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Preface

Scope of Manual

This manual describes the RedHawk Architect™, an easy-to-use GUI interface for
creating and maintaining a runtime and devel opment environment for a single board
computer (SBC).

Structure of Manual

This manual consists of:

* Chapter 1, which introduces you to RedHawk Architect and guides you
through its use.

* An Index containing an alphabetical reference to key terms and concepts
and the pages where they occur in the text.

Syntax Notation

The following notation is used throughout this manual:

italic Books, reference cards, and items that the user must specify appear in
italic type. Special terms may also appear initalic.

list bold User input appearsin 1ist bold type and must be entered exactly
as shown. Names of directories, files, commands, options and man
page references also appear in 1ist bold type.

list Operating system and program output such as prompts, messages and
listings of files and programs appearsin 1ist type.

[1 Brackets enclose command options and arguments that are optional.
You do not type the brackets if you choose to specify these options or
arguments.

hypertext links When viewing this document online, clicking on chapter, section,
figure, table and page number references will display the
corresponding text. Clicking on Internet URLSs provided in blue type
will launch your web browser and display the web site. Clicking on
publication names and numbers in red type will display the
corresponding manual PDF, if accessible.

Related Publications

The following table lists Concurrent documentation for RedHawk Architect and the
components that can be installed using RedHawk Architect. Depending upon the
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document, they are available online on RedHawk Linux systems or from Concurrent’s
documentation web site at http://redhawk.ccur.com/docs.

RedHawk Architect Pub. Number
RedHawk Architect Release Notes 0898600
RedHawk Architect User’s Guide 0898601
RedHawk Linux

RedHawk Linux Release Notes 0898003
RedHawk Linux User’s Guide 0898004
RedHawk Linux FAQ N/A
NightSar Development Tools

NightView User’s Guide 0898395
NightTrace User’s Guide 0898398
NightProbe User’s Guide 0898465
NightTune User’s Guide 0898515
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1
Using RedHawk Architect

This chapter introduces you to the RedHawk Architect and provides instructions for its
use.

Introducing Architect

RedHawk Architect is an easy-to-use GUI interface for configuring, building and flashing
embedded solutions.

RedHawk Architect greatly simplifies the following tasks to create and maintain a runtime
and development environment for single board computers (SBCs):

* instaling custom configurations of the Red Hat® Enterprise Linux®
distribution

¢ instaling and configuring the RedHawk™ operating system

¢ instaling SBC-specific board support packages (BSPs)

¢ installing NightStar™ application development tools

* maintaining and reconfiguring an SBC'sroot file system

¢ flashing thefinal root file system onto a compact flash device
With Architect, you choose the Linux and application modules that will be installed with
the RedHawk kernel. For example, select networking, web server, web browser, database,

X server, minimal or all packages. Architect allows the Linux file system to be customized
and minimized for embedded applications using flash memories as small as 2 GB.

Architect creates and processes a configuration file based upon your selections and
performs actual RPM package installation. It prompts you to insert the necessary
RedHawk, Red Hat, and NightStar media depending upon the features selected.

Creating aroot File System for Embedded Target Boards

To create aroot file system that can be used on a single board computer, use RedHawk
Architect on a RedHawk or Red Hat host system to perform the following steps:

1. Create an image by selecting the software to be installed and building the
image.

2. Configure the image.

3. Customize the image for your embedded application.

1-1
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4, Flash theimageto install it on your target boards.

These procedures are described in the sections that follow. The steps may be repeated to
change the image and/or flash it any number of times.

Running Architect

1-2

For instructions for installing RedHawk Architect, refer to the RedHawk Architect Release
Notes.

Architect must be run as the root user.
To run Architect, type architect at ashell prompt:
# architect

When Architect starts, a dialog appears presenting you with the option to start a new
session or load an existing session.

Welcome to RedHawk Architect.

Before you can begin you must indicate a session
to work with. You may start a new session or
open an existing session.

Create a new session.

|% Open Open an existing session.

Close Close this dialog and choose a session later.

Figure 1-1 Opening RedHawk Architect Dialog

To start a new session, click on the New button. See “Creating a New Session” on page
1-3for details.

A session can be saved at any time and loaded later to continue work on the file system
image. To edit an existing session, click on the Open button. See “Editing an Existing
Session” on page 1-35 for details.

When the Close button is clicked, the RedHawk Architect main window appears, as
shown in Figure 1-2.
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RedHawk Architect

File Help

/4 || || Target: | Estimatedimage Size:

4y Select Products 5 Package Views:

Embedded RedHawk Package Groups -

" Red Hat Packages Package Groups

, - RedHawk Select all packages 4 Undo Show only packages matching:

) NightStar | Install Name Size(KB) Description

Configure Image 2
% | Build Image e

Configure Image B
Customize Image Sy
Flash Image . Packages in Group
Select all packages in group 4 Undo
| Install Name Size(KB) Description

Figure 1-2 RedHawk Architect Main Window

Your choices are:

* dtart a new session by clicking on the New Session icon  or selecting
New Session from the File menu along the top of the window. See
“Creating a New Session” on page 1-3 for details.

* edit an existing session by clicking on the Open Session icon /= or
selecting Open Session in the File menu. See “Editing an Existing
Session” on page 1-35 for details.

Creating a New Session

An Architect session describes all decisions made about a particular file system image,
including:

* thetarget SBC
¢ which software should be installed
* how the software should be configured

1-3
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When you select the New button from the opening Architect dialog, or the New Session
icon or New Session from the File menu along the top of the RedHawk
Architect main window, the New Session dialog, shown below, displays.

Target Board: Concurrent Technologies TP 442/34x (Dual 3U CompactPCl)

Target Board Options

Root Device: CompactFlash (hda) =

Root Device Size: 2 GB -

IO Expansion

j2: None -

oK Cancel

Figure 1-3 New Session Dialog

This dialog enables you to define the target board and its various characteristics using the
fields described below.
Target Board

Specify the target board from the dropdown.

Root Device

Select the root device to use on the target board from the dropdown. The
choices available depend on the board you have selected.

Root Device Size

Select the size of the selected root device that is installed on your board
from the dropdown. The choices available depend on the board you have
selected.

I/O Expansion

This section shows /0O expansion connectors that are available on the
board you have selected. For each /0 expansion connector, you may
designate an expansion module that you may have connected to it. The
choices available depend on the board you have selected.

1-4
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OK

Click on this button when all desired selections have been made. This
dialog closes and the RedHawk Architect main window is activated.

Cancel

Click on this button to cancel any changes made. The dialog closes and you
arereturned to the RedHawk Architect main window.

Selecting Software to Install in the Image

To select the software to install in the file system image, click on Select Products from
the toolbox on the left side of the RedHawk Architect main window. This allows you
to select software from the following three groups:

* Red Hat Enterprise Linux packages
* RedHawk Linux operating system
* NightStar RT tools

Some initial selections are made for you by default; e.g. the core RedHawk OS.

The Estimated Image Size gauge at the top of the RedHawk Architect main
window indicates the approximate size the file system image will be when built. It also
indicates the percentage of the target board’'s root device that will be consumed by the
image.

Selecting Red Hat Packages

To select Red Hat Enterprise Linux packages for the file system image, click on the Red
Hat Packages selection from the Select Products toolbox.

Red Hat packages may be navigated by way of several “Package Views’. Select the
desired package view from the Package Views dropdown. The following views are
available and are described in the subsections that follow.

¢ Embedded RedHawk Package Groups
* Red Hat Package Groups

¢ All Packages

¢ Selected Packages

Using the Embedded RedHawk Package Groups View

TheEmbedded RedHawk Package Groups view providesaview of some Red Hat
packages organized into groups. The groups of packages have been optimized for
embedded RedHawk systems and are meant to simplify the task of choosing packages for
common functionality. This view is shown in Figure 1-4.
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Fle Help

\:% Red Hat Packages

t RedHawk

) NightStar

-, Configure Image o
% | Build Image S
Configure Image i
Customize Image S
Flash Image b

@ d LJ Target: GE Fanuc V7865 Estimated Image Size: abytes‘.l
‘A select Products \__ package Views:

Embedded RedHawk Package Groups «

Packages may be selected or deselected by choosing a package group in the upper pane
and then checking or un-checking packages in that group in the lower pane. All packages
may be selected with the Select all packages in group button.

The Undo button cancels out your last select or unselect operation.

new session - RedHawk Architect

Optimized grouping of packages for building embedded RedHawk systems

Embedded RedHawk

Group Name Description

The minimum set of packages required for an embedded RedHawk system.

Networking Network utilities for an embedded RedHawk system
Networking IPv6 IPv6 network utilities for an embedded RedHawk system
Web Server Apache web server for an embedded RedHawk system

Web Browser Firefox web browser for an embedded RedHawk system.

Database .MySQL database for an embedded RedHawk system.
L~
Packages in Group
-+ Select all packages in group 4 Undo
‘ Install | Name | Size(KB) | Description
[ | sysvinit-2.86-14.i386 189 Programs which control basic system processes.
[] | authconfig-5.3.21-3.el5.i386 1763 Command line tool for setting up authentication from networ
[] | basesystem-80-5.1.1.noarch . 0 The skeleton package which defines a simple Red Hat Linux s
[]  bash-3.2-21.el5.i386 . 5223 The GNU Bourne Again shell (bash) version 3.2
[] | coreutils-5.97-14.el5.i386 . 8810 The GNU core utilities: a set of tools commonly used in shell s..
|:| cpio-2.6-20.1386 280 A GNU archiving program.
[ le2fsproas-1.39-15.el5.i386 2136 Utilities for manaina the second and third extended (ext2/ex... |7

Figure 1-4 Selecting Red Hat Packages, Embedded RedHawk Package
Groups View

Using the Red Hat Package Groups View

1-6

The Red Hat Package Groups view provides aview of Red Hat packages organized
in a hierarchy of groups. The package group hierachy is the standard Red Hat package
group hierachy. Thisview is shown in Figure 1-5.

Packages may be selected or deselected by choosing a package group in the upper pane
and then checking or un-checking packages in that group in the lower pane. All packages
may be selected with the Select all packages in group button.

The Undo button cancels out your last select or unselect operation.



Using RedHawk Architect

new session - RedHawk Architect

File Help

| E8 (3 (B oo GEramacvanss | omated mage sce: [NV T e
4 Select Products . Package Views:

Red Hat Package Groups -
:\"'ﬁ)' bR RIE R e Red Hat grouping of packages
‘ RedHawk Desktop Environments  Applications ~ Development  Servers  Virtualization = Base Systemm  Languages
Group Name Description

) NightStar

GNOME Desktop Environment | GNOME is a powerful, graphical user interface which includes a panel, desktop, syste...

KDE (K Desktop Environment) KDE is a powerful, graphical user interface which includes a panel, desktop, system i

m Packages in Group

-+ Select all packages in group 4 Undo

| Install | Name | Size(KB) | Description E
[] MetworkManager-gnome-0.6 4-8.el5.i386 410 GNOME applications for use with NetworkManager
[ alacarte-0.10.0-1.fc6.noarch 604  Simple menu editor for GNOME
at-spi-1.7.11-3.el5.i386 . 894 .Assistive Technology Service Provider Interface
|:| compiz-0.0.13-0.37.20060817git.el5.i386 . 2282 .OpemGL window and compositing manager
control-center-2.16.0-16.el5.i386 8291 GNOME Control Center
[] dasher4.2.0-2.el5i386 18536 .GNOME Accessibility method
["1  deskton-printing-0.19-20.1.el5.i386 . 258 .Desktoo print icon E

Figure 1-5 Selecting Red Hat Packages, Red Hat Package Groups View

Using the All Packages View

The All Packages view, as shown in Figure 1-6, provides alinear list of all Red Hat
packages.
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new session - RedHawk Architect

Fle Help
B a [J Target: GE Fanuc V7865 Estimated Image Size: ahytes‘.l
| Select Products . Package Views:
All Packages -
ﬁ Red Hat Packages List of all packages available
k RedHawk -+ Select all packages <& Undo Show only packages matching E
) Nightstar | Install | Name | Size(KB) | Description

[] | ElectricFence-2.2.2-20.2.2 1386 52 |A debugger which detect
| .GCUnf2-2.14 0-9.el5.i386 4754 .A process-transparent c...

W [ .GCUnf2-deveI-2 14.0-9 el5.i386 643 .Headers and libraries for ..

W |:| .ImageMagick-s 2.8.0-4.el5 1.1.i386 11424 .An X application for displ...

W |:| .ImageMagick-c++-6.2 8.0-4.el5_1.1.i386 452 .ImageMagick Magick++ li...

) |:| ImageMagick-c++-devel-6.2.8.0-4.el5_1.1.i386 247 | C++ bindings for the Ima..
Customize Image N . . o
|:| ImageMagick-devel-6.2.8.0-4 el5_1.1.i386 312 | static libraries and head...
Flash Image N

|:| ImageMagick-perl-6.2.8.0-4.el5_1.1.i386 306 ImageMagick perl bindings
|:| MAKEDEV-3.23-1.2.i386 641 A pregram used for crea...
O .MySQL-pythcn-l 2.1-1i386 276 .An interface to MySQL
O .NetwcrkManager-D 6.4-8.el5.i386 1265 .Network connection man
[ .NetworkManager-devel-O 6.4-8.el5.i386 27 .Libraries and headers for...
[] | MetworkManager-glib-0.6.4-8.el5.i386 18 Libraries for adding Netw...
|:| .NetworkManager—glib-deve\-o.6 4-8.el5.i386 2 .Header files for adding N...
|:| .NetworkManager-gnome-O 6.4-8.el5.i386 410 .GNOME applications for u..
|:| ORBIit2-2.14 3-4 el5.i386 726 | A high-performance COR...

i

:

Figure 1-6 Selecting Red Hat Packages, All Packages View

Packages may be selected or deselected from this list. The Show only packages
matching box allows you to search for packages by name.

All packages can be selected by clicking on the Select all packages button.

The Undo button cancels out your last select or unselect operation.

Using the Selected Packages View

The Selected Packages view, as shown in Figure 1-7, provides alinear list of al Red
Hat packages that are currently selected for installation.

1-8
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new session - RedHawk Architect

File Help

/- d L‘ Target: GE Fanuc V7865 Estimated Image Size 1208 MB (58% of 2 Gi:L1a%< M)
7l Select Products . Package Views:

Selected Packages -

\'ﬁ; Red Hat Packages List of packages currently selected for installation
k RedHawk “ Undo Show required packages Show only packages matching: D
¥ NightStar | Install | Package Name | Size(KB) | Description |
[ | dhcp-3.0.5-13.el5.i386 2177 DHCP (Dynamic Host Configuration Protocol) server and ...
[  ftp-0.17-33 fc6.i386 83 |The standard UNIX FTP (File Transfer Protocol) client.
., Configure Image ™, B .openssh-askpass-4.3p2-26.e|572.l.\386. 9 .A passphrase dialeg for OpenssH and X
= B telnet-0.17-39.el5.i386 96 |The client program for the telnet remote loegin protocol.
% | Build Image B
ﬁ—\_ B telnet-server-0.17-39 el5.i386 48 The server program for the telnet remote login protocol.
Configure Image 1 1 |
4 tftp-0.42-3.1i386 24 |The client for the Trivial File Transfer Protocol (TFTP).
Customize Image AN
[ |tftp-server-0.42-3.1.i386 32 |The server for the Trivial File Transfer Protocol (TFTP).
Flash Image S
d [  xinetd-2.3.14-10.el5.i386 255 |A secure replacement for inetd.

Figure 1-7 Selecting Red Hat Packages, Selected Packages View

Packages may be deselected from this list. The Show only packages matching box
allows you to search for packages by name.

To include the required packages in the list, check the Show required packages
checkbox. When this box is unchecked, only the optional packages are shown.

The Undo button cancels out your last select or unselect operation.

Selecting RedHawk OS Options

To select RedHawk Linux OS and kernels for the file system image, click on the
RedHawk selection from the Select Products toolbox. The RedHawk page, shownin
Figure 1-8, displays.
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File Hs

. /4 |5 [ Target: GEFanucv7865  Estimated Image Size: 1208 MB (58% of 2 Gi:LLT)]
i Select Products .

Help

ﬁ Red Hat Packages

& RedHawk

J NightStar

-, Configure Image B
% | Build Image .
Configure Image S
Customize Image Sy
Flash Image =

new session - RedHawk Architect

RedHawk Products to Install

X Core 05

RedHawk Kernels to Install
Standard
® Trace

Debug

Figure 1-8 Selecting RedHawk Options

The Core OS product is required and cannot be deselected. Other RedHawk products
will be available in future releases.

Select which RedHawk kernel(s) to install by checking the appropriate checkbox(es):
Standard, Trace and/or Debug.

Selecting NightStar RT Options

1-10

To select NightStar RT tools for the image, click on the NightStar selection from the
Select Products toolbox. The NightStar page, shown in Figure 1-9, displays.
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new session - RedHawk Architect

File Help

/4 |5 [l Terget: GE Fanuc V7865 | Estimated Image Size: 1208 MB (58% of 2 Gi L7}
GlliS=eEE Braohicts = x Install NightStar RT NightProbe™ Data Monitor

- Unintrusive sampling and recording of program data
- Synchronous and asynchronous data capture

- Flexible data display features

- Program data medification

> e Servers Only
:j‘ Red Hat Packages

% NightProbe

k RedHawk % NightTrace - Sampling, recording and replaying APIs
% NightTune NightTrac Event Analyze
) NightStar - Synchronized graphical or text display of all system achivity
: ¥ NightView E - User-defined event logging
'“ - 05 event logging including system calls, interrupts and exceptions
Full Tool Set a - Precision time-stamping of all events

- Powerful data analysis API

-, Configure Image ™ - Function call and parameter tracing
% | Build Image b NightTune™ Performance Tuner
- Dynamic display of system and application performance
Configure Image b - Menitering of CPU use, memory utilization and network operation
- Interactive control of CPUs, priorities, pelicies, shielding and interrupts
Customize Image % J I ] - Dynamic CPU affinity control for processes, threads and interrupts
- Detailed process and thread information
Flash Image =
& NightView™ Source-level Debugger
- Multi-system, multi-process and multi-thread debugging via single interface
- Hot patches including breakpoints, patchpoints, menitorpoints and watchpoeints
% - Application speed conditions and ignore counts

- Dynamic memory (heap) debugging
- Modification and display of variables during execution

NightStar

Figure 1-9 Selecting NightStar Tools

Each NightStar tool is described in the righthand side of the page.

Click on the Servers Only radio button to indicate that only NightStar servers are to be
installed in the image. You may select individual servers from the list by clicking on the
checkboxes for each tool.

Click on the Full Tool Set radio button to indicate that NightStar servers and clients are
to beinstalled in the image.

Configuring an Image (before building)

It is now possible to pre-configure a file-system image before the image has been built by
selecting the first Configure Image from the toolbox on the left side of the RedHawk
Architect main window. This section is only enabled before the build, and is identical to
the steps described in configuring the image after the build, with the exception that there
are no Apply buttons on these pages. See “ Configuring an Image” on page 1-17 for more
information.

1-11
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Building an Image

File Help

4 Select Products 2
-, Configure Image !
% | Build Image S

& | Build

Configure Image .
Customize Image B
Flash Image B

. /4 |5 [ Terget: GEFanucv7865 Estimated Image Size 1208 MB (58% of 2 GitLINgi)]

To build the file system image by installing the selected software, select Build Image
from the toolbox on the left side of the RedHawk Architect main window. The Build
Image page shown in Figure 1-10 displays.

new session - RedHawk Architect

Build Image

To build a system image, specify an image name and a target directory on the host where the image should be built. Only
one image may be built at a time. To build another image, first remove the current image

Build Options

Target Directory:  /var/lib/architectimages Browse

Image Name: |fanuc-1| !

X Use IS0 files if found _/Rip 150s from media

[@' Build.. ‘ “&~ Remove Image

1-12

Figure 1-10 Build Image Page

Choose a directory in which to build the file system image and enter it in the Target
Directory field, or click on the Change button to display afile browser from which to
choose.

NOTE

Do not use / tmp as the image file directory. Packages like “tmp-
watch” might remove filesthat have not been accessed in a certain
number of days, thereby sabotaging the image directory.
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Choose aname for the file system image and enter it in the Image Name field.

NOTE

Make sure that the directory you specify has enough free disk
space to hold one or more file system images, each of which can
be several gigabytesin size.

Click on the Build button to begin the build process. The rest of this section assumes that
you have not previously ripped the 1SOs from their respective media by clicking on the
Rip ISOs from media button. Advanced users may wish to do that to avoid inserting
DVD or CD media repeatedly, however that processis not covered in this document.

Dialogs are presented to guide you through the process of installing the software into the
image. For example, you will be prompted to insert various DVD or CD media, as shown
in Figure 1-11. Follow the directions to load the media, then click OK to begin.

% Build Image Prompt s

@ Please insert the Red Hat Enterprise Linux (Version 5.2) DVD.

Abort

Figure 1-11 Build Prompt to Insert RHEL Media

When OK is selected, the RHEL installation begins. The Build Image screen overlays
the RedHawk Architect main window and tracks the progress, as shown in Figure
1-12.

Clicking Abort at any time in the build process aborts the build. A confirmation message

then displays and you must click on the Close button to close the message box and
reactivate the RedHawk Architect main window.

1-13
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1-14

| Build Image 3

\} Image directory: fvar/lib/architectfimages/fanuc-1
Current Progress
Installing Red Hat Enterprise Linux packages:

[i 1%

glibc-common-2.5-24

Overall Progress
View: Status -

Fetching Red Hat Enterprise Linux packages...
Installing Red Hat Enterprise Linux packages

OK Abort

Figure 1-12 Status of RHEL Installation

A progress bar at the top of the Build Image screen shows the progress of the RHEL
installation from the media.

A progress bar in the lower half of the screen tracks the progress of the complete build
process, including installation of remaining packages. The progress bar can be changed to
an “error log” using the View dropdown. Status messages display in the lower pane.

View

When Status is selected, the Overall Progress displays as a progress bar.
When Error Log is selected, overall progress displays as an error log,
which shows any error messages generated by the build process.
Regardless of the View setting, critical error messages result in pop-up
error dialogs with which you can interact.

Abort

Click on this button to abort the build. A confirmation dialog displays
allowing you to confirm or decline aborting the build process.

Close

Once the build is completed or aborted, click on the Close button to close
the Build Image screen and reactivate the RedHawk Architect main
window.



Using RedHawk Architect

When the RHEL installation is complete, the dialog shown in Figure 1-13 appears.

Build Image Prompt

Figure 1-13 Build Prompt to Insert RedHawk Media

Load the RedHawk Linux media, then click OK. The RedHawk installation begins and
the Build Image screen tracks the progress, as shown in Figure 1-14.

2 Build Image 4

\? Image directory: fvar/libfarchitect/images/fimagel
Current Progress

Installing RedHawk Linux 0S:

Verifying packages.

ccur-crash-4.0-7.4.20081029.i386.rpm: OK
ccur-docs-5.2-20081029.i386.rpm: OK
ccur-gather-5.2-20081029.i386.rpm: OK
ccur-glibc-2.5-18.20081029.i686.rpm: OK
ccur-hyper-5.2-20081029.i386.rpm: OK
ccur-kernel-5.2-20081029.i686.rpm: OK

Overall Progress

View: Status -

Fetching Red Hat Enterprise Linux packages
Installing Red Hat Enterprise Linux packages...
Red Hat Enterprise Linux installed.

Installing RedHawk Linux OS...

oK Abort

Figure 1-14 Status of RedHawk Installation

1-15



RedHawk Architect User’s Guide

1-16

When the RedHawk installation is complete, the dialog shown in Figure 1-15 appears.

2 Build Image Prompt x

@ Please insert the NightStar RT (Version 4.1-5R3 or newer) CD.

Abort

Figure 1-15 Build Prompt to Insert NightStar Media

Load the NightStar media, then click OK to begin. The NightStar installation begins and
the Build Image screen tracks the progress, as shown in Figure 1-16.

b ] Build Image

\? Image directory: fvar/lib/architect/images/imagel
Current Progress

Installing NightStar RT:

Update 5 Packagel(s)
Remove 0 Package(s)

Total download size: 2.1 M

Dependency Installed: ccur-Nview-ptrace.i386 0:7.1.1-1.1 ccur-Nviewp.i386 0:7.1.1-1.1 ccur-nprobe
Updated: ccur-NightProbe-Servernoarch 0:4.1-0.1 ccur-NightTrace-Server.noarch 0:4.1-0.1 ccur-Ni
‘NightStar RT Server' Installation Complete.

| (D]

[«

Overall Progress
View: Status -

Fetching Red Hat Enterprise Linux packages. ..
Installing Red Hat Enterprise Linux packages...
Red Hat Enterprise Linux installed

Installing RedHawk Linux OS...

RedHawk Linux OS installed.

Installing NightStar RT...

OK Abort

Figure 1-16 Status of NightStar Installation

When al software is installed, the completion message shown in Figure 1-17 appears.
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>
\? Image directory: jvar/lib/architectimages/imagel
Current Progress

Configuring image:

@ Build Image completed successfully.

Overall Progress
View: Status -

Installing Red Hat Enterprise Linux packages... [+]
Red Hat Enterprise Linux installed.

Installing RedHawk Linux 0S...

RedHawk Linux OS installed.

Installing NightStar RT...

NightStar RT installed.

Configuring image...

Configuration changes have been applied to the image.

The image is ready!

oK Abort

Figure 1-17 Build Completed Successfully Message

Click OK inthe Build Status diaog, then click Close on the Build Image screento
closeit and reactivate the RedHawk Architect main window.

Configuring an Image

To configure the file system image, select Configure Image from the toolbox on the | eft
side of the RedHawk Architect main window. This allows you to configure the
following three groups:

* General Settings
* Console
* Networking

Some initial selections are made for you by default.
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Configuring General Settings

To configure time zone, root password and default system run level for the file system
image, click on General Settings from the Configure Image toolbox. The General
Settings configuration page appears, as shown in Figure 1-18.

new session - RedHawk Architect

Hle Help

] a LJ Target: GE Fanuc V7865 Estimated Image Size: 1205 MB (58% of 2 Gi LI R

Yy Select Products N General Settings

Configure Image . Time Zone
% | Build Image = America/New_York -
W % System clock uses UTC

Root Password

1

_ﬁ General Settings !

2 - Password: 0000008
a Console Confirm
—‘ Password oL AL L)

(¢ Customize Image k.
. Flash Image hY

@ Networking Run-level

System Run-level: 1 «

-, Apply general settings...

1-18

Figure 1-18 General Settings Configuration Page

Inthe Time Zone section, select the proper time zone for your location from the
dropdown. Click in the checkbox to indicate if your system clock uses UTC.

Inthe Root Password section, enter the root password in the Password field. Reenter
itin the Confirm Password field.

Inthe Run Level section, select the desired default run level from the dropdown.

When all entries are complete, click on the Apply general settings... button to apply
the settings to the image.
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Configuring a Console

To configure a serial console for the file system image, click on Console from the
Configure Image toolbox. The Console Configuration page appears, as shown in
Figure 1-19.

new session - RedHawk Architect

Fle Help
+ S‘ d L‘ Target: GE Fanuc V7865 Estimated Image Size 1205 MB (58% of 2 Gi:LI R H))
43 Select Products A Console Configuration
Configure Image Configure a serial console
@ | Build Image . Serial Port:  tty SO -
", Configure Image Baud Rate: 115200
L i
_!ﬂ General Settings
|=| Console

@ Networking

[/ Customize Image b
.| Flash Image ™

-, Apply console settings...

Figure 1-19 Console Configuration Page

Click onthe Configure a serial console checkbox to activate the fields that define the
port and baud rate for the console.

Select aport from the Serial Port dropdown.
Select a baud rate from the Baud Rate dropdown.

When all selections have been made, click on the Apply console settings... button to
apply the settings to the image.
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Configuring Networking

To configure networking for the file system image, click on Networking from the
Configure Image toolbox. The Network Configuration page appears, as shown in
Figure 1-20.

new session - RedHawk Architect

Fle Help
. /4 |J [ Terget: GE Fanuc V7865 VITA  Estimated Image Size 1205 MB (58% of 2 G )

4 Select Products i Network Configuration

Configure Image S Network Devices
% | Build Image b Edit Device Configuration
-, Configure Image B #:Enabled On Boot |[E@ Device | ) IPv4 Address | & Netmask

) eth3 129.123.30.123 255.255.255.0
!ﬂ General Settings
No eth2 DHCP DHCP

‘ﬁ| Console

@ Networking

Miscellaneous Settings

/¢ Customize Image Hostname: redhawk
./ Flash Image S E 129.134.30.196

Gateway:

Domains: ccur.com iccur.com
Primary

DNS Server 129.1343.1
Secondary

DNS Servar: 129.75.24 6

é“;, Apply network settings.

Figure 1-20 Network Configuration Page

All available network devices are listed in the Devices section.

To configure a particular network device, click on the deviceto select it, then click on the
Edit Device Configuration button. The Configure Network Device dialog shown
in Figure 1-21 displays.
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Configure Network Device

IP Address Configuration

@ Dynamic IP Configuration (DHCP)

Manual Configuration

IP Address Netmask

i oK ‘ Cancel

Figure 1-21 Configure Network Device Dialog

The selected network device is displayed at the top of the dialog.

Click onthe Enabled On Boot checkbox to enable/disable the device automatically on
boot.

Select Dynamic or Manual |P address configuration by clicking on the appropriate radio
button. For manual configurations, enter the 1P address and netmask in the appropriate
fields.

Click on OK to apply the settings to the image and close the dialog. Click Cancel to
cancel changes.

On the Network Configuration dialog (Figure 1-20) in the Miscellaneous
Settings area, supply the hostname, default gateway, domains, primary and secondary
DNS server addresses in the appropriate fields.

When al selections have been made, click on the Apply network settings... button to
apply the settings to the image.

Customizing an Image

To further customize the file system image, select Customize Image from the toolbox
on the left side of the RedHawk Architect main window. This allows you to customize
the following four groups:

¢ Kernel Manager
¢ Additional RPMs
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* File Manager
* Chroot Shell

Each of these customizations will be fully described in the following sections.

Kernel Manager

To customize kernel settings for the file system image, click on Kernel Manager from
the Customize Image toolbox. The Kernel Manager page appears, as shown in
Figure 1-22

new session - RedHawk Architect

File Help

4 Select Products ™.
Configure Image i

%  Build Image N
-4, Configure Image s

/i Customize Image .

& Kernel Manager

* Additional RPMs
v

=
File Manager

@ Chroot Shell

) Flash Image 5

'ﬁ' La LJ Target: GE Fanuc V7865 VITA Estimated Image Size gabytes!

Manage Kernels

Kernel to Boot
Choose the kernel which will be booted by default on the target board.

RedHawk Linux 5.2-20081029 (Trace=Yes, Debug=No) -

Customn Kernel Operations
Graphical Configuration

Invoke the graphical kernel configuration tool. This tool allows you to
create a custom kernel configuration interactively.

Configure Custom Kemel | Based On  Static ~

Transfer Configuration
Mowve kernel configurations between the host and the target image

Import Kernel Configuration Export Kernel Configuration

Cormpile Configuration
Create a custom kernel based on the current custom configuration

Build Custom Kernel Remove Custom Kernel
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Figure 1-22 Kernel Manager Page

The Kernel Manager allows you to perform different functions with the kernel
configuration in the target image.

The Kernel to Boot area allows you to choose which installed kernel should be the
default kernel that boots in the target image. Any change made to this setting is
customized in the target image immediately.
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The Custom Kernel Operations area contains several different functions related to
configuring and building custom kernels for the target image. These functions will be
described in the following sections.

Note that only one custom kernel configuration, and therefore one custom kernel, can be
associated with a specific target image at any given time.

Kernel

The Configure Custom Kernel button begins the process of creating a custom kernel
configuration. The custom kernel configuration is based upon the kernel configuration that
is selected in the dropdown menu that is immediately to the right of the Configure
Custom Kernel button.

The choices in the dropdown are: Static, Trace-Static, Debug-Static and Custom.
The first three create new configurations based on the configurations of the standard
RedHawk kernels. The Custom choice bases the new configuration on the current
custom kernel configuration that is associated with the image; thus, the Custom choice
can be used to further customize a configuration that you have already customized or
imported.

Pressing the Configure Custom Kernel button will bring up two different dialog
windows. The first dialog window displays overall configuration progress status, as
shown in Figure 1-23.

Custom Kernel Manager s

} Image directory: fvarflib/architectfimages/imagel
Current Progress

Running ccur-config

Configuring version: 2.6.26.6-RedHawk-5.2-custom
Backing up existing .config to .config bak
Cleaning source tree...

Overall Progress

View: Status -

Starting custom kernel configuration process.
Using static configuration.

oK Abort

Figure 1-23 Custom Kernel Dialog
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This window shows the status of running the ccur-config command in the target
image kernel source directory. The ccur -config command will eventually bring up the
Linux Kernel Configuration window to customize the kernel, as shown in Figure
1-24.

File Edit Option Help
o wHl[ 1 E]
Option [J Option 5
L —&Prompt for pment and/or ir p de/dri
—Local version - append to kernel release:
OConfigure standard kernel features (for small systems) —OAutomatically append version information to the version string
—[EIEnable loadable module support —[ Support for paging of anonymous memory (swap)
[B-Enable the block layer (NEW) —&System VIPC
Lo schedulers —&POSIX Message Queues
[-Processor type and features —OBSD Process Accounting -
L Oparavirtualized guest support —Export task/process stalistics through netlink (EXPERIMENTAL)
[-Power management options. —DOAuditing support
[AACPI (Advanced Configuration and Power Interface) Support -1 Kernel .config suppart
‘CPU Frequency scaling M L HEnable access lo .config through /prociconfig.gz
[-Bus options (PCl etc.) —(16) Kernel log buffer size (16 => 64KB, 17 => 12BKB)
OPCCard (PCMCIA/CardBus) suppart —DOControl Group support
Osupportfor PCI Hotplug —[I SoftIRCs to be affected by preemption blocks
—Executable file formats / Emulations —(0) SoftIRQ daemon priarity
—Networking ([ Lock break throtile
[-Device Drivers L(JG) Lock break throttle limit
—Generic Driver Options. —(0) Events daemaon priority
—EConnector - unified userspace <-> kernelspace linker —(128) Kernel virtual address space reserved for vmalloc and ioremap
—DOMemory Technology Device (MTD) support —_— = = i

(—EAParallel port suppart

(—Plug and Play support

([ Black devices

—EAMisc devices
—EATAATAPUMFM/RLL support
[-5C8I device support

-SCSI Transports
SCSllow-level drivers

([ Fusion MPT device support
(—IEEE 1394 (FireWire) support
120 device support
—OMacintosh device drivers
[F-EANetwork device support

(—[EdSerial ATA (prod) and Parallel ATA (experimental) drivers
—EMultiple devices driver support (RAID and LVM)

General setup

Figure 1-24 Linux Kernel Configuration Dialog

This window allows you to customize almost any aspect of the custom kernel
configuration. It is expected that users who are performing this step have a thorough
understanding of Linux kernel configuration.

Note that you must Save the kernel configuration before you exit the Linux Kernel
Configuration window. Failure to Save the configuration will result in an error being
displayed in the Custom Kernel Manager dialog window and no changes to the
custom kernel configuration will be made.

Import Kernel Configuration

1-24

TheImport Kernel Configuration button allows you to choose a configuration file on
the host system and import it to become the custom kernel configuration in the target
image.

Note that once a custom kernel configuration has been imported you can further customize
it by using the Configure Custom Kernel button and selecting the Custom kernel to
base the configuration on.
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Export Kernel Configuration

The Export Kernel Configuration button allows you to copy the target image’s
current custom kernel configuration to the host system.

Build Custom Kernel

The Build Custom Kernel button allows you to build a complete and installed custom
kernel in the target image. You must first have created a custom kernel configuration,
either by using the Configure Custom Kernel button or by using the Import Kernel
Configuration button.

Building a custom kernel compiles each file that comprises the Linux kernel and this
process can take quite a bit of time to complete. Once you start the process, you will see
the Custom Kernel Manager dialog appear, as shown in Figure 1-25 and it will
describe the entire process.

Custom Kernel Manager .

-.\} Image directory: /varflib/architectfimages/imagel
Current Progress
Running ccur-config

Configuring version: 2.6.26.6-RedHawk-5.2-custom
Backing up existing .config to .config.bak
Cleaning source tree...

Overall Progress
View: S5tatus -

Starting custom kernel build process.
Invoking ccur-config.

oK Abort

Figure 1-25 Initial Build Progress

Initially ccur-config will be invoked and once that completes the kernel build stages
will begin, as shown in Figure 1-26.
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Custom Kernel Manager ®

\? Image directory: jvar/lib/architectfimages/imagel
Current Progress

Running make bzlmage

CC  kernel/ptrace.o [=]
s drivers/ata/libata-scsi.o

Ce arch/x86/kernel/i387 .0

cec drivers/acpi/dispatcher/dswscope.o

CE kernelftimer.o

ce block/blk-settings.o

CcC fs/fifo.o
% drivers/acpi/dispatcherjdsmethod.o
CC mm/backing-dev.o

Overall Progress

View: Status -
Starting custom kernel build process.
Invoking ccur-config.
Completed ccur-config.
Invoking make bzimage.
oK Abort

Figure 1-26 Kernel Build Stages
Finally, once the entire build and install process is complete, the kernel source tree will be

cleaned to free up the temporary space used to build the kernel. At this point the entire
build process will be complete, as shown in Figure 1-27.
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|

} Image directory: fvar/libj/architect/images/imagel
Current Progress

Running make distclean

CLEAN scripts/basic [3
CLEAN scripts/mod

CLEAN scripts/kconfig

CLEAN scripts

CLEAN tmp_versi Custom Kernel Manager Done

CLEAN wmlinux Sy
CLEAN include/co
CLEAN .config .co

s2.0 tmp_kallsy
@ Custom Kernel Manager completed successfully.

inuxjversion.h in

< 4[]
Overall Progress
View: Status -
Invoking make modules. [«]
Completed make modules.
Invoking make modules_install.
Completed make modules_install.
Invoking make install.
Completed make install.
Invoking make distclean.
Completed make distclean.
Completed custom kernel build process. -
oK Abort

Figure 1-27 Kernel Build Complete

The custom kernel automatically becomes the default kernel to boot. If this choice is not
desired, change the kernel to boot using the Kernel To Boot area as described above.

Remove Custom Kernel

The Remove Custom Kernel button allows you to remove the current custom kernel
from the target image. This will remove the entry in grub.conf aswell asall of the
associated kernel filesin the image.

Note that the custom kernel configuration itself is not removed. Thus, it is still possible to
build a custom kernel based on the current custom kernel configuration that still remains
in the target image.

Additional RPMs

To install additional RPMs into the target file system image manually, click on
Additional RPMs from the Customize Image toolbox. The Install Additional
RPMs page appears, as shown in Figure 1-28.
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Fle Help

4 Select Products .
Configure Image o
/¢ Customize Image

& Kernel Manager

ﬁ Additional RPMs

=
File Manager

@ Chroot Shell

.. Flash Image BN

Install Additional RPMs

To install RPM packages in the target system image, select the packages and press Install RPM.

new session - RedHawk Architect

/4 |5 [l Terget: GEFanuc V7865 VITA | Estimated Image Size 1205 MB (58% of 2 Gl Ll )

Look in: Juserland,fjason,fs.2.21i386

M| Compu

1’:3 jason

" ccur-gather-5.2.2-20090320.i386.rpm
i ccur-kernel-5.2.2-20090320.i1686.rpm

) ccur-kernel-debug-5.2.2-20090320.i686.rpm

ccur-kernel-kdump-5.2.2-20090320.i686.rpm

| ccur-kernel-source-5.2.2-20090320.1386.rpm

| ccur-kernel-trace-5.2.2-20090320.i686 rpm

| ccur-kernheaders-5.2.2-20090320.i386.rpm
W ccur-vmlinux-5.2.2-20090320.i686.rpm

| ccur-vmlinux-debug-5.2.2-20090320.i686.rpm
) ccur-vmlinux-kdump-5.2.2-20090320.i686.rpm
~J ceur-vmlinux-trace-5.2.2-20090320.i686.rpm

Install RPM

File Manager
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Figure 1-28 Install Additional RPMs Page

The Install Additional RPMs page can be used to locate RPM files on the host system
and then easily install them into the target file system image. Note that the interface
supports multiple selection; if you have a set of RPMs that have dependencies upon each
other you will need to select all of the RPMs simultaneously to have them properly

installed together into the target file system image.

To copy various files into the target file system image manually, click on File Manager
from the Customize Image toolbox. The File Manager page appears, as shown in

Figure 1-29.
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Fle Help

Configure Image 2
% | Build Image ™

k Kernel Manager

-2 Additional RPMs
.

=
File Manager
@ Chroot Shell

../ Flash Image 0

File Manager

The File Manager allows you to manage files and directories in the target system image. To copy files from the host file system,
make your selection, then select a directory in the target and press Copy. To delete selected directories or files, right click on the

mouse for the delete option.

Host: /home/jason/projects

. Compu..
1’33 jason

Q

) @

' 4 (5 |G Terget: GE Fanuc V7865 VITA | Estimated Image Size: 1205 MB (58% of 2 Gt i)

Target: [ /var/l...imagel ~ ) )

bin
boot
dev
etc
home
lib
media
mnt
opt
proc
root
sbin
selinux
srv
sys
usr
var

Chroot Shell

Figure 1-29 File Manager Page

The File Manager page supports many features including multiple selection, the ability
to create new directories in the target file system image, and the ability to delete filesin

the target system image.

To customize the target file system image manually, click on the Chroot Shell from the
Customize Image toolbox. The Chroot Shell page appears, as shown in Figure 1-30
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new session - RedHawk Architect

File

4y Select Products 5 Chroot Shell
Configure Image S This option will invoke an interactive bash shell in a terminal where you may run commands to further customize the
% | Build Image = be applied only to the image directory
-, Configure Image B
// Customize Image 3 @ Run chroot shell in  Gnome terminal -

Help

- d L._‘ Target: GE Fanuc V7865 VITA | Estimated Image Size: 1205 MB (58% of 2 GLREIAYTEY]

image. The root directory of the shell will be the image directory. All changes made to the file system from the shell will

& Kernel Manager

* Additional RPMs
N

=
File Manager

@ Chroot Shell

.. Flash Image N

1-30

Figure 1-30 Chroot Shell Page

From this toolbox you can open a“chroot” shell in aterminal window. Select the type of
terminal from the dropdown and click on the Run button. A terminal screen opens, as
shown in Figure 1-31
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Architect chroot shell

File Edit View Terminal Tabs Help

Entering embedded image configuration shell.
Exit the shell when you are finished.

embedded-image#

Figure 1-31 chroot Shell

This provides a shell with the root directory being the file system image directory. All
changes made to system files (including software installed or removed) will be done in the
file system image directory only. The host’s root file system will not be affected.

Exit the shell when changes are compl ete.
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Flashing an Image

1-32

To copy atarget root file system image to a CompactFlash device, select Flash Image
from the toolbox on the left side of the RedHawk Architect main window. This will
display the Flash Image page, as shown in Figure 1-32.

new session - RedHawk Architect

File Help

% [ 4 [erget GF Fanuc V7865 estimated mage size:
/4 Select Products = Flash Image to USE Device
Configure Image b This utility requires a USB flash device connected to the host. The image specified by Image Directory' will be installed on
the flash device, which may then be installed on the target board and used to boot that board
% Build Image b
-, Configure Image & Flash Settings
[/ Customize Image . Target Image: fvarflib/architectfimages/fimagel
./ Flash Image b

: TN ]
[ Flash...
rems to USB Device ‘ w/ ‘

Figure 1-32 Flash Image Page

The Flash button allows you to copy aroot file system image onto a CompactFlash that is
connected directly to the host machine via a USB-to-CompactFlash adapter. Note that
IDE/SATA CompactFl ash adapters are not supported at thistime.

CompactFlash devices can be bought inexpensively at many retail stores that sell
computer accessories. Note that the duration of the flashing process depends upon the
performance rating of the specific CompactFlash device. It is recommended to use
CompactFlash devices that have a minimum of a 40MB/s read/write performance rating.

Pressing the Flash button will begin copying the target root file system onto the
CompactFlash device by bringing up the Flash Image dialog, as shown in Figure 1-33.
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\? Image directery: /var/libjarchitectfimages/imagel

Current Progress

[TTTTTT] 20%

Searching for flash device

Overall Progress

View: Status -

oK Abort

Figure 1-33 Flash Image Dialog

The host system will now be scanned for attached CompactFlash devices and a choice will
be presented to the user, as shown in Figure 1-34.

A
\? Image directory: fvar/lib/architectfimages/imagel

Current Progress

Searching for flash devig

Flash Image Option

The following USB flash devices are
@ attached to this host. Select one to flash
the image to

Jdev/sdd

oK Abort

Overall Progress

View: Status -

oK Abort

Figure 1-34 Flash Destination Choice

Press OK to choose the appropriate device, confirm the operation one last time and then
the copy will begin, as shown in Figure 1-35.
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® Flash Image x

3 Image directory: /varflib/architect/images/fimagel

Current Progress

80%

Installing image in /dev/sdd1

Overall Progress

View: Status -
Retrieved filesystem info from image
ext3 filesystem created in /dev/sdd1
Made /dev/sdd a bootable medium...
Jdev/sdd1 is mounted...
OK Abort

Figure 1-35 Flash Copy Begins

Note that no initial check is made to determine whether the image will fit onto the size of
the selected CompactFlash device. If the copy fails because of insufficient space, an error
message will be displayed, as shown in Figure 1-36.

At
\"? Image directory: fvar/lib/architect/images/imagel

Current Progress

80%

Installing image in /dev/sdcl

0 Error installing image to flash medium

Overall Progress

View: Status -
Retrieved filesystem info from image...
ext3 filesystem created in /dev/sdcl..
Made /dev/sdc a bootable medium
Jdev/sdcl is mounted
oK Abort

Figure 1-36 Flash Dialog Error

If the CompactFlash is large enough to hold the image, and no other error occurs during
the copy, a success dialog will be presented, as shown in Figure 1-37.
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\} Image directory: fvarflibfarchitect/imagesfimagel

Current Progress

Owerall Progress

View: Status -

Retrieved filesystem info from image
ext3 filesystem created in /dev/sddl
Made /dev/sdd a bootable medium
Jdev/sddl is mounted...

Image installed to /dev/sdd1
Installation of bootloader is complete
Jdev/sddl is unmounted..

Ready to boot-up the target board!

0K Abort

Figure 1-37 Flash Copy Completed

Once the copy has completed successfully the CompactFlash can then be placed onto the
intended target board and the board can be reset to boot into a fresh RedHawk installation.

Editing an Existing Session

A session can be saved at any time and loaded later to continue work on a file system
image.

To save the current session click on the Save Session icon = or on Save Session in
the File menu. Selecting the Save Asicon I or Save Session As inthe File menu
displays afile selection dialog.

NOTE

Performing a Save Session As will not save any associated
image path with the session file. Thisis useful for cloning ses-
sions to be used to create multiple images. Always use Save

Session if you want the image path to be saved in the session
file

To load an existing session, click on the Open Sessionicon /# or on Open Session in
the File menu. You may also click on the Open button from the opening dialog when
Architect first starts.
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Updating Software with NUU

1-36

Concurrent’s Network Update Utility (NUU) is a graphical user interface which allows
you to install, update and remove RPM packages on a system. The packages are
downloaded from a remote yum repository. For more information about NUU, see
http://redhawk.ccur.com/updates/index.html.

NUU may be used to maintain the softwareinstalled in afile system image. NUU is an X-
based application. Running X applications under a chroot shell requires the following
specia X configuration on the host system:

1. Runthe gdmsetup command and uncheck the box that reads “Deny TCP
connectionsto Xserver” under the “ Security” tab.

# gdmsetup

2. Restart the X server:
# killall Xorg

3. Run the command:
# xhost +


http://redhawk.ccur.com/updates/index.html
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