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Development Host & Target

= Windows 10 x64 PC

= 32bit Java runtime

= VxWorks 6.9

= WindRiver Workbench 3.3

= iMX6Quad SabrelLite board

= Lauterbach TRACE32 for ARM

= PowerDebug Pro with ARM License Cable
= 20-pin JTAG to 10-pin MIPI convertor
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Build OS Image (non RTP)

= This section will show how to build a simple VxWorks target image
with a simple application for debugging

= For more details please consult the VxWorks documentation
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Build OS Image (non RTP)

= Launch WindRiver Workbench

= Select a directory to use as a workspace

H ‘ ’
= Click ‘OK
(@ Workspace Launcher X
Select a workspace
Wind River Werkbench stores your projects in a felder called a workspace.
Choose a workspace folder to use for this session.
Workspace: | BT T v] Browse..

Note: The workspace directory must be writable,
and should be located on fast (local) storage.

[ Use this as the default and do not ask again
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Build OS Image (non RTP)

®= Create a new Project

= Select Other

= Select VxWorks 6.x -> VxWorks Image Project

= Click ‘Next>’

TRACES2 and VxWorks

(@ Basic Device Development - - Wind River Workbenct
File Edit Mavigate Search Project Run  Windoy

A @ %-0-
=

Project..

iGe

Build Target
Folder
File

QO RE

File from Template

]
L

Bample...

Other... Ctrl+N

n]
L
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@ New

Select a wizard

Creates 2 image project with al build specs

Wizard:
typefilter text

(= Example EMF Model Creation Wizards
(& JavaSeript
(= Remote System Bxplorer
v (= ViWorks 6x
1B VadWorks Boot Loader / BSP Project
\tinebe 1) Kemel

15 ViWorks Image Project

T VRWarEE ReaT Time Process Project

£ VidWarks ROMFS Fie System Project

15 VWorks Shared Library Project

) VaWorks Source Build (Kemel Library) Project

[ Show All Wizards.

@

Cancel
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Build OS Image (non RTP)

1) Enter Project name

2) Click ‘Next>’

(@ Mew VxWorks Image Project

Project

Create a new VxWorks image project with all available kenel build specs.

Project name: | Sabrelitd 1

Location
(®) Create project in workspace
O Create project at external location

CAWindRiver\workspace\Sabrelite

@ { 2 Next > Finish

Browse.

Cancel
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Build OS Image (non RTP)

@ Mew VxWorks Image Project [m] X
1) Select “A board support package”  rriectseuwn —
Base the new project either on an existing project, or on a board support
package and a tool chain.
2) Select BSP from the list or Browse  spmepoe
for an arChlve Based on | 3 board support package v 1
Project: Browse...
3) Set the addressing mode e %) [ <2
Address mode: | 32-bit kemel v 3
4)  Select the toolchain to use Too i o 4
Target Agent
5) Clle lNeXt>I DEgnab\ZWDETargetAgant

BSP validation test suite

[JAdd support to project | Options..

Setup information
Base directory: Ci/WindRiver/woworks-6.9/target/config/fsl_imx_sabrelite

@ 25 1 Neas Cancel
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Build OS Image (non RTP)

@ New VsWorks Imags Project o X

1) Set “SMP support in kernel” Optians =

Select the options to be used.

2) Set “Debug enabled and compiler | owe
optimisations disabled” =

SMP suppart in kernel 1
[ 1P6 enabled kernel libraries

. ciae ’ [#] Debug enabled and compiler optimizations disabled 2
3) Click ‘Finish

[ Debug enabled and normal compiler optimizations enabled

@ < Back Ne 3 Cancel
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Build OS Image (non RTP)

Project is created and the WorkBench view changes

@ Basic Dvice Development - Ssbelte/ceatonog - Wind iver Workbench
Fle Bt Naigste Sewch Project Run Vindow Help

A % s-0-

¥

% Project Bplorer 51 = 0@ Geting Stared crestionlog 37

G Sbrlte (ind River Wons 5 mge Proec) oucpus of &

Craating projec
aain
NOTE: the following defaulc

NoTE: the folowing c
INCLUDE_CACHE_ENASLE INCLUDE.

B Remote systems £1 FELIE
Ef Locel
- P — <
8 veint.smp (i Ever o Temina
ems
"4 Description

TODO - sdd your cwn appliction launch code here

3 DRY_ARY_GIC DRV_SIO_IMX DRV_TINER_IMXSIEPIT INCLUDE_ANSI_ASSERT INCL

been included

DLE_TASKS INCLUDE_IPNET_STACK INCLUDE_IBVA IN(

ne folloving o = nave bess added as zequi -
ANSI_ABORT INCLUDE_ANSI_ABS INCLUDE_ANSI_ATOF TNCLUDEF
reated in : Ci\WinaRivar\uorkspace\sabralice\sa

Resource
ustpAppinic [Ssbelite

- o x
=]

= O (E outine &3 =0

cim
~=05

Loction Type
ne27 e Tok

ET= ]
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Build OS Image (non RTP)

Edit config.h

Ensure that FORCE_DEFAULT_BOOT_LINE is defined

@ Basic Device Development - SabreLite/fs!_imxt,_sabrelite/config.h - Wind River Workbench

& default
v (i fsl_imx6_sabrelite
[& configh
[ configheth
[ fsllmxBSabrelite.n

[ hweonf.c
=]

TRACES2 and VxWorks

File Edit Source Refactor Navigate Search Project Run Window Help
B 0 - | & o5 B iy B0 P : i SRACRER TR,
11 Project Explorer 12 G &) v | # @~ 7 0| @ ocetingStated |2 crestionlog | [ usrRtpAppinitc | [A configh i
+ & SabreLite (Wind River VxWorks 6.2 Image Project) A
@ Kernel Configuration #define ENET_DEFAULTO FSL_ENETO
(i) voWorks.bin (default #define ENET DEFAULT1 FSL_ENET1
&) woWorks.hex (default) #define ENET_DEFAULT2 FSL_ENET2
(i) vaWorks (default)
£ Einaries “#define DEFAULT_BOOT LINE \
& Includes "motfec (0,0) host:vxWorks h=90.0.0.3 e=90.0.0.50 u—target pu—vxTarget"
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Build OS Image (non RTP)

= Edit Kernel Configuration

(@ Basic Device Development - Kernel configuration editor of project SabreLite - Wind River Workbench

File Edit Navigate Sesrch Project Run Window Help
B - | B & A M H-0- 9@ [ T ST,
1] confi

< B -

[ Project Explorer 52 =08 creation.log usRtpApplnit.c @ Sabrelite 2

B% - ~ 7|l comy
v [ SabreLite (Wind River xWor )
{® Kemel Configuration
i) vxWorks.bin (default -
B vWorks.hex (defautt) Description Name
T AR odes FdoEe b w @ develooment tool comnonents (default) FOIDFR TOOIS

9 Image Proj
Component Configuration
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Build OS Image (non RTP)

= Include Shell Banner(right-click->Include)

= This adds all of the required shell components too

B creationdog | [8) ustpApplnite | (8 configh _ |(@hSabielitedt =
Components

Component Configuration

Description Name Type  Value ~
@ C++ components FOLDER_CPLUS
(# Media Library Component FOLDER_WINDML
£ Multi-05 FOLDER_MULTIOS
@ Network Components (default) FOLDER_NETWORK
(3 Stertup Sequence and Initialization Components FOLDER _SS1
{8 application components FOLDER_APPLICATION
~ @ development tool components (default) FOLDER TOOLS
(@ Application Mode Agent components FOLDER_DEBUG_AGENT
{# Cafe analysis system FOLDER_CAFE
{# Core Dump components FOLDER_CORE DUMP
& Downloadable kernel modules compiler support ror SELECT_COMPILER_INT...
(@ Kemel-write components FOLDER_KERNEL_DEBUG
(B System Viewer components FOLDER_WINDVIEW
() USB Debug FOLDER_USB_DEBUG
() WDB Agent Proxy compenents FOLDER WDEB_PROXY
(E WDB agent components (default) FOLDER WDB
(# boot application components FOLDER_BOOT_APP
v @ kemelshell components FOLDER SHELL
(# shell commands FOLDER SHELL CMD
@ shellediting mode (default) SELECT_SHELL EDIT M...
2 shellinterpreter selection (default) SELECT_SHELL_INTERP
(@ debugging facilties (defautt) INCLUDE DEBUG
Glkemel shell siacy " INCLUDE_STARTIP SCRI
| G shell banner (default) INCLUDE SHELL_BANNER |
T TREZRSHIERT TNCCUDE SFECCFISTOR:
@ target-resident kernel shell (default) INCLUDE SHELL
@ Inader comnonents FOIDER 10ADFR 9

Synopsis Log

TRACES32 and VxWorks Richard Copeman - 2017/06 / 06 www.lauterbach.com LAUTERBAQH ‘




Build OS Image (non RTP)

= Click Next
ick Next>
= Click Finish
ick Finis
|
@ (@task show routine
3 VaWorks debug library.
(@hash library
® e NS Caned @ e | ]

TRACE32 and VxWorks Richard Copeman
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Build OS Image (non RTP)

LAUTERBACH /

[ creationlog ustRtpApplnit.c

Components
Component Configuration

Description
(@ application components
« [ development tool components (default)
(@ Application Mode Agent components
(# Cafe analysis system
(# Core Dump components

S Downloadable kernel modules compiler support routi

@ Kernel-write components.

@ System Viewer components

(# UsB Debug

(] WDB Agent Proxy components

(# WDB agent components (default)
@ boot application components

@ kernel shell components

(@ loader components

@ show routines

(#l symbol table components

(3 Compiler Assisted Run-Time Checker
(3 Memory Error Detection and Reporting

[A] config.h

© sabrelite &1

Name

FOLDER APPLICATION
FOLDER TOOLS
FOLDER_DEBUG_AGENT
FOLDER_CAFE
FOLDER_CORE_DUMP
SELECT_COMPILERINTRINSICS
FOLDER_KERNEL_DEBUG
FOLDER_WINDVIEW
FOLDER_USB_DEBUG
FOLDER_WDB_PROXY
FOLDER_WDB
FOLDER_BOOT_APP

FOLDER SHELL

FOLDER LOADER
FOLDER_SHOW_ROUTINES
FOLDER_SYMTBL
INCLUDE_MEM_EDR_RTC
INCLUDE_MEM_EDR

Type

¥ Stack tracing Togic
~ @ VxWorks debug library

VxDBG options.

TRCTODE S TACRTRACE
INCLUDE_VXDBG
VXDBG EVT TASK OFTIONS

B VuDRE tack nriarity

Synopsis | Log

TRACE32 and VxWorks Richard Copeman
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Exclude VxWorks debug library (right-click->Exclude)

Value

'VX_UNBREAK...

LAUTERBACH /




Build OS Image (non RTP)

= Click Next>
= Click Finish

@ bouse o x e
Eclding components from th kel confguraion. Ecluding components rom th kemelconfguation.
skt components o excure Components o be ecued Dependent componens subsequenty ecued
Descrption | [oesrpion Descipion
& vetons debugibrary 1| 6 VeWorks debug rary 6 sk show outine
Text (Bytes) Data (Bytes)  BSS (Bytes) Total (Bytes)
seectAl || DeseectAl e o
[AForce removing dependent components. Approximate size of changes (-) 2
| |
@ <5 Not> Ganca @ < | RS Cancel
|
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Build OS Image (non RTP)

= Right-click the Project and select Build Project from the menu

([ Project Explorer 5 = O/[E creationlog | [0 ustRtphpplnite | [d] configh
| s o-lz@-~
~ 1% SabreLite (Wind River VitWorks 6.9 Imz— "=~ ||

@ Kernel Configuration New t]
] Works.bin (defautt Edit Kernel Configuration
[ veWorks hex (default) 6o Into
[§] veWorks (default)
& Binaries Open in New Window

» [l Inclues Co Ctri+C
A default L
G fslLimx6_sabrelite Eoas s
[ linkSyms.c ® Delete Delete
[& priComps.h Source >
& priConfig.c Move..

Params.h

[l pifagams Rename... ]

[ romStart.c
[ usrApplnit.c i3 Import.
[ ustRtpApplnit.c

4y Export.
B P

[ compObjs.ist

[5] creationlog Open Wind River VxiWorks 6.9 Development Shell

L Makefile &1 Refresh F5

£ ZJESS!T;”" Close Project

L@ ' L

B Sebwelitewp] Close Unrelated Projects
- = Project References >
A Remote Systems 53

r Uild Project trl+B, Corl+
** Build Proj Ctrl+B, Ctrl+P |
L 2150 311 1L
Ef Local
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Build OS Image (non RTP)

= The output from the build is located in
= C:\WindRiver\workspace\SabrelLite\default\vxworks
= Thisis a non RTP build so does not use the MMU
= All tasks are run in kernel space

=  Debugger does not require MMU configuration
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Build OS Image (non RTP)

= Add two new files to the project
= sieve.c

= sieve.h
= These contain the code for my demo applications

= The entry pointin sieve.c is function usrsieve ()
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Build OS Image (non RTP)

= Edit the file usrAppInit.c

= This is where VxWorks will start the tasks for the system.

= Add your task creation code here

[ creationlog usrRtpApplnit.c configh [€] *usrApplnit.c 52 . [€] sievec [5] sieveh

" “void usrAppInit (void)
. [
| pifder USER APPL INIT

. USER_APPL_INIT; /* for backwards compatibility */
. pendif
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Build OS Image (non RTP)

= Save and build the project
= The ELF file will be located at

C:\WindRiver\workspace\SabreLite\default\vxworks

= Now skip to slide 65 for NON-RTP configuration of TRACE32

TRACE32 and VxWorks Richard Copeman - 2017/06 /06 www.lauterbach.com ,L;AUTER,B,AQH |



—

Agenda

Development Host & Target

= Build OS Image (no MMU, no RTP)

=  Build OS Image (MMU, RTP)

= Configure TRACE32 (non MMU, no RTP)
= Configure TRACE32 (MMU, RTP)

= Example
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Build OS Image (RTP)

= This section will show how to build a more complex VxWorks target
image with an RTP application for debugging

= For more details please consult the VxWorks documentation
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Build OS Image (RTP)

= Launch WindRiver Workbench
= Select a directory to use as a workspace

= Click ‘OK’

(@ Workspace Launcher x

Select a workspace

Wind River Workbench stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

Workspace: ~| | Browse..

Note: The workspace directory must be writable,
and should be located on fast (local) storage.

[ Use this as the default and do not ask again

Cancel
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Build OS Image (RTP)

= Create a new Project

= Select Other
= Select VxWorks 6.x -> VxWorks Image Project

H ‘ ’ @ New o x
= Click ‘Next>
Select a wizard —
(@ Basic Device Development - - Wind River Workbenct Creates 2 image project with all build specs
File Edit Mavigate Search Project Run Windo Wizards:
N type filter text
a é #-0 (= Example EMF Model Creation Wizards a
Project... =K & Javascript
1 (= Remote System Explorer
Build Target v & VaWorks 6x
) 18¢ VxWorks Boot Loader / BSP Project
% Folder \sWnrkes D Kermel
= 11 VeWorks Image Project
[ File B VRGP ReaT e Progess Project
¢ i T 1 VeWorks ROMFS File System Project
- P & ViWorks Shared Library Project
- i) VxWorks Source Build (Kemel Library) Project
% Bample.. © e v
[ Show All Wizards.
[% Other.. Ctrl+N

@ Cancel
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Build OS Image (RTP)

(@ Mew ViWorks Image Project o ®

1) Enter Project name Project
Create a new VxWorks image project with all available kemel build specs. E/L'
2) Click ‘Next>’

Project name: | SabreLite-RTP 1 |

Location
(@ Create project in workspace
(O Create project at external location

C\WindRiver\workspace\SabreLite-RTP Browse.

@ 4 2/ Next > Finish Cancel
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Build OS Image (RTP)

@ Mew VxWorks Image Project [m] X
“" ”
1) Select “A board support package”  rriectseuwn —
Base the new project either on an existing project, or on a board support

package and a tool chain.

2) Select BSP from the list or Browse  spmepoe
for an arChlve Based on | 3 board support package v 1

Project: Browse...

3) Set the addressing mode e %) [ <2
Address mode: | 32-bit kemel v 3
4) Select the toolchain to use —— -4
Target Agent

5) Clle lNeXt>I [JEnable WDB Target Agent

BSP validation test suite

[JAdd support to project | Options..

Setup information
Base directory: Ci/WindRiver/woworks-6.9/target/config/fsl_imx_sabrelite

@ 25 1 Neas Cancel
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Build OS Image (RTP)

Set “SMP support in kernel”

Set “Debug enabled and compiler
optimisations disabled”

Click ‘Finish’

TRACE32 and VxWorks Richard Copeman - 2017/06 /06

@ New VsWorks Imags Project

Options

Select the options to be used.

Options

Select All Deselect All

SMP suppart in kernel 1
[ 1P6 enabled kernel libraries
Debug enabled and compiler optimizations disabled

2

[ Debug enabled and normal compiler optimizations enabled

< Back Cancel

W3
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Build OS Image (RTP)

= Projectis created and the WorkBench view changes
o T N R T T 1T T YT YN P I am
S T e e — "

& Sabrelite (Wind River
121 Sabrelte-RTP (Wind River

Viloks 3 magePrje) || CE2EinS P

NOTE: the following default component:
INCLUDE_GNU_INTRINSICS INCLUDE_SHE_S

NOTE: the following component have be

Project created in :

8 Remote Systems 23 [l Kemel Objects =0
£] 55 Ble~
& Local <
B ) Fesds ()| Toks [ 9 Temina 1 5 Properces 8 s

Witable Insert

NOTE: the following components have been
INCLUDE_CACHE_ENASLE INCLUDE_IDLE_TASKS

GIC DRV_STO_TMX DRV_TIMER_TMXSIEPTT INCLUDE_ANSI_ASSERT INCLUDE_A!

have been included
D_DEFAULT_POLICY INCLUDE_SPINLOCK INCLUDE

sded for

DE_1eNET_S:

LUDE_TPV4 INCLUDE_

added as required to complete configurat:

INCLUDE_ANSI_ABORT INCLUDE_ANSI_ASS INCLUDE_ANSI_ATOF INCLUDE_ANSI_BSEARCH INCLUI
C:\WindRiver\uorkspace\Sabrelite-RTP\Sabrelita-RTP.up3

id Console 2B Console|

2 |lS M

5|4 68

S2M of94M

]
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Build OS Image (RTP)

* Edit config.h

= Ensure that FORCE_DEFAULT_BOOT_LINE is defined

@ Advanced Device Development - Sabrel ite-RTP/fs|_imx6_sabrelite/config.h - Wind River Workbench
File Edit Source Refactor Mavigate Search Project Target Analyze Run  Window Help
il @R -0~ ¥ Po oS IERRB RW 2
([ Project Bxplorer 52 . [ File Navigator | = O|(B crestiondog [[n] configh £~ -
BE S~ #define ENET DEFAULTU FSL_ENETO
— ] | He- #define ENET_DEFAULT1 FSL_ENET1
I Sabrelite [\ mage Project] A #define ENET_DEFAULTZ FSL_ENET2
~ 1L Sabrelite-RTP ( i Image Projec
@ Kemnel Configuration < #define DEFAULT BOCT_LINE \
[B wWorks.bin (default) "motfec (0,0) host:vxWorks h=00.0.0.3 e=80.0.0.50 u=ta
| wviWorks.hex (default)
| veWorks (default) =
4 Binaries
il Includes !
(g Fsl_imxb_sabrelite 2 #define FORCE DEFAULT BOCT LINE
i L UKL 5 ] )  :
[ configh 1 ml
[ configeth 4 5 "
[ fsllmx6Sabrelite.h
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Build OS Image (RTP)

= Edit Kernel Configuration

(@ Advanced Device Development - Kernel configuration editor of project SabreLite-RTP - Wind River Workbench
File Edit Navigste Search Project Target Analyze Run Window Help
il & i %-0-Q%-|¥-8- F@ - [ AERBRB pW s
[ Project Explorer 2 .= File Navigator =8 creation.log [ config.h
BEG &-| s
b‘I SabreLite (Wind River VxW

v b‘I SabreLite-RTP (Wind River
@ Kemnel Configuration

® SabreLite-RTP i

Com|

Image Project)
Toec Component Configuration

B veWorks.bin (default) Description Name

B} vxWorks.hex (default) {8 C++ components FOLDER
B vWorks {default) P Media Library Component FOLDER._
4% Binaries  Multi-05 FOLDER.
Sl Inrluirlar @ Network Components (default) FOLDER
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Build OS Image (RTP)

= Build configuration options can be found 8 e s
= Right-click an element in kernel component
configuration, select Find, enter the key to search for == ... .
—_— ey

Description Name

() CDROM (1S09960 High Sierra) ilesystem INCLUDE_CDROMES
(& ROMFS file system INCLUDE_ROMFS
< >

Component tree:

~ [ operating system components
@ 10 system components
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Build OS Image (RTP)

= Add or remove the following components
= INCLUDE_ROMFS

= INCLUDE_RTP

= INCLUDE_SHELL_BANNER

= INCLUDE_DISK_UTIL_SHELL_CMD

= EXCLUDE_VXDBG
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Build OS Image (RTP)

To build the Real Time Process:

Create a new VxWorks Real Time Process Project

Window Help
‘Wind River Workbench Project...

VxWorks Boot Loader / BSP Project

VaWorks Downloadable Kernel Module Project
VxWorks ROMFS File System Project

MoWorks Image Proiect

VeWorks Real Time Process Project

File Edit Mavigste Search Project Target Analyze
MNew Alt+Shift+M >
Open File...

Close Ctrl+W
Close All Ctrl+Shift+W
Save Ctrl+5|
Save As...

Save All Ctrl+Shift+5
Revert

Move...

Rename... F2

& Refresh F5
Convert Line Delimiters To b3
Print... Ctrl+P

TRACE32 and VxWorks Richard Copeman
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VxWarks Shared Library Project
VxWorks Source Build (Kernel Library) Project
User-Defined Project

BEERRBERBEEER E

Native Application Project

L&

Project...

!

Middleware Compenent
Build Target
Folder

= B

RE

LAUTERBACH 4 ‘

www.lauterbach.com

Build OS Image (RTP)

Name the project

Click ‘Next>’

(@ Mew VxWorks Real Time Process Project O X

Project

L

Creates a new ViWorks real time process project with all available RTP build specs

Project name: | rtp-sieve

Location

(®) Create project in workspace

(O Creste project at external location

(O Create project in workspace with content at external location

&

indRiver\workspace\rtp-sieve Browse...

@ Next»

Cancel

TRACE32 and VxWorks Richard Copeman

2017/06 /06

www.lauterbach.com

LAUTERBACH 4 ‘




Build OS Image (RTP)

(@ New VWorks Real Time Process Project o X

= Click ‘Next>’

Build Detfaults —
Specify the build defaults source either from a template or an existing project. :i 7

Note: Standard managed build is disabled. To enable, see Preferences » Wind River > Build.
Build defaults source

Use workspace defaults

@ <1 Next > Cancel
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Build OS Image (RTP)

(@ Mew VxWorks Real Time Process Project

= Click ‘Next>’

Build Support
Choose the build support and specify the build command. 2’ /

Build command: | emakeprefix% make --no-print-directory ‘

Variables...
Build path

Redirection root directory: | Browse...

Note: Leave this field blank to store build output together with the sources, or enter an
abselute path (environment variables are permissible) to redirect the output.
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Build OS Image (RTP)

(@ New VaWorks Real Time Process Project u] X

= Select the correct Build Specs —
. . Select available and enabled build specs. :_’ 7
architecture/compiler

Available and enabled build specs

= Build spec should automatically =
[0 ARMARCHédiabbe RTP ~
change 0 AvisRCHagna TP

[ ARMARCHSgnube_RTP

[] ARMARCH7diab_RTP

n C||ck 'N ext>' ARMARCHTgnu_RTP 1

[ ARMARCHTsfdisb_ RTP

[ ARMARCH7sfgnu_RTP

[] ATOMdiab_RTP v

Active build spec: | ARMARCHTgnu RTP . 2 <
Debug Mode

@ (3 e

TRACE32 and VxWorks Richard Copeman - 2017/06 /06 www.lauterbach.com

Build OS Image (RTP)

n The prOJeCt name and Output flle @ New VxWorks Real Time Process Project [m] X
. . Build Target -

can be changed here, if required | s uwse o

= CIICk ’Next>’ Build target name:| | tp-sieve |

Binary output narrje: ‘ rtp-sieve ‘

Build tool: Linker v

Build output passing
Pass build target to next level

@ A s
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Build OS Image (RTP)

(@ Mew ViWorks Real Time Process Project
= Click ‘Finish’

Indexer

L

Configure the source code indexer.

[[] Enable project specific settings Configure Workspace Settings...

Enable indexer
Indexer options
Index source files not included in the build
Index unused headers
Index source and header files opened in editor
Allow heuristic resolution of includes
8
Skip all references (Call Hierarchy and Search will not work)

Skip implicit references (e.g. overloaded operators)

Skip type and macro references (Search for these references will not work)

< Back

Cancel

N1

LAUTERBACH
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Build OS Image (RTP)

Add New Source File

[ Project Explorer i3 . [} File Navigator =0
EEa-|lg@-~
E rtp-sieve (Wind [+ ~om == = —
& Sabrelite (Wind L= _|Ima
12 Sabrelite-RTP (V! Ga Into - Build Targat
Open in New Window % File
B Copy ChleC | L1 FUefrom lemplate
& Paste Cutey |3 Folder
¥ Delet Delete  ff  Wind River Workbench Project

TRACES2 and VxWorks

Richard Copeman - 2017/06 /06

www.lauterbach.com
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Build OS Image (RTP)

@ NewFile O X

= Enter filename e

= Click ‘Finish’ st |
rtp-sieve

2 RemoteSystemsTempFiles

L rtp-sieve (Wind River ViWorks 6.9 Real Time Process Project)
(L Sabrelite (Wind River ViiWorks 6.9 Image Project)

2L SabreLite-RTP (Wind River VxWorks 6.9 Image Project)

File neme: [ tp.c

Advanced > >

@ 2 [CEm ][ o
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Build OS Image (RTP)

= Enter your source code

@ Advanced Device Development - rtp-sieve/ttp.c - Wind River Workbench
File Edit Source Refactor Navigate Search Project Target Analyze Run Window Help
il GlE -0 Q- |¥F-rE8y oSy [dEN FFEREB RW

[ Project Explorer 2 . = File Navigator = O[] tpe £3

ludes #/

SR-S RN R 7% in
v bﬁ rtp-sieve (Wind River VxWorks 6.9 Real Time Process Prc
[y Build Targets (ARMARCH7gnu_RTP - debug)
& Wind River Launches

#include <stdic.h>
#include <magQLib.h>
#include <timerlLib,h>

Image Project) void taskRtpSievel (void):

Image Project) void taskRtpSieve2 (void):
M5G_Q_ID msggRtpl:
MSG_Q ID msgqRtp2;

char* msgl = "Hello from sieve 1";
char* msag2 = "Hello from sieve 2";
struct timespec waittime = {0, 1000}; // 1ms
struct timespec waittimez = {0, 5000}: // Sms
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Build OS Image (RTP)

= Build the application

= Should produce rtp-sieve.vxe

(@ Advanced Device Development - rtp-sieve/itp.c - Wind River Workbench
File Edit Source Refactor Mavigate Search Project Target Analyze

il ¢ |G H~0-Q-|¥- 5 Ba
[ Project Explorer &2 . [= File Navigator = 0| [g rpe 52
BEsa-lea-~ />
v [& rtp-sieve (Wind River VxWorks 6.9 Real Time Process Pre R
Bl Build Torgets (ARMARCHTgru_RTP - debug) zf"ciuj
inclu
&; !\flnd River Launches #includ
- #includ
I Xs rtp-sievewxe - [arm/le] (ARMARCH7gnu_RTP - d #includ
57 Includes #includ
ARMARCHT7gnu_RTP
9
[ rtp.c
[ sieve.c void ta
2% SabreLite (Wind River VxWorks 6.9 Image Project) void ta

122 SabreLite-RTP (Wind River ViV Image Project)
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Build OS Image (RTP)

= Create a new VxWorks ROMFS File System Project

@ Advanced Device Development - rtp-sieve/rtp.c - Wind River Workbench
File Edit Source Refactor MNavigate Search Project Target Analyze Run Window Help
New Alt=Shift=N > Fij Wind River Workbench Project...
Open File... 87 VxWorks Boot Loader / BSP Project
Close CrleW ] VxWorks Downloadable Kernel Module Project
—— T | # VxWarks ROMFS File System Project |
1 VWorks Image Project
e CHS | # VidWorks Real Time Process Project
= 155 WxWorks Shared Library Project
i‘“’ CurkeShift+S | pe \pWorks Saurce Build (Kemel Library) Project
—
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Build OS Image (RTP)

(@ New VsWorks ROMFS File System Project o X

= Name the project Project
Create 3 new YdWarks ROMFS file system project. :_f /
= Click ‘Next>’

Project name: | sieve_romfs 1 ‘

Location

(®) Create project in workspace

(0 Create project at external location

(O Create project in workspace with content at external location

@

ndRiver\workspace\s

ve_romfs Browse...

@ (2 e
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Build OS Image (RTP)

(@ Mew ViWaorks ROMFS File System Project m] 4
= Select all required project Project Structure —
refe rences Specify the project tree structure and project references. ;‘ /
. . . Superproje
= Click ‘Finish’ e

Add reference to rtp-sieve

Referenced subprojects:

=B rtp-sieve (Wind River ViWorks 6.9 Real Time Process Project) 1

2
Q < Back NE ?/ Finish Cancel
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Build OS Image (RTP)

Project rtp-sieve is now a sub project of sieve_romfs

[ Project Explarer £3 . =} File Navigator |

ESa~-lzg@-”
2L Sabrelite (Wind River ViWo
2% SabreLite-RTP (Wind River VxWork Image Project)

w bF‘ sieve_romfs (Wind River ViWorks 6.9 ROMFS File Syster

m VeWorks ROMFS File System Contents
v BB rtp-sieve (Wind River VxWorks 6.9 Real Time Process

[ Build Targets (ARMARCH7gnu_RTP - debug)
#z Wind River Launches
q‘f Binaries
[t Includes
2 ARMARCHT7gnu_RTP
ET rtp.c
[ sievec

[t Includes

Image Project)
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Build OS Image (RTP)

Drag and drop sieve_romfs so that it becomes a sub project of
Sabrelite-RTP

[ Project Explorer £3 . = File Navigator =0
2% 2~ 0¥

bl' SabreLite (Wind River Vx\Worl

v 122 Sabrelite-RTP (Wind River ViWor

8 Kernel Configuration

| vWorks.bin (default)

| wWorks.hex (default)

[ wWaorks (default)

% sieve_romfs (Wind River VxWo ROMPFS File
i/ VxWorks ROMFS File Systemn Contents
@ rtp-sieve (Wind River ViiWorks
5l Includes

;tgb Binaries

[ Includes

2 default

(g fsl_imxB_sabrelite

[ linkSyms.c

[ priComps.h

[ priConfig.c

Ef priParams.h

[ romStart.c

nage Project] A

Image Projec

<

Real Time |
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Build OS Image (RTP)

* Add rtp-sieve.vxe to the ROMFS target contents

|8 sieve_romfs £ =]

| Filtering Build context for build target host paths ~
[1Show all projects

(None)

Build spec: ARMARCHTgnu_RTP ~

Debug mede: Debug v

Host contents: -
v BE sieve_romfs (Wind River ViWorks 6.9 ROMFS File System| [ rtp-sievee
~ B rp-sieve (Wind River ViWorks 6.3 Real Time Process

~ [y Build Targets (ARMARCH7gnu_RTP - debug)
1 [§i] rtp-sieve (rtp-sievenxe)

22 ARMARCHTgnu_RTP 2 “Add File(s)
[¥] .cproject -

[¥] .project Add Folder recursive
[ wrmakefile
o — Add External...
[ rtp.c

B s
cproject

project Mew Folder...
wrproject

Remove

[EHEHES

< >

Expand All | | Collapse Al

Taraet path: | v
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Build OS Image (RTP)

= Save all

= Build SabreLite-RTP
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Launch RTP tasks (1)

Via command shell

1111111 1111

Development System

VxWo
KERNEL : WII ert
Copyright Wind Ri

number for proc /
1# Hello world from RTP!

TRACE32 and VxWorks = Richard Copeman - 2017/06/06 - www.lauterbach.com LAUTERBACH/‘

DEVELOPMENT TOOLS

_

Launch RTP tasks (2)
Via rtpSpawn () in usrRtpAppInit ()

Set INCLUDE RTP_APPL USER in Kernel Configuration

#include <rtpLib.h>

void usrRtpAppInit (void)
{
/* TODO - add your own application launch code here */
const char *vxeName = "/romfs/rtp-sieve.vxe";
const char *argv[1l];
RTP_ID rtpID = NULL;

argv[0] = NULL;
if (( rtpID = rtpSpawn(vxeName, argv, NULL, 220, 0x10000,0, O ))==NULL)

{

printf ("Unable to spawn rtp-sieve\n");

TRACES32 and VxWorks = Richard Copeman - 2017/06/06 - www.lauterbach.com LAUTERBACH/‘

DEVELOPMENT TOOLS




Build OS Image (RTP)

= Launch RTP tasks (3)
= Other options include:
=  Boot command line

= Custom start-up shell script

TRACE32 and VxWorks Richard Copeman - 2017/06 /06 www.lauterbach.com

Build OS Image (RTP)

Lauersactfl\

= Add Kernel Module

(@ Advanced Device Development - SabreLite-RTP/usrRtpApplnit.c - Wind River Workbench
File | Edit Source Refactor Mavigate Search Project Target Analyze Run Window Help

Mew Alt+Shift=N > 5] Wind River Workbench Project...
Open File... [ VsWorks Boot Loader / BSP Project
Close Ctrl+W i V¥Works Downloadable Kernel Module Project
—— Culoshiftewy | I VAWorks ROMFS File System Project
(1§ VsWorks Image Project
S SuLS 185 VxWorks Real Time Process Project
o Saafis- 1@ ViWorks Shared Librarv Project

TRACE32 and VxWorks Richard Copeman - 2017/06 /06 www.lauterbach.com
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Build OS Image (RTP)

@ New VxWorks Downloadable Kermel Module Project o b

= Enter name Frolect —

Creates a new VxWorks downloadable kernel module project with all available kemel build specs

™ CI i Ck ’N ext>' Project name: | 132fc:| 1 |

Location

(@) Create project in workspace
O Create project at external location
O Create project in workspace with content at external location

€

dRiver\workspace\t32fdx Browse.

@ (230

= Click ‘Next>’ on the following two slides as well
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Build OS Image (RTP)

'@ New VxWorks Downleadable Kernel Module Project a X
= Select build :

elect build spec Buily Specs
Select available and enabled build specs.

= CI ick IN ext>' Available and enabled build specs

Select All | | Deselect All

[] ARMARCH7Msfdiab ~
] ARMARCHT_T2diab

[] ARMARCHTdiab

[] ARMARCHTdiab_SMP

[] ARMARCHTgnu

ARMARCHTgnuSMP 1

[] ARMARCHT7sfdiab

[] ARMARCHTsfdizb_SMP v

Active build spec: ARMARCH7gnu_SMP ~
Debug Mode

) {25 e e
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Build OS Image (RTP)

= Enter target name and output file name
=  Click ‘Finish’

New project appears in Workspace

'@ Advanced Device Development - Wind River Workbench
File Edit

@ New VitWorks Downloadable Kerel Module Project

Build Target
Specify a build target.

PR T—r

inery output nome: | ara ]

Build tool: Linker

Build output passing
Pass build target to next level

<Back

C=

Cancel

N2

Mavigate Search Project Target Analyze Run W
il |G -0 -Q- ¥~ §-
[ Project Explorer &2 . [ File Mavigator =g

&

=
oS a-lme-

Image Project)
locke 501 Do

2% SabrelLite (Wind Ri

7L Sabral ite BTD (U

1B;

1)

bm t32fdx (Wind River VxWorks 6.9 Downloadable Kernel M

TRACE32 and VxWorks Richard Copeman - 2017/06 /06

www.lauterbach.com

Build OS Image (RTP)

LAUTERBACH 4 ‘

Add your source files to the DKM project

[¢] 132fdxec 53 o[£ rtp.c B sieve_romfs
#include "vxWorks.h"
#include "stdio.h"

<msgQLib.h>
<time.h>

stroct timespec waittime = { 0, 100000};

~int t32fdxStart (void)

{
int i;
printf ("Hello Werld from DRMI\n");
for(i=0; i< 10000; i++)
{
nanosleep (&waittime, NULL);|
1
return 0;
1

TRACES2 and VxWorks 2017/06 /06

100ms */
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Build OS Image (RTP)

= Drag and drop the DKM project so that it becomes a sub-project of
romfs (the filesystem)

[[*| Project Explorer %% . = File Navigator =8|([
E-EARAN-N R
L SabreLite (Wind River VxWorks 6.9 Image Project) A

~ 12 Sabrelite-RTP (Wind River VxV
® Kemel Configuration
) wWorks bin (default)
| veWorks.hex (default)
|8 v<Works (default)
v BE sieve_romfs (Wind River VxWorks 6.9 ROMFS File
& VxWorks ROMFS File System Contents
B i R\ o 6.0 Bl Tivno |

B +32fdx (Wind River VxWorks 6.9 Downloadabl,
k.

rk

Image Projec

%
& Includes
¥ Contents
content.romfs
[ & Makefile
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Build OS Image (RTP)

= Edit the file system contents and add the .out file

(7 Project Bxplor £2 - % File Navigator| = O |[[d 32fdxe | [ tpc | m “sieveromfs 22

S8l
Filtering Build context for build target host paths Al
2L SabreLite (! [ Show all project: Build spec: | (None)
~ 3 Sabrelite-RTP ( %
@ Kemel Configuration ode: | (Nene)
8 aWorks.bin (default) e
i) vWorks.hex (default) arget contents:
[ vaWorks (defautt) EE rtp-sieve (Wind River VxWorks 6.9 Rez ~ [ rtp-sievexe
v BE sieve_romifs (Wind River Vattorks 6.9 R ~ B t326cx (Wind River ViWorks 6.9 Down 3 t32fcc.out
B ViWorks ROMFS File System Conter > i) Build Targets (ARMARCHTgnu_Sh -
L River Vs, 9 b 1 ~ (¥ ARMARCHTgnu_SMP
River ViWor v (5 1326 2 T
v (% Debug -
) Includes [ ctdtc Add Folder recursive
Contents ctdt.o
content.romfs [y t32fdx.out Add External...

i Makefile ~ (2 £32fdx_partialimage

4, Binaries v (% Debug =
emove

= Includes (2 Objects
(A defoult 132fdx_partiallmage.o New Folder...
(i Fol_irmucb_sabrelite [ Makefile
[« linkSyms.c [X] .cproject
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Build OS Image (RTP)

Esa-za-~

= Save all and build the root (RTP) project

[7- Project Explor &3 . [51] File Navigator| = T1][[8) 32fdxc 22 _[€ ripc | @ sieve.

#include "wxWorks

T

#include "stdio.h"

& SabreLite (Wind River VxWor Image Pr A T o
i :-7! Sabrelite-R™ "+ '~ B #include <msgQLib.h>
© Kemel¢  MNew 4
| wWork  EditKemnel Configuration
) vork Go Into
) wWork
« BE sievere  OpeninNew Window
% ‘:v' Copy Ctrl-C
4 @G:f & Paste CreV
Uig | % Delete Delete
1 Source >
1 Move.
B Rename ]
&,
. [#1gag Import...
AL —
& Incle
o (3 Con  OpenWind River VaWorks 6.9 Development Shell
b con &) Refresh Fs
Lo Mk ciose project
4 Binaries
ose Unrelated Projects
S incluge CloseUnrelted Poject
B
g d Project. 2
& fsUrmJ **  Build Project Cirl+B, Cirl+P

I il am

TRACE32 and VxWorks Richard Copema

[+f linksyr &

Rebuild Project

n- 2017/06/06

Build OS Image (RTP)

www.lauterbach.com

=  Load the DKM from the filesystem

=  Execute the entry point

= Switch back to the VxWorks shell form the Cshell

->

cmd

# 1d /romfs/t32dkm.out
#cC
-> t32dkmStart

TRACE32 and VxWorks Richard Copema

n- 2017/06/06

www.lauterbach.com

= DKMs can be launched from the VxWorks shell
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Agenda

Development Host & Target

= Build OS Image (no MMU, no RTP)

= Build OS Image (MMU, RTP)

= Configure TRACE32 (non MMU, no RTP)
= Configure TRACE32 (MMU, RTP)

= Example
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Configure TRACE32

= These next few slides will demonstrate an example TRACE32
configuration for the Non-MMU (RTP) system we have just built

= The script will be in a text box

=  The explanation will be in the bullet points
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Configure TRACE32

= Declare some macros at the top of the setup file

LOCAL &image

&image="C:\WindRiver\workspace\SabreLite\default\vxworks"

TRACE32 and VxWorks Richard Copeman - 2017/06 /06 www.lauterbach.com

Configure TRACE32

= Initial target setup options

= Configure for only a single core as the | AREA.view

others are released by VxWorks PRINT "Initialising..."
during initial boot SYStem.CPU iMX6Quad

CORE.ASSIGN 1.
= Kernel will use DABORT, PABORT and SYStem.Option DACR on

UNDEF for page miss handling TrOnchip.Set DABORT OFF
. . TrOnchip.Set PABORT OFF
- |MX6 does not like ETM en.abled TrOnchip.Set UNDEF OFF

during the boot phase so either SYStem.Option ResBreak OFF

switch it off or set it to onchip (if SYStem.Option WaitReset 1.0s

required) SYStem.JtagClock 20.MHz
trace.Method ONCHIP
SYStem.Up
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Configure TRACE32

= Target configuration and

kerneIIoadlng ;Let Uboot configure the board
;for us

Go.direct

PRINT "Uboot target setup"

= This setup lets uBoot configure
the target. uBoot is resident in
internal FLASH on the device.

WAIT 2.s
= Load VxWorks ELF file Break.direct
WAIT !RUN()

= This will automatically detect
where to load to and set the PC Register.RESet
to the entry point of the image.
Data.LOAD.E1lf "&image"
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Configure TRACE32

= Run to the entry point of VxWorks
=  Configure the TRACE32 kernel awareness and extension menu

= ~~resolves to the TRACE32 installation directory

Go usrRoot
WAIT !'STATE.RUN()

;Initialize VxWorks Support

PRINT "initializing VxWorks support..."

TASK.CONFIG ~~/demo/arm/kernel/vxworks/vxworks.t32
MENU.ReProgram ~~/demo/arm/kernel/vxworks/vxworks.men
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Configure TRACE32

= Let VxWorks completely boot.

Once it has booted, all four cores in the SMP array are initialised

Detach the debugger, configure it for 4core SMP debugging and re-attach

PRINT "Starting VxWorks..."
Go usrApplnit
WAIT !STATE.RUN()

; Assign all cores to allow SMP debugging

SYStem.Down ; detach from CPU
CORE.ASSIGN 1. 2. 3. 4. ; assign to all cores

SYStem.Attach ; reattach to CPU

TRACE32 and VxWorks Richard Copeman - 2017/06 /06
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Configure TRACE32

= Open some windows

= End the script

WinPOS 0.6 0.1875 98. 26. 22. 1. W002
WinTABS 10. 10. 25. 62.
List

WinPOS 104.9 0.25 80. 26. 0. 1. w001
WinTABS 10. 8. 8. 6. 5.
TASK.TaskList

ENDDO
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Configure TRACE32

= Launch TRACE32, run the script. The results will look like this

A TRacE2 A - o x

Fle Edt View Vor sk fun U M Tace Pef Cov XS Veloks Window Help
Mk kfseelrnE2R(0-udeasd®ip
= (S

Break | vode 6 %+ Find
conment

b BTASK Taskinfo.
fnane ent

Status

cE
101CE85¢

ho2sazsc

104720

3. {11
Oxi010835C

[105762c8
102808€0 =

i1
HRTr)
72, (11, #-0x44]
r20r2,50x1
r2,[ri1
r3[ri1
0x10102.

110104364

components | twace Data Var st pere || system || step G Bresk || svmbol || Frome | Regster || #pU (3 My other || previons

[25R:1010A324 \yWorks|sieve\funci0+0:08 iSieve 1 fsopped e |
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Agenda

= Development Host & Target

= Build OS Image (no MMU, no RTP)

= Build OS Image (MMU, RTP)

= Configure TRACE32 (non MMU, no RTP)
= Configure TRACE32 (MMU, RTP)

= Example
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Configure TRACE32 (MMU, RTP)

= These next few slides will demonstrate an example TRACE32
configuration for the MMU (RTP) system we have just built

= The script will be in a text box

=  The explanation will be in the bullet points

TRACE32 and VxWorks Richard Copeman - 2017/06 /06 www.lauterbach.com ,L;AE!:I.’;E;B,B,AQH ‘
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Configure TRACE32 (MMU, RTP)

= Declare some macros at the top of the setup file

LOCAL &image

&image="C:\WindRiver\workspace\SabreLite-RTP\default\vxworks"
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Configure TRACE32 (MMU, RTP)

= Initial target setup options

= Configure for only a single core as the AREA.view
others are released by VxWorks PRINT "Initialising..."
during initial boot SYStem.CPU iMX6Quad

= Kernel will use DABORT, PABORT and | CORE-ASSIGN 1.

UNDEF for page miss handling SY¥Stem.Option DACR on
TrOnchip.Set DABORT OFF

= Enable MMUSPACES for Virtual to TrOnchip.Set PABORT OFF
physical address mapping TrOnchip.Set UNDEF OFF
=  iMX6 does not like ETM enabled SYStem.Option MMUSPACES ON
during the boot phase so either SYStem.Option ResBreak OFF
switch it off or set it to onchip (if SYStem.Option WaitReset 1.0s
required) SYStem.JtagClock 20.MHz
trace.Method ONCHIP
SYStem.Up
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Configure TRACE32 (MMU, RTP)

= Target configuration and

kerneIIoadlng ;Let Uboot configure the board
;for us

Go.direct

PRINT "Uboot target setup"

= This setup lets uBoot configure
the target. uBoot is resident in
internal FLASH on the device.

WAIT 2.s
= Load VxWorks ELF file Break.direct
WAIT 'RUN()

= This will automatically detect
where to load to and set the PC Register.RESet
to the entry point of the image.

Data.LOAD.E1lf "&image"
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Configure TRACE32 (MMU, RTP)

= Run to the entry point of VxWorks
= Configure the TRACE32 kernel awareness and extension menu

= ~~resolves to the TRACE32 installation directory

Go usrRoot
WAIT !'STATE.RUN()

;Initialize VxWorks Support

PRINT "initializing VxWorks support..."

TASK.CONFIG ~~/demo/arm/kernel/vxworks/vxworks.t32
MENU.ReProgram ~~/demo/arm/kernel/vxworks/vxworks.men
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Configure TRACE32 (MMU, RTP)

= Let VxWorks completely boot.

PRINT "Starting VxWorks..."
Go usrApplnit
WAIT !STATE.RUN()

caurersach/
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Configure TRACE32 (MMU, RTP)

= Configure the MMU
= Table format is always STD

= Table base address is TTB of kernel

=  Base address of physical RAM

PRINT "initializing debugger translation..."
MMU.FORMAT STD task.rtp.ttb(0) 0x10000000

; kernel area is common for all RTPs
TRANSlation.COMMON 0x10000000--Ox4fffffff

TRANSlation.TableWalk ON
RANSlation.ON
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Configure TRACE32 (MMU, RTP)

= Let VxWorks completely boot.
= Once it has booted, all four cores in the SMP array are initialised

= Detach the debugger, configure it for 4core SMP debugging and re-attach

; Assign all cores to allow SMP debugging
SYStem.Down ; detach from CPU
CORE.ASSIGN 1. 2. 3. 4. ; assign to all cores
SYStem.Attach ; reattach to CPU
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Configure TRACE32 (MMU, RTP)

TRACES2 and VxWorks

= Open some windows

= End the script

WinPOS 0.6 0.1875 98. 26. 22. 1. W002
WinTABS 10. 10. 25. 62.

List

WinPOS 104.9 0.25 80. 26. 0. 1. w001
WinTABS 10. 8. 8. 6. 5.
TASK.TaskList

ENDDO

Richard Copeman - 2017/06 /06 www.lauterbach.com

Configure TRACE32 (MMU, RTP)

LAUTERBACH

TRACES2 and VxWorks

= Launch TRACE32, run the script. The results will look like this

A TRacE2 2R
Fle it View Ver Bresk Rm CPU M
Wk A[dvelruEi2R

Pert Cov M6 ViWerks Window Help

& 2|

Msip | Wowr | Aowerge| oRewm | @Up | bco | Mswsk | wode
accr/Tine [code 1zbel __mnemonic coment.
SPABRIRIL < TATEialize the Users ppTiEREion 7

36

Z5R10000:10105420 |-
25R:0000;1010342

)

backvards conpatibility

102cn7s

104a528c
it

(componet
[£5R:0000:1010541C Vwworksusrappintiusragpint FRootrask

- 101C996C (10324458 [tozFseni 110845455 |ooo0o000 | ©
25R:0000:10105428 [£59015 o F11,r13,pc}
usrREPABPINIE — in RTP applications. >
[void usrRepappInit (void) v
]}
s [ wmce | [ oata Var 3 Pere | vsem || step ) Break || stmbol | | Frome || Regster || FeU W [ [ other | [ previons

0o o eore
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Agenda

Development Host & Target

= Build OS Image (no MMU, no RTP)

= Build OS Image (MMU, RTP)

= Configure TRACE32 (non MMU, no RTP)
= Configure TRACE32 (MMU, RTP)

=  Example
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Example

= This section provides examples of using the TRACE32 VxWorks
kernel awareness features

=  For more details please refer to ~~/pdf/rtos_vxworks.pdf

= It also provides an example of loading symbols for an RTP task and
source level debugging for that task

= Symbols for non RTP tasks will be already included in the VxWorks kernel
symbol file.
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Example

VxWorks  Window Help

= Display a list of active tasks e 1

Show Message Queue

Show Memery Partition

Show Watchdog
Show Modules
Show RTPS
% B:TASK Taskinfo == Show Protection Domains
lname entry. Tt pri_|status b sp errno delay |
{tIdleTask0  |LOICESSF 10256010 |287. — — 00000000 0. iy '
ltIdleTaskl  [101CE854 (10254268 [287. [READY 101CE864 (1025A23C (00000000 0. ool Artotons
itIdleTask2 101CE854 |L025E4CO 287. - - 00000000 0. et
ttidleTaskd  [101CE854 (10262718 [287. -- -- 00000000 0.
tIsro 10120EAC [1047BC68 | 0. [PEND L01CF15C |1047BC20 (00000000 0.
tJobTask 1018081C [1047€E20 | 0. 101CF15C (1047ED98 (00000000 0.
tExcTask 1017FB60 (10252404 | 0. LOICF15C [10252938 (00000000 0.
tLogTask 10180E78 (10481420 | 0. 101CDCES (10481304 (00000000 0.
ftNet0 10107608 [10484DAS | 50. LOICEBD4 |10484D04 (00300001 0.
miiBusMonitor [1012B6EQ (10487020 (252. 101D7CD0 [10486FD8 (00000000 60.
ipcom_syslogd [1013EF54 (10268800 | 50. 101D7CD0  1026B6E8 (00000000 18
mcnnLeEd 10147454 [10534E08 (255. 101D7CD0 [10534CD0 (00000000 0.
ftNetCon 101724E0 [10557C80 | 50. 101CF15C [10557AE4 (00000000 0.
ipcom_tickd [LOLE2644 [105652F8 | 20. L01CF15C |10565260 (00000000 0.
ftShel10 1014FBCO (10576570 | 1. 101CF15C [105762C8 (00000000 0.
tSieve 1010929C [102B08EQ | 21. [RUNNING(1) | — — 00000000 0.
< >

TRACES32 and VxWorks Richard Copeman - 2017/06 /06 www.lauterbach.com LAUTERBAQH “

Example

101AFBCO |1057657
1ninenac [1n3ongp

= Each entry has a right-click menu

Display Detailed
Display Stack Frame
Switch Context

Add to Stack Cov
Rm from Stack Cov

o BTASK Taskinfo 0x102B08E0 =] Display TCB
Iname entr tid pri_|status pc sp errno deTay |
tsieve 1010926C [10280BE0 | 21. [RUNNING(L) | — = [00000000 | 0. BT
ttask stack: base 102B08E0 end 10280110

size 2000. high 272. margin 17

g . 28.
exc. stack: base 1052F3AC “end 1052E380 start 1052F3B0
size 4092. high 0. margin 4092.

proc id: 1023C460

options: 00009001
’X_SUPERVISOR_MODE WX_DEALLOC_EXC_STACK VX_DEALLOC_TCBE

events: pended on 00000000 received 00000000 options 00

registers:
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Example

VxWorks  Window Help

= Display a list of Semaphores

Show Memery Partition

Show Watchdog
&% B:TASK.SemShow Show Modules
nd type queue state pending tasks | Show RTPS
10288BF0 |MUTEX PRIORITY |NotOwned 0. ~ Show Protection Demains
10288040 |BINARY PRIORITY [EMPTY 1. tshell0
10288E30 |BINARY PRIORITY |FULL 0. Stack Coverage 4
10288DB0 MUTEX PRIORITY |NotOwned 0.
10288EB8  MUTEX PRIORITY |NotOwned 0. Symbol Autoloader
1028A448 |BINARY PRIORITY [EMPTY 1. tIsr0
1028A518 |BINARY PRIORITY |EMPTY 0.
1028A5E8 |BINARY PRIORITY [EMPTY 0.
1028A6D8 |BINARY PRIORITY |FULL 0.
1028A658 MUTEX PRIORITY |NotOwned 0.
10284760 MUTEX PRIORITY |NotOwned 0.
1023C080 MUTEX PRIORITY |NotOwned 0.
1023C010 MUTEX PRIORITY |NotOwned 0.
1023BFAD0 [BINARY PRIORITY |EMPTY 1. tJobTask
1028ACAQ  [BINARY PRIORITY |EMPTY 0.
1023BFO0 |[BINARY PRIORITY |EMPTY 1. tExcTask
1028AD48 |BINARY PRIORITY |EMPTY 0.
10252C98 MUTEX FIFO NotOwned 0.
1028ADF0  [BINARY PRIORITY |EMPTY 0.
1028E968 MUTEX PRIORITY |NotOwned 0.
1028E9EE |BINARY PRIORITY |FULL 0.
1028EB78 [BINARY FIFO EMPTY 1. tNetO
1028ECE0 |[BINARY PRIORITY |EMPTY 0.
1028ED28 |MUTEX FIFO NotOwned 0.
1028EDAE |MUTEX PRIORITY |NotOwned 0. A
< >
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Example

VxWorks  Window Help

Task Information

= Display a list of Message Queues

Show Memery Partition
Show Watchdog

Show Modules

Show RTPS

Show Protection Domains

L Stack Coverage »
&b 0 h

id queue Tength max sendtim recvtim | Symbol Autoloader
1028E010 |FIFO T 32. 1 s0. ] 0. 0.

S >
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Example

VxWorks  Window Help

Task Information

= Display a list of Memory Partitions S —

Show Modules
Show RTPS

Show Protection Domains

Stack Coverage »
o B:TASK.MemPShow EI\EI Symbol Autoloader

hd total bytes [free bytes [alloc bytes [free blocks [alToc blocks |

10253338 [1069135196. [1066882144. 2252628, 242, 777,

102AZBE8 12040. 9904 . 2136. 1. 34.

< >
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Example

VxWorks  Window Help

= Display a list of Watchdog tasks |

Show Message Queue

Show RTPS

Show Protection Domains
Stack Coverage »

Symbol Autoloader 3

s BETASKWDShow E=RE=E

1d state ticks routine [parameter
T029E4A8 [IN_Q -142. [I0IE5AE4 [10298F20 [ipcom_job_queue_scheduTe_singTe..
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Example

= Display a list of Modules

VxWorks  Window Help

Task Information

Show Semaphore
Show Message Queue
Show Memery Partition

G

Show Protection Domains
Stack Coverage »

Symbol Autoloader

& B:TASK.ModShow

=[5 [

roup text start/length
1. [1033841C 00000080

1d name q
10334680 [t32Tdx.out [ 103384AC 00000008

data start/length |bss start/Tength
[103384B4 0000000C

TRACE32 and VxWorks Richard Copeman - 2017/06 /06 www.lauterbach.com

LAUTERBACH 4 ‘

Example

= Display a list of Real Time Processes (Requires RTP)

ViWorks | Window  Help
Task Information
Show Semaphore
Show Message Queue
Show Memery Partition
Show Watchdog

&b B:TASK.RTPShow

= [ s

space |state

Show RTPS
Stack Coverage »
Symbol Autoloader 3

ions  [task cnt
3.

id name entry opt
1032C1D8 [/romfs/rtp-sieve.vxe |0001 |normal [00800274 [00000041 |
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Example

VxWorks  Window Help

= Display a list of Protection Domains (Requires |
VxWorks653) B
Show Watchdog

Show Modules

Stack Coverage »

Symbol Autoloader
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Example

ViWorks | Window Help

= Display a list of task stacks | oo
Show Message Queue =]
Show Memory Partition Find
Show Watchdog
Show Modules "
Show RTPS
Show Protection Domains:
ck Coverage | List Stacks. |
Add Task

Symbol Autoloader »
e Remove Task

Recet Coverage

% BiTASK.STack
name [Tow high sp % Towest spare max [0 10 20 30 40 50 60 70
tIdTeTasko [L0255010 10256010 [ 1% [L0255FCA 00000FB4 1% ¢
tIdleTaskl [10259268 10254268 [1. 1% [1025A21C 00000FB4 1% ¢
tIdleTask2 [102504C0 1025€4C0 |1 1% [1025E474 00000FB4 1% ¢
tIdleTask3 [10261718 10262718 [1. 1% 102626CC 00000FB4 1% ¢
tIsr0 [10479C68 1047BC6S (1 0% (10478878 00001F10 2% =
tJobTask [1047CEED 1047EE20 |1 1% [1047EC70 00001090 5% —
tExcTask (10250404 10252404 |1 2% (102528E8 00001EE4 3% =
tlogTask 10480098 10481420 |1 5% (10481284 0000121C 7% —
tNetO (10482698 10484DA8 |1 1% 1048478C 000020F4 15%
mi iBusMonitor [L0486020 10487020 |1 1% [L0486F40 00000F20 5% —
ipcom_syslogd (10264000 10268800 |1 4% [1026B5A8 000015A8 9% |——
ipcom_egd |10533608 10534E08 5% (10534800 000011F8 25%
tNetConf (10556480 10557C80 6% 10557834 000013B4 17%
ipcom_tickd [L0563AF8 105652F8 2% |1056515C 00001664 6% —
tShel10 (10566570 10576570 205 1%|10576118 000OFBAS 1% |+
tsieve [102B0110 102B0SED [102B0818 10% [L02807D0 000006CO 13%
v
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Example

VoWorks  Window  Help

i TaskInformation

= To debugan RTP task (1) | foeerme s

Show Message Queue g 6ol B
Show Memory Partition
1 Show Watchdog
= Open the Symbol Loader Show Modles
] ShowRTPS fo7arm/kerneT fuxwork

Show Protection Domains

= Ifthe window is empty, click “Check” to populate | | = - ]
the list | ETT—

) Theck Now!
LF5654 Set Loader Script
Pt
£ Bis¥mbplutoloadiicty (=R =
%Delete | @ check | /% Config...
name dyn [load |cmd
C:0001:00800000--0081624F [rtp-sieve.vxe | y |  |do C:\T32/demo/arm/kernel/vxworks/autoload. cim "rtp-sieve.vxe" 0x3 Ox800000 0x819000 0x1
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Example

" TodebuganRTP task (2) T
ele ed onfig...
address name

n nght_cllck the RTP al’ld Select "TOUCh" from C :0001 : 00800000--0081824F |rtp-sieve
the menu.

=  Browse for the symbol file

A Searching symbols for rtp-sievevxe x
&« v o <« rtp-sieve » ARMARCH7gnu_RTP » rtp-sieve » Debug » v D Search Debug 2
Organise ~ New folder = v [
Program Files ( *  Name Date modified Type Size
SysGCC Objects File folder
T32 [ rtp-sieveane VXE File 211K8
Users
‘Windows:
WindRiver
¥ Network
*& Homegroup
v
File name: | rtp-sievere | cument ttp-sievees v
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Example

= To debugan RTP task (3)

= Open Symbol Browser and navigate to the top

View Var Bresk Run CPU Misc Trace Pef Cov IM

1 i Registers W@ w e
* 58 Dump..

List Source
| 65 Watch Return ¢tup »
_ & Referenced Var
Y g Locals w

1 & Stackframe with Locals
! §f Stackframe
. e Peripherals

0 Ir
Tttt b

B o
rl

¢ Bis¥mbol Browse

=l )

i Groups

‘\\* T | "% Type: Symbols | []Source
symbol & address

A Bookmarks Browse Functions

rtp-sieve
vxworks

1 «

TRACES2 and VxWorks

2017/06 /06
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Example

= To debugan RTP task (4)

= Navigate Symbol browser

= Double-click function name to open source listing window

% Bus¥mbol Browse =R | BList func2
W\rtp-sieve\sieve\* T [ "% | Type Symbols | [ Source Pl Step | B Over || MuDiverge | ¢ Return| @ Up » Go || I Break !

address
R:0I

TRACES2 and VxWorks

I
001 :008005FC--0
01 :0080060C--0
:00800EBC--0
:008015A0--0
:00801684--0

:0080172C--Q
1:0080,

- 177C--0
:008017A0--0
0

:00801880--0
:008018C! 0
:00801900--0
:00801940--0
:00801958--0
:00801974--0
:00801990--0
:0080070C--0
008007A4--0 v
>

Richard Copeman - 2017/06 /06

addr/Tine |source il

void func2()
/tﬁ int autovar;
register int regvar;

static int fstatic_= 44; /% initia
static int fstatic; * mot in
166 autovar = regvar = fstatic;
167 autovar++;
169 funcl( &autovar ); * to force autov
171 funcl( &fstatic J; = to force fstat
173

for ( regvar = 0; regvar < 5 ; regvar++ ) v
>
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Example

= To debugan RTP task (5)
=  Double-click line to set breakpoint

=  Run target

{1 Bulist func2 =R
Ml Step | M Over | AdDiverge | ¢ Return| 2 - P Go | Il Break| Mode |&f | t.
addr /Tine |source |
~
void func2()
160 |{
int autovar;
register int regvar; o
static int Fstat‘!c = 44; /* initia
static int fstatic2; /* not n
166 autovar = regvar = fTstatic;
167 autovar++;
1 P 169] uncl( &autovar ); /* to force autov
N 171 funcl( &fstatic J; /* to force fstat
173 for ( regvar = 0; regvar < 5 ; regvar++ ) v
< >

TRACE32 and VxWorks Richard Copeman - 2017/06 /06 www.lauterbach.com

Example

= To debug an RTP task from it’s entry point

=  This requires writing a small script to catch the system as it loads the RTP and
configures the MMU

=  Once the MMU settings are known the symbols can be loaded and matched
to the RTP

=  The next few slides show an example of such a script

= The script must be executed BEFORE the RTP is started
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Example

= Declare some macros for use in the script

LOCAL &rtpname &filename &basename &rtpid &break &entry
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Example

= Present the user with a dialog to gather the RTP name and entry
point details

DIALOG
(

ICON "[:ecomp]"
HEADER "Catch RTP at main()"
POS 0. 0. 32. 3.
BOX "Enter RTP name (eg: /romfs/myRtp.vxe)"
POS 1. 1. 30. 1.
R: EDIT "" ""
POS 0. 3. 32. 3.
BOX "Enter entry point (default main)"
POS 1. 4. 30. 1.
E: EDIT "" ""
POS 25. 6. 7. 1.
B: BUTTON "Start" "CONTinue"
)
STOP

LAUTERBACH ‘
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Example

= Populate the macros with the user provided data

= Close the dialog

&rtpname=DIALOG.STRing (R)
&entry=DIALOG.STRing (E)
IF "&entry"==""
&entry="main"
&filename=0S.FILE.NAME (" &rtpname")
&basename=STRing.CUT ("&filename", \
-STRing.LENgth (OS.FILE.EXTENSION ("&filename")))

DIALOG.END
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Example

= If the symbols have already been loaded, clear them

= Halt the target, if required, in order to set the breakpoint

// Delete symbols if they already exist
sYmbol .AutoLoad.CLEAR "&filename"
IF sYmbol.EXIST("\\&basename")

sYmbol .Delete \\&basename

// Halt the target if necessary
IF STATE.RUN()
Break

// Wait for RTP to be started
Break.Set rtpUserModeSwitch /CONDition TASK.RTP.ID ("&filename") !=0xFFFFFFFF
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Example

= Pause the script until the breakpoint has been reached
=  Only occurs when a new RTP is started

= Delete the breakpoint an clear the event handler

ON PBREAKAT ADDRESS.OFFSET (rtpUserModeSwitch) GOTO continuel

GO
STOP // halt script until breakpoint reached

// Breakpoint hit, load symbols
continuel:

Break.Delete rtpUserModeSwitch
ON PBREAKAT ADDRESS.OFFSET (rtpUserModeSwitch) // delete script action
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Example

= Force the autoloader to check for new RTPs and load the symbols
= Set a breakpoint at the new RTP’s entry point

= Run the target until this is reached and then delete the breakpoint

s¥mbol .AutoLOAD.CHECK
sYmbol .AutoLOAD.TOUCH "&filename"

// Set Breakpoint on entry

sbreak="""+"\\&basename\\&entry"+" "
Break.Set &break
GO

WAIT !STATE.RUN()
Break.Delete &break

ENDDO

LAUTERBACH /|
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Example

s} Catch RTP at main{) =N
- Enter RTP pathname Enter RTP name (eg: /romfs/myRtp.vxe)

| Jromfs/rip-sieve.vxe |

= Provide entry point (if not main() )

Enter entry point (default main)

= Click “Start” ' |
= Launch RTP =

A Searching symbols for p-sieve e x

= Browse for symbols, when prompted ...~ -

A Neme
s Quick access
Objects

@ OneDrive [ p-sievese

3 This PC
50 DVD Drive (D9 VS:

‘a Local Disk (C)
flexim

Freescale
v« >

LAUTERBACH 4 ‘
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Example

= RTP halted at entry point

= Bulistauto
M Step W Over  ADiverge | ¢ Return ¢ up » Go 11 Break
addr/line source | | | |
~
int main (
int arge, * number of arguments */
char # argv[] # array of arguments #;
N
324{ S— -
TASK_ID tsl, ts2;
35 printf ("Hello world from RTP!%\n");
37 msggRtpl = msgQCreate (10, sizeof(msgl)+2, MSG_Q_PRIORITY
38 msggRtp2 = msgQCreate (10, sizeof(msgl)+2, M5G_Q FIFO);
40 tsl = taskSpawn ("tRtpSievel", 30, 0, 2000, (FUNCPTR) tas
41 ts2 = taskSpawn ("tRtpSieve2", 31, 0, 2000, (FUNCPTR) tas
FOREVER
{
45 nanosleep (&waittime2, NULL);
46 if (endrtp)
- reak;
50| return 0;
51 )% ~
1< >

LAUTERBACH 4 ‘

TRACE32 and VxWorks Richard Copeman - 2017/06 /06 www.lauterbach.com




_

Example

= To debug a Kernel Module (DKM) from the entry point
=  Use a script.
= An example will be shown here.
= Assumes TRACE32 has a terminal window to the target.

= This script will load and start the DKM.
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Example

= To debug a Kernel Module (DKM) from the entry point

= Check for arguments

LOCAL &file &entry

; get and check parameters
ENTRY &file &entry

IF (ll&filell==ll ll)

(

PRINT "usage: do startdkm <file> [<entry>]"
ENDDO
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Example

= To debug a Kernel Module (DKM) from the entry point
=  Populate the macros with data from the arguments

= Halt the target if necessary

; get filename and basename

&filename=0S.FILE.NAME (&file)

&basename=STRing.CUT ("&filename", \
-STRING.LENgth (OS.FILE .EXTENSION (&filename)))

; run target if halted
IF !'STATE.RUN()
Go
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Example

= To debug a Kernel Module (DKM) from the entry point
= (Clear any existing symbols for the DKM

= Switch the target shell to the Cshell

; delete possibly existing symbols

sYmbol .AutoLOAD.CLEAR "&filename"

IF sYmbol.EXIST("\\&basename")
sYmbol .Delete \\&basename

; change to command mode
TERM.Out "cmd" 0x0a
WAIT 0.2s

LAUTERBACH /|
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Example

= To debug a Kernel Module (DKM) from the entry point

= If the DKM has already been loaded, remove it

; check if DKM already loaded and remove it if necessary
Break
IF task.modid("&filename") !=0xffffffff
(
Go
TERM.Out "module unload &filename" 0x0Oa
WAIT 0.2s
)
ELSE
Go
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Example

= To debug a Kernel Module (DKM) from the entry point
=  Load the module via the shell and list all loaded modules

=  Force the autoloader to check and load the symbols

; load DKM

TERM.Out "1ld &file" 0xOa
WAIT 0.2s

TERM.Out "module list" 0x0a
WAIT 0.2s

; load symbols of DKM

Break

sYmbol .AutoLOAD.CHECK

sYmbol .AutoLOAD.TOUCH "&filename"

LAUTERBACH /|
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Example

= To debug a Kernel Module (DKM) from the entry point
=  Set a breakpoint on entry and start the module

= Target will halt at the entry and then remove the breakpoint

if "&entry"!=""
(
; set breakpoint on DKM entry point,
Break.Set &entry
Go
TERM.Out "C" OxOa
WAIT 0.2s
TERM.Out "&entry" 0x0a
WAIT 'RUN()
Break.Delete &entry

NDDO
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Example

= For more information how to drive the debugger please refer to
the Lauterbach training manuals

* ~~/pdf/training debugger.pdf
* ~~/pdf/training hll.pdf

= More information on the TRACE32 VxWorks awareness can be
found in

* ~~/pdf/rtos_vxworks.pdf
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THANK YOU!

+ Richard Copeman -
Richard.copeman@]lauterbach.com

Questions?
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