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1 Read Me First

This document describes the steps required to configure the IAR Embedded Workbench®
development tools and use it to build, run, and debug applications of the Freescale MQX™ RTOS
operating system. See Getting Started with Freescale MQX™ RTOS and other user documentation
included within the latest Freescale MQX RTOS installation for more details not specifically related
to the IAR Embedded Workbench tools.

Get the latest Freescale MQX RTOS at freescale.com/mgx.

Getting Started with Freescale MQX™ and IAR Embedded Workbench®, Rev. 5, 04/2015

Freescale Semiconductor 2


http://www.freescale.com/mqx

2 Building the MQX RTOS Libraries and example application

See Chapter 2 of the Getting Started with Freescale MQX™ RTOS (document MQXGSRTOS) for
details on generic build process and compile time configuration. This document concentrates on
steps specific to IAR tool chain only.

For MQX RTOS v4.2.0, each example/demo application comes with one workspace file, which
contains the path to the example/demo project file and all dependent MQX RTOS library project
files. Import the workspace file in the folder. For example, with MQX RTOS:

<mgx_install dir>/mgx/examples/<example>/build/iar/<example> <board name>/<exampl
e> <board name>.eww

For Hello World example of MQX RTOS for FRDMK64F120M, the workspace file is located in
folder:
<mgx_install dir>/mgx/examples/hello/build/iar/hello frdmké64f/hello frdmk64f.eww

Warkspace
| bsp_frdmkE4f - debug v
Files £ B2
= Untitled Wiorkspace
(F bsp_frdmk64f - debug * v
Ha (3 psp_frdmkBdf - debug w

B hello_frdmkEdf - intflash debug

Figure 1- Import projects into IAR workspace

2.1 Batch Build in IAR Embedded Workbench IDE

The IAR IDE supports build of multiple project files in one go. Follow these spets to build all the
MQX RTOS library project files within a workspace at once.

e Go to menu “Project / Batch Build” or press the F8 key in the IAR IDE.

e Select Batch configuration to build (see next section for more details about build targets).

o Press the “Make” button to start the batch build process.
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Batch Build

Batches:

debug Mew. ..

releaze =
LCancel

Bwild

|  Make | | Cean | | Rebuldal |

Figure 2- Batch build

2.2 Build example/demo application project file

e Select the build target and memory configuration for the example/demo application. With the
Hello World example application of MQX RTOS for FRDMK64120M, it is Int Flash
Debug/Int Flash Release

Workspace

bzp_frdmkB4f - debug L

bzp_frdmkE4f - debug
bzp_frdmkG4f - release
pap_frdmkG4f - debug
pzp_frdmkE4f - release

hello frdmkG4F - int flazh debug
hello_frdmk&4f - int flazh releasze

Figure 3- Build application

e Go to menu Project/Make, press the F7 key, or click the icon in the IAR IDE to build the
application.
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3 Running and Debugging the MQX RTOS application

The description bellow is provided for FRDMK64F120M BSP and Hello World example application.
The same procedure applies for all other BSPs and examples.

3.1 Run MQX RTOS Hello World program

Loading and debugging MQX RTOS applications is an easy task with IAR Embedded Workbench
tool and it is not different from debugging classic non-OS applications. Make sure that you select
the correct debugger interface in the project options and that you use the correct processor
initialization Macro file.

e Connect the USB cable to the OpenJTAG connector on TWR-K60N512 board. Open the
Terminal Window application by using Port USB COM, Baud 115200, Parity None, Bits 8.

¢ In project/Options-Debugger check debugger Driver settings. Default is J-Link. When a MQX
RTOS application is compiled and linked to all MQX RTOS libraries, press the debug button
to download the application to target.

s l L

The application gets executed and stops at the default C language entry point in the main()
function. Be aware that, at this breakpoint, the MQX Operating System is not yet running.
Therefore, the use of TAD plugin features, as described in subsequent sections, is limited.

int main j
-
{
roid
)
{ ##% Body */

extern const MQX INITIALIZATION 3TRUCT MQX_init struct:

A Start MOX */

B _mg<( (MQX_INITIALIZATION STRUCT_FTR] eHQX_init_struct );

return 0;

Voo* Endbody #/
Ifolé]+] |

L

Figure 4- mgx_main.c

e Press the “Run” button to start the application.

— H 4
Sel2rEE X

Figure 5- Run button

o Hello World is printed on serial console terminal.

@ COM1:115200baud - Tera Term VT

|Ei|e Edit Setup Control Window Help
Hello Yorld

Figure 6 — Console terminal

Getting Started with Freescale MQX™ and IAR Embedded Workbench®, Rev. 5, 04/2015

Freescale Semiconductor 5



3.2 Multi-core debugging

This chapter describes the basics of multi-core debugging with MQX RTOS. Description is provided
for twrvf65gs10_a5 a twrvf659s10_m4 (Vybrid) board support package and MCC (multi-core
communication) example application. In this case, the ARM® Cortex®-A5 is the primary core while
the ARM® Cortex®-M4 is set up as an auxiliary core.

3.2.1 Debugging with J-Link

Before you start, ensure that the IAR 6.50.2 or newer and the latest J-Link drivers from
SEGGER is used.

e Open two instances of IAR IDE. In the first IDE instance, open the Cortex-A5 example
application. In the second IDE instance, open the application for Cortex-M4 core.

<mgx install dir>/mcc/examples/pingpong/build/iar/pingpong example twrvf65gslO
ab

And

<mgx install dir>/mcc/examples/pingpong/build/iar/pingpong example twrvf65gslO
m4

e Ensure that both MQX RTOS library and MCC (<mgx install dir>/mcc/build) library are
compiled for each core prior to the compilation of the example application. Set the following
parameters before debugging:

e For primary core (Cortex-Ab), set in project Options:

Getting Started with Freescale MQX™ and IAR Embedded Workbench®, Rev. 5, 04/2015

Freescale Semiconductor 6



| bzp_twryfBBgs10_a5 - debug

Files
B ] Untitlied Workspace

F bsp_twrvfb5gs10_ab5 - debug
( psp_twrAbbgs10_ab - debug

) mec_twrdbhgs10_ah - debug

5

L ALY

ingpong_example_twrdb5os10_ab - ddr delbug

Make
Caripile
Rebuild Al
Clean

C-5TAT Static Analysis r

Skop Build

add 3

Remowve
Rename. .,

‘Wersion Contral System 4

Qpen Containing Folder. ..
File Properties. ..

et as Ackive

Figure 7- Options
Set “JTAG scan chain with multiple targets” and TAP number “0” in the J-Link/J-Trace

setting.
-
Options for node "pingporg_example_hwﬂﬁSgle_aS- u

General Options

C/C++ Compiler

Assembler

Output Converter Connection | Breakpoints

Custom Build Communication

Build Actions @ LSE: Device 0 - | Seral no:

Linker B

Debugger © ICrAP:
Simulator IF address: | | Serial no: I_
Angel
GDEB Server Interface JTAG scan chain

IAR ROM-monitar ® JTAG
IHet/{ITAGjet -

JHink1-Trace SWD
TI Stellaris

Macraigor Freceeding bits: D

PE micro
ROI [C] Log commurication
ST-LINK
Third-Party Driver
TIXD5100

TAP number: 0

|5P ROJ_DIRS cspycomm log | |:|

Figure 8-Options for node

e For secondary core, select “JTAG scan chain with multiple targets” and TAP number “3” in
the J-Link/J-Trace setting. The number 0 and 3 are the indexes of the CPUs on JTAG chain.
Since this can differ on other processors, see your processor Reference Manual for details.
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i Y
Options for node "pingpong_example_twr/f65gs10_m4” M
gy Factary Settings
General Options
C/C++ Compiler
Assembler -
Qutput Converter Connection | Breakpoirts
Custom Euild Communication
Build Actions @ USE: Device D * | Senial no:
Linker -
Debugger () TCPAP: |P address
Simulator IP address: Senal no:
Angel
GDE Server erface scan chain
IAR. ROM-monitor @ ITAG JTAG scan chain with multiple tangets
1-jet/TTAGjet — TAF number: 3
© swo
T Slaris - || Scan chain contains non-ARM devices
Macraigor Preceeding bits; |0
PE micro
ROI [ Log communication
ST-LINK SPROJ_DIRS \cspycomm.log
Third-Party Driver
TIXD5100
[ 0K ] [ Cancel

Figure 9- Options for node

o Set the Reset type to “Core.”

e
Options for node "pingpong_example_twrvf65gs10_md”

Categony:

General Options
CJ/C++ Compiler
Assembler
Qutput Converter Setup | Connection | Breakpoints |
Custom Build Reset
Build Actions
Linker
Debugger

Simulator JTAG/SWD gpeed Clock setup

Angel @ Auto

GDB Server Intial 32 kHz CPUclock: 72

IAR ROM-manitor

I-jet/TTAGIet () Fixed 100 kHz SWO clock: [T
o =

TI Stellaris © Mdaptive

Macraigaor e ———

Figure 10- Options for node - setup

=]

[EOI'E P w

e Start the primary core (Cortex-A5) application|2 . You should see the following message on
the terminal:

B £OM1:115200baud - Tera Term VT

File Edit Setup Control  Window  Help

ain task started, MCC version iz G82.001

Figure 11- Terminal

e Start the auxiliary core (Cortex-M4) application|2 . The responder starts and the message
“pingpong” starts between the cores.

Getting Started with Freescale MQX™ and IAR Embedded Workbench®, Rev. 5, 04/2015
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B cOM1:115200baud - Tera Term ¥

Flle Edit Setup Contral ‘Window Help

12

ain task started. MCC version is BB2.801

esponder task started, MCC version is @62 .881
espunder task received a msg from [B.B8,1]1 endpoint
essage : Size=4, DATA = 1

ain task received a msg from [1.8.2]1 endpoint
essage: Size=4, TA 2

espunder task rec31ued a msg from [B.8.1] endpoint
essage : Size=4,. DATA 3

ain task received a msg from [1,8.2]1 endpoint
essage: Size=4, DATA = 4

esponder task receiued a msg from [B.8,1] endpoint
essage : Size=4,. DATA =5

ain task received a msg from [1,8.2]1 endpoint
essage: Size=4, TA

esponder task r3031ued a msg from [B.8.1]1 endpoint
essage : Size=4, DATA ?

ain task Pece1ued a msg from [1,8.2]1 endpoint
eszsage: Size=4, DATA = 8

esponder task PBCBlUBd a msg from [B.8.1]1 endpoint
essage : Size=4, DATA 9

ain task rece1ued a msy from [1,8.2]1 endpoint
essage: Size=4. DATA = a

[

Figure 12- Terminal

3.2.2 Debugging with I-Jet

Debugging the multicore with I-Jet probe does not offer a possibility to run two debug instances at
once. Only one core can be under the debugger at any one time. Special settings are needed to
change this. See the steps bellow:

o First, the debugger needs to switch to I-Jet got you I-Jet/JTAGjet menu and update
Firmware in EmuDialog Menu.

Getting Started with Freescale MQX™ and IAR Embedded Workbench®, Rev. 5, 04/2015
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I-jet/ITAGyet B Tools Window Help
Memory Configuration... b
Disable Debugger Cache

Disable Interrupts When Stepping

ETM Trace Settings.
ETM Trace Save.,
ETM Trace

Function Trace

SWO Configuration...
SWO Trace Window Settings... I
SWO Trace

Interrupt Log

Interrupt Log Summary
DstaLog

Data Log Summary
Event Log

Event Log Summary
Power Log Setup

Power Log
Vector Catch
Timeline
Function Profiles

Session Overview

Breakpoint Usage
Figure 13- I-Jet
e Choose "arm\bin\jet\firmware\i-jet\w2\I-JET.upg"

e The frequency needs to be set to 1 Mhz. The autodetect does not work correctly. This will be
solved in future IAR versions.
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Options for node “pingpong_example_twrvi65as10_a5™

Cateqony: Factory Settings

General Options
Skatic Analysis

Runtime Checking S
CC++ Compiler Setup | JTAG/SWD |Tlace Breakpoints

Assembler Probe config Probe configuration file

Oukbpuk Converter

Custom Build © Auto

Build Actions () From file |

oy B [
Debugger

Sirulakor Interface Ewplicit probe configuration
Aingel O JTAG

CMSIS DAP
GDE Server @ S0

TR ROM-monikor

I-jet/ITAGieL I:l
JHinkf1-Trace

) JTAGMS WD zpeed
TI Stellaris

Macraigaor .’
PE micra

RDI

ST-LINE
Third-Party Driver
TI 205 [

ak. l [ Cancel

Figure 14- Factory settings
e Change the interface from JTAG to SWD

3.3 Debugging (attach) the Application loaded by MQX RTOS Bootloader

This chapter describes debugging of the application loaded to the processor memory by MQX
RTOS Bootloader. The similar approach can be used for debugging an application loaded by a
different bootloader e.g., U-Boot. This chapter also briefly describes the steps required for preparing
bootable SD Card image and application images in IAR tool set. For detailed information on Vybrid
Bootloader usage, see Readme.txt located in the MQX RTOS Bootloader application folder.
(<mgx_install dir>/mgx/examples/bootloader vybrid/Readme.txt)

Building Bootloader and creating bootable SD card

o Import the MQX RTOS Bootloader project to your workspace by using Project/Add Existing
Project menu.

o Select the bootloader_vybrid from your MQX RTOS installation directory.

<mgx_install dir>/mgx/examples/bootloader vybrid/build/iar/bootloader vybrid twrv
£65gs10 ab

e Select Int Ram Debug target and compile the application using Project/Make menu.

e Follow <mgx install dir>/mgx/examples/bootloader vybrid/Readme. txt description
and use prepare binary image to prepare bootable SD Card.

Building and Debugging the Application images
e Build the applications you want to run on A5 and M4 cores the usual way.

e Store the binary images to root directory on bootable SD card.

Getting Started with Freescale MQX™ and IAR Embedded Workbench®, Rev. 5, 04/2015
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o Copy setup.ini to the SD Card and modify according to Readme.txt description.
¢ Remove the SD Card from the PC and plug it into Micro SD Card slot on your Vybrid board.

o Power up the Vybrid board. MQX RTOS Bootloader prints out the following message on
default console (RS232 TWR-SER) and start execution of M4 and A5 applications. The
pingpong example image files are copied to the root directory on the bootable SD card.

B cOM1:115200baud - Tera Term VT

File Edit Setup Control ‘Window Help

oot loader from AS az primary core, dual core -
ounting filesystem =
tarting hootloader

esponder task started. MCC version is B82.801

ain tazk stawted, MCC version iz G02.881

esponder task received a msg from [B.8.1]1 endpoint

escsage: Size=4. DATA = 1

ain task received a mesg from [1.8.2]1 endpoint

essage: Size=4. DATA = 2

esponder task received a msg from [B.8.1]1 endpoint

essage: Size=4, DATA = 3

ain task received a msg from [1.8.2] endpoint

essage: Size=4,. DATA = 4

esponder task received a msg from [B.8.1]1 endpoint

escsage: Size=4, DATA =5

ain task received a msg from [1.8,.2]1 endpoint

essage: Size=4, DATA = 6

esponder task received a msg from [B.8.1]1 endpoint

essage: Size=4,. DATA = 7

ain task received a msg from [1.8,.2]1 endpoint

essage: Size=4, DATA = 8 b

Figure 15 — Terminal

e To debug the running application, go to project properties and setup J-Link/J-Trace settings
as described in the previous chapter.
e Go to Debugger menu and uncheck Run to main option.

i B

Options for node "pingpong_example_twrvf5gs10_m4”

Category: Factary Settings

General Options
CfC++ Compiler
Assembler

Output Converter Setup | Download I Images | Bxtra Options | F‘Iuginsl
Custom Build

Build Actions Driver | Runta

]|

'] main

Setup macros
[111ee macm filsish

Figure 16- Debugger menu

e Select Attach to running target.
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Cptions for nede "pingpong_example_twr/f65gs10_md” ﬁ

General Options
C/C++ Compiler
Assembler

Setup | Download |Images Extra Options | F‘Iugir15|

Output Converter

Custom Build
Build Actions
ipke [ Verify download

Suppress download

[¥]ttach to unning faraet

Figure 17- Download

e Use the Debug without downloading button 2 . The debugger connects to the
selected application. Stop the selected core and debug the booted image.

3.4 MQX RTOS Task Aware Debugging

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.

3.4.1 Installing IAR Embedded Workbench TAD
TAD plug-in DLL is pre-installed in IAR Embedded Workbench automatically. To update the plug-in

to a new version included with the latest MQX RTOS installation, perform the following manual
installation steps:

e Close the IAR Embedded Workbench IDE.

e Locate the tools\iar extensions\<platform> directory in Freescale MQX RTOS
installation folder (by default c:\Freescale\Freescale MQOX x.y).

e Copy the entire content of tools\iar extensions\<platform> directory to the IAR
Embedded Workbench installation folder (e.g.,
C:\Program Files\IAR Systems\Embedded Workbench 6.4\arm)

o After the steps above are done, verify that the TAD plugin files exist at the new location:
<EwW>\<platform>\plugins\rtos\MQOX\MQXRtosPlugin.ewplugin
<EW>\<platform>\plugins\rtos\MOX\MOXRtosPlugin<PLATFORM>.d11l"

¢ Re-start IAR Embedded Workbench IDE.

¢ Inthe Embedded Workbench environment, you should now be able to enable MQX RTOS
TAD by selecting “‘MQX RTOS”in the “Plugins”tab of the “Debugger” panel of project
settings. All example applications included with Freescale MQX RTOS are already
configured this way.

Getting Started with Freescale MQX™ and IAR Embedded Workbench®, Rev. 5, 04/2015
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Options for node "web_hvac_m52259evb™ il
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Cateqgory:

CMC++ compiler
Assembler
Custom Build
Build Actions
Linker
Debugger
PEricro BOM
J-Link.
Simulator

General Options

Setupl Download | Extra Options  Fluging

Select pluging to load:

Factom Settings |

[15EGGER emb0S

[ | Powser Pac RTOS
[1pC/05-1

Code Coverage

[10ORTIRTOS

¥ Prfiina =l
Diescription: b0 Kernel dwareness [ColdFire]

Location: |C:\Program Fileshl&R Systemsh\Embedded Workbench 5.3%
Originataor: |Freesc:ale Semiconductor; Embedded Access Inc.

Wersion: |4.4.D.D

0K

Cancel

Figure 18-Plugins
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3.4.2 Using MQX RTOS TAD Screens

Using the MQX RTOS or RTCS menu in IAR IDE main window, several TAD “screens” may be
opened during the debugging session.

/% 1aR Embedded Workbench IDE o [-1 S|
File Edit view Project Debug PEmicroBDM | MQy RTCS Took Window Help

DS @ &5 5B o Tkt S S %nEm e » @05 0EES|» |

Kernel Data
Check for Errors | —

L oepace
Ext MRAM Debug Task Summary
Filos Ready Queues klog log_function (HVAC Task): [ DAAEEE 1
Stack Usage 0 = BXRARARAEE
B Pweb_hvac_m5225%evh-ExtMF— R e
LIMFS Libraries Memory Pocls [} = GMIB00301
EIMOX Libraries UemanyElads #1if DEMOCFG_ENABLE_RTCS b4 = EX0000028
CIRTCS Libraries Memary Extensian Blacks HVAC imivialize networking(}: [ - exmanoanas
(1 Shell Libraries Lightweight Memory Pools fendif - (3 - exponaaaa
L2 (1 Source Lightweight Memory Blocks 07 = GX0G0ABOED
A HYAC Parttion Summary :: - Eiiggi:ﬁ
— BiHvACh [TR—— 7/ Initialize operatiing parsneters to default values - T nooan
:\\ﬁ%\g.c o ——— HVAC_InitializeParameters|): o e
:_Private 14 = GXABOOEEOE
Lightuweight M .
| B HVAC_Publich | USERTEE| /7 Configure and resst outputs 85 - exzoonese
a Lightweight Events HVAC InitializeID(): 56 = BX2000301C
@ : Lighteight Semapheres _rask_create(0, ALIVE_TASK, 0): A7 (SP) = B¥mOaEa14
— B Logging_private.h Events Ll = Exl0aaleas
#if DEMOCFG_ENAELE_AUTO_LOGGING [Hse = BxZA00
— B Logging_publich itexes 2 _AUTO_]
LogInit(i;
@ B Logging_Taskc Semaphores .
L @ Swich Tske S _time_delay (2000);
- Log("HVAC Startedin”i;
R Tasks.c Iritialization #endif
CIRTCS ;
nterrupt Summary
& (3 Shell 10 Devices while (TRUE) {
ranuss Lichtyeigtt Timer Queues o Read currént temperaturs
Latwes Kool Log 4 HVAC_State.ActualTemperature - EVACHGETMUBTERETEUpEEATRERT !
(3 USB Host Libraries Log Summan
@ [ Output N;"ES Y /F Examine current parameters and set state accordingly
HVAC_State.HVACState = HVAC_OEE:
Check For new MQX version. . HVAC_State.Fanln = FALSE;
About TAD Plugein,..
mode = HVAC_GetHVACHode () :
Copy Active To Clipboard
if (mode == HVAC Cool || mode == HVAC_Auto)
if (HVAC_State.ActualTemperature > (HVAC_Parans.DesiredTemperature+HVAC TEMP -
HVAC_State HVACState = HVAC_Cool:
HVAC_State.FanOn = TRUE
}
}
ush_hdk_mb2253evh  web_hvac_m52259evh A folaled |
*[ | Log 4| | * [ HVAC_GetAmbientTemperature * Goto | =] [Memoy = |_|:
7
“Wed Sep 22 17:19:08 2010: Loaded macro file: Y AMSGSWAMQx\srchdemc © HVAC_Task (1) 10001688 7206 HOVEQ.L #9386, D1 |
\Wed Eep 2217.18:10 2010 C-EP Procassor Descriptor for ColdFire 41 22 sk et tunction_internal () weniese  azm el o
P P [ DYNEAIT_ELEMENTS + 0] 10001632 AEBILOLFEM I Ctask_crea_|

Wed Sep 22171310 201 0: C-5PY P&E BOM Debugger Driver for CaldFire
Wed Sep 22 17:18:10 2010: V2,/%3/%4 cores. ColdFire Interface Libraries Vi
Wed Sep 2217:19:10 2010: execUserPreload() called

Wed Sep 22 17:19:10 2010 MemConfig( called

Wuac_state.actualTenperature - Hvac GetAmhie

100U1ESE  23(BOOAES FOVE.L 0B, (3X29001
HuAC_State.HUACState = HVAC OFF;
100G1ERS  4239TOOGES CLR.B (HuAE_State

Wed Sep 2217:19:41 2010: Download complete = HUAC State.FanOn = FALSE;
d node = HYAC GetHvAchode();

2| Debug Log [Build x 3

I I [ e |

Figure 19- MQX RTOS TAD screens

The most helpful and frequently used screens are shown in the images below:

e Task Summary — overview about all tasks created in the MQX RTOS application.
|

Task MName Task 1D D Priarity State Task Error Code

HYAC Ox10001 Ox20002al14 9 Active OK (0x0000)

shell Ox10002 Ox20003054 12 Ready OK (0x0000)

LSE Ox10003 Ox20003c70 g Ly Event Blocked OK (0x0000)

KHCI Task 0x10004 0x200047bc g L Event Blocked QK [0x0000)

TCRAP Ox10005 0x20005655 & Rx Msg Blocked, timeout OK (0x0000)

httpd server 0x10006 0x2000ad50 g Msg Send Blocked QK [0x0000)

HeartBeat Ox10007 0x2000b014 10 Ready OK (0x0000)

« | ol

X

Task Summary | Stack Usage Summary
Figure 20- Task summary
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e Stack Usage Summary — 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.

|
Task Stack Base Stack Limit Stack Used % Used Overflow?

HYAC Ox200035044 Ox20002acc 0:x20002ebd 28 % Mo

shell Ox20003ca0 Cx2000310c 0:x20003b24 10% Mo

LSE Ox200045c0 0x20003d25 Ox2000447¢ 14 % Mo

KHCI Task 0x20004eds Ox20004594 Ox20004e04 13 % Mo

TCRAP O0x200062e5 Ox20005730 Ox2000617¢ 12% Mo

httpd server 0x2000aeec 0x2000a528 0x2000ab98 34 % Mo

HeartBeat 0x2000b&as 0x2000b0cc 0x2000b538 kS Mo

Interrupt 0x20001eb4d 0x20000e90 0x20001e58 2% Mo

J | ol
Task Summary  Stack Usage Summary x

Figure 21 — Stack usage summary

¢ Memory Block Summary (or Lightweight Memory Block Summary) — displays address, size,
and type information about each memory block allocated in the default memory pool by the
MQX RTOS system or applications. Additional memory pools (if used) may be displayed by
using the “Memory Pools” screen.

|
0:200047b0  0x728 15832 Ox10004 Task + stack ;I
0x20004edd  Oxlc 25 Systern Interrupt vector

0x20004efd 0x18 24 System USB Host service struct

0:20004f0c  Ox3c (=] Systern RTCS Data

0x20004f48  Ox40 54 System Socket Configuration

0x20004f88  Ox2c 44 System Message Cormponent

0x20004fb4  0Ox44 58 System Message Pools

0x 200048 Ox22c 556 System Message Queues

0x20005224  OxbO 176 System Message Pool Blocks

0:200052d4  0x20 32 Systern RTCS Partition

0x200052f4  0x35c 528 Systern Partition

0x20005530 Oxlc 28 System Partition Component

0x2000564c  Oxcal 3232 0x10005  Task + Stack

Ox200062ec  Ox20 32 System RTCE Partition

0x2000630c 0Ox62c 1580 Systern Partition

0x200069358 Oxed 232 0x10005 IP Configuration

Ox20006a20 Ox20 32 Systern RTCS Partition

Ox20006=40 O0x94 145 System Partition

0x20006add4  Ox20 32 System RTCE Partition

0x20006af4  Ox70 112 System Partition

0:20006b64  0x20 32 Systern RTCS Partition

0x20006b34  Oxbd 180 System Partition

0x20006c38  0Oxl64 356 O0x10005 IP Interface

0x20006d9c  Oxd4 212 0x10005 1CMP Configuration =
P - S I _’I_I
Lightweight Memory Block Summary | Lightweight Memary By-group Summary : 0x20000e54 B

Figure 22- Memory block summary

e Semaphores, Events (or Lightweight Semaphores, Lightweight 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.
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B
L Sem walid walue Waiting# Symbal

0x20000d14  Yes 1 1]

020000285 Yes 1 o

0x20000db0 Yes 1 1]

0x200028e0  Yes 1 1]

0x20000764  Yes a 1] USE_Stick

0:x200071fc  Yes 1 ]

020000820  Yes 1 0 ipcfz_data[0].control_semaphore

0x2000083c  Yes 1 o ipcfz_data[0].request_sermaphore

0x20000858  Yes o i} ipcfz_data[0].dhcp_response_sermaphore

4 | i
Lightweight Event Summary  Lightweight Semaphore Summary | x

Figure 23- Lightweight semaphore summary
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3.4.3 Task-aware Debugging

The TAD plug-in also provides native debugger support for multi-tasking MQX RTOS environment.
Individual tasks can be examined any time the application stops on breakpoint or when it is stopped
manually by pressing the “Break” red-hand toolbar button.

In the MQX RTOS menu, in the IAR IDE main window, select the “Task List” item at the top of the
menu. The Task List view opens at the top of the window and gives you a list of all running tasks.

e The Green Arrow = icon indicates which task was active at the moment of break.

e The Lens < icon indicates which task context is currently examined in the debugger in
terms of execution point, register values, etc. Double click task items in the “Task List” view
to move the lens and examine other tasks.

£ 1AR Embedded Workbench IDE =] x|
File Edit View Project Debug PEmicro BDM MQX RTCS Tools window Help
B IEIEET - A4S 2 W ED 2 @[RS| b
ENErErEYIE]
*[a 1 [rome o I1o [ Briprite [ State [ Task Error code
3 HYAC 0x10001 0x20002514 9 Active OK, (0x0000)
Shel TRTOU0Z U=2000 3059 T Featy R0
UsB 0x10003 0x20003c70 8 LW Event Blocked 0K (Dx0000)
KHCI Task 0x10004 0x200047bc 8 LW Event Blocked 0K (Dx0000)

& -
(Q hitpd server 010006 0x2000=450 & Msg Send Blocked 0K (Dx0000)

EEEEE % 7 IE] 0 Feady TR (04

NO TASK

e * | HWAC Task.c [ max main.c | serl_pol.c |lwe wailc Ei | i deli.c \._: il " cgster fod
Ext MRAM Debug d /% The task is blocked, waiting for a message =/ j- Beneral Pumose Register: ™ |
oo FBERE| td_ptr->MESSABE = imsg ptr->NESSABE: ) = ex73746168

imsg ptr->TD_PTR = td prr; [ = BX7TITA616E
B Jlweb_hvac_m52259a... 7TIME'§DEDU‘EL"E(|:&JEI,é[nelidaca); oz = Bx7FTELER
FELMPS Libraries TASE_FEADT (td_ptr,kernel_data); ] = 000000061
I MOX Libraries -7 - pa = oxpavEReEn 2
—E O RTCS Likraries /% Now run the potification frmction #/ b5 = BxpEBERGRA
& [0 Shell Libraries if (msgy prr->NOTIFICATION FUNCTION != NULL) { pe = BiaaBEBERA
20 Source (*usgq_ptr->NOTIFICATION_FUNCTION) (nsyq_ptr->NOTIFICATION_FUNCTION_PARAMETER) ; Ll = exboooas
o HvAC | = Enaiz = 28 = 873746168
= B rvach 81 - exravasiss
a2 - exze65754
b B a0, 1x (riocking) ¢ W - oxenss
I B HVAC_Privateh if [ ! kernel data->IN _ISR] { n ~ omonatait
HVAC_Publich td_ptr = kernel_data->ACTIVE_PIR: a5 ~ oo
HVAC Task e td_ptr->STATE = SEND_BLOCKED: J 26 - exmess
HVAC Utilc L4 _task_block(); £7 {SP) = PwzERABSC
Logging_private... 3 ot Endif 5/ 3 - exloolEere
— B Logging_public.h 4 El:f ¢ [Hse = Bx2600
[ Logging_Taskc 44 if the highest priority ready task is nob the
B Switch_Task.c #+ same priority as the sending task, them a higher
B Tasks.c %4 priority task was made ready and it has to be allowed
FaarRTCs % b rum.
= Cashell B
Fause _CHECE_RUN_SCHEDULER(); /* Let & higher priority task rum #/
L= CwEB } /% Enaif o+
—# (0 USB Host Libraries
@ [0 Output } else {
/% The task is ready to run and pre-empted OR blocked and
5 on 4 differsat queue. B
web_hvac_mSZZ59evh o] | sofalal | ,l—l
| Log - Goto [ =] [Hemon =[E
Thu Sep 23 D8:54:30 2010 Loaded macro fle: YAMSGEWAMT st & nega_send_intemal (7. 7.7) T TR STATE = SEWD ELOTED; =
P o4 oaded macro file: SrCA\OEmo [PC=MEmDvy[Ix73?4ET EB]
Thu Sep 23 08:54:36 2010 C-5PY Pracessor Descriptor for ColdFire Y1 220 1e61e6EC 700D povke-L w2
Thu Sep 23 0854:36 2010: C-SPY PAE BOM Debugger Driver for ColdFire | RIEEEE S e iTT D (mom
Thu Sep 23 08:54:36 2010: v2/v3/4 cores. ColdFire Interface Libraries Vel 1961EEF2  4EBS1OREEAZH ISR {_task_blor

Thu Sep 23 08:54:36 2010: execUserPreload() called
Thu Sep 23 08:54:36 2010: MemConfigi) called
Thu Sep 23 08:56:06 2010: Download complete
Thu Sen 23 08:55:08 2010; Loaded debucee: ' \MSGSW\MOX\Sm\demﬂL‘

C€HECK_RUN_SCHEDULER(); /% Let a hi

1001EEFC  4EEZ1O00E4DA 1SR {_sched_che

1BE1ETIZ  £BAEE1IA BRA.W $4ByA13C
swapped_msg = FALSE;

1WO1EME  4zEm CLR.L L =
3£ {imen b cowTonl B mer e ToeTTY
3

Ready [t 198, Col 33 [ num |

Figure 24- IAR

ebug Log [Buid x
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4 Using the MQX RTOS Debugl/O Driver with EWARM IDE

The MQX RTOS provides the DebuglO driver allowing the processor to communicate with PC host
computer via a debugger probe. The DebuglO channel can also be used as a default console for
standard input and output operations. See more details about this driver in the Getting Started with
Freescale MQX™ RTOS document.

The MQX RTOS currently supports ARM® Cortex®-M Semihost and ITM technologies. The IAR
EWARM supports the Semihost communication channel for both input and output direction.

Change the “low-level interface implementation” settings in the project options, the General Options
group Library Configuration tab, to enable debug console in the IDE:

Options for node “hello2_twrk60n512" x|
Cateqary:
General Options
CJC++ Compiler
Assembler : : .
Cutput Canverter Target I Output  Library Configuration | Librar Options | MISRA-C:200 4 | »
Customn Build : .
Build Actions Librany: Drescription:
Lirker Harmal hd Use the nommal configuration of the C/C++
Deh runtime libram. Mo locale interface. C locale, no
e. ugger file dezcriptar support, na multibytes in printf and
Simulator scanf, and no hex floats in sttod.
Angel
GDE Server
IAR ROM-monitar LConfiguratiarn file:
J-Linkf3-Trace |$TDDLKI T_DIR$uMCe\DLiB_Config Mormal.h |
TI Stellaris
Macraigor r—Libramy low-level interface implementation CMSIS
PE micra '8 = ——
ror M Nonn.a stdo.uta’stdn.an : ™ Uss CMSIS
> §emlhosted] * \ia semlhostlng] _
ITAGjet e ’ - I~ DEF ey
ST-LINK £ [5F) breakpint T Wia SWO
Third-Party Driver
TI =D5100
oK I Cancel

Figure 25- Library configuration
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The console can be opened during debugger session using the View / Terminal I/O menu in the
EWARM IDE.

B
Output: Log file: OF

" o

Input: Chrl codes | InputMode...l
I Buffer size: 1]

Figure 26- Terminal I/O
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