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1.1 DESCRIPTION
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The STATEVIEWER Kernel Aware Plug-in for Eclipse provides a shapshot view of the
FreeRTOS/OPENRTOS/SAFERTOS kernel data structures presented in a meaningful tabular
format. This allows the current state of tasks, queues and the various forms of semaphore to be
inspected directly from within the Eclipse Workbench IDE.

WITTENSTEIN high integrity systems have made the STATEVIEWER plug-in available for use by
the FreeRTOS.org™ community as well.

& Debug - RTOSDemo/FreeRT0S.org Source/tasks.c - Edlipse Platform __a (=] 3]
Fie Edit Refactor Nevigate Search Project Run Window Help
[ i |[@[3~-0-Q-[®ec & |a- ]| 7]l e - |35 Debug oo+
%5 Debug 52 © > [2 @ .2 T |i% 7 = O|(@ varisbles 5% % Breakponts | iff Registers| & B .7 =0
-4 Thread [0] (Suspended: Breakpoint hit.) ||| Name | value
= 3T C:\E\DevFreeRTO! .c: 1294 0x0000b 193 |
= 2 xPortsysTickHandler() C:\E\Dev|FreeRTOS \WorkingCopy2\Source\por table\GCCIARM_CM3\port,c:259 0x000 o f| | I |
| o |l o
[c) main.c | @ Makefie [2 tasks.c 82 \_[e] queve.c 1 =0
[~
void vTaskIncrementTick( void )
==
if( uxSchedulerSuspended == ( unsigned portBASE TYPE ) pAFALSE )
p ]
il Ll_l
| Tasks [& Problems ﬁ;ﬁ:]’gﬂ;‘[&h 2 0 Memofﬂ = Modules] = Console] = O A\ Queue Table 52 = m
TaskName... ~ | TaskNumber | Priority/actual | Priority/base | Start of Stack | Top of Stack. Name > Address th | Item Size | Current Length | # Waiting Tx | # Waiting Rx
BTestl | 3 3 0x200031c8  0x2000320c BLOCKED _ Block Time_... 30 Block_Time_Queue 0x20003104 5 4 B 1 0
BTest2 8 2 2 0x20003310  0x20003384 BLOCKED None 128 Counting_Sem_1 0x2000341¢ 1 0 0 0 0
BISEM1 1 1 1 0x2000378  0x20003854 BLOCKED None 104 Counting_Sem_2 0x2000372¢ 1 0 1 0 0
BIkSEM2 2 1 1 0x20003930 | 0x2000399c BLOCKED None 80 Gen_Queue_Mutex 020004030 1 0 1 0 0
CREATOR 34 3 3 0x20005948 | 0x200052ac  BLOCKED None >25 Gen_Queue Test 0x20003e74 5 4 4 [ 0
GenQ 16 0 0 0x20003f38 | 0x20003f9c READY None 112 NormallyEmpty 0x20005654 10 4 0 0 2
H1QRx 27 3 3 0x20004e6c  0x20004ec8 BLOCKED = NormallyEmpty 64 NormallyFull 0x200055¢cc 10 4 10 1 0
H1QTx 31 3 3 0x2000538c | 0x200053f0 = BLOCKED NormallyFull 68 Poll_Test_Queue 0x20003a28 10 2 3 0 0
H1QTx 3 3 0x20005244  0x200052b8 BLOCKED 72 QPeek_Test_Queue 0x2000445¢ 5 4 0 0 3
|G s )y | et S| : GrmalyERBY Recursive_Mutex 0x200049f0 1 0 0 0 1
IDLE 0 0 0x20005b80  0x20005c18 READY None 148
IntMath 15 0 0 0x20003d7c | 0x20003e0c  READY None 156 &
LQRx 29 0 0 0x200050fc | 0x20005160  READY None 83
LQRx 32 0 0 0x200054d4 | 0x20005538  READY None B
MAC % 4 4 0x20005d7c | 0x20005dd8 BLOCKED | 0x20005cf0 104
MutHigh 1 3 3 0x20004364 | 0x200043e0 BLOCKED None 76
MuLow 17 0 0 0x200040d4 | 0x20004140  READY None 72
MuMed 18 2 2 0x2000421c  0x200042a0 BLOCKED None 144
OLED 33 0 0 0x2000572c | 0x20005820 BLOCKED 0x20002444 >256
PeekH1 22 2 2 0x200047b0  0x2000481c BLOCKED ' QPeek_Test... 76
PeekH2 23 3 3 0x200048f8 | 0x20004964 BLOCKED | QPeek Test... 9% lll
4 > el |
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2.1 INSTALLING THE PLUG-IN

step 1.  Within Eclipse, from the ‘Help’ menu select ‘Install New Software...” item.

Help |

B
idal Welcome

(%) Help Contents

&7 Search
Dynarnic Help
Key Assist... Ctrl+5hift+L
Tips and Tricks...

E? Report Bug or Enhancement...

Cheat Sheets...

Check for Updates
Install Mew Software...

About Eclipse
Figure 2-1: 'Install New Software..."' menu item.
step2. Inthe ‘Work with:’ category, click the ‘Add..." button. See Figure 2-3.

step3. In the ‘Add Repository’ dialog window, specify plug-in name as ‘StateViewer and
location path as http://www.highintegritysystems.com/StateViewer/ and click ‘OK’

& Add Repository [‘$_<|

MName:; |State'l.-'iewer| H Local,.. ]

Location: |http:,l',l'www.highintegritysystems.cu:um,l'State'-.-'iewer,l' | l Archive. .. ]

@j [ (o] H Cancel l

Figure 2-2: 'Add Repository' Dialog.
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Step 1. Tick the ‘WHIS StateViewer Plugins’ category and click the ‘Next >’ button.

& Install

Awailable Software

Check the items that wou wish o inskall,

Work with: | Statedieser - htbp: ffw highintegritysyskems, comStateViewer| v| [ Add... ]

Find mare software by working with the "dwailable Software Sites” preferences,

Mame Version
[#] 000 4HIS StateViewer Plugins

Select All ] [ Deselect All 1 item selected
Details
Show only the latest versions of available software |:| Hide items that are already installed
Group items by category ‘What is already installed?

[ shows onky software applicable bo barget ervironment

gontact all update sites during install ko find required software

\
®

Figure 2-3: ‘Available Software’ window.
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Step 2.  The ‘Install Details’ window displays the items to be installed. Click ‘Next >'.

& Install |:|@

Install Details

Review the items ko be installed.

—

2 R

Marne
Lt WHIS Stateviewer

<

Wersian 1d
2.0.1.20110705... ‘WHIS Statebiewer.Feature.group

Size! Unknown
Diekails

Cancel

[ < Back “ Mext > |

Figure 2-4

: 'Install Details' window.
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step3. The ‘Review Licenses’ window requires accepting the License to use the software to
proceed. Read the ‘License Text’ for WHIS StateViewer. If you agree with the terms
and conditions, select the ‘I accept the terms of the license agreements’ pushbutton
and click ‘Finish’ to install the software.

& [nstall |Z|@@
Review Licenses I_

Licenses must be reviewed and accepted before the software can be installed, ™

License kext (for WHIS StateViewer 2,0,1,201107051Z217)

STATEVIEWER. LICEMSE AGREEMEMT £y
ATTEMTION: PLEASE READ THIS DiOCUMENT CAREFULLY BEFORE IMSTALLIMG
THE SOFTWARE, THE INDIVIDUAL OR EMTITY INSTALLIMNG THIS SOFTWARE
(THE "JSER.") AGREES TQ BE BOUND BY THE TERMS OF THIS LICEMSE,

IF ¥OU DO MOT AGREE TO THE TERMS OF THIS LICEMSE, DO MOT IMSTALL
QR USE THE SOFTWARE,

This License Agreement (the 'agreement”) is entered into at the

date of installation of the Software (the 'Effective Date”) by

and between the USER, and WITTEMSTEIM aerospace & simulation lkd,

a corporation registered under the laws of England and trading

as WITTEMSTEIM high integrity svstems ("WHIS", who are together

referred to hereinafter as the Parties.

BACKGROUMD

WHEREAS, WHIS desires to grant a single USER a license ko use

WHIS Software,

WHEREAS, the USER wishes to use the Software ko assist with the
development and debug of embedded application software

MW, THEREFORE, in consideration of the Foregoing and of the

mutual promises contained in this Agreement, the Parties hereby

agree as Follows:

1. Definitions. The Following capitalized terms have the meanings

set Forth below:

1.1 'Derivative Works' means any port, work, improvement, modification,
alteration, enhancerent, translation, adaptation of or docurmentation

for the Software, in any medium, Format ar form whatsoever,

1.2 "Software’ means the WHIS STATEVIEWER. Plug-in Software Application
and files as Further specified in Appendix 4.

{1 accept the terms of the license agreement

(%) 1 do not accept: the terms of the license agreement

Cancel

Figure 2-5: 'Review Licenses' window.
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Step 5.
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Check for certificate details as in Figure 2-6 and tick the certificate “WITTENSTEIN

High Integrity Systems; High Integrity Systems; WITTENSTEIN aerospace &
simulation Ltd.” and then click ‘OK’.

& Selection Needed E]

Do vou trusk these certificates?

WITTEMSTEIM High Integrity Systems; High Inteqrity Swstems; WITTEMSTEIN aerospace & simulation Lkd,

Select all ] [ Deselect all

= WITTEMSTEIM High Inteqrity Systems; High Integrity Swstems; WITTEMSTEIM aerospace & simulation Lkd.
WITTEMSTEIM High Integrity Swstems; High Inteqgrity Swstems; WITTEMSTEIM asrospace & simulation Led.

@ [ ok

] [ Cancel

Figure 2-6: Certificate Selection Window

When the Installation has finished, Eclipse prompts for restart. Now restart the
Eclipse by clicking ‘Restart Now’.

& Software Updates

&p  ‘ou wil need to restart Eclipse for the installation changes ka take effect. You
e ] mavy kry bo apply the changes without restarting, buk this may cause errors,

| Riestart Mow | [ fak Mo ] lﬂpply Zhanges Mo

Figure 2-7: Restart Eclipse notice.
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step6. When WHIS StateViewer plug-in is installed correctly you will see ‘OpenRTOS
Viewer’ and ‘SafeRTOS Viewer’ in Eclipse show View window as in Figure 2-8.

= General

= Cic++

= Cvs

[= Debug

= Git

= Help

= Make

= Mylvn

= CpenRTOS Yiewer

[= Team

Cancel

Figure 2-8 Show View window
2.2 OPENING THE RTOS VIEWER TABLES

When you are ready to start a debug session:
Step1. Start a debug session as normal.
step2. Ensure ‘Debug’ is the current Eclipse perspective.

Sstep3. From the Eclipse Workbench “Window” menu, select “Show View” — “Other”
(Figure 2-9).
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burce/tasks.c - Eclipse Platform

oject Run | Window Help

L < J = New Window = S e
New Editor
— - R &5 I | = @
Show View [ 9 Breakpoints  Alt+shift+Q, B
B
E:EpeviFre  CustomizePerspective,., = Console ALHSHRT0.CEY o
E> OxFffffic Save Perspective As... %5 Debug
=== ResetPerspectie... o14 Disassembly —_—
&8 __ Close Perspective &' Expressions L
Close All Perspectives 3 Memory
wotal) Navigation » BE Outine Alt:shift+Q, 0
———— [%. Problems Alt+5hift+Q, X
3 Mok Set " it Registers
3 Preferences =, Sonds
ded == ( unsigned portBASE I i Tasks

(¥)= Variables Alt+Shift+Q, V

( portTickType ) 0 ) Other... Alt+5hift+Q, Q

Figure 2-9: Opening up the "Other" view dialogue

Step4. From the resultant dialogue box, expand the required either OpenRTOS or
SafeRTOS Viewer tree (Figure 2-10) and select whichever table is required and
click OK to add to the Eclipse perspective.

& Show View M (=1E3

= Gereral
= O+
= oys
[ Debug
= it

= Help
= Make

N e e R IR & R = R

A4 Queue Table

44 Queue Table (DSF)

44 Task Table

24 Task Table (D5F)
[-= Remate Systems
== 5afeRTOS Yiewer

£ Queue Table

£ Queue Table (DSF)

A4 Task Table

24 Task Table (D5F)
= Team

Cancel

Figure 2-10: StateViewer Tables in the Show View window.
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The tables will refresh themselves each time the debugger is manually suspended, hits a break
point, or is single stepped.

The tabs that contain the tables can be docked in any position within the Eclipse Workbench IDE
simply by dragging and dropping the tabs to your desired location.

2.3 INTERPRETING TASK TABLE DATA

) Tasks [3_ Problems )_i Task Table &2 U Mamurﬂ -3 Modulas} =) Consc\a} =0
TaskName... ~ | Task Number | Priority/actual | Priority base | Start of Stack | Top of Stack | State Event Object | Min Free Stack |+
Eest] 7 3 3 0x200031c8 02000320 BLOCKED  Block_Tme_.. 0

BTest2 3 2 2 0x20003310 020003334 BLOCKED Hane 123

BIKSEM 1 11 1 1 0x20003768 020003854  BLOCKED Mane 104
BkSEM2 12 1 1 0x20003330  0x2000393c  BLOCKED Mane 80
CREATOR 34 3 3 0x20005343  0x20005sac  BLOCKED Mane =256

GenQ 1% 0 0 0x20003f38  0x20003f3c | READY Mone 112

HIGRx 27 3 3 0x20004e6c  0x20004ecd | BLOCKED | MarmallyEmpty 6%

H1QTx 31 3 3 0x2000538c | 0x200053f0 | BLOCKED | MarmallyFul 58

H1QTx 30 3 3 0x20005244 020005268 BLOCKED Mone 72

HEGRY %8 g 3 Dx20004R4 || 20005058 | RUNNING | HarmalyEnaty B

DLE 35 0 0 0x20005b80  0x20005c18  READY Hone 148

IntMath 15 0 0 0x20003d7c  0x2000320c  READY Hone 15
LQRx 29 0 0 0x200050fc  0x20005160  READY Hone 88

LQRx 32 0 0 0x200054d4  0x20005533  READY Hone 68

MAC £ 4 4 0x20005d7c  0x20005dd8  BLOCKED  (0x20005cf0 104

Mutigh 19 3 3 0x20004354 | 02000430 | BLOCKED Hone 3

MuLow 17 0 0 0x200040d4  0x20004140  READY Hone n

Muted 5 2 2 0x2000421c  0x20004220 | BLOCKED Hone 1%

oLED 33 0 0 Ox2000572c  0x20005820 | BLOCKED | 0x20002444 =256

PeckH1 22 2 2 0x20004700  0x2000451c | BLOCKED | QPeck Test... 75

PeckH2 23 3 3 0x20004f8  0x20004364 | BLOCKED  QPeck Test.. %6 =l

Figure 2-11: Example task table screen shot

Figure 2-11 provides an example task table screen shot where each table row provides information
on a single task. If the row is black then the information it contains has not changed since the
debugger was last suspended. Conversely, if the row is red then at least one of the columns in
that row has changed since the debugger was last suspended. The green highlight indicates the
currently executing task — the task that is in the Running state.
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Table 2-1 Task Table Columns

Column Heading

Description

Task Name

The plain text name assigned to the task when the task was created.

Task Number

A unique (assuming no overflows) number assigned to the task by the kernel.

Priority/actual

The priority currently being used by the task. The OPENRTOS priority inheritance
mechanism means the actual priority can transiently be higher than the tasks base (assigned)
priority.

Priority/base

The priority assigned to the task. A priority is assigned when the task is created and each
time the task is the subject of a call to vTaskPrioritySet().

Start of Stack

The address of the beginning of the stack assigned to the task. The beginning of the stack is
the extreme of the stack region that gets written into first.

Top of Stack

The address of the current top of stack — that is the position last written to when the context of
the stack was last saved. This value has little meaning for the current Running state task.

State

A text description of the task state, as specified in the OPENRTOS user manual.

Event Object

The name or address of the queue or semaphore on which the task is blocked — if any. The
name is used if the queue or semaphore has been registered within the queue registry.

Min Free Stack

The stack ‘high water mark’. This is the minimum number of bytes there have been between
the task stack pointer and the end of the stack assigned to the task. The lower this value the
closer the task has come to overflowing its stack. A value of O indicates that the task has
overflowed its stack at some time.

Calculating the stack high water mark takes a noticeable amount of time so it is sometimes
desirable to disable the calculation altogether. Right clicking on the task table displays a
menu that allows the feature to be toggle on and off.

j=1] None 128 Count
ED None 104 Count
ED None 80 Gen_C
ED None >256 Gen_C
i None 112 Normz
ED | NormallyEmpty 64 Normz
ED NormallyFuy - =
ED MNone

Figure 2-12: Right clicking on the Task Table to reveal the "Toggle Stack
Checking" pop up menu
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2.4 INTERPRETING QUEUE TABLE DATA

AL Queue Table 52 — B
Name ~ | address | Max Length | Ttem size | current Length | # waiting Tx | # Waiting Rx
1

Block_Time_Queue 0x20003104
Counting_Sem_1 0x2000341c 1 a ]
Counting_Sem_2 0x2000372¢
Gen_Queue_Mutex
Gen_Queue_Test
NormallyEmpty
NormallyFull
Poll_Test_Queue

o
o

[N

558

QPesk_Test_Queue 0% 2000445¢
Recursive_Mutex 0x200045f0

o pMEL LD OO
CowBEoLnmom
ruwuoomooooo

e
coown oo

Figure 2-13: Example queue table screen shot

The queue table displays data on all queues and semaphores that have been added to the queue
registry by a call to vQueueAddToRegistry() (see the RTOS user manual for more information).
The following description refers only to queues, but is equally applicable to binary semaphores,
counting semaphores, mutex type semaphores and recursive semaphores.

Figure 2-13 provides an example queue table screen shot where each table row provides
information on a single queue or semaphore. If the row is black then the information it contains
has not changed since the debugger was last suspended. Conversely, if the row is red then at
least one of the columns in that row has changed since the debugger was last suspended.

Table 2-2 Queue Table Columns

Column Heading

Description

Name The name that was assigned to the queue when the queue was registered.
Address The address of the queue structure. This is also the queue handle value.
Max Length The maximum number of items the queue can hold at any one time.

Iltem Size The size in bytes that each queued item occupies.

Current Length

The number of items currently in the queue. This can only be less than or equal to the Max
Length.

# Waiting Tx The number of tasks currently blocked waiting for space to become available on the queue.
That is — tasks that are blocked waiting to send to the queue.
# Waiting Rx The number of tasks currently blocked waiting for data to become available from the queue.

That is — tasks that are blocked waiting to receive from the queue.
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CONTACT INFORMATION

User feedback is essential to the continued maintenance and development of our products.
Please provide all software and documentation comments and suggestions to the most convenient

contact point listed below.

Address:

Phone:
Fax:
Email:

Website

All Trademarks acknowledged.

WITTENSTEIN high integrity systems
Brown’s Court, Long Ashton Business Park
Yanley Lane, Long Ashton

Bristol, BS41 9LB

England

+44 (0)1275 395 600

+44 (0)1275 393 630
support@HighintegritySystems.com

www.HighlntegritySystems.com
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