter plug on M52259DEMO and M52259EVB
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Figure 3: MQX Source Tree

6. Locate the line of code starting with
#define ENET_IPADDR and specify your
target IP address by using the IPADDR
macro. Set the target address to
169.254.3.3, and the line will be:

#define ENET_IPADDR IPADDR(169,254,3,3)

7. Do the same with the IP address mask
value ENET_IPMASK:

#define ENET_IPMASK IPADDR(255,255,0,0)

8. Compile, download, and run the application
and open a HyperTerminal window as was
done in steps 6 to 13 of Lab 1.

9. Start your Internet browser and navigate
to the target device address. In this case,
169.254.3.3.

10. You should see the Web-server welcome
page in the browser window, as seen in
Figure 4.
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Figure 4: HVAC Web demo page running from internal memory

11. Navigate to the HVAC control page by

moving your mouse over the HYAC Demo
link on the left hand side, and selecting
the “Change Settings” link. You can
change the HVAC settings via that Web
page. Figure 5 demonstrates how that
web page will look.

@ Frvoucale UG Wilbirvar - Mazita Fireton

Bronada Tooe tei

Fan Moss:

Figure 5: Change HVAC setting via Website.

12. Similarly as in Labs 1-3, you can control the
HVAC application by SW1 and SW2 push
buttons. You should see the desired temper-
ature changed on HVAC status Web page.

13. Return to the Web server’s home page,
by clicking the “Web server Home” link.

14. Insert the USB Memory Stick that
is included in your kit into the USB
connector on the EVB. You will need the
mini USB-B adaptor plug. See Figure 6.

15. Reload the Web server
home page by pressing
F5 in the browser window.  [torsisus

System Run Time (RTC

cemGonguior

Webserver Home

You should now see
the “Browse USB Mass
Storage Device” link on Figure 7.
the left hand side as shown here.

16. Click the “Browse USB Mass Storage
Device” link. You should see the web
pages shown in Figure 8, that are located
on the USB memory stick.
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Figure 8: Browsing Web pages stored on
USB mass storage device

www.freescale.com/mqx



h o
g |

Finding an Error Using
Task Aware Debugging

(TAD) in CodeWarrior
Covers both M52259EVB
and M52259DEMOKIT

|n HVAL - Int. Flash Ralsass j B ¢ @ % " E

Fies | Link Order | Targsts |

This lab will show you the power of using
task-aware debugging to troubleshoot your
application. An error has purposely been
introduced into this project, and this lab will
show you how to find and solve that error.

Demonstrates

e Sending messages between tasks
(logging task)

e CodeWarrior task-aware debugging
windows

Step by Step Instructions

1. Stop the application if it is currently
running (Debug>Kill)

2. Open the Lab Project by selecting the
File > Open menu item:
e For M52259EVB board, open file:
c:\Program Files\Freescale MQX 3.0\

demo\ hvac_error \codewarrior\hvac_

error_m52259evb.mcp
e For M52259DEMO board, open file:
c:\Program Files\Freescale MQX 3.0\
demo\ hvac_error\codewarrior\hvac_
error_m52259demo.mcp
3. Enable the Auto Logging feature. This is
done by opening the hvac.h file

www.freescale.com/mqx

¢ File Code | Data [+ |-

#H2] Linker Files 0 0 - =
-] Runtime Libraries 234K 12129 » =
-3 MAX Libraries 113K 4391 » =
#-{C] RTCS Libraries 249K 23123 - =
@] MFS Libraries 24322 1045 =
#{2] USE Haost Libranes 27060 676 + « =
# Shell Libraries 27684 28403 - =
=3 Source 5618 3030 « o =
+ {22 Shell 1508 1438 » + =
--ejHVAE 2154 581 + o«
[ Yivac 0 0.
B HVACID.c BIE 145 « « =
@ hvac_private h 0 0« =
B hvac_publich 1] 0« =
B HVAC Taskce 254 %+ =
A HVAC_Utilc 534 137 » » =
A Logging_Task.c 394 50 ¢ o =
8 logging_private. h 0 0+ =
A logaing_public. h 0 0« =
-~ Switch_Task.c 296 0« =
B Taskse 0 183+« o =
#={3RTCS 156 B e =
#{Juse 1800 978 + =

Figure 1: MQX Source Tree

4. Then change the auto logging define:

#define DEMOCFG_ENABLE_AUTO_LOGGING 0

to this:

#define DEMOCFG_ENABLE_AUTO_LOGGING 1

5. Notice that the impacted files have a

red check mark beside them to indicate
that they need to be re-compiled, or are
‘touched’. Compile, download, and run
the application as was done in steps 6
to 13 of Lab 1.

6. Go to the shell console in HyperTerminal.

Note that a string of logging information
will be printed out every 15 seconds. It
will also be printed out when there is an
update to any of the parameters such as
the desired temperature. You can test this
by pressing SW1.

7. Press SW1 until the desired temperature

gets to 24°C and then use SW2 to bring
it back down to 20°C. You should notice
that the logging will eventually stop and
that no more updates are printed.

MQX RTOS —Lab Tutorials

1 - 19200 - HyperTerminal

e
Baﬁlwﬂl]lmthb

M EEEEEE

Shell
shell>
shell> mode: OFF, set:68.5 temp165.0 Fan: Auto Fan OFF, Furnace OFF, AFC OF
mode: OFF, set:f0.0 temp:68.@ Fan: Auto Fan OFF, Furnace OFF, AJC OFF,
mode: OFF, set:85.5 temp:88.@ Fan: Auto Fan OFF, Furnace OFF, A/C OFF,
mode: OFF, set:Td.0 temp:68.0 Fan: Auto Fan OFF, Furnace OFF, AJC OFF,
mode: OFF, set:70.5 temp:65.0@ Fan: Auto Fan OFF, Furnace OFF, ASC OFF,
mode: OFF, set:71.@ temp:68.@ Fan: Auto Fan OFf, Furnace OFF, AJC OFF,
mode: OFF, set:71.5 temp:é8.Q Fan: Auto Fan OFF, Furnace OFF, ASC OFF,
wode: OFF, se 172.9 temp:€8.8 Fan: Muto Fan OFF, Furnace OFF, AJC OFF,
et:72.5 temp:68.@ Fan: Auto Fan OFF, Furnace OFF, AJC OFF,
@ temp:€8.8 Fan: Ruto Fan OFF, Furnace OFF, AJC OFF,
.5 temp:68.@ Fan: Auto Fan OFF, Furnace OFF, AJC DFF,
@ temp:8.8 Fan: Auto Fan OFF, Furnace OFF, A/C OFF,
.5 temp:68.0 i Auto Fan OFF, Furnace OFF, A/C OFF,
OFF, 3 .0 temp:£8.0 Fan: Buto Fan OFF, Furnace OFF, AJC OFF,
mode: OFF, se :72.5 temp:68.0 t Muto Fan OFF, Furnace OFF, AJC OFF,
mode: OFF, set:72.0 temp:é8.0 t Auto Fan OFF, Furnace OFF, A/C DFF,

Fan
Fan
Fan
Fan

Ho mors messages deplayed oven
after S92 buttans pressad

Conmcted 0:00:38

fowstw IFT00EML  [SROLL  [CAPS  MOM [Coptura [Pt

©

Figure 2: Up to 24, on the way down it stops logging

Your job now is to use the task aware
debugging (TAD) feature to check for
errors to determine why this error is
happening. To see the TAD data, pause
the application by clicking on the Break
icon (which is a red square) or by
selecting Break in the Debug menu.

w PEMICROD_USB

i@* T &) ([ @ etmen_der =lzie B |||
Slack  Break into =] & Vanables: Live Walue
voger 3‘ Mo o vanatins
2|
-
EHSM
Frogran "ectaran d.e1f" {s executing.
Choose EBrest from the Detug menu to stop it.
0 Line 1 Azpembler B 4
Figure 3: Break application execution
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Solution

Q_ Kernel Data B o .
= | Check for Errors The HVAC task is using MQX messages The message pool is exhausted. The
= to send data to the Log task (see HVAC_ problem is on the receiving side, as it is
Task Summary . X L, o
Ready Queues LogCurrentState() and the Log() functions) in always the message receiver’s responsibility
; Stack Usage HVAC_Util.c and Logging_Task.c. The HVAC  to reuse the message object or free it when
task, as the message sender, assumes each no more needed.
Memory Pools .
Memory Blocks message is “consumed” by the Log task and . . .
‘Da  Memory Extension Blocks removed from the message pool after the text Lookmg.at the L.oggmg_task() function,
Lightweight MemoryPool is printed to the console. located in Logging_Task.c, you can see the
12 Partition Summary message is received by
i Message Queues ' From the HVAC task error code found in the msg_ptr = _msgq_receive(log_qid, 0);
1 Message Pools Task Summary TAD window seen in Figure 5, it
o8 Lightweight Message Queues is apparent that a message could not be sent ~ @nd further the data of the message
2 Lightweight Events because the message pool is full. You can verify ~ (the 10g text) is printed
1" Lightweight Semaphores this assumption by showing the Message Pools printf(msg_ptr->MESSAGE);
Events TAD window (Figure 6) and double-clicking on o )
Mutexes th d onl | entrv to bri What is missing is deletion of the message
e one and only message pool entry to brin
Semaphores i 4 ) 9 'p &4 9 after the log text is printed:
Task Queues up the window shown in Figure 7.
S _msg_free(msg_ptr);
Initialization
Interrupt Summary : m Message Pool Summary Add this line, recompile and run the
; Typel/ID Si Total# F Limit . .
I0 Devices Mmm e LR application. The message memory will now be
Lightweight Timer Queues . .
released after the message is printed out.
Kernel Log
Log Summary
MNames
MQX Data Figure 6: Message Pool Summary TAD window Sl e TR
Performance Data 47 Open the log File and position to the end
Close All Yog fp = fopen{LOG_FILE, "a");
Heb = = o v"i%{ﬁg‘jpﬂ,m SEEN_EMD) ]
m Examine Message Pool .-J.D.I
About Pool ID: __ 0x20004bb0 s in Pool: ] Bl e mertage i e opiits
Pool Type: Private Pool Free Msgs: 0 writeq1og_fp, MG tr- sHESSAGE, Srlen(sgptr- sMESSAGE)};
Message Size: 0x08 Grow Number: 0 b e - : il
Header: Valid Grow Limit: 16 aremgnn e e
Figure 4: MQX Task-Aware Debugging menu Msg Address State Details LRI 07 JODINSY M
9 oging 0x20004d74 Owned Task 0x10005 G el )
0x20004¢14 Owned Task 0x10005 s
0x20004¢b4 Owned Task 0x10005 FeoaeC10g 1035
0x20004f54 Owned Task Dx10005
X 0x20004114 Owned Task Dx10005 {1 Indieate that the uss stick 15 no longer i use
9. Then click on the MQX pull down menu. 020005094 Owned Task 0x10005 _Insen_gost(husn_stick);
. . . . 020005134 Owned Task Dx10005 B ety
Read down the list of available information  oxzooos144 Owned Task 0x10005 i $
windows and select the one(s) that you %gggg;: m‘ﬂ PS: :x: :::g T w1
e ask 0x mog free(msg ptr); e
) i T y 0x200053b4 Owned Task 0x10005 P i e Loodg-Teews
might think would be a good indication as 0x20005454 Owned Task 0x10005 i
Ux200054f4 Owned Task 010005 '
to what happened. 0x20005594 Owned Task 0x10005 -
0x20005634 Owned Task 0x10005 Wuisal——
10. One of the TAD windows which will 0x200056d4 Owned Task 0x10005 '
quickly help you to get an application _| | Figure 8: Correct code
status overview is Task Summary or
Figure 7: Message Pool Examined
Check for Errors. (after double-clicking the pool entry)
i @ Task Summary _‘_Inlll
Task Name TaskID TD Priority  State Task Error Code
_mgx_idle_task  0x10001 0x20001ec0 13 Ready oK
HVAC 0x10002 0x20002100 9 LW Event Blocked, timeout ~ MSGP: Out of Messages
Switch 0x10003 0x200027f0 10 Time delay blocked OK
Shell Ox10004 0x20002cf0 12 Active 0K
Logging 0x10005 0x20003dad 11 RAx Msg Blocked OK
Figure 5: Task Summary TAD window
14 www.freescale.com/mqx
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Ethernet to Serial Bridge,
Freescale MQX RTCS
Covers both M52259EVB

and M52259DEMOKIT

MQX RTOS —Lab Tutorials

This lab demonstrates how to create a bridge
between a TCP/IP (telnet) connection and a
serial line.

Demonstrates

MQX RTCS TCP/IP network stack
Custom telnet server implementation

Re-directing STDIN and STDOUT output
within an MQX task

Step by Step Instructions

1.

Make the following connections from the
MCF52259 board to the computer. See
Figure 1 and Figure 2.
a. USB debugger connection to a
USB port on PC
b. Serial Port 0 (UART 0) to a
Serial Port on PC
c. A crossover Ethernet cable between
the board and an Ethernet port on
your computer
d. Attach power cable and turn on the
board’s power switch (M52259EVB only)

The first time you connect the USB
debugger cable to your PC, Windows will
install a driver for the debugger. Follow
the prompts to automatically detect and
install the driver.

www.freescale.com/mqx

Power switch

connector

CPLD
programer
connector

MRAM

Altera Max Il
CPLD

CF card
connector

Figure 1: M52259EVB board layout

4. The default IP address of the board is
169.254.3.3. Typically, when you connect
your computer directly to the board,
the computer will default to an auto IP
address on the same subnet as the board
(169.254.x.x), therefore requiring no setup.
Note: The PC may take a few minutes to
default to the auto IP address and make
the connection.

USB connector

for debugger .
(OSBDM)

However, if you have trouble connecting,
you may configure the IP address of

the computer manually. Select Start >
Settings > Network Connections > Local
Area Connection. Note your original TCP/
IP settings, and then set your IP address

RS232

Ethernet

Figure 2: M52259DEMO board layout

to 169.254.3.4 and your subnet mask to

255.255.0.0.
Open the Lab Project by selecting the

File > Open menu item:

e For M52259EVB board, open file:
c:\Program Files\Freescale MQX 3.0\
demo\telnet_to_serial\codewarrior\
telnet2ser_m52259evb.mcp

e For M52259DEMO board, open file:
c:\Program Files\Freescale MQX 3.0\
demo\telnet_to_serial\codewarrior\
telnet2ser_m52259demo.mcp

15



telnet2ser_m52259demo.mcp X))
| ® Telnet2Ser - Int. Flash D... j B v @ & >
Files ] Lirk: Dlder] Talgets]
¥ File Code | Data % =
@ [#{_] Linker Files 1] 0. b=
@ [#{_] Runtime Libraries 0 0. =
w ("] MIK Libraries a a - =
@ [+{°3 RTCS Libraries 1] 0« i
# =13 Source 0 0 « =
i -onfig.h 0 ] =l
L3 de i} 0s » =
[ w0 w_telnet.c 1] 0+« « =
SR h_telneth 0 ] =
15 fles 0 0 A

Figure 3: MQX Source Tree

5. Open the config.h file in the CodeWarrior
window as shown in Figure 3. Double click
the file item located in the “Source” group
in the CodeWarrior project tree.

6. Locate the line of code starting with
#define ENET_IPADDR and specify
your target IP address by using the
IPADDR macro. Set the target address to
169.254.3.3, and the line will be:

#define ENET_IPADDR IPADDR(169,254,3,3)

7. Do the same with the IP address mask
value ENET_IPMASK:
#define ENET_IPMASK IPADDR(255,255,0,0)

8. Compile, download, and run the
application and open a HyperTerminal
window as was done in steps 6
to 13 of Lab 1.

9. Open a Command Prompt on the PC
(Start > All Programs > Accessories >
Command Prompt). At the prompt invoke
a telnet session to the board by typing
telnet 169.254.3.3 You will be connected
to the MQX shell via telnet.

10. Now the serial console and the telnet
sessions should be “bridged.” Type some
characters into the telnet session, and you
should see the characters appearing on
the console terminal window. See Figure 4
for how it will appear.

[Ethernet <{-> Serial Bridge

Typed from hyperterminal window

@ mgx - HyperTerminal

File Edit View Call Transfer Help

D= A B &

Typed from telnet window

Figure 4: Ethernet to Serial Bridge

11. Then try typing into the console terminal
window, and you should see the
characters appearing in the telnet session.

Learn More:
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