|
y

'
A

Freescale Semiconductor
Application Note

Document Number: AN3905
Rev. 1, 11/2009

Writing Your First MQX Application

by: Antonio Ramos, Luis Garabito,
Applications Engineering
Freescale Technical Support

1

The time invested to develop MQX applications for the
first time in a new environment can be significant. It is
necessary to understand how the environment works and

Introduction

then be able to generate applications for this
environment.

The purpose of this application note is to provide:

The knowledge that enables developersto start
developing their first application on Freescale
MQX RTOS quickly and easily.

The basic understanding to develop Freescale
MQX applications.

This application note is based on the ColdFire
MCF51CN128 and M CF5225x processors. For
CodeWarrior, the following boards are used as an
example:

The TWRMCF51CN board for microcontrollers

The M52259DEMO board for ColdFire
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Freescale MQX RTOS Install and Setup

2 Freescale MQX RTOS Install and Setup

Freescde MQX RTOS isa set of source code, example code, CodeWarrior plug-ins, and software tools. It
uses an installer to load all the features for the supported platforms for fast and easy installation.

2.1 Download Freescale MQX RTOS

To download the MQX installer:
1. Visit www.freescale.com and register with Freescale to get the required access.
2. Go to http://www.freescale.com/mgx, login, and download the MQX installer.

2.2 Install Freescale MQX RTOS

Toinstall Freescade MQX RTOS:

1. Executetheinstallationwizard. Thedefault settingsinstall Freescale MQX in the path: C:\Program
Files\Freescale\Freescale MQX 3.x

2. Youmust read the FSL_MQX _release notes.pdf file that has important information about the
source code and example code delivered in the release.

NOTE

If you have installed MQX in anon-standard location, you will need to
rebuild the libraries. Rebuilding the libraries is described in the rel ease
notes.

2.3 Setup Freescale MQX RTOS

Freescale MQX hasadirectory structure. The detailed information about this structure can be found inthe
FSL_MQX_release notes.pdf file. The developer can change the board support package (BSP) and
platform support package (PSP) settings using the user_config.h file. Adding and removing flagsin this
file enables the devel oper to add or remove components, change settings for the different drivers, and add
or remove logging settings. The user_config.h that needs to be modified can be found in the path:
<install_dir>/config/<board>/user_config.h.

After amodification is donein the user_config.h, it is necessary to recompile the libraries. Open the
CodeWarrior project <install_dir>/config/<board>/build_libs.mcp and compileit. The libraries are saved
inthefolder <install_dir>/lib/<board>. No changeswill take effect if you try to change anything inside the
<install_dir>/lib/ folder, because thisis the output folder after libraries compilation.

3 Freescale MQX Stationery Projects

Freescale MQX is supported on:
* CodeWarrior for microcontrollers 6.2.2
e CodeWarrior for ColdFire 7.1.2

Each CodeWarrior environment supports the platforms delivered with the release.
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Freescale MQX Stationery Projects

3.1  TWRMCF51CN_MQX_RTOS Project in CodeWarrior for
Microcontrollers 6.2.2
Follow these stepsto create and configure a Freescale MQX stationery project for the TWRMCF51CN
board:
1. Open CodeWarrior for microcontrollers 6.2.2.
2. Goto ‘File menuand click on ‘New Project...’

3. Select ‘' Freescale MQX 3.3 Stationery,” enter a‘ Project name,” select a‘Location,” and click onthe
‘Ok’ button. For this example, the following values are set in the dialog window:

— Project name: TWRMCF51CN_MQX_RTOS
— Location: C:\myMQXprojects TWRMCF51CN_MQX_RTOS

4. Expand the selected demo or evaluation board. For this example, TWRMCF51CN board is
selected.

5. Itisnecessary to select the libraries that are used. For this example, select ‘MQX Only.’

Figure 1 shows the creation of the stationery project.
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Figure 1. Freescale MQX Stationery Project for TWRMCF51CN Board
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3.2 M52259DEMO_MQX_RTOS Project in CodeWarrior for
ColdFire 7.1.2

Follow these stepsto create and configure a Freescale MQX stationery project in CodeWarrior for the
M52259DEM O board:

1. Open CodeWarrior 7.1.2.
2. Goto ‘File menuand click on ‘New Project...’

3. Select‘Freescale MQX 3.3 Stationery’, enter a‘ Project name,” select a‘Location,” and click onthe
‘OK’ button. For this example, the folowing values are set in the dialog window:

— Project name: M52259DEMO_MQX_RTOS
— Location: C:\myMQXprojects\M52259DEMO_MQX_RTOS

4. Expand the selected demo or evaluation board. For this example, the M52259DEMO board is
selected.

5. Itisnecessary to select the libraries that are used. For this example we select ‘MQX Only.’
6. Click onthe*Ok’ button.

Figure 2 shows the creation of the stationery project.
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Figure 2. Freescale MQX Stationery Project for M52259DEMO Board
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4 Developing Your First Freescale MQX Application

This section describes the creation of asimple application that blinks LEDs on the TWRMCF51CN and
M52259DEMO boards. There are four LEDs on each board and there are four tasks, one for each LED.
Every task blinksitsown LED. Every task has adifferent time delay.

Each Freescale MQX application can be migrated from one platform to another. Most of the stepsin this
section apply to both CodeWarrior projects, TWRMCF51CN_MQX_RTOS and
M52259DEMO_MQX_RTOS. It means that the same source code appliesfor both projects. Thereisonly
one difference. The Board Support Package (BSP) is not the same for both MCUSs. Thisisthe only part of
the code that hasto be different from one project to another. Each MCU hasits own BSP and GPIO driver.
The difference between these is explained later.

4.1 Modify main.c and main.h Modules

The GPIO initialization happens within the Main_task, therefore it is necessary to change thistask. This
task isnow named init_task. Thistask also startsthe other four tasksfor LEDSs. In total there are fivetasks,
the initialization task and one task for each LED.

1. Inthe main.h module replace the following lines:

#define MAIN TASK 1
extern void Main task (uint 32);

With the next lines:

#define INIT TASK 5
extern void init task(uint 32);

2. Inmain.c, modify the MQX_template list entry for the Main_Task. Replace the following line:
{MAIN TASK, Main_ task, 1500, 9, "main", MQX AUTO START TASK},
With the next line:
{INIT TASK, init task, 1500, 9, "init", MQX AUTO START TASK, 0, 0},
The parametersin the MQX _template list are:

— INIT_TASK —The identification (ID) number assigned to the task. Theinit_task hasthe ID
number 5. There should not be more than one task with the same ID number.

— init_task — The callback function. Thisfunction isthe code that the task executes onceit starts.

— 1500 — Stack size. Memory assigned to the task for stack usage.

— 9— Task priority. Lower number isfor higher priorities. Do not assign higher priorities (0— 8)
to user tasks. Those are assigned to kernel and other important tasks. Assign consecutive
priority numbersto ensure abetter performance. Morethan onetask can have the same priority
level.

— "init" — Task name.

— MQX_AUTO_START_TASK — Indicatesif thetask startsautomatically after the OSfinished
the startup.

3. Toadd the four LED tasks, first define them in the main.h module:

#define LED1 TASK 6
#define LED2_ TASK 7
#define LED3_TASK 8
#define LED4_ TASK 9

Writing Your First MQX Application, Rev. 1
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4. Inmain.c, add the entriesfor four LED tasksinthe MQX _template _list after theinitialization task
entry in the array. At the end, the MQX_template _list looks like the following:
TASK_TEMPLATE STRUCT MQX template list[] =

{
{INIT TASK, init task, 1500, 9, "init", MQX AUTO START TASK,
{LED1 TASK, ledl task, 1500, 10, "ledl", O,
{LED2 TASK, led2 task, 1500, 11, "led2",
{LED3_TASK, led3 task, 1500, 12, "led3",
{LED4 TASK, led4 task, 1500, 13, "led4",
{o, 0, 0, 0, o0,

O O O O O O
o
—

O O O O

NOTE
Thelast entry in the MQX_template list must be all zeros.

5. Inmain.h, add the externsfor the ledx_task functions after the line extern void init_task(uint_32);

extern void ledl task(uint 32);
extern void led2_task(uint_32);
extern void led3_task(uint_32);
extern void led4 task(uint 32);

6. Inmain.c, comment out the Main_task.

/*void Main task(uint 32 initial data)

{

print (“/n Hello World /n”);

_mgx_exit (0) ;
i
*/

Refer to Appendix A, “main.c Module,” to see the main.c module source code for details.

4.2 Create ioDriver.c module

For a better organization, it is necessary to create a new module for the GPIO initialization functions.
1. Goto Filemenu and click on ‘New Text File.’
2. Goto Filemenu and click on ‘ Save.’

a) For CodeWarrior 6.2.2, in the ‘Save As..." dialog box, search for the folder
C:\myMQXprojects TWRMCF51CN_MQX_RTOS and save the file asioDriver.c.
b) For CodeWarrior 7.1.2, inthe ‘Save As...” dialog box, search for the folder
C:\myMQXprojects\M522590DEMO_MQX_RTOS and save the file asioDriver.c.
3. Intheproject directory structure, search for the ‘ Source’ folder. Right click and select “ Add Files’
and add the ‘ioDriver.c.” When prompted with a pop up for “Add filesto targets,” use the default
of all targets and click OK. After adding the file, the directory structure must look like Figure 3.
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@ [#{_3 USB Host Libraries n 0+ o =
@ [F{_] USB Device Libraries 0 n - =l
w [+ Shell Libraries 0 o e =l
o = &l 5 0. -m

Hll main.h 0 0« =
¢ @ manc i) 0« o g
w -l ioDriverc i} 0De s =

Figure 3. Adding ioDriver.c File to Project Directory Structure

4. Open the ioDriver.c module and add the following includes:

#include <mgx.h>
#include <bsp.h>
#include <fio.h>
#include <io gpio.h>

5. Itisnecessary to have avariableto assign the pointer handler after the GPIO driver isopened. Add

the following line after the includes in the ioDriver.c module:
static FILE PTR output port=NULL;

6. For each project, add the four LED definesin the ioDriver.c module, one for each LED. This step
isimportant, because thisis the only difference in the code for each project.
Every define setsthe GPIO PORT to be used and the PIN assigned to the LED define. Thesevalues
are different for each BSP. The BSP aready knows the address and the pin number for each GPIO
PORT and each PIN. Refer to TWRMCF51CN and M52259DEMO schematics to verify the LED
connected to each PORT.

a) For the TWRMCF51CN_MQX_RTOS project, add the following defines.

#define LED 1 (GPIO_PORT TE | GPIO PIN3)
#define LED 2 (GPTO_PORT TG | GPIO_PINS5)
#define LED 3 (GPTO_PORT TE | GPIO_PINS5)
#define LED 4 (GPTO_PORT TH | GPTIO_PIN3)

b) For the M52250DEMO_MQX_RTOS project, add the following defines.

#define LED 1 (GPIO_PORT TC | GPIO_ PINO)
#define LED 2 (GPTO_PORT TC | GPIO_PIN1)
#define LED 3 (GPTO_PORT TC | GPTIO_PIN2)
#define LED 4 (GPTO_PORT TC | GPTIO_PIN3)

7. Create the Initializel O() function after adding the LED defines in the ioDriver.c module.

boolean InitializeIO(void)

{

}
8. Define the function prototype after the source line.
#define LED 4 (GPIO PORT TC | GPIO PIN3)

by adding the code:

boolean InitializeIO(void) ;

9. The GPIO driver receives an array where the PORT, PIN, and STATUS for that PIN are defined.
Add the following code in the Initializel O() function.

const uint 32 output set[] =

{

Writing Your First MQX Application, Rev. 1
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LED_1 | GPIO_PIN_STATUS_O,
LED_2 | GPIO_PIN STATUS O,
LED 3 | GPIO_PIN_STATUS_O,
LED 4 | GPIO_PIN_STATUS_O,
GPIO_LIST END

}i
10. To open the GPIO driver, use the gpio:write to indicate that these GPIO pins are output pins. The
array output_set also has to be sent to the GPIO driver. Add the following code to the Initializel O

function:
/* Open and set port TC as output to drive LEDs */
output port = fopen("gpio:write", (char ptr) &output set);

if (output port)

{

ResetOutputs () ;

}

return (output port!=NULL) ;
11. Another function is necessary to set the output value for the GPIO pin.

Create the function SetOutput() in the ioDriver.c module. This function receives two parameters.
Thefirst parameter isthe PIN number required to set its output value. The second parameter isthe
valueto set, TRUE or FALSE (‘1" or ‘0’).

void SetOutput (int signal, boolean state)

{

uint 32 set value=0;

}
12. Define the function prototype after the source line.

boolean InitializeIO(void) ;

by adding the code:

void SetOutput (int signal,boolean state);

13. Thisfunction createsfour arrays. One for each PIN configured when the GPIO driver was opened.
Add the following code to the SetOutput() function.

static const uint 32 ledl[] = {

LED 1,
GPIO LIST END

static const uint_32 led2[]
LED 2,
GPIO LIST END

static const uint 32 led3[]
LED 3,
GPIO_LIST END

static const uint 32 led4[]
LED 4,
GPIO LIST END

I}
—_

Il
—

Il
—_

}i
14. The SetOutput() function also includes aswitch case that executestheioctl function to indicate the
GPIO drivertoset ‘0’ or ‘1’ to the pin received in the first parameter. The ioctl function receives
three parameters.

Writing Your First MQX Application, Rev. 1
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— Thefirst parameter is the handler returned by opening the GPIO driver.

— Thesecond parameter isthe kind of operation and the value of the operation. There are defines
ready for this parameter. The GPIO_IOCTL_WRITE_LOGL1 definetellstheioctl towrite*1.
The GPIO_IOCTL_WRITE_LOGO definetellstheioctl to writea“0.’

— Thethird parameter is the array of the pin to be written. Add the following code to the
SetOutput() function.

if (output_port) {
switch (signal) {
case 1:
ioctl (output port, (state) ? GPIO IOCTL WRITE LOGl : GPIO IOCTL WRITE LOGO,
(pointer) &ledl) ;
break;
case 2:
ioctl (output port, (state) ? GPIO IOCTL WRITE LOGl : GPIO IOCTL WRITE LOGO,
(pointer) &led2) ;
break;
case 3:
ioctl (output_port, (state) ? GPIO IOCTL _WRITE LOGl : GPIO_IOCTL WRITE LOGO,
(pointer) &led3) ;
break;
case 4:

ioctl (output port, (state) ? GPIO IOCTL WRITE LOGl : GPIO IOCTL WRITE LOGO,
(pointer) &led4) ;
break;

}

}
15. There can also be a complementary function to set al the output valuesto ‘0" within the same
function. Thisfunction calls the SetOutput() function for each pin setting the valueto ‘0.” Add the
next function in the ioDriver.c module:

void ResetOutputs (void)

{

uint 32 i;

for (i=1;i<=4;i++)

{

SetOutput (i, FALSE) ;

}

}
16. Define the function prototype after the source line:

void SetOutput (int signal,boolean state) ;

by inserting the code:

void ResetOutputs (void) ;

17. SavethefileioDriver.c

Refer to Appendix B, “ioDriver.c Module for TWRMCF51CN_MQX_RTOS Project,” to seeioDriver.c
module source code for TWRMCF51CN_MQX_RTOS project.

Refer to Appendix C, “ioDriver.c Module for M52259DEMO_MQX_RTOS Project,” to seeioDriver.c
module source code for M52250DEMO_MQX_RTOS project.
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4.3 Create tasks.c Module

For a better organization, it is necessary to create a new module for the tasks functions.
1. Goto Filemenu and click on ‘New Text File.’
2. Goto Filemenu and click on * Save’

a) For CodeWarrior 6.2.2, in the ‘Save As..." dialog box, look for the folder
C:\myMQXprojects TWRMCF51CN_MQX_RTOS and save the file as tasks.c.

b) For CodeWarrior 7.1.2, inthe ‘Save As...” dialog box, look for the folder
C:\myMQXprojects\M522590DEMO_MQX_RTOS and save the file as tasks.c.

3. Intheproject directory structure, search for the ‘ Source’ folder. Right click and select “ Add Files
and add the ‘tasks.c.” When prompted with apop up for “Add filesto targets,” use the default of
all targets and click OK. After adding the file, the structure directory must ook like Figure 4.

SR UaD sl Liudniss [N} (HE -
w [#{_]J USE Device Libraries 1] 0« =l
@ [#{_] Shell Libraries 1] 0 s =l
« [ @RSourcd 0 0« « =

“ER main.h 0 0« =l
¢ - mainc 0 0+ » =
w @ ioDriverc 0 0+ =+ =l
W ol tasks.c 1] 0« » =

Figure 4. Adding tasks.c to Project Directory Structure

4. Open the tasks.c module and write the following includes and the init_task function.

#include <mgx.h>
#include <bsp.h>
#include <fio.h>

void init task(uint 32 initial data)

{

}
5. Define the function prototypes of the tasks and functions we are about to use.

/* Task IDs */

#define INIT TASK
#define LED1_TASK
#define LED2_TASK
#define LED3_TASK
#define LED4_TASK

0 0w J o Ul

void ledl task(uint 32);
void led2 task(uint 32);
void led3 task(uint 32);
void led4_task(uint_32);

extern boolean InitializeIO (void) ;
extern void SetOutput (int signal,boolean state) ;

6. Add the cal to the function Initializel O in the init_task function so that your code looks like the
following.

void init task(uint 32 initial data)

Writing Your First MQX Application, Rev. 1
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printf (*\n Initialize IO \n”);
InitializeIO() ;

}

7. Aftertheinit_task called, thelnitializel O function, it ispossibleto start creating the other four tasks
that are already defined in the MQX _template list template. Use the following code to create and
run the ledl_task in the tasks.c module:

{
_task_id task_id;
printf ("\n Initialize IO \n");
InitializeIO() ;
task id = task create(0, LED1 TASK, 0);
if (task_id == MOX NULL_ TASK ID)

{
}
else

{
}

printf ("\n Could not create LED1 TASK\n");

printf ("\n LED1_TASK created \n");

}
8. The previous code can be reused for the code that creates the other three tasks. Change only the
second parameter of the _task create() function with following defines:

task id = task create (0, LED2 TASK, 0);

gask_id = task create(0, LED3_TASK, O0);

Eask_id = _task _create(0, LED4_TASK, O0);
NOTE

The printable text from the 2 x printf’s must also be incremented.

9. Write the tasks code. The four LED tasks are similar. The only difference is the time delay for
which each task waits to set the value in the respective pin it has assigned. The value istoggled
from*1 to ‘0 and vice versa. Thefollowing isthe code of the ledl task that can beincluded in
the tasks.c module:

/TS K, = = = - — & o m o .

*

* Task Name : ledl task

* Comments

* This task toggles the LED1 every 1111 milliseconds

void ledl task(uint_32 initial data)

{

int value = 0;
printf ("\n ledl task \n");

while (TRUE)

{

_time delay(1111);

Writing Your First MQX Application, Rev. 1
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SetOutput (1,value) ;
value = value®™1;

}

}
10. Create the other three functions. The name of each function, delay, and the first parameter must be
different in the SerOutput().

NOTE

The ... denotes the same source lines are used asin led1l task() except that
the printrf text must be changed to the relevant task number.

void led2_task(uint_ 32 initial data)

{

_time_delay(2222);
SetOutput (2,value) ;

}

void led3 task(uint_32 initial data)

{

_time_delay(3333);
SetOutput (3,value) ;

}

void led4 task(uint 32 initial data)

{

_time delay(4444) ;
SetOutput (4,value) ;

}
11. Savetasks.c

Refer to Appendix D, “tasks.c Module,” to see tasks.c module source code for details.

See the Targeting_ColdFire.pdf in the CodeWarrior help directory to complete the remaining steps:
1. Build your project
2. Flash your project to the board
3. Runyour code

5 Task Aware Debugging (TAD) Tool

This section only appliesfor CodeWarrior 7.1.2 Professional Edition. The Task Aware Debugging (TAD)
tool isauseful and powerful instrument to debug the MQX application. The TAD isonly available on
CodeWarrior Professional Edition. Specia and Standard editions can create and run an MQX application,
but can not run the TAD.

To use the TAD:
1. Debug the application in CodeWarrior using the % debug button.

Writing Your First MQX Application, Rev. 1
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2. To stop the application, use a breakpoint or usethe ® break button:

3. Once the application breaks, the menu enables two options: MQX and RTCS.
The MQX menu shows information about the core and tasks running at that moment in MQX,
information like memory usage, stack usage, semaphores, mutexes, events, kernel data, errors, and

so on. The RTCS menu shows information about the TCPIP stack, configuration, sockets, TCP
stats, UDP stats, |P stats, and so on. Figure 5 shows both MQX and RTCS menus.

M RTCS  Tools  Processor Expel RTCS Tools Processo

Kernel Data
Check for Errors

Task Summary
Ready Queues
Stack Usage

Lightweight Memory Pools
Lightweight Memory Blocks

Lightweight Semaphores

Task Queues

Inikialization
Inkerrupkt Surmmary
IO Devices

Check For new MOQx version...
About TAD Plug-in...

Close all TAD Windows
Copy Ackive To Clipboard |

Figure 5. MQX and RTCS menus for the TAD

4. Gotothe MQX menu and click on * Task Summary’ option. Figure 6 shows all tasksin the MQX.
It shows the priority, state, and the task error if any.

Writing Your First MQX Application, Rev. 1
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Task Aware Debugging (TAD) Tool

BEx

Task Summary
Task Name Task ID
init 010001
ledl 0x10002
led2 0x10003
led3 0x10004
ledd 0x1000%

TD

0x20001084
020001770
0x20001e08
0=200024a0
0x20002b38

Priority State

9

10
11
12
13

Terminating

Time delay blocked
Time delay blocked
Time delay blocked
Time delay blocked

Task Error Code

OK [0xD]
OK [0x0]
OK [0xD]
OK [0x0]
OK [0xD]

Figure 6. Task Summary from TAD

5. GototheMQX menuand click on* Stack Usage’ option. Figure 7 showsthe memory used by each
task within its stack. It also shows if an overflow happens.

Stack Usage Summary

MEX

Task
init

ledl
led2
led3
ledd
Interrupt

Stack Base

0x2000170c
0x20001df8
0x20002490
0x20002b25
0x200031cO
0x20000884

Stack Limit

020001130
0x2000181c
0x20001ebd
0x2000254c
0x20002bed
0x20000454

Stack Used

0=20001564
020001 ch0
0=2000232c
0=200029c4
0=2000305c
0=200007ed

% Used
28 %
28 %
23 %
23 %
23 %
15 %

Owverflow?
No
No
No
No
No
No

Figure 7. Stack Usage Summary from TAD
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Appendix A main.c Module

/****************************************************************************
*

* This file contains MQX only stationery code.

*

****************************************************************************/

#include <mgx.h>
#include <bsp.h>
#include "main.h"

#if |BSPCFG_ENABLE IO SUBSYSTEM

#error This application requires BSPCFG_ENABLE IO SUBSYSTEM defined non-zero in
user config.h. Please recompile BSP with this option.

#endif

#ifndef BSP DEFAULT IO CHANNEL DEFINED

#error This application requires BSP_DEFAULT IO CHANNEL to be not NULL. Please set
corresponding BSPCFG_ENABLE TTYx to non-zero in user config.h and recompile BSP with
this option.

#endif

TASK_TEMPLATE STRUCT MQX template list[] =

{
{INIT TASK, init task, 1500, 9, "init", MQX AUTO START TASK, 0, 0},
{LED1 TASK, ledl task, 1500, 10, "ledi", 0, 0, 0},
{LED2 TASK, led2 task, 1500, 11, "led2", 0, 0, 0},
{LED3 TASK, led3 task, 1500, 12, "led3", 0, 0, 0},
{LED4 TASK led4 task, 1500, 13, "led4", 0, 0, 0},
{o, 0, 0, 0, 0, 0}

}i

Y ) i

*

* Task Name Main task

* Comments

* This task prints " Hello World "

*

H BN D * - = = = — mm oo oo oo oo oo oo~ */

/*void Main_ task (uint 32 initial data)

{

printf ("\n Hello World \n")
_mgx_exit (0) ;

}

*/

/* EOF */

Writing Your First MQX Application, Rev. 1
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ioDriver.c Module for TWRMCF51CN_MQX_RTOS Project

Appendix B ioDriver.c Module for
TWRMCF51CN_MQX_RTOS Project

#include
#include
#include
#include

<mgx.h>
<bsp.h>
<fio.h>
<io gpio.h>

static FILE PTR output port=NULL;

#define
#define
#define
#define

boolean

LED 1 (GPIO PORT TE
LED 2 (GPIO_PORT_TG
LED 3 (GPIO PORT TE
LED 4 (GPIO PORT TH
InitializeIO (void) ;

| GPIO PIN3
| GPIO PINS
| GPIO PINS
|

)
)
)
GPIO_PIN3)

void SetOutput (int signal,boolean state) ;

void Res

boolean

{

}

void Set

{

etOutputs (void) ;

InitializeIO (void)

const uint 32 o
{
LED
LED
LED
LED
GPI

}i

/* Open and set port TC as output to drive LEDs */
&output set) ;

output_port = f

if (output port

{

Res

}

ret

Output (int signal,
uint_ 32 set_val

static const ui
LED 1,
GPIO_LIST END

}i

utput set[] =

1 | GPIO_PIN STATUS O,
2 | GPIO_PIN STATUS O,
3 | GPIO_PIN STATUS O,
4 | GPIO_PIN STATUS O,
O_LIST END

open ("gpio:write", (char ptr)
)

etOutputs () ;

urn (output port!=NULL) ;

boolean state)

ue=0;

nt_32 ledi[] = {

Writing Your First MQX Application, Rev. 1
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ioDriver.c Module for TWRMCF51CN_MQX_RTOS Project

Il
—_

static const uint_ 32 led2[]
LED 2,
GPIO LIST END

}i

static const uint 32 led3[] = {
LED 3,
GPIO_LIST END

}i

static const uint 32 led4[] = {
LED 4,
GPIO LIST END
}i
if (output_port) {
switch (signal) {

case 1:
ioctl (output port, (state) ?
GPIO_IOCTL WRITE LOG1 : GPIO_IOCTL WRITE LOGO,
(pointer) &ledl) ;
break;

case 2:
ioctl (output port, (state) ?
GPIO_IOCTL WRITE LOG1 : GPIO_IOCTL WRITE LOGO,
(pointer) &led2);
break;

case 3:
ioctl (output port, (state) ?
GPIO_IOCTL WRITE LOG1 : GPIO_IOCTL WRITE LOGO,
(pointer) &led3’);
break;

case 4:
ioctl (output port, (state) ?
GPIO _IOCTL WRITE LOG1 : GPIO_IOCTL WRITE LOGO,
(pointer) &led4) ;

break;
}
}
}
void ResetOutputs (void)
{
uint_32 i;
for (i=1;i<=4;i++)
{
SetOutput (i, FALSE) ;
}
}

Writing Your First MQX Application, Rev. 1
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ioDriver.c Module for M52259DEMO_MQX_RTOS Project

Appendix C ioDriver.c Module for
M52259DEMO_MQX_RTOS Project

#include
#include
#include
#include

<mgx.h>
<bsp.h>
<fio.h>
<io gpio.h>

static FILE PTR output port=NULL;

#define
#define
#define
#define

boolean

LED 1 (GPIO_PORT_TC
LED 2 (GPIO_PORT_TC
LED 3 (GPIO PORT TC
LED 4 (GPIO_PORT_TC
InitializeIO (void) ;

| GPIO PINO
| GPIO PIN1
| GPIO PIN2
|

)
)
)
GPIO_PIN3)

void SetOutput (int signal,boolean state) ;

void Res

boolean

{

}

void Set

{

etOutputs (void) ;

InitializeIO (void)

const uint 32 o
{
LED
LED
LED
LED
GPI

}i

/* Open and set port TC as output to drive LEDs */
&output set) ;

output_port = f

if (output port

{

Res

}

ret

Output (int signal,
uint_ 32 set_val

static const ui
LED 1,
GPIO_LIST END

}i

utput set[] =

1 | GPIO_PIN STATUS O,
2 | GPIO_PIN STATUS O,
3 | GPIO_PIN STATUS O,
4 | GPIO_PIN STATUS O,
O_LIST END

open ("gpio:write", (char ptr)
)

etOutputs () ;

urn (output port!=NULL) ;

boolean state)

ue=0;

nt_32 ledi[] = {

Writing Your First MQX Application, Rev. 1
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ioDriver.c Module for M52259DEMO_MQX_RTOS Project

Il
—_

static const uint_ 32 led2[]
LED 2,
GPIO LIST END

}i

static const uint 32 led3[] = {
LED 3,
GPIO_LIST END

}i

static const uint 32 led4[] = {
LED 4,
GPIO LIST END
}i
if (output_port) {
switch (signal) {

case 1:
ioctl (output port, (state) ?
GPIO_IOCTL WRITE LOG1 : GPIO_IOCTL WRITE LOGO,
(pointer) &ledl) ;
break;

case 2:
ioctl (output port, (state) ?
GPIO_IOCTL WRITE LOG1 : GPIO_IOCTL WRITE LOGO,
(pointer) &led2);
break;

case 3:
ioctl (output port, (state) ?
GPIO_IOCTL WRITE LOG1 : GPIO_IOCTL WRITE LOGO,
(pointer) &led3’);
break;

case 4:
ioctl (output port, (state) ?
GPIO _IOCTL WRITE LOG1 : GPIO_IOCTL WRITE LOGO,
(pointer) &led4) ;

break;
}
}
}
void ResetOutputs (void)
{
uint_32 i;
for (i=1;i<=4;i++)
{
SetOutput (i, FALSE) ;
}
}

Writing Your First MQX Application, Rev. 1
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tasks.c Module

Appendix D tasks.c Module

#define LED1 TASK 6
#define LED2 TASK 7
#define LED3 TASK 8
#define LED4 TASK 9
void init task(uint 32);
void ledl task(uint 32);
void led2 task(uint 32);
)
)

1

void led3 task(uint 32
void led4 task(uint 32

1

extern boolean InitializeIO(void) ;
extern void SetOutput (int signal,boolean state) ;

void init task(uint 32 initial data)

{
_task id task_id;
printf ("\n Initialize IO \n");
InitializeIO() ;

task id = task create(0, LED1 TASK, O0);
if (task_id == MQX NULL_TASK ID)

{

printf ("\n Could not create LED1l_TASK\n") ;

}

else

{

printf (" LED1 TASK created \n");

}

task id = task create(0, LED2 TASK, O0);
if (task_id == MQX NULL_TASK ID)

{

printf ("\n Could not create LED2_ TASK\n");

}

else

{

printf (" LED2 TASK created \n");

}

task id = task create(0, LED3 TASK, 0);
if (task_id == MQX NULL_TASK ID)

{

printf ("\n Could not create LED3_ TASK\n");

}

else

{

printf (" LED3 TASK created \n");

}

Writing Your First MQX Application, Rev. 1
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tasks.c Module

task id = task create(0, LED4_ TASK, O0);
if (task id == MQX NULL_ TASK ID)

printf ("\n Could not create LED4 TASK\n");

}

else

{

printf (" LED4 TASK created \n");

*

* Task Name : ledl_task

* Comments

* This task toggles the LED1 every 1111 milliseconds
*

*END* = = = = = = = = = = = mm */
void ledl task(uint 32 initial data)
int value = 0;

printf ("\n ledl task \n");

while (TRUE)

{
_time_delay(1111);
SetOutput (1,value) ;
value = value™1;
}
}
void led2 task(uint 32 initial data)
{
int value = 0;
printf ("\n led2 task \n");
while (TRUE)
{
_time_delay(2222);
SetOutput (2,value) ;
value = value™1;
}
}
void led3 task(uint 32 initial data)
{
int value = 0;

printf ("\n led3 task \n");

while (TRUE)

{

Writing Your First MQX Application, Rev. 1
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_time delay(3333);
SetOutput (3,value) ;
value = value™1;

}
}
void led4 task(uint 32 initial data)
{
int value = 0;
printf ("\n led4 task \n");
while (TRUE)
{
_time delay(4444);
SetOutput (4,value) ;
value = value®™1;
}
}

Writing Your First MQX Application, Rev. 1
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Appendix E main.h Module

#ifndef
#define

#define
#define
#define
#define
#define

extern
extern
extern
extern
extern

#endif

__main_h_
__main h

INIT TASK
LED1 TASK
LED2_TASK
LED3_TASK
LED4_TASK

w o J o u

void init_task(uint_32);
void ledl_task(uint_32);
void led2 task(uint_32);
void led3 task(uint 32);
void led4 task(uint 32);

/* _main h */

Writing Your First MQX Application, Rev. 1
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