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Introduction

RTXC Quadros Kernel Awareness is a plug-in extension to the Metrowerks CodeWarrior
IDE, ARM's RealView debugger, Keil’s pVision IDE, IAR's Embedded Workbench, and
Intel’s XDB Debugger.

The respective debugging environments, being general purpose, have no idea which
Real-Time Operating System (RTOS) kernel is running on the target, only the processor
type, and therefore cannot display kernel-specific data structures to you in a meaningful
way.

Quadros Kernel Awareness allows you to view Quadros-specific objects in an easy-to-
read fashion, rather than leaving you to interpret the raw memory and register data that
the debugger provides.

When you begin a debug session for your application on the target processor, Kernel
Awareness makes itself available to you as either as a menu selection on the IDE’s main
menu bar (for CodeWarrior and XDB), or as a floating "control panel” (for RealView,
pVision, and Embedded Workbench). Once it and the kernel have been initialized, then
at any time the application comes to a breakpoint, you can use Kernel Awareness to view
Quadros-specific objects such as threads, tasks, queues, etc., in addition to using all the
standard debugging features.



Installing Kernel Awareness

For CodeWarrior:

The DLL file that you were supplied (whose name depends on the target processor) must
be copied into the appropriate folder in the \Program Files\Metrowerks\CodeWarrior
directory tree. Usually, the subdirectory is called Rtos, and can be located as
{CodeWarrior}\Bin\Plugins\Debugger\Rtos. In many RTXC Quadros installations, the
DLL is automatically installed.

The DLL names for the various Metrowerks versions are listed below:

Metrowerks version DLL name

ARM ARMrtos_Quadros.dll
ColdFire CFrtos_Quadros.dll
DSP56800 (Hawk1) Quadros_K3_Plugin.dll
MCore MCORErtos_Quadros.dll
PowerPC EPPCrtos_Quadros.dll
StarCore SC100rtos_Quadros.dll

For RealView:

Copy the following modules from your {Quadros}\bin directory into the RealView
directory tree:

File RealView directory
wl_armex.dll {RVD}Ilib\custom
el quaka.dll {RVD}\lib\custom

If RealView is running, you must restart it for the new files to be recognized.

For Embedded Workbench:

The Quadros installation program installs Quadros EWB5_Plugin.dll and
Quadros_ EWB5_Plugin.ewplugin into your {QuadrosHbin directory. Copy these files to the
{IARPARM\plugins\rtos\Quadros directory (you will have to create the Quadros directory).

Quadros_EWB5_Plugin.ewplugin contains XML code describing the Kernel Awareness module
for the EWB IDE. You may need to edit this file, changing the <dllFile> entry to point to the
location of your Quadros_ EWB5_Plugin.dll.



If Embedded Workbench is running, you must restart it for the file to be recognized.
For Keil pVision:

The Quadros installation program installs uVision-ARMrtos_Quadros.DLL into your
{Quadros}\bin directory. Copy this file to the {Keil NARM\bin directory.

Open the {Keil}\tools.ini file in a text editor. Locate the section of the file beginning with the
[ARMADS] section header. To this section, add the following entry:

RTOSn=uVision-ARMrtos_Quadros.DLL ("RTXC Quadros")

where ‘n’ in ‘RTOSN’ is the smallest unused digit from 1 to 6. For example, if entries already
exist for RTOSO and RTOSL1, your entry should be

RTOS2= uVision-ARMrtos_Quadros.DLL ("RTXC Quadros")
Save this file and restart pVision.
For XDB:

The DLL file that you were supplied does not need to be installed in any particular folder.
Follow the steps in the next section to enable Kernel Awareness in XDB.



Enabling Kernel Awareness

For CodeWarrior:
In CodeWarrior, open the project for the application you wish to debug, then select its

Settings panel. Select the XXXX Debugger Settings (where "XXXX" represents the
target processor type) item under Debugger. That brings up the following display:

| | @ Quadros Dual Mode Example Settings BE

B Target Settings Panels " | § EPPLC Debugger Settings
i Source Trees 2 Taget P[DCESSDIZiSHH - Target DS:1Quadros v]

- EPPC Target
=+ Language Settings
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i Debugger Settings
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Lo Customn Kepwords | Constant Data [+ Constant Data [ |
= Debugger — | | [Intialized Data v Initighized Data [ |
: N

Unitialized Drata

| Uritislized Data [~
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For Target OS, select Quadros.

You are now ready to debug your application using Kernel Awareness.

For Embedded Workbench:

Select Project/Options, and then highlight “Debugger”. The dialog should appear as
follows:



Options for node "EYALTT_DM - Arma Mode™ : il

Categony: Factory Settings |
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(1] Cancel

Select the box labeled “RTXC Quadros Plugin”. You are now ready to begin using
Kernel Awareness.

For Keil pVision:
With your project open in pVision, select the root of the project tree in the Project Workspace

window, select Project->Options for Target *’, and then select the Target tab. Select RTXC
Quadros from the Operating system drop-down box.

The Operating system selection should appear as follows:



X
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Select OK.

For XDB:

The DLL file that you were supplied must be added to the Plug-ins list in the debugger
options window of the Intel Integrated Development Environment. To access the
debugger options, first select the Tools menu option, and then select Build Manager.
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Next, select the appropriate debugger from the Toollist and press the Set Options button.
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In this window, select the Plug-ins tab and press the Add new button.
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Now locate and select the supplied Kernel Awareness DLL file.



Initializing Kernel Awareness

For CodeWarrior:

With your project open in CodeWarrior, click the Debug button (it looks like a rightward-
pointing arrow). You must let your application run to some point after the call to
rtxcinit().

Once you are at a breakpoint, and the initialization routine has already been called, you
are ready to begin using Kernel Awareness.

To do so, click the Quadros menu item, then select Initialize, as shown in the following
figure:
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The following dialog will appear:

¢ ATAC Kemel Awareness Initialization
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In this dialog, you must select the S-record file (k3data.*, NOTE: file name may be
preceded with target description, e.g. PowerPcK3data.*) which is appropriate to your
application. Among other things, this file tells Kernel Awareness where to locate the
Quadros kernel’s anchor point within the target, among other data.

Either type in the full path of file name of the file, or use the Browse button to navigate
to it. Note: the file extension used for the k3data file is specific to the version of
CodeWarrior being used. Consult your binding manual.

For bi-endian targets, you must also specify whether the target is big endian or little
endian.

Click the OK button to complete the initialization.

Once initialization has completed successfully, you are ready to begin using the Quadros
Kernel Awareness displays, described in the section, Using Kernel Awareness.

For RealView (with Eclipse):

After starting the RealView debugger from the Eclipse IDE, start execution of your application. On the
first breakpoint you hit after rtxcinit() is called, you will be able to initialize the Kernel Awareness plug-in.
A Quadros Kernel Awareness control panel will exist for the connection, as shown:

¢ Quadroz Control Panel _ (O] X]

Connection;  KS32C50100_0:ARM-A4-RF

| Dizplays -

Abot

v auta Refresh

Click the "Initialize™ button, and the following dialog will appear:



¢ BTHC Kemel Awareness Initialization

Enter path for 5-Fecord file

adroz dmbProjectshB

i~ Target Type——

£+ Big endian j

| Little endian |
s ok | Cancel |

When you have selected an S-record file, the "Display" box will be populated with the valid displays for
your Quadros kernel, as follows:

¢~ Quadroz Control Panel [ [ O] =]

Connection;  KS32C50100 0:ARM-4-RR

~Digplays————————

k.ernel Info -

[ Tazks
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| |Exception Backhrace Ll .

For RealView (without Eclipse):

After starting the Multi-ICE Server, or other connection method, start the RealView
debugger, and then load your application image into the target and start execution. On
the first breakpoint you hit after rtxcinit() is called, select RealView's Custom Plug-In
control panel, which floats independently of RealView's main window. (Note that the
Custom Plug-in control panel does not appear on the Windows taskbar and can
sometimes be hidden by the RealView debugger main window.)

This appears as shown:



El[:ustum Plug-In List
(e it
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You can now highlight the entry for "el_quaka.dll", click "Start", then click "Add
Connection." The following dialog will appear:

E| List Selection
Zelect Connections to attach to:

Ca0100_0; ARM-A-RE

Cancel ] Help ]

Highlight the desired connection, and then click "OK". (Note: the example shown is for

an Eval7T board). A Quadros Kernel Awareness control panel will appear for that
connection, as follows:
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Click the "Initialize" button, and the following dialog will appear:
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When you have selected an S-record file, the "Display" box will be populated with the
valid displays for your Quadros kernel, as follows:
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For Embedded Workbench:

Start the Embedded Workbench debugger, then load your application image into the
target and start execution. The following dialog will appear (it may initially be behind
the IDE):

¢ Quadroz Control Panel =l E3

Connection;  KS32CH01000:ARM-4-RF
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After you have run the application to some point after the call to rtxcinit(), click the
"Initialize™ button, and then the following dialog will appear:
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Enter or browse to the path of the appropriate k3data file for your application, choose the
target processor's endian-ness (if applicable), and then click "OK". (Note: The k3data
file must be built alongside the main application binary. See the Quadros SDK

documentation for instructions).

After this, the Display box will be populated with the valid displays for your Quadros

kernel, as follows:
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For Keil pVision:

Start the Keil pVision IDE, then load your application image into the target and start execution.

The following dialog will appear:




¢~ Quadroz Control Panel =l B

Connection:  KS32C50100_0:.ARM-4-BF
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After you have run the application to some point after the call to rtxcinit(), click the "Initialize"
button, and then the following dialog will appear:

¢~ BTC Kemnel Awareness Initialization

Enter path for 5-Record file
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Enter or browse to the path of the appropriate k3data file for your application, choose the target
processor's endian-ness (if applicable), and then click "OK" (Note: The k3data file must be built
alongside the main application binary. See the Quadros SDK documentation for instructions).

After this, the Display box will be populated with the valid displays for your Quadros kernel, as
follows:
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For XDB:

With your project open in the Intel Integrated Development Environment, click the Debugger
button (it looks like a bug beneath a magnifying glass). You must let your application run to some
point after the call to rtxcinit().

Once you are at a breakpoint and the initialization routine has already been called, you are ready to
begin using Kernel Awareness.

To call the initialization routine, click the Quadros menu item and select Initialize, as shown in
the following figure:
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The following dialog will appear:
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In this dialog, you must select the S-record file (k3data.*, NOTE: file name may be preceded with
target description) which is appropriate to your application. Among other things, this file tells

Kernel Awareness where to locate the Quadros kernel’s anchor point within the target.

Either type in the full path of file name of the file, or use the Browse button to navigate to it. For

bi-endian targets, you must also specify whether the target is big endian or little endian.

Click the OK button to complete the initialization.

Once initialization has completed successfully, you are ready to begin using the Quadros Kernel

Awareness displays, described in the section, Using Kernel Awareness.




Using Kernel Awareness

Once you have initialized Kernel Awareness (see Initializing Kernel Awareness), you can
begin viewing Kernel Awareness displays, which are the same for the all debuggers.
The only difference is in the way they are started.

For CodeWarrior:

Select Quadros from the CodeWarrior’s main menu bar. You will see that at least some
of the items for launching displays are now enabled. Items that correspond to application
elements which are not enabled for your application will remain disabled. An example
menu follows:
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While a debug session is in progress, and the application is at a breakpoint, you can
launch these displays by opening the Quadros menu in the CodeWarrior IDE and
selecting the desired display.

For RealView, Embedded Workbench, and pVision:

Bring the Quadros Control Panel to the foreground, then double-click the display of your
choice.
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For XDB:

Select Quadros from XDB’s main menu bar. You will see that at least some of the items for
launching displays are now enabled. Items that correspond to application elements which are not

enabled for your application will remain disabled. An example menu follows:
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While a debug session is in progress, and the application is at a breakpoint, you can launch these
displays by opening the Quadros menu in XDB and selecting the desired display.



The Displays

The displays described in the remaining sections are identical for all debugger
environments.

The Threads Display

¢ Threads =] 3 |
Seryices fsa-:.'el Level Info ] SchedulelnfoJ Gate Info 1 HesetStatisticsi
ﬁi Name 1 Cure Level! Baze Level1 Drder] Entryi .ﬂrgAder Enw &g Ader TotaIHuns1
1 THREADM 1 1 1 0:0002054C  0x00000000  O0x00000000 il
2 THREADZ 1 1 2 Ox00030573 0200000000 O0x00000000 il
3 THREADZ 2 2 1 0:00080580 000000000  O0x00000000 il
4 THREAD4 2 2 2 000020600 0200000000 0200000000 i

This display shows one line entry for every thread in the application.

The information shown is as follows:

The # (pound sign) column shows the object handle for the thread.

The Name column shows the name of the thread.

The Curr Level column shows the current level number for the thread.

The Base Level column shows the base level number for the thread

(corresponding to the level object to which the thread belongs).

The Order column shows the thread’s order within its level.

e The Entry column shows the thread’s entry point address (in hexadecimal).

o If Thread Arguments are enabled for the application, the Arg Addr column
shows the thread’s argument address (in hexadecimal), otherwise this column
does not appear.

e If Thread Environment Arguments are enabled for the application, the Env Arg
Addr column shows the thread’s environment argument address (in
hexadecimal).

e If Thread Statistics are enabled for the application, the Total Runs column

shows the number of times that the thread has run, otherwise the column does

not appear.

A number of buttons are available to request additional actions. They are as follows:

e The Level Info button launches the Level Information display.

e The Schedule Info button launches the Thread Schedule Information display.

e If Thread Gates are enabled for the application, the Gate Info button launches
the Thread Gate Information display, otherwise this button is disabled.

o If Thread Statistics are enabled for the application, the Reset Statistics button
causes the Total Runs count for each thread to be reset, otherwise this button is
disabled.




The Level Information Display

¢~ Level Information

111 Mame 1 Staticj Dynamici Schedule Method

1 LEWEL1 2 0 Priority
2 LEWELZ 2 0 Priority

This display shows one line entry for every level in the application.

The information shown is as follows:

The # (pound sign) column shows the object handle for the level.

The Name column shows the name of the level.

The Static column shows the number of static threads belonging to the level.
The Dynamic column shows the number of dynamic threads belonging to the
level.

The Schedule Method column shows the scheduling algorithm used by the
level. It will either be "Priority" or "Round Robin".

The Thread Schedule Information Display

¢~ Thiead Schedule Information = B3
#1 M ame 1 EurrentThread:LeveI:Drderi Scheduled Threads:l:lrl:leri
1 LEWEL1  <Mone: <Mone:
2 LEWELZ <Mone: <Mones

5

This display shows one line entry for every level in the application.

The information shown is as follows:

The # (pound sign) column shows the object handle for the level.

The Name column shows the name of the level.

The Current Thread:Level:Order column shows the thread that is currently
executing for the level, with its current level and order appended to the name



(for example, in the figure above, Thread4:L2:01 indicates that Thread4 is
running at Level 2, Order 1).

e The Scheduled Threads:Order column shows the threads which are currently
scheduled for execution at that level, with their order numbers appended to the
names.

The Thread Gate Information Display

¢ Thread Gate Information

B | Name Gate Key | GRey Preset
1 THREADT 000000000 0x00000000
2 THREaADZ2 000000000 0=00000000
3 THREADZ 000000000 0=00000000
4 THREAD4 000000000 0=00000000

This display shows one line entry for every thread in the application.

The information shown is as follows:
e The # (pound sign) column shows the object handle for the thread.
e  The Name column shows the name of the thread.

e The Gate Key column shows the thread’s gate key.
e The GKey Preset column shows thread’s gate key preset value.

The Exception Backtrace Display

¢+ Exception Backtrace R E3 |
ﬁ] Class 1 Object ] DC i SD] Hsn] 110] 112] 113] D4 1
1 Exception SIUISE
2 Task EXAMFLELl 0x000S4EE4 0x000074ES 0x0000%002 O0x00000ZZE *wwsswssss 0x000074E8  0x00004DES
d | i3
1 ------ : Mot Currrently ' alid ] ****** - Mever Valid

This display shows a backtrace of the exception frames that are currently in the system.
Each line represents a schedulable software component (Thread, Exception, Task or
Kernel) that is either executing, or was preempted by the item above it. The topmost line
shows the active component, which preempted the component listed on the second line,
which in turn preempted the third, and so on.

The information shown is as follows:

e The # (pound sign) column shows the stack depth for the component, a value of
1 being most recent.



e The Class column shows the type of the component. The possible values are
Thread, Exception, Task, and Kernel.

e The Object column shows the name of the component. Thread objects have
their order and level numbers appended to them. For example, in the figure
above, Threadl is executing at Level 1and Order 1.

e The remaining columns show, where possible, the saved register context for the
component, in hexadecimal. The number, names, and types of registers are
processor-specific. The pattern "------ " indicates that that register’s context is not
valid at the current time. The pattern "******" indicates that the register’s
context is never valid in this configuration.

The Tasks Display

¢ Taszks = B3
Bentes ':':::=.->.f1 Register Info { Stack Infa j Semaphares 1
ﬂJ MHame ] F'riority] Entr}li Arg .-’-‘n.cldressi State ]
1 ExAMPLET 5 Ox00080858  0x00000000  [Current]
2 COMITASK 3 0=000813DC  0«000042E8  Semaphore COMAISEM
3 COMOTASK 4 0«0002744C 0«000048E8  Semaphore COMADSEM

4 <notin uze>

This display shows one line entry for every task in the application.

The information shown is as follows:

e The # (pound sign) column shows the object handle for the task.

e  The Name column shows the name of the task.

e The Priority column shows the priority for the task. 1 is the highest priority, and
126 the lowest.

e The Entry column shows the task’s entry point address (in hexadecimal).

e If Task Environment Arguments are enabled for the application, the Arg
Address column shows the task’s environment argument address (in
hexadecimal), otherwise this column does not appear.

e The State column shows the task’s current state. This can be Current, Ready,
Suspended, Aborted, Inactive, or one of several possible waiting states:

Acknowledge (waiting for message acknowledgement)
Sleep

Semaphore

Queue (Queue Empty and/or Queue Full )

Mailbox (Message Received)

Partition

Mutex

Alarm



e Queue Semaphore (Queue Not Empty <QNE> or Queue Not
Full <QNF>)

e Mailbox Semaphore (Mailbox Not Empty <MNE>)

e Partition Semaphore (Partition Not Empty <PNE>)

e  Mutex Semaphore (mUtex Not Busy <UNB>)

e Alarm Semaphore (Alarm Expired <AE> or Alarm Aborted
<AA>).

Note that a task may be Suspended, and also in a waiting state at the same time. Also, a
task can be waiting on more than one semaphore. For the waiting states that may involve
timeouts, the ticks remaining on the wait are shown as part of the state information. If a
task is timesliced, the time remaining and period are shown in the form
"<remaining/period ticks>", for example, "<1/5 ticks>".

A number of buttons are available to request additional actions. They are as follows:
e The Register Info button launches the Task Registers Information display.
e The Stack Info button launches the Task Stacks Information display.

e If Task Semaphores are enabled for the application, Semaphores button
launches the Task Semaphores Information display.

The Task Register Information Display

¢ Taszk Register Information = B3
§ | Haue [srarus | o] se | nst | o] rz |
0 <Null Task> 0x00024EE4 Ox0007FFOO OQx0000300Z 0x00000003 #*&dassess  ———
1 EXAMPLEL <current®
Z COMNITASE Ox00024EE4 O0x000047ES2 0x00002002 O0x00000Z16 *****Exsess ———
3 COMOTAEE 0x00024EE4 Ox000043E2 0x0000300Z 0Ox00000Z1e H*&dassass  ———
4 “not in usex

2 Ermm— jia

] ------ - Mat Currently Yalid ] ****** s Mewer Yalid

This display shows a list of the tasks currently in the application.
The information shown is as follows:

e The # (pound sign) column shows the object handle of the task.

e  The Name column shows the task’s name.

e  The Status column shows the task’s status. This can either be Current, Inactive,
or if blank, indicates that the task is executing.

e The remaining columns show, where possible, the saved register context for the
task. The number, names, and types of registers are processor-specific. The
pattern "------ " indicates that that register’s context is not valid at the current
time. The pattern "******" indicates that the register’s context is never valid.

The Task Stacks Information Display



¢ Task Stacks Information o =] S

111 I ame ] Addresﬂ Sizei Llseu:ll 5parel

- <Kemels Ox00004E80 2043 2043 o
ExaMPLEY  O:0000BEZ2E 2043 328 1720
COMITASK,  0«000044E8 1024 284 740
COMOTASK, 0«000040E8 1024 284 740
<not in uses

LD 2 —

This display shows one line entry for every task in the application.
The information shown is as follows:

e The # (pound sign) column shows the object handle for the task.

e  The Name column shows the name of the task.

e The Address column shows the base address of the task’s stack (in
hexadecimal).

e  The Size column shows the amount of memory allocated for the stack.

o If Task Statistics are enabled for the application, the following two columns
appear:

0 The Used column shows the high watermark of stack space
used.
0 The Spare column shows the amount of stack space left over.

The Task Semaphores Display

¢~ Task Semaphores = B3

1¢1 M ame 1 Semaphnre]
1 ExAMPLEN
2 COMITASK
3 COMOTASK
4 <notin uses

This display shows one line entry for every task in the application.

The information shown is as follows:



e The # (pound sign) column shows the object handle for the task.
e  The Name column shows the name of the task.
e The Semaphore column shows the name of the task’s abort semaphore.

The Task Ready List Display

¢ Task Ready List [T ]
111 Mame J Priuriq,ll State 1
1 ExAMPLEN 5 <Curent:

0 <Mull Tazk: 127 <Readyr

This display shows one line entry for every ready task in the application. A ready task is
one that is either currently executing, or ready to execute.

The list is sorted in priority order, and represents the order in which the tasks will
execute.

The information shown is as follows:

e The # (pound sign) column shows the object handle for the task.

e  The Name column shows the name of the task.

e The Priority column shows the priority of the task, 1 being the highest priority
and 127 the lowest.

e The State column shows the task’s state. The first task listed will always be
Current, and the others will always be Ready.

The Semaphores Display



¢ Semaphores [ {0 x|

SETGES | [ARE 1 Fezet Statistics J

11{ MHame 1 State| En:nunt] Llsagei Sighal Ty931 Order | Waiters] J
1 COMAISEM  “wait 0 Single Priority - COMITASE.
2 COMADSEM  'wai 0 Single Priority - COMOTASE.
3 ExAMSEMO  Pend 0 Single Pricirity

4 ExAMSEMT  Pend 0 Single Pricrity

B <notin uses

B <nat in user

7 o<notin user

3 <notin uses:

This display shows one line entry for every semaphore in the system.

The information shown is as follows:

The # (pound sign) column shows the object handle for the semaphore.

The Name column shows the semaphore’s name.

The State column shows the semaphore’s state. This can either be Wait, Pend,
or Done.

The Count column shows either the semaphore’s count if the state is not Pend.
If Semaphore Statistics are enabled for the application, the Usage column shows
the semaphore’s usage count, otherwise this column does not appear.

The Signal Type column shows whether it is a Single or Multiple signal type
semaphore.

The Order column shows the semaphore’s waiting order type, which can be
either Priority or FIFO.

The Waiter(s) column shows the tasks that are waiting on the semaphore, if
any.

If Semaphore Statistics are enabled for the application, the Reset Statistics button may
be used to reset the contents of the Usage column, otherwise the button is disabled.

The Mailboxes Display




¢ Mailboxes 2o

SErEeE —l hMezzages | Semaphores ] Fezet Statistich

ﬂ M arne 1 Eurrent] Llsage1 Order 1 Waiters|
1 SMBOXI o 0 Pricrity

This display shows one line entry for each mailbox in the application.
The information shown is as follows:

The # (pound sign) column shows the mailbox’s object handle.

The Name column shows the mailbox’s name.

The Current column shows the current number of messages in the mailbox.
If Mailbox Statistics are enabled for the application, the Usage column shows
the total number of messages that have been placed in the mailbox, otherwise
this column does not appear.

e The Order column shows the mailbox’s waiting order type, which can be either
Priority or FIFO.
e The Waiter(s) column shows the tasks that are waiting on the mailbox, if any.

A number of buttons are available to request additional actions. They are as follows:

e The Messages button launches the Message Entry Information display.

o If Mailbox Semaphores are enabled for the application, the Semaphores button
launches the Mailbox Semaphores display, otherwise the button is disabled.

e If Mailbox Statistics are enabled for the application, the Reset Statistics button
may be used to reset the contents of the Usage column, otherwise the button is
disabled.

The Message Entry Information Display

¢ Meszage Entry Information

#1 N ame 1 F'rinrityi Task1 Statei Addressi Message1
1 SMEOX1  <no meszages>




For each mailbox in the application, this display shows one line entry for each message in
that mailbox.

The information shown is as follows:

The # (pound sign) column shows the mailbox’s object handle.

The Name column shows the mailbox’s name.

The Priority column shows the priority of the message (Normal or Urgent).
The Task column shows which task is to be sent an acknowledgement, if any.
The State column shows the state of the message.

The Address column shows the memory address of the message data buffer (in
hexadecimal).

e The Message column shows the contents, in hexadecimal, of the first few
memory locations in the message data buffer.

The Mailbox Semaphores Display

¢ Mailbox Semaphores I 3 |

ﬂi kM ame 1 SEmaphDre1
1 SMEOT

This mailbox shows one line entry for each mailbox in the application.
The information shown is as follows:

e The # (pound sign) column shows the object handle of the mailbox.

e  The Name column shows the mailbox’s name.

e The Semaphore column shows the name of the Mailbox-Not-Empty semaphore
associated with the mailbox, if any.

The Partitions Display



¢~ Partitions (2=

G e aEe I Block Infao | Semaphores 4 Reset Statisticsl

ﬂ] M ame 1 .ﬁ.ddressl .-i'-.\failal:uI31 Tu:utal| Bsizel Wu:urst1 Llsagel Order l Waiter[s]j
1 SPART1 Ox00004CER 2 2 32 2 0 Pricrity

This display shows one line entry for each partition in the application.
The information shown is as follows:

e The # (pound sign) column shows the object handle of the partition.

e The Name column shows the partition’s name.

e The Address column shows the base memory address of the partition (in
hexadecimal).

e The Available column shows the current number of available blocks in the
partition.

e The Total column shows the total number of blocks in the partition.

e The Bsize column shows the size of each block in the partition.

e If Partition Statistics are enabled for the application, the following columns
appear:

e  The Worst column shows the low watermark for available
blocks.

e The Usage column shows the usage count for the partition
(i.e., the number of KS_FreeBIk() API calls to date).

e  The Order column shows the waiting order for the partition. This is either
Priority or FIFO.

e The Waiter(s) column shows the tasks that are waiting for the partition to
become not-empty, or for the partition’s not-empty semaphore, if any. If
timeouts are involved, the ticks remaining are shown.

A number of buttons are available to request additional actions. They are as follows:

e The Block Info button launches the Partition Block Information display.

e If Partition Semaphores are enabled for the application, the Semaphores button
can be used to launch the Partition Semaphores display, otherwise it is
disabled.

e |If Partition Statistics are enabled for the application, the Reset Statistics button
can be used to reset the contents of the Worst and Usage columns, otherwise it
is disabled.



The Partition Block Information Display

¢~ Partition Block Information

| Name j.ﬁ.vailable Blocks | Block Address(es] ]
1 SPARTT 2 0x00004CES 0x00004C0 5

This display shows one line for each partition in the application.
The information shown is as follows:

e The # (pound sign) column shows the object handle of the partition.

e The Name column shows the partition’s name.

e The Available Blocks column shows the current number of available blocks in
the partition.

e The Block Address(es) column shows the hexadecimal memory address of
blocks in the partition. A maximum of 16 block addresses will be displayed.

The Partition Semaphores Display

¢~ Partition Semaphores =

#] Marme 1 Semaphure]
1 SPARTH

This display shows one line for each partition in the application.
The information shown is as follows:

e The # (pound sign) column shows the object handle of the partition.

e The Name column shows the partition’s name.

e The Semaphore column shows the name of the Partition-Not-Empty (<PNE>)
semaphore associated with the partition, if any.



The Queues Display

¢ Queues = el

B EEE ] Entry Info 1 Semaphores 1 Rezet Statistics]
#I M ame 1 .ﬁ.ddress! Eurrent{ Depth] WidthJ Wu:urst] Llsagej Crder | Waiter[s]_]
1 COMald (=00006E1 2 1] 16 1 ] 0 Pricrity
2 COMAQOD  OwOO00sDDE K] B4 1 3 4 Priority
3 SOUEUET  Ox0000EDES 1] 32 1 ] 0 Pricrity

This display shows one line entry for each queue in the application.
The information shown is as follows:

e The # (pound sign) column shows the object handle of the queue.

e The Name column shows the queue’s name.

e The Address column shows the base memory address of the queue (in
hexadecimal).

The Current column shows the current number of entries in the queue.

The Depth column shows the maximum number of entries in the queue.

The Width column shows the size of each entry in the queue.

If Queue Statistics are enabled for the application, the following two columns
appear:

0 The Worst column shows the maximum number of entries
that have been in the queue.

0 The Usage column shows total number of accesses to the
queue to date.

e The Order column shows the waiting order for the queue. This is either Priority
or FIFO.
e The Waiters column lists the tasks that are waiting on the queue, if any.

A number of buttons are available to request additional actions. They are as follows:

e The Entry Info button launches the Queue Entry Information display.

e If Queue Semaphores are enabled for the application, then the Semaphores
button launches the Queue Semaphores display, otherwise it is disabled.

o If Queue Statistics are enabled for the application, then the Reset Statistics
button can be used to reset the contents of the Worst and Usage columns,
otherwise it is disabled.



The Queue Entry Information Display

¢~ Queue Entiy Information [ [0] %]

ﬂ] Mame 1 Entry Addreszes] ]
1 COMAIG

2 COMADG 000006003 0=000060 03 0x00006E71 7
3 SOUEUET

This display shows one line for each queue in the application.
The information shown is as follows:

e The # (pound sign) column shows the object handle of the queue.

e The Name column shows the queue’s name.

e The Entry Address(es) column shows the addresses (in hexadecimal) of entries
currently in the queue. A maximum of 16 addresses will be displayed.

The Queue Semaphores Display

¢~ Queue Semaphores = 2T

ﬂ1 M.arme 1 Semaphnre[&”
1 COMa&Id
2 COMaDQ
3 SHUELET

This display shows one line entry for each queue in the application.
The information show is as follows:

e The # (pound sign) column shows the object handle of the queue.

e The Name column shows the queue’s name.

e The Semaphore(s) column shows names of the Queue-Not-Full (<QNF>) and
Queue-Not-Empty (<QNE>) semaphores for the queue, if any.



The Mutexes Display

¢ Mutexes I if

#l M ame ] Level] USEQEI Eunflictsl Order 1 Inver3i0n1 Diwrer i Waiter[&]j
1 COMAMUTE 1 1 0 Priority Mo ExAMPLET
2 SMUTE= 0 0 0 Priority Mo

This display shows one line entry for each mutex in the application.
The information shown is as follows:

e The # (pound sign) column shows the object handle of the mutex.

e  The Name column shows the mutex’s name.

o If Mutex Statistics are enabled for the application, the following two columns
appear:

e  The Usage column shows the number of releases performed.
e The Conflicts column shows number of mutex contentions
that have occurred.

e The Order column shows the waiting order for the mutex. This is either Priority
or FIFO.

e The Inversion column shows whether or not priority inversion is enabled for the
mutex.

e  The Waiters column lists the tasks that are waiting on the mutex, if any.

A number of buttons are available to request additional actions. They are as follows:

o If Mutex Semaphores are enabled for the application, then the Semaphores
button launches the Mutex Semaphores display, otherwise it is disabled.

o If Mutex Statistics are enabled for the application, then the Reset Statistics
button resets the contents of the Usage and Conflict columns, otherwise it is
disabled.

The Mutex Semaphores Display



¢~ Mutex Semaphores M= B2

ﬂ] M ame ] Semaphnrei
1 COMAMUTH
2 SMUTEX

This display shows one line entry for each mutex in the application.
The information show is as follows:

e The # (pound sign) column shows the object handle of the mutex.

e  The Name column shows the mutex’s name.

e The Semaphore column shows name of the mUtex-Not-Busy (<KUNB>)
semaphore, if any.

The Pipes Display

¢ Pipes [C T =]
e RS AT Re | Full Buffers J Empty BuﬂEl81 HesetStatisticsl

ﬂj N ame: ] FuII] Emptﬂ NBufsj Bsize] Worsd Usage{ PutFull Actinn1 PutE mpty Actinn]

1 SPIPE1 0 1 2 32 0 0 <no action: <ho action
2 SPIPEZ2 0 2 2 B4 0 0 <no action: <ho action

This display shows one line entry for each pipe in the application.
The information shown is as follows:

The # (pound sign) column shows the object handle of the pipe.

The Name column shows the pipe’s nhame.

The Full column shows the current number of full buffers.

The Empty column shows the current number of empty buffers.

The NBufs column shows maximum number of buffers.

The Bsize column shows the size of each buffer.

e If Pipe Statistics are enabled for the application, the following two columns
appear:



e  The Worst column shows maximum full buffer count.
e  The Usage column shows the total number of accesses.

e  The PutFull Action column shows the action to be taken (and the object to
operate on) when a full buffer is put in the pipe.

e The PutEmpty Action column shows the action to be taken (and the object to
operate on) when an empty buffer is put in the pipe.

A number of buttons are available to request additional actions. They are as follows:
e The Full Buffers button launches Full Buffer Addresses display.
e The Empty Buffers button launches Empty Buffer Addresses display.
e If Pipe Statistics are enabled for the application, then the Reset Statistics button

can be used to reset the contents of the Worst and Usage columns, otherwise it
is disabled.

The Full Buffer Addresses Display

¢ Full Buffer Addreszes =] =]

ﬂ Marne 1 Butfer .-’-'-.ddressesx’Sizﬂ
1 SFIFET  <rofull buffers:
2 SFIPEZ  <nofull buffers:

This display shows one line entry for each pipe in the application.

The information shown is as follows:

e The # (pound sign) column shows the object handle of the pipe.

e  The Name column shows the pipe’s hame.

e The Buffer Addresses/Sizes column shows the addresses and sizes of the pipe’s
full buffers. A maximum of 16 buffer addresses and sizes will be displayed.

The Empty Buffer Addresses Display



¢ Empty Buffer Addresses | _ [ x]

ﬂ] M ame 1 Buffer Addiesses 1
1 SFIPE1  0=00004032
2 SFIPEZ 0=00004CF3 000004035

o

This display shows one line entry for each pipe in the application.
The information shown is as follows:

e The # (pound sign) column shows the object handle of the pipe.

e  The Name column shows the pipe’s name.

e The Buffer Addresses column shows the addresses of the pipe’s empty buffers.
A maximum of 16 buffer addresses will be displayed.

The Exceptions Display

¢ Exceptions B =

ﬁi M ame i Leveli "-.J'ect-:url Previous Entrj,lj

1 DECISR 1 62 Ox00035540
2 SIUIsH 1 32 (000285643

This display shows one line entry for each exception in the application.
The information shown is as follows:

The # (pound sign) column shows the object handle of the exception.
The Name column shows the exception’s name.

The Level column shows the interrupt level.

The Vector column shows the vector number.

The Previous Entry column shows the saved entry point address.



The Event Sources Display

¢ Event Sources EiE E3
ﬂ1 h ame 1 .ﬁ.ccumulaturi Corter 1 .-'lu:u:umulatu:url D:uunt1 Mu:u:luluai
1 EYNTSRC 0 COUNTER1T 0 1 1

This display shows one line entry for each counter in the application.
The information shown is as follows:

The # (pound sign) column shows the object handle of the event source.
The Name column shows the event source’s name.

The leftmost Accumulator column shows the event source’s accumulator.
The Counter column shows the name of the counter.

The rightmost Accumulator column shows the counter’s accumulator.
The Count column shows the counter’s count.

e  The Modulus column shows the counter’s modulus.

The Counters Display

¢ Counters I
ﬂl Narne j Accumulat0l1 EventSic 1 Eountj Modulusi T_l,lpei Dbiecti Hemaini Inilial1 C_l,lclici .&ction] Waiters1
1 COUNTERT 0 EWNTSRCT 1 1

This display shows the counters in the application, and their associated event sources and
alarms.

The information shown is as follows:

e The # (pound sign) column shows the object handle of the counter.



e The Name column shows the counter’s name.

e  The Accumulator column shows the counter’s accumulator.

e The EventSrc column shows the event source with which the counter is
associated.

e  The Count column shows the counter’s count value.

The Modulus column shows the counter’s modulus.

The Type column shows the type of object associated with the alarm.

The Object column shows the name of the object associated with the alarm.

The Remain column shows the alarm expiration in ticks.

The Initial column shows the initial period in ticks.

The Cyclic column shows the cyclic period in ticks.

The Action column shows the alarm action.

The Waiters column shows the tasks that are waiting on the alarm, if any.

The Alarms Display
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This display shows the alarms in the application.
The information shown is as follows:

e The # (pound sign) column shows the object handle of the alarm.

e The Name column shows the alarm’s name.

The State column shows the alarm’s state (Active or Inactive).

The Counter column shows the counter with which the alarm is associated.
The Remain column shows the expiration in ticks.

The Initial column shows the initial period in ticks.

The Cyclic column shows the cyclic period in ticks.

The Action column shows the alarm action upon expiration.

The Waiters column shows the tasks that are waiting on the alarm, if any.

If Alarm Semaphores is enabled for the application, the Semaphores button launches the
Alarm Semaphores display.

The Alarm Semaphores Display



¢ Alarm Semaphores

I B3

ﬂl M arme ] Semaphn:nres{

1 SALSRMI
2 SALARMZ
3 SALARMI

This display shows the alarms in the application.

The information shown is as follows:

e The # (pound sign) column shows the object handle of the alarm.

e  The Name column shows the alarm’s name.

e  The Semaphores column shows the alarm’s Alarm-Expired semaphore
("<AE>") and/or its Alarm-Aborted semaphore ("<AA>").

The Kernel Information Display
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This display shows general information about the kernel.

The information shown is as follows:



Anchor address is the address which contains the address of the kernel
workspace

Anchor contents is the address of the kernel workspace

Address of SYSPROP structure is the address of the system properties data
structure

Kernel version is a sixteen-bit quantity defining the version number of the
RTXC Quadros kernel. The high-order byte is the main version number. The
next four bits specify the minor version number. The low-order four bits are the
binding number. For example, a value of 0x0101 represents major version
number 1, minor version number 0, binding number 1.

User version is the user-defined version number, as specified in RTXCgen
System RAM base address is the lowest address in system RAM. This should
always match the Anchor contents.

Free system RAM is the amount of unused system RAM

If the kernel is not SS-only, the following information is displayed:

0 Kernel stack base address shows the lowest address in the kernel
stack. This is regardless of whether the stacks on the target processor
grow toward larger or smaller addresses.

0 Kernel stack size shows the size of the kernel stack

0 Scheduling mode shows whether the task scheduler is currently
enabled or disabled

Current interrupt nesting level shows the current number of nested
interrupts/exceptions

If Exception Statistics is enabled, Maximum interrupt nesting level is
displayed, showing the deepest nesting level of interrupts/exceptions that has
occurred thus far
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	Introduction
	RTXC Quadros Kernel Awareness is a plug-in extension to the Metrowerks CodeWarrior IDE, ARM's RealView debugger, Keil’s µVision IDE, IAR's Embedded Workbench, and Intel’s XDB Debugger.
	The respective debugging environments, being general purpose, have no idea which Real-Time Operating System (RTOS) kernel is running on the target, only the processor type, and therefore cannot display kernel-specific data structures to you in a meaningful way.
	Quadros Kernel Awareness allows you to view Quadros-specific objects in an easy-to-read fashion, rather than leaving you to interpret the raw memory and register data that the debugger provides.
	When you begin a debug session for your application on the target processor, Kernel Awareness makes itself available to you as either as a menu selection on the IDE’s main menu bar (for CodeWarrior and XDB), or as a floating "control panel" (for RealView, µVision, and Embedded Workbench). Once it and the kernel have been initialized, then at any time the application comes to a breakpoint, you can use Kernel Awareness to view Quadros-specific objects such as threads, tasks, queues, etc., in addition to using all the standard debugging features.
	 
	Installing Kernel Awareness
	The DLL file that you were supplied (whose name depends on the target processor) must be copied into the appropriate folder in the \Program Files\Metrowerks\CodeWarrior directory tree. Usually, the subdirectory is called Rtos, and can be located as {CodeWarrior}\Bin\Plugins\Debugger\Rtos. In many RTXC Quadros installations, the DLL is automatically installed.
	The DLL names for the various Metrowerks versions are listed below:
	ARM
	ARMrtos_Quadros.dll
	ColdFire
	CFrtos_Quadros.dll
	DSP56800 (Hawk1)
	Quadros_K3_Plugin.dll
	MCore
	MCORErtos_Quadros.dll
	PowerPC
	EPPCrtos_Quadros.dll
	StarCore
	SC100rtos_Quadros.dll
	 
	Copy the following modules from your {Quadros}\bin directory into the RealView directory tree:
	w1_armex.dll
	{RVD}\lib\custom
	e1_quaka.dll
	{RVD}\lib\custom
	If RealView is running, you must restart it for the new files to be recognized. 
	 
	The Quadros installation program installs Quadros_EWB5_Plugin.dll and Quadros_EWB5_Plugin.ewplugin into your {Quadros}\bin directory.  Copy these files to the {IAR}\ARM\plugins\rtos\Quadros directory (you will have to create the Quadros directory).
	Quadros_EWB5_Plugin.ewplugin contains XML code describing the Kernel Awareness module for the EWB IDE.  You may need to edit this file, changing the <dllFile> entry to point to the location of your Quadros_EWB5_Plugin.dll.  
	If Embedded Workbench is running, you must restart it for the file to be recognized.
	The Quadros installation program installs uVision-ARMrtos_Quadros.DLL into your {Quadros}\bin directory.  Copy this file to the {Keil}\ARM\bin directory.
	Open the {Keil}\tools.ini file in a text editor.  Locate the section of the file beginning with the [ARMADS] section header.  To this section, add the following entry:
	RTOSn=uVision-ARMrtos_Quadros.DLL ("RTXC Quadros")
	where ‘n’ in ‘RTOSn’ is the smallest unused digit from 1 to 6.  For example, if entries already exist for RTOS0 and RTOS1, your entry should be
	RTOS2= uVision-ARMrtos_Quadros.DLL ("RTXC Quadros")
	 Save this file and restart µVision.
	The DLL file that you were supplied does not need to be installed in any particular folder.  Follow the steps in the next section to enable Kernel Awareness in XDB.
	Enabling Kernel Awareness 
	In CodeWarrior, open the project for the application you wish to debug, then select its Settings panel. Select the XXXX Debugger Settings (where "XXXX" represents the target processor type) item under Debugger. That brings up the following display:
	For Target OS, select Quadros.
	You are now ready to debug your application using Kernel Awareness.
	Select Project/Options, and then highlight “Debugger”.  The dialog should appear as follows:
	Select the box labeled “RTXC Quadros Plugin”.  You are now ready to begin using Kernel Awareness.
	With your project open in µVision, select the root of the project tree in the Project Workspace window, select Project->Options for Target ‘’, and then select the Target tab.  Select RTXC Quadros from the Operating system drop-down box.  
	The Operating system selection should appear as follows:
	Select OK.
	The DLL file that you were supplied must be added to the Plug-ins list in the debugger options window of the Intel Integrated Development Environment.  To access the debugger options, first select the Tools menu option, and then select Build Manager.  
	Next, select the appropriate debugger from the Toollist and press the Set Options button.  
	In this window, select the Plug-ins tab and press the Add new button.  
	Now locate and select the supplied Kernel Awareness DLL file.
	Initializing Kernel Awareness
	With your project open in CodeWarrior, click the Debug button (it looks like a rightward-pointing arrow). You must let your application run to some point after the call to rtxcinit().
	Once you are at a breakpoint, and the initialization routine has already been called, you are ready to begin using Kernel Awareness.
	To do so, click the Quadros menu item, then select Initialize, as shown in the following figure:
	The following dialog will appear:
	In this dialog, you must select the S-record file (k3data.*, NOTE: file name may be preceded with target description, e.g. PowerPcK3data.*) which is appropriate to your application. Among other things, this file tells Kernel Awareness where to locate the Quadros kernel’s anchor point within the target, among other data.
	Either type in the full path of file name of the file, or use the Browse button to navigate to it. Note: the file extension used for the k3data file is specific to the version of CodeWarrior being used. Consult your binding manual.
	For bi-endian targets, you must also specify whether the target is big endian or little endian. 
	Click the OK button to complete the initialization.
	Once initialization has completed successfully, you are ready to begin using the Quadros Kernel Awareness displays, described in the section, Using Kernel Awareness.
	After starting the RealView debugger from the Eclipse IDE, start execution of your application.  On the first breakpoint you hit after rtxcinit() is called, you will be able to initialize the Kernel Awareness plug-in.  A Quadros Kernel Awareness control panel will exist for the connection, as shown:
	Click the "Initialize" button, and the following dialog will appear:
	When you have selected an S-record file, the "Display" box will be populated with the valid displays for your Quadros kernel, as follows:
	After starting the Multi-ICE Server, or other connection method, start the RealView debugger, and then load your application image into the target and start execution.  On the first breakpoint you hit after rtxcinit() is called, select RealView's Custom Plug-In control panel, which floats independently of RealView's main window.  (Note that the Custom Plug-in control panel does not appear on the Windows taskbar and can sometimes be hidden by the RealView debugger main window.)
	This appears as shown:
	You can now highlight the entry for "e1_quaka.dll", click "Start", then click "Add Connection."  The following dialog will appear:
	Highlight the desired connection, and then click "OK". (Note: the example shown is for an Eval7T board). A Quadros Kernel Awareness control panel will appear for that connection, as follows:
	Click the "Initialize" button, and the following dialog will appear:
	When you have selected an S-record file, the "Display" box will be populated with the valid displays for your Quadros kernel, as follows:
	Start the Embedded Workbench debugger, then load your application image into the target and start execution.  The following dialog will appear (it may initially be behind the IDE):
	After you have run the application to some point after the call to rtxcinit(), click the "Initialize" button, and then the following dialog will appear:
	Enter or browse to the path of the appropriate k3data file for your application, choose the target processor's endian-ness (if applicable), and then click "OK".  (Note: The k3data file must be built alongside the main application binary.  See the Quadros SDK documentation for instructions).
	After this, the Display box will be populated with the valid displays for your Quadros kernel, as follows:
	Start the Keil µVision IDE, then load your application image into the target and start execution.  The following dialog will appear:
	After you have run the application to some point after the call to rtxcinit(), click the "Initialize" button, and then the following dialog will appear:
	Enter or browse to the path of the appropriate k3data file for your application, choose the target processor's endian-ness (if applicable), and then click "OK" (Note: The k3data file must be built alongside the main application binary.  See the Quadros SDK documentation for instructions).
	After this, the Display box will be populated with the valid displays for your Quadros kernel, as follows:
	With your project open in the Intel Integrated Development Environment, click the Debugger button (it looks like a bug beneath a magnifying glass). You must let your application run to some point after the call to rtxcinit().
	Once you are at a breakpoint and the initialization routine has already been called, you are ready to begin using Kernel Awareness.
	To call the initialization routine, click the Quadros menu item and select Initialize, as shown in the following figure:
	The following dialog will appear:
	In this dialog, you must select the S-record file (k3data.*, NOTE: file name may be preceded with target description) which is appropriate to your application. Among other things, this file tells Kernel Awareness where to locate the Quadros kernel’s anchor point within the target.
	Either type in the full path of file name of the file, or use the Browse button to navigate to it. For bi-endian targets, you must also specify whether the target is big endian or little endian. 
	Click the OK button to complete the initialization.
	Once initialization has completed successfully, you are ready to begin using the Quadros Kernel Awareness displays, described in the section, Using Kernel Awareness.
	Using Kernel Awareness
	Once you have initialized Kernel Awareness (see Initializing Kernel Awareness), you can begin viewing Kernel Awareness displays, which are the same for the all debuggers.   The only difference is in the way they are started.
	Select Quadros from the CodeWarrior’s main menu bar. You will see that at least some of the items for launching displays are now enabled. Items that correspond to application elements which are not enabled for your application will remain disabled. An example menu follows:
	While a debug session is in progress, and the application is at a breakpoint, you can launch these displays by opening the Quadros menu in the CodeWarrior IDE and selecting the desired display.
	Bring the Quadros Control Panel to the foreground, then double-click the display of your choice.
	 
	Select Quadros from XDB’s main menu bar. You will see that at least some of the items for launching displays are now enabled. Items that correspond to application elements which are not enabled for your application will remain disabled. An example menu follows:
	While a debug session is in progress, and the application is at a breakpoint, you can launch these displays by opening the Quadros menu in XDB and selecting the desired display.
	The displays described in the remaining sections are identical for all debugger environments.
	The Threads Display
	This display shows one line entry for every thread in the application.
	The information shown is as follows: 
	 The # (pound sign) column shows the object handle for the thread.
	 The Name column shows the name of the thread.
	 The Curr Level column shows the current level number for the thread.
	 The Base Level column shows the base level number for the thread (corresponding to the level object to which the thread belongs).
	 The Order column shows the thread’s order within its level.
	 The Entry column shows the thread’s entry point address (in hexadecimal).
	 If Thread Arguments are enabled for the application, the Arg Addr column shows the thread’s argument address (in hexadecimal), otherwise this column does not appear.
	 If Thread Environment Arguments are enabled for the application, the Env Arg Addr column shows the thread’s environment argument address (in hexadecimal).
	 If Thread Statistics are enabled for the application, the Total Runs column shows the number of times that the thread has run, otherwise the column does not appear.
	A number of buttons are available to request additional actions. They are as follows: 
	 The Level Info button launches the Level Information display.
	 The Schedule Info button launches the Thread Schedule Information display.
	 If Thread Gates are enabled for the application, the Gate Info button launches the Thread Gate Information display, otherwise this button is disabled.
	 If Thread Statistics are enabled for the application, the Reset Statistics button causes the Total Runs count for each thread to be reset, otherwise this button is disabled.
	 
	The Level Information Display
	This display shows one line entry for every level in the application.
	The information shown is as follows: 
	 The # (pound sign) column shows the object handle for the level.
	 The Name column shows the name of the level.
	 The Static column shows the number of static threads belonging to the level.
	 The Dynamic column shows the number of dynamic threads belonging to the level.
	 The Schedule Method column shows the scheduling algorithm used by the level. It will either be "Priority" or "Round Robin".
	 
	The Thread Schedule Information Display
	This display shows one line entry for every level in the application.
	The information shown is as follows: 
	 The # (pound sign) column shows the object handle for the level.
	 The Name column shows the name of the level.
	 The Current Thread:Level:Order column shows the thread that is currently executing for the level, with its current level and order appended to the name (for example, in the figure above, Thread4:L2:O1 indicates that Thread4 is running at Level 2, Order 1).
	 The Scheduled Threads:Order column shows the threads which are currently scheduled for execution at that level, with their order numbers appended to the names.
	 
	The Thread Gate Information Display
	This display shows one line entry for every thread in the application.
	The information shown is as follows: 
	 The # (pound sign) column shows the object handle for the thread.
	 The Name column shows the name of the thread.
	 The Gate Key column shows the thread’s gate key.
	 The GKey Preset column shows thread’s gate key preset value.
	The Exception Backtrace Display
	This display shows a backtrace of the exception frames that are currently in the system. Each line represents a schedulable software component (Thread, Exception, Task or Kernel) that is either executing, or was preempted by the item above it. The topmost line shows the active component, which preempted the component listed on the second line, which in turn preempted the third, and so on.
	The information shown is as follows: 
	 The # (pound sign) column shows the stack depth for the component, a value of 1 being most recent.
	 The Class column shows the type of the component. The possible values are Thread, Exception, Task, and Kernel.
	 The Object column shows the name of the component. Thread objects have their order and level numbers appended to them. For example, in the figure above, Thread1 is executing at Level 1and  Order 1.
	 The remaining columns show, where possible, the saved register context for the component, in hexadecimal. The number, names, and types of registers are processor-specific. The pattern "------" indicates that that register’s context is not valid at the current time. The pattern "******" indicates that the register’s context is never valid in this configuration.
	 
	The Tasks Display
	This display shows one line entry for every task in the application.
	The information shown is as follows: 
	 The # (pound sign) column shows the object handle for the task.
	 The Name column shows the name of the task.
	 The Priority column shows the priority for the task. 1 is the highest priority, and 126 the lowest.
	 The Entry column shows the task’s entry point address (in hexadecimal).
	 If Task Environment Arguments are enabled for the application, the Arg Address column shows the task’s environment argument address (in hexadecimal), otherwise this column does not appear.
	 The State column shows the task’s current state. This can be Current, Ready, Suspended, Aborted, Inactive, or one of several possible waiting states:
	 Acknowledge (waiting for message acknowledgement)
	 Sleep
	 Semaphore
	 Queue (Queue Empty and/or Queue Full )
	 Mailbox (Message Received)
	 Partition
	 Mutex
	 Alarm
	 Queue Semaphore (Queue Not Empty <QNE> or Queue Not Full <QNF>)
	 Mailbox Semaphore (Mailbox Not Empty <MNE>)
	 Partition Semaphore (Partition Not Empty <PNE>)
	 Mutex Semaphore (mUtex Not Busy <UNB>)
	 Alarm Semaphore (Alarm Expired <AE> or Alarm Aborted <AA>).
	Note that a task may be Suspended, and also in a waiting state at the same time. Also, a task can be waiting on more than one semaphore. For the waiting states that may involve timeouts, the ticks remaining on the wait are shown as part of the state information. If a task is timesliced, the time remaining and period are shown in the form "<remaining/period ticks>", for example, "<1/5 ticks>".
	A number of buttons are available to request additional actions. They are as follows: 
	 The Register Info button launches the Task Registers Information display.
	 The Stack Info button launches the Task Stacks Information display.
	 If Task Semaphores are enabled for the application, Semaphores button launches the Task Semaphores Information display.
	 
	The Task Register Information Display
	This display shows a list of the tasks currently in the application.
	The information shown is as follows: 
	 The # (pound sign) column shows the object handle of the task.
	 The Name column shows the task’s name.
	 The Status column shows the task’s status. This can either be Current, Inactive, or if blank, indicates that the task is executing.
	 The remaining columns show, where possible, the saved register context for the task. The number, names, and types of registers are processor-specific. The pattern "------" indicates that that register’s context is not valid at the current time. The pattern "******" indicates that the register’s context is never valid.
	 
	The Task Stacks Information Display
	This display shows one line entry for every task in the application.
	The information shown is as follows: 
	 The # (pound sign) column shows the object handle for the task.
	 The Name column shows the name of the task.
	 The Address column shows the base address of the task’s stack (in hexadecimal).
	 The Size column shows the amount of memory allocated for the stack.
	 If Task Statistics are enabled for the application, the following two columns appear:
	o The Used column shows the high watermark of stack space used.
	o The Spare column shows the amount of stack space left over.
	 
	The Task Semaphores Display
	This display shows one line entry for every task in the application.
	The information shown is as follows: 
	 The # (pound sign) column shows the object handle for the task.
	 The Name column shows the name of the task.
	 The Semaphore column shows the name of the task’s abort semaphore.
	 
	The Task Ready List Display
	This display shows one line entry for every ready task in the application. A ready task is one that is either currently executing, or ready to execute.
	The list is sorted in priority order, and represents the order in which the tasks will execute.
	The information shown is as follows: 
	 The # (pound sign) column shows the object handle for the task.
	 The Name column shows the name of the task.
	 The Priority column shows the priority of the task, 1 being the highest priority and 127 the lowest.
	 The State column shows the task’s state. The first task listed will always be Current, and the others will always be Ready.
	 
	The Semaphores Display
	This display shows one line entry for every semaphore in the system.
	The information shown is as follows: 
	 The # (pound sign) column shows the object handle for the semaphore.
	 The Name column shows the semaphore’s name.
	 The State column shows the semaphore’s state. This can either be Wait, Pend, or Done.
	 The Count column shows either the semaphore’s count if the state is not Pend.
	 If Semaphore Statistics are enabled for the application, the Usage column shows the semaphore’s usage count, otherwise this column does not appear.
	 The Signal Type column shows whether it is a Single or Multiple signal type semaphore.
	 The Order column shows the semaphore’s waiting order type, which can be either Priority or FIFO.
	 The Waiter(s) column shows the tasks that are waiting on the semaphore, if any.
	If Semaphore Statistics are enabled for the application, the Reset Statistics button may be used to reset the contents of the Usage column, otherwise the button is disabled.
	 
	The Mailboxes Display
	This display shows one line entry for each mailbox in the application.
	The information shown is as follows: 
	 The # (pound sign) column shows the mailbox’s object handle.
	 The Name column shows the mailbox’s name.
	 The Current column shows the current number of messages in the mailbox.
	 If Mailbox Statistics are enabled for the application, the Usage column shows the total number of messages that have been placed in the mailbox, otherwise this column does not appear.
	 The Order column shows the mailbox’s waiting order type, which can be either Priority or FIFO.
	 The Waiter(s) column shows the tasks that are waiting on the mailbox, if any.
	A number of buttons are available to request additional actions. They are as follows: 
	 The Messages button launches the Message Entry Information display.
	 If Mailbox Semaphores are enabled for the application, the Semaphores button launches the Mailbox Semaphores display, otherwise the button is disabled.
	 If Mailbox Statistics are enabled for the application, the Reset Statistics button may be used to reset the contents of the Usage column, otherwise the button is disabled.
	 
	The Message Entry Information Display
	For each mailbox in the application, this display shows one line entry for each message in that mailbox.
	The information shown is as follows: 
	 The # (pound sign) column shows the mailbox’s object handle.
	 The Name column shows the mailbox’s name.
	 The Priority column shows the priority of the message (Normal or Urgent).
	 The Task column shows which task is to be sent an acknowledgement, if any.
	 The State column shows the state of the message.
	 The Address column shows the memory address of the message data buffer (in hexadecimal).
	 The Message column shows the contents, in hexadecimal, of the first few memory locations in the message data buffer.
	 
	The Mailbox Semaphores Display
	This mailbox shows one line entry for each mailbox in the application.
	The information shown is as follows: 
	 The # (pound sign) column shows the object handle of the mailbox.
	 The Name column shows the mailbox’s name.
	 The Semaphore column shows the name of the Mailbox-Not-Empty semaphore associated with the mailbox, if any.
	 
	The Partitions Display
	This display shows one line entry for each partition in the application.
	The information shown is as follows: 
	 The # (pound sign) column shows the object handle of the partition.
	 The Name column shows the partition’s name.
	 The Address column shows the base memory address of the partition (in hexadecimal).
	 The Available column shows the current number of available blocks in the partition.
	 The Total column shows the total number of blocks in the partition.
	 The Bsize column shows the size of each block in the partition.
	 If Partition Statistics are enabled for the application, the following columns appear:
	 The Worst column shows the low watermark for available blocks.
	 The Usage column shows the usage count for the partition (i.e., the number of KS_FreeBlk() API calls to date).
	 The Order column shows the waiting order for the partition. This is either Priority or FIFO.
	 The Waiter(s) column shows the tasks that are waiting for the partition to become not-empty, or for the partition’s not-empty semaphore, if any. If timeouts are involved, the ticks remaining are shown.
	A number of buttons are available to request additional actions. They are as follows: 
	 The Block Info button launches the Partition Block Information display.
	 If Partition Semaphores are enabled for the application, the Semaphores button can be used to launch the Partition Semaphores display, otherwise it is disabled.
	 If Partition Statistics are enabled for the application, the Reset Statistics button can be used to reset the contents of the Worst and Usage columns, otherwise it is disabled.
	 
	The Partition Block Information Display
	This display shows one line for each partition in the application.
	The information shown is as follows: 
	 The # (pound sign) column shows the object handle of the partition.
	 The Name column shows the partition’s name.
	 The Available Blocks column shows the current number of available blocks in the partition.
	 The Block Address(es) column shows the hexadecimal memory address of blocks in the partition. A maximum of 16 block addresses will be displayed.
	 
	The Partition Semaphores Display
	This display shows one line for each partition in the application.
	The information shown is as follows: 
	 The # (pound sign) column shows the object handle of the partition.
	 The Name column shows the partition’s name.
	 The Semaphore column shows the name of the Partition-Not-Empty (<PNE>) semaphore associated with the partition, if any.
	 
	The Queues Display
	This display shows one line entry for each queue in the application.
	The information shown is as follows: 
	 The # (pound sign) column shows the object handle of the queue.
	 The Name column shows the queue’s name.
	 The Address column shows the base memory address of the queue (in hexadecimal).
	 The Current column shows the current number of entries in the queue.
	 The Depth column shows the maximum number of entries in the queue.
	 The Width column shows the size of each entry in the queue.
	 If Queue Statistics are enabled for the application, the following two columns appear:
	o The Worst column shows the maximum number of entries that have been in the queue.
	o The Usage column shows total number of accesses to the queue to date.
	 The Order column shows the waiting order for the queue. This is either Priority or FIFO.
	 The Waiters column lists the tasks that are waiting on the queue, if any.
	A number of buttons are available to request additional actions. They are as follows: 
	 The Entry Info button launches the Queue Entry Information display.
	 If Queue Semaphores are enabled for the application, then the Semaphores button launches the Queue Semaphores display, otherwise it is disabled.
	 If Queue Statistics are enabled for the application, then the Reset Statistics button can be used to reset the contents of the Worst and Usage columns, otherwise it is disabled.
	 
	The Queue Entry Information Display
	This display shows one line for each queue in the application.
	The information shown is as follows: 
	 The # (pound sign) column shows the object handle of the queue.
	 The Name column shows the queue’s name.
	 The Entry Address(es) column shows the addresses (in hexadecimal) of entries currently in the queue. A maximum of 16 addresses will be displayed.
	 
	The Queue Semaphores Display
	This display shows one line entry for each queue in the application.
	The information show is as follows: 
	 The # (pound sign) column shows the object handle of the queue.
	 The Name column shows the queue’s name.
	 The Semaphore(s) column shows names of the Queue-Not-Full (<QNF>) and Queue-Not-Empty (<QNE>) semaphores for the queue, if any.
	 
	The Mutexes Display
	This display shows one line entry for each mutex in the application.
	The information shown is as follows: 
	 The # (pound sign) column shows the object handle of the mutex.
	 The Name column shows the mutex’s name.
	 If Mutex Statistics are enabled for the application, the following two columns appear:
	 The Usage column shows the number of releases performed.
	 The Conflicts column shows number of mutex contentions that have occurred.
	 The Order column shows the waiting order for the mutex. This is either Priority or FIFO.
	 The Inversion column shows whether or not priority inversion is enabled for the mutex.
	 The Waiters column lists the tasks that are waiting on the mutex, if any.
	A number of buttons are available to request additional actions. They are as follows: 
	 If Mutex Semaphores are enabled for the application, then the Semaphores button launches the Mutex Semaphores display, otherwise it is disabled.
	 If Mutex Statistics are enabled for the application, then the Reset Statistics button resets the contents of the Usage and Conflict columns, otherwise it is disabled.
	 
	The Mutex Semaphores Display
	This display shows one line entry for each mutex in the application.
	The information show is as follows: 
	 The # (pound sign) column shows the object handle of the mutex.
	 The Name column shows the mutex’s name.
	 The Semaphore column shows name of the mUtex-Not-Busy (<UNB>) semaphore, if any.
	 
	The Pipes Display
	This display shows one line entry for each pipe in the application.
	The information shown is as follows: 
	 The # (pound sign) column shows the object handle of the pipe.
	 The Name column shows the pipe’s name.
	 The Full column shows the current number of full buffers.
	 The Empty column shows the current number of empty buffers.
	 The NBufs column shows maximum number of buffers.
	 The Bsize column shows the size of each buffer.
	 If Pipe Statistics are enabled for the application, the following two columns appear:
	 The Worst column shows maximum full buffer count.
	 The Usage column shows the total number of accesses.
	 The PutFull Action column shows the action to be taken (and the object to operate on) when a full buffer is put in the pipe.
	 The PutEmpty Action column shows the action to be taken (and the object to operate on) when an empty buffer is put in the pipe.
	A number of buttons are available to request additional actions. They are as follows: 
	 The Full Buffers button launches Full Buffer Addresses display.
	 The Empty Buffers button launches Empty Buffer Addresses display.
	 If Pipe Statistics are enabled for the application, then the Reset Statistics button can be used to reset the contents of the Worst and Usage columns, otherwise it is disabled.
	 
	The Full Buffer Addresses Display
	This display shows one line entry for each pipe in the application.
	The information shown is as follows: 
	 The # (pound sign) column shows the object handle of the pipe.
	 The Name column shows the pipe’s name.
	 The Buffer Addresses/Sizes column shows the addresses and sizes of the pipe’s full buffers. A maximum of 16 buffer addresses and sizes will be displayed.
	 
	The Empty Buffer Addresses Display
	This display shows one line entry for each pipe in the application.
	The information shown is as follows: 
	 The # (pound sign) column shows the object handle of the pipe.
	 The Name column shows the pipe’s name.
	 The Buffer Addresses column shows the addresses of the pipe’s empty buffers. A maximum of 16 buffer addresses will be displayed.
	 
	The Exceptions Display
	This display shows one line entry for each exception in the application.
	The information shown is as follows: 
	 The # (pound sign) column shows the object handle of the exception.
	 The Name column shows the exception’s name.
	 The Level column shows the interrupt level.
	 The Vector column shows the vector number.
	 The Previous Entry column shows the saved entry point address.
	 
	The Event Sources Display
	This display shows one line entry for each counter in the application.
	The information shown is as follows: 
	 The # (pound sign) column shows the object handle of the event source.
	 The Name column shows the event source’s name.
	 The leftmost Accumulator column shows the event source’s accumulator.
	 The Counter column shows the name of the counter.
	 The rightmost Accumulator column shows the counter’s accumulator.
	 The Count column shows the counter’s count.
	 The Modulus column shows the counter’s modulus.
	 
	The Counters Display
	This display shows the counters in the application, and their associated event sources and alarms.
	The information shown is as follows: 
	 The # (pound sign) column shows the object handle of the counter.
	 The Name column shows the counter’s name.
	 The Accumulator column shows the counter’s accumulator.
	 The EventSrc column shows the event source with which the counter is associated.
	 The Count column shows the counter’s count value.
	 The Modulus column shows the counter’s modulus.
	 The Type column shows the type of object associated with the alarm.
	 The Object column shows the name of the object associated with the alarm.
	 The Remain column shows the alarm expiration in ticks.
	 The Initial column shows the initial period in ticks.
	 The Cyclic column shows the cyclic period in ticks.
	 The Action column shows the alarm action.
	 The Waiters column shows the tasks that are waiting on the alarm, if any.
	 
	The Alarms Display
	This display shows the alarms in the application.
	The information shown is as follows: 
	 The # (pound sign) column shows the object handle of the alarm.
	 The Name column shows the alarm’s name.
	 The State column shows the alarm’s state (Active or Inactive).
	 The Counter column shows the counter with which the alarm is associated.
	 The Remain column shows the expiration in ticks.
	 The Initial column shows the initial period in ticks.
	 The Cyclic column shows the cyclic period in ticks.
	 The Action column shows the alarm action upon expiration.
	 The Waiters column shows the tasks that are waiting on the alarm, if any.
	If Alarm Semaphores is enabled for the application, the Semaphores button launches the Alarm Semaphores display.
	 
	The Alarm Semaphores Display
	This display shows the alarms in the application.
	The information shown is as follows: 
	 The # (pound sign) column shows the object handle of the alarm.
	 The Name column shows the alarm’s name.
	 The Semaphores column shows the alarm’s Alarm-Expired semaphore ("<AE>") and/or its Alarm-Aborted semaphore ("<AA>").
	 
	The Kernel Information Display
	This display shows general information about the kernel.
	The information shown is as follows: 
	 Anchor address is the address which contains the address of the kernel workspace
	 Anchor contents is the address of the kernel workspace
	 Address of SYSPROP structure is the address of the system properties data structure
	 Kernel version is a sixteen-bit quantity defining the version number of the RTXC Quadros kernel.  The high-order byte is the main version number.  The next four bits specify the minor version number.  The low-order four bits are the binding number.  For example, a value of 0x0101 represents major version number 1, minor version number 0, binding number 1.
	 User version is the user-defined version number, as specified in RTXCgen
	 System RAM base address is the lowest address in system RAM.  This should always match the Anchor contents.
	 Free system RAM is the amount of unused system RAM
	 If the kernel is not SS-only, the following information is displayed: 
	o Kernel stack base address shows the lowest address in the kernel stack.  This is regardless of whether the stacks on the target processor grow toward larger or smaller addresses.
	o Kernel stack size shows the size of the kernel stack
	o Scheduling mode shows whether the task scheduler is currently enabled or disabled
	 Current interrupt nesting level shows the current number of nested  interrupts/exceptions
	 If Exception Statistics  is enabled, Maximum interrupt nesting level is displayed, showing the deepest nesting level of interrupts/exceptions that has occurred thus far
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