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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 development 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.

¢ Chapter 2, which explains Importing ISO Images to avoid repetetive
manual optical media insertion.

® 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 in italic.

list bold User input appears in 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 appears in 1ist type.

[] 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 URLs 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.
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Related Publications

The following table lists Concurrent documentation for RedHawk Architect and the
components that can be installed using RedHawk Architect. Depending upon the
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 Cluster Manager User’s Guide 0898016
RedHawk Linux FAQ N/A
NightStar RT 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 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):

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

* installing and configuring the RedHawk™ operating system

¢ installing SBC-specific board support packages (BSPs)

* installing NightStar™ RT application development tools

® maintaining and reconfiguring an SBC’s root file system

¢ flashing the final 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 RT media depending upon the features selected.

Creating a root File System for Embedded Target Boards

To create a root file system that can be used on a single board computer, use RedHawk
Architect on a supported 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.

4. Flash the image to install it on your target boards.
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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 a shell prompt:
# architect

Note that the sudo (8) command can alternatively be used to run Architect if that
method is preferred to using a root shell.

The very first time Architect is invoked after it is installed, a dialog appears presenting you
with the Architect End User License Agreement.

i |

End-User, License

RedHawk Architect 4.1

Please read the following End-User License Agreement and click the Accept
button if you agree to the terms.

CONCURRENT END-USER LICENSE AGREEMENT =
SOFTWARE PRODUCTS: L'

Open Source Components: RedHawk Linux Operating System, RedHawk Cluster
Manager, RedHawk High-Performance Math Package, RedHawk Global File System,
RedHawk High Awailability NFS, RedHawk Frequency Based Scheduler (FBS), RedHawk
Target Licenses and all related documentation.

Concurrent Proprietary Components: NightStar LX, NightStar RT, SIMulation
Workbench, Laboratory Workbench, RedHawk Architect, MAXAda For RedHawk,
MaXAda AXl For RedHawk, FORTRAN 77 For RedHawk, RedHawk Linux Systems Exerciser,

Pioucll Loaade LIMAE T Ml Smonook Libueaoce. Boodll Laasle LS Diaarieo Pucicoce o all caladod

4]

’ Reject ]| Accept |

Figure 1-1 Architect End User License Agreement

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

Cancel

Create a new session.

Open an existing session.

Close this dialeg and choose a session later.

Welcome to RedHawk
Architect 4.1

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

Figure 1-2 Opening RedHawk Architect Dialog

To start a new session, click on the New button. See “Creating a New Session” on page

1-4 for 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 1-38 for details.

When the Cancel button is clicked, the RedHawk Architect main window
appears, as shown in the following figure.

A

File Tools Help

- E

&9 @ﬂ Estimated Image Size: |

4 Select software
‘ 1 Red Hat Packages

‘ b RedHawk

‘ 2 NightStar RT

Canfigure Image

# | Build Image

Flash Image

Customize Image ™

Select New Session or Open Session to get started

Figure 1-3 RedHawk Architect Main Window

1-3
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Your choices are:

® start 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 1-4 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 1-38 for details.

Creating a New Session

1-4

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

® the target SBC

¢ which software should be installed

® how the software should be configured

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.

RedHawk Release: | RedHawk 5.4 |v|

Target Board: | Concurrent Technologies TP 442/34x (CompactPCl SBC) |v|

~Target Board Options

Root Device: | CompactFlash (hda) |v|

Root Device Size: 2 GB |v|

- 1fO Expansion

J2: None |~

Cancel ‘ [ Ok ]

Figure 1-4 New Session Dialog

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



RedHawk Architect User’s Guide

RedHawk Release

Specify the version of RedHawk to be used for creating the target file-
system image. Be sure that you have the correct version of the RedHawk
and Red Hat Enterprise Linux media or ISO files necessary to create a
target file-system image of the specified RedHawk release.

Target Board

Specify the target board from the dropdown. Select NONne to build a
generic image that does not target any particular board. You may indicate
specific hardware parameters such as root device by using the
Configure Image toolbox.

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 I/O expansion connectors that are available on the
board you have selected. For each I/O 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.

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
are returned 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

1-5
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¢ 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.

Once an image is built, you may click on the Refresh Image Size button to
calculate the actual image size as it is stored on disk. Alternatively, you may select
Refresh Image Size from the TOOIs menu. The Estimated Image Size
gauge will be updated to reflect the current actual size.

The spin control box to the right of the Estimmated Image Size gauge may be used
to change the desired maximum size of the image. This value cannot exceed the known
size of the root device but it can be made smaller. If the size of the root device is unknown
the maximum value allowed is 1 terabyte.

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 PQckage Views dropdown. The following views are
available and are described in the subsections that follow.

¢ Embedded Package Groups
® Red Hat Package Groups

¢ All Packages
¢ Selected Packages

Using the Embedded Package Groups View

1-6

The Embedded Package Groups view provides a view 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 the following figure.

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 UNAO button cancels out your last select or unselect operation.
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File Tools Hel
H i Help Y

4 3 @@ @ comedimagesie. IETTYCTYE of 2o o [ow
il Select Software ~Select Base Distribution Packages to Install

7 Fed Hat ackages Red Hat Enterprise Linux 5.4 Package View: [Embedded Package Groups |~
‘&‘ Embedded Client | Embedded Server |
Group Name | Description =

‘ ! NightStar RT Minimal The packages in this group are required for any embedded RedHawk system
NFS/NIS This group contains NFS and NIS clients.

Networking This group contains various network protocol clients.

W MySQL Database This group allows you to run MySQL clients on the system

W PostgreSQL Database This group allows you to run PostgreSQL clients on the system

W Graphics Install this group of packages to use the base graphical (%) user interface
| -+ Select all packages in graup| @

K1Y

Install | Name | Size(KB) | Description |
[  nfs-utls-1.0.9-42.el5.i386 768 NFS utilities and supporting clients and daemons for ...
[ nfsd-acl-tools-0.3.3-1el5.i386 100 The nfs4 ACL tools
[  ypbind-118-12.el5.i386 53 The NIS daemon which binds NIS clients to an NIS do.

4%

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

Using the Red Hat Package Groups View

The Red Hat Package Groups view provides a view of Red Hat packages
organized in a hierarchy of groups. The package group hierachy is the standard Red Hat
package group hierachy. This view is shown in the following figure.

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 UNAO button cancels out your last select or unselect operation.
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File Tools Help

G @ R coimaed mage seo: [T TICIES o

#il Select Software

@ Red Hat Packages

L RedHawk

|[z0e8 [

~Select Base Distribution Packages to Install

Red Hat Enterprise Linux 5.4 Package View: [Red Hat Package Groups

Desktop Envirenments I Applications I Development ‘ Servers | Base System | Languages }

) NightStar RT

4, Configure Image 5
#% | Build Image i
Customize Image =

Flash Image i

Authoring and Publishing  These tools allow you to create documentation in the DocBook format an

Eclipse The Eclipse Integrated Development Environment.

Engineering and Scientific This group includes packages for performing mathematical and scientific

Games and Entertainment Various ways to relax and spend your free time

Group Name | Description Il

Editors Sometimes called text editors, these are programs that allow you to crea... i

Graphical Internet This group includes graphical email, Web, and chat clients E

| ~+ select all packages in group!

Install | Name | Size(KB) | Description b=
[] emacs-21.4-20.el5.i386 4583 GNU Emacs text editor
[ emacs-leim-21.4-20.e/5.385 9160 .Emacs Lisp files for input methods for internati...
[ emacs-nox-21.4-20.el5.386 4185 GNU Emacs text editor without X support |
[l  emacspeak-23.0-3.el5.ncarch 8877 emacspeak -- The Complete Audio Desktop
[  gnuplot-emacs-4.0.0-14.e/5.386 348 .Emacs bindings for the gnuplot main application
[ nedit-5.5-21el5.i386 1574 .A GUI text editor for systems with X =

Figure 1-6 Selecting Red Hat Packages, Red Hat Package Groups View

Using the All Packages View

The All Packages view, as shown in the following figure, provides a linear list of all

Red Hat packages.
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File Tools Help A
Fa 3 B4 €9 @) cstimated image Size 1246.8 MB (62% of 2.LRq3)] | [zoce [Z]
4 Select Software | Select Base Distribution Packages to Install
‘  red vatrckages ‘ Red Hat Enterprise Linux 5.4  rackage vView: (Al packages =
‘ W RedHawk ‘ [ ~+ Select all pa(kagesl I 4 Undo | Show only packages matching: || |
—————————————————— ‘ Install | Name | Size(KB) | Description H
7
‘ )7 NightStar RT ‘ [] CElectricFence-222-202 2386 54 A debugge
[[] GConf2-214.0-9el5i386 4868 A process-
[[] GConfz2-devel-2.14.0-9 &l5.386 658 Headers a
8 Coniguie imag S ] imageMagick-6.28.0-4.8l5_11i386 11698 An X applic
S Imans N [ imageMagick-c++-6.2.8.0-4.el5_11i386 463 ImageMagi
Customize Image
JsbMmie e [l imageMagick-c++-devel-6.2.8.0-4 el5_11i386 253 | C++ bindin
R = [ imageMagick-devel-6.2.8.0-4.l5_1.1i386 319 static librar..
[l imageMagick-perl-6.2.8.0-4.el5_11i386 314 ImageMagi.
E‘ MAKEDEV-3.23-1.2.i386 657 A program ..
[] MysQL-python-1.21-1i386 283 Aninterfac...
[l NetworkManager-0.7.0-9.el5.i386 3487 Network c..
[] networkmanager-devel-0.7.0-9.el5.i386 93 Libraries a..
[] MNetworkManager-glib-0.7.0-9.el5.i386 158 Libraries fo..
[] MNetworkManager-glib-devel-0.7.0-9.el5.i386 1321 Header file H
A

Figure 1-7 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 the following figure, provides a linear
list of all Red Hat packages that are currently selected for installation.
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A

[EIE)

File Tools Help Y

o 3 63| 6 @ | Estimated image size: [[EL I IICEOIER GBI |[z0ce 2]

74l Select Software | SelectBase Distribution Packages to Install
‘  ped bt ackeges ‘ Red Hat Enterprise Linux 5.4  rackage view [Selected Packages [
‘ & RedHawk ‘ | 4 Undo ‘ || show required packages Show only packages matching “—‘\
————————————— ‘ Install | Name | Size(KB) | Description Ed
‘ R LA ‘ [ xaw3d-15e-101i386 318 | A version of the MIT Athena
[ atk-112.2-1fcB.i386 875 Interfaces for accessibility s..
=) .b\tstream-vera-fonts-l.lo-? noarch 592 .B\tstream Vera Fonts =
eiCofigire Image o =] |cairo-1.2.4-5.¢l5i386 1118 A vector graphics library
¥ Buid imags | [  chkfentpath-1.10.1-1.1i386 13 Simple interface for editing t...
Qistbmiasimade 4 cups-libs-1.3.7-11.el5_4.3i386 324 Common Unix Printing Syste
jAenImags o [ emacs-21.4-20.l5i386 4583 GNU Emacs text editor
[ .emacs-common-zl 4-20.el5.i386 32629 Emacs common files
[  emacs-leim-21.4-20.el5.i386 9160 Emacs Lisp files for input me..
B emacs-nox-21 4-20.el5i386 4185 GNU Emacs text editor witho
[¥]  emacspeak-23.0-3.el5.n0arch 8877 emacspeak -- The Complete...
E .fontconﬁg-z 41-7.el5.i386 369 Font configuration and custo
[ freetype-2.2.1-21el5_3.i386 626 A free and portable fontren...
¥ gd-2.0.33-9.4.el5 11i386 566 A graphics library for quick ... ’;‘

Figure 1-8 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 UNAO button cancels out your last select or unselect operation.

Selecting RedHawk OS Options

1-10

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,
shown in the following figure, displays.
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A untitled - RedHawk Architect) e
File Tools Help
/4 3 G| @ @ estimated mage o ECEELTYCY, of 2.0 68) | [zoes
< Select Software " ~Select RedHawk Products to Install

—RedHawk Kernels to Install

k REdH“k

|| standard kernel

[ Trace kernel

‘ - e Hat Packages ‘ RedHawk Linux OS 5.4
T
|

)" NightStar RT
‘ I || Debug kernel

-~ Options
W || Extra kernel debugging features
% | Build Image b

Customize Image

Flash Image

About RedHawk |

Figure 1-9 Selecting RedHawk Options

Select which RedHawk kernel(s) to install by checking the appropriate checkbox(es):
Standard, Trace and/or Debug. The standard kernel does not have tracing or
debugging capabilities and it is the spallest sized kernel option. The trace kernel does offer
tracing capabilities but it does not have debugging capabilities. The debug kernel offers
both debugging and tracing capabilities. Note that at least one kernel must be selected; the
GUI enforces this by ensuring that a sole remaining selection cannot be deselected.

Select Extra kernel debugging features to install extra support for live kernel
debugging. This option is also required for RedHawk to be able to create crash dumps. See
the RedHawk User’ s Guide for more information.

Selecting NightStar RT Options

To select NightStar RT tools for the image, click on the NightStar RT selection from
the Select Products toolbox. The NightStar RT page, shown in the following figure,
displays.

1-11
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@ Install ser

{

-, Configure Image ™
% | Build Image R

Customize Image

[=] NightVi
[E] Nigh
[=] nigh

— % Undo

Flash Image

AWK

NightProbe NightTune

NightWiew

About N\ghtstar|

File Tools Help
4 4 g @ @ estmatedimage sice: R ALLIERT, o 2.0 cB) |[zocE 2]
/4 Select Software " | ~SelectNightStar Tools to Install
‘ :j' Red Hat Packages ‘ thhtStar RT Y
———————— -[| Install NightStar Tools " :
‘ Y factiank ‘ install al q
O Install all ¢

Figure 1-10 Selecting NightStar RT Tools

Each NightStar RT tool can be described in brief detail; simply click on each one of the

colorful tool icons to pop up a descriptive dialog window for each tool.

Click on the Install servers-only radio button to indicate that only NightStar RT
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 Install all clients and servers radio button to indicate that

NightStar RT servers and clients are to be installed in the image.

Configuring an Image

It is possible to configure a target file-system image before or after the image has been
built by selecting Configure Image from the toolbox on the left side of the
RedHawk Architect main window. This selection is available before and after an
image is built, however note that there are additional APPIY buttons present on the pages
after an image has been built. It is necessary to apply any changes made after the image
has been built in order for the changes to be reflected in the on-disk file-system image.

To configure the file system image, select Configure Image from the toolbox on the
left side of the RedHawk Architect main window. This allows you to configure the

following four groups:
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¢ General Settings

¢ Console
® Networking

¢ File System

Some initial selections are made for you by default.

Configuring General Settings

RedHawk Architect User’s Guide

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 the following figure.

A ElE
File Tools Help
- 55 ﬁ 9 | Estimated Image Size: 1246.8 MB (62% of 2.0R:) BEce |2
4 Select Software . ~ General Settings
-, Configure Image ™ ~Time Zone
e ESE— | America/New_York [~
‘ lla HERSrlSEIing® ‘ [%| Hardware clock is set to UTC
‘ ‘E‘ Console ‘ ~Root Password
‘ Password: | 9008808 ‘
@ Networking ‘ Confirm
Prcsword: 90eeeee |
‘ | File System ‘ _Run-level
System Run-level: [1 |~
% | Build Image S
-
Flash Image \

Figure 1-11 General Settings Configuration Page

In the 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.

NOTE

If you select the Hardware clock is set to UTC check-
box, be sure to set the target system’s BIOS clock in Coordinated
Universal Time. If you do not select this, set the BIOS clock

according to the selected time zone.
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In the ROOt Password section, enter the root password in the Password field.
Reenter it in the Confirm Password field.

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

If a change is made to this page after the target file-system image has been built, it is
necessary to click on the Apply General Settings... button to apply the settings to
the image. This button will not appear before the image has been built.

Configuring a Console

1-14

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 the following figure.

A BEE
File Tools Help
4 (4 D @ cotmued mage size: (YT LTI IITES co (2008 2]
4l Select Software “.__| ~Consecle Configuration
-, Configure Image 2 -[_| Configure a serial console

Serial Port |tt¢’\7—|
E] 200_[~]

‘ _EII General Settings ‘

[\ File System ‘

% | Build Image

Customize Image B

Flash Image

Figure 1-12 Console Configuration Page

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

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

If a change is made to this page after the target file-system image has been built, it is
necessary to click on the Apply Console Settings... button to apply the settings to
the image. This button will not appear before the image has been built.
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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 the following figure.

File Tocls Help
ko
4 O @ e mse see: TTOTTICTEE o 0w 3
4 select Software ~Network Configuration
“, Configure Image ™ ~Network Devices

l Device |[Enable on Boot| IP Address Netmask
-!H Seneral 2ettiigs 129134.30123| 2552552550
etho No DHCP DHCP
‘H Console
L Edit
Q Metworking
[~ File System
) Use DHCP hostname

% | Build Image s @ Use static hostname: | redhawk ]
Custamize Image ™
~Miscellaneous Settings
Flash Image Y

~Hostname

Default Gateway: 129.134.30.196
) Use DHCP settings

DNS Domains: ccur.com iccurcom
Primary DNS Server 12913431
Secondary DNS Server: |129.75.24.6

® Use static settings

Figure 1-13 Network Configuration Page
All available network devices are listed in the Network Devices section.

To configure a particular network device, click on the device to select it, then click on the
Edit Device Configuration button. The Configure Network Device

dialog shown in the following figure displays.
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= Configure Network Device -
I@ ethl (Intel 82571) h

IP Address Configuration

@ Dynamic IP Configuration (DHCF)

() Manual Configuration

IP Address Netmask

Figure 1-14 Configure Network Device Dialog

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

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

Select Dynamic or Manual address configuration by clicking on the appropriate
radio button. For manual configurations, enter the IP 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 under the Network Settings
checkbox, either check the Use DHCP checkbox or supply the hostname, default
gateway, domains, primary and secondary DNS server addresses in the appropriate fields.
Be sure to check the Use DHCP checkbox if a DHCP server will be providing the
network parameters dynamically.

If a change is made to this page after the target file-system image has been built, it is
necessary to click on the Apply Network Settings... button to apply the settings to
the image. This button will not appear before the image has been built.

Configuring File System Options
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To configure file system options for the file system image, click on File System from
the Configure Image toolbox. The File System Configuration page
appears, as shown in the following figure.
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A untitled - RedHawk Architect
File Tools Help
¥ Lo} 5 5 =
= &3 s ﬁ? G’@ Estimated Image Size 1246.8 MB (62% of 2.0 %)) |[zoce |2
4l Select Software __| ~File System Configuration
-, Configure Image ™, —Root Devic
‘ _EI Geera Setigs ‘ Root Device: |_CﬂpactFl_ash (hdc) ‘:|
—d Root Device Size: |2c8 -|
‘ i-‘ Console ‘
] ~Root File System Options
‘ @ Networking ‘ [%] Mount with "noatime" option
R - S — [] Mount read-only
H e I [] Mount resources listed in /etc/rwtab in tmpfs
[ File System

% | Build Image

Customize Image ~,

e —
Flash image ™

Figure 1-15 File System Configuration Page

Indicate the desired root device in the ROOT Device field.
Select the size of the root device from the ROOT Device Size dropdown.

Check the Mount with "noatime” option box to mount the root file system with
the noatime option. This helps to minimize the number of writes to the root device when
root is not mounted read-only.

Check the Mount read-only box to mount the root file system read-only. If the root
device is a flash device, this will help preserve the life of the device.

Check the Mount resources listed in /etc/rwtab in tmpfs box to mount
the files and directories listed in /etc/rwtab as writable but temporary files in a tmpfs
file system. This is required to make a read-only root file system work. If root is not
mounted read-only, this option is still useful to help minimize the number of writes to the
root device.

If a change is made to this page after the target file-system image has been built, it is
necessary to click on the Apply File System Settings... button to apply the
settings to the image. This button will not appear before the image has been built.
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Building an Image

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 the following figure displays.

[E]

&

File Tools Help X

3 @ @ 6] ctmasa mge soe. ST ITXEITTEY co Jzoca 12

4l Select Software . ~Build Image

-, Configure Image " Use this page to build or delete the target system image.
% | Build Image B
Build Options

g | Build Target Directory: | jvar/lib/architectfimages | ‘ Browse..

Image Name |te5t

%] Use imported IS0 images ‘ _/ImportISO Images|

Customize Image

Flash Image N l?__‘ Build | ‘ lj Remove Image

Figure 1-16 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 Browse... button to display a file browser from which

to choose.

NOTE

Do not use /tmp as the image file directory. Packages like “tmp-
watch” might remove files that have not been accessed in a certain
number of days, thereby sabotaging the image directory.

Choose a name for the file system image and enter it in the Image Name field.
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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 gigabytes in size.

Click on the Build button to begin the build process. The rest of this section assumes that
you have not previously imported the ISOs from their respective media by clicking on the
Import ISO Images button or selecting Import ISO Images in the Tools
menu. Advanced users may wish to do that to avoid inserting DVD or CD media
repeatedly. See “Chapter 2: Importing ISO Images” for more information.

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 the following figure. Follow the directions to load the media, then click OK to begin.

" | Build Image Prompt =)

\p Please insert the Red Hat Enterprise Linux (Version 5.4) DVD.

[ Abort ][

Figure 1-17 Build Prompt to Insert Red Hat Media

When OK is selected, the Red Hat installation begins. The Build Image screen
overlays the RedHawk Architect main window and tracks the progress, as shown
in the following figure.

Clicking Abort at any time in the build process aborts the build. A confirmation
message then displays and you must click on the ClOS€ button to close the message box
and reactivate the RedHawk Architect main window.
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&

A ‘Build Image’
Building image (/var/lib/architect/images/test).

—Current Progress

Installing Red Hat Enterprise Linux 5.4 packages:

X 1%

bash-3.2-24.el5

—Overall Progress

View: | Status A

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

abort | [ ok

Figure 1-18 Status of Red Hat Installation

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

A status area in the lower half of the screen tracks the progress of the complete build
process. The status area can be changed to show an error log using the View dropdown.
View

When Status is selected, the overall progress messages are displayed.
When Error Log is selected, the error log is displayed, 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.

OK

Once the build is completed or aborted, click on the OK button to close the
Build Image screen and reactivate the RedHawk Architect
main window.
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When the Red Hat installation is complete, the dialog shown in the following figure
appears.

Build'Image Prompt

Figure 1-19 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 the following figure.

Building image (/var/lib/architect/images/test).

—Current Progress

Installing RedHawk Linux OS 5.4:

ccur-redhat-logos-4.9.16-1.20091210.noarch.rpm: OK
ccur-redhawk-release-5.4-20091210.i386.rpm: OK
ccur-rt-5.4-20091210.i386.rpm: OK

ccur-strace-4.5.9-3.20091210.i386.rpm: OK
ccur-sudo-1.7.2-1.20091210.i386.rpm: OK
ccur-ymlinux-5.4-20091210.i686.rpm: OK R‘
ccur-vmlinux-debug-5.4-20091210.i686.rpm: OK
ccur-vmlinux-kdump-5.4-20091210.i686.rpm: OK

~Overall Progress

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

Installing RedHawk Linux OS...

o | o |

Figure 1-20 Status of RedHawk Installation

When the RedHawk installation is complete, the dialog shown in the following figure
appears.

Build'Image Prompt

Figure 1-21 Build Prompt to Insert NightStar RT Media
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Load the NightStar RT media, then click OK to begin. The NightStar RT installation
begins and the Build Imnage screen tracks the progress, as shown in the following
figure.

—Current Progress

Installing NightStar RT >= 4.1-SR4:
Transaction Summary (=]

Install 28 Packagels)
Update 2 Packagel(s)
Remove 0 Packagel(s)

Total download size: 57 M i
< [e1r)

~Overall Progress

View: | Status -

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

Installing RedHawk Linux O5...

RedHawk Linux OS5 installed.

Installing NightStar RT...

| abort || ok |

Figure 1-22 Status of NightStar RT Installation

When all software is installed, the completion message shown in the following figure
appears.
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%] Build Image, [x]
i)

Building image (/var/lib/architect/images/test).

—Current Progress

Configuring image:

[':iD Build Image completed successfully

~Overall Progress

View: | Status A

Red Hat Enterprise Linux installed. [Z]
Installing RedHawk Linux OS...
RedHawk Linux OS installed. |:|

Installing NightStar RT Server...

NightStar RT Server installed.

Configuring image...

Configuration changes have been applied to the image.

The target system image is ready! @

Figure 1-23 Build Completed Successfully Message

Click OK in the Build Status dialog, then click OK on the Build Image screen to
close it and reactivate the RedHawk Architect main window.

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 five groups:

¢ Kernel Manager
® Additional RPMs
¢ File Manager

¢ Chroot Shell

¢ Image Cleanup

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

Configure Custom

1-24

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 the following figure.

=111
(A BEE
File Tools Help
- d Ll_Jj ﬁ P@ Estimated Image Size 1101.2 MB (55% 1§ XN :)}] l ‘2 0GB !%'
4 Select Software “.__| ~Manage Kernels h
~, Configure Image BN ~Kernel to Boot
% | Build Image ™ Choose the kernel which will be booted by default on the target system.

\ | RedHawk Linux 5.4-20091210 (Trace=Yes, Debug=No) "\
! Customize Image

~ Custom Kernel Operations

~Graphical Configuration

& Kernel Manager

Invoke the graphical kernel configuration tool. This tool allows you to
. Additional RPMs create a custom kernel configuration interactively
|Cﬂnﬁgure Custom Kernel | based on: | RedHawk standard kernel | ~|
B B
‘ E File Manager ‘
~Transfer Configuration
‘ Chroat Shell ‘ Mowe custom kernel configurations between the host file system and
the target system image.
‘ image Cleanup ‘ | Import Kernel Configuration... ‘ | Export Kernel Configuration....
~Compile Configuration
Create a custom kernel based on the current custom configuration.
./ Flash Image s | Build Custom Kernel ‘ | Remove Custom Kernel

Figure 1-24 Kernel Manager Page

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

The Kernel to Booft 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.

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
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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: RedHawk standard kernel, RedHawk
tfrace kernel, RedHawk debug kernel and Custom kernel (available
once a custom kernel configuration has been imported or configured). The first three
create new configurations based on the configurations of the standard RedHawk kernels.

The Custom kernel choice bases the new configuration on the current custom kernel
configuration that is associated with the image; thus, the Custom kernel 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 the following figure.

&

Configuring custom kernel in image (/var/lib/architect/images/test).

—Current Progress

Running ccur-config

Configuring version: 2.6.31.6-RedHawk-5.4-custom
Backing up existing .config to .config.bak
Cleaning source tree...

-~ Overall Progress

View: | Status :EJ

Starting custom kernel configuration process.
Using static configuration.

Abort || oK

Figure 1-25 Custom Kernel Dialog

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 the
following figure.
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1-26

B -rﬁm
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CiSupport for PCI Hotplug

Local version - append to kernal release;

OCantrel Group support OAutematically append version information 1o the version string

Kernel Tracing T-iarnel compression mode
OConfigure standard kerned Teatures (for small sys 2GZp
Performance Counters "DE:IPQ
GCOV-based kernel profiling DLZMA
R Enable loadable module support pport for paging of memory (swap)
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LoParavinualized guest support OExpert task/precess statistics through netlink (EXPERIMENTAL)
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Metworking oplions
M-ENetwork packet filtering framewark (Nelfiler)
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IR virlual sarver support

1P Natfilter Configuration
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OThe DCCP Protocol {(EXPERIMENTAL)
The SCTP Protocol (EXPERIMENTAL)
—OThe TIPC Prolocol (EXPERIMENTAL)
t~ODistributed Switch Architecture support

Figure 1-26 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.

NOTE

You may not see the Linux Kernel Configuration Dia-
|OQ appear but instead see an error message similar to the follow-
ing displayed in the Custom Kernel Dialog:

Starting graphical configuration tool...
make[1l]: *** No rule to make target
‘scripts/kconfig/.tmp gtcheck’

make: *** [xconfig] Error 2

If this occurs it means that the gt -devel and possibly gt RPMs
are not installed on the host system (these pacakages are some-
times called gt3 instead of gt). Ensure that these RPMs are
installed on the host system and the errors should disappear.
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Import Kernel Configuration

The Import 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.

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 the following figure and
it will describe the entire process.

Building custom kernel in image (/var/lib/architect/images/test).

~Current Progress

Running ccur-config L+

Configuring version: 2.6.31.6-RedHawk-5.4-custom
Backing up existing .config to .config.bak

Cleaning source tree...

Preparing configuration for a custom kernel...

-~ Overall Progress

View: |Status |+ |

Starting custom kernel build process.
Inwoking ccur-config.

Abort | | OK

Figure 1-27 Initial Build Progress
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Initially ccur-config will be invoked and once that completes the kernel build stages
will begin, as shown in the following figure.

Building custom kernel in image (/var/lib/architect/images/test).

—Current Progress

Running make bzlmage

CC  fsjcachefiles/keyo [~]
cc kernelftime/ntp.o

CC  arch/x86/kernel/cpu/mtrrigeneric.o

GE drivers/acpifacpica/dsobject.o k

CcC crypto/xor.o

CC  fsfautofsdfdev-ioct.o

CC  fsfcachefiles/main.o

CC  kernelftime/clocksource.o =

~Overall Progress

View: | Status -

Starting custom kernel build process.
Invoking ccur-config.

Completed ccur-config.

Invoking make bzimage.

[ Abort H oK ]

Figure 1-28 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 the following figure.
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> Custom Kernel Mnager [x]]

Building custom kernel in image (/var/lib/architect/images/test).

—Current Progress

Running make distclean

CLEAN scripts [=]
CLEAN drivers/scsifaicTxxx

CLEAN drivers/fvideo®
CLEAN tmp_versiond.
CLEAN wvmlinux Systq
CLEAN includefconfi
CLEAN .config.confi

£ I

~Overall Progress

tmp_kallsyms2.5 .tm[.‘|§|

/version.h includeflir@

E1D3]

‘\ig) Custom Kernel Manager completed successfully

View: [Status |~
Completed make modules. |Z|

Invoking make modules_install.
Completed make modules_install.

Invoking make install.

Completed make install. D
Invoking make distclean.

Completed make distclean.

Completed custom kernel build process. Q

Figure 1-29 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 as well as all of
the associated kernel files in 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 the following figure.
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3& itec ‘;-
File Tools Help
Ble Tools X
= 4 H_J‘.i ﬁ @9 Estimated Image Size 1101.2 MB (55% JEX L] 1 [20c8 [Z]
<4 Select Software .| Install Additional RPMs
% Commigure lmage — Use this page to install additional RPMs in the target system image. To install RPMs, select RPM files on the
+ | Build Image Y host file system and press Install. Multiple files may be selected and installed at the same time.
/! Customize Image Look in: |thcme;‘jasun "\ 0 Q0
[E Computer th
5 data
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O, B architect g Bmacs
: 3 images
[ - Additional RPMs ‘ = mg(?ia
s o | net
m source
‘ File Manager ‘ web
‘ @ Chroot Shell ‘
8 Image Cleanup ‘
./ Flash Image
File name: I ‘
Files of type: | RPMS (*.rpm) [7]

- Install

Figure 1-30 Install Additional RPMs Page

The Install Additional RPMSs 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.

Installing Board Support Packages

File Manager

1-30

Concurrent provides Board Support Packages (BSPs) for several supported SBCs. These
BSPs are distributed as RPMs that may be installed in an image using the Additional
RPMs page as described above. Contact Concurrent (Support@ccur.com or 1-800-245-
6453) for information on how to obtain BSPs for a particular SBC.

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 the following figure.
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File Tools Help

.
3 G O R estmaedimage size: R LTI 2.0 B)

4 Select Software ~File Manager

[/ Customize Image B Hosts o o 0 images]

., Confi I » : - 5
m Use the File Manager to manage files and directories in the target system image. To copy files from the

& Build Image R host file system to the image: select the target directory in the image, then select files on the host and
. press Copy To delete selected files, right click on the mouse for the delete option

0@

& Kernel Manager Ccmputer g z;:a
5 doc
3 = emacs
‘. additional RPMs I orchitect g images
o = media

= net
[ source
= web

=1l File Manager

@ Chroot Shell
8 Image Cleanup

./ Flash Image B

File name ‘ B Copy

Figure 1-31 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

files in 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 the

following figure
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- RedHawk Architect’

File Tools Help
A 3 o [ e o =
3 @O R esinacdinage sze: (T ETTCT 20 G0 |20 3

H Select Software ~Chroot Shell

‘4, Configure Image R The Chroot Shell is an interactive bash shell where you may run cemmands to further customize the target

system image. The root directory of the shell will be in the target system image.

All changes made to the file system from the shell will be applied to the target system image only

|7 Customize Image
& Kernel Manager
’%Aﬂdiﬁnnal RPMs

File Manager

in GNOME Terminal |+

Image Cleanup

€
s g
@
&
S
3
o
a
o

Figure 1-32 Chroot Shell Page

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

File Edit View Terminal Help

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

image:test (redhawk)# [ Ak

Figure 1-33 chroot Shell
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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 complete.

Image Cleanup

You may reduce the size of the file system image by removing various types of files that
may be unnecessary for the image. To remove unnecessary files from the image, click on
Image Cleanup in the Customize Image toolbox. The Image Cleanup
page appears, as shown in the following figure.

A B
File Tools Help
F4 3 Y €9 @  estimated image Size 1101.2 MB (55% EXEL] |[z0c8 [
4 Select Software “__| ~Image Cleanup
-, Configure Image b Use this page to remove unneeded resources from the target system image
% | Build Image BN 3
. ~Remove selectfiles —————————— ~Remove RPM database

Customize Image

Select the types of files to remove This will remove the RPM database from the
RS from the target system image: target system image.
M Kernel Manager
["] Man Pages
\.;Addmona\ RPMs L] PDF Documents WARNING: Once this is done you will
"] Locale Archive not be able to add or remove RPMs in

the t t t i o
|| README, fusrfshare/doc etc. & SATRELRYSISmIMAS

=

‘ E Chroot Shell
\ ‘a Image Cleanup

‘ Z Remove Files éj Remove RPM Database

File Manager ‘

_ Flash Image oS

Figure 1-34 Image Cleanup Page

Select the types of files to remove from the file system image and click the Remove
selected from image button.

To remove the RPM database from the file system click the Remove RPM
database button. Once this is done you will lose all ability to manage RPMs in the
image. This cannot be undone. Only do this once you are sure you do not have to add or
update any more RPMs in the image.
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Flashing an Image

To copy a target 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 Imnage page, as shown in the following figure.

A untitled - RedHawkd Architect EEE
Fle Tools Help
. v = ? ﬁ 2 =
= A 05 &9 @ estimated Image Size: | 1101.2 MB (55% TFL)) |[z0c8 [
4 Select Software .| FlashImage to USB Disk
-, Configure Image b8 Use this page to flash the target system image to any USB disk connected to the host
% | Build Image 55 To flash to a CompactFlash card: Connect a USB CompactFlash writer to the host, insert the CompactFlash

card. and press Flash.

< "

_/ Flash Image N ~Flash Settings

Customize Image

Source Image Jvarflibfarchitectfimages/test
Target Device:  (will be located)

‘ vwne [0 USE D5k ‘

Figure 1-35 Flash Image Page

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

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 FIash... button will begin copying the target root file system onto the
CompactFlash device by bringing up the Flash Image dialog, as shown in the
following figure.
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Flashing image (/var/lib/architect/images/test).

—Current Progress

—Overall Progress

View: | Status -

Figure 1-36 Flash Image Dialog

The host system will now be scanned for attached CompactFlash devices. If multiple
devices are found a choice will be presented to the user, otherwise the sole device found
will be selected by default. Once a device is found or chosen, the following confirmation

dialog will appear:

o) Flash Image

Flashing image (/var/lib/architect/images/test).

~ Current Progress

I

Locating USB flas| ik

The contents of this device will be destroyed!

~Overall Progress —|

(i Using flash device /dev/sdh (Generic Multi-Card ush disk)

View: | Status -

Figure 1-37 Flash Device Confirmation

Press OK to choose the appropriate device, confirm the operation one last time and then

the copy will begin, as shown in Figure 1-38.
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‘Flashlimage

Flashing image (/var/lib/architect/images/test).

—Current Progress

Installing image on /dev/sdhl

~Overall Progress

Using flash device {dev/sdh (Generic Mult-Card usb disk)
Partition table initialized on /dev/sdh.
ext2 filesystem created on fdev/sdhl.

oo

Figure 1-38 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 the following figure.

(@ Flash Image [x]

Flashing image (/var/lib/architect/images/test).

—Current Progress

INEAEARARNERN] &%

Installing image on fdevfsdhf "

e Could not install image on fdev/sdhl

—Overall Progress

Using flash device fdev/sdh (Generic Multi-Card usb disk).
Partition table initialized on /dev/sdh.
ext2 filesystem created on /dev/sdhl.

o

Figure 1-39 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 1-40.
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o Flash Image J

Flashing image (/var/lib/architect/images/test).

~Current Progress

\'i) Flash Image completed successfully

Ly

—Overall Progress

view: |Status |~ |

Using flash device /dev/sdh (Generic Multi-Card usb disk).

Partition table initialized on /dev/sdh.

ext2 filesystem created on /dev/sdhl.

File system image installed on /dev/sdhl.

Bootloader installed on /dev/sdh.

Device /devfsdh (Generic Multi-Card ush disk) is ready to boot-up the target board
‘You may safely remove the USB device from the system.

Abort || ok

Figure 1-40 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.

Manager to Deploy an Architect Image

RedHawk Linux Cluster Manager provides Architect users with additional methods of
deploying file system images. With Cluster Manager, images may be remotely installed
directly to disk devices on target systems, or target systems may be booted diskless from
an Architect image.

Using Cluster Manager to install Architect images is useful when the root device on the
target system is not a CompactFlash that can be easily removed. The root device may be
any kind of hard disk or solid state device using various interfaces such as IDE, SCSI or
SATA.

Using Cluster Manager to diskless-boot Architect images is especially useful during
development of an embedded application and the file system image. Test systems may be
quickly booted to test each iteration of the file system image. When diskless booting an
Architect image, the image remains in-place where it was built and configured by
Architect. Various services are configured by Cluster Manager to allow target systems to
diskless-boot the image. Multiple target systems may diskless-boot the same image
simultaneously.

To begin using Cluster Manager with Architect images, install Cluster Manager as
described in the RedHawk Linux Cluster Manager User’s Guide, then run the cm-
import command to import an Architect image into Cluster Manager.
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Consult the RedHawk Linux Cluster Manager Evaluation User’s Guide for details on
installing or diskless-booting images.

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 SOve Session in
the File menu. Selecting the Save As icon 4 or Save Session AS in the File menu
displays a file selection dialog.

NOTE

Performing a SQve Session AsS will not save any associated
image path with the session file. This is 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 Session icon /4 or on Open Session
in the File menu. You may also click on the Op€n button from the opening dialog when
Architect first starts.

Updating Software Packages
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Once a target file-system image is built it should boot and run properly. However, it may
be desirable to install the latest RedHawk and NightStar package updates into the image to
receive the latest enhancements and bug fixes.

Follow these steps to install package updates:

1. Make sure that the yum package is selected on the Red Hat
Packages page of the Select Packages tool box and
subsequently installed into the target file-system image.

2. Get RPM updates from http://redhawk.ccur.com/updates/home.html
3. Copy RPM updates into the target file-system image directory. For

example:

# mkdir /var/lib/architect/images/test/tmp/updates
# cd /var/lib/architect/images/test/tmp/updates
# cp /home/jason/updates/*.rpm .

4. Use an Architect chroot shell to install updates in the target file-system
image with the yum command. To do this, press the Run Chroot Shell


http://redhawk.ccur.com/updates/home.html
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button on the Chroot Shell page of the Customize Image tool
box and run commands similar to the following:

# yum --nogpgcheck localupdate /tmp/updates/*.rpm
# rm -rf /tmp/updates

At this point all of the downloaded RPM updates should now be properly installed into the
target file-system image.
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2
Importing 1ISO Images

This chapter describes how to create or import on-disk ISO images to dramatically speed
up and virtually automate target file-system image creation.

Importing ISO Images

Normally when bulding a target file-system image the user is prompted to insert various
optical media discs containing the software that is required in order to create the initial
target file-system image. If only one or two images are being produced, manually inserting
optical media is generally acceptable.

However, if the user is generating and maintaining several different target file-system
image configurations, it is often preferable to create on-disk ISO images of the various
optical media discs. To accomplish this, select the Import ISO Images item in the
Tools menu, or click the Import ISO Images button on the Build Image page,
and the following dialog will appear.

ages ()

Importing 1SO images allows Architect to build target system images very quickly,
| ;/. without prompting for DVDs or CDs. 1SO images may be imported (ripped) from DVDs
4 or CDs, or existing IS0 image files on your hard disk may be used.

R

~Import Method

() Copy existing file(s) () Symlink to existing file(s)

Release: [RedHawk 5.4 |+

Red Hat Enterprise Linux (5.4) | Import | | Delete |
RHEL 5.4 Updates (5.4) | import || Delete |
RedHawk Linux OS (5.4) | Import | | Delete |
NightStar RT (4.1-5R4 or newer) | Import | | Delete |
Imported 1SO directory: jvarflib/architect/ISOs |M|
oK

Figure 2-1 Import ISO Images Dialog

There are three different methods that can be used to import ISO images:
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¢ Import ISO images directly from manually inserted optical media
¢ Copy ISO images from already existing ISO image files
¢ Link ISO images to already existing ISO images files

These various methods will be described in the following sections.

The user can import different sets of ISO images for different RedHawk release versions;
use the Release pull-down menu to select which version of RedHawk to import ISO
images for.

In addition, different import methods can be used within a specific RedHawk release. For
example, it is possible to use one import method to import the Red Hat ISO images and a
different import method to import the RedHawk and NightStar ISO images. All
combinations are valid.

Importing ISO Images From Optical Media

2-2

To use this method select the Rip from DVD or CD import method and then press
the IMpPOTrt button to begin the import process. A dialog similar to the following dialog
will be displayed.

Rip ISO Images From Media [x]

Ripping ISO images from media.

—Current Progress

Ripping 150(s) for RedHawk Linux 05 (5.4):

2 Rip IS0 Images From Media Prompt.  [X

\i{} Please insert the RedHawk Linux OS (Version 5.4) CD.

~Overall Progress

View: | Status EJ

Ripping 150(s) for RedHawk Linux 05 (5.4)

Abort | |

e

Figure 2-2 Rip ISO Images From Media

At this point the correct optical media disc for the requested item should be manually
inserted into the host system’s optical media tray. Once the optical media has been
inserted, press OK to begin copying the ISO image from the optical media onto the host
system’s hard-drive. Various status messages will be displayed as the copy progresses.
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Copying ISO Images From Existing 1ISO Images

To use this method select the Copy existing file(s) import method and then press
the IMport button to begin the import process. A file selection dialog similar to the
following dialog will be displayed.

Look in: | 7 thomejason - © 0 @ @ B
& computer bin
PRty data
= jason doc
P architect emacs
¥ images
media
net
source
web

File name: “ | | Open
Files of type: |1S0s (*.iso) |+ | Cancel
4

Figure 2-3 Copy ISO Image File Selector

Navigate the file selection dialog to the appropriate directory, select the ISO image and
then press the Open button. This will begin the process of copying the ISO image file
into Architect’s /var/lib/architect/ISOs directory. Once the copy is completed,
the ISO image file that was copied is no longer needed and can be removed if necessary.

Linking To Existing ISO Images

To use this method select the Symlink to existing files(s) import method and then
press the IMPOTT button to begin the import process. A file selection dialog similar to the
following dialog will be displayed.
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Look in: | B9 fhomefjason ]G © O & @ E
B computer bin
i data
= jason doc
P architect emacs
images
media
net
source
web

File name: || | | Open
Files of type: | 1S0s (*.iso) |~ | Cancel
A

Figure 2-4 Symlink To ISO Image File Selector

Navigate the file selection dialog to the appropriate directory, select the ISO image and
then press the Open button. This will immediately create a symbolic link to the selected
ISO image file. The symbolic link will be created and placed inside Architect’s
/var/lib/architect/ISOs directory. Once the copy is completed, the ISO image
file that was linked to must be preserved and kept at the exact same file-system location in
order for Architect’s symbolic link to be valid.

NOTE
Architect will detect if it has symbolic links to ISO image files
that have been erroneously removed and ISO image will no longer
be shown as a valid ISO image in the list of imported ISO images.
If this happens, the ISO image must be imported again to be valid,

otherwise Architect will prompt for the corresponding optical
media disc during any subsequent target file-system image builds.

Deleting Imported ISO Images

Previously imported ISO images can be deleted at any time by pressing the Delete
button of the corresponding ISO image. This is not generally necessary, but can be done in
order to save disk space or to recover from the rare case of a file corruption.
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