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1 Read Me First

This document describes the steps required to

configure Atollic TrueSTUDIO to build, run,

and debug MQX™ RTOS demo applications Contents
and necessary driver libraries provided in the

Kinetis SDK (KSDK framework). The Hello

World demo application targeted for the TWR- 1 REAAME FilSt.....eooeeeeereeoooeosseesesseosssssseessssessns 1
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2 Installing MQX RTOS plug-ins

There are two plug-ins available for MQX RTOS Task Aware Debugger for GDB and Project of
Projects (allows import multiple project to the Working set). Follow the guide below to install them to
Atollic TrueSTUDIO IDE.

1. Select “Help” then “Install New Software...” in the toolbar menu .

” —
- -
[E] ¢/c++ - Atollic TrueSTUDIO® for ARM® - - -
- N - —
File Edit Source Refactor View Mavigate Search Project Run  Window [Help]
5’ ) Information Center 23 @ Information Center
® {(7) Help Contents
&7 Search
Dynamic Help
Key Assist...
== Tips and Tricks...
Cheat Sheets...
Install New Software... I
Quick start Documental i manager..
Teools
Upgrade information Integrated Devela About Atollic TrueSTUDIO® for ARME
Release notes Make
Installation guide Assembler
If you are using a project created with an clder version Quickstart guide CiC+= prepr
of TrueSTUDIO® you are highly recommended to User guide GIC++ comp
read the upgrade manual: 1AR to Atollic TrueSTUDIO migration guide Linker

Figure 1. Install New Software
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2. In the Install New Software dialog box, click the “Add” button and in the Add Repository pop up
window enter KDS Update Site URL (http://www.freescale.com/Igfiles/updates/Eclipse/KDS) to
the Location field. Click the “OK” button.

[E] Add Repository ﬁ
Mame: Local..

Location:  http:/fwww.freescale.com/Igfiles/updates/Eclipse/KD5/

@ [ ok || cancel |

Figure 2: Add KDS Update Site as new repository

3. Three categories from update site are displayed. Select MQX RTOS Plug-ins category, which
installs both MQX RTOS TAD and Project of Projects plug-in. Click the “Next” button in lower
right corner.

000 MQX Plug-ins
V] 4q
MK Task Aware Debugger for GDB
a9

g+ Project Of Projects Plug-in

Figure 3: Categories on Update Site

4. Follow the remaining instructions to finish the installation of the update. After the update is
applied, restart the Atollic TrueSTUDIO IDE for the changes to take effect.
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3 Import project files into workspace

This section shows how to import project files with Project or Projects plug-in using workspace files
(-wsd).

1. Click File then Import. In the Import dialog window, select Existing Projects Sets in category
Project of Projects and click the “Next” button.

rE Import [ (5] ﬁr

Select \

=]

Select an import source:

type filter text

+ [ General -
s CIC++

» [ Component Development Envirenment
> = CVS

: = Git

+ [ Install

+ = Processor Expert

4 [= Project of Projects
Existing Projects Sets

m

= Run/Mehun

.7,"\ -
. < DacK Inis ance
@ [ oo e[ o

Figure 4: Import dialog

2. Click the “Browse” button to load wanted workspace file. The workspace files for MQX RTOS
examples are located in the file:

<install_dir>/rtos/mqx/mgx/examples/<demo_name>/build/kds/<demo _name> <board name>

Getting Started with Freescale MQX™ RTOS for Kinetis SDK and AtollicTrueSTUDIO® for ARM®, Rev. 1, 04/2015
4 Freescale Semiconductor, Inc.




3. Click the “Finish” button when you are done. The MQX RTOS example application and
associated libraries will be opened in your workspace.

E Import Working Sets and Projects [ (=] éJ

Import Working Sets and Projects

Import Working Sets and Projects from the local file system.

Import from file:  Ch\Freescaleltest\rtos\magedmoxexamplesihello’k

P hella_frdmbkbaf
hello_frdmkG4f
ksdk_moge_lib (project file within this project is read-only)
mgp_frdmbkb4f
mcp_stdlib_frdmko4f

Select All | [ Deselect All

- ac YE > NI ance|
©

Figure 5. Import workspace file for MQX RTOS example application
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4 Build library project files

This section will guide you to build the library project files of the hello example in MQX RTOS for
KSDK for TWR-K64F120M. Follow the steps to build multiple libraries with different build targets at
the same time.

1. Select the project files that you want to do build by pressing Ctrl and left-clicking the project
files in the “Project Explorer” tab view. Right-click any project in the selected group and select
“Build Configurations”, then “Build Selected”.

[ Project Explorer &2 O& & = 0O

== hella_twrke4f120m
=) <ok _moe_lib_Ke4F12

& =g Inport...
£ Export...

Build Project
Clean Project
Refresh FS

Close Project

I

Close Unrelated Projects

Build Configurations Set Ackive »
Make Targets 3
[
Index Buid Al
Init test As . Clean all

Build Selected. ..

= Change to Folder in Shell

Figure 6: Select projects to build

2. In the Clean and Rebuild Configurations dialog window, select the projects you want to build
with the corresponding build target. Click the “OK” button to start the build process.

3. The archive files are generated after a successful build of the library project files. They are
located in the following folders for libraries mqx, mqx_stdlib, and ksdk mqgx_lib.

<install_dir>/rtos/mqx/lib/<board name>.atl/<build target>/mqx/<lib_mqgx>.a
<install _dir>/rtos/mqx/lib/<board name>.atl/<build target>/mqx_stdlib/<Ilib_mgqx_stdlib>.a

<install _dir>/lib/ksdk_mgqx_lib/atl/<device name>/<build_target>/<libksdk platform mgx>.a
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For an example with TWR-K64F120M and the Debug target, the following library files are

generated:

<install _dir>/rtos/mqx/lib/twrk64f120m.atl /debug/mqgx/<lib_mgx>.a

<install _dir>/rtos/mqx/lib/twrk64f120m.atl/debug/mqgx_stdlib/<lib_mgx_stdlib>.a
<install dir>/lib/ksdk_mqx_lib/atl/K64F 1 2/debug/<libksdk_platform mgx>.a
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Figure 7: Select libraries to build
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5 Build the application project file

After building the libraries, build the application project file. These are steps to build the hello example
of MQX RTOS for KSDK for TWR-K64F120M.

1. Select the hello project and click the hammer icon (in red) to select build target.

R R L 2 ] . =
(e [ I EIE R Y S B ER R CL s
I-_l\:l Project Explorer 52 = <}=={'> A ¥ o= |Manage build configurations For project 'hello_twrk64F12EIm'I
= hello_twrkg4f 1 20m Z0 ¥ Conments:
125 ksdk_magy_lib_KE4F12 21 0+
:.L:g-qu_stdlib_twrke‘lflmm 2z Thiz file contains the main
T gy _twrkeAF 20m 23 *

Figure 8: Select build target for hello project — 1

2. In the “Manage Configurations” window, select the build target and set it as the active build
target by clicking the “Set Active” button. Click the “OK” button when it is complete.

8 hello_ btwrk641120m: Manage Configurations @

Configuration Description Skatus
int flash debug Ackive

ntflashdlease | |

Set Active ” Mew... H Delete H Rename... ]

[ 0K H Cancel ]

Figure 9: Select build target for hello project — 2
3. Click the “Build” button to build the hello project.
ARAEE B8 =™ -

| ﬁEuiId 'int flash debug' For project 'hellu:u_twrkﬁdrflzlilm'l

Figure 10: Build hello project
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4. The build output message is shown in the console tab view when the build is done.

= problems o= Tasks | & Console 52 | £ Properties 4

DT Build Consale [hella_bwrkodf120m]
arm-atollic-eabhi-goc - -wthukd -tcpu=cortex-md -mwfloat-abi=hard -mfpu=fp-s
arm—atollic-eabi-goc —c —mthunbh -mopu=cortex-md —-mfloat-abi=hard -mfpu=fp-
arm—atollic-eabi-goo —o —wthunh -mopu=cortex-md —-mwfloat-abi=hard -mfpu=fp-
armm-atollic-esbi-goo —o -—mwthunk -mopu=scortex-mwd -mfloat-abi=hard -mfpu=fps
arm-atollic-eabi-goo -Wl, ——start-group Sourcesihello.o KSDK_Files\pin_mux
C:hwProgram Fileah Aitollich TEueSTUDIO for ARM Pro 5.1.1%ideh jretvbhin' java -3:
zenerate build reports...
Print size information
text data hs=s dec hex filenamwe

49995 1456 3536 54958 déce hello twrk64fli0m.elf
Print =size information done
zenerate build reports done

15:45:27 Build Finished (took S5=.465ms=)

Figure 11: Build output message
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6 Run ademo application
To download and run the application, follow these steps.

1. Connect the development platform to your PC via USB cable between the OpenSDA USB
connector and the PC USB connector.

2. Open the terminal application on the PC, such as PuTTY or TeraTerm, and connect to the
OpenSDA serial port number. Configure the terminal with these settings:

a) 115200 baud rate
b) No parity

c) & data bits

d) 1 stop bit

X

Tera Term: Serial port setup

Port: v [ ok |
Baud rate: 115200 w

Data: 8 bit w Cancel
Parity: none A

Stop: 1 bit v Help
Flow control: none b

Transmit delay

0 msecichar 0 mseciline

Figure 12: Setup serial terminal

3. Left-click the application project and click the “Configure Debug” button (in red) to launch the
debug configurations window.

RARRANE G ]|

Figure 13: Open Debug configurations

Getting Started with Freescale MQX™ RTOS for Kinetis SDK and AtollicTrueSTUDIO® for ARM®, Rev. 1, 04/2015
10 Freescale Semiconductor, Inc.




4. In the “Debug Configurations” window, go to Embedded C/C++ Application (in red) in the left

and select the appropriate application to load into the platform. In the “Main” tab (in green),

select the correct output file to download into platform. In the “Debugger” tab (in purple), select

the correct debugger tool, interface, and the connection type to download and debug the

application.

Create, manage, and run configurations

iELIEES

8 Debug Configurations @

Mame: | hiello_bwrkiaf L20m int Flash debug jlink

E CJC++ Application
[€] Cic++ Attach to Application
El C/C++ Postmortem Debugger
E CJC++ Remate Application
=4 [c | Embedded CfC++ Application
4F120m int Flash debug jlink
E hello_tvrkeaf L20m int Flash release jlink
= Launch Group

Filter matched & of & items

@

I [Mait II‘%? Debuggerl = Startup Scripts | B2 Source | I Cormon

T4+ Application:

| ink flash debug/hello_twrka4f120m. elf

[ ‘ariables... ] [Search Project...] [ Browse. ..

Projeck:

|hel|o_twrk64f120m | ’ Browse, .,

Build {if required) before launching
Build configuration:
Select configuration using "CfC++ Application’

(") Enable auta build
@ Use workspace settings

() Disable auta build

Configure Warkspace Settings. ..

[ Debug l [ Close

Figure 14: Debug configurations window

5. Click the “Debug” button at the bottom right corner to start loading application image into the

platform and to debug.
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6. The application runs into the main() function and stops as in shown in the green rectangle. Click
the “Resume” button (in red) to run the application.

5 Sl BESRE S e O i R
ﬁﬁiDebug 5 Resume(FB)h —

= E hiello_twrki4f 120m ink Flash debug jlink [Embedded C/C++ Application]
=52 hella_twrkedf120m.elf
[=] a]“j' Thread [1] <mainz {Suspended ; Breakpoint)

s O

b
w
|

[ migx_rnain.c &3

37

35 #if 'MQX CUSTOM MAIN
2= int main

i

o

void

)

-

extern const MOX INITIALIZATION STRUCT MQX init sStruct;

J* Start MQE %/
_mox{ (MOX INITIALIZATION STRUCT PTRj &MOX init struct );

return 0O;

B O W0 -] m ke

}
52 #endif /* MQOX CUSTOM MAIN */
53

Figure 15: Run hello example

The output of the hello example is similar to this figure.

W COM42:115200baud - Tera Term ¥T
File Edit Setup Control  Window  Help

Hello
Horld

Figure 16: Output of hello example
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6.1 Debugging demo application using MQX RTOS Task Aware Debugger for
GDB plug-in
MQX RTOS Task Aware Debugging plug-in (TAD) is an optional extension to a debugger tool which

enables easy debugging of multi-tasking applications. It helps to visualize internal MQX RTOS data
structures, task-specific information, I/O device drivers, and other MQX RTOS context data.

MQX RTOS TAD Screens are accessible from MQX RTOS menu which is only displayed during the
debug session.

lMQX Run Window Help

Kernel Data

a2

Task List
Stack Usage
Ready Queues

Lightweight Memory Pools
Lightweight Events
Lightweight Message Queues 0
Lightweight Log
Lightweight Semaphores

Partitions
Memory Pools

Task Queues
Semaphores
Mutexes

Events

¢ Interrupt Summary
IO Devices

Initialization

Figure 17: List of available TAD screens

Resume (F8 or the “Run/Resume” button) " the debug session and then suspend " (of
Run/Suspend) it again to initialize MQX RTOS structures needed by MQX RTOS TAD.
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The most helpful and frequently used screens are shown in the images below:

e Task List — Overview about all tasks created in the MQX RTOS application

1 MQX Task List 3 = B8
Task Name TaskID TD Address Pricrity State Task Error C...
- _mpe_idle_task (10002 Ox1 ff1a80 10 Active QK (0:0000)
- hello (10003 Ol fff27 00 g Blocked QK (0:0000)

Figure 18: MQX RTOS Task List screen

e Stack Usage — Displays information about interrupt and task stacks. Typically, a stack overflow
is a root cause for vast majority of problems in MQX RTOS user applications.

] MQ¥ Stack Usage &3 = 8
Task Name Stack Base Stack Limit  Stack Used % Used  Stack Owverflow Stack Usage Graph

- _mep_idle_task  OxLfFfLc40 O fff1b70 (el ffflbcd 59.6% Mo

- helle Ox1 fff2e50 012880 (e fff2bEc 47.6% Mo

Figure 19: MQX RTOS Stack Usage screen

e Memory Pools (or Ligthweight Memory Pools) — Displays address, size, and type information
about each memory block allocated in the selected memory pool by the MQX RTOS system or

applications.
5 MQX Memory Pools i3 = O

Start Address  End Address  Size (Hex) Size (Dec) Highest Used Address  Usage Usage Graph
A fff09c0  0x2000ffc0 000011630 128560 (1255 kB) (:2000000f 0x0000f64f

Address Size (Hex) Size (Dec) Owner Type Category Remarks it
A fff09e0  0x00000410 1040 System Interrupt Stack  System/Interr... E
e fff0eld  0x000000e0 224 System Systemn Stack  System/Tasks
A ff10f10  0x000000b0 175 System Ready Qs System,Task ...
e fffdfed 000000040 64 System Interrupt Table System/Interr...
011040 0x00000020 32 Systemn Interrupt Vec..  System/Interr...
11080 0x00000960 2400 Free
el fff1a00  0x00000060 96 Systemn
(A fff1a80  0x000000b0 176 0:10002 Task Descript... System/Tasks
O ffflb50  0:00000100 256 (10002 Task Stack Systemn/Tasks
(e £761 c70  OaeDIONOO020 37 Swsterm Interrunt Ver...  Swstemn/Interr... i

Figure 20: MQX RTOS Memory Pools screen
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e Semaphores, Events, Mutexes (or Ligthweight Semaphores, Ligthweight Events) - Displays
address and status of synchronization objects created by the MQX RTOS system or application.
When a synchronization object is allocated either as a global or static variable in the system, or

as an array element or as a structure member allocated as global or static variable, the TAD plug-
in also displays the symbolic name of the object.

1 MQX Semaphores 332

Semaphore
0x1£1190
0x1£f1200
0x1£1270

Property
Semaphoare ID
Narne
Valid?

Destroy?
Pricrity queuing?
Pricrity inherit?
Count
Max count
Strict?
Own/Wait:

. Wait

. Wait
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Owning ¥ Waiting # Count Destroy
0 2 0 Mo
0 0 2 Mo
0 0 0 Mo

Value

(11190

sem.write

Yes

Mo

Mo

Mo

0

Unknown

Mo

Task:

write, ID:0:A0001, TD:0eA 120
write, ID:0:A0004, TD:0xA 12300

Figure 21: MQX RTOS Semaphores screen

MName
sem.write
sem.read
sem.index
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7 Revision History

This table summarizes revisions to this document.

Table 1 Revision History

Revision number Date Substantial changes
1 04/2015 Kinetis SDK 1.2.0 release
0 12/2014 Kinetis SDK 1.1.0 release
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