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Chapter 1 Addendum for Embedded Platforms

In addition to enterprise-class platforms like Microsoft Windows and Linux, RTI® Connext™
(formerly RTI Data Distribution Service) supports a wide range of embedded platforms. This doc-
ument is a companion to the RTI Core Libraries and Ultilities Getting Started Guide especially for
users of those platforms. It describes how to configure some of the most popular embedded sys-
tems for use with Connext and to get up and running as quickly as possible. The code examples
covered in this document can be generated for your platform(s) using the rtiddsgen code genera-
tor that accompanies Connext, as described in the Getting Started Guide (Generating Code with
rtiddsgen (Section 4.3.2.1)).

This document assumes at least minimal knowledge with the platforms it describes and is not a
substitute for the documentation from the vendors of those platforms. For further instruction on
the general operation of your embedded system, please consult the product documentation for
your board and operating system.
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Chapter2 Getting Started on Embedded UNIX-like
Systems

This chapter provides instructions on building and running Connext applications on embedded
UNIX-like systems, including QNX® and LynxOS® systems. It will guide you through the pro-
cess of generating, compiling, and running a Hello World application on an embedded UNIX-
like system by expanding on Generating Code with rtiddsgen (Section 4.3.2.1) in the Getting
Started Guide. Please read the following alongside that section.

In the following steps:

(d All commands must be executed in a command shell that has all the required environ-
ment variables. For details, see Set Up the Environment on Your Development Machine
(Section 3.1.1.1) in the Getting Started Guide.

(J You need to know the name of your target architecture (look in your NDDSHOME/lib
directory). Use it in place of <architecture> in the example commands. For example, your
architecture might be ‘i86Lynx4.0.0gcc3.2.2".

[ We assume that you have gmake installed. If you have gmake, you can use the generated
makefile to compile. If you do not have gmake, use your normal compilation process.
(Note: the generated makefile assumes the correct version of the compiler is already in
your path and that NDDSHOME is set.)

2.1 Building and Running a Hello World Example

This section describes the basic steps for building and running an rtiddsgen-generated example
on an embedded UNIX-like target.

1. Create a directory to work in. In this example, we use a directory called myhello.

2. In the myhello directory, create a file called HelloWorld.idl that contains a user-defined
data type:
struct HelloWorld ({
string<128> msg;
}i

3. Use the rtiddsgen utility to generate sample code and a makefile. Modify, build, and run
the generated code as described in Using Types Defined at Compile Time (Section 4.3.2)
in the Getting Started Guide:
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Configuring Automatic Discovery

2.2

For C++:
rtiddsgen -language C++ -example <architecture> HelloWorld.idl
gmake -f makefile HelloWorld <architecture>
./objs/<architecture>/HelloWorld subscriber
./objs/<architecture>/HelloWorld publisher

For Java:
rtiddsgen -language Java -example <architecture> HelloWorld.idl
gmake -f makefile HelloWorld <architecture>
gmake -f makefile HelloWorld <architecture> HelloWorldSubscriber
gmake -f makefile HelloWorld <architecture> HelloWorldPublisher

For Java users: The generated makefile deduces the path to the java executable based on
the APOGEE_HOME environment variable!, which therefore must be set in order to run
the example applications.

Configuring Automatic Discovery

In most cases, multiple applications—whether on the same host or different hosts—will dis-
cover each other and begin communicating automatically. However, in some cases you must
configure the discovery service manually. For example, on LynxOS systems, multicast is not
used for discovery by default; you will need to configure the addresses it will use. For more
information about these situations, and how to configure discovery, see Automatic Application
Discovery (Section 4.1) in the Getting Started Guide.

1. For example: $(APOGEE_HOME)/lynx/pcc/ive/bin/j9



Chapter 3 Getting Started on INTEGRITY Systems

3.1

This chapter provides simple instructions on configuring a kernel and running Connext applica-
tions on an INTEGRITY system. Please refer to the documentation provided by Green Hills Sys-
tems for more information about this operating system.

This process has been tested on INTEGRITY 5.0.11 and assumes that applications are down-
loaded dynamically.

For more information on using Connext on an INTEGRITY system, please see the RTI Core Librar-
ies and Utilities Platform Notes.

The first section describes Building the Kernel (Section 3.1).

The next section guides you through the steps to build and run an rtiddsgen-generated example
application on an INTEGRITY target: Building and Running a Hello World Example (Section
3.2).

Before you start, make sure that you know how to:

1. Boot/reboot your INTEGRITY target.

2. Get the serial port output of your target (using telnet, minicom or hyperterminal).

Building the Kernel

Before you start, you should be familiar with running a kernel on your target.

1. Launch MULTL
2. Select File, Create new project.

3. Choose the INTEGRITY Operating System and make sure the path to your INTEGRITY
distribution is correct.

. Choose a processor family and board name.

. Click Next.

. Choose Language: C/C++.

. Project type: INTEGRITY Kernel.

. Choose a project directory and name.

. Click Next.

10. In Kernel Options, choose at least: "TCP/IP stack'. Everything else can be left to default.

O© 0 N & U1 =
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Building and Running a Hello World Example

3.2

3.2.1

11. In the Project Builder, you should see the following file:
<name of your project>_default.ld (under src/resource.gpj).

12. Right-click the file and edit it; the parameters of interest are the following;:
CONSTANTS

{

__ INTEGRITY DebugBufferSize = 0x10000
__ INTEGRITY HeapSize = 0x100000

__ INTEGRITY StackSize = 0x4000

_ INTEGRITY_DownloadSize = 0x400000
_ INTEGRITY_ MaxCoreSize = 0x200000

}

Note that most Connext applications will require the StackSize and HeapSize parameters
to be increased from their default value. The values shown above are adequate to run the
examples presented in this document.

13. Once you have changed the desired values, right-click the top-level project and select
Build.

14. Run the new kernel on your target.

Building and Running a Hello World Example

This section describes the basic steps for building and running an rtiddsgen-generated example
on an INTEGRITY target:

(J Generate Example Code and Project File with rtiddsgen (Section 3.2.1)
(J Build the Publish and Subscribe Applications (Section 3.2.2)

(d Connect to the INTEGRITY Target from MULTI (Section 3.2.3)

(d Load the Application on the Target (Section 3.2.4)

(J Run the Application and View the Output (Section 3.2.5)

Generate Example Code and Project File with rtiddsgen
To create the example applications:

1. Create a directory to work in. In this example, we use a directory called myhello.

2. In the myhello directory, create a file called HelloWorld.idl that contains a user-defined

data type:
struct HelloWorld (
string<l28> msg;

I 5

3. Use the rtiddsgen utility to generate sample code and a project file as described in Gener-
ating Code with rtiddsgen (Section 4.3.2.1) in the Getting Started Guide. Choose either C
or C++.

For C:

rtiddsgen -language C -example <architecture> HelloWorld.idl

For C++:
rtiddsgen -language ++C -example <architecture> HelloWorld.idl
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Building and Running a Hello World Example

In your myhello directory, you will see that rtiddsgen has created a number of source
code files (described in Section 3.7 of the RTI Core Libraries and Utilities User’s Manual),
additional support files (not listed here), and a project file: HelloWorld_default.gpj.

4. Edit the example code to modify the data as described in Generating Code with rtidds-
gen (Section 4.3.2.1) in the Getting Started Guide.

3.2.2 Build the Publish and Subscribe Applications

1. In a plain text editor, edit the top-level project file that was generated by rtiddsgen,
HelloWorld_default.gpj, so that it points to the path to your INTEGRITY distribution:

® For INTEGRITY 5 systems:
Under [Project], add the argument -os_dir=<path to your INTEGRITY distribution>

® For INTEGRITY 10 systems:
Set macro __OS_DIR=<path to your INTEGRITY distribution>

2. Save your changes.
3. Launch MULTL
4. Open the top-level project file, HelloWorld_default.gpj, in MULTI:

® For INTEGRITY 5 systems:
Select File, Open Project Builder, then open the project file from there.

® For INTEGRITY 10 systems:
Select Components, Open Project Manager, then open the project file from there.

5. Right-click on the top-level project and build the project.

3.2.3 Connect to the INTEGRITY Target from MULTI

1. From the MULTI Launcher, click the Connection button and open the Connect option.
Your mode should be Download (Download and debug application).

2. Create a custom connection with the following line:
For targets that only support the older INDRT connection mechanism:
rtserv -port udp@<ip address of your INTEGRITY target>
For targets that support the newer INDRT2 connection mechanism:
rtserv2 -port udp@<ip address of your INTEGRITY targets>

(You might be able to see the IP address of your target on the output of its boot
sequence.)

You only have to create your connection once, MULTI will remember it.

3. Make sure your target has booted; then select Connect. You should see a new window
with the Kernel Tasks running on your target.

3.24 Load the Application on the Target
1. In the task window, select Target, Load module.
2. Browse for your executables; there should be 3 of them in your project directory:
e HelloWorld_publisherdd
® HelloWorld_subscriberdd

® posix_shm_manager
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Building and Running a Hello World Example

3. Load the posix_shm_manager first, it will appear in the Tasks window as a separate
address space and start running by itself once loaded. It will allow you to use the shared
memory transport on your target.

Note: The default rtiddsgen-generated code tries to use shared memory, so unless you
have manually disabled it, your application will crash if you do not load the shared
memory manager before running the application.

4. Load the publisher, subscriber, or both. They should appear in separate address spaces in
the Tasks window.

3.25 Run the Application and View the Output

1. Select the task called "Initial” in your application's address space in the Tasks window;
you can either click the play button to run it, or click the debug button to debug it.

Note that with some versions of INTEGRITY, it is difficult to pass arguments to applica-
tions. Arguments can always be hard-coded in your application before compiling it. To
quickly experiment with multiple runs of the application with different arguments, one
option is to run your application within the debugger. Then you can set a breakpoint
before the arguments are used and change them at that point.

2. From the Tasks window, select Target, Show Target Windows. This will show you the
standard output of your target.

Some errors messages may still go through the serial port, so you should leave your
serial port connection open and monitor it as well.

To reboot the target:

Go to your serial port connection monitor and type 'rset'.
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Chapter4 Getting Started on VxWorks 6.x Systems

4.1

This chapter provides simple instructions to configure a kernel and run Connext applications on
VxWorks 6.x systems. Please refer to the documentation provided by Wind River Systems for

more information on this operating system. See also the RTI Core Libraries and Utilities Platform
Notes.

This chapter will guide you through the process of generating, compiling, and running a Hello
World application on VxWorks 6.x systems by expanding on Generating Code with rtiddsgen
(Section 4.3.2.1) in the Getting Started Guide; please read the following alongside that section.

The first section describes how to build the kernel:

(d Building the Kernel (Section 4.1)

The next section guides you through the steps to generate, modify, build, and run the provided
example HelloWorld application on a VxWorks target:

(J Building and Running a Hello World Example (Section 4.2)

Building the Kernel

Before you start, you should be familiar with running a kernel on your target.

1. Launch Workbench.
2. Select File, New, VxWorks Image Project

% Application Development - Wind River Workbench
Edit Refactor Mavigate Search Project Target Analyze Run Window Help
New Alt+Shift+M » | f  Wind River Workbench Project...
Open File... [Ef VxWorks Boot Loader / BSP Project
Close ChrieW i VxWorks Downloadable Kernel Module Project
Clase Al Crl Shift+ W B VxWorks ROMFS File System Project
11§ VxWorks Image Project
Sate ELES B VxWorks Real Time Process Project
Sate= £ VxWorks Shared Library Project
St SIS B VeWorks Source Build (Kernel Library) Project
Eevel i User-Defined Project
Move... & MNative Application Project
Rename... F2 |[3 Project..
&1 Refresh F5 & Middleware Component
Convert Line Delimiters To ] [§  Build Target
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Building the Kernel

3. Select the desired operating system; click Next.

-
(‘-ﬂl Mew VxWorks Image Project = | =] | 2
Target Operating System -
Select the target cperating system for the project. ; ;
Target operating system: ’Wind River Vx\Works 6.7 vl
4. Give your project a name; click Next.
@ New ViWorks Image Project = !@
Froject e
Create a new VxWorks image project with all available kernel build specs. ; ;
Project name:  testVxWorksImage|
Location
(@ Create project in workspace
(7 Create project at external location
CAWindRiver\WxWorks6. T\workspace_windows\testVxW Browse...

5. Choose the board support package (BSP) based on your hardware.
6. For VxWorks 6.9: Select the correct Address mode.
7. For the Tool chain option, select GNU; click Next
&9 New VxWorks Image Project | = 2=
Froject Setup —
Base the new project either an an existing project, or on a board support B

package and a teol chain,

Setup the project

Based on ’a beard support package ']

Project: Browse...

BSP:  [wrShegdld - | [Browse...|
Tool chain: légnu ']

BSP validation test suite

[7] Add support to project Options...

Setup infermation
Base directory: C:/WindRiver/vuoworks-6.7/target/config/wrShcB641d

8. Select SMP support if your BSP supports it and you want to enable symmetric multi-pro-
cessing capability in the kernel.



Building the Kernel

To find out if your architecture supports IPv6, see the Platform Notes
(RTI_CoreLibrariesAndUtilities_PlatformNotes.pdf, Section 9.6 Supported Trans-

ports).
@ Mew ViWorks Image Project | = @
Options
Select the options to be used. ::' ;

Options
| SelectAll | | Deselect Al

[P enabled kernel libraries
[7] IPvE-only enabled kernel libraries

SMP support in kernel

9. Select PROFILE_DEVELOPMENT.

3 New VxWorks Image Project | = @
Configuration Profile
Select kernel configuration profile. E ;
Profile: PROFILE_DEVELOPMENT v]

Profile information

Description:  yyxWorks Kernel Development Configuration Profile

Synopsis: VxWorks kernel including development and debugging components -

10. Leave everything else at its default setting. Click Finish.
Your project will be created at this time.

11. From the Project Explorer, open Kernel Configuration.

[ Project Explorer 52 = File Mavigator Dl g@~-~=0

4 2L testVaWorksImage (Wind River VxWorks 6.7 Image Project)
@ Kernel Configuration
|| vxWorks.bin (default)
] vWorks.hex (default)
i vxWorks (default)
& Wind River Launches
3 g'c;b' Binaries

12. a) For VxWorks 6.8 and higher:
Add Operating System Components, Kernel Components, _thread variables sup-

port.

b) For VxWorks 6.7, ONLY if you have enabled SMP support in the kernel:
Add Operating System Components, Kernel Components, _thread variables sup-

port.



Building and Running a Hello World Example

13. Make sure you have the following components enabled: INCLUDE_TIMESTAMP,
INCLUDE_SHARED_DATA.

Note: If you are unwilling or unable to build shared-memory support into your kernel,
refer to Section 9.6 in the the RTI Core Libraries and Utilities Platform Notes.

14. If you plan to use the Connext Messaging Request/Reply C++ API in kernel mode, you
will need the following components:

FOLDER_CPLUS , FOLDER_CPLUS_STDLIB, and CPLUS_LANG

Note that if you are planning to use the conventional Connext C++ API, but not the
Request/Reply C++ API, you can forego the STL includes, as well as the exceptions sup-
port, provided you don't use those C++ features in your application.

15. If you want support for RTP shared libraries, you need to add the component
INCLUDE_SHL. Note that shared libraries are not supported in all VxWorks architec-
tures.

16. For VxWorks 6.4 and below, add the following modules:
e ZBUF Socket (under Network Components, Network Socket Components)

The Connext libraries for VxWorks Kernel Mode use ZBUF sockets. If you do not add
this module to the kernel, you will see undefined symbols when loading the Connext
application on the target.

¢ IGMP v4 (under Network Components, Network Protocol Components, Network
IPv4 Components)

This will enable multicast for the target.

17. If you plan on accessing your target via the network, you may need the following mod-
ules:

® Telnet Server (under Network Components, Applications, Telnet Components)
This will allow you to telnet into the target.

® NFS client all (under Operating System Components, IO System Components, NFS
components)

This will allow you to see networked file systems from the target (contact your system
administrator to find out if you have them set up).

18. If you are running applications in RTP mode, you may increase Operating System com-
ponents, Real Time Processes components, Number of entries in an RTP fd table from
the default value of 20 to a higher value such as 256. This will enable you to open more
sockets from an RTP application.

19. Compile the Kernel by right-clicking the project and selecting Build project.

The Kernel and associated symbol file will be found in <your project directory>/default/.

4.2  Building and Running a Hello World Example

This section will guide you through the steps required to successfully run an rtiddsgen-generated
example application on a VxWorks 6.x target using kernel mode or RTP mode:

[ Kernel Mode: see Section 4.2.2
1 RTP Mode: see Section 4.2.3
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Building and Running a Hello World Example

4.2.1

4.2.2

4.2.2.1

Generate Example Code and Makefile with rtiddsgen

To create the example applications:

1.

Set up the environment on your development machine: set the NDDSHOME environ-
ment variable and update your PATH as described in Step 1: Set Up the Environment
(Section 3.1.1) in the Getting Started Guide.

2. Create a directory to work in. In this example, we use a directory called myhello.

In the myhello directory, create a file called HelloWorld.idl that contains a user-defined
data type:

struct HelloWorld {
string<l28> msg;
}i

Use the rtiddsgen utility to generate sample code and a makefile as described in Generat-
ing Code with rtiddsgen (Section 4.3.2.1) in the Getting Started Guide. Choose either C or
Ct++.

Note: The architecture names for Kernel Mode and RTP Mode are different.
For C:

rtiddsgen -language C -example <architecture> HelloWorld.idl

For C++:
rtiddsgen -language C++ -example <architecture> HelloWorld.idl

Edit the generated example code as described in Generating Code with rtiddsgen (Sec-
tion 4.3.2.1) in the Getting Started Guide.

Building and Running a Connext Application as a Kernel Task

There are two ways to build and run your Connext application:
(J Using the Command Line (Section 4.2.2.1)
(d Using Workbench (Section 4.2.2.2)

Using the Command Line

1.

Set up your environment with the wrenv.sh script or wrenv.bat batch file in the VxWorks
base directory.

Set the NDDSHOME environment variable as described in Step 1: Set Up the Environ-
ment (Section 3.1.1) in the Getting Started Guide.

Build the Publisher and Subscriber modules using the generated makefile. You may have
to modify the HOST_TYPE, compiler and linker paths to match your development setup.

To use dynamic linking, remove the Connext libraries from the link objects in the gener-
ated makefile.

(Note: steps 5-7 can be replaced by establishing a telnet connection to the VxWorks tar-
get. In that case, Workbench does not need to be used and both the Host Shell and Target
Console will be redirected to the telnet connection. Once in the C interpreter (you will see
the prompt '->' in the shell) you can type cmd and then help for more information on
how to load and run applications on your target.)

Launch Workbench.
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Building and Running a Hello World Example

6. Make sure your target is running VxWorks and is added to the Remote Systems panel.
(To add a new target, click the New Connection button on the Remote System panel,
select Wind River VxWorks 6.x Target Server Connection, click Next, enter the Target
name or address, and click Finish).

7. Connect to the target and open a host shell by right-clicking the connected target in the
Target Tools sub-menu.

8. In the shell:
If you are using static linking: Load the .so file produced by the build:
>cd "directory"
>1d 1 < HelloWorld subscriber.so

(Where ‘directory’ refers to the location of the generated object files.) If you are using
dynamic linking: load the libraries first, in this order: libnddscore.so, libnddsc.so,
libnddscpp.so; then load the .so file produced by the build.

9. Run the subscriber_main or publisher_main function. For example:
>taskSpawn "sub", 255, 0x8, 150000, subscriber main, 38, 10

In this example, 38 is the domain ID and 10 is the number of samples.

4.2.2.2 Using Workbench
1. Start Workbench.

2. Select File, New, VxWorks Downloadable Kernel Module Project.

@ Application Development - Wind River Workbench
Edit Refactor Mavigate Search Project Target Analyze Run Window Help

New Alt+Shift+N » | ] Wind River Workbench Project...

Open File... [E] VxWorks Boot Loader / BSP Project

Close ChrleW [ VxWorks Downloadable Kernel Module Project
= AT e crin e | IES VxWorks ROMFS File System Project

3. Give your project a name; click Next.

4. Select the default options until you reach the dialog titled Build Specs. In this dialog,
choose the desired build spec.

9 New VxWorks Downloadable Kernel Module Project

Build Specs

Select available and enabled build specs.

Available and enabled build specs

Select All | | Deselect Al

= 2 =]

PENTIUMdiak
PENTIUMdiab_SMP

V| PENTIUMgnu
PENTIUMgnu_SMP
PPC32Zdiab
PPC32diab_SMP
PPC32e500v2diab
PPC32e500v2diab_SMP

Active build spec: |PENTIUMgnu =

5. Leave everything else at its default setting; click Finish.

Your project will be created at this time.



Building and Running a Hello World Example

6. Copy the source files and headers generated by rtiddsgen in Section 4.2.1 into the project
directory.

7. View the added files by right-clicking on the project in Project Explorer, then selecting
Refresh to see the files.

8. Open the project Properties by right-clicking on the project in Project Explorer and select-
ing Properties.

9. In the dialog box that appears, select Build Properties in the navigation pane on the left.

‘@ Properties for testDKMprojectl =1 @
type filter text Build Properties P v
Resource Specify all build properties.
Binary Parser - - - - —
Build Properties | @ Build Support and Specs | # Build Tools| $ Build Macros |Eb Build Paths | =i L|brar|e;|
Builders Build macro definitions:
C/C++ General
) N Val MNew...
Project Info ame alue L]
; PROJECT_TYPE DKM -
Project References - -Edlt‘..
Run/Debug Settings DEFINES -DRTLVXWORKS|
Task Tags EXPAND_DBG 0
Validation
Rename...
Delete...
Build spec specific settings
Active build spec: | PENTIUMgnu V]
Mame (Common) Value (Build spec specific) - MNew...
VX _CPU_FAMILY pentium -
o Edit...
CPU PENTIUM
TOOL_FAMILY gnu 3
TOOL gnu
Ri
TOOL_PATH —
CC_ARCH_SPEC -mtune=pentium -march=pentium -nostd...
VSB_DIR S(WIND_BASE)/target/lib
VSB CONFIG FILE $(VSB DIR)/h/confia/vsbConfia.h - | {niekles
Restore Defaults Apply
@ 0K ] [ Cancel ]

10. a) In the Build Macros tab:
Add -DRTI_VXWORKS to DEFINES in the Build macro definitions.

b) If you are using static linking, in the Variables tab:
e Add to LIBPATH: -L$(NDDSHOME)/lib/<architecture>
e Add to LIBS: -Inddscppz -Inddscz -Inddscorez (in that order)
(If you are using dynamic linking, there are no changes required to LIBPATH or LIBS.)



Building and Running a Hello World Example

11. In the Build Paths tab, add both of these:
o _I$(NDDSHOME)/include
e _I$S(NDDSHOME)/include/ndds

Build Properties

<":|v - w

Specify all build properties.

Redirection root directory:

Build spec specific settings

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

| o E‘.uiidSupportandSpesl P E‘.uiidTaaksl % Build Macms| [ Build Paths | =) Libraries

i

Br

Active build spec: | PENTIUMgnu

Redirection directory:  PENTIUMgnu

# Include paths:

Default

Include directories
-1S(WIND_BASE)/target/h
-1S(WIND_BASE)/target/h/wrn/coreip
-1$(NDDSHOME)/include

Generate...

Add to all...

: -IS(NDDSHOME)/include/ndds

Remowve...

Remove from all...

Up

LI

Down

12. If you are using dynamic linking: In the Libraries tab, add the Library directives shown

below:

Build Properties

<::|v v w

Specify all build properties.

| @ Build Support and Specs | ##* Build Tools | ¢ Build Macros | (= Build Paths | Bl Libraries \_

Build spec specific settings

Active build spec: | PENTIUMgnu

4

# Libraries:

Library directives
S(NDDSHOME)/lib/pentiumVxb.7gccd 1.2/ libnddscorez.a
S{NDDSHOME)/lib/pentiumVxb.7gccd 1.2/ libnddscz.a
S(NDDSHOME)/ lib/pentiumnVxb.7gccd 1.2/ libnddscppz.a

Add to all...

Remove...

Remove from all...

Down

13. Click Apply to save the changes, then click OK to exit the Properties menu.

14. Build the project by right-clicking on the project in Project Explorer, then selecting Build.

15. Run the application as described starting in Step 5 on page 4-5, except load Hello-
World.out instead of HelloWorld_subscriber.so when you get to Step 9 on page 4-6.
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4.2.3

4.2.3.1

Building and Running a Connext Application as a Real-Time Process

There are two ways to build and run your Connext RTP application:

(J Using the Command Line (Section 4.2.3.1)
(d Using Workbench (Section 4.2.3.2)

Using the Command Line

1.

Generate the source files and the makefile with rtiddsgen.
Note: The architecture names for Kernel Mode and RTP Mode are different.

Please refer to the RTI Core Libraries and Utilities User’s Manual for more information on
how to use rtiddsgen.

Set up your environment with the wrenv.sh script or the wrenv.bat batch file in the
VxWorks base directory.

Set the NDDSHOME environment variable as described in Step 1: Set Up the Environ-
ment (Section 3.1.1) in the Getting Started Guide.

Build the Publisher and Subscriber modules using the generated makefile. You may need
to modify the HOST_TYPE, compiler and linker paths to match your development setup.

Notes:

® Steps 5-12 below can be replaced by establishing a telnet connection to the VxWorks
target. In that case, Workbench does not need to be used and both the Host Shell and
Target Console will be redirected to the telnet connection. Once in the C interpreter
(you will see a prompt '->' in the shell) you can type cmd and then help for more
information on how to load and run applications on your target.)

® If you want to dynamically link your RTP to the RTI libraries (VxWorks 6.3 and
above only), make the following modifications the generated makefile:

LIBS = -L$ (NDDSHOME) /lib/<architecture> -non-static -lnddscpp \
-lnddsc -lnddscore $(syslibs_<architectures)

Add to the LD_LIBRARY_PATH environment variable the path to your RTI libraries as
well as the path to libc.so.1 of your VxWorks installation to launch your RTP success-
fully.

Launch Workbench.

Make sure your target is running VxWorks.

8. Connect to the target with the target manager and open a host shell and a Target Console

10.

11.

12.

Tool to look at the output. Both are found by right-clicking the connected target in the
Target Tools sub-menu.

Right-click on your target in the Target Manager window, then select Run, Run RTP on
Target.

Set the Exec Path on Target to the HelloWorld subscriber.vxe or the
HelloWorld_publisher.vxe file created by the build.

Set the arguments (domain ID and number of samples, using a space separator).

A Stack size of 0x100000 should be sufficient. If your application doesn't run, try increas-
ing this value.

Click Run.
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4.23.2

Using Workbench

1. Start Workbench.
2. Select File, New, VxWorks Real Time Process Project.

3. Give your project a name; click Next.

Eh@m&m@@}

=2

Wind River Workbench Project...

VxWoarks Boot Loader / BSP Project

VxWarks Downloadable Kernel Module Project
VxWarks ROMFS File System Project

VWarks Image Project

Vx¥Warks Real Time Process Project

VxWarks Shared Library Project

VxWarks Source Build (Kernel Library) Project

@ Application Development - Wind River Workbench
_ Edit Refactor MNavigate Search Project Target Analyze Run Window Help
New Alts Shift+N » |
Open File... |
Close Ctrl+W
Close All Ctrl+Shift+W
Save Ctrl+5
Save As...
Save All Ctrl+Shift+5
Revert

User-Defined Project

4. You can select the default options until you reach the dialog titled Build Specs. In this

[=))

e

dialog, choose the desired build spec:

o

L New VxWorks Real Time Process Project

Build Specs

Select available and enabled build specs.

Available and enabled build specs

| Select All | | Deselect Al

= |5 m5]

[

PENTIUMA4diab_RTP
PENTIUM4gnu_RTP
PENTIUMdiab_RTP
PENTIUMgnu_RTP
PPC32diab_RTP
PPC32e500v2diab_RTP
PPC32e500v2gnu_RTP
PPC32gnu_RTP

OO0 00 E@O G

Active build spec: | PENTIUMgnu_RTP

Debug Mode

. Leave everything else at its default setting; click Finish.

Your project will be created at this time.

. Copy the source and header files generated by rtiddsgen in Section 4.2.1 into the project
directory. There can only be one main() in your project, so you must choose either a sub-
scriber or a publisher. If you want to run both, you will need to create two separate proj-

ects.

. View the added files by right-clicking on the project in Project Explorer, then selecting

Refresh to see the files.

. Open the project Properties by right-clicking on the project in Project Explorer and select-

ing Properties.
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9. In the dialog box that appears, select Build Properties in the navigation pane on the left.

3 Properties for testRTPproject = @
type filter text Build Properties - v
Resource

Specify all build properties.
Binary Parser

| @ Build Support and Specs | # Build Tools| $ Build Macros |Eb Build Paths | B Libraries|

Build Properties
Builders Build macro definitions:

C/C++ General

N Val MNew...
Project Info ame zue L]
Project References PROJECT_TYPE RTP

Refactoring History DEFINES -DRTI_VXWORKS -DRTLRTP
Run/Debug Settings DO_STRIP 0
Task Tags EXPAND_DBG 0

R
Validation

C

1=}
=

Delete...

Build spec specific settings

Active build spec: | PENTIUMgnu_RTP v]

MName (Common) Value (Build spec specific) MNew...
VX _CPU_FAMILY pentium -

= = Edit...
CPU PENTIUM
TOOL_FAMILY gnu
TooL o
TOOL_PATH
CC_ARCH_SPEC -mtune=pentium -march=pentium
LIBPATH
LIBS -Istdc++ -non-static -Inddscpp -Inddsc -Indds:

Restore Defaults Apply

@ [ ok |[ Cancer |

10. a) In the Build Macros tab: Add -DRTI_VXWORKS -DRTI_RTP to DEFINES in the
Build macro definitions.

b) If you are using static linking, in the Variables tab:
e Add to LIBPATH: -L/(NDDSHOME)/lib/<architecture>
e Add to LIBS: -Inddscppz -Inddscz -Inddscorez (in that order)
o) If you are using dynamic linking, in the Variables tab:
® Add to LIBS: -non-static -Inddscpp -Inddsc -Inddscore (in that order)
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11. In the Build Paths tab, add:
o _I$(NDDSHOME)/include
e _I$S(NDDSHOME)/include/ndds

Build Properties - * v

Specify all build properties.
| @ Build Support and Spetsl ## Build Tools | $ Build Macros | (= Build Paths | =), Libraries

Redirection root directory: Browse...

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

Build spec specific settings
Active build spec: | PENTIUMgnu_RTP

Redirection directory: PENTIUMgnu_RTP Default

# Include paths:

n

Include directories Generate...

-IS(WIND_BASE)/target/usr/h

-IS(WIND_BASE)/target/usr/h/wrn/coreip
-IS(NDDSHOME)/include Add to all...
-I$(NDDSHOME)/include/ndds]

Add...

Remove...

Remove from all...

p

Down

12.Click Apply to save the changes, then click OK to exit the Properties menu.
13.Build the project, by right-clicking on the project in Project Explorer, then selecting Build.
14.Run the application as described starting in Step 5 on page 4-9.
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Chapter 5 Getting Started on VxWorks 653 Platform 2.x
Systems

This chapter provides simple instructions on how to configure a kernel and run Connext applica-
tions on a VxWorks 653 Platform 2.x system. Please refer to the documentation provided by
Wind River Systems for more information, as well as the RTI Core Libraries and Utilities Platform
Notes.

Developing a complete system typically involves the cooperation of developers who play the
following principal roles:

d A platform provider, who develops the platform
(A An application developer, who develops applications

[ A system integrator, who designs and specifies the module, and integrates a set of applica-
tions with a platform to create a module

For more information on these roles, please see the VxWorks 653 Configuration and Build Guide.

This document assumes the above distribution of development responsibilities, with the Con-
next Core Libraries being a part of the application. This document is targeted towards platform
providers, application developers, and system integrators.

For platform providers, this chapter indicates what your system must provide to Connext. Plat-
form providers must provide a platform that application developers will use to create the appli-
cation. The provided platform must support worker tasks and the socket driver. For the actual
list of components, refer to Table 9.7, “Building Instructions for VxWorks 653 Architectures,” on
page 56 in the Platform Notes.

For application developers, this chapter describes how to create Connext applications. Applica-
tion developers must use the platform provided by the platform provider. To create a Connext
application, follow Step 6 on page 5-9 to Step 8 on page 5-10.

For system integrators, this document describes how to combine the platform from the platform
provider, and the application from the application developer, and create the system to be
deployed. System integrators must create an integration project using the module OS and parti-
tion OS provided by the platform provider, and the application provided by the application pro-
vider. To create a system capable of running Connext applications, the system integrator needs to
create a ConfigRecord considering the requirements noted in Step 2 on page 5-6.

For someone creating a Connext application, this document provides an example from the
ground up.
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Setting up Workbench for Building Connext Applications

5.1

5.2

Setting up Workbench for Building Connext Applications

1. Install Workbench.

2. Install partition_socket_driver_v1.3. Follow instructions from Wind River for the instal-
lation.

For this example, the following steps were used for the installation:

a. Copy the socket driver files from Wind River to each BSP of interest. For example, for
sbc8641Vx653-2.3gcc3.3.2, copy the socket driver files into $(WIND_BASE)/target/
config/wrSbc8641d.

b. Copy the socket library header files into $(WIND_BASE)/target/vThreads/h (no files
should be replaced or overwritten).

Creating Connext Applications

This section contains instructions for creating Connext applications for the VxWorks 653 2.3 plat-
forms (sbc8641Vx653-2.3gcc3.3.2 and simpcVx653-2.3gcc3.3.2). The screenshots show the pro-
cess for sbc8641Vx653-2.3gcc3.3.2.

1. Create an integration project with two partitions (one for the publisher, one for the sub-
scriber). Follow the instructions from Wind River for doing this. The following screen-
shots will guide you through the process.

a. Create a new Workbench project.

|Q§ Basic Device Development - - Wind River Workbench
Fle Edt Source Refactor Mavigate Search Project Run “indow Help

=0 Alekshifed B S5 find River Workbench Project. .,
Cpen Fie,.. ™ Project...
Close Chrleid i Build Target

_7 Folder

i

b. For the Target operating system, select VxWorks 653 2.3.

@ NHew Wind River Workbench Project @

Target Operating System

Select the target operating syskem For the project.,

Target operating system; |VxWorks 653 2.3 Sl
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Creating Connext Applications

c. For Build type, select Integration Project.

Build Type —>
Select the build bype for the project, r

Buldtype: |Integrabionfrojest |v|

d. Create a project named helloWorld in the workspace.

Project
Create a new YxWorks 653 integration project. E‘

Prn]utnam:[heluWﬂdd ]

- Lacaktion
(%) Create project in workspace
() Create project at external location

e. Select the appropriate Board Support package. Make sure the debug Build spec is
selected. This example assumes the wrSbc8641d board support package is selected;
alternatively, you could select simpc.

Project Setup
Specify a project base, E‘

- Project base ]
Eoard support package: :l
Advanced >
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f. Select the default options for adding the ConfigRecord, ModuleOS, and PartitionOS.
Make sure the “Add a reference to the corresponding project” checkbox is selected.

(%) Create a new project: | helloWorld_ConfigRecord

Use an existing project:

(O Use an existing image path: | Browse. ..

[¥] &dd a reference to the corresponding project

(%) Create a new project: | helloworld_ModuleOS

Use an existing project:

(O Use an existing image path: | Browse. ..

[¥] add a reference to the corresponding project

(%) Create & new project: | helloWorld_PartitionOs

Use an existing project:

(O Use an existing image path: | Browse. ..

[+] add a reference to the corresponding project
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g. Create two partitions, helloWorld_publisher and helloWorld_subscriber, to create a

h. Now you are ready to create the Integration Project.

i.

Publisher and a Subscriber application, respectively. Make sure the “Add a reference
to the corresponding project” checkbox is selected.

'rl'j Specify Partition

(%) Create a new project:

(O Use an existing image path: |

hefloorld_subscriber

[¥] &dd a reference to the corresponding project

'3 New ¥xWorks 653 Integration Project

Partition Setup

Configuration record

Specify the module OF, the partition O3, the config record, and the list of partitions. If none is B
specified, any of these can be added |ater anytime manually.

Name: Project: Image path: Reference:
hellovwiorld_Canfi helloworld_Caonfi
Module operating system
Mame: Project: Image path: Reference:
| helloworld_Mod. | | | helloworld_Mod.
Partition operating system
Name: Praject: Image path: Referance:
helowerkd_par ] | heloworld_partt |
Partiticns
Narne Project Image path Reference | Add... |
hellawarld_publi... helloWorld_pub...
helloworld_subs... helloworld_sub. .

®

< Back

Click Finish to create the Integration project.
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This will create an integration project with ConfigRecord, ModuleOS, PartitionOS
and two partitions, helloWorld_publisher and helloWorld_subscriber.

L™ Project Explarer &2

= TEI' thelloworld (vwarks 653 2,3 Integration Project) |

Mo et

M ram
M rom

R B ra o S

[ri Includes
Malefile
______ Makefile, rules
|=| Makefile, wars

2. Depending on your platform, open either
helloWorld_ConfigRecord/
wrSbc8641d_default.xml or
simpc_default.xml and make the changes
noted below. By default, the file opens in
design mode. You may wish to switch to
source mode, which makes it easier to
copy and paste sections, which is required
in later steps.

a. Under Applications:

i

ii.

Change the application name from
wrSbc8641d_partl or simpc_partl
to helloWorld_publisher.

In  MemorySize, make these
changes, depending on your plat-
form:

'F‘E hellovorld_ConfigRecard (ot orks 853 2,3 Configuration Fecord Projeck)
@ hellatarld_Moduleds (vewarks 655 2,3 Madule Operating Syskem Projeck)
'l'g hellotworld_PartitionCs (vdtorks 653 2.3 Partition Operating Svstemn Project)
'l'g hellotw'orld_publisher (4wiorks 653 2.3 Application Project)

'l% helloarld_subscriber (cniorks 6535 2.3 Application Project]

L™ Project Explorer &2 =

g 287

= =% hellowaorld Wetworks 653 2.3 Integration Project)
o

net
ran
rom
= 'l% helloWorld_ConfigRecord (vaWorks 655 2.3 T

'.jﬂ_. configRecord. bin
it

eFefe

| configRecord. reloc
H [l Includes

Makefile

=] Makefile,vars

%] iwrShege1d_default,sml |

X wrshegad1d.xml
- B hellowwarld_Moduleds (vsaiorks 653 2.3 Modu
« BE hellowwarld_Partitionos (viiorks 653 2.3 Part

sbc8641Vx653-2.3gcc3.3.2

simpcVx653-2.3gcc3.3.2

MemorySizeBSS 0x5000 No change (keep default of 0x10000)
MemorySizeText 0x7F0000 0x640000
MemorySizeData 0x2000 No change (keep default of 0x10000)

MemorySizeRoData | 0xE0000

0xf0000

For C++ only:

Change the MemorySize tag so it ends with “>" (not '/>).

For sbc8641Vx653-2.3gcc3.3.2: Within MemorySize, add:
<AdditionalSection Name=".gcc_ except table"
Size="0x2000" Type="DATA"/>

For simpcVx653-2.3gcc3.3.2: Within MemorySize, add:
<AdditionalSection Name=".gcc except table"
Size="0x10000" Type="DATA"/>

Remove MemorySizePersistentData and MemorySizePersistentBss.
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Close MemorySize with </MemorySize>.
It should look like this when you are done:
For sbc8641Vx653-2.3gcc3.3.2:

<MemorySize MemorySizeBss="0x5000"
MemorySizeText="0x500000"
MemorySizeData="0x2000"
MemorySizeRoData="0x90000">
<AdditionalSection Name=".gcc except table"
Size="0x2000" Type="DATA"/>
</MemorySize>

For simpcVx653-2.3gcc3.3.2:

<MemorySize MemorySizeBss="0x10000"
MemorySizeText="0x640000"
MemorySizeData="0x10000"
MemorySizeRoData="0x£0000">

<AdditionalSection Name=".gcc except table"
Size="0x10000" Type="DATA"/>
</MemorySize>

iii. Create a copy of the application helloWorld_publisher and rename it
helloWorld_subscriber.
. Under Partitions:

i. Change the partition name from wrSbc8641d_partl or simpc_partl to
helloWorld_publisher.

ii. Change the Application NameRef from wrSbc8641d_partl or simpc_partl to
helloWorld_publisher.

iii. Under Settings, make these changes, depending on your platform:

sbc8641Vx653-2.3gcc3.3.2 simpcVx653-2.3gcc3.3.2
RequiredMemorySize |0x2000000 0x2000000
numWorkerTasks 10 10

iv. Create a copy of the partition application helloWorld_publisher and rename it
helloWorld_subscriber. Change its ID to 2 and its Application NameRef to
helloWorld_subscriber.

. Under Schedules:

i. Rename PartitionWindow PartitionNameRef from wrSbc8641d_partl or
simpc_partl to helloWorld_publisher.

ii. Create a copy of the PartitionWindow, and change PartitionNameRef to
helloWorld_subscriber.

iii. Add another PartitionWindow, with PartitionNameRef “SPARE” and Duration
0.05. This partition window schedules the kernel, allowing time in the schedule for
system activities like network communications.

iv. Optionally:

(1). If you want only one of the applications to run (helloWorld_publisher or

helloWorld_subscriber), then you only need a partition window for the one
you want to run.
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i

ii.

(2). If you do not want the Connext application to run immediately when the sys-
tem boots up, change the schedule ID to non-zero and add a SPARE schedule
with ID 0.

. Under HealthMonitor:

In PartitionHMTable Settings, change TrustedPartition NameRef from
wrSbc8641d_partl or simpc_partl to helloWorld_publisher. This is an optional
field, so it can even be removed from the configuration.

Optionally, change the ErrorActions from hmDefaultHandler to
hmDbgDefaultHandler, in case you want the partitions to stop and not restart on
exceptions.

Under Payloads:

i.

ii.

Change PartitionPayload NameRef from wrSbc8641d_partl or simpc_partl to
helloWorld_publisher.

Create a copy of the PartitionPayload, and change NameRef to
helloWorld_subscriber.

Save the changes to wrSbc8641d_default.xml or simpc_default.xml, depending on
your platform.

. For simpcVx653-2.3gcc3.3.2 only:

a.
b.

o o

Open helloWorld_ConfigRecord/simpc.xml.
Change the PhysicalMemory Size to 0x04000000.
In the ramPayloadRegion tag, change Base_Address to 0x23000000.

. Change the payloadMemory Size to 0x2000000.

Save the changes to simpc.xml. After the changes, it should look like this:

<PhysicalMemory Size="0x04000000" Base Address="0x20000000">
<kernelMemoryRegion Size="0x00600000"/>
<kernelConfigRecordRegion Size="0x00010000"/>
<kernelPgPool Size="0x00200000"/>
<portRegion Size="0x00200000"/>
<hmLogRegion Size="0x00100000"/>
<ramPayloadRegion Size="0x00000000"
Base Address="0x23000000"/>
<aceMemoryRegion Size="0x00000000"
Base Address="0x20C00000"/>
<userMemoryRegion Size="0x0b000000"
Base Address="0x20C00000"/>
</PhysicalMemory>
<payloadMemory Size="0x2000000" Base Address="0x0"/>
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7O

4. Under helloWorld_ModuleOS, Kernel Configuration: ;
1™ Projeck Explorer 3

a. Include hardware->peripherals-> = &
BSP configuration variants->socket I/O device T -
[INCLUDE_SOCKET DEV]. 2 = :nellun'u:torld [Wiorks 653 2.3 1

Lau

b. Include development tool components-> T ram
debug utilities [INCLUDE_DEBUG_UTIL]. This is i rom
needed to enable worker tasks. + 5 hellowrarld_ConfigRecord (

. . . =B hiefloborld_Moduleos (4

c. Optionally, include target-resident shell components, &
and any other components you want to include in the M ADD NEEDED
ModuleOS. Note that the target-resident shell compo- M8 pavioadohbis
nent may be too large to include in SimPC without M sms

additional memory tuning.
d. Save the changes to Kernel Configuration.

IMPORTANT: See the RTI Core Libraries and Utilities Platform  Notes
(RTI_CoreLibrariesAndUtilities_PlatformNotes.pdf) for a complete list of required
kernel components for each platform.
5. Build the target helloWorld_ModuleOS->ADD_NEEDED.
™ Project Explorer 22 =0
s m@- T
= I:‘E- hellotorld (st orks 6535 2.5 Integration Proje h
HE met
Fam
Farm
s hiellotorld_ConfigRecord (vctorks 653 2.
B helloworld_Maduleos (viarks 653 2,3 M)
@' Kernel Configuration
"ii| ADD_NEEDF™
'jﬂ_ payloadobj

D

I

W cms

*- [l Incudes Renarme Fz
== PPCA04gng
= PPCECHGNU. 3¢ pelete Dielete

=+ PPCED4gny
= PPCEO04gnu Cpen WeMtorks 653 2.3 Development Shell

[= PPCAO4gnu [*# Build Target
== PPCa04grg ** Build Project Ckrl+-Shift+-4

6. Generate example code with rtiddsgen.
a. Create a directory to work in. In this example, we use a directory called myhello.

b. In the myhello directory, create a file called HelloWorld.idl that contains a user-
defined data type:
struct HelloWorld {
string<l28> msg;
e

c. Use rtiddsgen to generate sample code and a makefile, as described in Generating
Code with rtiddsgen (Section 4.3.2.1) in the Getting Started Guide. Choose either C or
C++.

For C:

rtiddsgen -language C -example <architecture> HelloWorld.idl
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d.

For C++:
rtiddsgen -language C++ -example <architecture> HelloWorld.idl

The supported values for <architecture> are listed in the Release Notes
(RTI_CoreLibrariesAndUtilities_ReleaseNotes.pdf), such as sbc8641Vx653-
2.3gcc3.3.2 or simpcVx653-2.3gcc3.3.2.

Edit the generated example code as described in Generating Code with rtiddsgen
(Section 4.3.2.1) in the Getting Started Guide.

. Import the generated code into the application.

o n T o

=0

8.

a.

Right-click helloWorld_publisher and select Import.

. In the Import wizard, select General, File System, then click Next.

Browse to the myhello directory.

. Select the generated files, except HelloWorld_subscriber.

Import sockLib.c from the socket library into the project.
Right-click usrApplnit.c and delete it.

Repeat the same process for helloWorld_subscriber, this time importing
HelloWorld_subscriber instead of HelloWorld_publisher.

8. Configure properties for the application.

Right-click helloWorld_publisher and select Properties.
i. Select Build Properties in the selection list on the left.

ii. In the Build Macros tab:

® Add a new macro, NDDSHOME, and set its value to the location where Con-
next is installed. If this is in a directory with spaces in the path (such as Program
Files), put quotation marks around the whole path.

® Change the BLACKBOX value to helloWorld_publisher.
iii. For C++ only:

® In the Build Tools tab, select Build tool: C++-Compiler.

® Change Suffixes to *.cxx.
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iv. Click OK.
Resource
Gnary Pacser Specify all buld properbies. : :
Buid Properties @ Buid Support and Specs | & Buld Tools | § Buid Macros | (= Buid Paths | B) Libraries |
Budlders
# G4+ Genera Buld took: | E-Compler i ] [ mew... | [Rename...| [ copy... ] [Delete... |
Code Coverage Analyzer
Project Info !
mﬂ:‘gm Suffixes: | oo |
RunDiebug Settings ;
Tosk Togs Buld output generabon
Valdation (5) Ganerated buld cutput is an object
() Generated buld cutput is & buld target
Build targat can be passad
Busld spec spedific sethngs
Active buld spec: [PPCEDYONU v
Dermved suffix: [fa___ = —
Command: @ | echo Tuiding $8" Sccomplerprefix% $TOOL_PATH)cc${TOOLARCH) H
BSWIND_GHU_PATH)/${WIND_HOST_TYPE)ib/gec-ib/
DebugModeFlaget % ToolFlage% ${ADDED_C++FLAGS) Wlndudest vl
Tool Flags. . | # | -ansi no-zero-nitisized-n-bes ${CFLAGS_ARCH) -Wal -mvthreads
e e—— DOPU=S{CPL) DTOOL=grws S{DEFINES) MDD MP
Debug mode flags .
Debugmode... | & |4
Mon Debug mode...| # | -fvolatile
@ Lot J[ conced |

b. For C: Right-click helloWorld_publisher.
For C++: Right-click helloWorld_publisher, Build Targets,
helloWorld_publisher-pm.

c. Select Properties.
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d. In the Build Macros tab, add -DRTI_VXWORKS -DRTI_VX653 to DEFINES.

Build Properties -
Specily buakd Larget properties,

¥ Buld Support and Specs | [ Buld Target | 7 Cortont | P Buld Took | ¥ BuldMaecres | (5 puldPaths | Bk Libravies
Bushd macro defindions:

e Wi
PROXECT_TVFE L
LEFDNES SDRTE_WOWORKS DR T Vs
AFP_NAME heslloiwiosld
Build spas spachic pektngs
Aective bulid] spesec; | PPCEDSGMU l‘l
Narrss [ Carrenae) Wabus (Buld spec spaciich
U PRCEDH
ToouRH e
TOCL_PATH
QFLAGS_ARCH ety ict-alon <G 0

gl
$PRI_ROOT_DIRMEAPP_MAME) ks

LINCER_SCRIPT

MHL_FRLE $IPRI_ROOT_DIR).  PeloWiorkd_ConfgRecond/wrSheitd1d_da.,
BLACKEDY reliiorld_paiblicher

PARTADDR

LIBRATH

LIES

e. In the Build Paths tab, select the appropriate “Active Build Spec” setting (such as
PPC604gnu or SIMNTgnu). Then add these include directories, depending on your

platform:

sbc8641Vx653-2.3gcc3.3.2 simpcVx653-2.3gcc3.3.2

-I$(WIND_BASE)/target/config/wrSbc8641d

-IS(WIND_BASE)/target/config/simpc

-ISNDDSHOME)/include

-ISINDDSHOME)/include

-I$S(NDDSHOME)/include/ndds

-I$(INDDSHOME)/include/ndds

For sbc8641Vx653-2.3gcc3.3.2, the Build Paths tab will look like this:

Basild Propeerties
Speafy buld tanget properbes.

% Buld Suppertand Specs | B Buld Target | BT Content | oF Buld Tooks | §  Bulkd Macros| = BuldPaths | B Liwaies

Build spec speofic settings
Active bulld spec: |PPCBIFgR

o Inchude pathes:
Irdiude directories

S(WIND:

AS0NTHD_BASE)tarpetfvalb
LSWTMND_BASE)targeth
ASIWIND_BASIT Rrarget foonfig fer Sholid 1d
I SHOOEHOME ) inchudee:
ASMHOOSHOME) inchude ndds

%

|
:

a1
1
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Running Connext Applications on an Sbc8641d Target

f. In the Libraries tab:
Add the following files, depending on your platform and language:

sbc8641Vx653-2.3gcc3.3.2

simpcVx653-2.3gcc3.3.2

For C++ Only:

$(WIND_BASE)/target/vThreads/lib/
objPPC604gnuvx/
vThreadsCplusComponent.o

For C++ Only:

$(WIND_BASE)/target/vThreads/lib/
objSIMNTgnuvx/
vThreadsCplusComponent.o

For C++ Only:

$(WIND_BASE)/target/vThreads/lib/
objPPC604gnuvx/
vThreadsCplusLibraryComponent.o

For C++ Only:

$(WIND_BASE)/target/vThreads/lib/
objSIMNTgnuvx/
vThreadsCplusLibraryComponent.o

For all languages:

For all languages:

$(NDDSHOME)/lib/ $(NDDSHOME)/lib/

sbc8641Vx653-2.3gcc3.3.2/libnddscore.so simpcVx653-2.3gcc3.3.2/libnddscore.so

$(NDDSHOME)/lib/ $(NDDSHOME)/lib/

sbc8641Vx653-2.3gcc3.3.2/libnddsc.so simpcVx653-2.3gcc3.3.2/libnddsc.so
For C++ Only: For C++ Only:

$(NDDSHOME)/lib/ $(NDDSHOME)/lib/

sbc8641Vx653-2.3gcc3.3.2/libnddscpp.so

simpcVx653-2.3gcc3.3.2 /libnddscpp.so

g. Click OK.
For sbc8641Vx653-2.3gcc3.3.2, it should look like this:

Buikd Properties

Speafy buld target propertes.

o Buld Supportand Specs | B Buld Target | (BT Content | oF BuldTocks | §  Buid Macros | (= BulkiPaths | T8 Liwanes

Batlel e W0t peitrn

Actres bulld spec: | PRCHMoW

/| Ubraries:

Liary drectives Add... |
Lo heloword_PartitionOS helloWord_PartibonOS stubs.o - |
SOWIND_BASE]ftangetfyThreads Mk fob PRCE0-4grunog e ThreadsC plusComponent. o Add o al...
SOWIND_BASE | ftargetfyThreads b fobPPC60-grunngf ThresdsCplhusl braryComponenit.o

SMDOSHOME) bysboB4 xS 53-2. 3goc3. L. 2bnddscore. 5o Remove...
SMDOSHOME) bysboBb4 Va5 53-2. 3goc3. 3. 2Mbnddsc. 50

S{MDOSHOME] b sheB64 1S 3-2. 3900 3. 1. IMbwdderpn s Ftmge from al. ..

h. Repeat the same process for helloWorld_subscriber.

9. Build the Integration Project.

5.3 Running Connext Applications on an Sbc8641d Target

1. Boot up your target board with the kernel created by the Integration project.

2. If the Connext applications are in schedule 0, they will start up automatically, and you
should see the publisher and subscriber communicating with each other.
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Running Connext Applications on a SimPC Target

5.4

3. If the Connext applications are not in schedule 0, use this command to change to the
desired schedule: arincSchedSet <Schedule number>.

Running Connext Applications on a SimPC Target

1. You can only run the SimPC simulator on Windows XP. If you are running on a newer
version of Windows, please install Windows XP mode. Note that this may not work if
you have nested virtual machines.

2. You must install the Ulip driver to communicate with the SimPC target.

a. A network interface allows this application to act as an external machine for network
purposes, with its own IP address.

b. To install the NDIS driver used by the SimPC target, go to Control Panel, Network,
Adapter, Add, Have Disk.

c. At the prompt for the path to the disk, enter the path to your Wind River VxWorks653
base, followed by host/x86-win32/bin: $(WIND_BASE)/host/x86-win32/bin, then
click OK.

d. Configure the IP address for the driver by going to Control Panel, Network, Proto-
cols, TCP/IP and choosing the Ulip Virtual Driver.

® Enter the IP address as 192.168.255.254, subnet mask 255.255.255.0, and no default
gateway.

e. You will need to reboot after installing the NDIS driver.
3. Create your connection:

a. Click on the add connection button in the Remote Systems panel.

18 Remote Systems 5 Toim

Add Connection ~

e AR 2| @
&

£ E’ Local

b. Choose Wind River VxWorks 653 Simulator Connection and click Next:

& New Connection

Select Remote System Type

Swskem bype:

| E-(= General
| B wawiorks 653
[ :;‘E ‘Wind River ¥xworks 653 Simulator Connection

:}‘E wwind River Waworks 653 Target Server Connection
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Running Connext Applications on a SimPC Target

c. Choose a custom simulator. Point to boot.txt in your helloWorld project and click
Next. If you don't have a boot.txt file, this means your build did not complete success-
fully. Rebuild your Integration project and look for errors.

€ New Connection

YxWorks 653 Boot Parameters

Select boot file name
(O standard simulator (Default)

(%) Custom simulator: | Cwindriveriworkspacethelloworldiboat, bxt v| [ Browse... ]

[Bvpass checksum comparison

Processor number: | 1 |

©

d. Click Next for the VxWorks Simulator Miscellaneous Options selection, without mak-

ing any changes.

e. For the Target Server Options selection, change from wdbpipe to wdbprec.

i. Set the IP address to 192.168.255.simulatorID+1. For example, if you are creating
your first connection, (called vxsimO_psc by default), this IP address will be
192.168.255.1. Simulator IDs range from 0-15.

ii. Set the port number to 0x4321

® New Connection

Target Server Options

Review and customize the karget server options.

Backend settings

Backend: |wdbrpc | Processor; |(dsfault From target) | [ Select, ., ]
Target name [ IP address; | 192.168.255.1 v| Port: | Ox4321

iii. Continue without making any more changes to the default values, until you click

Finish.

iv. You can now connect to your VxSim connection by right-clicking and choosing
Connect vxsim0_psc.
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Chapter 6 Getting Started on Wind River Linux Systems

This chapter provides instructions on building and running Connext applications on a Wind
River Linux system.

This chapter will guide you through the process of compiling and running the Hello World
application on a Wind River Linux system.

In the following steps:

[ Steps 1-5 must be executed on the host machine in a shell that has all the required envi-
ronment variables. For details, see Step 1: Set Up the Environment (Section 3.1.1) in the
Core Libraries and Utilities Getting Started Guide.

d You need to know the name of your target architecture (look in your
%NDDSHOME%\Iib directory). Use it in place of <architecture> in the example com-
mands. Your architecture might be ‘ppc85xxWRLinux2.6gcc4.3.2".

[ We assume that you have gmake installed. If you have gmake, you can use the generated
makefile to compile. If you do not have gmake, use your normal compilation process.
(Note: the generated makefile assumes the correct version of the compiler is already in
your path and that NDDSHOME is set.)

To create the example applications:

1. Create a directory to work in. In this example, we use a directory called myhello.

2. In the myhello directory, create a file called HelloWorld.idl that contains a user-defined
data type:

struct HelloWorld (
string<l28> msg;
}i

3. Use rtiddsgen to generate sample code and a makefile as described in Generating Code
with rtiddsgen (Section 4.3.2.1) in the Core Libraries and Utilities Getting Started Guide.
Choose either C or C++.

For C:
rtiddsgen -language C -example <architecture> HelloWorld.idl
For C++:

rtiddsgen -language C++ -example <architecture> HelloWorld.idl

Edit the generated example code as described in Generating Code with rtiddsgen (Sec-
tion 4.3.2.1) in the Core Libraries and Utilities Getting Started Guide.
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. Set up your environment with the wrenv.sh script in the Wind River Linux base direc-
tory.

wrenv.sh -p wrlinux-3.0

. With the NDDSHOME environment variable set, build the Publisher and Subscriber
modules using the generated makefile.

make -f makefile HelloWorld <architecture>

After compiling, you will find the application executables in myhello/objs/<architec-
ture>.

. Connect to the Wind River Linux target (using telnet, ssh, serial console, connection man-
ager, etc.) and start the subscriber application, HelloWorld_subscriber.

HelloWorld subscriber

In this shell, you should see that the subscriber is waking up every 4 seconds to print a
message:

HelloWorld subscriber sleeping for 4 sec...
HelloWorld subscriber sleeping for 4 sec...
HelloWorld subscriber sleeping for 4 sec...

. Connect to the Wind River Linux target and start the publisher application,
HelloWorld_publisher.

HelloWorld publisher

In this second (publishing) shell, you should see:

Writing HelloWorld, count 0
Writing HelloWorld, count 1
Writing HelloWorld, count 2

. Look back in the first (subscribing) shell. You should see that the subscriber is now
receiving messages from the publisher:

HelloWorld subscriber sleeping for 4 sec...
msg: “Hello World! {0}
HelloWorld subscriber sleeping for 4 sec...
msg: “Hello World! {1}
HelloWorld subscriber sleeping for 4 sec...



Chapter 7 Getting Started on Wind River VxWorks

LN

MILS 2.1.1 Systems

Important Note: To use RTI Connext on a VxWorks MILS 2.1.1 system, you must have
the patch provided by Wind River that corrects defect number WIND00343321. You can
obtain this patch through the regular Wind River support channel.

This chapter provides instructions to configure a complete MILS 2.1.1 system image
with an application that uses Connext. Please refer to the documentation provided by
Wind River for more information on the MILS system; you should also refer to the Core
Libraries and Ultilities Platform Notes (RTI_Connext_PlatformNotes.pdf).

This chapter will guide you through the process of generating, compiling, and running
a “Hello, World” application on VxWorks MILS 2.1.1 systems by expanding on
Section 4.3.2.1 in the Getting Started Guide; please read the following alongside that sec-
tion.

The instructions in this chapter use Wind River Workbench to create the MILS system
image. The overview of the workflow includes:

[ Step 1: Generate Connext Support Files and Example with rtiddsgen (Section 7.1)
[ Step 2: Create a VxWorks GuestOS Application Project (Section 7.2)
[ Step 3: Create a VxWorks MILS Integration Project (Section 7.3)

[ Step 4: Integrate GuestOS Application Project and Generated rtiddsgen Files into
MILS Integration Project (Section 7.4)

(A Step 5: Deploy MILS Image to Target (Section 7.5)

7-1
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Getting Started on Wind River VxWorks MILS 2.1.1 Systems

7.1

7.2

7-2

Step 1: Generate Connext Support Files and Example with
rtiddsgen

1. Given a sample file with an IDL definition, obtain the Connext support files and
example by following the steps in Section 4.3.2.1 in the Getting Started Guide.

After you have completed this step, you will end up with source files and head-
ers that implement the type support for your IDL definition, as well as an exam-
ple publisher and an example subscriber for the type.

Eventually, when we create our MILS application, we will call the
publisher_main or subscriber_main functions from it, so make sure the
publisher_main or subscriber_main functions are not declared as "static" (mod-
ify the example publisher and subscriber if you need to by simply removing the
"static" qualifier from their function definitions if they have it).

2. If you are using C++, rename all .cxx files to .cpp.

Step 2: Create a VxWorks GuestOS Application Project

1. From the File menu, select

New, Wind River Work- ' V' Wind River Workbench 3.2 % What's New
bench Project. n—
2. In the resulting dlalog @ New Wind River Workbench Project [_ O[]
° ;

T 0 ing 5
select VxWorks MILS arget Operating System _

Select the target operating system for the project, |
VxWorks Guest OS 2.2.3.1

and click Next. Target operating systen@anrks MILS Wiorks Guest 05 2.2,3.1 J =l

@) = Back I Mext > I Firiisfi Cancel |.




Step 2: Create a VxWorks GuestOS Application Project

N o ok

In the Build Type dialog, select Application and click Next.

For the project name, type guestapp, and click Finish.

Right-click on the project and select Properties.

In the left pane of the Properties dialog, select Build Properties.

In the Build Support and Specs tab, set
build spec to PPC85XXgnu.

the Default build spec and the Active

& Properties for guestapp H=] 2
type filter bext Build Properties = -
-~ Resource
E
-~ Binary Parser
- Build Properties ## Buid Support and Specs | Build Tools | Buid Macros | (= Buld Paths | = Libraries |
- Builders
- CiC++ General i
- Cods Coverags Anslyzer & Managed bulld  {makefiles generated by the IDEY
« Project Info " Disabled
- Praject References
~Refactoring History Build command: [ o makeprefice make —no-print-drectory =]
- RunDebug Settings
- Task Tags |
- Walidation q
Available and enabled build specs:
PPCE04gNU Enable all
PPCESXagnu
B a Disable Al
Mew...
Import..,
Rename. ..
oy
Delete. .
Default build spec: [PPCaSKHany =l
Active build spec:
[+ Debug mode
Restare Defaults Apply
®
In the Build Macros tab:

a. Under Build Macro Definitions, set DEFINES to -DRTI_VXWORKS.

b. Define a new build macro named NDDSHOME (click New to add it). Set its
value to the path where RTI Connext is installed. If you are using a Windows
system, use quotes around the path (for example, the value could be "C:\Pro-

gram Files\RTI\ndds.4.5f").

c. Set Active build spec to PPC85XXgnu.

d. In CFLAGS_ARCH, add -mlongcall to the end (leave the rest of the flags in

that cell as is).

Set LIBPATH to -L$(NDDSHOME)/lib/<architecture>.
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Getting Started on Wind River VxWorks MILS 2.1.1 Systems

f. If you will not be using C++: set LIBS to: -Inddscz -Inddscorez

If you will be using C++: set LIBS to: -Inddscppz -Inddscz -Inddscorez

g. Set NET_OB]JS to the following (all in one line):

WIND BASE) /target/vThreads/lib/obj$
WIND BASE) /target/vThreads/lib/objs$
WIND BASE) /target/vThreads/lib/obj$
WIND BASE) /target/vThreads/lib/obj$

Cc
C

CPU) gnuvx/vThreadsNetwrsComponent .o
CPU) gnuvx/vThreadsNetinetComponent .o
U) gnuvx/vThreadsNet CommonComponent . o

$(
$(
$ (
$(
$(
$ (

WIND |
WIND |

P
P
P
BASE) /target/vThreads/1lib/obj$ (CP
BASE) /target/vThreads/lib/obj$

CPU) gnuvx/vThreadsNetUtilComponent .o

)
)
)
)
)
) CPU) gnuvx/avlLib.o

)
)
U) gnuvx/vThreadsNetBufCommonComponent .o
)
)

h. If you will not be using C++: no changes are needed to GOS_OB]JS.

$ (WIND .
$ (WIND_

If you will be using C++: append the following to GOS_OBJS (all in one line):

BASE) /target/vThreads/lib/obj$ (CPU) gnuvx/vThreadsCplusComponent .o
BASE) /target/vThreads/1lib/obj$ (CPU) gnuvx/vThreadsCplusLibraryComponent .o

[_ O[]

® Properties for guestapp

Itype Filker text

- Resource
- Binary Parser
- Build Properties

Build Properties

4

Specify all build properties,

@ Build Support and Specs I # Build Togls ¥ Build Macros | (= Build Paths I =i Libraties I

COpY..

~ Bulders Build macro definitions:

[ CfC++ General
- Code Coverage Analyzer Marme: | Walue | New. .. I
- Project Info PROJECT_TYPE AP
- Project References DEFINES DRTI_VAWORKS Edit. . |
- RunfDebug Settings MDDSHOME "FiimemotProgram Filesindds. 4,50 |
- Task Tags
- Yalidation Rename. .. |

Delete, .,

~Build spec specific settings
Active build spec: IPPCSSXXgnu j

Marne (Commany | Walue (Build spec spedific) | - Mew. ..
P PPZESRY
TOOLARCH Hpe Edit... |
TOOL_PATH |
CFLAGS_ARCH -rcpu=~3540 -mstrict-align -G O -mabi=no-spe...
LIEFATH -L$(NDDSHOME) b/ ppcScti=T2, 2. 590033, 2 Rename. .. |
LIS -Inddscz -Inddscarez
MET_QB1S $iwIND _BASE)karget/vThreads/libjobif(CPU... — CDLI
GOS_0B1S $0WIND_BASE ) target fvThreads)libjobjs(CPU. .. Delete. .. |
DEG_OBIS $iWIND_BASE )karget/vThreads/libjobig{CPU... LI

Restore Defaults |

Apply

@

OK

Cancel

d



Step 2: Create a VxWorks GuestOS Application Project

9. In the Build Paths tab:

a. Add -IS(INDDSHOME)/include
b. Add -ISNDDSHOME)/include/ndds.

& Properties for guestapp

type Filker text

Resource

EBinary Parser

Build Properties
Builders

i+ General
Code Coverage Analyzer
Project Info

Project References
Refactaring History
Run/Cebug Settings
- Task Tags

- yalidation

Build Properties

Specify all build properties.

& Build Support and Specs | zﬁ Build Toals | $  Build Macr

£ (= Build Paths ’5,, L\hrarias|

Redirection root directory: |

Note: Leave this field blank to store build output together with the sources, or enter an absalute path
{enviranment varisbles are permissible) ta redirect the output,

- Build spac specific settings

Braowise...

Active build spec: IPPCBSXXgnu

=

Redirection directary: | PPCESHEgNU

& Include paths:

Default

Include directories

-I§WIND_BASE)target/vThreadsih

-I${WIND _BASE)target/vallh

-I$0WIND_BASE)target /val/hfhypervisor
-I$(WIND_BASE)target /v Threadsiconfig/comps/sre
-I${WIND _BASE)target/vThreads/configicomps)sre/net
-I$0WIND_BASE)target /v Threads srcfdrv/sio
-I$(WIND_BASE)target /v Threadsisrefdre/end
-I$(WIND_BASE)karget /v Threadsihihatlet
-I${WIND_BASE)target/vThreadsihihaketjcertStack
-I$0WIND_BASE)target /v ThreadsihihaMet/muxInterf ace
-I$WIND BASEtarget/y Threads/configficompssrc/hatlet

-I${NDOSHOME )include
-I${NDDSHOME yinclude/ndds

| Generate...
_w |
L

Restore Defaults Apply

K | Cancel |

c. Click OK. If you see a prompt about rebuilding the C/C++ index, click Yes.
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Getting Started on Wind River VxWorks MILS 2.1.1 Systems

10. In the Project Explorer pane on the left, expand Build Targets, expand
<project_name>-pm, and finally expand <project_name>-recursive. Then right-
click on the gnsSrc-excluded item and remove the exclusion for it. Leave the rest
in the default include/exclude mode.

([, Project Explrer 23\-\1‘ = = 7 = O & Getting Started 52

E{;:“r guestapp (aarks MILS Waorks Guest 5 2,2,3.1 Application Projed:) = | |::>|
B5-I§ 8uid Targets (PRCASExDNL - debug)
=[] questapp-pr {guestapp.pr)

E‘B guestaop - recursive
E}; arvioSio. o
H-{= config
[ usrhppink.c =IEOE Chil+
[ vbain.c - excu - Fasts "
E.}{L guestapp {guestapp.sm) Renare Fz

- Indudes
(2= onfig # Parmovve Exclusion Delate

®-& gnssre Open ¥xiorks MILS YxWorks Guest 05 2,2,3,1 Development Shel

11. Configure the network for your setup (open the top-level config directory of
your VxWorks GuestOS project and edit the gnsConfig.xml file to match your
network setup).

% Basic Device Development - guestapp,/config/gnsConfig.kml - Wind River Workbench

File Edit Source Refactor Mavigate Search Project Run Design Window Help

leiti-E & [#F-0-17-|=lh|[2&pB |- -Sc-o -8

f[\jPro]ect Explorer &3 = <===;'> | @ - =0 @ Getting Started [’&, *gnsCorfig.xml &3

E-128 questapp (VxWWorks MILS ¥xWiorks Guest OS5 2.2,3.1 Application Project) 22 saml version="1.0" encar
B ﬂ}{‘u Biuild Targets (PPCESHxgnu - debug) - gnsCanfig.xml - ¥T]
=~ [l guestapp-pm {guestapp.pm) [ Copyright {c) 2010
o @ vhMain.c - modification history:

EIB gueskapp - recursive =l [€] GeneraletworkStack {Settings™)
@q amiaSio.C wmins Fktpe o windriv
= canfig zmins:xsi hitp: e, w3.org

S| configvector. sy xsi:schemalacation hiktpe ersre windris
= gns3rc = [g] Settings
: @ usrAppInit.c Devicellame mottsec
L2 vbMain.c - sxcluded Devicehumnber 1
[+ |if]] guestapp {guestapp.sm) IPAddress 10.10,30,175
- Includes IPMatmask FFFFFFOD
/ config HostAddress 10.10.1.42
- [ K] configieckor. ko HostMame yHosk
- | %] gnsConFig.xml GatewayAddress 10.10.0.1
w | X] osConfig,xml

DeviceMemoryRegiontame DA
L e Registers|

ame

i gy aminSio.c

12. Right-click on the project and build it. If you see a dialog asking if you want to
set the include search path, click Continue.



Step 3: Create a VxWorks MILS Integration Project

7.3  Step 3: Create a VxWorks MILS Integration Project

1. From the File menu, select New, Wind River Workbench project.

2. In the resulting dialog, select VxWorks MILS 2.1.1.

£ New Wind River Workbench Project [_ [ x|

Target Operating System

Select the karnet operating system For the projeck, |

Gargat operaking syskem; | ESTIY o) il R

3. For Build Type, select Integration Project and click Next.

@ New Wind River Workbench Project [_ O]

Build Type
Select the build bype For the project,

Guild (2o =R Tt gy akion Project

Description: | Creates a YuWorks MILS inkegration projeck based on XML files, which ;I
allows ko integrate a complete system,

I-|

Resulting project type:  Inkegration Project

Setup information
’7Used bild kool Maone
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Getting Started on Wind River VxWorks MILS 2.1.1 Systems

4. In the Project dialog: for Project name, type milsimage and click Next.

& New ¥xWorks MILS Integration Projeck [_ (O] %]

Project —

Create a new VieWorks MILS inteqgration praject, ;_’ 4
‘ Projeck name: I milsimage| ’

Lacation

o Create project in workspace
™ Create project at external location

" Create project in workspace with content at external location

Direckary; IC:'|,Users'|,merno'|,workspace_mils'l,milsimage j Browse, . |

5. In the Project Setup dialog: for Board Support Package, select wrSbc85xx and
click Finish.

£ New ¥aWorks MILS Integration Projeck !EI ﬂ

Project Setup —

Specify a project base, i 7

Project base \\
Board support package: IwercBSxx ) j

N >

6. Right-click on the newly created milsimage project and select Properties.

7. In the Project References section, add guestapp (the VxWorks GuestOS project
that you created earlier). Once you accept these changes, you should see your
milsimage and guestapp projects merge into a single entity in the Project

Explorer.
€ Properties for milsimage _ |OOf
|tvpe filker text Project References - v
- Resource

Projects may refer to other projects in the workspace.

Binary Parser Use this page ko specihy what other projects are referenced by the project.

- Build Properties
- Builders Praject refersnces Far ‘milsimage's
- C[C4+ General

- Code Coverage Analyzer

[
=)

‘ =5 queskanp (viewiarks MILS Yewarks Guast OS5 2,2.3,1 Apnlication Praject) )

“Hefactorng Hstory
RunfDebug Settings

- Task Tags

- Walidation




Step 3: Create a VxWorks MILS Integration Project

8. In the Project Explorer pane on the left, navigate to the config directory of the
milsimage project, where you will find the file, milsKernel.xml.

L™ Project Explorer &3 — <-}==f}| - "0

EIIEJI milsirmage (wiorks MILS 2.1.1 Integrakion Projeck)
@ questapp (¥x=\Warks MILS Vi orks Suest ©5 2.2.5. 1 Application Project)

k(2 config
milskernel, il

schedules, <mi
seciuditCarfig. soml

eyebem, xmil

52 5[] [54) [=

C K] vhosml
| Makefile

9. Double-click on milsKernel.xml and use the XML editor to make these changes:

Under MILS Kernel, set RamSize to 0x0A00000.

Under RamPayload, set RamPayloadSize to 0x17000000.

Under PcbMemPool, set PcbPoolAddr to 0xA00000.

Under PayloadsMemPool, set PayloadsMemPoolAddr to 0xB00000.
Under PayloadsMemPool, set PayloadsMemPoolSize to 0x8000000.
Under SharedMemPool, set SharedMemPoolAddr to 0x8B00000.
Under SharedMem?Pool, set SharedMemPoolSize to 0x4000.

Note: After changing the value of a cell, you must move to another cell so that
your change will be picked up.

10. In the Project Explorer pane on the left, navigate to the config directory of the
milsimage Integration project, where you will find the file, vb.xml.

11. Double-click on vb.xml and use the XML editor to make these changes:
® Under VirtualBoard, set RamSize to 0x8000000.
® Under VirtualBoard, set Elflmage to guestapp.sm. Note that the file exten-

sion is .sm, not .pm. Also, if you used a different name for the GuestOS appli-
cation project, you will need to modify this value accordingly.
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® Right-click on the VirtualBoard element and select Add Child, Memory Map
(because we need to map in some devices).

Qg Getting Started (%] *vbeml 23

P il wersion="1.0" encoc
i vh.xml - template v
0. Copyright {c) 2009-

Rkt v windrive
hikEp: v, w3.arg)
Rkt v windrive
wh

ENYeE
#dd DTD Information. ..

Edit Mamespaces. ..

Add After & PassExceptions
Booter [e] Parts
Bookaddress

— [e] sharedMemaory
T::lemerFrequency E Comment
£ Im.?ge ?-7 Add Processing Instruction
BioatLineg

[e] Permissions

12. In the newly created Memory-Map element:
® Set NumMemoryRegions to 3.

® Right-click on the Memory Map element and select Add Child, Region; do
this three times to add three regions.

Make the following changes in each region:

Region 1 Region 2 Region 3
Name | Uart Tsec nvRam
MmuCacheAttr | 0xF36 0xF36 0xF36
Virtual Address | 0xP0000000 0xE0024000 0xF8B00000
Length 0x1000 0x1000 0x01000
PhysicalAddress 0xE0004000 0xE0024000 0xF8B00000

7-10



Step 3: Create a VxWorks MILS Integration Project

13. Save your changes (be sure to switch to another cell after you edit each cell's con-
tents and before closing the file, so it registers all your changes).

Bl

WirtualBoard

#mins

#mins: xsi
%siischemalocation
Mame

1d

RamSize
BoardConfig

Eooter
Bootaddress
TickTimerFrequency

BootLine

[8] Memarymap
MumMernoryRegions
[8] Reqgion

B

Mame
MrmuCache itk
Wirtualdddress
Length
Phrysicalfddress
Reqgion

Mame
MrmuZachedttr
Wirtualdddress
Length
Phrysicalfddress
Reqgion

Mame
MmuCachesttr
WirtualAddress
Length
Physicalfddress

[8] Permissions

wersion="1.0" encoding="UTF-&"
whb.xml - ternplake wirtual board configure
Copyright () 2009-2010 \Wind River Svs

htkp:/ fem windriver .comfwaiiorksMILS
htkp:/ femm w3, orgf 2001 SMLSchema-ine:
htkp:/ fema windriver .comfvaorksMILS
vh

1

OxGE000000

OxFFO0Q000

wbBookElF . bin

OxFOO0a000

10

guestapp,sm

wh(0,mhostiveonorks h=290,0.0.3 e=%0.

Llark

0=F36
O=D0000000
0=1000
O=E0004000

Tsec

0=F36
0=E0024000
01000
O=E0024000

rvRam
0xF36
0:xFEE00000
001000
0xFEE00000
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14. Open the integration project’s Makefile (it should be under the top-level milsi-
mage project; do not confuse it with the guestapp project’s Makefile).

15. Update the VB_OBJDIR make variable to:
./guestapp/PPC85XXgnu/guestapp/Debug
This way we point to the output of the guestapp application project.
16. Update the all make target to $(VB_OBJDIR)/guestapp.sm.

17. Update the rule after the all target so it also references guestapp.sm instead of
hello.sm.

*Makefile 3
#
¥EB_BOOTER_DIR
VE_OBJDIR
PATLOAD FATH

$ (WIND_VEBOOT PATH)/target/bin/$(BSP)
. ./guestapp/PPCESEIgnu/ guestapp/ Debug
§(VE_BOOTER_DIR) §[VE_OEJDIR)

all: §(VE_OBJDIR)/guestapp.st

# template rule for virtual board elf image
# The elf image must reside sowmewhere in the PAYTLOAD PATH
§(VE_OBJDIR]/guestapp.swm :
fecho "Checking for wvirtual board elf image named in config/vb.xml...™ ;%
if [ ! -f §@ 1: thenh
echo "Virtual board elf| image defined in config/vb.xml ($Q) does not exist." 182 ;4
echo "Please provide the file $@ " 1xg&2:%
exit -1:%
£i:4

7.4  Step 4: Integrate GuestOS Application Project and
Generated rtiddsgen Files into MILS Integration Project

1. Import the source files that you generated from your IDL file into the project:
a. Right-click on the guestapp project and select Import...

b. In the dialog, select General, File System. Navigate to the directory that con-
tains your generated files.

c. Click on the directory's name in the left pane of the resulting dialog box and
check all the C/C++ source files and header files from that directory.

d. Click Finish.
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Step 4: Integrate GuestOS Application Project and Generated rtiddsgen Files into MILS Integration Project

If you are using C++, rename all imported .cxx files to .cpp if you haven't already
done so.

Make sure you have removed the static qualifier from the signature of the func-
tions publisher_main and subscriber_main if they had it. These functions
would be in the imported <idl_struct_name>publisher.c  and
<idl_struct_name>subscriber.c files, respectively. The objective is to make them
callable from outside these files.

Using the Project Explorer in the left pane of WorkBench, navigate to the file
usrApplnit.c in the guestapp project. Double-click to edit the file and replace its
entire contents with the following:

#include <stdio.h>
#include <taskVarLib.h>
#include <muxLib.h>
#include <bootLib.h>
#include <routeLib.h>
#include <netShow.h>
#include <usrLib.h>

/* defines */
#undef DEBUG

/* globals */

UINT32 boardNum = O;

extern BOOT_PARAMS sysBootParams;

extern void usrNetworkInit (void);

extern int publisher main(int domainId, int sample count) ;

void usrApplInit (void)
{

char dev[END_NAME MAX + 2]; /* device name + unit */

taskVarInit( );
boardNum = vbConfig-s>boardID;

/* avoid startup messages in console */
taskDelay (sysClkRateGet () * 10);

printf ("\n\n*** MILS User Space RTI App.***\n\n");
printf ("On Virtual Board %d\n\n", boardNum) ;

/* start the network */
usrNetworkInit () ;
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7.5
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routeAdd ("0.0.0.0", sysBootParams.ead) ;
taskDelay (sysClkRateGet () * 1);

printf ("\n\n RTI App Starting \n\n") ;

sprintf (dev, "$s%d\n", sysBootParams.bootDev,
sysBootParams.unitNum) ;

printf ("before ifShow\n") ;

ifShow (dev) ;

printf ("after ifShow\n");

muxShow (sysBootParams.bootDev, sysBootParams.unitNum) ;
printf ("\nAPPLICATION: Launching\n\n") ;

taskSpawn ("pub", 75, 0, 0x20000, (FUNCPTR)publisher main,
0, 100, 0, 0, O, 0, 0, O, 0, 0);

while (1) {
taskDelay (sysClkRateGet () * 60);
printf ("\nVirtual Board %d is alive.\n", boardNum) ;

/*memShow (0) ; */

}

5. Build the MILS Integration project: right-click the milsimage project and select
Rebuild from the context menu. The build should complete with no errors.

Step 5: Deploy MILS Image to Target

Once you have completed Step 4, you should have a MILS image file in your file system.
The location where you can find the image file relative to the MILS integration project is:
obj_wrSbc85xx/milsKernel.elf.

Upload this .elf image file to your target. One way to do this is to upload the file to a
tftpserver that is accessible from your target board, then have the target board pull the
image over the network. Boards with a VxWorks boot loader can do this in a standard
way; consult the board's documentation for further information.

Once you have deployed the MILS image to your board, it will start publishing samples
with your IDL definition as a data type. It will print out to the target's console as it pub-
lishes samples. You can start a subscriber in the same domain on other computers con-
nected to the same network to verify the samples are being sent.
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