
MQX RTOS—Lab Tutorials

headhead

Freescale Solutions

Freescale MQX Software Solutions
Enabling Embedded Systems—Accelerating Success



MQX RTOS—Lab Tutorials

2 www.freescale.com/mqx

Table of Contents
The following lab tutorials are applicable to both the 

M52259EVB and M52259DEMOKIT

LAB

1

HVAC Controller, Freescale MQX RTOS for MCF52259
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3

LAB

2

USB Functionality, Freescale MQX USB and MFS
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7

LAB

3

Telnet and FTP Operation, Freescale MQX RTCS
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .9

LAB

4

Web-Enabled HVAC System, Freescale MQX RTCS
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

LAB

5

Finding an Error Using Task Aware Debugging  
(TAD) in CodeWarrior
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

LAB

6

Ethernet to Serial Bridge, Freescale MQX RTCS
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15



MQX RTOS—Lab Tutorials

www.freescale.com/mqx 3

5. Open the Lab Project by selecting the  

File > Open menu item:
•	 For	M52259EVB	board,	open	file:	 

c:\Program Files\Freescale MQX 
3.0\demo\hvac\codewarrior\hvac_
m52259evb.mcp

•	 For	M52259DEMO	board,	open	file:	 

c:\Program Files\Freescale MQX 
3.0\demo\hvac\codewarrior\hvac_
m52259demo.mcp 

LAB

1

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

•	 MQX	project	in	CodeWarrior	IDE

•	 Project	build,	download	and	run	in	

CodeWarrior	IDE

•	 MQX	Shell	and	serial	line	console

•	 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.

CPLD	 
programer  
connector

USB	connector	
for	debugger

CF	card	
connector

5V	power	
connector

USB	

Power switch

Ethernet

RS232

MRAM

Altera	Max	II	 
CPLD	

Figure 1: M52259EVB board layout

Ethernet

USB	

RS232

USB	connector	
for	debugger	
(OSBDM)

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. 

10. Select the Erase/Blank Check	page,	 

select	“All	Sectors”	and	click	Erase.  

See Figure 5 below.

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 

identified	in	Figure 3 on right.

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.

Figure 4: Opening Flash Programmer Tool

Figure 5: Downloading Code with Flash Programmer Tool
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HVAC

Shell Commands

Control

MODE FAN

HEAT

COOL

OFF

ON

AUTOMATIC

Desired Temp 25ºC

Actual Temp 21ºC

MQX HVAC Control Panel Thermostat

“temp xx”

“hvac heat”

“hvac cool”

“hvac off”

Push
Buttons

Virtual Temp.
Sensor

“fan on” “fan off”

Status Lights

Fan Furnace A/C

LED1 LED2 LED3

The furnace turns ON if the 
desired temperature is above 
the actual temperature and the 
HVAC is set to HEAT.

The A/C turns ON if the desired 
temperature is below the actual 
temperature and the HVAC is 
set to COOL.

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.

15.	Set	it	for	115200	baud,	no	parity,	8	bits	

and	click	OK.	

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.

14.	Start	HyperTerminal	on	the	PC	 

(Start menu->Programs->Accessories-

>Communications).	Make	a	connection	

to	the	serial	port	that	is	connected	to	the	

board	(usually	will	be	COM1)

Figure 8: HyperTerminal Console Window

Figure 9: HyperTerminal Console Window

Figure 10: Help command in HyperTerminal Console Window

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

Figure 6: MQX Debug entry point
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20.	Use	the	fan	command	(fan on	and	fan 

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.

21.	Since	the	default	settings	for	the	demo	

have	the	“desired	temp”	and	“actual	

temp”	at	20oC,	both	the	furnace	or	the	AC	

do	not	need	to	be	turned	on.	

22.	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. 

23.	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. 

24.	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. 

17.	Type	help	to	see	the	list	of	available	

commands.	Use	the	info	command	 

to	display	the	current	settings	 

(See	Figures	10	and	11).

18.	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.	

19.	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

b.	When	using	the	DEMOKIT,	

	 LED	1	represents	Fan ON/OFF 

	 LED	2	represents	Furnace ON/OFF
	 LED	3	represents	A/C ON/OFF

Figure 14: Push buttons on the DEMO and EVB boards

SW1

SW1

SW2

SW2

Figure 13: DEMOKIT LEDs

Fan Furnace AC

Figure 12: EVB LEDs

25.	Use	SW2	to	lower	the	desired	temp	such	

that	the	furnace	and	the	fan	turn	off.	Use	

the temp	command	to	change	the	desired	

temperature	to	24oC	(temp 24).	The	fan	

and	the	furnace	should	turn	back	on.

26.	Experiment	on	your	own	with	changing	

temperature	and	fan	settings.

27.	Terminate	the	debug	session	by	pressing	

Shift-F5	or	by	selecting	Debug>Kill in 

CodeWarrior.	

Fan Furnace AC



MQX RTOS—Lab Tutorials

www.freescale.com/mqx 7

LAB

2

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

•	 USB	host	functionality	with	mass	storage	

class support

•	 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

 

3.	 Enable	the	USB	support	by	changing:

#define DEMOCFG_ENABLE_USB_FILESYSTEM 0
to:

#define DEMOCFG_ENABLE_USB_FILESYSTEM 1

4.	 Recompile	the	code,	download,	and	run	

the	application	as	was	done	in	steps	6	to	

13	of	Lab	1.

5.	 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.

Figure 1: MQX Source Tree

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.

Figure 3: Inserting a USB mass storage device
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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.

10.	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.

11.	Press	SW1	and	SW2	a	few	times	each	to	

change	the	desired	temperature.	

12.	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.

13. 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.	

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.

Figure 2: Plugging the USB stick into the M52259DEMO and M52259EVB

Mini-USB-B

Figure 4: Shell commands with USB functionality enabled

Figure 5: HVAC log file contents
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 LAB

3

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

•	 MQX	RTCS	TCP/IP	network	stack

•	 Telnet	server	functionality

•	 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.

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.
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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	ls	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.

Figure 3: Communicating with FTP

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.

9.	 Open	a	Command	Prompt	on	the	PC	 

(Start > Programs > Accessories >  

Command Prompt)

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.	

 

Figure 1: Connect to telnet

Figure 2: Using shell commands over telnet
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CPLD	 
programer  
connector

USB	connector	
for	debugger

CF	card	
connector

5V	power	
connector

USB	

Power switch

Ethernet

RS232

MRAM

Altera	Max	II	 
CPLD	

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.

3. Open the Lab Project by selecting the  

File > Open menu item:
•	 For	M52259EVB	board,	open	file:	 

c:\Program Files\Freescale MQX 3.0\
demo\web_hvac\codewarrior\web_
hvac_m52259evb.mcp

•	 For	M52259DEMO	board,	open	file:	 

c:\Program Files\Freescale MQX 3.0\
demo\web_hvac\codewarrior\web_

hvac_m52259demo.mcp 

LAB

4

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

•	 MQX	RTCS	TCP/IP	network	stack

•	 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.	

Ethernet

USB	

RS232

USB	connector	
for	debugger	
(OSBDM)

Figure 2: M52259DEMO board layout
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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.	

You	should	now	see	

the	“Browse	USB	Mass	

Storage	Device”	link	on	 

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.

11.	Navigate	to	the	HVAC	control	page	by	

moving	your	mouse	over	the	HVAC	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.	

	 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.		

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.

Mini-USB-B

Figure 8: Browsing Web pages stored on  
USB mass storage device

Figure 7.

Figure 4: HVAC Web demo page running from internal memory

Figure 3: MQX Source Tree

Figure 5: Change HVAC setting via Website.

Figure 6: USB adapter plug on M52259DEMO and M52259EVB
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8.	 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.

 
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.	

LAB

5

Finding an Error Using  
Task Aware Debugging 
(TAD) in CodeWarrior
Covers both M52259EVB 
and M52259DEMOKIT

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

•	 Sending	messages	between	tasks	 

(logging	task)

•	 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:
•	 For	M52259EVB	board,	open	file:	 

c:\Program Files\Freescale MQX 3.0\
demo\ hvac_error \codewarrior\hvac_
error_m52259evb.mcp

•	 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

Figure 1: MQX Source Tree

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

Figure 3: Break application execution
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The	message	pool	is	exhausted.	The	 

problem	is	on	the	receiving	side,	as	it	is	

always	the	message	receiver’s	responsibility	

to	reuse	the	message	object	or	free	it	when	

no	more	needed.

Looking	at	the	Logging_task()	function,	

located	in	Logging_Task.c,	you	can	see	the	

message	is	received	by

msg_ptr = _msgq_receive(log_qid, 0);

and	further	the	data	of	the	message	 

(the	log	text)	is	printed

printf(msg_ptr->MESSAGE);

What	is	missing	is	deletion	of	the	message	

after	the	log	text	is	printed:

_msg_free(msg_ptr);

Add	this	line,	recompile	and	run	the	

application. The message memory will now be 

released	after	the	message	is	printed	out.	

 

Solution

The	HVAC	task	is	using	MQX	messages	

to	send	data	to	the	Log	task	(see	HVAC_

LogCurrentState()	and	the	Log()	functions)	in	

HVAC_Util.c	and	Logging_Task.c.	The	HVAC	

task,	as	the	message	sender,	assumes	each	

message	is	“consumed”	by	the	Log	task	and	

removed	from	the	message	pool	after	the	text	

is	printed	to	the	console.	

From	the	HVAC	task	error	code	found	in	the	

Task	Summary	TAD	window	seen	in	Figure	5,	it	

is	apparent	that	a	message	could	not	be	sent	

because	the	message	pool	is	full.	You	can	verify	

this	assumption	by	showing	the	Message	Pools	

TAD	window	(Figure	6)	and	double-clicking	on	

the	one	and	only	message	pool	entry	to	bring	

up	the	window	shown	in	Figure	7.

Figure 4: MQX Task-Aware Debugging menu

9.	 Then	click	on	the	MQX	pull	down	menu.	

Read	down	the	list	of	available	information	

windows	and	select	the	one(s)	that	you	

might	think	would	be	a	good	indication	as	

to	what	happened.	

10.	One	of	the	TAD	windows	which	will	

quickly	help	you	to	get	an	application	

status	overview	is	Task	Summary	or	

Check	for	Errors.

 

Figure 5: Task Summary TAD window

Figure 6: Message Pool Summary TAD window

Figure 8: Correct code

Figure 7: Message Pool Examined  
(after double-clicking the pool entry)
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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.

	 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.

Figure 1: M52259EVB board layout

CPLD	 
programer  
connector

USB	connector	
for	debugger

CF	card	
connector

5V	power	
connector

USB	

Power switch

Ethernet

RS232

MRAM

Altera	Max	II	 
CPLD	

3. Open the Lab Project by selecting the  

File > Open menu item:
•	 For	M52259EVB	board,	open	file:	 

c:\Program Files\Freescale MQX 3.0\
demo\telnet_to_serial\codewarrior\
telnet2ser_m52259evb.mcp

•	 For	M52259DEMO	board,	open	file:	 

c:\Program Files\Freescale MQX 3.0\
demo\telnet_to_serial\codewarrior\
telnet2ser_m52259demo.mcp 

LAB

6

Ethernet to Serial Bridge, 
Freescale MQX RTCS
Covers both M52259EVB 
and M52259DEMOKIT

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)

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.	

Ethernet

USB	

RS232

USB	connector	
for	debugger	
(OSBDM)

Figure 2: M52259DEMO board layout
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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.

 

11. Then try typing into the console terminal 

window,	and	you	should	see	the	

characters appearing in the telnet session.
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Figure 4: Ethernet to Serial BridgeFigure 3: MQX Source Tree
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