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Preface

For More Information

For more information on the features of Visual Lynux, refer to the following printed
and online documentation:

* Release Notes

This printed document contains late-breaking information about the
current release of Visual Lynux.

¢ Onlineinformation

The VisualLynux CD-ROM contains an Online Help Systemthat includes
an online version of this document, man pages for LynxOS and BlueCat
Linux, and documentation for GNU tools.
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Preface

Typographical Conventions

The typefaces used in this manual, summarized below, emphasize important
concepts. All referencesto file names and commands are case sensitive and should
be typed accurately.

Kind of Text

Body text; italicized for emphasis, new
terms, and book titles

Environment variables, file names,
functions, methods, options, parameter
names, path names, commands, and
computer data

Commands that need to be highlighted
within body text, or commands that must be
typed asis by the user are bol ded.

Text that represents avariable, such asafile
name or avalue that must be entered by
the user

Blocks of text that appear on the display
screen after entering instructions
or commands

Keyboard options, button names, and
menu sequences

Examples

Refer to the LynxOS User’s Guide.

I's

-1

nmyprog.c

[ dev/ nul |

| ogi n: nynanme
# cd /usr/ hone

cat filenanme
nv filel file2

Loading file /tftpboot/shell.kdi
into 0x4000

File | oaded. Size is 1314816
Copyri ght 2000 LynuxWrks, Inc.
Al'l rights reserved.

LynxCS (ppc) created Mon Jul 17

17:50: 22 GV 2000
user nane:

Enter, Ctrl-C

Special Notes

The following notations highlight any key points and cautionary notes that may
appear in this manual.

Xii VisualLynux User’s Guide



Technical Support

NoOTE: These callouts note important or useful pointsin the text.

CAUTION! Used for situations that present minor hazards that may interfere with
or threaten equipment/performance.

Technical Support

LynuxWorks Technical Support is available Monday through Friday (holidays
excluded) between 8:00 AM and 5:00 PM Pacific Time (U.S. Headquarters) or
between 9:00 AM and 6:00 PM Central European Time (Europe).

The LynuxWorks World Wide Web home page provides additional information
about our products.

LynuxWorks U.S. Headquarters

Internet: support @ nxw. com
Phone: (408) 979-3940
Fax: (408) 979-3945

LynuxWorks Europe

Internet: t ech_eur ope@ nxw. com
Phone: (+33) 1 30 85 06 00
Fax: (+33) 1 30 85 06 06

World Wide Web

http://ww. | ynuxwor ks. com

VisualLynux User’s Guide Xiii



Preface

Xiv VisualLynux User’s Guide



a1 Introduction

About VisualLynux

VisualLynux is a cross devel opment tool with agraphical user interface (GUI)
expands the functionality of Microsoft Visual Studio C++ to provide users the
ability to build and debug real-time embedded applications on Windows hosts for
target platforms running the LynxOS or BlueCat Linux operating systems from
LynuxWorks, Inc.

Cross development is required and optimal in situations where targets do not have
the necessary development resources. The building and debugging of applications
is conducted mainly on ahost, connected to atarget viaa network or serial port.

LynuxWorks supports cross development in the form Cross Devel opment Kits (or
CDKs, for LynxOS) and Cross Development Tools (or CDTs, for BlueCat Linux).
A CDK isaLynuxWorks configuration for a particular target and host platform.
(See “Terminology” on page 7 for definitions.)

NOTE: Unless otherwise stated, the term CDK refers to both CDKsand CDTs.

VisualLynux functions are invoked using the Visual C++ main menu and the
VisualLynux toolbar. The VisualLynux toolbar isinstalled thefirst time Visual C++
isinvoked after VisualLynux installation.

NoOTE: Theinstallation procedure is described in the Visual Lynux Release Notes.

Cross Development Hosts and Targets

A target, for this purpose, is a combination of hardware (computer and
input/output devices) and software (operating system and applications) that is

VisualLynux User’s Guide 1



Chapter 1 - Introduction

intended to perform a specific function. The target platform refersto the
architecture type, e.g., x86, PowerPC, MIPS, SH3, ARM, XScale.

Embedded target system requirements differ significantly from those of
conventional operating systemsin several ways. Embedded systems deployed for a
specific function, oftenin atime-critical environment, require increased reliability,
small footprint, small kernel overhead, and support for real-time applications.

Visual Studio and Visual Lynux, working together, address these needs and the
associated accelerated devel opment cycles. LynuxWorks operating systems are
specially designed for embedded target systems. LynxOSis used for targets whose
real-time requirements are very critical, while the BlueCat Linux is used for targets
where the compatibility with Linux (especially the kernel) is more essential than
real-time performance.

LynxOS and BlueCat Linux configurations called Board Support Packages (BSPs)
are available for several boards within each target platform category.

LynuxWorks Cross Development Kits

A CDK for aparticular target configuration and host platform includes the specific
BSP, aswell as cross devel opment tools for the host platform.

In addition to the powerful VisualLynux GUI and tools, a CDK itself can be used
for cross development in command line mode. You can invoke an MS-DOS
window, start bash, and run the SETUP script to create aLynxOS or BlueCat Linux
command line environment.

VisualLynux leverages the Microsoft Visual Studio Development System and
LynuxWorks CDKs in the following ways:

» It expands the Microsoft Visual C++ GUI and environment to build
LynxOS and BlueCat Linux applications, libraries, drivers, and kernels

» It provides the Administration utility to configure and edit target
descriptions, automating the setting or editing of development and
debugging options for target applications

» It easily transfers devel opment results to the target and starts debugging

» It provides assistance in importing existing projects from a LynxOS or
BlueCat Linux environment to the VisualLynux environment.

» It exports VisualLynux projectsto UNIX-type Makefiles.
» It providesthe GUI FTP tool to transfer files between the host and target

2 VisualLynux User’s Guide



VisualLynux Help

e It providesthe GUI BTP utility that runs Bootp, Tftp, and Pftp serverson
the host to boot targets via TCP/IP or aparallel port.

e It provides abash shell if the user needs a command line environment

e It providesa Cross Process Viewer (CPV) to dynamically watch
processes and threads on the target

e It provides the detailed Online Help Library

VisualLynux Help

The VisualLynux Online Help Library is an essential resource using LynuxWorks
products. Relevant product documentation and reference libraries are included.

You can navigate online help in either of two ways:
¢ By using the Table of Contents on the left to browse the library, or
e By using the Index to search for topics

e By using search to find information by keyword

VisualLynux Objects

Projects

A key VisualLynux concept is that of a project, which is abasic unit of
development. VisualLynux projects are created by VisualLynux wizards. (See
“Wizards’ on page 5.) A VisualLynux project has the same features as Visual C++
project with specific additions and limitations.

VisualLynux projects can be of different types, having one or more goals. Usually,
aproject has one main goal or result (e.g. the program executable) and some
secondary goals (e.g. object files). The user can add additional goalsto the project.
The main goal defines the type of project.

The main goal also determines the main tool used for the project: the main tool for
aC User Application project isthe gcc. exe crosscompiler. A project can have
several associated tools: a Static Library project has two tools: the gcc. exe
compiler to build object files, and the ar . exe archiver to build a static library
from the object files.

VisualLynux User’s Guide 3



Chapter 1 - Introduction

Each project contains files that are used to build the project goal(s). The user can
edit these fileswith the Visual C++ editor, or delete or add new files. A project also
contains a specia group of VisualLynux files. For example, the . vi m files contain
information about project options and tools. These files should not be edited or
deleted.

Workspaces

A group of projects (or asingle project) constitutes aworkspace. A workspace has
two main functions:

» It represents several projects asagroup in the Visual C++ Workspace
window. It allows quick switching between projects in the same group.

It controls dependencies between projects.

A new project can be created in a new workspace. A project can also be created in
an existing workspace. An empty new workspace can be created using the File/New
menu item. Only one workspace can be active (open) at a given moment. The
Visual C++ workspace window displays all projectsin the workspace.

The current project ishighlighted in the Visual C++ workspace window. When you
start a building process, Visual C++ builds only the current process. If it depends
on other processes in the workspace, first the processes on which it is dependent is
built before the current processis built.

A workspace isdescribed by a. dswfile. A project is described by a. dsp file.
These files have formats defined by Visual C++ and should not be edited.

NoTE: VisuaLynux 4.0 use adifferent format for itsinternal project files from
VisualLynx 1.x. If aproject created in VisualLynx 1.x is opened (using the
File/Open workspace menu item), a warning message appears. explaining how to
run the VLConvert . exe utility to convert internal file formats.

Workspace and Project Directories

The .dsw file resides in the workspace directory. The .dsp file and other
VisualLynux project filesreside in the project directory. The user source and data
filesare also usually created in the project directory. While it is recommended that
al project files are managed within the same directory, the user can create filesin
other directories or add files from other directories to the project.

4 VisualLynux User’s Guide



Wizards

Thefirst project of aworkspaceis usually created in the workspace directory; in
this case the workspace directory and the project directory are the same. All
subsequent projects are created in a directory specified by the user, usually a
subdirectory of the workspace directory. The name of the project directory becomes
the name of the project.

The current directory is where the build processis initiated. In general, thisisthe
project directory of the project being built. If the current project depends on other
projects in the workspace, the current directory is switched to account for the
project being built currently.

NoTE: VisualLynux does not support mixed workspaces, i.e., workspaces that
contain both VisualLynux and standard Visual C++ projects.

Wizards

A VisualLynux wizard is a special component that creates a VisualLynux project.
The three VisualLynux wizards and the project types they create are listed in the
table below:

Table 1-1: Wizards and Project Types

Wizard Project Type Operating System
VisualLynux Application C User Application LynxOS, BlueCat Linux
Wizard C++ User Application LynxOS, BlueCat Linux
X1UMotif Application LynxOS
Device Driver LynxOS, BlueCat Linux
Static Library LynxOS, BlueCat Linux
VisualLynux LynxOS Regular LynxOS Kernel LynxOS
Kernel Wizard (includesKernel
Downloadable Image, KDI)
VisualLynux Import Wizard | VisualLynux make project | LynxOS, BlueCat Linux

A wizard displays dialog boxes that help the user create new projects (of
predefined types). The user can create an empty project and add necessary files
later. A project can also be created using template files and edited according to
requirements. In both cases the Visual Lynux wizard creates its own specific project
environment depending on the project type and savesitina. vl mfile. Thisfile
contains information about project goals and configurations.

VisualLynux User’s Guide 5



Chapter 1 - Introduction

Never modify the . vl m filedirectly. Instead use the Project Settings dialog box by
clicking on the Project/Settings menu item, or the Project Settings icon in the
VisualLynux toolbar.

Thefirst two wizards are invoked using the menu sequence to create a new project.
The third wizard isinvoked by clicking the iImport button in the Visual Lynux
toolbar. The Import wizard creates a project from LynxOS or BlueCat Makefile.
The Visual Lynux make project differs from other VisualLynux projectsin that it
doesn’t provide the Project Settings dialog box to set or modify compiler and linker
options. Imported projects use the make tool that runs a LynxOS or BlueCat Linux
Makefile in a particular VisualLynux/CDK environment. The user can edit the
Makefile as needed.

Configurations

A project may contain one or more configurations. The configuration defines how
to build the project goal (s). The user can create and modify configurations using
Project Settings. Project configurations may differ only in target configurations,
project goals, project options, or any combination of these elements. The project
configuration specifies the following information:

» Thetarget operating system (LynxOS or BlueCat)

» Thetarget platform (e.g. x86, PPC, ARM)

» Thetarget object format (e.g. coff, elf, xcoff)

* Project goals

* Project options
VisualLynux wizards generate configurations during project creation. The wizards
provide alist of supported target configurations, depending on the project type.
The target configuration defines the target operating system and the target

platform. The object format is also defined because only one object format is used
per combination of target configuration and project type.

Project options determine how to build the project goals. Options are available for
the project main tool used to build the main goal. There are also options for other
project tools, for example, the compiler used to build object files. These options
can be modified for all secondary goals, or for each secondary goal.

A project can contain several configurationswith different target configurations, or
(in the case of Device Driver or kernel projects) all project configurations must
have the same target configuration. VisualLynux wizards usually create more than
one configuration for each target configuration for Debug and Release mode.

6 VisualLynux User’s Guide



Terminology

These two configurations differ only in the options for project tools. For example,
the Debug configuration adds the options - g - D_DEBUG for the compiler.

Terminology

NOTE: Items are ordered for easy comprehension rather than alphabetically.

Target - a system (such as a telecommunication switch node or an airplane
navigation device) that renders a specific function (from transmitting data over the
network to controlling an airplane subsystem) - A target system includes computer
hardware with input/output devices, the operating system, and applications.

Target Platform - The type of computer architecture used for a particular target -
VisualLynux supports various target platforms (x86, PowerPC, MIPS, ARM, SH3,
XScale, etc.)

Board - Each target platform can have several hardware configurations
(combinations of motherboard, I/O devices, buses, etc.) called boards.

BSP - Board Support Package -

Cross Development - A devel opment paradigm where applications are devel oped
and debugged on a system (host), other than the board/platform (target) that they
are deployed on. Development can be performed entirely on the host. Debugging
can take place on both the host and target, with the host providing much of the user
support, and the target executing a debug server program that communicates with
the host debugger.

CDK - Cross Development Kit - A LynuxWorks deliverable for a particular target
configuration and host platform - It consists of a Board Support Package (BSP)
and cross development tools for the host platform. The tools include compilers,
linkers, shells, utilities, etc. needed for embedded application development. CDK's
also include the CY GWIN package, which contains common UNIX tools for
Windows systemslike bash, make, cp, |'s, mount, and adynamic link library.

Project - The basic unit of application development under VisualLynux consisting
amain goal representing the project result

Goal - Central or subsidiary purpose of aproject, defined in terms of aspecificfile,
e.g., an application, driver, or object file.
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File- Filesincluded as part of aproject (such as C or C++ sourcefiles, header files,
and script and data files) to build project goals, and additional VisualLynux files
containing project summaries and information.

Workspace - VisualLynux grouping of projects to manage switching among
associated projects and dependencies between them - A workspace can contain
none, one, or several projects. However, only one workspace can be active at a
time. Thus, at any given point you work with a particular group of related projects.

Project Configuration - Information containedina . vl m file pertaining to target
configurations, target platform, object format, target operating system, project
primary and secondary goals, and project options (tools selected for goals) - A
project can contain more than one configuration.
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Prerequisites

Users of VisualLynux 4.0 should be familiar with the Microsoft Visual C++, the C
programming language, programming in the Windows environment. They should
also be familiar with the C++ programming language for developing C++
application programs for target systems.

This guide assumes that you have installed Microsoft Visual C++, the LynxOS or
BlueCat Linux cross development system, and VisualLynux. (Please refer to the
LynxOS Installation Guide, the LynxOS Installation Guide, or the BlueCat Linux
User’s Guide for installation instructions.)

Online help is provided with Microsoft’s Visual products. For specific questions
regarding the operation of the Microsoft Visual Studio 6.0 Development System
and Visual C++ Version 6.0, please refer to rel ease-specific help guides.

NoTE: This document does not cover LynxOS or BlueCat Linux cross
development on a Windows machine that does not have VisualLynux installed. For
additional information on using the Windows cross development system for
LynxOS or BlueCat Linux, please refer to appropriate product documentation.

System Requirements
The minimum recommended system configuration for VisualLynux is:
e Windows 98, NT, ME, or 2000
¢ Microsoft Visual C++, Version 6.0 (or higher), Standard Edition
e 32 MB (or more) RAM
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e 250 MB of disk space (This estimate does not include the disk space
required for BlueCat Linux or LynxOS cross development systems.)

VisualLynux leverages the framework of the Microsoft Visual Studio 6.0
Development System found in Visual C++, Version 6.0.

VisualLynux requires installation of any of the following versions of Microsoft
Visua C++:

e Microsoft Visual C++, Version 6.0, Standard Edition
* Microsoft Visual C++, Version 6.0, Professiona Edition

* Microsoft Visual C++, Version 6.0, Enterprise Edition

Package Contents
The Visual Lynux package contains the following components and documentation:
A software CD-ROM containing;:

e VisualLynux

e VisualLynux Online Help
- VisualLynux Release Notes
- MisualLynux User's Guide
- LynxOSman pages

- BlueCat Linux man pages
- GNU documentation set

» License Agreement

Configuring VisualLynux

Before working with VisualLynux you need to register target Cross Development
Kits (CDKs) installed on your host machine. At least one CDK must be registered
before you can use VisualLynux. The registration process is performed by the
VisualLynux Configuration Utility invoked during installation. You might need to
run this utility from the Start menu in the following cases al so:

* When anew CDK has been installed on your host computer
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¢ When an existing CDK has been moved to another directory
¢ When an existing CDK has been uninstalled

The Visual Lynux Configuration Utility collects necessary data and storesit in the
Windows Registry. The data then becomes available to other VisualLynux
components (VisualLynux Application wizard, VisualLynux Addin Tools,
Debugger, etc.).

VisualLynux Configuration Utility

The Visual Lynux Configuration Utility sets up necessary configuration data for
VisualLynux. Thisincludes information about supported operating systems,
available Cross Development Kits (CDKSs) installed on your host machine,
installation directories for every CDK, and CY GWIN programs used by the build
tools (compiler, linker, make utility, and so on).

You must also use the Configuration Utility to change the current operating system
version used by VisualLynux, to remove configuration data for uninstalled CDKs,
or to modify the installation directory (if a CDK has been moved).

In summary, the Configuration Utility:

* Collects configuration data related to installed LynxOS CDK(s) and/or
BlueCat Linux Cross Development Tools (CDTs)

* Writes collected data to the Windows Registry to make it accessible to
other VisualLynux components

e Unregisters VisualLynux 1.x, if installed
*  Prepares a mount table that includes mountpoints used by CDK tools

Invoking the Configuration Utility

When the Visual Lynux installation program first invokes the Configuration Utility,
the dialog box shown in the next figure appears. Empty check boxes in the General
page imply that the Configuration Utility has not found any configuration datain
the Registry. Check an appropriate box to set up configuration data for a particular
operating system.

If configuration datafor an operating system has been found, the appropriate box is
checked and the utility displays additional property pages.
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VizsualLynux Configurations Utility

General |

WizualLynux Configuration Utility enables you to specify Registy entries describing installed Cross
& Development Kits for Lynx0S and/or BlueCat Operating Systems.

Fleaze check an appropriate box below if a COK for the target 05 iz inzstalled on your computer.

Then go to the appropriate page and enter required values.

™ “es, Lynx05 CDK/[s) iz installed on this computer

I~ Hes, BlueCat COT[3] is installed on this computer

QK I Cancel | Lol

Figure 2-1: Configuration Utility Initial Screen

Selecting cancel closes the Configuration Utility. If you click ok without checking
any boxes, the message in the following figure appears. Visual Lynux, however,
will not be able to function properly.

VizsualLynux Configuration Utility

*r'ou will nat be able to use Yisuallynux until at least one target COK, is installed on the host.

@ ‘r'ou have specified that neither Lyn=05 nor BlueCat COK[s) are inztalled on your computer.
wiould you like to continue anyway?

Figure 2-2: CDK Installation Message

Selecting Yes unregisters CDK s that have been previoudly registered; selecting No
returns you to the previous dialog box. Depending on the boxes checked in the
Configuration Utility General page, additional pages appear. Select an appropriate
page to edit corresponding data.
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VizsualLynux Configurations Utility

General | Lyr#0S COK(s] | CYGWIN Installation | BlueCat COT(s] |

WizualLynux Configuration Utility enables you to specify Registy entries describing installed Cross
& Development Kits for Lynx0S and/or BlueCat Operating Systems.

Fleaze check an appropriate box below if a COK for the target 05 iz inzstalled on your computer.

Then go to the appropriate page and enter required values.

V ‘es, Lynx05 CDK/[s) iz installed on this computer

¥ s, BlueCat COT[3] is installed on this computer

QK I Cancel | Lol |

Figure 2-3: Configuration Data for Target OS

To unregister all CDKs for a particular operating system (LynxOS or BlueCat
Linux), uncheck the appropriate box. To safeguard against the accidental removal
of al registration data, when you press ok, the Configuration Utility displaysthe
dialog box shown below:

YizualLynux Configuration Utility

but VizualLynus found zome Reagistry data for installed target platforms.

® You have zpecified that Lynx0S5 COK[z] are not installed on this computer
Do pow actually want to unregister all COK[=]?

Figure 2-4: Message Box to Unregister CDKs

LynxOS CDK Configuration

To edit configuration data for installed LynxOS CDKs, select the LynxOS CDK(s)
property page. The following dialog box appears:
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VizsualLynux Configurations Utility

General Lyrw0S COK[s)

WizualLynux did not find Fegistry data for installed Crozs Development Kits. You will not be able

& to uge Yisuallynus until at least one COK iz installed and properly registered. To register a COK
please select the curment 05 version, enter the installation folder name, and check the installed
target platforms in the list below.

Current 05 version |3.1 0 - l

Lyrx05 COKs installation directory [all COKs should be in the same directory tree]

H:4Lyn=0S

Lyr05 3.1.0 Cross Development Kits installed

[C1Lpr05 3.1.0 For MIPS[el)

QK | Cancel | Lol

Figure 2-5: Lynx CDK(s) Property Page

NoTE: The Configuration Utility recognizes only target platforms, not target
configurations.

Because al LynxOS CDK files that depend on a particular target configuration
(board) have different names, it issafeto install all LynxOS CDKs under the same
root installation directory. You can also install LynxOS CDKs for different OS
versions under the same root installation directory, because the CDK tree has
branches for different OS versions (3.1.0aand 3.1.1).

However, VisualLynux works with only one version of the operating system for
LynxOS CDKsat atime. To specify adifferent version of the OS, you must run the
Configuration Utility again.

CDK s occupy asignificant amount of disk space, and therefore, it may not be
possibletoinstall all LynxOS CDKs under the sameinstallation tree. If so, you can
install some CDKs in another root installation directory.

However, VisualLynux can work with only one LynxOS CDK root installation
directory at atime. To switch installation directories, you must run the
Configuration Utility again.
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The next table describes the CDK configuration controls.

Table 2-1: LynxOS CDK Configuration

Control

Description

Current OS version

Select the current LynxOS version using this drop-down
list. VisualLynux can work with only one version of aan
operating system at atime. You must account for projects
built for different versions of LynxOS.

Select version 3.1.0 for both LynxOS 3.1.0 and 3.1.0a.
Controls change values depending on the version selected.

LynxOS CDKs
installation directory

Enter the root installation directory path for installed
LynxOS CDKs. Notethat the LynxOS installation structure
assumes that all CDKs for a particular OS version are
installed in the same directory tree and have the same root
installation path name. The platform-specific part of the
CDK treebeginsin root/usr/|ynx/ platform
where r oot istheroot installation name and

pl at f or m isthe platform name.

For example, if the LynxOS root installation directory is
E: \ Lynx, the PowerPC CDK residesin aplatform-
specific subtreeat E: \ Lynx\ usr\ 1| ynx\ ppc. Use
Browse to search for the LynxOS root installation
directory.

LynxOS Cross
Development Kits
installed

This list box enumerates all supported target platforms for
the selected LynxOS version. Check all target platforms
installed on your host computer.

If you uncheck a previously installed target platform,
configuration data for the corresponding CDKsis removed
from the Registry and you cannot build LynxOS projects
for that platform.

BlueCat Linux CDT Configuration

To set up configuration data for BlueCat Linux Cross Development Tools (CDTSs)
installed, check the appropriate box in the Configuration Utility General page and
select the BlueCat CDT(s) property page. The following dialog box appears:
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VizsualLynux Configurations Utility

General | Lynw0S COK(s) | CYGWIN Installation  BlueCat CDT(s]

to uge Yisuallynus until at least one COK iz installed and properly registered. To register a COK
please select the curment 05 version, check the installed target platforms in the list below, and
enter the appropriate installation folder path name for each platform.

Current 05 version |3.D vl
— BlueCat 3.0 Cross Development Tool

[w]BlueCat 3.0 for x36[elf]
[ 1BlueCat 3.0 for PowerPClell]

2 WizualLynux did not find Fegistry data for installed Crozs Development Kits. You will not be able

[ 1BlueCat 3.0 for <Scale(ell]

3100 ™ o 30 Fme Lkl Dol JEY

Installation directory for BlueCat 3.0 for AR[elf]

H:4BlueCat-3.0%arm Browse.... |
QK I Cancel | Lol |

Figure 2-6: BlueCat Linux CDT(s) Property Page

The Configuration Utility recognizes only target platforms, not target
configurations, implying that VisualLynux uses only one BlueCat Linux CDT for a
given platform at atime. Because BlueCat Linux CDTs are installed in separate
installation directories, run the Configuration Utility to switch between BlueCat
Linux CDTsfor agiven platform.

VisualLynux works with only one version of an operating system for agiven
BlueCat Linux CDT at atime. You must rerun the Configuration Utility to switch
between OS versions and installation directories of aBlueCat Linux CDT for a
given platform.

Because the BlueCat Linux installation tree does not have OS version-dependent
folders, you need not change or unregister installed CDTs for other platforms until
you have them for different OS versions. In this case, VisualLynux works at atime
with only one set of CDTs related to the current OS version.
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The table below shows the configuration controls for BlueCat Linux CDKs;

Table 2-2: BlueCat Linux CDK Configuration

Control

Description

Current OS version

Select the BlueCat Linux version for which CDTs are
installed on your computer. VisualLynux can only work
with one version of agiven operating system at atime. You
must rerun the Configuration Utility to build projects
targeted for a different version of BlueCat Linux.

BlueCat 3.0* Cross
Development Tools

This list box displays supported CDTs for the selected
version of BlueCat Linux. Check every installed target
platform. To unregister aCDT that has been uninstalled,
uncheck the appropriate box.

Installation directory
for

Enter the name of the root directory in which the selected
BlueCat Linux CDT has been installed.

Note that BlueCat Linux configuration requires that the
installation directory be specified for each installed target
platform.

Usethe Browse button to ook for the installation directory.

1. BlueCat 3.0 and BlueCat 3.1 are both registered as BlueCat 3.0 in the VisualLynux

configuration.

CYGWIN Installation

The BlueCat Cross Development Tools (CDT) installation places the CY GWIN
binaries into a different directory from that of the VisualLynux installation.
Therefore, you need to specify the root CY GWIN directory. To do so, select the
CYGWIN Installation property page. Unlessthe CY GWIN installation has been
moved, you need not change the default value (C: \ cygwi n32).
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YizualLynux Configurations Utility

General | Lynx0S COK(s) CYEWIN Installation | BlueCat CDT(s]|

Usually it is c:\cygwin32 directory but it may be changed after BlueCat installation.

2 You should specify CYGWIM raat installation directory if BlueCat CDT iz installed.
Fleaze wverify the directory name below or zelect a new directory clicking on Browsze. ..

Cygwin inztallation directory

Browse.... |

0k I Cancel | Loy |

NoTE: When only LynxOS CDKs are installed, the CY GWIN path nameis
%.ynxOSl nst al | Di r % usr\ bi n, where %.ynxCSl nst al | Di r % isthe
installation directory entered in the LynxOS CDK(s) property page for all LynxOS
CDKs.

Use the Browse button to look for the CY GWIN installation directory.

When you click ok, the Configuration Utility verifies that the directory nameis
valid and that the cygwi n1. dl | library can be found. If the path does not exist,
the following message box is displayed (see figure below). Change the directory as

appropriate.

CAuUTION! Continuing may break VisualLynux functionality.

18

VisualLynux User’s Guide



Unregistering VisualLynx 1.x

¥isualLynux Configuration Utility

Fleaze pravide valid CYIEWIN installation directary nane.
Wizuallynu= will not work, propery if cygwinl.dll iz not dynamically accessible from Yisual Studio,

Wiould you like to continue anwway ?

Q CvEWIN installation directory does not exist or is not a directony.

Tes

Figure 2-7: CYGWIN Error Message

Unregistering VisualLynx 1.x

The VisualLynux Configuration Utility checksif VisualLynx 1.0 or 1.1 has been
installed on your computer. Because VisualLynux 4.0 replaces VisualLynx 1.x and
extends its functionality, the Configuration Utility unregisters VisualLynx 1.x. In
this case the following dialog box appears:

YisuallLynux Configuration UHility

@ Wizuallynux Configuration Utility will remove old WisualLyrs 1.% from pour computer:
- Wizuallynx 1.2 Application ‘Wizard DLL will be renamed to "Lynx Apptafizard, ™ aws ™"
- Registry entries for VisualLynx 1.2 will be deleted,
- Wizuallynx 1.2 Add-ln DLL will be removed from the list of YizsualStudio Add-ins.
Fleaze remove Yisuallyn= 1. toolbar [Lyn= R TS toolbar] from Yizual Studio [using Customize/T oolbars command).

If you have any projects created by Yisuallpnz 1.x use Visuallpnz 1.x Project Conversion Utility
[WLCorvit.exe in bin subfolder of Yisuallynus installation folder).

Figure 2-8: Unregistering VisualLynx

NoTEe: If you have VisualLynx 1.x projects, use the Project Conversion Utility to
convert them to the VisualLynux 4.0 format.

Preparing a Mount Table

Some CDK tools require specific mount points. The Configuration Utility sets up
the following mountpoints to provide valid environments for such tools:
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The table below describes the LynxOS CDK tools mount points:

Table 2-3: Mount Table for CDK Tools

Mountpoint Points to
/bin CYGWIN utilities’commands subdirectory
/fusr/bin CYGWIN utilities’commands subdirectory used by
LynxOS CDK's
/etc CYGWIN et c subdirectory
[usr/|ynx LynxOS CDK subtree

The Configuration Utility sets appropriate mount points and notifies you with the
dialog box shown in the next figure.

CauTioN! Do not change these mountpoints when working in a command line
environment as this may break CDK functionality.

YisualLynux Configuration Utility [ X]

Configuration utility will create mounts needed to provide valid enviranment for COK[z) a2 follows:
/bin => c:hopgwind2hbin
Auzr = ohopgwind2husr
fetc = ohoygwind2ietc
Auzrdlpng = e \ynshapl pOatusrilyng

If BlueCat CDTs are ingtalled, the following soft link. will be added ta o:h\cpgwin32 directory:
ugr =3 "M

Figure 2-9: Mountpoints Screen

Launching the VisualLynux Application and Kernel
Wizards

The Visual Lynux Application Wizard and the VisualLynux Kernel wizard create a
new project through a series of dialog boxes or awizard (see next figure). They
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allow aprogrammer to select the type of project to be developed and specify its

parameters.
Hew 2]

Filez  Projects | wiorkzpaces I Other Documents I
L& ATL COM Appiwizard %] Win32 Dynamic-Link Library | Eraiect hame:

¢| Cluster Rezource Tupe “Wizand E Winde Static Libram IDTDiECt”
g+ Customn &ppiwizard .
37 Database Project Logtion:

DevStudia Add-in‘wizard |G WL_prajects'project! =

E% Futended Stored Proc Wizard
& |5 4P Extension Wizard
I M akefile ' Create new workspace
fim MFC Active Controlizard ) b curent wirtspace
[3#] MFC Appwizard (di) I Dependency of
A M Appwizad [exe)
% Mew D atabaze ‘Wizard I j
i) Uity Froject

¢ |Wizuallynus Application wizard

. A Flatforms:
A|'Win32 Application
win32 Congole Application ILynuxWorks
| i
Ok I Cancel

Figure 2-10: VisualLynux Application Wizard

To run the Application wizard or Kernel wizard to create a new project:

1. Select File/New in the Visua Studio menu bar.

2. Select the Projects tab in the New dialog box. The left pane of the dialog

box displays the Wizards available.

3. Select VisualLynux Application Wizard Or VisualLynux LynxOS Kernel

Wizard.

NoTE: If the Application wizard or the Kernel wizard do not appear in the | eft

pane, reinstall VisualLynux.

4. Next, enter aname for the new project. Be sure to specify the location for
the project. The project name is used to derive many of the project’s
C/C++ function names and the project directory name, and should,
therefore, conform to ANSI C/C++ naming conventions.

Do not specify names with blank spaces.
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5. To add the new project to the current workspace, check the Add to current
workspace radio button. Ensure that the current workspace is empty or
contains only VisualLynux projects.

When the Kernel wizard isinvoked, the Create new workspace radio
button is automatically checked, and the Add to current workspace button
isdisabled. Thisis because the Kernel wizard always creates a separate
kernel workspace that can contain several dependent projects.

The Platforms control at the bottom right of the dialog box always
contains a checked Lynuxworks item when the Application wizard or
Kernel wizard is selected. It denotes that a new project is targeted to the
LynuxWorks operating systems (BlueCat Linux or LynxOS).

6. Click ok to launch the Application wizard or Kernel wizard.

The following section describes project creation using the Application
wizard. For adetailed description of the Kernel wizard, see Chapter 6,
“LynxOS Kernel Wizard” on page 79.

Overview of Project Creation Process

22

The starting point of a project is selecting a project type using the Application
wizard. The project type selected determines project goals and tools. The
Application wizard provides a specific set of dialog boxes for each project type.
Please refer to Chapter 5, “Visual Lynux Application Wizard” for specific detailson
each project type.

The lower portion of the dialog box displays the list of target configurations
(LynxOS or BlueCat Linux, target platform) for which cross devel opment tools are
available. Note that the list of configurations depends on the type of project
selected in the Project Type list. If cross development tools or tools for a particular
project type are not installed on your computer, the Target Configurations list
displays the appropriate message.

Select and check at least one configuration. If not, the Application wizard displays
amessage and returns to the Step 1 page.
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YisualLynux Application Wizard - Step 1 E

Wizuallynux Wizard
v 3.0Jul 17 2001
Copyright € 1998 - 2001
Lynustwforks, Inc.

LYNUXWORKS™

Thiz “wizard creates a new Lynustaforks project
that can be used as a template for program
development.

Froject Type:

CU plication
C++ Uzer Application
#Motif Application
Device Driver

Static Library

Target Configurations:

LrarFo
[C1BlueCat 3.0 for x26[elf]
[ 1BlueCat 3.0 for ARM[ell)
[C1BlueCat 3.0 for Hitachi Superelf]

< Back I Mest » I

Firrety | Cancel | Help

Figure 2-11: Selecting Application Type

Press the Enter key or press Next to proceed. Follow the instructions in the dialog
boxes that follow. The following figure is an example of what appears if you select
C User Application from the list of project types. For details on other project types,
refer to Chapter 5, “VisualLynux Application Wizard”

VisualLynux User’s Guide
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Vizuallynux Application Whizard - S5tep 2 of 3

This ‘Wizard creates a zample user C application
constructed from functional programming components
that can be modified by the Developer to create a
custom C application.

Yisuallynus \wizard

v 3.0.ul 17 2001 Select a starting application tppe:
Copyright @ 1932 - 2001

Lyrusiedarks, [ne.
" An Empty C Project

LYNUX\WORKS" & Simple C "Hello World" &pplication

@& i Custom C Lpnuseworks Applicatio:

C Uszer Application

< Back I Mest > I Eirrehy | Cancel | Help

Figure 2-12: C User Application Types

If the Finish button is selected on any of these dialog boxes, the Application wizard
displays selected settings in a summary dialog box (see next figure). This dialog
box offersafinal opportunity to go back and change settings.
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Building a Project

Mew Project Information E2

Visuallprus Application Wizard will create a new skeleton project with the
following specifications:

Project name: awa

Project type: C Uszer &pplication
Application type: A Custom C Application
Configurations:

Win3d2 Lyn«0S_x86 coff_Debug
Win3Z2 Lynx05_x86 _coff_Relzaze

The folowing zource fles will be generated:
The uge of the POSE< signal handling functions:
dsignal h
dsignal.c
The uze of condition wariables and mutexes:
cyvarmut.b
cvarmut.c
Implementation of the main program that will call the vanous
funchiong that have been created by the Application 'Wizard
main. c

izuallpns Wizard will also generate aw2 VLM file that containe default project
optionz. 00 MOT REMOWE OR EDIT THIS FILE.

Project Directory:
G:W_projectshaw?

Cancel

Figure 2-13: Summary Dialog Box

If cancel is selected, the summary dialog box disappears and you are returned to
the previous dialog box for more changes. If oK is selected, a new project (with
template files to modify and compile) is created. The project tree appearsin the left
pane of the Visual C++ window. The Class page shows the structures and functions
used in the project, and the File View page shows project files you can edit.

Building a Project

To build aproject, press the F7 key or select the Build->Build LynuxWorks menu
item. The LynuxWorks compiler and the linker create the result (an executable,
driver, library, or kernel, depending on the project type) in the output directory.

To view output directories, click the Project Settings icon in the Visual Lynux
toolbar, use the Project Settings menu item, or press the Alt F7 keys. The General
page displays the directory names for the project output (intermediate files and
results).

The output window, which usually resides at the bottom of the Visual C++ main
window, contains information on how the project has been compiled and linked.
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If the LynuxWorks compiler or linker finds an error, click on the error message,
and the editor displays the origin of the error. For details, refer to Chapter 3,
“VisualLynux Build Process’

Now, you are ready to debug the project result on atarget machine. First, however,
you must define atarget machine for Visual Lynux. Click on the Target
Administration button. m

The LynuxWorks debugger can be started after the target machine has been
defined.

NOTE: Seethe Target Wizard section in Chapter 10, “VisualLynux Target
Administration” for information on defining atarget machine.

Be sure to set up an account on the target machine. If you do not have one already,

click the Telnet button . in the Visual Lynux toolbar, and use atelnet session to
create an account.

Debugging a Project

There are two varieties of the LynuxWorks version of the GNU GDB and Insight
debuggers: GDB and Total/db. The GDB debugger has atext interface, Total/db
has a graphical interface that facilitates the debugging process. Launch the
appropriate debugger by clicking on the corresponding VisualLynux toolbar

button: Debugger . or Total/db. a (see Chapter 7, “Visual Lynux Addin
Tools” for descriptions of toolbar icons).

Both debuggers create a session with the target machine, copy the executable to the
target machine into project directory defined using the Target Administration
wizard, and launch GDBSERV ER on the target machine. For additional
information, refer to Chapter 7, “VisualLynux Addin Tools”

If you locate a bug, edit the corresponding source file in the VisualLynux C++
editor and rebuild the project. Then run the debugger again.

NOTE: See Chapter 7, “VisualLynux Addin Tools’ for descriptions of toolbar
items.
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Building Project Targets
This chapter describes the process used by VisualLynux to create project goals.

VisualLynux always builds the main project goal in two stages. First, it
processes source files, and second, it performs project-level build steps (if
al files have been processed successfully). Usually VisualLynux
processes source files using the LynuxWorks compiler, and uses the main
project tool to build the main project goal.

When aproject is created by VisualLynux Application wizard, a default
compiler is associated with the source files, depending on their file
extension. The project type defines the project-level tool (linker, library,
etc.) used to build the project.

You can customize the build process using the VisualLynux Settings
dialog box to define custom Build steps for afile or a project in a specific
configuration.

You can build or rebuild the project goal (executable, library, and so on)
that a project configuration defines. When you invoke a build (by
pressing F7 or selecting the Build/Build LynuxWorks menu command),
VisualLynux builds the current project configuration. Visual Lynux
processes only files that have changed since the last build.

The current project configuration is displayed in the Visual C++ Build
toolbar. You can switch to another project configuration using the drop-
down list on thistoolbar, or using the Build/Set Active Configuration menu
items. VisualLynux wizards create at |east two configurations for each
project (Debug and Release). You can add configurations using the Build/
Configurations menu item.

When rebuilding a project (using Build/Rebuild All Or Build/Batch Build
menu commands), VisualLynux processes all the filesin the project
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whether they have or have not been changed. Also, you can either build
one project configuration (Rebuild All) or choose multiple configurations
(Batch Build).

Processing Files

28

To process afile VisualLynux uses either the compiler (the default tool) or the
Custom Build option. Both tools cannot be specified for aparticular file
simultaneously. The compiler is associated with a particular source file. Thisis
done by the VisualLynux wizard during project creation or by the VisualLynux
add-in tools when you have created or inserted a new source file into the project.

VisualLynux uses file name extensions, as shown in the table below, to assign a
default processing tool.

Table 3-1: File Processing Using File Name Extensions

File Extension Default Build Tool
.C gcc. exe
.cpp g++. exe
.S gcc. exe (gcc. exe invokesthe assembler)
.cc g++. exe
. CXX g++. exe
| gcc. exe
S gcc. exe
.C g++. exe

File name extensions are case senditive. If acapital “C’ isthe file extension, the
C++ compiler isinvoked rather than the C compiler. . CPP isnot recognized asa
valid extension, and causes an error. In cases other than those described in the table
above, VisualLynux does not assign a default build tool for afile.

The compiler used to process any or al filesin aproject can also be changed using
the settings dialog box. A custom setting can be specified for any file, evenif a
default tool isassigned to it. To do so, check the Always use custom build box in the
file-level property page for afile, and specify the custom build step for it.

VisualLynux always uses the foll owing sequence to process project files:
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1. Custom build steps are performed for al those files for which a custom
build is specified.

2. If all custom build steps are performed successfully or if no custom
builds are specified, default builds (compiling) are performed for the
remaining files assigned to a default build toal.

NoTEe: VisualLynux checks header/source file dependencies only if you check
Generate dependencies in the compiler options (C/C++) dialog box.

Project-Level Build Steps

VisualLynux assigns amain build tool to a project that is created by the
VisualLynux wizard or imported from an external Makefile. Depending on the
project type, VisualLynux assigns these tools as shown in the table below:

Table 3-2: Project Build Steps

Application Type Main Build Step Tool

C Application Linking gcc. exe

C++ Application Linking g++. exe

XI/Motif Application Linking gcc. exe

Device Driver Linking | d. exe

Static Library Building library ar. exe

LynxOS Kernel Linking | d. exe (ar.exe tobuild
intermediate driver and
devices subprojects)
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You can customize a project build by specifying the additional build steps shownin
the next table:

Table 3-3: Additional Build Steps

Build Step Description Execution
Pre-link A set of arbitrary batch commands Right before the main build
executed by a Windows shell step (linker or librarian) is
invoked
Custom Build | Set of arbitrary batch commands Right after the main build step

executed by a Windows shell with the | is successfully completed
ability to set up resulting files and
custom dependencies

Post-build A set of arbitrary commands Right after the build processis
finished (including Project
Custom Build step, if any)

See detailed descriptions of the Pre-link, Custom Build, and Post-build stepsin
Chapter 8, “VisualLynux Project Settings’

Build Macros

VisualLynux defines a set of special build macros for use while customizing file or
project builds. Build macros can be used anywhere in the user-defined set of batch
commands in the Custom Build, Pre-Link, or Post-Build steps. Make note,
however, of the format of the command generated after macro expansion.

To specify the macro value anywhere in acommand, use its name in parenthesis
with dollar sign ($) as a prefix. For example, $( Qut put _Di r) issubstituted by
the relative output directory name before command execution.

Macros used by VisualLynux are distributed in three categories: global, project-
(configuration-) level, and file-level macros. Although the names of some project-
and file-level macros are the same, their val ues can change depending on the build
level.
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Global Macros

Macros of this group have the same values for all project configurations. The table
below shows global build macros and their definitions:

Table 3-4: Global Build Macros

Macro Definition

$( MsDevDir) Fully qualified path to the directory in which the Microsoft
Visual Studio nmsdev. exe executableresides

$(MBVCDi 1) Fully qualified path to the directory in which Visual Studio
build toolsreside

$( Vi sual LynuxDi r) Fully qualified path to the directory in which Visual Lynux

isinstalled

$(Tool Dir) Fully qualified path to the directory in which Visual Lynux
toolsreside

$( VWkspNane) Name of the current workspace

$(VkspDir) Fully qualified path to the directory in which aworkspace

file (. dsw file) resides

$(ProjDir) Fully qualified path to the directory in which a project file
(. dsp file) resides

$( Proj Nane) Name of the project (usually thenameof a . dsp file
without directory name and extension)

Project (Configuration)-Level Macros
This group of macros have values that change from one configuration to another:

Table 3-5: Project-Level Build Macros

Macro Definition
$( Tar get OS) Name of the target OS (LynxOS or BlueCat Linux)
$( Tar get OSPref i x) Target OS (LynxOS or BlueCat Linux) prefix in the
directory subtree
$( Tar get OSVer si on) Version number of the target OS (e.g., 3.1.0a)
$( TARGET_CENERI Q) Generic target platform name (x86, MIPS, etc.)
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Table 3-5: Project-Level Build Macros (Continued)

Macro

Definition

$( Tar get CPU)

Target processor name used in directory names for
cross development tools (i 386, ppc, €tc.)

$( OBJ_FORMAT)

Object format code (cof f \xcof f\el f)

$(InstallDir)

Fully qualified path to the installation directory of
the cross development tools for a particular platform

$( BUI LD_ENV_PREFI X)

Fully qualified path to the root directory of the cross
development tools for a particular platform

$( Tar get Pl at f or nCDKDi r)

Sameas $( BU LD _ENV_PREFI X)

$( CCO) Fully qualified path to the C compiler (gcc. exe)
for aparticular platform

$( CPP) Fully qualified path to the C++ compiler
(g++. exe) for aparticular platform

$(LD) Fully qualified path to thelinker (I d. exe) for a
particular platform

$( AR) Fully qualified path to thelibrary (ar . exe) for a
particular platform

$( MAKE) Fully qualified path to the make utility
(make. exe)

$( BASH) Fully qualified path to the bash shell (bash. exe)

$(Internediate_Dir)

Path to the directory in which intermediate project
results (e.g., object files) are placed, relative to the
project directory

$(Qut put _Dir)

Path to the output directory, relative to the project
directory

$(TargetDir)

Path to the directory in which main project goal is
created; usually the sameas $( Qut put _Dir)

$( Tar get Pat h)

Project main goal file path, relative to the project
directory

$( Tar get Nane)

Project main goal file name (without directory name
and extension), relative to the project directory

$( Proj ect PseudoTar get)

Specia pseudo-target that may be used to force
file/project build step execution
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Table 3-5: Project-Level Build Macros (Continued)

Macro Definition
$( LI NKER) Path to linker used to link main project goal (may
not exist for library projects)
$( bj ect s) List of object files generated as aresult of file builds

(DOS path format)

$(Uni xbj ect s)

List of object files generated as aresult of file builds
(UNIX path format)

$(External I nputs)

List of filesresulting from other projects on which
current project depends

$( LI NK_OPTI ONS)

Linker command line options (as they are passed to
the linker)

$( I nput Pat h)

Path to the input file for custom build step, relative
to the project directory; aways equal to
$( Tar get Pat h)

File-Level Macros

Thisisagroup of macros that can have different values for different sourcefiles.

Table 3-6: File-Level Build Macros

Macro

Definition

$(Intermediate_Dir)

Path to the directory in which file processing result is
placed, relative to the project directory

$( I nput Pat h)

Relative or fully qualified path to the sourcefile

$( I nput Narre)

Name of the source file (without path and extension)

$(InputDir)

Fully qualified path to the directory in which source file
resides

$(Fil eQut put s)

List of files generated asthe result of file processing (by
default tool or custom build)

$(Fi | eDependency)

List of files on which source file depends
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Table 3-6: File-Level Build Macros (Continued)

Macro Definition
$( COWPI LER) Fully qualified path to the compiler used to process this
file (may be empty if compiler is not associated with the
file)
$( COWP| LE_FLAGS) Compiler command line options (may be empty if
compiler is not associated with the file)
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Overview of Menu Structure

Under VisualLynux, the default Visual C++ menusretain their Visual Studio
default behaviors where appropriate. Because thisis true for the majority of Visual
Studio menu commands, the following tables detail the differencesin menu
selection when using VisualLynux.

NoTE: The VisualLynux Application wizard can guide the devel oper set up a new
project file. The first project fileisinserted into the default workspace. Following
projects can be inserted into the current workspace. New workspaces are created
using the File->New->Workspace tabs. Thisis the default behavior of Visual Studio.
The File->New->Other Documents sequence allows the creation and normal
functioning of files not applicable to VisualLynux projects.

VisualLynux Menus
Thefollowing isalist of VisualLynux menus available:

File Menu
Edit Menu
View Menu
Insert Menu
Project Menu
Build Menu
Tool Menu
Window Menu

All Help menu selections apply only to Microsoft Visual C++ projects. For
VisualLynux projects, select Help in the Visual Lynux Toolbar.
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File Menu

All File menu selections and items can be applied to VisuaLynux. The File->New
menu item displays the New dialog box where some of the file typesin the Files
page, al project wizards except VisualLynux wizard in the Project page, and all
documents in the Other Documents page are not used in VisualLynux projects.

Edit Menu

The table bel ow lists the commands available on the Edit menu:

Table 4-1: Edit Menu Commands

Submenu

Description

Breakpoints

Inapplicable to Visual Lynux
This command is disabled for Visual Lynux projects.

List Members

Default Visual Studio Behavior
Part of the Intelli Sense options that speed up the creation of C++
code - thisfeature displays alist of valid member variables or
functions for the selected class or structure. Selecting from the
list inserts the member into your code.

Type Info

Default Visual Studio Behavior
Part of the Intelli Sense options that speed up the creation of C++
code - this feature displays the complete declaration for any
identifier in your code. If the mouse cursor isreset over the
identifier, its declaration appearsin apopup window. Thisfeature
depends on compiling the application with browser information
on.

Parameter Info

Default Visual Studio Behavior
This feature displays the complete declaration, including a
parameter list, for the function to the | eft of the cursor. The
parameter in bold indicates the next parameter required as you
type the function call.

Complete Word

Default Visual Studio Behavior
Thisfeature types the rest of avariable or function name once
enough characters have been entered to distinguish the term. If
typed input has none, or more than one possible match, invoking
Complete Word displaysthe Members list, which finds the term
wanted.
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View Menu

The following table shows the commands available on the view menu:

Table 4-2: View Menu Commands

Submenu

Behavior

ClassWizard

Inapplicable to Visual Lynux
Thiswizard works only with applications that use MFC classes.
It makes certain routine tasks easier: such as creating new
classes, defining message handlers, overriding MFC virtual
functions, and gathering data from controlsin a dialog box, form
view, or record view.

Resource Symbols

Inapplicable to Visual Lynux
This brings up the Resource Symbol Browser for managing
Microsoft Studio Resource files. These resource files are not
used on LynxOS or BlueCat Linux. Although VisualLynux does
not use Microsoft resources, this command functions for native
Windows projects.

Resource Includes

Inapplicable to Visual Lynux
This brings up adialog box that prompts for the resource filesto
be included in a project. LynxOS and BlueCat Linux do not use
resource files.

Debug Windows

Inapplicable to Visual Lynux
This diding menu provides away to bring Microsoft Debugger
windows into view. These include windows to view watchpoints,
callstacks, memory, variables, registers, and disassembly within
the debugger. As VisualLynux does not use these windows, they
are disabled for VisualLynux projects.
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Insert Menu

The following table shows the Insert menu commands:

Table 4-3: Insert Menu Commands

Submenu Behavior

New Class Default Visua Studio Behavior
Thisinvokes adialog box that allows you to add a new generic
classto a C++ project.

New Form Inapplicable to Visual Lynux
Thisisthe database wizard for creating forms. Thisitemis
disabled in the Visua Lynux workspace.

Resource Inapplicable to Visual Lynux

This adds Windows Resources to a project. Thisitem is disabled
in the Visual Lynux workspace.

Resource Copy

Inapplicable to Visual Lynux
This copies a Windows Resource. Thisitem is disabled in the
VisualLynux workspace.

File As Text

Default Visua Studio Behavior
Thisalowsinsertion of aselected file at the insertion point in an
open source file.

New ATL Object

Inapplicable to Visual Lynux
Thismenuitem allows creation of anew ATL (ActiveX Template
Library). Thisitem is disabled in the Visual Lynux workspace.

Project Menu

This table shows the Project menu commands:

Table 4-4: Project Menu Commands

Submenu

Behavior

Setting

Default Visua Studio Behavior
In the Visua Lynux workspace this invokes the VisualLynux
Project Settings dialog box instead of the default Visual Studio
Settings dialog box.
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Build Menu
The following table shows the Build menu commands:

Table 4-5: Build Menu Commands

Submenu Behavior
Compile Default Visua Studio Behavior
selected_file This callsthe current compiler to build the sel ected_fi |l e.

In the context of a VisualLynux project, the correct version of
GCC or G++ iscaled. In the context of a Microsoft native
project, thisimplies calling the Microsoft compiler.

Build Default Visua Studio Behavior

proj ect _target Thisbuildstheentire proj ect _t ar get, bringing the target
up to date by compiling and linking as necessary. In the context
of aVisualLynux Project, the correct version of GCC or G++ is
called to compile each source file, and the proper tool (linker or
librarian) is called to create the target file.

Rebuild All Default Visua Studio Behavior
This essentially does a Clean, followed by a Build of the
project _target.

Batch Build Default Visual Studio Behavior

This opens a dialog box to select the project configurations to
be built in asingle Build instance and alows for multiple
projects to be built together.

Clean Default Visua Studio Behavior
This removes any existing object files and executables and
marks all files as needing to be rebuilt.

Start Debug Default Visua Studio Behavior

This invokes the Microsoft debugger and can direct it to Go,
Step Into, Run to cursor, and Attach to process. In the context
of aVisualLynux Project, thisinvokesthe GDB debugger for

the active project.
Debugger Remote Default Visua Studio Behavior
Connection This allows remote connection setup for the Microsoft

debugger. It cannot be used by LynuxWorks debuggers. Ina
VisualLynux project, it invokesthe VisualLynux Target
Administration tool.
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Table 4-5: Build Menu Commands (Continued)

Configuration

Submenu Behavior
Execute Default Visual Studio Behavior
file.exe This executes the project executable on the target machine. This
command sends the executable produced by current project to
the default target machine (set by the Target Administration
tool) and executes it using a remote shell.
Set Active Default Visua Studio Behavior

By default, the VisualLynux Application wizard creates several
configurations for every new project. This dialog box prompts
the devel oper to select the configuration to be current and built
by default.

Profile Inapplicable to Visual Lynux
This generates profiling information for a Windows application.
Thisitem is disabled in a VisualLynux project.
Tool Menu

The following table displays the Tool menu commands:

Table 4-6: Tool Menu Commands

Submenu

Behavior

Setting Source
Browser

Default Visual Studio Behavior
Thislaunchesthe Microsoft Class and Symbol browser, allowing
the devel oper to browse the class and symbolic information (like
the class definition and reference, member function, structure,
member field, and variable). All the behaviors are exactly same
asthe VC++. To use this feature, the browser information files
must be generated for the project sources. To turn on the
generation of browser information, use the VisualLynux Project
Settings dialog box (Browser and C/C++ pages).

Close Source
Browser File

Default Visual Studio Behavior
Closes the Source Class and Symbol browser.

Visual Component
Manager

Inapplicable to Visual Lynux
This launches the Visual component manager tool, which
maintains a database of reusable components that devel opers can
share.
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Table 4-6: Tool Menu Commands (Continued)

Submenu

Behavior

Register Control

Inapplicable to Visual Lynux
Thisregisters an add-in or plug-in component to the Visua
Studio environment.

Error Lookup

Inapplicable to Visual Lynux
This looks up Microsoft defined error numbers and reports the
corresponding textual error message.

ActiveX Control Test
Container

Inapplicable to Visual Lynux
This utility facilitates testing of ActiveX controls.

OLE/COM Object
Viewer

Inapplicable to Visual Lynux
Thisisaviewer utility to browse OLE/COM objects.

SPY++

Inapplicable to Visual Lynux
Thistool provides agraphical view of the native Win32 systems
processes, threads, windows, and window messages. Although it
does not look at items on aLynxOS/BlueCat Linux target, it can
still be used to monitor tools running on the Windows cross
development host.

MFC Tracer

Inapplicable to Visual Lynux
This alows tracing of MFC calls within the Microsoft Debugger.

InstallShield Wizard

Inapplicable to Visual Lynux
This helps create an Install Shield version of a native Windows
application. Thisisthen used to install the application on
Windows systems.
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Table 4-6: Tool Menu Commands (Continued)

Submenu Behavior
Customize Default Visual Studio Behavior
Allows for customization of the Toolbars and Tools menu. The
developer can add different toolbars and iconsto the IDE display
as needed. The Visual Lynux toolbar can be added using this
feature.
Options Default Visual Studio Behavior

This pops up amulti-tab dialog box to allow options to be set for
the following features:

* Editor

* Tabs

* Debug

* Compatibility

* Build

¢ Directories

* Source Control

* Workspace

* DataView

* Macros

* Help Systems

* Format

All the options function as normal under the VisualLynux IDE
except for the Debug options, which apply only to the Microsoft
debugger.

Window Menu

All menu items and selections in the window menu function are the same for both
Microsoft C++ and VisualLynux projects.
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Launching the VisualLynux Application Wizard

The VisualLynux Application wizard creates a new project through a series of
dialog boxes. You can select the application type and specify new project

parameters.

To launch the VisualLynux Application wizard and create a new project:

1. Select File/New in the Visual Studio menu bar.

2. Select the Projects tab in the New dialog box.

New

Filez  Projects | ‘Work spaces | Other Documents |

2] ATL COM Apphwizard
¢ Cluster Resource Type \Wizard E Win32 Static Library
#% Custom &ppiaizard

= Database Project

i MFC ActiveX Contralwizard
|8 MFC Appiwizard (dI)

A WP C Appiwizard (exe)

@% Mew D atabase wizard

' Utility Praject

E Wizuallynux Application \Wizard
Win32 Application

Win32 Console Application

=]
4

%] Win32 Dynamic-Link Library

|

Froject name:

Iproiect1|

Location:
IG WL projectstproject]

r

' Create new workspace
) dd b cunent worspace
™| Dependeney df;

| I

FPlatforms:
I Lynusaforks

Cancel |

Figure 5-1: VisualLynux Application Wizard
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3. Theleft pane of the dialog box displays the wizards available. Select
VisualLynux Application Wizard.

NoTEe: If the Visual Lynux Application wizard does not appear in the left pane,
reinstall VisualLynux.

4. Next, enter aname for the new project. Be sure to specify a proper
location for the project. Thisisthe full path of the project directory. The
project name is used to derive many of the project’s C/C++ function
names and should, therefore, conform to ANSI C/C++ naming
conventions. Do not specify names with blank spaces.

5. To add the new project to the current workspace, check the Add to current
workspace radio button. Be sure that the current workspace is empty or
contains only VisualLynux projects.

The Platforms control at the bottom right of the dialog box always
contains a checked LynuxWorks item when VisualLynux Application Wizard
is selected. It shows that a new project is targeted to one or more of the
LynuxWorks operating systems.

6. Click ok to launch the Application wizard.

Selecting a VisualLynux Project Type

44

The VisualLynux Application wizard facilitates the creation of a new Visual Lynux
project based on some sample code and creating atypical VisualLynux project
environment depending on the project type. It offers six project types to choose
from as a starting point.
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VisualLynux Application Wizard - Step 1 [ %]

Thiz “wizard creates a new Lynustaforks project
that can be used as a template for program
development.

Froject Type:

plication

Wizuallynux Wizard 1 Application
v 3.0Jul 17 2001 #Motif Application
Copyright € 1998 - 2001 Device Driver
Lynustwforks, Inc. Static Library
LYNUXWORKS"

Target Configurations:

I8
[C1BlueCat 3.0 for x26[elf]
[ 1BlueCat 3.0 for ARM[ell)

[C1BlueCat 3.0 for Hitachi Superelf]

< Back I Mest » I Firrety | Cancel | Help |

Figure 5-2: Selecting a Project and a Configuration

Thelist in the bottom right of the dialog box displays the target configurations for
which cross devel opment tools are installed on the host machine. Note that the

configurations depend on the type of project selected in the Project Type list at the
top right of the dialog box.

If no cross development tools or tools for a particular project type are installed on
your computer, the Target Configurations list displays an appropriate message.

If no target configuration is selected, you are returned to the Step 1 dialog box of
the Application wizard.

C User Application Wizard

If you select acC User Application as the Project Type, the Step 2 dialog box of the
VisualLynux Application wizard (see next figure) allows you to choose from three
different C user application types.
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VYizsualLynux Application Wizard - Step 2 of 3 E

Thiz “Wizard creates a zample uzer C application
constructed from functional programming components
that can be modified by the Developer to create a
cugtom C application.

Wizuallynux Wizard

¥ _3-0 Jul 17 2001 Select a starting application type:
Copyright € 1998 - 2001
Lynustwforks, Inc.

" &n Empty C Project

LYNUXWORKS" & Simple C "Hello World" Application

@ A Custom C Lynusiworks Applicatiord

C Uszer Application

< Back I Mest » I Firrety | Cancel | Help

Figure 5-3: C User Application Types
The C User application types and functions are shown in the table below:

Table 5-1: C User Application Types and Functions

Application Type Function
An Empty C Creates an appropriate Visua Studio workspace and project files
Project for aLynxOS or BlueCat Linux targeted C user application, but

does not create any source code files. Thisis generally used when
existing source code is to be imported into an empty Visual Lynux
project.

A Simple C "Hello | CreatesaVisualLynux project with a C source file version of the
World" Application | "Hello World" program as the starting source files.

A Custom C Allowsyou to create a starting application that contains functioning
LynuxWorks code for many LynxOS, BlueCat Linux, and POSIX-based
Application programming concepts. An additional dialog box assistsin

selecting the appropriate template code for your application type.

The first two choices above do not ask for additional information. The
VisualLynux Application wizard proceeds to summarize selections made and the
project is created with the click of the Finish button.
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If A Custom C LynuxWorks Application is selected, click Next to continue
customizing the new project.

A Custom C LynuxWorks Application

The following dialog box appears as Step 3 of the VisualLynux Application wizard
for creating a custom C LynuxWorks application:

YizsualLynux Application Wizard - Step 3 of 3 E

For custom Lynustwforks applications select from
the following components:

Wizuallynux Wizard B
w0117 2001 ™ POSIX Signal Handler
Copyright € 1998 - 2001 ™ Condition Yariable and Mutexes
Lottt e [~ POSIX Semaphores [only for Lyns0S)
[~ POSIX Shared Memary [only for Lyns0S)
I~ FIFES
LYNUXWORKS"

™ Pricrity Alteration

™ Interval Timers [only for Lyns0S)

[~ POSIX Message Queues [only for Lynx0S)
™ Real Time Events [only for Lyns0S)

C Uszer Application I Curses

< Back | dEwts | FEinizh I Cancel | Help |

Figure 5-4: A Custom C LynuxWorks Application

Any combination of the programming components that appear in the figure above
can be selected. Note that not all features are available for both LynxOS and
BlueCat Linux operating systems. Your selection should correspond to the
configurations selected in the Project Type dialog box.

Also, the target operating system must contain appropriate support for selected
features. For example, if you select Curses, the target BlueCat Linux system must
containthe |i bncurses.so and |ibterntap. so librariesto runthe
application.

For each component selected, VisualLynux creates sample code that can be
compiled and executed. If multiple components are selected, all of them are placed
in separate source files within the new project. A main function, which calls al
Component Functions that have been selected, is created.
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Selecting Finish from the dial og box creates a summary of selected settings and
allows you afinal opportunity to go back and change them.

Mew Project Information E

Yisuallynus Application Wizard will create a new skeleton project with the
fallawing specifications:

Froject name: awa

Project type: C Uzer Application
Application type: A Cusgtom C Application
Configurations:

Win32 Lynw05S_#86_coff_Debug
Win3z2 Lyns05_«86_coff_Releasze

The falowing zource filez will be generated:
The uze of the POSIE signal handling functions:

dzignal b
dzighal o

The usge of condition vanables and mutexes:
cyvarmut.h
cvarmut.c

Implementation of the main program that will call the vanous

functions that hawe been created by the Application #izard
i, &

Wisuallyre Wizard will also generate aw2 VLM file that contains default project
options. 0O MOT REMOWE OR EDIT THIS FILE.
Project Directony:

G\ projectshan

Cancel |

Figure 5-5: C User Application Summary Dialog Box

Select oK to create the new project that contains the template files to be modified
and compiled. The cancel button returns you to the previous dialog box.
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Component Functions

The following table describes components of a Custom C LynuxWorks
Application, and the functions they demonstrate.

Table 5-2: Component Functions

Component Description Functions to be Demonstrated
POSIX MultiThreaded This generates a section of pthread_attr_init()
code that setsup two threads | pt hread_attr_seti nheritsched()

and initializes them to
execute asimple function.

pt hread_attr_set schedpolicy()
pt hread_create()

sigaction()

si genptyset ()

al arm()
fork() andexec() This generates afunction fork()
that forksachild processand | execvp()

alowsit to execute some
other program, such as
/bin/ls.

POSIX Signa Handler

This generates afunction
that demonstrates the use of
POSIX signal handling
functions. It creates two
signal handling functions:
one for SIGUSR1, and the
other for SSGALRM. The
process sends itself
SIGUSR1 for 10 seconds
and counts how many signals
are processed.

The POSIX signal set manipulation function
si genptyset ()

and the POSI X signal functions

kill()

sigaction()

al arm()

VisualLynux User’s Guide 49



Chapter 5 - VisualLynux Application Wizard

Table 5-2: Component Functions (Continued)

Component Description Functions to be Demonstrated
Condition Variablesand | This generates a section of pthread_nutexattr_init()
Mutexes code that demonstrates the pthread_nutex_init()

use of condition variables
and mutexes to synchronize
access to a shared resource.
A multi-thread application
declares amutex to guard a
shared resource. Threads
take turnslocking the mutex,
checking a condition
variable, modifying a shared
resource, sending a
conditional signal to the
other thread, and unlocking
the mutex.

pt hread_condattr_init()

pt hread_cond_i ni t ()

pt hr ead_rut ex_I ock()

pt hread_cond_wai t ()

pt hread_cond_si gnal ()

pt hr ead_rut ex_unl ock()
pthread_attr_init()

and other standard routines to create threads
and signa handlers

POSIX Semaphores
(for LynxOS only)

This generates afunction
that creates a binary
semaphore, opensit and calls
for k() . The child process
waits on the semaphore, and
after the parent unlocks it,
closes the semaphore and
exits.

semwait ()

sem open()
sem_unl i nk()
sem cl ose()
sem get val ue()
sem post ()

POSIX Shared Memory
(for LynxOS only)

This generates afunction to
set up ashared memory
region that two processes (a
parent and child) can read
and write messages to.

shm_ open()
ftruncate()
nap( )

fork()
sched_yi el d()
cl ose()
shm_unl i nk()
munmap( )
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Table 5-2: Component Functions (Continued)

Component

Description

Functions to be Demonstrated

PIPES

This generates afunction
that demonstrates two
processes (parent and child)
communicating through a
pipe. A first pipeiscreated, a
fork() executed, andthe
child creates an additional
pipe to run a sub-process.
The child sends all datato
the parent through the pipe.

pcl ose()

Priority Alteration

This generates a function
that checks the current
priority of aprocess and
modifiesit to anew priority.

sched_get paran()
sched_set paran{)

Interval Timers
(for LynxOS only)

This application
demonsgtrates the POSIX.1b
facilities for creating,
reading, and deleting an
interval timer. When the
timer goes off, it callsa
signal handler to wake up the
application.

timer_create()
timer_settinme()
timer_gettinme()
timer_del ete()

POSIX Message Queues
(for LynxOS only)

This generates afunction
that shows two processes
(parent and child)
communicating through a
message queue. The parent
sends messages to the child
through the queue.

ng_send()
ng_receive()
ng_open()
ng_cl ose()
ng_unl i nk()
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Table 5-2: Component Functions (Continued)

Component Description Functions to be Demonstrated
Real-Time Events This generates afunction sigaction()
(for LynxOS only) that demonstratestheuse of | si genpt yset ()

real-time events. It setsupa | si gaddset ()

signal handler for agiven fork()

real-time event, forksachild, | sched_yi el d()

and sendsthe child thereal- | wait ()

time event. sigti nedwai t ()

si gqueue()

Curses This generates a section of initscr()

code that uses the curses cl ear ()

functions to control and nmove()

update the screen. A small clrtoeol ()

on-screen animation is mvprintw()

created to demonstrate the refresh()

use of curses functions. endw n()

C++ User Application Wizard

YizsualLynux Application Wizard - Step 2 of 2 E

Wizuallynux Wizard
v 3.0Jul 17 2001
Copyright € 1998 - 2001
Lynustwforks, Inc.

LYNUXWORKS™

C++ Uzer Application

Thiz “Wizard creates a sample C++ application project
environment that can be modified by the Developer to
create a custom C++ application.

Select a starting application type:

" #n Empty C++ Project

& i Simple C++ "Hello \wWorld" Applicatiors

< Back | dEwts

| Einish |

Cancel | Help

Figure 5-6: C++ User Application Types
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The C++ User Application dialog box in the figure above allows you to choose
from two different C++ user application types (see table below), each designed to
expedite programming.

Table 5-3: C++ User Application Types and Functions

Application Type Function
An Empty C++ Creates an appropriate Visual Studio workspace and project files
Project for aLynxOS or BlueCat Linux targeted C++ user application.

Does not create any source code files. Thisis generally used when
existing source code is to be imported into an empty VisualLynux

project.
A Simple C++ Creates a Visual Lynux project with aC++ sourcefile version of the
"Hello World" "Hello World" program as the starting source files.

application.

The VisualLynux Application wizard summarizes selections made and creates the
project when you click the Finish button. At this stage, you have afinal opportunity
to go back and change settings.
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Mew Project Information E

WizualLynux Application ‘wizard will create a new skeleton project with the
folloving specifications:

Project name: cppl
Froject tppe; C++ Uger Application
Application type: A Simple C++ "Hello Warld" Application
Configurations:
Win32 Lyne05_ppe_=coff_Debug
Wind2 Lwnx05_ppe_wcoff_Releaze

The folowing source files will be generated;
Implementation of simple "Hella Wwarld" C++ application
hello.cpp

isuallyng Wwizard will alzo generate cppl WLM file that contains default project
options. DO WOT REMOVE OF EDIT THIS FILE.

Project Directony:
G:WW_projectsheppl

Cancel

Figure 5-7: C++ User Application Summary Dialog Box

When you select Ok, the new project with the template files to be modified and
compiled is created. The Cancel button returns you to the previous dialog box.

X/Motif Graphical Application Wizard

The purpose of the X/Motif wizard isto help the X11/Motif programmer get
started with writing a graphical application. Thisis accomplished by modifying
template code to implement many of the common X11 and Motif programming
constructs.

The options below are presented if X/Motif Application and the Next are selected:
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VYizsualLynux Application Wizard - Step 2 of 4 E

Thiz “Wizard creates a new project containing
an #/Motif Graphical Application.

Select a starting application:
Wizuallynux Wizard
v 3.0Jul 17 2001
Copyright € 1998 - 2001
Lynustwforks, Inc.

" &n Empty Project
& Simple Application

LYNUXWORKS™ & & Custom ¥/Matif Application

#AMotif Application

< Back | Mest » | Firrety | Cancel | Help |

Figure 5-8: X/Motif Graphical Application Types

NoOTE: The X/Motif wizard is available only for the LynxOS operating system.

The table below lists the X/Motif application types available:

Table 5-4: X/Motif Graphical Application Types

Application Type

Function

An Empty Project

Creates an appropriate Visual Studio workspace and project files
for aVisualLynux X/Motif graphical user application but does not
create any source code files. Thisis generally with existing source
code that isto be imported into an empty VisualLynux project.

A Simple
Application

Creates an appropriate Visual Studio workspace and project files
for asimple X/Matif graphical application. Thisisastarting
application for aminimal program.

A Custom X/Motif
Application

Allows creation of astarting application that contains functioning
code for many popular widgets. A series of dialog boxes allow for
detailed customization of the X/Motif application, including
selection of atoolbar, menu bar and a status bar.
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NoTE: The first two choices above do not require further information from the
developer. The VisualLynux Application wizard proceeds to summarize the
information collected and create the project.

A Custom X/Motif Application

The Custom X/Motif Application wizard (see next figure) allows you to select an
application with asingle top-level window or an application with multiple top-
level windows.

VYizsualLynux Application Wizard - Step 3 of 4 E

Custom #/Matif Application Builder

— How many windows?
(:. =
V\'f;%'bﬂﬂ’*?\g'nzg_{d " Multiple Top Level Windows
Copyright € 1998 - 2001
Lynustwforks, Inc.

—Bar
¥ Add Meru Bar

LYNUXWORKS™ ¥ Add Tool Bar
¥ &dd Status Bar
IV &dd|Serol Bar

#AMotif Application

< Back I Mest » I Firrety | Cancel | Help |

Figure 5-9: Window Levels on a Custom X/Motif Application

The following table shows the Custom X/Motif Application dialog box controls:

Table 5-5: Custom X/Motif Application Builder

Feature Function

How many Creates an application with either a single top-level window or

windows? multiple top-level windows.

Add Menu Bar Creates an X11 Menu bar. The menu bar contains example menus
such as the common File menu.
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Table 5-5: Custom X/Motif Application Builder (Continued)

Feature Function

Add Tool Bar Creates an X11 Tool bar.
Add Status Bar Creates an X11 Status bar.
Add Scroll Bar Creates an X11 Scroll bar.

NOTE: If you select any of the Menu Bar, Tool Bar, Or Status Bar items, the Scroll Bar
option is also selected as defined by X11.

Selecting the Next button proceeds to the final X/Motif Custom Application dialog

box.

YizsualLynux Application Wizard - Step 4 of 4 E

Wizuallynux Wizard
v 3.0Jul 17 2001
Copyright € 1998 - 2001
Lynustwforks, Inc.

LYNUXWORKS™

#AMotif Application

Custom #/Matif Application Builder

— TopLevel Widget

£+ Bow Colurnn
= Paned Window

—Additional Code Support

I Suppress XT Warnings [Release]
I~ Editres Suppart [Debug)

I~ % Enor Handler

I User Translation Support

< Back | dEwts | FEinizh I Cancel | Help |

Figure 5-10: Custom X/Motif Application Final Dialog Box
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The following table shows additional features of the X11 Application:;

Table 5-6: X11 Application Additional Features

Feature

Function

Top Level Widget

The following choices are available for the top-level widget:
* Drawing Area

« Bulletin Board

e Form

* Row Column

* Paned Window

Additional Code
Support

The user can choose any combination of the following X11

features:

* Suppress X T Runtime Warnings (good for production code).

« Edit Support (good for debugging code)

« X Error Handler (catches X 11 error runtime exceptions and
handles appropriately)

« User Tranglation Support

After making selections from the final X11/Motif dialog box, click the Finish
button to complete the new project, or the cancel button to continue editing project
selections. A summary dialog box that displays project selections and filesthat are
created and added to the new project is shown.

Device Driver Wizard

The purpose of the Device Driver wizard is to help with writing a new LynxOS or
BlueCat Linux driver. The Device Driver wizard creates template driver files that
can be used for adynamic or astatic device driver. A dynamic device driver is
compiled, linked and loaded separately from the LynxOS or BlueCat Linux kernel
image. Because you do not modify the kernel, the system does not need to be
rebooted when installing/uninstalling the dynamic device driver. A static device
driver can be compiled separately from the LynxOS of BlueCat Linux kernel. To
link it with the kernel, you need to import it to a VisualLynux Kernel Project
(LynxOS only) or use a CDK command line mode to build the kernel (for both
LynxOS and BlueCat Linux).

The dynamic device driver leads to a much faster compile/execute/debug cycle
than the static device driver.

When selecting the Device Driver project type a dialog box offers the driver
template choices depending on the operating system.
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LynxOS Device Drivers

When you select a LynxOS configuration for the device driver project type in the
Application wizard, the dialog box shown in the next figure appears.

YizsualLynux Application Wizard - Step 2 of 2 E

Thiz “Wizard creates a new project containig a
Dynamically Loadable Lyn=05 Device Driver.

Wizuallynux Wizard
v 2.0 5ep 22 2000
Copyright € 1938 - 2000

Lynuwlarks, Inc. Select a Device Driver Template:

~

opback/Echao Driver

" Simple Streams Based Lo
" Block Bamdisk Driver

LYNUXWORKS™

Lyr05 Dynamic Device Driver

< Back | Mest » | FEinizh I Cancel | Help |

Figure 5-11: LynxOS Device Driver Types
The following table shows LynxOS device driver types:

Table 5-7: LynxOS Device Driver Types

Driver Type Function

Creates appropriate Visua Studio workspace and project
filesfor aLynxOS Device Driver. Does not create any
source code files. Thisis generally used when source
code exists for importing into the VisualLynux project.

An Empty Project

Basic Null Character Creates a Null Character-based driver.
Device

Simple Streams Based Creates aworking Streams L oopback/Echo driver.
Loopback/Echo Driver

Block RAMdisk Driver Creates a dynamically loadable RAMdisk driver.

After choosing adriver template, click Finish to see a summary of project settings.

VisualLynux User’s Guide 59



Chapter 5 - VisualLynux Application Wizard

60

At this point, the Application wizard creates starting project and source files to be
compiled, linked, and modified.

The Device Driver wizard also creates proj ect _Driverlnfo and

proj ect _DriverTest projectsinthe sameworkspace, where proj ect isthe
name of the Device Driver project. The VisualLynux project files define the
compile option - D_DYNAM C DRI VER for al projects to generate the dynamic
driver.

To create a static driver do the following:

1. Click on the Project Settings icon in the Visual Lynux toolbar and select
the c/c++ tab.

2. Select All configurations from the Settings for drop-down list.
3. Delete macr o_DYNAM C DRI VER from the Preprocessor definitions boOX.
4. Click oK.

The project _Driverlnfo project containsthe sourcefiles proj ectinfo. h
and proj ectinfo.c containing the device information necessary to install a
major device. The dynamic driver version of proj ectinfo.c asocontainsa
mai n() program to generate the driver deviceinformation as abinary file.

The proj ect _Driver Test project containsthetest program proj ecttest.c
for the driver. The VisualLynux Device Driver wizard always makes the

proj ect _Driver Test project active (current). Because

proj ect _Driver Test depends on the device driver project, which initsturn
dependson the proj ect _Driverlnfo project, al projects are built when you
pressthe F7 key.

Click the Filesview tab in the workspace window to see the projects and filestree.

Testing a Dynamic Driver

To test adynamic driver you should define atarget machine for VisualLynux, copy
all necessary files to the target machine, install the driver, create adevice, and run
the test. The whole procedure is described below assuming that pr oj ect isthe
project name specified in the Application wizard New dialog box:

1. Click on the Target Administration icon in the VisualLynux toolbar to
display the VisualLynux Target Administration dialog box.

2. Click on the New target button in the VisualLynux Target Administration
dialog box. Thisinvoked the VisualLynux Target wizard. Follow its
instructions to define atarget name, atarget host name, an account name,
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apassword, a project directory on the target, etc. Be sure you have an
account on the target machine with the same name and password. See the
detailed description in Chapter 10, “ VisualLynux Target Administration”

. Besurethat the target machine is a default target. If its nameis not
highlighted in the VisualLynux Target Administration dialog box, select it
and click the Make default button.

. Besurethat the proj ect _Dri ver Test isdtill thecurrent project (i.e. it
ishighlighted in the workspace window). If it is not, set the test project as
active using the Project/Set Active Project menu item. Or click on the
File/View tab in the workspace window, select the

proj ect _Driver Test project, usethe right mouse button to display
the context menu, and select the Set As Active Project menu item.

. Click on the upload icon in the VisualLynux toolbar menu. This copies
the driver test to the target machine.

. Makethe project_Driverlnfo project active. Click on the Upload
icon to copy the device information to the target machine.

. Makethedriver project active. Click on the Upload icon to copy the
device driver to the target machine.

. Now you are ready to install the dynamic driver on the target machine.
Click on the Telnet icon in the Visual Lynux toolbar and enter your
account name and password on the target machine. Go to the project
directory specified while creating the target description. If you haven't
specified a project directory, your home directory is the project directory.
The following three subdirectories are seen:

- project
- project_Driverlnfo
- project_DriverTest
. Gotothe project directory. Enter su to become a superuser.
For a character or STREAM device driver:
drinstall -c project
For ablock device driver:
drinstall -b project

If successful, thedri nst al | command returns the unique driver ID that
is defined internally by the LynxOS kernel. LynxOS block drivers are
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always composite drivers including the code for raw (character) and
block drivers. Therefore for ablock driver, the driver ID isalogical OR
of the character-driver ID inthe low 16 bits and the block-driver ID in the
upper 16 hits.

NOTE: You canrunthedri ver s command to see driver IDsfor installed drivers.

10.

11

12.

Gotothe project_Driverlnfo directory and run the device
information program:

cd ../project_Driverlnfo
./ project_Driverlnfo > projectinfo

This creates the device information file proj ecti nf o.
Install the device.
For the character device:

devinstall -c -d driver_id project_naneinfo
For the block device:

devinstall -c -d raw driver_id projectinfo

devinstall -b -e raw_mjor_no -d block_driver_id \
projectinfo

Thedevi nst al | command returns a major number of the installed
device. The driver _id i sthedriver identification number returned in
Step 9. Thisinstalls the appropriate device with the corresponding driver
and assigns a major device number. For the block driver, the first

devi nst al | command returnsa maj or _no of theraw device. Useitin
the second command with option - e to logically connect the raw and
block devices.

Run the devi ces command to get the major number maj or _no
assigned to the device. Use this number to create the device node.

For a character device:
nmknod /dev/project ¢ major_no O
For ablock device:
nmknod /dev/rproject ¢ raw_major_no O

nknod /dev/project b major_no O
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13.

14.

The mknod command above specified proj ect asadevice name
because this name is used in the test generated by the Visual Lynux
Device Driver wizard. To specify another device name, ensure that it is
unique, and change the file name in the test. Although you can create a
deviceanywherein the file system, the / dev directory isrecommended.
Thelast parameter isthe minor device number, which is specified as0 for
testing purposes. You can create several devices with minor device
numbersin therange of 0- 255.

Gotothe project_DriverTest directory and run the test.
For Basic Null Character and Simple Streams Echo drivers:

cd ../project_DriverTest
./ project_DriverTest

For Block Ramdisk drivers you need first to create afile system and a
mountpoint:

nkfs /dev/ project
nkdir /mt/ proj ect
nount /dev/project /mt/project
cd ../project_DriverTest
./ project_DriverTest
To uninstall the driver when it is no longer needed, uninstall the device.
For a character driver enter:
devinstall -u -c major_no
For ablock driver enter:
devinstall -u -b major_no
devinstall -u -c raw_major_no

The maj or_no and raw _mgj or _no arethe same numbersused in
Step 12 above.

After the deviceis uninstalled the driver can be uninstalled using the
command:

drinstall -u driver_id

where driver _i d isthe number used in Step 11 above.
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BlueCat Linux Device Drivers

When you select a BlueCat Linux configuration for the type of device driver inthe
Application wizard, the following dialog box appears:

VYizsualLynux Application Wizard - Step 2 of 4 E

Thiz “Wizard creates a new project containing a
BlueCat Device Driver.

Wizuallynux Wizard
v 3.0Jul 17 2001
Copyright € 1998 - 2001
Lynudworks, Inc. Select a Device Driver Template:

~

LYNUXWORKS" " Simple Block Driver :
€ Metwark Diriver

BlueCat Device Driver

< Back I Mest » I Firrety | Cancel | Help |

Figure 5-12: BlueCat Linux Device Driver Types

The BlueCat Linux device driver types are shown below:

Table 5-8: BlueCat Linux Device Driver Types

Driver Type Function

An Empty Project Creates appropriate Visual Studio workspace and project
filesfor BlueCat Linux Device Driver. Does not create
any source codefiles. Thisisgenerally used when thereis
existing source code that is to be imported into an empty
VisualLynux project.

Basic Character Driver Creates aworking Character Driver.
Simple Block Driver Creates aworking Block Driver.
Network Driver Creates aworking, dynamically loadable network driver.

After choosing the driver template, click Next to proceed.
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Character Driver

When you select the Basic Character Driver type from the BlueCat Linux Device
Drivers dialog box, the following screen appears:

VYizsualLynux Application Wizard - Step 3 of 4 E

Thiz “Wizard creates a new project containing a
BlueCat Character Device Driver.

-~ Devic
Wizuallynux Wizard A EEn umber |0 j
v 3.0Jul 17 2001
Copyright € 1958 - 2001
Dflyr?ug\.\.fmks' Ihe. Max dev no |1 j Timeout [mzec] {1000 j

— Buffer
Input bufsize |1D24 j Output bufsize 1024 j

™ Allacate buffers during registration

LYNUXWORKS™

BlueCat Device Driver
™ Export symbols ™ Multiple open

< Back | Mest » | Firrety | Cancel | Help |

Figure 5-13: BlueCat Linux Character Driver Wizard

The following table shows Character Driver wizard controls:

Table 5-9: Character Driver Wizard

Control Description

Uncheck this box to specify the major number explicitly.
Itisagood practice to keep this box checked to force
Dynamic major number | dynamic assignment of the major number because
BlueCat Linux driver major numbers depend on the
kernel configuration.

Specifies major number value. Use this control to
Major number explicitly specify the driver major number. Else, check
the Dynamic major number box.

Specifies the maximum number of devices supported by

Max dev no the driver.
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Table 5-9: Character Driver Wizard (Continued)

Control

Description

Timeout (sec)

Specifies the timeout value in milliseconds. Drivers use
timeouts to recover from operations where operation with
the device lasts too long or the device hangs. Leave asis
if thereisno usefor this value.

Input bufsize

Specifies the input buffer size. If input buffer is not
needed, set sizeto 0. Use spin control to modify the
value.

Output bufsize

Specifies the output buffer size. If output buffer is not
needed, set sizeto 0. Use spin control to modify the
value.

Allocate buffers during
registration

Check this box to allocate buffers during driver
registration (i.e., during kernel booting for static drivers,
or during dynamic driver installation). It is not
recommended that you allocate buffers during registration
because this wastes kernel memory when driver is
unused.

Export symbols

Check this box to export some driver functions or
variables. The wizard creates a skeleton table. Edit this
later on to specify particular functionsand/or variablesfor
exporting.

Multiple open

Check this box if the driver must support multiple
concurrent sessions with a device.

Click Next to display the BlueCat Linux Driver Ports and IRQs dialog box.

Block Driver

When you select Simple Block Driver from the BlueCat Linux Device Drivers dialog
box, the following screen appears:
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VYizsualLynux Application Wizard - Step 3 of 4 E

Thiz “Wizard creates a new project containing a
BlueCat Block Device Driver.

Device
Wizuallynux Wizard V| Dynaric major number 4o number [0 j
v 3.0Jul 17 2001
Copyright € 1958 - 2001
pﬁyﬁugwmks'mc_ Max dev no |1 j Timeout [mzec] {1000 j
LYNUXWORKS"
[T Allocate buffers ™ Export symbols

Eftiffer
’7Input bufsize 1024 j [utput bufsize 1024 j

BlueCat Device Driver

< Back | Mest » | Firrety | Cancel | Help |

Figure 5-14: Block Driver Dialog Box

The following table shows Character Driver wizard controls and their descriptions:

Table 5-10: Block Driver Wizard

Control Description

Uncheck this box to explicitly specify amajor number. It
isagood practice to keep this box checked to force
Dynamic major number | dynamic assessment of the major number. Thisis because
BlueCat Linux driver major numbers depend on the kernel
configuration.

Specifies major number value. Use this control to
Major number explicitly specify the driver major number. Otherwise,
check the Dynamic major number box.

Specifies maximum number of devices supported by the

Max dev no .
driver.

Specifies timeout value in milliseconds. Drivers use
timeouts to recover from situations where operations with
adriver lasts too long or the driver hangs. Leave asisif
this value is not needed.

Timeout (msec)

Check thisbox to export driver functionalities or variables.
Export symbols The wizard creates a skeleton table. Edit thistable later on
to specify particular functions and variables for exporting.
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Table 5-10: Block Driver Wizard (Continued)

Control

Description

Allocate buffers

Check this box to allocate buffersin the open()
method.

Input bufsize

Specifies the input buffer size. If you do not need input
buffer, set itsvalueto 0. Use spin control to modify the
value.

Output bufsize

Specifies the output buffer size. If you do not need output
buffer, set itsvalueto 0. Use spin control to modify the
value.

Click Next to display the BlueCat Linux Driver Ports and IRQs dialog box.

Network Driver

When you select Network Driver from the BlueCat Linux Device Drivers dialog box,
the following screen appears:

VYizsualLynux Application Wizard - Step 3 of 4 E

Wizuallynux Wizard
v 3.0Jul 17 2001
Copyright € 1998 - 2001
Lynustwforks, Inc.

LYNUXWORKS™

Thiz “Wizard creates a new project containing a
BlueCat Netwaork Device Driver.

-~ Device
! A EEn umber |0 j
Max dev no |2 j Timeout [mzec] {1000 j
[T Allocate buffers ™ Export symbols
= Bfter

|t ErsEe |1D24 j [t bufsEe 1024 j

BlueCat Device Driver

< Back I Mest » I Firrety | Cancel | Help

Figure 5-15: Network Driver Dialog Box
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The following table shows Network Driver wizard controls:

Table 5-11: Network Driver Wizard

Control

Description

Dynamic major number

Uncheck this box if you want to specify major number
explicitly. It isagood practice to keep this box checked to
force dynamic assignment of the major number. Thisis
because BlueCat Linux driver major numbers depend on
kernel configuration.

Major number

Specifies major number value. Use this control to
explicitly specify the driver major number. Otherwise,
check the Dynamic major number box.

Max dev no

Specifies the maximum number of devices supported by
the driver.

Timeout (msec)

Specifies timeout value in milliseconds. Drivers use
timeouts to recover from situations where operation with
adevicelaststoo long or the device hangs. Leave asisif
this value is not needed.

Export symbols

Check this box to export some driver functions or
variables. The wizard creates a skeleton table. Edit this
later on to specify particular functions and/or variablesfor
exporting.

Allocate buffers

Check this box to allocate buffersin the open()
method.

Input bufsize

Specifies the input buffer size. If you do not need input
buffer, set itsvalueto 0. Use spin control to modify the
value.

Output bufsize

Specifies the output buffer size. If you do not need output
buffer, set itsvalueto 0. Use spin control to modify the
value.

Click Next to display the BlueCat Linux Driver Ports and IRQs dialog box.

BlueCat Linux Driver Ports and IRQs

Thisisthefinal dialog box that appears when creating a BlueCat Linux Character
Driver, Block Driver, or Network Driver project. By default, the Board uses ports

and Board generates IRQ boxes are unchecked. Click Finish to create a project for a
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pseudo-driver, that is, adriver that does not work with areal device. Visual Lynux
creates a pseudo-driver project depending on the selected driver type:

* Basic Character Driver: VisualLynux creates aworking character driver
that simulates the real device working with main memory.

* Simple Block Driver: VisualLynux creates aworking RAM block driver
that uses the kernel buffers simulating a block device.

*  Network Driver: VisualLynux builds a skeleton driver project that can be
used as a starting point to develop areal network driver.

If creating areal device driver, check the Board uses ports and Board generates IRQ
boxes. The following dialog box appears:

YizsualLynux Application Wizard - Step 4 of 4 E

Thiz “wizard creates a new project containing a
BlueCat Character Device Driver.

™ Board generates IR0
Farts (&l walies &g i heradecmal fammat O]

Wizuallynux Wizard "] e I I=|
w3 0017 200 ¥ | Board proyides .|nf0 Extent |0=00000008 =
Copyright © 1938 - 2001 ¥ | Bt autadetestion Base =

Lynustaforks, Inc. :
! i addr [0<00000000 j fahlE

Iner [D<DO0OOOTD j

LYNUXWORKS® s addi[DRD00000T0 j -]

[ le=ii el
¥ | Enard provides (R ¥ | Fast handler
¥ | IR autadetestion I | Sharedlinteruint

| F1E] valuesl I | Sample randam
< Back | dEwts | FEinizh I Cancel | Help

BlueCat Device Driver

Figure 5-16: Ports and IRQ Dialog Box
The following table shows Ports and IRQ wizard controls:

Table 5-12: Ports and IRQ Wizard

Control Description

Check this box to specify information about port

Board uses ports addr .

Board generates IRQ Check this box to specify information about IRQ lines.
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Table 5-12: Ports and IRQ Wizard (Continued)

Control

Description

Board provides info

If this box is checked, the board provides the device
base port address(es). Leave box checked for PCI
boards. The PCI standard specifies how the board is
mapped to the address space and also describes the
common header providing information on device ports
and IRQ numbers. Add the code specific to your
device later.

Uncheck the box to probe the device.

NOTE: Sometimes, the probing procedure may be
inappropriate, for example, for ISA boards. In
this case, leave the box checked and edit the
resulting source code later to explicitly specify
information about device port addresses.

Extent

Specifies the address range the device uses for port
numbers. Enter appropriate value in C-hexadecimal
format (0x 10, for example).

Port autodetection

If checked, the wizard generates skeleton code to
automatically probethe device during registration. You
need to specify minimum, maximum, and incremental
values for port addresses.

The probing procedure starts with the port base address
specified in the Min addr box. If probing is
unsuccessful, the next attempt is made for the base port
addressincremented by value specified in the Incr box.
This continues till the base address reaches the
maximum address specified in the Max addr edit box.
Uncheck this box to probe adevice using alist of base
port addresses.

Min addr

Specifies the minimum base port address used for the
autoprobing feature. Enter the value in C-hex format
(0x100, for example).

Incr

Specifies the incremental value for the autoprobing
procedure. Enter the valuein C-hex format (0x40, for
example).

Max addr

Specifies the maximum base port address for the
autoprobing procedure. Enter the value in C-hex
format (0x300, for example).
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Table 5-12: Ports and IRQ Wizard (Continued)

Control Description

Specifieslist of base port addresses to probe the
Base table device. Enter the valuesin C-hex format (0x300, for
example). You can enter up to eight values.

If checked, the board provides the IRQ line number.
Leave unchecked for PCI boards. The PCI standard
specifies how the board is mapped to the address space
and describes the common header that provides
information on device ports and |RQ numbers. Add
code specific to your device later. Uncheck to probe
Board provides IRQ the device for IRQ number.

NOTE: Sometimes, probing isinappropriate, for
example, for ISA boards. In this case, leave the
box checked. Edit the resulting source code later
to explicitly specify information about device
IRQ numbers.

If checked, the wizard generates skeleton code to
automatically probe the device for IRQ during
registration. You need to specify alist of IRQ valuesin
the IRQ values box. The probing procedure tries them
for each board in the order they appear.

Uncheck the box if you want to explicitly specify alist
of IRQ values, one for each board. If the number of
IRQ valuesis less than the maximum number of
boards, the last IRQ valueis used to probe all other
boards.

IRQ autodetection

Specifieslist of IRQ values for IRQ probing. Enter
IRQ values values separated by acomma.(, ).

NOTE: TheIRQ values list cannot be empty.

Specifies the type of interrupt handler routine

(SA_| NTERRUPT). Although (Linux 2.12 onwards)
thereis no difference between fast and slow handlers,
the flag can still be useful.

Fast handler
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Table 5-12: Ports and IRQ Wizard (Continued)

Control Description

Specifies that the driver processes shared interrupts. It
means that the IRQ line number can be used by
different devices and the kerndl propagates interrupts
to all devices. You need to add code that determines
whether the interrupt was produced by the board
supported by the driver.

Shared interrupt

Specifies whether the generated interrupts can
Sample random contribute to the entropy pool used by
/ dev/ random and / dev/ urandom

Click Finish to create a BlueCat Linux driver project.

NOTE: You also need to edit the resulting source files to implement the specific
device code. Look for // TODO linesin the code where you should add or
modify code for the particular device.

The Device Driver wizard aso createsa proj ect _Dri ver Test project inthe

same workspace, where pr oj ect isthe name of the Device Driver project. The
VisualLynux project files define the compile option - D DYNAM C DRI VER for all
projects to generate the dynamic driver. To create a static driver do the following:

1. Click on the Project Settings icon in the Visual Lynux toolbar and select
the c/c++ tab.

2. Sdlect All configurations from the Settings for drop-down list.
3. Delete macr o DYNAM C DRI VER from the Preprocessor definitions box.
4. Click ok.

The proj ect _Driver Test project containsthetest program proj ecttest.c
for the driver. The VisualLynux Device Driver wizard always makes the

project _DriverTest project active (current). Because the

proj ect _DriverTest project dependson the devicedriver project, both project
are built when you pressF7.

Click the Filesview tab in the workspace window to see the projects and files tree.

VisualLynux User’s Guide 73



Chapter 5 - VisualLynux Application Wizard

74

Testing a Dynamic Driver

To test adynamic driver you should define a target machine for VisualLynux, copy
al necessary files to the target machine, install the driver, create adevice, and run
the test. The whole procedure is described below assuming that pr oj ect isthe
project name specified in the Application wizard New dialog box:

1

Click on the Target Administration icon in the Visual Lynux toolbar to
display the VisualLynux Target Administration dialog box.

Click on the New target button in the VisualLynux Target Administration
dialog box. Thisinvokes the VisualLynux Target wizard. Follow its
instructions to define atarget name, atarget host name, an account name,
apassword, a project directory on the target, etc. Be sure to have an
account on the target machine with the same name and password. See the
detailed description in Chapter 10, “VisualLynux Target Administration”

Be sure that the target machine is a default target. If its name is not
highlighted in the VisualLynux Target Administration dialog box, select it
and click the Make default button.

Besurethat the proj ect _Dri ver Test isstill thecurrent project (i.e. it
is highlighted in the workspace window). If it isnot, set the test project as
active using the Project/Set Active Project menu item. Or click on the
File/View tab in the workspace window, select the

proj ect _DriverTest project, usethe right mouse button to display
the context menu, and select the Set As Active Project menu item.

Click on the Upload icon in the Visual Lynux toolbar menu. This copies
the driver test to the target machine.

Make the driver project active. Click on the Upload icon to copy the
device driver to the target machine.

Now you are ready to install the dynamic driver on the target machine.
Click on the Telnet icon in the Visual Lynux toolbar and enter your
account name and password on the target machine. Go to the project
directory specified while creating the target description. If you haven't
specified a project directory, your home directory is the project directory.
The following subdirectories are seen:

- project
- project_DriverTest
Gotothe project directory. Enter su to become a superuser.

Enter the following command to install the dynamic driver:

VisualLynux User’s Guide



BlueCat Linux Device Drivers

/sbin/insnmod ./project arguments

where ar gument s are additional parameters passed to the driver during
installation. The template drivers created by the Application wizard do
not need any additional parametersto run tests.

If the target operating system version differs from the BlueCat Linux
CDT version you get awarning message. In such a case thereis no
guarantee that your driver will be functional.

10. Run the following command to see major number assigned to the driver:

11

12.

cat /proc/devices

The output contains alist of character and block drivers with their major
numbers and names. Use the major number for the installed driver and
enter the following command to create the device node:

For a character device enter:

nknod /dev/project ¢ najor_no O
For ablock device enter:

nknod /dev/project b najor_no O

The mknod command above specified proj ect asadevice name
because this name is used in the test generated by the Visual Lynux
Device Driver wizard. To specify another device name, be sureit is
unique, and change the file name in the test. Although you can create a
device anywhere in the file system, the / dev directory isrecommended.
Thelast parameter isthe minor device number, which is specified as0 for
testing purposes. You can create several devices with minor device
numbersin therange of 0- 255.

Gotothe project_DriverTest directory and run the test.
cd ../project_DriverTest

A)For aBasic Character driver:
./ project_DriverTest

B)For a Simple Block driver you need first to create afile system and a
mountpoint:

nkfs /dev/ project
nkdir /mt/ proj ect

nount /dev/project /mt/projectr
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./ project_DriverTest

C)For aNetwork driver you need first to prepare a simulated network
environment to test the driver on your target. Enter the following
commands to create additional interfaces:

ifconfig projectO |ocal0
ifconfig projectl locall

Run an editor (e.g. vim) and add the following linesto thefile
/etc/ hosts:

192.168.2.88 local 0
192.168. 2. 99 renot e0
192.168.3.99 |l ocal 1
192. 168. 3. 88 renot el

The I P addresses shown above are selected from the range of public
addresses and should not interfere with those used in your local
network. If they do, select different addresses provided the following
conditions are met:

- Thesubnet addressesfor hosts ending with 0 must differ from hosts
endingwith 1 only inlowest bit of thethird octet. For example, instead
of subnets 192. 168. 2 and 192. 168. 3, youcanspecify 172. 17. 6
and 172.17.7.

- Theforthoctet for | ocal 0 and r enot el addressesmust bethe
same, aswell asfor r enot e0 and | ocal 1.

The above conditions are related to the implementation of the
template network driver that simulates two subnets by changing the
lowest bit in the IP headers of the packets transmitting through the
driver.

13. Now you can run pi ng to seeif the simulated subnets work:
ping -c 2 renotel
ping -c 2 renptel
14. If the pi ng commands transmit packets successfully, run the test:
.l project_DriverTest
To uninstall the driver when it is no longer needed:

rmmod proj ect
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Before removing a network driver you need to close the interfaces:
ifconfig project0 down

ifconfig projectl down

Static Library Application Wizard

The purpose of the Static Library Application wizard isto help the programmer get
started with building a static library.

NOTE: You must provide a project name beginning with 1i b. .. characters.

When you select static Library and click Next, the following dialog box appears:

YizsualLynux Application Wizard - Step 2 of 2 E

“r'ou may add existing source files to the library project

Filez in the project:

Wizuallynux Wizard
v 3.0Jul 17 2001
Copyright € 1998 - 2001
Lynustwforks, Inc.

LYNUXWORKS™

Static Library Add | Bemove | Femove all |

< Back | dEwts | FEinizh I Cancel | Help |

Figure 5-17: Static Library Dialog Box

You can add or remove source and header filesthat are used to build a static library.
You can also add or remove files after the project has been created. To add filesto
the project, press Add and select filesto the list box. To removefiles select them in
thelist box and click Remove. Remove all removes all files from the list box.

Clicking the Finish button compl etes the new project. Cancel is used to continue
editing project selections. A summary dialog box that displays your selections and
the files that are created and added to the new project is shown. An additional test
project is aso built to test your library.
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Kernel Projects

To create LynxOS Kernel projects, use the Visual Lynux LynxOS Kernel wizard
(Kernel wizard). The Kernel wizard provides a set of dialog boxes that help create
aworkspace to build LynxOS 3.1.0akernels, and optionally, Kernel Downloadable
Images (KDls). The Kernel wizard allows you to select a Board Support Package
(BSP), specify projects to be included in the workspace, select source code to be
copied into the working directory for modification, and set up an initial kernel
configuration parameters as well as KDI properties.

A new kernel workspace contains one to five interdependent projects:

« Themain Kernel Executable project that builds a kernel executable
(usually a. out), nodet ab, and optionaly, Kernel Downloadable
Image (KDI) files

e The Generic Devices Library project that builds a generic device library
for the selected target platform (x86, PowerPC, or MIPS)

« The Generic Device Drivers Library project that builds a generic device
driver library for the selected BSP

* The Specific BSP Device Library project that builds a device library for
the selected BSP

* The Secific BSP Device Drivers Library project that builds a device
driverslibrary for the selected BSP

The actual number of projects depends on the selected BSP and user needs. The
Kernel wizard always creates the main Kernel Executable project, and allows you
to specify the projects you need. If you do not create any Kernel Library projects,
the appropriate library from the CDK isused to link the kernel executable. In this
case, you cannot edit any driver source code, but you have the ability to configure
the kernel by setting up drivers and kernel parameters.
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If you do create one or more Kernel Library projects, the Kernel wizard allows you
to select the source code that you are going to change. Selected source and header
files are copied to the working directory from the CDK installation. The Library
project builds the modified kernel library, used to link the Kernel Executable. All
unmodified components (drivers, devices, and so on) are copied from the source
library.

The Kernel wizard makes the main Kernel Executable project dependent on all
Kernel Library projects. Every time the source code is changed, the appropriate
library and kernel are rebuilt.

Launching the VisualLynux LynxOS Kernel Wizard

80

To run the Kernel wizard and create a new kernel workspace
1. Select File->New from the Visual Studio menu bar.

2. Then select the Projects tab in the New dialog box. The |eft pane of the
dialog box displays the wizards available.

3. Select VisualLynux LynxOS Kernel Wizard.

NoTE: If this item does not appear in the left pane, reinstall Visual Lynux.

4. Enter aname for the new project. The project nameis used as the
workspace name.

Note that the Kernel wizard disables the Add to current workspace radio
button and selects the Create new workspace button. Thisis because the
Kernel wizard can create several interdependent projects (up to five),
each of which must be placed in the same separate workspace.

5. Select adirectory where the new workspace is to be located using the
Location edit box.

You can also use the button to the right of thisfield to browse for a
directory in which to create a kernel workspace.

Note that Visual Studio automatically appends the project name to the
selected directory and creates a new workspace directory. To create a
project in another directory, manually edit datain the Location box.
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Figure 6-1: LynxOS Kernel Wizard
6. Click ok to launch the VisualLynux LynxOS Kernel wizard.

Selecting a Board Support Package

Thefirst step of the Kernel wizard is shown in the figure below. Select atarget
platform and a Board Support Package (BSP). When you choose a platform using
the Target Platform drop-down list, the Supported Kernels list box displays available
BSPs. Select one to create a the kernel workspace. When finished with selection,
press Next to continue. The Kernel wizard creates the main Kernel Executable
project.
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VigualLynux Lynx05 Kermnel Wizard - Step 1

Target Platform

Wizuallynus wizard
w 3.0Jul 17 2001
Copyright © 1938 - 2001
Lynusiafarks, Inc.

Lynx05 3.1.7 for PowerPClzcoff] j

Supported Eemels

Manolitic Kemel for mbx360 BSP ;I

. Monolitic Kernel for mpeB2B0_vads BSP
LYMNUXWORKS Monalitic K.erel for mpe960L_fads BSP
Maonalitic F.erel for pc_dm BSP

< Back | MHext » | ety | Cancel | Help

Figure 6-2: Selecting a BSP

The Kernel wizard fills the Supported kernels list box by looking in the kernel
subdirectory of the apropriate CDK. If thereis no BSP subdirectory for a selected
target platform, the Kernel Wizard displays the following dialog box. You will not
be able to continue creation of the Kernel workspace and will need to invoke the
Platform Administrator to modify installation data.
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VYizsualLynuz Lynx05 Kemel Wizard - Step 1 [ %]

Target Platform

Yisuallynus WWizard IL_unxDS 3.1.0 for PowerPClxcoff] j
v 3.0Jun 42001

Copyright © 19398 - 2001
Lynuswiorks, Inc.
Supported Kemels
tanalitic Fernel for mbx850 BSP

I onolitic Kernel for mped: ads BSF

LYNUXWORKS™ Monalitic Kermel for mpcS60t_fads BSP

Monalitic K.emel for po_dm BSP

Monalitic K.ermel for pmcBE01 BSP

Monalitic K.ernel for pp_drm BSP

Monalitic K.emel for vmps BSP -
Source subdirectary

Q "bzp.mpcB2B0_vads"for selected kernel
hat found.
Frobably zelected kemel configuration is
not installed on wour computer.
Flease check installation of the Lynx05
CDK tools for selected target platform.

< Back | [HERE> | Eitrshy | Cancel | Help

Figure 6-3: Invalid BSP Error Message

The Kernel wizard always creates the same build configuration for al projectsin
the workspace. By default, the Kernel wizard assigns the name “ Release” for the
build configuration. Change it as needed by editing the Configuration edit box. Note
that the actual build configuration name contains a platform-dependent prefix. For
example, if you create a kernel project for the LynxOS PowerPC platform and do
not change the configuration name, the build configuration is named
LynxCS_ppc_xcof f _Rel ease. Thisconvention provides consistency in caseyou
wish to add other projects to this workspace.

Preparing a Kernel Executable Project

The Kernel wizard starts this process after you select a BSP and press the Next
button in the BSP Selection step. The kernel executable project preparation
consists of the following steps:

1. Extracting linker options used to link the kernel

2. Extracting compiler options used to compile configuration source files
(conf.c, info.c).

3. Creating aworking copy of the kernel configuration data: CONFI G. TBL
and driver configuration files (cf g)
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4. Extracting source file dependencies

The Kernel wizard specially processesthe Makefile that comeswithaBSPto
extract linker and compiler options.

The Kernel wizard runs the compiler and collects source file dependency
information from generated d files.

Throughout the process, the Kernel wizard displays a progress dialog box.
Errors are displayed as appropriate.

Extracting project oplions. _..

Processing options database. ..

Project IHrivers

Companent Idlpi_bdlan

Overall progress

ENENNNERENNNENENNNENENNNENENNNNNENNNERER
Current component

|

Figure 6-4: Kernel Wizard Progress

The Kernel wizard creates aworking copy of the kernel configuration files
(CONFI G TBL and driver configuration files). These files are copied from
the CDK directory to the Configuration Data subdirectories.

NoTE: Project configurations alow the use of different options to build different
versions of aproject goa (e.g., akernel in akernel project) for the same set of files,
for example, Debug and Release versions of akernel. Kernel projects, unlike
ordinary application projects, also use specific configuration datato build akernel.
To allow handling of configuration data depending on a project configuration, a
separate Configuration Data subdirectory is created, and has a name derived from
the configuration name with a“_CFG’ suffix. For example, the Configuration Data
subdirectory for the Release kernel configuration on a PPC platform is named
LynxCS_ppc_xcof f _Rel ease_CFG

After preparation is complete, the Kernel wizard displays the Kernel Configuration
dialog box. This allows you to select a primary kernel configuration (drivers,
devices, device nodes, and so on). The dialog box displays CONFI G TBL and
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driver configuration filesin atree view. To include a component, check the
corresponding box.

NoTe: The Kernel wizard copies all configuration files, regardless of their initial
selection state, to provide the ability to edit the configuration at alater time.

VYizsuallynux Lynx05 Kemnel Wizard - Step 2 of 8 [ %]

Select drivers, devices and device nodes to be initially

VisualLyrus Wizard included in the Kerel.

v 3.0Jun 4 2001
Copyright € 1998 - 2001
Lynustwforks, Inc.

ofg atc.cfg ;I
[

ofg com.cfg
9 devcon.cfg
EYCOn
.cfg
C: Raw Ram Disk
B: Block Ram Disk
D: Block Ram Disk

LYNUXWORKS"

et ramelsk-install i LI
Raw Ram disk -
Ram disk. driver _I

Monolitic Kemel for cpei_dm BSP _ILI
4 L

< Back I Mest » I Firrety | Cancel | Help |

Figure 6-5: Kernel Configuration Dialog Box

When you have finished selection, press Next to display the Kernel Parameters
dialog box. A table representing lines from the corresponding uparam h file
shows parameter names, current values, and default values. To edit a value, select
the appropriate line in the table. Edit the parameter value that appears in the value
edit box.

Some lines in the table define parameter values as C expressions. You do not
normally need to edit these. However, the Kernel wizard does not prevent you from
doing so.

NoTe: Modifying such values may cause an invalid kernel build.

VisualLynux creates and storesthe upar am h filefor every project configuration.
Thefilenameis confi gurati on_nanme_upar am h, where
configuration_name standsfor the build configuration. For example,
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VisualLynux createsthe file LynxOS_x86_cof f _Rel ease_uparam h for the
project configuration W n32 LynxOS_x86_cof f _Rel ease.

VYizsuallynux Lynx05 Kemnel Wizard - Step 3 of 8 [ %]
Select configuration parameter in the list below
VisualLyrus Wizard and edit its initial value for kernel.
v 3.04Jun 42001
Capyright © 1338 - 2001 Parameter Walue D efault -
Lynusinforks, Ine. MaxSTML.. 8 3
M_Ex_TH [NTHREA...  [NTHREA...
MAME_BU... [AWG_MNA.. [aWG_Ma.. J
- MBDEYS 20 10
MDRIVS 15 15
MFILES 286 286
MGROUPS 8 g
MIMODES 286 286
MMOUMTS 10 10
NMSGS 100 100 =l
Parameter INBDEVS
Monolitic Kemel for cpei_dm BSP Walue |2D
< Back I Mest > I sty | Cancel | Help |

Figure 6-6: Kernel Parameters Dialog Box

Press Next to continue.

Configuring Kernel Downloadable Image (KDI)

The fourth step of the Kernel wizard is shown in figure below. To create aKernel
Downloadable Image (KDI) based on the kernel project, check the appropriate box.
To skip KDI creation, press Next and the Kernel wizard skips all dialog boxes that
configure the KDI project. You can, however, add the KDI to the kernel project in
the future.
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If the box is checked, the dialog box displays additional controlsthat allow you to
configure aKDI. The Kernel wizard also adds an additional step to configure the
target file system to be included in the KDI. When finished with the dialog box,

press Next.

VYizsuallynux Lynx05 Kemnel Wizard - Step 4 of 9 =]

Hes, | would like to create Kemel Downloadable
Image based on this kernel £

Wizuallynux Wizard
v 3.0Jul 23 2001
Copyright € 1998 - 2001
Lynustwforks, Inc.

LYNUXWORKS"
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Figure 6-7: Kernel Wizard Step 4
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Figure 6-8: KDI Configuration Box
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The following table explains the controlsin the KDI configuration box:

Table 6-1: KDI Configuration Controls

Control

Description

KDI

Name of the Kernel Downloadable Imagefile - The Kernel
wizard creates the default KDI name by appending a. kdi
extension to the project name. The KDI fileisalways created
in the output project directory.

Place text to

These radio buttons designate where the kernel isto residein
the running system, RAM, or ROM

from kernel text

Strip symbol definitions

Select Do not strip if the symbol definitions should not be
stripped from the kernel text file. Check Local if only local
symbol definitions should be stripped, and All if all symbols
should be stripped.

Generate ELF headers

Check if ELF headers must be generated for netbooting by
the firmware that requires ELF format files.

Boot flags Enter boot flags to be passed to the kernel. “- ” flag (single-
user) is not allowed. Seethe r eboot (1) man page for
valid vaues.

Applications Allows you to specify properties of the application text files

added to the KDI.

Make resident

Check if the application programs should be resident in
memory.

Strip symbol definitions

Check this box if application files are to have symbols
stripped before being placed into the ROM kit file.

Place to

Select the location of the resident application programs
(RAM or ROM)

Configuring KDI File System
Next, the Kernel wizard allows you to specify theinitial configuration of the KDI

root file system.
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VizsualLynux Lynx05 Kernel Wizard - Step 5 of 10 =]

Select File System options for the Kernel
VisualLyrus Wizard Downloadable Image
v 3.0 Jul 23 2001 — Create file spstem

Copyright € 1998 - 2001 : :
Lynustwforks, Inc. IHDM 'l [ E I Minor I
Free blocks I'IDD Free inodes |5D

Target directories and files

LYNUXWORKS"

/ [owner=0 group=0 mode=drwsr-ur-x]
hellog=./hello

KDl.she<=/KDl.sh

Abin [owner=0 group=0 mode=drwsr-xr-x]

Al files from E:\Lyrsh3p1 pOahusrilpngt3.

il 1 |

Hemovel Edit.... | Links... |

Monolitic Kemel for <86_at BSP

< Back | Mest » | Firrety | Cancel | Help |

Figure 6-9: KDI Root File System Creation

The set of controlsin the table below allow you to specify general properties of the
file system to be created in the KDI. Select the location of the root file system
using the drop-down list in the upper left corner of these controls.:

Table 6-2: Create File System Controls

Control Description
Do not create Do not create the file system - When this option is selected, all
other controls are disabled.
ROM A ramdisk resident in Read Only Memory
RAM A ramdisk resident in Random Access Memory
Other device A disk as specified by the device's Major and Minor numbers
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The following table describes other controlsin the KDI root file system creation

dialog box:

Table 6-3: KDI Root File System Controls

Control

Description

Major, Minor

These boxes are enabled only if Other device isselected from the
drop-down list. Enter the major and minor device numbers of the
disk on which theroot file system is to be created.

Free blocks

Number of free blocks to be generated for the file system

Free inodes

Number of free inodes to be generated for the file system

Target directories

Displays the set of directories and files to be created on the root

and files file system.

Add Invokes the dialog box to anew directory to the target file system.

Remove Removesthe currently selected item in the Target directories and
files control.

Edit Invokes the dialog box to edit data associated with item currently
selected in the tree.

Links Invokes the dialog box to edit the list of hard and soft links to be

created on the target file system.

The Target directories and files control displaysthe directory path, owner, group, and
mode set for every target directory. The directory child items display filesto be
placed in the directory. The buttons below the tree view allow you to add a new
directory, remove adirectory or file, edit properties, or create hard or soft links.

The Links button invokes the following dial og box:
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Links x|

bintbash=>/bin/sh Add

Remave |

it Ia’binx'bash

Target |/binésh

0K, I Cancel |

Figure 6-10: KDI RFS Links Dialog Box

To add anew link to the list, press the Add button. Then enter the path name of the
link filein the Link edit box. Enter the full target file path name for the link in the
Target edit box. If creating a symbolic link, check the Ssymbolic link box.

To edit alink definition, select it in the list and edit datain the Link, Target and
Symbolic link fields. To delete alink, select it in the list and click the Remove
button.

Target Directory Properties =]

Path IE
Owher IU_ Group IU_ Mode IdeHl'HT'H

— Fill directory
" Recurse e & Specily file list

el el I J

File list

conf.c <= bep.x8E_at/conf.c
COMFIG.TBL <= bsp.x86_at/COMFIG.TEL

sddfle.. | Muliple.. | Femove | Edi.

oK I Cancel |

Figure 6-11: Target Directory Properties Edit Box
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The table below describes the controls in the Target Directory Properties edit box:

Table 6-4: KDI Ta

rget Directory Properties

Control Definition

Path The full UNIX-like path name of the directory to be created on the
target

Owner The numeric owner ID of the target directory

Group Numeric group ID of the target directory

Mode The file mode of the target directory - The mode should be specified as
al10-character stringinthe“l s - | ” style. To change any character,
place the cursor at that point and type. Blanks are treated asadash “- "

Fill directory Designates the mode in which the directory isto be filled.

Recurse Fillsthe directory with all the filesfrom the Source directory, including
subdirectories.

Use Fills directory will all files from the Source directory only.

Specify file list | Explicitly specifieslist of filesto be created in the directory.

Source The path name of the directory used in the Recurse and Use modes -
Disabled if the Specify file list option is selected. Enter an absolute or
relative DOS path name to the source directory or browse to select a
directory.

File list Displaysthelist of filesto be created in the target directory. Disabled if
the Recurse or Use options are selected.

Add file Invokes the dialog box to add anew fileto thefilelist.

Multiple Invokes the dialog box that allows adding multiple filesto the list

Remove Removes the selected file from the list.

Edit Invokes the dialog box to edit file properties for selected file.

TheFile list displays the files that are to be created in the target directory in the

following format:

fil e_nanme<=source_file_path

where fil e_nanme isthenamein thetarget directory, and source_file_path

is the absol ute or

relative DOS path name of the source file.

The Add file button invokes the following dialog box. The same dialog box is
invoked by the Edit button.
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Target File Properties [ |
Target Directorny
Ir’
File: name IKD|-3|"‘

Source file

I..a’...-’I_l,ln:-:2.n"vIkerwizfdlgcnnﬁgtbldata. cpp J

e ID_ Group ID_ Mode Ilrwur--r-- TI
lTl Catricel |

Figure 6-12: Adding a File to the KDI Target Directory

The following table explains the controlsin the previous figure:

Table 6-5: KDI Target File Property Controls

Control Description
Target Directory Displays the target directory path.
File name File name as it should appear in the target directory - If the

field is empty while you use the Browse button, it isfilled
with the name of the source file.

Source file Thefull or relative DOS path name of the source file to be
copied to the target directory - You may use Browse to
search for thefile.

Owner Numeric owner ID of thefile

Group Numeric group ID of thefile

Mode Permission mode of thefile - The mode should be specified
asal0-character stringinthe“l s -1 " style. To change

any character, place cursor at that point and type. You can
also use the drop-down list to select a permission mode.

To add severd files from the same directory, use the Multiple button. It invokes the
Windows Open File dialog box with three additional controls that allow you to set
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an Owner ID, aGroup ID and aMoaode for all files selected. The Mode drop-down
list also allows you to select an initial value from a predefined set of values.

Select files to add to the target directory HEB
Look in: I =2 cm on 'Storage’ (G:) J = EF E-
C1EIN T hasw @ iy
1 COPYRIGHTS it CIRCS
Clcvs ] iso_temp £ Sources:
CIDESC Chkdi Cere
1 doc £ kdisave ] W
| drop T lost+aund ] syz.bob
Cletc ] Messenger_for_Lynx05_3.01 ] tmp
ol | I~
File name: | I&I
Files of type: IAII files [7.%) J Cancel |

Owrier IU_ Group IU_ Mode I'TWRT“T“ 'l
i

Figure 6-13: Adding Multiple Files to KDI Target Directory

Selecting Kernel Library Projects

94

After you have finished configuring the Kernel Executable and KDI project, the
Kernel wizard takes you through a set of dialog boxesto select Kernel Library
projects to be included in the kernel workspace. Each dialog box correspondsto a
library type. By default, the Kernel wizard does not create any library projects. You
need to create such sub-projects only if you are going to modify source code that
comes with the CDK (for example, if you wish to create your own version of a
particular driver). Also you may create an empty Kernel Library project to add
your own drivers/devices to the kernel in the future.
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VYizsuallynux Lynx05 Kemnel Wizard - Step 4 of 8 [ %]

Hes, | will modify source code that goes to the:
{Generic Devices Libary for ppc Platform H

Wizuallynux Wizard
v 3.0Jun 4 2001
Copyright € 1998 - 2001
Lynustwforks, Inc.

Target Ilibdevices_a

Project name Idevices

LYNUXWORKS"

Monolitic Kemel for cpei_dm BSP

< Back I Mest » I Firrety | Cancel | Help

Figure 6-14: Library Project Creation

To create alibrary project, check the box at the top of the dialog box. The Target
edit box displays the name of library to be built. The Project name edit box shows
the default project name assigned by the Kernel wizard. You can change the project
name as appropriate.

For proprietary reasons, CDKs may not include source code for several
drivers/devices, causing errors while processing such components. In most cases,
this means that you cannot modify the source code of the erratic component in
VisualLynux or inthe bash command line environment.

When the Kernel wizard finishes preparing for aKernel Library project, it updates
the dialog box and shows the components, source and header filesin atree view.
You should either check Create empty kernel library project or select at least one
component to be included in the project. Otherwise, the Kernel wizard displays an
error message when you press Next button. Make your selections by checking the
boxes next to the appropriate files. Note that when you select an upper-level
component, all components in the appropriate subtree are also selected. When
Create empty kernel library project is checked, the selection treeis grayed out and the
Wizard ignores all selections.

When you select a component in the tree, the Kernel Wizard starts preparation for
this component. If thereis an error, the Kernel wizard displays an appropriate
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message box and marks the erratic components with red icons to denote errors. Do
not include such componentsin the project.

Usually, devicesand drivers libraries are closely interrel ated; you probably need to
modify the corresponding source code for both libraries.

If you do not want to create a project, uncheck the box at the top of the dialog box.
When you finished with component sel ection press the Next button. The Kernel
wizard displays the dialog box for the next project or the Copy files dialog box.

VYizsuallynux Lynx05 Kemnel Wizard - Step 7 of 8 [ %]

~ ‘ez, | will modify source code that goes to the

Wizuallynux Wizard
v 3.0Jun 4 2001
Copyright € 1998 - 2001

Specific Device Drivers Libary for cpei_dim BSP

Target Ilibdrivers_cpci_drm.a

Lynusinforks, Ine. . - -
4 Project name Idnvers_c:pc:l_drm

Select source and header files that will be copied to
working folders and included into the project

&-CIv3 enum =]
-[Iv3; msng
--D’@; snpi _I

18

LYNUXWORKS"

inpman_drvr.c

4. /dheadersfiopman_drr. | ¥
|

<|E »

Some zource code that comes with COK may be
Monolitic Kemel for cpei_dm BSP incomplete due to proprietary reasons.

If you include such code inta the project, kermnel

may not be builk corectly.

< Back I Mest » I Firrety | Cancel | Help |

Figure 6-15: Library Project Content Selection

Copying Source Files

Finally, the Kernel wizard asks permission to start the process of copying files.
Press start to copy files from CDK directories to your working directories. Or,
press Back to return to previous steps.

NOTE: The Next and Finish buttons are disabled when the dialog box appears for

thefirst time. They are enabled if you have copied files at least once. If you have
not made any changes that require copying files, you can skip this step and press
Next Or Finish to complete creating the project.
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If you repeat the process of copying files, the Kernel wizard removes all files
previously copied before proceeding.

VigsualLynux Lynx05 Kernel Wizard - Step 8 of 8

working folders.

Presz Start button to begin copying or presz
Back button ta modify \Wizard settings.

If you already have copied all neceszary files
and did not change selected components or
projects, press Finish button to create project(g].

@ “wizard ig ready to copy all necesszany fileg to the

Wisuallprus Wizard
v 3.0Jun 42007
Copyright @ 1938 - 2001
Lynuswforks, Inc.

LYNUXWORKS"

tonolitic Kemel for cpei_dm BSP

< Back | et ety | Cancel | Help |

Figure 6-16: Kernel Wizard Copy Files Dialog Box
The number of files copied depends on selected projects and library components.
The Kernel wizard displays a progress indicator box.

Copy source files [ %]

Copying files...

Project Idrivers_c:pc:i_drm

Component  |msna_queue.h

File Imsng_queue.h

Overall progress

Figure 6-17: File Copy Progress
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After copying files, the Kernel wizard updates the dialog box above. The dialog
box contains alist of source files copied with errors. Such errors may occur if you
accidentally select an erratic component. For an error description, select a source
file from the list of files copied with errors. Press the Back button to modify your
selections. If you ignore errors, the kernel does not build correctly. You can
exclude invalid components | ater.

VYizsuallynux Lynx05 Kemnel Wizard - Step 8 of 8 [ %]
Mot all filez have been copigd succesfu_lly.
Ly e E;rin:ch:mel components will not be builk

v 3.0Jun 4 2001
Copyright € 1998 - 2001
Lynustwforks, Inc.

To examing enors select file in the list below.
*r'ou may press Back button and exclude erratic
components o press Mest button to create
project angway.

LYNUXWORKS"

IThe zystem cannot find the file specified.
Monolitic Kemel for cpei_dm BSP

< Back | Mest » | Firrety | Cancel | Help |

Figure 6-18: Error Message While Copying Files

If there are no copy errors, the message at the top of dialog box indicates that all
files have been copied. Press the Next or Finish button to view the New Project
Information dialog box. This box displaysinformation about the Kernel Executable
project to be created, the name of the Configuration Data Subdirectory, and names
and descriptions of each Kernel Library project included in the workspace. Press
OK to create all selected projects, or press Cancel to return to the previous steps.
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Mew Project Information

Wizuallynux Lunx0S Kemel wizard will create a new skeleton project with the
following specifications:

Kemel Type: =
Monolitic Kermel for cpei_dm BSP
Bwild Configuration:
MyKermel - Win32 Lyne0S_ppe_xcoff_konolithic
Kemel Configuration Files Folder for thiz Build Configuration
Lyrw0S_ppe_weoff_Monalithic CFG
Kermel Source Files Folder
bep.cpei_dim
Filez copied ta the Kemel Source Files Falder from COE
bzp.cpei_dimbconf.c
bep.cpoi_dmbinfo.c
Filez generated by Kemel wizard
bzp.cpei_dmbCOMFIG. TEL
bzp.cpei_dmbtimestamp.c
bzp.cpei_dmbCOMFIG. h E
bsp.cpoi_dimsysdevices.h
bsp.cpei_dmbuparam.h

Subprojects:
devices Generic Devices Libary for ppe Platform ;I

Project Directony:
DALYMNAPROJECT 54Mukemnel

(] I Cancel

Figure 6-19: New Project Information

A sample workspace created for the x86_at Board Support Package isdisplayedin
the following figure. It is assumed that the project has been created to modify a
high level SCSI hard disk driver.
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Figure 6-20: Sample Workspace
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IDE Tools

The VisualLynux IDE Tools provide additional functionality to the standard Visual
Studio environment and hel p increase productivity for real-time embedded systems
development. VisualLynux Addin Tools include the following functions;

Import a Makefile
Export to Makefile

VisualLynux Project Settings
LynuxWorks FTP

LynuxWorks GDB

LynuxWorks Total/db

Upload

LynuxWorks Cross Process Viewer
Telnet

VisualLynux Target Administration
VisualLynux HTML Help

The Visual Lynux Toolbar provides integrated access to LynuxWorks tools and
features. LynuxWorks tools that are unique from those already available in the
Studio IDE are added to thistoolbar. The add-in toolbar is asmall, movable, icon-
based toolbar on the desktop (see following figure).

e EdlmMaBlwbpm,. 7

Figure 7-1: VisualLynux AddIn Toolbar
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If the Visual Lynux toolbar is not available on your screen, check to seeif you have
a VisualLynux project open. A VisualLynux project is one created using the
VisualLynux Application wizard. If a VisualLynux project is open and the
VisualLynux Addin Toolbar is still not visible, it can be installed manually by
using the Tools->Customize selection in Visua Studio. Use the Add-ins and
MacroFiles tab to make sure the visualLynux Add-in is installed. Use the Toolbars tab
to make sure it is set to Display.

Toolbar Icons

Table 7-1: VisualLynux Toolbar Icons

Icon Function

Import Makefile

#_ Thisicon launches a VisualLynux Import wizard that helps create a
I Makefile-based project. Thisis especialy useful for bringing
mEe existing UNIX, LynxOS, or BlueCat Linux code and Makefilesinto

the Visual Studio environment.

Export to Makefile
Thisicon launches a VisualLynux Export wizard that allows the
E'h developer to save existing Visual Studio project information as a
XF LynxOS/BlueCat Linux Makefile. It is useful for switching back to
executing buildsina bash shell environment.

VisualLynux Project Settings
Thisicon launches the project settings dialog boxes for setting up
preferences for LynuxWorks tools. Preferences can be set
independently for each configuration or for several selected
configurations. Theinitial window displays the source files for the
project on the left. By selecting an individual file, the developer can

change options for just that file. Or else, the options apply to the
entire project. Thisisthe default ook of theinitial dialog box.

GDB
Thisicon invokes the LynuxWorks GDB debugger in command line
. mode. If adefault target is defined in the VisualLynux Target
Administration wizard, it may cause the GDBSERVER to be
automatically launched on the target. Otherwise, VisualLynux
promptsfor the selection of atarget on which the debugged program
should run.
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Table 7-1: VisualLynux Toolbar Icons (Continued)

Icon

Function

LynuxWorks Total/db
Thisicon launches Total/db, the LynuxWorks version of Insight
Debugger. Thisisa Tcl/Tk version of the GDB debugger.

B &

Upload

Thisicon copies the project result (an executable, library, or kernel
image) to the default target set by the VisualLynux Target
Administration wizard.

Bash
Thisicon opens an MS-DOS window, launchesthe bash shell,
and sets the environment for the current project.

LynuxWorks FTP

Thisicon launches the LynuxWorks FTP (File Transfer Protocol)
application. This program facilitates the transfer of filesto and from
the LynxOS or BlueCat Linux target. The LynuxWorks FTP
program can be used to transfer the binary to the target.
LynuxWorks FTP automatically connects to the default target (set
by the VisualLynux Target Administration wizard).

Telnet

Thisicon launches the standard Windows telnet application,
providing a convenient way to log in to a LynxOS or BlueCat Linux
target and run applications on the target. Telnet automatically
connects to the default target.

LynuxWorks Cross Process Viewer

This icon launches the LynuxWorks Cross Process Viewer. This
application runs on a Windows cross devel opment host and
communicates with a LynxOS or BlueCat Linux target machine to
display all processes and threads running on the target. The
LynuxWorks Cross Process Viewer automatically connects to the
default target.
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Table 7-1: VisualLynux Toolbar Icons (Continued)

Icon

Function

i

VisualLynux Target Administration Wizard

Thisicon launches the VisualLynux Target Administration wizard,
which facilitates and manages Windows connectionsto LynxOS and
BlueCat Linux targets. The wizard can be used to establish a
connection, set up target names and login names, pick default
directories for FTP, and a so test connections. Only TCP/IP
connections are supported. The information set up by thiswizard is
used by the other Visua Lynux tools described above.

Vi

VisualLynux Help

Thisicon launches the VisualLynux online HTML help facility,
which provides an indexed, searchable HTML Help version of the
VisualLynux User’s Guide, LynxOS man pages, BlueCat
Linux online documentation, and GNU Tools Documentation.

®

About VisualLynux
Thisicon displays the About VisualLynux dialog box.

bp

Bootp-Tftp-Pftp Utility

Thisicon launches the program that provides servers for booting
targets remotely through an Ethernet network or a parallel port
connection. BTP uses the TCP/IP protocol for communication with
remote targets and Parallel Port Protocol for targets connected to the
host via paralld port.

VisualLynux Import Wizard
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—

Import a Makefile Ime

This launches the Visual Lynux Import wizard, which helps in the creation of
Makefile-based VisualLynux projects. If the current workspace is not a
VisualLynux workspace, this button is disabled. The Import wizard provides a
series of dialog boxes to gather information about existing Makefiles, source files
to beincluded in the project, project configurations, and Makefile targets.
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Import Wizard Initial Screen
The Import wizard starts with an initial screen. Press Next to go to the next step.

YizuallLynux Import Wizard

WizualLynux Import 'wizard helpz pou to create YisualLpnux projects bazed on exizsting Makefile
uzed ta build pragrams in crozs-development ervironment.

‘r'ou may add imported project to the current work space or chose to create new workspace.

Impart ‘wizard will alwayz create new project in the same directary in which imported M ak efile
exizsts. |f pou decided ta create new warkspace, workspace file will be created in this diractary
as well

Impart “Wizard allows you to add source files to new project, specify shell scripts and
environment variables that should be executed or set before processing imported kakefile to
provide proper build environment far make utility.

“r'ou will need to specify configuration(s) that should be created it the new project and targets
that should be used to compile each file and build praject.

< Bach Cancel

Figure 7-2: Import Wizard Initial Screen

Selecting a Makefile to Import

In the second step, the wizard prompts for the selection of an existing Makefile.
Enter the path in the Makefile to import edit box or click Browse to select a
Makefile.

The edit box at the bottom of the dialog box displays the files created as a result of
the import. The Import wizard always creates a project file (witha . dsp
extension) in the directory containing the Makefile. If you create a new workspace,
aworkspacefile (witha . dsw extension) is created in the new workspace
directory.

Add the new project to the current workspace or create a new workspace by
clicking the appropriate radio button. If there is no open workspace, or the current
workspace is not a VisualLynux workspace, the Add to current workspace radio
button is disabled.

Enter a new project name in the Project name edit box. By default, the Import
wizard sets the project name to the name of the directory containing the imported
Makefile.
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Vizuallynux Import Wizard - Import Makefile

Select makefile that pou would like to impart. 'ou map enter its path or use Browse button .
Then enter project name and choze if you wish to create new workspace

td akefile to import IE:\BIueCat\demo.arm_willow\rcp\Makefile Browse... |

Project name I'CP

() S be current werkspace

T he following files will be created in E:\BlueCathdema. arm_willowsrcp:

cp.dsp - project files;
rep.dsw - workspace file

< Back I Mest » I Cancel

Figure 7-3: Import: Makefile and Project Names

After entering required data, press Next to proceed.

Specifying Project Configurations

To create a Makefile-based Visual Lynux project you must specify at least one
project configuration. In the next step, the Import wizard displays a dialog box
with a choice of platformsin the Platforms drop-down list. Thislist displays the
cross development tools installed on your computer. Select atarget platform from
thislist.

Enter the name of the configuration in the Configuration name edit control and click
Add. The Import wizard constructs afull configuration name that reflects the target
platform and adds it to the Create configuratons list. To create more than one
configuration, repeat target platform selection and enter a configuration name.

To remove a configuration from the list, make the Create configurations list active,
select the configuration to be removed, and click Remove.
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Yisuallynux Import Wizard - Configurations

You should specify at least one project configuration. Select target platform and enter desired
configuratin name. Then uze Add button to add configuration to the list.

Platfarm

BlueCat 2.0.0 for AR [l j

Configuration name  |D'ebug

Create configurations:

BlueCat_arm el Debug Remove |
BlueCat_am_elf_Release

< Back | Hext » | Cancel |

Figure 7-4: Makefile Import: Specifying Project Configuration

Specifying Build Environment

In the next step, the Import wizard asks you to specify a build environment, which
should be established before processing theimported Makefile. You must specify a
build environment for every configuration. Use the Configuration drop-down list to
select the configuration to which data belongs.

A build environment can include:
« Shell scriptsto be executed before processing the Makefile

e A set of environment variables to be exported before processing the
Makefile

VisualLynux executes shell scripts specified (using bash) and exports
environment variables before invoking the make utility to process the imported
Makefile.

Usually, the scripts and environment variables required for every target
configuration are set during Visual Lynux installation, and the wizard displays them
in the proper controls. You can add or remove additional scripts/variables, and
modify values of variables.
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You can use the small toolbar in the Shell scripts control to add new script, remove

a selected script, and arrange scriptsin the list box.

YizualLynux Impont Wizard - Environment X

To provide proper build environment before invoking make you may specify shell scripte and
environment variables

Configuration I BlueCat_arm_elf_Debug j

Y ariables
Yariable | Value :
BLUECAT_PREFIx //E /BlueCat Edit |
Hemave |
< Back | Mest > | Cancel |

Figure 7-5: Makefile Import: Build Configurations.

NoTE: The script path must be entered in UNIX format using the CY GWIN
convention for mounts and drives. The Import wizard checks the path and displays

an error message if a script file does not exist.

Adding/Editing Environment Variables

To add a new variable, click the New... button. Thisinvokes a dialog box to enter
the new variable’s name and value. To edit the name or value of the variable, select
itin the variables list and click the Edit... button. A dialog box that allows you to
make the changes appears. To remove an existing variable, select it in the variables

list and click Remove.
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Environment variables

Wanable name

IELUEEAT_F'HEFIX

Wariable value

IMEIBlueEat

] I Cancel

Figure 7-6: Editing Environment Variables

When you have finished with the build environment settings for all configurations,
click Next to proceed to the next step.

Adding Source Files to a Project

The next step of the Import wizard allows you to specify sourcefilesto be included
in the new project. (You can add files later using the Visual Studio Insert files in
project function.) Remember that while adding files to the project, there are no
additional build steps or tools to process these files. The Makefile itself is
responsible for performing a build step for a particular sourcefile. Nevertheless,
adding files to the project may be useful because it provides additional editing and
project maintenance capabilities.

You can add only existing files to the project. To do so, click Add... and select
file(s) in the dialog box. To remove file(s) from the project, select them in thelist
box and click Remove.
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¥YisualLynux Import Wizard - Source Files 3

“r'ou may include source files to the new project. Be sure that imported M akefile containg proper
tules and build commands for each file.

Filzz in project

ziedhello_world.c

Bemaove |

< Back | Hext > | Cancel |

Figure 7-7: Makefile Import: Adding Source Files

Specifying Build Target

The last step of the Import wizard allows you to specify build targets (project goal)
used by the imported Makefile. The Project target edit control contains, by default,
the name of the project without an extension. Enter the name of the valid Makefile
target. For example, if aMakefile uses the pseudo-target al | to build a project,
you should set the default target nameto al | .

If source files have been added to the project, the File targets list contains the files
and default targets assigned by the wizard. To change the target name, select the
appropriate linein the list and click the Edit... button. The edit control in the Target
column appears, alowing you to change the target name.

When finished, click Enter.

If afile does not have atarget, begin editing and clear the target name. After you
hit Enter, thetext none appearsin place of the target name. The sametext is
assigned by default for all non-compilable files (such as header files).

Click Finish to complete the wizard and create a new imported project.
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VizualLynux Import Wizard - Targets

Specify target that should be uzed to build project. It may be real file or pseudo target used in
imparted  makefile. Yiou need also to check targets that will be used to build evem file included
it project and modify them as needed.

Praject target  |l=lle

File: targets
T arget | File name Edit... |
hella_warld.a sredhelo_warld o

< Back I Finish I Cancel

Figure 7-8: Build Target for Imported Project

VisualLynux Export Wizard

Export to Makefile Ellll

Thistoolbar button launches the Visual Lynux Export wizard, which helps convert
VisualLynux projectsinto the Makefilesto be used in cross- or native-devel opment
environments. If the current workspace is not a VisualLynux workspace, the
appropriate toolbar button is disabled.

The Export wizard allows creation of Makefilesfor every configuration defined for
projects in the current workspace. You can export an entire workspace or select
projects and configurations to be exported. If you need to, you can create a new
source tree. In such a case, the Export wizard copies all source filesto specified
directories.

Export Wizard Initial Screen
The Export wizard starts with an initial screen. Click Next to continue exporting.
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VizualLynux Export Wizard E3

Wisuallynus Export wizard will help pou to create b akefile(s] which may be uzed ta build
projects in Crozs Development or Mative environmeant.

Ewport Wizard allows pou to create b akefile for every configuration which iz defined for projects
in current work zpace or zelect configuration(z] for which wou wigh bo create Makefile(z).

r'ou may aleo create Makefile(z] in current working directories or create separate source tree by
copying all project's files to other directary,

MOTES.

1. Custom Build Steps commands will be exported "az i2". You may need ta change then in
rezulting Makefile(s).

2. Export Wizard will not expart project dependencies.

3. Directory and file names may be converted to lowercaze i you copy files to netork dive
supported by SAMBA,

< Harck:

Canhicel |

Figure 7-9: Makefile Export Wizard Initial Screen

Setting Configurations to Export

In the second step the Export wizard displays a dialog box with a control tree
listing the projects and configurations in the current workspace. Select
configurations for which you wish to create Makefiles. Click on the check mark
next to a configuration, or next to a project icon to select al project configurations.
You can also use the Select all and Deselect all buttons.
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¥izualLynux Export Wizard - Configurations

The tree control below dizplays all projects and configurations that exizt in vour work zpace
Fleaze select configurations you whish to export

Prajects ahd Configurations

B - MyPraject Select all |

DE Wwin32 BlueCat_amn_elf Debug

5 |n32 BlueCat_arm eIfFlIese Deselect al |
8 20l _L'ehg

< Back I Hest > I Cancel

Figure 7-10: Makefile Export Configurations

When done with selection, press Next to proceed. The wizard displays the Export
Directories page.

Export Directories Setup

The Export Directories page allows you to specify directories where the new
source tree is to be placed. To generate a new source tree, check the Create new
source tree box. Appropriate controls appear in the dialog box.

If you do not wish to create a new source tree, ssimply click Next for the next
screen. Inthis case, all Makefiles are created inthe Qut put directories as
specified in VisualLynux Settings dialog box.
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VizualLynux Export Wizard - Export Directones E

“ou may create new source tree for exported projects and configurations. To do so check
Create new source tree and specify root gounce directony for whole workspace, Then you may
change default directony names proposed by Wizard.

If Create new source tree is not checked, Makefile(s) will be created in Dutput directories for
each selected configuration.

< Back I Next » I Cancel

Figure 7-11: Export Directories Setup

Specifying Directories for New Source Tree

When the Create new source tree box is checked, additional controls appear in the
dialog box. Enter aroot directory name for the new source tree in the Root
workspace source directory bOX.

You can also use Browse... t0 select an existing directory. In this case the Export
wizard appends the name of the current workspace directory to the name of the
selected directory and displaysit in the Root workspace source directory edit field.
You can modify this name as needed.

The subdirectories tree displays the subdirectory structure that is to be created for
each exported project and configuration. To rename the subdirectory, select the
appropriate item and click Rename. An edit control appears with a directory name
that you can change as appropriate.

NoOTE: The Export wizard uses project and configuration names as default
directory names.
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Vizuallynux Expont Wizard - Export Directories X |

Y'ou may create nes zource tree for exported projects and configurations. To do zo check
Create new source tree and specify root source directary for whole workspace. Then pou may
change default directory names proposed by \Wizard.

If Create new source tree iz not checked, kakefile(z) will be created in Output directories for
each zelected configuration,

¥ Create new sounce tree

Root work space zournce directony

ID:\IynHPloiects\MyPloiectEHport Bronze.

Subdirectories

=] MyProject Fename |

-_7] Release

< Back I Hewt » I Cancel

Figure 7-12: Export Directories for New Source Tree

To continue click Next. The Export wizard displays the Makefiles page.

Specifying Names of Exported Makefiles

The Makefiles page allows you to specify namesfor exported Makefiles. It contains
tree controls that display projects and configurations to be exported. When you
select a configuration, a Makefile name appears in the Makefile edit control. The
Makefile directory is displayed at the bottom of the dialog box. Edit the Makefile
name as needed. To rename a directory, click Back to edit the namein the Export
Directories dialog box.

NoTE: Directory names cannot be changed if you have not created a new source
tree.

If you have not selected Generate new source tree, the Finish button appears instead
of Next. Otherwise, the Project Files step dialog box appears.
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YizualLynux Export Wizard - Makefiles E2

Wwizard will create the following b akefiles in the specified directornies.
If pou wizh to change default narme of Makefile, zelect appropriate iterm it the tree and edit
makefile name it edit control

=28 MyProject

i, BlueCat_armn_elf R e
w38 Win32 Lyrw05_xB6_coff_Debug

b akefile:
I akefile

Wil be created in:
D:\prsProjects\MyProjectE sport\MyProject\Release

< Back I Ment > I Cancel

Figure 7-13: Exported Makefile Names

Project Files to Copy

The Project Files dialog box displays projects to be exported and files to be copied

inatree view. You can view thelist of files copied, directoriesin which project

files are placed, and source file paths. This pageisfor your own information. Press

Next to copy files.

Files to be copied are organized into two folders. The Project Files folder contains

filesincluded directly in the project. The External Dependencies folder includes
files not included in the project but on which some source files may depend.

The Export wizard uses dependency files (. d files) to obtain dependency

information, so you should rebuild all exported configurations before exporting the

project with the compiler’s Generate Dependency switch set for all source files.
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YizsualLynux Export Wizard - Project Files B3

Export “wizard has collected data about all project files that should be copied to new source
tree. “ou may review these files in the tree control below

IF'wizard can't construct relational path to file it won't copy such files and will uze full LIMNE-like
paths in Makefile(z). Such files are displaved in baold.

E|--' Froject MyProject [D:\pnsProjectz\MyProjectE xportyMyPraoject]
B[] Project Files
Il cvamut. b <= D Sl Pro
semap.c <= D:\ynsProjectsWMuP
dzignal ¢ <= D:M\yn«Projectzs\MyProjectidsignal.c
main.c <= D:\wnProjectz\MuProjectymain.c
zemap.h <= D:\ynsProjects\MuProjectizemap b
dzignal h <= D:MynxProjectz\MyProjectidsignal b
cvarmut.c <= DoAyneProjectshMyProjecthcvarmut. o
----- [_] Estemal Dependencies

< Back I Mest » I Cancel

Figure 7-14: Makefile Export Summary

Summary Dialog Box

Finally, the Export wizard displays the results of file copying. If afile has been
copied successfully, acheck mark appears against its name. If any error occurs, an
appropriate message pops up and the file is marked as not copied. This dialog box
isfor your information.

To complete the export, click Finish. The wizard then creates Makefiles for the
selected configurations.

VisualLynux User’s Guide 117



Chapter 7 - VisualLynux AddIn Tools

Vizuallynux Export Whzard - Project Files

Export Wizard has collected data about all project files that should be copied to new source
tree. Y'ou may review these files in the tree control below

If wizard can't construct relational path ta file it won't copy such files and will uze full URE<-like
paths in Makefile(s). Such files are displayed in bold.

B~ Froject MyProject [D:\yn=Projects\MyProjectE sport\MyProject]

lynsProje o
zemap.c <= [:AlynsProjectsib pProject\semap.c
dzignal e <= DohpneProjects\MyProject\dsignal o
main.c <= D:ApnsProjectsMyProjectimain.c
zemap.h <= 0:AlynsProjectsib pProject'semap.h
dzignal h <= D:hpnxProjectsMyProjectidsignal b
cvarmut.© <= D:hynsProjects\MyProjectcvarmut.c
Esternal Dependencies

< Back I Finish I Cancel

Figure 7-15: Makefile Export Summary Dialog Box

LynuxWorks GDB
Thistoolbar button . launches the standard LynuxWorks GDB debugger.

The LynuxWorks GDB debugger creates a session with the target machine, copies
the executable to the target machine project directory (defined using the Target
wizard), and launches GDBSERV ER on the target machine.

The GDBSERVER text mode window appears. It displays GDBSERVER
information as well as program output:
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Y& GDBSERVER fusrivald/PD13/testx/testx
susrsvald PD13 testx/testx created; pid = 118

Figure 7-16: GDBSERVER Text-Mode Window

Use the LynuxWorks GDB text-mode window to enter GDB commands:

"% ualLynx Debugger
Kernel supports MID ptrace reguests.
@x4 in _main

Figure 7-17: Entering GDB Commands

Note that GDBSERVER has already started the main process of your program and
has stopped it at the first instruction. Therefore, after defining break points, enter
the GDB cont i nue command (not r un). If you need to start a program with

arguments, use the VisualLynux Project Settings dialog box and set program
arguments in the bebug page. GDBSERVER starts the program with these
arguments.
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After you have executed the debugged program, GDBSERVER restarts the
process. Enter ther un command in the GDB window to restart debugging. To exit,
enter the qui t command.

If you have found a bug, edit the corresponding file in the Visual C++ editor
window, rebuild the project, and start the debugger again.

Total/db

120

Thistoolbar button a launches the LynuxWorks Total/db debugger.

VisualLynux includes two LynuxWorks versions of the GNU GDB debugger: Gbs
and Total/db. Total/db has a graphical interface that significantly facilitates the
debugging process.

The LynuxWorks Total/db debugger creates a session with the target machine,
copies the executabl e to the target machine project directory (defined using the
Target wizard), and launches GDBSERVER on the target machine. The
GDBSERVER text-mode window displays GDBSERVER information aswell as
program output as shown in the figure GDBSERVER Text-Mode Window.

Next, the LynuxWorks Total/db window appears:

1 testx.c - Source Window [_ O] x]
Fle Bun Yiew Conlol Prelersnces Help

FH0OT0 B Hﬂg&éﬂ*§| 8x3657] 304 = o
— 298 wva start(ap); |

- 291 format = va_arg(ap, char =);

- 292 usprintf(mytrans, format, ap);

293 va_end(ap);

294

295 translations = XtParseTranslationTable(mytrans);
296  XtOverrideTranslations{w, translations);

297 XtFree((voidx)translations);

298
299
300 FASTTIIEETTEII R IIIII I DI I PR FFIIIRIETEEiiiiiiiiiiitiiiiei
301 // main - main program
- 382 int nmain(int argc, char=x argu) {
383

= 384 Dimension width = DefaultWidth, height = DefaultHeight;
- 885 Dinmension shell_height = 8, scroll_height;
306 Uindou topUindouw; -J
- 387 Dimension tb_height = 8;
388 Window tbUindow;
- 389 Dimension st_height = @8, st_sep_height;
318 Window stWindou;
m
312 // Set locale environment
- 313  XtSetLanguageProc (NULL, (¥tLanguageProc)NULL, HULL);
314

35 // Initialize at once to use Kt facilities to process options and resources
- 316 topShell = XtUaOpenApplication{&app_context,
317 appl_class,
Eald options. KtNumber{options}. :J
Frogram stopped at DA003E67
testx.c =] [main | [source | |

Figure 7-18: LynuxWorks Total/db Window
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Total/db has its own help system. Click on the Help menu item to get additional

information on how Total/db works.

To start debugging, click on File->Target Settings. The Target Selection dialog box

appears (see the following figure).

-4 Target Selection [ %]

Connection

Target: IHemote.-"T CP hd
Hostrame: Ivald
Fart: I‘I 2345

¥ Rur urtil 'mair

V' Set breakpoint at 'esit'

" Set breakpoint at I

IV Display Download Dialog

[ More Options

()8 I Cancel

Help |

Figure 7-19: Total/db Target Selection Dialog Box

Note that the dialog box already contains correct settings for the target set by the
Target wizard. Click ok and the LynxOS source window displays the starting
assembler commands of your program. For BlueCat Linux, Total/db displays the

starting source code of your program.
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File Bun Yiew Contiol Preferences Help

F0000 WD SASOM B oa 0 rr
- Ox4 < main>: push  %ebp

- 8x5 <_main+i>: moy %esp,%ebp

- Bx7 <_main+3>: sub $0x4,%ebp

- Bxa <_main+6>: mouv 0x18(%ebp) ,%eax

- Bxd <_main+9>: mov %eax,0x42f7cc

- 0x12 < _main+14>: call 0x8 <_imain>

- 817 <_main+19>: call 0x15eaB8 <_ init_stdio>
- Bx1c <_main+24>: push  $8x3648

— 8x21 <_main+29>: mou 0x18(%ebp) ,%eax

- B8x24 <{_main+32>: push  %eax

— 8x25 <_main+33>: mou Bxc(%ebp) ,%eax

- 8x28 <_main+3é>: push  %eax

— 8x29 <{_main+37>: mou Bx8(%ebp) ,%eax

- 8x2c {_main+4@>: push  Zeax

- 8x2d <_main+41>: call 8x15ebal <runmainthread>
- 8x32 <_main+i6>: add $0x18,%esp

- 8x35 <_main+49>: leave

- 8x36 <_main+50>: ret

- 8x37 <_main+51>: nop

Program stopped at 0x000004

=] [main ~| [assemBLy ~] |

Figure 7-20: Starting Assembler Commands

Click on continue. The execution stops at the first line of your main function, and
the source window shown in the next figure is displayed.
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itestx c - Source Window |- (D] x]
File Bun “iew Control Preferences Help
1P}W{?’{}‘ﬁ)’@|ﬁﬁ§&ﬁ»§| 0x3657 304 = = e
~ 208 va start{ap); |
- 291 format = va_arg{ap, char x);
- 292 vsprintf{mytrans, format, ap);
293 va_end({ap);
294
- 295 translations = XtParseTranslationTable{mytrans);
- 296 #tOverrideTranslations{w, translations);
- 297 ®tFree({(void=)translations);
- 298 %
299
BOO FIFIFFIIIITTTEIELIL IR ETEEREEELIIIEFTRIEELLIEIEEEIIELLIEIEEEddEIIIiiiiiiiiey
301 // main - main program
- 382 int main(int argc, char== argu) {
383
= 304 Dimension width = DefaultWidth, height = DefaultHeight;
- 365 Dimension shell_height = 8, scroll_height;
206 Window topWindow; _J
- 887 Dimension tb_height = 8;
308 Window tbWindow;
- 309 Dimension st_height = 8, st_sep_height;
310 Window stWindow;
b
312 // Set locale environment
- 313 XtSetLanguageProc (HULL, (XtLanguageProc)HULL, NULL);
314
315 // Initialize at once to use Xt facilities to process options and resources
- 816 topshell = XtUaOpenapplication{&app_context,
317 appl_class, |
318 options. XtHumber(options). :‘

Program stopped at 0x003657

testx

.c = [nain ~| [source  ~] |

Use the Total/db GUI to debug your program. (The online VisualLynux Help

Figure 7-21: Total/db Source Window

System contains aguide for Total/db.) To rerun your program for LynxOS, click on

the Console button to pop up the Total/db console window and enter r un. For

BlueCat Linux, simply click Continue.

NoTE: For LynxOS 3.1.0a CDKs and BlueCat Linux 3.0 CDTSs, you need to edit

the targetsel ection.ifl filetobeabletorerunyour program. Seethe

VisualLynux Release Notes for instructions on how to do this.
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3 Console Window [0 ]
{gdb) run

Starting program: //H/testx/Debug/testx

0x4 in _main ()

Breakpoint 1, main (argc=1, argu=0x2ffffff8) at testx.c:304

(gdb) |

Figure 7-22: Total/db Console Window

If you have found a bug, edit the corresponding file in the Visual C++ editor
window, rebuild the project, and start the debugger again.

Upload

Thisbutton ILE' launches the VisualLynux FTP program to copy the executable
to the target machine. The project result must exist, that is, it must be built without
errors. The target machine must be defined using Visual Lynux Target
Administration.

If you debug a program, you do not need this function because the LynuxWorks
GDB and Total/db debuggers aways refresh the executable on the target machine.
This function is useful if you have created the Release version of your executable
and want to launch it using a Telnet window. In this case, ensure that you arein
Rel ease mode. If not, use the Build->Set Active Configuration menu item to switch
to Rel ease mode.

bash Shell m

Thisbutton opensthe MS-DOS console window and startsthe bash shell.
The button is active only if aVisualLynux project is loaded. While starting the
bash shell, VisualLynux invokes the appropriate bash script to establish the
build environment for the command line tools in accordance with the current build
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configuration. The current working directory is set to the project directory of the
active VisualLynux project.

To change the appearance (font, color, size, etc.) of the window, press the Alt-Space
keys and invoke the Properties command.

4] c\cygwin32\bin\bash.exe

Setup : ENU_PREFIR is an environment variahle that points to
: the voot of the build-releaze diwrectory. The ENUIRONMENT
: file is found as $ENV_PREFIX~ENUIRONMENT .
: Set ENU_PREFI® to Ausr/lynx-3.1.8-/ppc? [yl

Setup : Setting up Xdeu tools: Auspr lynx-3.1_B-ppccdk win32—xcoff-ppc
Setup : Completet
bash-2.825 pud

Figure 7-23: bash Shell Screen

Telnet

The Visual Lynux Toolbar contains a button . to launch the Windows
version of Telnet. Telnet islaunched with no parameters. Ideally, the Telnet session
is started by default with the name of the target connection.
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VisualLynux HTML Help

Thisbutton YL invokesan HTML-based set of documents for VisualLynux.
Documentsinclude:

e VisualLynux User’s Guide

¢ LynxOSman pages

e LynuxWorks GNU Tools

Other VisualLynux Tools

Project settings are discussed in Chapter 8, “VisuaLynux Project Settings’” FTP
functionsin greater detail, in Chapter 9, “LynuxWorks FTP” Target Administration
in Chapter 10, “VisualLynux Target Administration” the Cross Process Viewer in
Chapter 11, “LynuxWorks Cross Process Viewer” and the BTP utility in Chapter
12, “Bootp-Tftp-Pftp Utility”.
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Overview

The VisualLynux Project Settings dialog box allows you to specify options for
LynuxWorks tools (compiler, linker, library, for example) used to build a project
target. You can open the VisualLynux Settings dialog box using the toolbar button

or by clicking Settings on the Project menu.

NoTE: If the current workspace is not a Visual Lynux workspace, this command
invokes the Visual Studio settings dialog box. The VisualLynux Project Settings
dialog box isvery similar to that of Visual Studio, so you can use Visual Studio
Help to learn how to work with the dialog box.

Using the VisualLynux Project Settings dialog box, you can specify settings for the
tool used to process a particular source file, any one or several configurations, or
the project as awhole.

You can also edit options common to several items (files or projects). To determine
what items the edited options belong to, you should check in the drop-down list in
the | eft side of the Project Settings dialog box.

To select configurations for which you wish to apply options, use the drop-down
list at the top left of the settings dialog box. You can select a particular
configuration, al configurations, or a specific set of the configurations from the
tree view.
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NoTE: When you have selected the configuration to be edited, the tree view may
change. Thisis because the tree view contains items for projects that have at least
one of the configurations selected to edit.

Depending on what is selected, the right part of the Settings dialog box changes,
representing the set of properties that belong to all selected items.

If several items or configurations are selected, tabsin the right part of the dialog
box display common properties. Properties that are different for selected items
have empty or indeterminate values. When several items are selected, all changes
made are applied to all items.

If there are no common options for selected items, the right part of the dialog box
contains no tabs and displays an appropriate message.

VizualLynux Project Settings x|

Settings For: IWin32 BIueEat_arm_eIf_DebLj General | Debug | CiC++ | Link | Erowize Infi 4 | +

HlueCa . e |
lf—]@ Source Files

cvarmut.c
dourses.c
dzignal.c
fork.c
main. ¢
pipes.c Output directorie:
prio.c
threads.c

Intermediate files:

77 Header Files IBIueEat_BIueEat_arm_eIf_Debug
Resource Files )
b Olutput files:
it test IBIueEat_BIueEat_arm_eIf_Debug
()8 I Cancel

Figure 8-1: VisualLynux Project Settings

The Reset button discards option changes made to project or file settings, and
reverts to the settings of the project or file when it was created. This button is
enabled only if asingle project or fileis selected, and the settings of the selection
have been changed.
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Project-Level Property Pages

When one or several project items are selected from the tree, the right part of the
dialog box displays the following pages:

General: Allows editing of general project properties.

Debug: Allows editing of options used while debugging the target
executable.

c/c++: Allows editing of compiler options used as defaults for compiling
al source filesin the project.

Link: Allows editing of linker options.
Library: Allows for editing options of the ar . exe utility.

Browse Info: Allows you to specify options used to build the Source
Browser Database.

Custom Build: Allows you to specify a Custom Build step for the project
asawhole.

Pre-Link Step: Allows you to specify a set of arbitrary commands,
executed just before linking the target.

Post-Build Step: Allows you to specify a set of arbitrary commands,
executed after the project build.

Make: Allows you to edit options used to build a project based on an
imported Makefile.

Kernel: Allows editing of LynxOS kernel properties, including selection
of driversto beincluded in the kernel, and selection of kernel parameters.

Depending on the type of application, the pages displayed at the project level vary.
If the result of a project isaLynxOS/BlueCat Linux application or driver, the Link
page appears. If aproject builds a static library, the Library page is displayed
instead. For a project based on an imported Makefile, only the Make pageis

displayed.
For LynxOS projects, both the Kernel page and the Link page are displayed.
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File-Level Property Pages

When one or more source files is selected from the tree, a combination of the
following pages appearsin the right part of the Settings dialog box:

» General: Allows you to specify general properties of thefile build.

» c/c++: Allowsediting of compiler settingsfor aparticular file or group of
selected files.

e Custom Build: Allows you to specify special commands used to build a
file.

» Make: Allows you to edit properties of the file build step for Makefile-
based projects.

The c/c++ page at the file level appears only for files that should be compiled.
VisualLynux assigns a compiler to afile with one of the following extensions: . c,
.Cpp, .cc, .cxx, .i,or .ii.lIfthecompilerisassigned to afile, you can use
either the c/c++ or custom Build page, but not both. If fileis not compilable, the
Custom Build page appears by default.

If the project is based on an imported Makefile, only the Make page appearswhen a
singlefileis selected from the tree.

VizualLynux Project Settings x|
Settings For: IW'in32 BIueEat_arm_eIf_DebLj General | CiC++
=8l BlueCat =] . —
453 Source Files ™ Always use custom build step (Ei |

] cvarmut.c ™ Ezclude file from build

main. ¢
DiPES-C Output directorie:
prio.c

threads.c
ader Files IBIueEat_BIueEat_arm_eIf_D ebug
cvarmut.h
doursesh
dzignal.h - I
fark.h

Intermediate files:

[utput hiles:

()8 I Cancel

Figure 8-2: File-Level Property Page
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General Page

The General page for aproject allows you to change directories used during a build
to place output and intermediate files.

VizualLynux Project Settings x|
Settings For: IW'in32 BlueEat_arm_eIf_DebLj General | Debug | C/C++ | Link | Brawse InfuLI_>|
“ 5l Jarm_helld Feset |
Source Files —
Header Files
Resource Files

Output directorie:

Intermediate files:

Iarm_hello_B IueCat_arm_elf_Debug

Olutput files:

Iarm_hello_B IueCat_arm_elf_Debug

()8 I Cancel

Figure 8-3: General Page for a Project

The following table lists General page commands for a project:

Table 8-1: General Page Commands

Command

Description

Intermediate files

Specifies the name of the folder in which to place
results of processing project files. Usually, these are

object files and dependency files, but can be any other
filesthat result from building aparticular file. Thisfield

specifies adefault directory for new files, and the

directory used if theintermediate directory has not been

changed for aparticular file.

Output files

Specifies the name of afolder for afile resulting from a

project build. Usually an executable or alibrary.

When asingle file or agroup of filesis selected in the left part of the dialog box,
the General property page in the figure below appears. The Output files field is
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disabled because it specifies project-level options. You can set up additional
properties for afile; the following table lists file commands:

Table 8-2: Single File Command Options

Command

Description

Always use custom build
step

Click on this control to disable default build step
(compilation) and use a Custom Build step for afile. If
clicked, the Custom Build property page appears instead
of the C/C++ property page.

Exclude file from build

Click to exclude file from build. Visua Lynux does not
processthisfile at al. Thisis useful when afile should
not participate in abuild or when different configurations
require different sets of sourcefiles.

Intermediate files

Specifies the folder in which results of processing a
selected file are placed. The value in thisfield overrides
settings made at the project level in the samefield.

YizualLynux Project Settings

Settings For: IWin32 BIueEat_arm_elf_DebLj General | C/C++ |

FHES BlueCat

f—j% Source Files

cvarmut.c

Resource Files
it
b Akest

™ Always use custorn build step [HEset |

I Ezxclude file from build

Output directorie

Intermediate files:

IBIueEat_BIueEat_arm_eIf_D ebug

(] =

oK I Cancel

Figure 8-4: General Page for a File
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Debug Page

The Debug page allows you to specify options for debugging the project
executable. These options apply to both GDB and Total/db, as appropriate.

VizualLynux Project Settings x|

Settings For: IW'in32 BIueEat_arm_eIf_DebLj General  Debug | C/C++
=H-igal

lf—]@ Source Files

lib A,
libéAtest

Link. | Browse [nfi 4 I 3

cvamut.c Executable for debug session:

dourses.c IB lueCat___ BlueCat_arm_elf_Debug/BlueCat

dzignal.c
fark.c ‘whorking directary:

main. ¢ I
pipes.c
prio.c
threads.c

Frogram argurments:

I-print_options -help

Resource Files

()8 I Cancel

Figure 8-5: Debug Page

The following table lists Debug page commands for a project:

Table 8-3: Debug Page Commands

Command

Description

Executable for
debug session

Thisis the name of the executable used to debug the application. By
default it is set by VisualLynux to the resulting executabl e of the
project. If you change the value in the field, be sure that the
executableexistsand isvalid for atarget platform when the debugger
isinvoked.

Working Thisfield is not supported in the current implementation.
directory

Program By default, thisfield is empty. If your program uses command line
arguments arguments, enter them in thisfield.
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Browser Page

The Browser page is used by Visual Lynux to enter options used to build the source
browser database. This database readily accesses program definitions and

references, facilitates source code editing, outlines source file contents, or browses
class definitions (for C++ programs). To use the browser database, be sure that the

Generate browse i

page 145.

nfo box is checked for each source file in the “ C/C++ Page” on

Settings For: IWin32 BlusCat_am_elf_Debu 7| Debug | CiC++
s [

&3

s
libéAtest

Lirk, Browse [nfo | Custor 4 I »

Ca . Beset |
Source Files

cvarmut.c

dourses.c

dsignal.c Browse info file name:

fork.
e IBIueEat BlueCat_arm_elf_Debug/BlueCat.bsc
main.c

pipes.c : : ;
prio.c " Build browse infa file
threads.c ™ Suppress startup barner
ader Files
Resource Files

()8 I Cancel

Figure 8-6: Browser Page

The following table displays the Browser page commands:

Table 8-4: Browser Page Commands

Command

Description

Browser info file
name

Specify the name of the browser databasefileif it differsfrom the
default. By default, VisualLynux generates a browser database
name by appendinga . bsc extension to the project name and
placesitinthe Qut put directory.

Build browse info file | Check this box to browse the database to be built.

Suppress startup
banner

Check this box if you do not wishthe bscnake. exe utility to
display startup information during a build.
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Library Page

NoTE: To build the Browse | nfo file (browser database), VisualLynux uses the
Microsoft compiler (cl . exe) and browser builder (bscnake. exe). Because of
differences between Windows header files and LynxOS/BlueCat Linux header
files, VisualLynux source files may not always be compiled by cl . exe without
error. In such cases, you may get an incomplete browser database that may not
allow you to browse system structures and/or files.

Library Page
The Library page allows you to edit options used to build static libraries with the
ar . exe utility. This page appears only for Static Library projects.

VizualLynux Project Settings x|
Settings For: IWin32 BIueEat_arm_eIf_DebLj C/C++  Libray | Erowse Info | Custom Build | Fal»

EHES Bluegat . Reset |

[+

parmut jji Library file name:

ALt source IIibAAA_B lueCat_arm_elf_Debug/libsis,. a
curzes. ji

libéAhtest [~ ‘erbose

()8 I Cancel

Figure 8-7: Library Page
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The following table shows the Library page commands:

Table 8-5: Library Page Commands

Command

Description

Library file name

Enter or edit the library file name. By default, VisualLynux creates
thelibrary name by addingan . a extension to the project name and
placesit inthe Qut put directory.

Verbose

Check thisbox to obtain ar . exe messagesin the output window
during library build.

Pre-Link Step Page

You can specify aset of commands that is always executed before linking a project
target. The term “linking” isused here in general and refersto abuild step that is
performed by the main build tool (for example, linker, library builder) for aproject.

136

The Pre-link step page contains a Pre-link description edit box and a Pre-link
commands list. Fill the first box with appropriate text to be displayed in the output
window during the build. The Pre-link commands list contains the batch commands

to be executed.

* Toadd anew command, double click on the empty line with afocus
rectangle and enter a command.

» Toedit an existing command, double click the appropriate line in the grid
and edit the text.

e Todelete acommand, select it in thelist and press Del on your keyboard.

You can also use internal toolbar buttons to add a command, or delete or arrange
commandsin the grid.
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Post-Build Step Page

YizualLynux Project Settings x|
Settings For: IWin32 BIueEat_arm_eIf_DebLj Browse Info | Custom Build ~ Predink step | Postt 4 | »
s [ Pre-link description: |F're-|ink step
E]ﬁ Source Files
cvarmut. c Pre-link command|z]: E D G
dourses.c —
dsignal.c echo $[0utputDin)
fork.c
mair. ¢
pipes.c
prio.c
threads.c
eader Files
|23 Resource Files
libdsds,
it bt
()8 I Cancel

Figure 8-8: Pre-Link Step Page

While entering commands or descriptions, you can use Build macros as part of the
command/description text. At build time these macros are replaced by appropriate

values.

Post-Build Step Page

This page allows you to specify a set of commands to be executed after every
successful completion of the normal build process, including successful execution
of the commands specified in the Custom Build step.

The Post-build page contains a Post-build description control and a Post-build
commands list. Fill the first box with appropriate text to be displayed in the output
window during step execution. The Post-build commands list contains the batch

commands to be executed.

To add a new command, double click on the empty line with afocus
rectangle and enter a command.

To edit an existing command, double click the appropriate line in the list
and edit the text.

To delete acommand, select it in the list and press Del on your keyboard.
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You can use internal toolbar buttons to add new commands, delete commands, or
arrange commands in thelist.

VizualLynux Project Settings x|
Settings For: IW'in32 BlueEat_arm_eIf_DebLj Custam Build | Predink step ~ Postbuild step | 4 I 4

E-Es (] Post-build description: IF'ost build

lf—]@ Source Files

# cvamut.c Post-build commandz]: X P+
dourses.c
dzignal.c
fork.c
main. ¢
pipes.c
prio.c
threads.c
Header Files
Resource Files
ity

libAdAtest

echo Thiz step iz executed after successful build

()8 I Cancel

Figure 8-9: Post-Build Step Page

While entering commands or descriptions, you can use Build macros as part of the
command/description text. At build time these macros are replaced by appropriate
values.

Custom Build Steps

Project Custom Build

The Project Custom Build step is executed just after the normal build process.
Custom build commands run only if the project target fileisrebuilt, or if any of the
output files specified for Custom Build step do not exist.
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The project custom Build page contains the fields in the table below:

Table 8-6: Project Custom Build Page Commands

Command Description
Input file Displays name of project target file.
Description You can enter a description of the Custom Build step. By defaullt,

VisualLynux usesthetext “Per f or mi ng custombui l d step
on $( I nput Pat h) . ” All Build macros used in thisfield are
replaced by their values before running commands.

Commands Enter commands to be executed in this box. If you need more than
one command, press Enter to start anew line and enter the next
command. Commands are executed in the sequence in which they
appear in the edit box. You can use Build Macros in the commands
(see a'so the Directory and Files menus).

Outputs Enter names of the files generated as aresult of the Custom Build
step execution. If more than onefile is generated, enter the name of
every file on aseparate line. You can use Build Macros in the
commands (see also Directory and Files menus).

Directory Press this button to invoke the Directory menu, which alows you to
insert the Di rect ory macro at the current insertion point.

Files Press this button to invoke the File menu, which alows you to insert
the Fi | e macro at the current insertion paint.

NoTE: Do not specify pseudo-targets in the outputs control. The Custom Build
step must create areal file. You cannot debug the application or send the
executable to the target because the resulting file does not exist.
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VizualLynux Project Settings x|

Settings Far: IW'in32 BIueEat_arm_eIf_DebLj
=H-igal

lf—]@ Source Files
cvarmut.c

dourses.c
dzignal.c
fork.c
main. ¢

Customn Build | Pre-link step | Post-build step | 4 I »
Input file: BlueCat__ BlueCat_arm_elf_Debug/BlueC:
Description: IPerforming custom build step on ${lnputPa

LCommands

oy "$(T argetPath]” "${intermediate_Di\H(T argetMam =]

pipes.c =
prio.c 4
threads.c
$Intermediate_Dir\$[T argetd ame].cpy =
Resource Files
ity
it test =
Directory I | Files I
()8 I Cancel |
Figure 8-10: Project Custom Build Page
Directory Menu

The Directory menu allows you to insert the Di rect ory macro at the current
insertion point (command text, Custom Build step description, or list of output
files). You can insert the macros from the following table:

Table 8-7: Directory Menu (Project Custom Build)

Menu Item

Macro

Description

Intermediate

$(Intermediate_Dir)

The value of the Intermediate directory
control in the project General page

Output

$(Qutput_Dir)

The vaue of the Output directory
control in the project General page

Target

$(TargetDir)

Directory in which the project target file
isplaced - It may differ from Output
directory if you have changed Output
file name in the Linker or Library pages.

Input

$(lnputDir)

Always has an empty value for Project
Custom Build step.

140 VisualLynux User’s Guide




File Menu

Table 8-7: Directory Menu (Project Custom Build) (Continued)

Menu Item

Macro

Description

Project

$(ProjDir)

Fully qualified path to the directory in
which the project file (. dsp file)
resides

Workspace

$(VkspDir)

Fully qualified path to the directory in
which the workspacefile (. dsw file)
resides - The value of thismacro is
changed if the project isinserted into a
different workspace.

Microsoft Developer

$(MsDevDir)

Fully qualified path to the directory in
whichthe nsdev. exe executable
resides

Cross- Development
Tools

$(InstallDir)

Fully qualified path to the root
installation directory of cross
development tools

Build Environment

$( BUI LD_ENV_PREFI X)

Fully qualified path to the directory
considered as the root directory of cross-
development tools for a particular
configuration

CDK Directory

$( Target Pl at f or mCDKDi r)

Fully qualified path to the directory
containing build tools for a particular
configuration

File Menu

The File menu alows insertion of the Fi | e macro at the current insertion point
(command text, Custom Build step description, or list of output files). You can
insert the macros from the table bel ow:

Table 8-8: File Menu (Project Custom Build)

Menu Item

Macro

Description

Target path

$( Tar get Pat h)

Path to the target file relative to the project
directory

Target name

$( Tar get Nane)

Name of the target file without directory and
extension (if any)

Input path

$( | nput Pat h)

Always the same as Target path for a project
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Table 8-8: File Menu (Project Custom Build) (Continued)

Menu Item Macro Description
Input name $( 1 nput Nan®) Always empty for a project
Workspace name $( VkspNane) Name of workspacefile (. dsw file) without
extension

File Custom Build

The Custom Build step for afile is executed before the normal build process starts,
that is, all custom builds defined for particular files are performed before
compiling any other file. VisualLynux executes the Custom Build step for a
particular file if the source file has been changed or any of the output files need to
be rebuilt.

If acompiler is assigned to afile, you must check the Always use custom build box
in the General page to specify a Custom Build step. Instead of a compile, the
Custom Build step is executed for a sourcefile.

The custom Build page for afile contains the fields in the table below:

Table 8-9: File Custom Build Page

Command Description
Input file Displays source file path relative to the project
directory.
Description You can enter adescription of the Custom Build step

inthisfield. By default, VisualLynux uses the text
“Performng custombuild step on

$(1 nput Path).”

All Build Macros used in thisfield are substituted by
their values before commands are run.

Commands Enter commands to be executed in this edit control.
If you need more than one command, press Enter to
start anew line.

Commands are executed in the sequence they appear
in the edit box. You can use Build Macros in the
commands (See aso the Directory and Files menus).
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Table 8-9: File Custom Build Page (Continued)

Command

Description

Outputs

Enter names of the files generated as aresult of the
Custom Build execution. If more than onefileis
generated, enter the name of every file on a separate
line.

You can use Build Macros in the commands (See
also the Directory and Files menus).

Directory

Press this button to invoke the Directory menu,
which alowsyoutoinsertthe Di rect ory macro
at the current insertion point.

Files

Press this button to invoke the File menu, which
allowsyoutoinsert the Fi | e macro at the current
insertion point.

NoTE: If you specify a pseudo-target as the output of afile custom build, this step
is executed twice. First, it is executed during file build and second, during project
build. Avoid using pseudo-t argets in Custom Build stepsfor afile.

VizualLynux Project Settings x|
Settings Far: IW'in32 BIueEat_arm_eIf_DebLj General  Custam Build |
=8l BlueCat Input file: cvarmut, source
)
e Description: IEopying $InputPath] to $linputh ame].c
LCommands
copy ${nputPath] ${lnputh ame].c =
ity |
it test
Outputs
$Inputt ame].c =
I
Directory | Files | Degendencies...l
()8 I Cancel |

Figure 8-11: File Custom Build Page
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Directory Menu

The Directory menu allows insertion of the Directory macro at the current insertion
point (command text, Custom Build step description, or list of output files). You
can insert the macros listed in the table below:

Table 8-10: Directory Menu (File Custom Build)

Menu Item

Command

Description

Intermediate

$(Intermediate_Dir)

The value of the Intermediate directory
control in the General page for afile

Output

$(Qutput _Dir)

The vaue of the Output directory control
in the project General page

Target

$(TargetDir)

Directory in which project target fileis
placed - It may differ from the Output
directory if you have changed the Output
file name in the Linker or Library pages.

Input

$(I nputDir)

Name of fully qualified directory where the
sourcefile resides

Project

$(ProjDir)

Fully qualified path to the directory in
which the project file (. dsp file) resides

Workspace

$(VkspDir)

Fully qualified path to the directory in
which the workspace (. dsw file) file
resides - The value of this macro is changed
if the project isinserted into a different
workspace.

Microsoft Developer

$( MSDevDir)

Fully qualified path to the directory in
whichthe nsdev. exe executableresides

Cross- Development
Tools

$(InstallDir)

Fully qualified path to the root installation
directory of cross-development tools

Build Environment

$( BU LD_ENV_PREFI X)

Fully qualified path to the directory
considered asthe root directory of cross-
development tools for a particular
configuration

CDK Directory

$( Tar get Pl at f or nCDKDi r)

Fully qualified path to the directory
containing build tools for a particular
configuration

144
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File Menu

The File menu alows insertion of the Fi | e macro at the current insertion point
(command text, Custom Build step description, or list of output files). You can

insert the macros from the table bel ow:

Table 8-11: File Menu (File Custom Build)

Menu Item

Macro

Description

Target path

$( Tar get Pat h)

Path to the target file relative to the project
directory

Target name

$( Tar get Narre)

Name of the target file without directory and
extension (if any)

Input path $( I nput Pat h) Path to the source file relative to the project
directory

Input name $( | nput Nane) Name of source file without path and
extension

Workspace name $(VkspNare) Name of the workspacefile (. dsw file)

without extension

Compiler Options

C/C++ Page

The c/c++ page allows you to set options for the LynuxWorks C/C++ cross
compiler. Depending on the selection from the tree, this page displays project
settings (if aproject is selected) or file settings (if aparticular file is selected). If
several filesor afile folder is selected, this page displays common options for all
selected items.

Thefollowing figure showsthe c/c++ page when aproject is selected. The edit box
in the bottom right corner of the dialog box is called the Project Options box, and is
open for editing. This edit box displays compiler optionsin a command line style.
When any option is changed in the dialog box, the corresponding command line
switch is added (or removed) from this exit box. You can use this control to enter
compiler command line options that are not presented in dialog boxes.
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VizualLynux Project Settings x|

Settings Far: IW'in32 BIueEat_arm_eIf_DebLj

cvar

Header Files
Resource Files

. jif

General | Debug  CAC++

Link. | Browse [nfi 4 I 3

=g HIEE Category: Resst |
B-E3 Source Files —
cvarmut.c Compile using
goo.Exe -

dourses.c I J
dzignal.c V' Generate dependency V' Generate browse info
fark.c ‘Wwharning level: Optimization:
main. ¢ -
. Default < Disable [Debu =
pipes.c I J I [ el J
pric.c ™ waming as emors Debug level
threads.c ILeveI 3 Maximum 'l

Freprocessor definitions:

| DEEUG
Project Options

cvarmut. source
deurses.ji tMD -a3 fzigned-char -fro-builtin -00 -0_DEBUG =

libsss 5

libduttest
DK |

Cancel |

Figure 8-12: C/C++ Page - Project
Compiler options for a project are used as defaults in the following cases:

* When anew sourcefileisadded to the project and inherits all the compile
options set at the project level

*  When Reset is pressed while editing compiler options for a particular file

The c/c++ page for aparticular file is shown in the next figure. Note that the edit
box in the bottom right of the dialog box istitled Source File Options and is closed
for editing. This edit box displays differences between compile options for a
project and for afile. If there are no differences, it displaysthetext Proj ect

Set ti ngs. All differences are shown in command line terms.

For example, if the Generate dependency option is checked for a project but
unchecked for afile, the control displaysthetext Proj ect settings, and not
- MVD. If the warning as errors’ option is checked for afile but not for a project, the
control displays Proj ect Settings, and -Werror.

If the Debug level for aproject is Level 2 Default, but is Level 1 Minimal for afile, the
control containsthetext Proj ect Settings,and -gl replaces -g.

Because the settings edit control is closed for editing when asinglefile is selected,
use the Special options page to enter compile options not represented by the
Settings dialog box.
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VizualLynux Project Settings x|

Settings Far: IW'in32 BIueEat_arm_eIf_DebLj

=8l BlueCat

lf—]@ Source Files

armut.

dourses.c
dzignal.c
fork.c
main. ¢
pipes.c
prio.c
threads.c
Header Files
Resource Files
cvarmut.jjf
cvarmut. source

General  CAC++

Category: I General

I OCC.eRe j

™ Generate dependency

Compile uzing

[T Generate browss info

Wwarning level: Optimization:
|Defaut =l |Disable (Debug) =
¥ “waming as emors Debug level

_— Level 1 Minimal
Freprocessor definitions:

| DEEUG
Source File Options

Project Settings, and not -MkD, and -g1 replaces -g. and =1

doursesji “werar
li
bt dtest =
’TI Cancel |

Figure 8-13: C/C++ Page - File

The c/c++ page organizes compile options into several categories. To edit options
belonging to a category, use the Category drop-down list.

There are nine categories of compiler options as shown in the table below:

Table 8-12: Compiler Option Categories

Category

Description

C/C++ General

General compiler options

C/C++ Language

Language-specific compiler options

CI/C++ Warnings

Custom warnings options

C/C++ Code Generation

Options for code generation conventions

CIC++ Profiling

Options controlling profiling

CIC++ Listings

Options controlling listings generated during compilation

C/C++ Optimization

Custom optimization options

C/C++ Preprocessor

Options controlling the preprocessor

C/C++ Special Options

Special options that cannot be edited using the C/C++ page
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C/C++ General
The General compiler settings are shown in the figure below:

VizualLynux Project Settings
Settings For: IW'in32 BIueEat_arm_eIf_DebLj C/C++ | Link | Browse Info | Custorn Build | FLI_>|
Category Rt |
Header Files ol vE -
. ompile sing |gcc.exe J
dourzez.h ¥ Generate dependency ¥ Generate browse info
dzignal.h Wwarning level: Optimization:
fark.h -
pipes.h I Drefault J I Dizable [Debug) J
prich ™ Warning as errors Debug level
threads..h - ILeveI 3 b aximum 'l
— ezource Files Preprocessor definitions:
& cvamutji | DEEUG
— varmut.fourc:e Project Dptions
L curses.ji - —
bt kD -g3 fzigned-char -fno-builiin -00 -D_DEBUG =
it test o
()8 I Cancel |
Figure 8-14: C/C++ General Compiler Settings
This page provides the functionalities shown in the following table:
Table 8-13: C/C++ General Settings
Control Item Description
Compile using Allows for selection of the compiler used to process source

files(gcc. exe or g++. exe). By default, VisualLynux
assigns compilers according to file extension.

Generate dependency Check to generate the dependency file (. d file) during
compilation (- MVD). The dependency file is used to check
dependencies before build.

Generate browse info Check to generate browse information for afile (or by
default).
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C/C++ Code Generation

Table 8-13: C/C++ General Settings (Continued)

Control Item

Description

Warning Level

Allowsthe selection of thewarning level during compilation.

The following levels can be selected:

« Default (default compile warning level)

* Inhibit all warnings (- W

* Syntax only (- f synt ax- onl y)

* Customize (Use C/C++ Warnings page to set specific
warnings)

Optimization

Allows selection of the optimization level. There arefive

optimization levels:

* Disable(- Q0)

* Minimal Size (- O1)

* Maximum Speed (- O2)

 Extended Optimization (- O3)

* Customize (use C/C++ Optimization page to set specific
optimization flags)

Warnings as errors

When checked, forces the compiler to treat al warnings as
errors (- Werr or).

Debug level

Controls debug information produced by compiler. There are
four debug levels:

« Disable (generate no debug information)

« Level 1 Minimal (- g1)

* Level 2 Default (- Q)

* Level 3 Maximum (- g3)

Preprocessor Definitions

You can enter definitions that should be passed to the
compiler inthisfield using the - D directive. To separate
definitions, useacommad(, ).

C/C++ Code Generation
The Code Generation page settings are shown in the figure below:
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VizualLynux Project Settings x|

Settings Far: IW'in32 BIueEat_arm_eIf_DebLj

C/C++

Link. | Browse [nfo | Custorn Build | Fd I 3

Category: I Code generation 'l Beset |

I Moident
" Glabal volatile

¥ Short erumeration
™ Short doubles

v
™ All poirter references are volatile B e et

™ Paosition Independent Code I™ Shared Data
Call zaved registers: |ax,bx

Resource Files Call uzed registers: I

cvarmL Fixed registers: I

cvarmut. source . .

Project Options

dourses jij

bty kD -fzhort-enums -fverboze-azm -foall-saved-ax =
B b frall-zaved-bx -g3 fsigned-char -fno-builtin -00
I test -pedantic-erors “wchar-subscripts -D_DEBUG =
()8 I Cancel |

Figure 8-15: C/C++ Code Generation Page

The user to change the code generation options in the table bel ow.:

Table 8-14: C/C++ Code Generation Commands

Control

Command Line Option

Description

Short enumeration

fshort-enuns

Allocatesto an enum type only as many bytesas
it needs for the declared range of possible
values.

Short doubles

-fshort-doubl es

Use the same size for double as for float.

All pointer -fvolatile Considers all memory references through

references are pointersto be volatile.

volatile

Position -fpic Generates Position-Independent Code (PIC)

Independent Code suitable for use in ashared library, if supported
on the target machine.

No ident -fno-ident Ignoresthe #i dent directive.

Global volatile

-fvol atil e-gl obal

Considers all memory referencesto ext ern
and gl obal dataitemsto bevolatile.
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Table 8-14: C/C++ Code Generation Commands (Continued)

Control

Command Line Option

Description

Verbose asm

-fverbose-asm

Puts extra commentary information in the
generated assembly code to make it more
readable.

No common

-f no- common

Allocates even uninitialized global variablesin
the bss section of the object file, rather than
generating them as common blocks.

Shared Data

-fshared-data

Requests that the data on non-constant variables
of this compilation be shared rather than
private.

Call saved registers

-fcal |l -saved-

Treatsthe registers listed in the field as
allocatable registers saved by functions.
Differentiate multiple registersin thisfield with
acommadf(, ).

Call used registers

-fcall -used-

Treats the registerslisted in the field as
allocatable registers, clobbered by function
cals. Differentiate multiple registersin thefield
with acommad(, ).

Fixed registers

-ffixed-

Treats the registers listed in the field as fixed
registers. Differentiate multiple registersin this
field with acommay, ).
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C/C++ Language
The C/C++ Language category settings are shown in the figure below:

VizualLynux Project Settings E

Settings For: IW'in32 BIueEat_arm_eIf_DebLj C/C++ | Link | Browse Info | Custorn Build | FLI_>|
Category: |FTRMAYIERIRTR Beset |
[ Do not recognize asm, inline and typeof o
[w]Signed char
[C14NSI
[ Traditional C

[ Traditional C++

[w]D'a not recognize built-in functions

[ 1allow conditional expreszions with mismatched types
[]5tore string constants in the writable segment

Resource Files

cvarmut.jjf [ Do ot promote to double precision =l
cvarmut.fource Project Dptions
£ doursesji - —
it kD -g3 fzigned-char -fno-builiin -00 -D_DEBUG =
it test
I

Figure 8-16: C/C++ Language Page

You can enable or disable options using check marksin the list box.
Correspondence between compiler command line options, and optionslisted in the
list box is shown in the table below:

Table 8-15: C/C++ Language

List Item Command Line Option
Do not recognize asm, inline and typeof -fno-asm
Signed char - f si gned- char
ANSI - ansi
Traditional C -traditional
Traditional C++ -traditional -cpp
Do not recognize built-in functions -fno-builtin
Allow conditional expressions with -fcond-m smat ch
mismatched types
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Table 8-15: C/C++ Language (Continued)

List Item

Command Line Option

Store string constants in the writable
segment

-fwritabl e-strings

Do not promote to double precision

-fall ow singl e-precision

Turn off all access control

-fno-access-contro

Treat all possible functions as virtual

-fall-virtua

Conserve space

-fconserve- space

External templates

-fexternal -tenpl ates

External templates based on place

-falt-external -tenpl ates

Enable automatic templates instantiation

-frepo

Operator names

- f oper at or - nanes

Check pointer returned by new

-fcheck- new

Do not recognize GNU keywords

- f no- gnu- keywor ds

No implicit templates

-fno-inmplicit-tenpl ates

Limit scope of vars to the for loop

-ffor-scope

Strict function prototype

-fstrict-prototype

Enable $ sign in identifiers

-fdollars-in-identifiers
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C/C++ Listings

The C/C++ Listings category settings are shown in the figure below:

VizualLynux Project Settings x|
Settings For: IW'in32 BIueEat_arm_eIf_DebLj G0+ | Link | Browse Info | Custarn Build | Fd I [

Source Files
Header Files

Resource Files

Categony: I Listings

Azzembler listing

™ Output program assenbly listing
™ Highvlevel listing
™ Symbol table listing

j Beset |

cvarmut.jjf
;varmut.fource Project Dptions
curses. ||
it :MMIE) -fsho_rt-er_1ums _-fverbo_se-a_sm -fc:al_l-save_d-a:f - =
ibAAtest B pedamizenas ebr oo B DEBLE 5
ak. I Cancel |
Figure 8-17: C/C++ Listings Page
All assembler listings are displayed in the output window.
Table 8-16: C/C++ Listings
Control Item Commarld Line Description
Option
Save temporary -save-tenps Stores the usual temporary
files intermediatefiles permanently, that is,
it placesthem in the current directory,
and names them based on the source
file.
Output program -\, -al Requests an output program assembly
assembly listing listing.
High level listing -\, - ah Requests a high-level language
listing.
Symbol table listing | - &, - as Requests a symbol table listing.
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C/C++ Warnings

The C/C++ Warnings category settings are shown in the figure below:

VizualLynux Project Settings x|

Settings Far: IW'in32 BIueEat_arm_eIf_DebLj

cvarmut.jjf
cvarmut. source
dourses jij

C/C++

Link. | Browse [nfo | Custorn Build | Fd I 3

j Beset |
Wwarning level I Customize 'l

Category: IWamings

141 strict AMSI| warmings

A

M Treat &
[C1Don't warn Himport
[w]Array subscript iz of type char
[ 1Comment in comment

[ 1Check calls to printf/zcant
s are me bime i swarishla daclarstione =

Project Options

kD -g3 -fzigned-char -fno-builtin -00 -pedantic-erors =
Awfchar-subscripts -0_DEBLUG

Cancel |

o]

Figure 8-18: C/C++ Warnings Page

The waming level drop-down list allows you to select one of the following levels:

* Default (compiler issues warnings in accordance with its configuration)

* Inhibit all warnings (- W

e Syntaxonly (- f synt ax- onl y)

e Customize (custom options)

Thelist box below this control is enabled only if the warning level is set to
Customize. You can turn the option on by checking the appropriate item.
Correspondence between items and command line optionsis presented in the table

below:

Table 8-17: C/C++ Warnings

List Item

Command Line Option

All strict ANSI warnings

- pedantic

Treat ANSI warnings as errors

-pedantic-errors

Don’t warn #import

- Wio-i nport
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Table 8-17: C/C++ Warnings (Continued)

List Item

Command Line Option

Array subscript is of type char

-Whar -subscripts

Comment in comment

- Womment

Check calls to printf/scanf

- W or mat

Warn no type in variable declarations

-Wnplicit-int

Warn no type in function declaration

-Wnplicit-function
-decl aration

Treat no type in function declaration as error

-Verror-inplicit
-function-declaration

Warn implicit declarations -Wnplicit
Check declaration of main - Whai n
Warn if multichar constants are used -Whul ti char

Check if parentheses are omitted

- War ent heses

Check function return type

-Weturn-type

Check enumerated types in switch -Wswi t ch
Warn trigraphs -Wrigraphs
Warn unused variables -Winused

Warn uninitialized automatic variables

-Wininitialized

Check order of member initialization

- W eorder

Warn unknown pragmas

-Winknown- pr agnas

Turn on all warnings shown above

-Val |

Print extra warnings

-W

Warn traditional constructs

-Wraditional

Warn undefined identifiers evaluation

- Windef

Warn shadowing of local variables

-Wshadow

Warn pointer arithmetic

-Whointer-arith

Warn casting to non-matching type

-Whad- f uncti on- cast

Warn removing type qualifier in casting

-Wast - qual

Warn pointer alignment in casting

-Wast-align
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Table 8-17: C/C++ Warnings (Continued)

List Item

Command Line Option

Warn copying constant strings

-Wwite-strings

Warn type conversion in function calls

-Wonversi on

Warn comparison of signed/unsigned values

- Wi gn- conpar e

Warn returning aggregate values

-WAggregate-return

Warn if argument type isn't defined

-Wtrict-prototypes

Warn if function prototype missing

- Wi ssi ng- pr ot ot ypes

Warn if function declaration missing

- Whi ssi ng- decl ar ati ons

Warn multiple declarations

- W edundant - decl s

Warn extern within function

- Whest ed- ext erns

Warn if function can't be inlined

-Wnline

Warn possible errors in overloaded virtuals

-Wover | oaded- vi rt ual

Warn g++ synthesis behavior

-Wynt h

Warn if long long type is used

-Wong-1 ong
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C/C++ Profiling
The Profiling category settings dialog box is shown in the figure below:

VizualLynux Project Settings x|

CiC++

Link | Browse Info | Custom Build | Fd I 3
Category: 1 Bess |

™ Generate for prof

Settings Far: IW'in32 BIueEat_arm_eIf_DebLj

*] cwarmnuth

doursesh ™ Generate for gprof

?S'Er:'l'h [T Generate for basic blocks

ork.

pipes.h [T Generate extra code for basic blocks
pric.h [ Instrument arcs

threads.h

) ™ Generate for coverage
—| esource Files

— armut i

warmut. source . .
Project Options

— dourses jij

bty kD -fzhort-enums -fverboze-azm -foall-saved-ax =
B b frall-zaved-bx -g3 fsigned-char -fno-builtin -00

I test -pedantic-erors “wchar-subscripts -D_DEBUG =

()8 I Cancel |

Figure 8-19: C/C++ Profiling

The C/C++ Profiling commands are shown in the table below:

Table 8-18: C/C++ Profiling Commands

Control Coverage Command Line Option Description

Generate for prof -p Generates extra code to write profile
information suitable for the pr of analysis

program.

Generate for gprof -pg Generates extra code to write profile
information suitable for the gpr of
analysis program.

Generate for basic blocks | - a Generates extra code to write profile
information for basic blocks, which record
the number of times each basic block is
executed, the basic block start address, and
the name of the function containing the basic
block.
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Table 8-18: C/C++ Profiling Commands (Continued)

Control Coverage

Command Line Option

Description

Generate extra code for
basic blocks

- ax

Generates extra code to profile basic blocks.
Your executable produces output that isa
superset of that produced by the previous
option. Thisincludes the source and target
address of the basic blocks where ajump
takes place, and the number of timesajump
is executed.

Instrument arcs

-fprofile-arcs

Instruments arcs during compilation.

Generate for coverage

-ftest-coverage

Generates data files for the gcov code-
coverage utility.

C/C++ Optimization

This dialog box allows you to select an optimization level and set custom
optimization options using the Optimization drop-down list. You can select an
optimization level from the following:

e Disable (- Q0)

e Minimal Size (- OL)

* Maximum Speed (- O2)

¢ Extended Optimization (- O3)

* Customize

When the optimization level is not set to Customize, the optimization level list box

is disabled.

NOTE: You can also select the optimization level using the c/c++ General page.
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VizualLynux Project Settings x|

Link. | Browse [nfo | Custorn Build | Fd I 3

Category: | Optimization =l Besst |

Settings Far: IW'in32 BIueEat_arm_eIf_DebLj

Resource Files

C/C++

Optimizations:
I Customize d
[w]D'a nat store FP in register ﬂ

1Mo default inline

[C1Don't defer pop of the arguments

s COpY memory operands o redg
[ lalways: copy address operands to register =l

cvarmut.jjf
cvarmut.fource Project Options
dourses jij
ibuiad, MO -fshart-enums -feerbose-asm foall-saved-ax ﬂ
b b st ‘frall-zaved-bx -save-temps -g3 _-f3|gned-c:har -frio-builtin
-ffloat-store fforce-mem -pedantic-errors =
()8 I Cancel |

Figure 8-20: C/C++ Custom Optimization

Theitemsin the custom options list are described in the table below:

Table 8-19: C/C++ Custom Option Commands

Customize Option Command Line Option Description

Do not store FP in -ffloat-store Doesnot storefloating point variablesin

register registers, and inhibits other options that
might change, whether afloating point
valueistaken from aregister or from
memory.

No default inline -fno-default-inline Does not make member functionsinline

by default, merely because they are
defined inside the class scope (C++
only). Otherwise, when you specify - O,
member functions defined inside class
scope are compiled inline by default,
that is, you do not needtoaddi nl i ne
in front of the member function name.
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Table 8-19: C/C++ Custom Option Commands (Continued)

Customize Option

Command Line Option

Description

Don’t defer pop of
the arguments

-fno- defer-pop

Always pops the arguments to each
function call as soon as that function
returns. For machines that must pop
arguments after afunction call, the
compiler normally lets arguments
accumulate on the stack for several
function calls and pops them all at once.

Always copy
memory operands
to registers

-fforce-nmem

Forces memory operands to be copied
into registers before performing
arithmetic operations on them. This
produces better code by making all
memory references potential common
subexpressions. When they are not
common sub-expressions, the
instruction combination should
eliminatethe separateregister-load. The
- O2 option turns on this option.

Always copy
address operands to
registers

-fforce-addr

Forces memory address constants to be
copied into registers before performing
arithmetic on them. This may produce
better codejust as - f f or ce- mrem
may do likewise.

Keep static consts

-fkeep-static-consts

Emits variables declared stati c
const when optimization isnot turned
on, even if the variables are not
referenced. This option is enabled by
default.

-fno- keep-static-consts
forces the compiler to check if the
variableis referenced, whether or not
optimization is turned on.

Omit frame pointer

-fonm t-frame-pointer

Does not keep the frame pointer in a
register for functions that do not need
one. Thisavoids instructions to save, set
up, and restore frame pointers; it also
makes an extra register available for
many functions. Additionally, it also
makes debugging impossible on
some machines.
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Table 8-19: C/C++ Custom Option Commands (Continued)

Customize Option Command Line Option Description
Ignore inline -fno-inline Does not pay attentiontothe i nl i ne
keyword keyword. Normally, this option is used

to keep the compiler from expanding
any functionsinline. If you are not
optimizing, no functions can be
expanded inline.

Inline functions -finline-functions Integrates all simple functionsinto their
callers. The compiler heuristically
decides which functions are simple
enough to beintegrated in thisway. If all
callsto agiven function are integrated
and the functionisdeclared st ati c,
then the function is normally not output
as assembler codein its own right.

Keep inline -fkeep-inline-functions Evenif al callsto agiven function are
functions integrated and the function is declared
st ati c, thiscommand outputs a
separate run-time callable version of the
functions.

Strength reduce -fstrengt h-reduce Performs the optimization of loop
strength reduction and elimination of
iteration variables.

Thread jumps -fthread- Performs j unp optimizationsto check
if a j unmp branchesto alocation where
another comparison subsumed by the
first isfound. If so, thefirst branchis
redirected to either the destination of the
second branch or to a point immediately
following it, depending on whether the
condition istrue or false.

CSE follow jumps -fcse-fol | owj unps In common subexpression elimination,
scansthrough j unp instructions when
the target of the jump is not reached by
any other path. For example, when CSE
encountersan i f statement with an
el se clause, CSE followsthe j unp
when the condition tested is false.
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Table 8-19: C/C++ Custom Option Commands (Continued)

Customize Option

Command Line Option

Description

CSE skip bocks

-f cse- ski p- bl ocks

Thisissimilarto - fcse-fol | ow

j unps, but causes CSE to follow jumps
that conditionally skip over blocks.
When CSE encountersasimple i f
statement with no el se clause,

- fcse- ski p- bl ocks causes CSE
to follow the jJump around the body of
the i f.

CSE after loop

-frerun-cse-after-1oop

Reruns common subexpression
elimination after loop optimization has
been performed.

Expensive
optimization

-fexpensi ve-optim zati ons

Performs a number of minor
optimizations that are relatively
expensive.

No peephole

-fno- peephol e

Disables any machine-specific peephole
optimization.

Function sections

-ffunction-sections

Places each function into its own section
in the output fileif the target supports
arbitrary sections.

Caller saves

-fcall er-saves

Enables values to be allocated in
registers that are clobbered by function
cals, by issuing extrainstructions to
save and restore the registers around
such calls. Such allocation is done only
when it seemsto result in better code
than would otherwise be produced.

Unroll loops

-funroll -1 oops

Performs the optimization of loop
unrolling. Thisis only done for loops
whose number of iterations can be
determined at compile time or run time.
-funroll -1 oop impliesboth
-fstrengt h-reduce and
-frerun-cse-after-1oop.
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Table 8-19: C/C++ Custom Option Commands (Continued)

Customize Option Command Line Option

Description

Unroll all loops -funroll-all-Ioops

Performs the optimization of loop
unrolling. Thisis done for all loops and
usually makes programs run more
slowly.

-funroll-all-Ioops implies
-fstrengt h-reduce aswell as
-frerun-cse-after-1oop.

Branch probabilities | - f branch-probabilities

After running a program compiled with
-fprofile-arcs (seeC/C++
Profiling), you can compile it a second
time using the option
-fbranch-probabilities to
improve optimizations based on
guessing the path a branch might take.

C/C++ Preprocessor

The Preprocessor options are shown in the figure bel ow:

VizualLynux Project Settings x|

Settings Far: IW'in32 BIueEat_arm_eIf_DebLj

Source Files
Header Files

Resource Files
cvarmut.jjf
cvarmut. source
dourses jij
b,

it test

C/C++

Category: I Preprocessor j Beset |

Freprocessor definitions:

Link. | Browse [nfo | Custorn Build | Fd I 3

| DEEUG

Undefined symbals:

|UNDEF_MACRO|

™ Undefine all nonstandard macros
Additional include directories:

| DEBUG MY_PROG

™ lgnore standard include paths
Project Options

MDD -fshort-enums -feertbose-asm foall-saved-ax ﬂ
‘frall-zaved-bx -save-temps -g3 -fsigned-char -fno-builtin
-ffloat-store fforce-mem -pedantic-errors =

()8 I Cancel |

Figure 8-21: C/C++ Preprocessor
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Table 8-20: C/C++ Preprocessor Options

Control Command Line Option Description

Preprocessor - Dsynbol You can set up preprocessor definitions to

definitions pass to the C/C++ preprocessor in the form
- Dsynbol . Delimit different symbolswith
acomma.l(, ).

Undefine all - undef Does not predefine any nonstandard macros

nonstandard (including architecture flags).

macros

Undefine Symbols | - Usynbol You can set up preprocessor undefinitionsto
pass to the C/C++ preprocessor in the form
- Usynbol . Delimit different symbols with
acommal(, ).

Ignore standard -nostdi nc Does not pass any of the standard

include paths

i ncl ude filepaths.

Additional include
directories

-linclude_dir

Uses the specified i ncl ude paths.
Delimit different paths with acomma.(, ).

C/C++ Special Options

The Special options dialog box isintended for use when you need to specify
compiler options that cannot be edited using the Settings dialog box. For example,
you can use this dialog box to enter specific hardware-dependent compile options.

The dialog box is shown in the following figure. Enter compile optionsin the
Special options edit box. Remember that all options are used as entered, and
appended to the compiler command line. Options entered are displayed in the
Project Options edit box after you leave the Special options field.
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VizualLynux Project Settings x|
Link. | Browse [nfi 4 I 3

Category: Special options < Reset |
ource Files I J —

Resource Files *r'ou may enter in the edit field below any option which can't
be entered uzing Settings Dialog
Such optiong will be appended ta the tool's command line

Settings Far: IW'in32 BIueEat_arm_eIf_DebLj General | Debug ~ C/C++

Special options

-mapcs-frame -mapos-stack-check =
I
Project Options
100 -nostding - sy -mapcs-frame =
-mapcs-gtack-check
I
()8 I Cancel |

Figure 8-22: C/C++ Special Options

Linker Options

166

This page allows you to set preferences for the LynuxWorks crosslinker. There are
six groups of linker options. You can select a group of options to edit using the
Category drop-down list.

At the bottom of every category dialog box is a Project Options edit box that
displays the selected command line options corresponding to the options from the
Settings dialog box. The Project Options box can be manually modified at any time
by typing options directly into the box. While entering optionsin the edit box,
follow therulesfor | d. exe command lines.

Note that when gcc. exe or g++. exe isusedtolink the program executable,
linker options are passed to the linker using the - W prefix. The Settings dialog
box does not display this prefix in the Project Options edit control, and you should
not type it in while entering specific options.

Linker Option Categories

Thefollowing isalist of linker option categories available in Visual Lynux:
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¢ Link General
¢ Link Customize

+ Link Debug
e Link Input

e Link Output
¢ Link Special Options

Link General
The Linker General category settings are shown in the figure below:

¥isualLynux Project Settings E

Settings For: | win32 Lynx05 _x86_caff_De 7| Gereral | Debug | C/C++  Link | Browse Infi 4 | » |

s (s Categony: IGeneral j Reset |
Uze linker I goc. exe j
Header Files
Resource Files Output file name:

Ihello_LynxD S_#BE_coff_Debug/hello

[ Use shared libraries

Project Options

-mthreads ;I

Figure 8-23: Linker Options Dialog Box
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The Link General category allows you to change the control items shown in the

table below:

Table 8-21: Linker General Options

Control Item

Description

Use linker

Use the drop-down list to explicitly select alinker (gcc. exe,
g++. exe, or | d. exe). VisualLynux assigns adefault linker
based on the type of project.

Output file name

In this edit box, the path relative to the executable produced by the
linker is displayed. By default, VisualLynux uses the output
directory and project name to construct the project target name.

Use shared
libraries

If clicked, forcesthe linker to link with shared instead of static
libraries (- nshar ed) and - shar ed for BlueCat Linux.

Use threads
libraries

Links an application written to use pt hr eads with special
libraries and startup code that enable the applicationto runin a
multi-threaded environment.

Link Customize
The Linker Customize category settings are shown in the figure below:

VizualLynux Project Settings x|

Settings For: IWin32 BIueEat_arm_eIf_DebLj General | Debug | C/C++  Link | Brawse [nfi 4 I 3

Source Files
Header Files
HESDUIC? Files [~ Set text segment read-only
crarmut. [jj

cvarmut. source

dourses jij
libsd, I Mo symbol table caching
libdAAtest ™ Link statistics
™ Werboss

Category:

Custamize

Beset |

™ Settext and data to be read-writable
™ Force file output

Project Options

-Hcurzes termcap -pthread -mthreads =
I
()8 I Cancel |

Figure 8-24: Linker Customize Options Dialog Box
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You can change the linker customization options shown in the table below:

Table 8-22: Linker Customize Options

Control Item

Description

Set text segment read-only

Sets the text segment to be read only, and marksthe
output as NVAG C if possible.

Optimization Set text and data to
be read-writable

Sets the text and data sections to be readable and
writable. Does not page align the data segment. If
the output format supports UNIX-style magic
numbers, marks the output as OVAG C.

Force file output

Retains the executable output file whenever it is
till usable. Normally, the linker does not produce
an output fileif it encounters errors during the link
process; it exits without writing an output file.

No symbol table caching

| d normally optimizes for speed over memory
usage by caching the symbol tables of input filesin
memory. This option tells| d to optimize for
memory usage instead by rereading the symbol
tables as necessary. Thismay berequired if | d runs
out of memory space while linking alarge
executable.

Link statistics

Computes and displays statistics about the
operation of the linker, such as execution time and
memory usage.

Verbose

Displaysthe version number for | d. The- v option
also lists the supported emulations.
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Link Debug

The linker debug category allows you to change options that control debugging

data.

VizualLynux Project Settings x|

Settings Far: IW'in32 BIueEat_arm_eIf_DebLj

warmut. source
curzes. ji

it test

General | Debug | C/C++  Link | Brawse [nfi 4 I [
Celizariy 1 Bess |

Map file name:

™ Generate map file

™ Omit debugger symbal information

Project Options

-Hcurzes termcap -pthread -mthreads =
I
()8 I Cancel |

Figure 8-25: Linker Debug Options Dialog Box

You can change the following control items on the linker bebug page:

Table 8-23: Linker Debug Options

Control Item

Command Line
Option

Description

Map file name

-Map mapfile

Printsto thefile mapfil e alink map:

are mapped by | d, and information on
global common storage all ocation.

Generate map file

Prints (to the standard output) alink map:

aremapped by | d, and information on
global common storage all ocation.

Omit debugger
symbol
information

for al symbols) from the output file.
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Link Input

Link Input

The Linker Input category settings are shown in the figure below:

VizualLynux Project Settings

Settings For: IW'in32 BIueEat_arm_eIf_DebLj
EHES £l

ource Files

eader Files

esource Files

armut i

cvarmut. source

General | Debug | C/C++  Link | Brawse [nfi 4 I [

Lategoy ] Besst |

Additional library path:

Additional libraries:

libsss

dourses jij

it test

Icurses,termcap,pthread

Symbol reference file name:

™ Mo start files

Project Options

I lgnore all default libraries

-Hcurzes termcap -pthread -mthreads =
I
()8 I Cancel |

Figure 8-26: Linker Input Options Dialog Box

The control items in the table below appear on the linker Input page:

Table 8-24: Linker Input Options

Control Item

Command Line
Option

Description

Additional library
path

-LIibrarypath

Enter additional paths in which the linker
should look for librariesin this field.
Library paths should be delimited with a
commad, ).

Additional libraries

-lar

Addsarchivefile | i bar . a tothelist of
filesto link. This option can be used any
number of times. | d searchesits path list
for occurrencesof | i bar.a forevery
archive specified. Different libraries
should be delimited with acommar, ).
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Table 8-24: Linker Input Options (Continued)

Control Item

Command Line

Description

Option
Debug Level -Rfi |l enane Reads symbol names and their addresses
Symbol reference from the filename, but does not relocate it
file name or includeit in the output. This allows

your output file to refer symbolically to
absolute |ocations of memory defined in
other programs.

No start files

-nostartfiles

Does not use the standard system startup
fileswhen linking. The standard system
libraries are used normally, unless
-nostdlib or -nodefaul tlibs
is used.

Ignore all default

-nostdlib

Does not use the standard system startup

libraries files or libraries when linking. No startup
files, and only the libraries you specify
are passed to the linker.

Link Output

The Linker Output category options are shown in the figure below:

VizualLynux Project Settings x|

EHES Ca

lib A,
libéAtest

Settings Far: IW'in32 BIueEat_arm_eIf_DebLj

Source Files
Header Files
Resource Files
cvarmut.jjf
cvarmut. source

dourses jj

General | Liebug | C/C++  Link | Browse Inf 4 I 4

Lategoy ] Beset |

Entry point spmbol:

e

Base address:

Fietain only symbals in file:

" Generate relocatable output

™ Da not sort global comman symbols
™ Remove sym table and relocation
™ Split by file

I Split by relocation

Project Options

-Hcurzes termcap -pthread -mthreads =
I
()8 I Cancel |

Figure 8-27: Link Output Options Dialog Box

VisualLynux User’s Guide




Link Output

You can change the following linker output control items:

Table 8-25: Linker Output Options

Control

Command Line Option

Meaning

Base address

-Ttext org

Uses or g asthe starting address for
the text segment of the output file. or g
must be asingle hexadecimal integer; for
compatibility with other linkers, you can
omit the leading Ox usually associated
with hexadecimal values.

Entry point symbol

-e entry

Uses entry astheexplicit symbol for
beginning execution of your program,
rather than the default entry point.

Retain only symbolsin
file

-retai n-synbol s-
file fil ename

Retains only the symbols listed in the
file fi |l enane, discarding all others.
fil ename issimply aflat file, with
one symbol name per line. Thisoptionis
especially useful in environments where
alarge global symbol tableis
accumulated gradually to conserve
runtime memory.

Generate relocatable
output

Generates rel ocatable output, that is,
generates an outpuit file that can, in turn,
serveasinputtol d.

Do not sort global
common symbols

-sort-common

Normally, when | d places the global
common symbolsin the appropriate
output sections, it sorts them by size.
First come all the one byte symbols, then
the two byte symboals, then the four byte
symbols, and then everything else. This
isto prevent gaps between symbolsfrom
alignment constraints. This option
disables that sorting.

Remove sym table and
relocation

Omits dl symbol information from the
output file.

Split by relocation

-split-by-rel oc

Tries to create extra sectionsin the
output file.

Split by file

-split-by-file

Similarto -split-by-rel oc but
creates a new output section for each
input file.
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Link Special Options

The Special options dialog box shown in the following figure is used to specify
compiler options that cannot be edited using the Settings dialog box. For example,
you can use this box to enter specific hardware-dependent linker options.

Enter linker options in the Special options edit box. All options are used as entered
by the user and appended to the linker command line. Options entered are
displayed in the Project Options edit box after you leave the Special options field.

VizualLynux Project Settings x|

Settings For: IWin32 BIueEat_arm_eIf_DebLj General | Debug | C/C++  Link | Brawse [nfi 4 I 3

Categary:  [ERSRHERR Bieset |
Resource Files *r'ou may enter in the edit field below any option which can't
armut i be entered using Settings Dialog
varmut. source Such options will be appended ta the toal's command line
¥ d . .
I' I el Special options
it test = |
I
Project Options
-Hcurzes termcap -pthread -mthreads =
I
()8 I Cancel |

Figure 8-28: Linker Special Options Dialog Box

Make Page

174

Make Project

The Make page, shown in the next figure, allows for editing of project optionsfor a
project based on an external Makefile. The Make page for a project provides two
dialog boxes that appear depending on the category selected in the Category drop-
down list.

e The General category allows editing of general nake options.
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e TheEnvironment category allows editing of data used to establish abuild
environment before invoking the make utility.

General Options

VizualLynux Project Settings x|

Make |

Categony: -
Source Files gory. IGeneraI J Bieset |

Header Files

Resource Files Makefile path
Makefile [E-\EhieCatidemo arm_wilowtirstaliMakefle
Project target

Iinstall

()8 I Cancel

Figure 8-29: Make Project General Options

The following control items appear on General Make page for a project:

Table 8-26: Make Project General Options

Command Description

Makefile path Thisfield isfor information purposes only. It displaysthefull path
to Makefile used to build a project.

Project target Enter or modify the name of the target (project goal) built by the
nmake utility. If your Makefile contains several targets, you can
use this field to specify the target to be built.

Environment Options
A build environment can include:
« Shell scriptsto be executed before processing the Makefile
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» A set of environment variables that must be exported before processing
the Makefile

VisualLynux executes shell scripts specified (using bash) and exports
environment variables before invoking make to process the Makefile.

Usually, the VisualLynux installation process sets up scripts and environment
variables required for every target configuration and displays them in the proper
controls. You can add/remove scripts or variables, or modify values of variables.

Setting up Scripts

To manipulate shell scripts use the small toolbar in the Scripts control (see next
figure). You can then add a new script, remove a selected script, and arrange scripts
in thelist box. Remember that the script path must be entered in a UNIX-like form,
using the CY GWIN convention for mounts and drives. The Settings dialog box
checks the path and displays an error message if a script file does not exist.

YisualLynux Project Settings x|
Settings Far: IW'in32 BIueEat_arm_eIf_DebLj Make |
sl EE _ .
Source Files Category: IEnvnonment d Reset |

Header Files
Resource Files
I akefile

— Enwvironment sariable:

ariable | Walue |
BLUECAT_PREFIX #/E/BlueCat

Edit | Bemove |

()8 I Cancel |

Figure 8-30: Setting Up Scripts

Adding/Editing Environment Variables

To add a new variable press the New button. It invokes adialog box (see next
figure) in which you enter the variable name and value. To edit the value or name
of avariable, select it in the variables list and press the Edit button. To remove an
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existing variable, select it in the Environment variables list and press the Remove
button.

Environment variables x|

Wariahle name

IEnvirnnment\n‘ar

Wariahle walue

|ENV_VAH_W«LUE

ak. I Cancel

Figure 8-31: Editing Environment Variables

Make File

The file Make page (see figure below) allows you to edit the name of the target to
be built when the Conpi | e command isinvoked. Also, Visua Studio usesthis
name to remove intermediate files when the d ean command is executed.

VizualLynux Project Settings x|

Make |

Settings For: IWin32 BIueEat_arm_eIf_DebLj

install
Source Files Beset |

ttp.c Target file

ttpsubs.c
Header Files main.a
Resource Files
I akefile

()8 Cancel

Figure 8-32: Make File Page
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Kernel Options

The kernel page (see following figure) allows you to enter options used by
VisualLynux to configure a LynxOS Kernel project. The Kernel page appears when
the Kernel Project item is selected from the tree in |eft pane. There are three
different groups of Kernel configuration options. You select a group of optionsto
edit using the Category drop-down list.

The following are the kernel options categories:
» Kernel General Page
» Kernel Configuration Page
» Kernel Parameters Page

Settings F ']W’in32 LynxDS_xSB_coff_Monolj General | Debug | C/C++  Kemel | Link | 14|
EHE Categony: - |
e Filss gory. IGeneraI J Reset

esource Files Board Support Package IxSB_at

COMFIG.TEL ™ Link with debug libraries
B devices
drivers_x86_at

Impart Keme! Companent. . |

()8 I Cancel

Figure 8-33: Kernel Page

If the CONFI G TBL fileisselected in the left tree view, the Configuration page
appearsinstead of the custom Build page. This page enables you to edit some of the
kernel build parameters.
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Settings For: ]W’in32 LynxDS_xSB_coff_Monolj General  Configuration |
at_bsp Input file: bsp.x36_at/COMFIG. TEL
Source Files
Header Files Description: IEonfiguring Kemel....

Resource Files
bzp.«8E_ato
OMFIG.TEL
devices
drivers_x86_at

nodetab file path

at_bzp_ Lyrw0S5_=86_coff_Monolithic/nodetab

j Edit |
Remove |

=-,2 Kemel Configuration
g hull-mem-ty. cfg

9 atc.cfg
eta com.cfg
Metg ide.cfg Up |
BAefa fd.cfg
Oefa pemcia_cs.cfg Dowin |
Oeta pemeia_ss_peichg
+-[Jetg pemcia_enabler.cfg
[-[Jefy ascsichg hd
’TI Cancel

Figure 8-34: Configuration Page

The following table shows the control items on the Kernel Configuration page:

Table 8-27: Kernel Options Configuration Page

[tem

Description

Input file

Thisfield contains the name of the source file whose
properties are displayed. Note that VisualLynux always saves
acopy of kernel configuration data for a particular project
configurationinthe confi gurati on_nanme_CFG
subdirectory. confi gurati on_name isaVisualynux
project configuration name.

For example, for the project configuration W n32
Lynx0OS_x86_cof f _Monol i t hi ¢, VisualLynux creates
asubdirectory named

Lynx0OS _x86_cof f _Monol i t hi c_CFG and places
CONFI G TBL and al driver configuration files into this
directory.

Description

Thisisaverbal description of the build step that appearsin
the Visual Studio Output window during the build.
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Table 8-27: Kernel Options Configuration Page (Continued)

Item Description

Use this edit box to change the default path to the generated
nodetab file path nodet ab file. By default, the nodet ab fileisplacedinto
the output directory.

Represents driver configuration data to be included in the
Configuration tree kernel. It can be edited exactly in the same way asin the
Kernel Configuration Page dialog box.

Kernel General Page
The Kernel General page provides general information about the kernel project.

Settings For:]Win32 LynxDS_xSB_coff_Monolj General | Debug | C/C++  Kemel | Link | 14| »

Categowy: [General 7| ﬂl

Board Support Package IxSB_at

™ Link with debug libraries

devices
drivers_x86_at

Impart Keme! Companent. . |

()8 I Cancel

Figure 8-35: Kernel General Page
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The following table shows the control items on the Kernel General page:

Table 8-28: Kernel General Page Options

Item

Description

Board Support Package

Displays the name of the Board Support Package from
the Cross Development Kit that has been used to create
the kernel project. Thisfield isfor information
purposes only.

Link with debug libraries

If checked, VisualLynux uses the debug version of the
driversand deviceslibraries (librarieswith _d suffix).
Otherwise, optimized libraries are used.

Kernel Configuration Page

YisualLynux Project Settings E

Settings For: ]W’in32 LynxDS_xSB_coff_Monolj

Gereral  Configuration |

Resource Files

evices
drivers_x86_at

t_bzp Input file: bsp.x36_at/COMFIG. TEL
Source Files
Header Files Description: IEonfiguring Kemel....

nodetab file path
Iat_bsp_LynxD S_#BE_coff_Monalithic/nodetab

E--@ Kemel Configuration = Edit |
[ et null-mem-tty.cig
ofg atc.cfg Remave |
ofg com.cfg
ofg ide.cfg Up |
ofg fd.cfg
. Down |
ofg pomcia_cs.cfg

ety pemeia_ss_peicfg
ety pemeia_enabler cfg
[#-[Jefa ascsicfg =

()8 I Cancel

Figure 8-36: Kernel Configuration Page

These kernedl options allow you to edit kernel configuration data, select driversto
be included in the kernel, and specify driver and device properties. The dialog box
presents kernel configuration data (CONFI G. TBL and driver configuration files) in
atreeview. Theroot of thetree correspondsto the CONFI G. TBL filefor aselected
project configuration. Other items represent driver configuration files, driver
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properties, devices, device nodes, etc. The tree contains the item types shown in
the following table:

Table 8-29: Kernel Configuration Tree Items

Item Description
cfg Driver configuration file (. cf g fiIe)_inchded in
CONFI G. TBL or another configuration file.
C: Character driver definition
B: Block driver definition
D: Device definition
N: Device node definition
sys System device definition
n: Directly specified nodet ab entry
L: Cloned device node
M: Module definition
c: Direct output to the confi g. h file

During the build, VisualLynux processes CONFI G. TBL and driver configuration
filesusing the confi g. exe utility. Thisbuild step producesthe nodet ab,
config. h,and sysdevi ces. h files. Generated header files are used to compile
the conf.c and info.c files

NoTE: Working with configuration data using the VisualLynux Setting dialog box
isvery similar to editing CONFI G. TBL and appropriate driver configuration files
manually. The user is expected to know how to configure kernels using the

CONFI G. TBL file. For more detailsrefer tothe confi g and confi g. spec man

pages.

You can specify different kernel configurations for different VisualLynux project
configurations. This dialog box allows you to use the same kernel project and
workspace to build kernels containing different sets of drivers or to configure
driversin adifferent way.
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VisualLynux always stores configuration data and the CONFI G TBL filefor a
particular project configuration in a separate directory. You can edit common
kernel configuration data for several/all project configurations. If several
configurations are selected in the Settings For drop-down list, the configuration
datatree displays only items present in all project configurations. By
selecting/desel ecting an item, you include/exclude it from all selected project
configurations.

VisualLynux always saves a copy of kernel configuration data for a particular
project configuration ina conf i gur ati on_name_CFG subdirectory, where
confi guration_name isaVisualynux project configuration name. For
example, for the project configuration LynxOS_x86_cof f _Monol i thic,
VisualLynux createsa LynxOS_x86_cof f _Monol i t hi c_CFG subdirectory and
places all driver configuration filesin this directory.

To include any component in akernel, check the corresponding box in the tree. To
include an IDE driver in the kernel, check the box against the i de. cf g item. To
exclude this driver from the kernel, uncheck the i de. cf g item. You can include
or exclude other components (drivers, devices, device nodes) in the same way.
Note that VisualLynux does not check for driver interdependency, so make sure
that you have selected all necessary drivers, devices, and device nodes.

NoTE: If you have created a new component, VisualLynux does not mark it as
selected automatically.

To remove a component permanently, select it and press Remove. Visua Lynux
does not remove an item immediately but marksit with a special overlapped
image. The Remove button changes to a Restore button. You can return the item by
selecting it and pressing the Restore button. Marked items are deleted from the
configuration file when you close the dialog box or move to another page. Note
that if you have just created a new item, the Remove button deletes it immediately.

Torearrange items at the same level, use the Up and bown buttons. The sequencein
which items appear on the tree determines the major and minor device numbersin
the generated nodet ab file.

Editing Item Properties

Edit button functions depend on the item selected from the tree. When pressed, the
button displays a submenu listing available operations. If the submenu contains
only oneitem, that operation isinvoked implicitly.
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The actions available for each kind of item are described in the table below:

Table 8-30: Edit Options for Kernel Items

Item Type Action Description
Importing Inserts areference to the existing driver
Configuration File configuration fileinthe CONFI G TBL file.
Inserting Configuration | Creates anew driver configuration file and
File insertsareferencetoitinthe CONFI G TBL
Root file.
Adding nodetab Entry | Creates a configuration entry that directly
specifiesthe nodet ab entry (n: item).
Adding config.h Line Creates a configuration entry that directly
Entry dumpsa config. h line
Adding Driver Entry Creates a new driver specification line and
adds it to the selected configuration file.
New Module Entry Creates a new module specification line and
‘ adds it to the selected configuration file.
cig
Adding nodetab Entry | Creates a configuration entry that directly
specifiesthe nodet ab line (n: item)
Adding config.h Line Creates a configuration entry that directly
Entry dumpsa config. h line
New Device Entry Creates a new device specification entry and
addsit to the selected character driver.
C:
Editing Driver Entry Edits properties of the selected character
driver.
New Device Entry Creates a new device specification entry and
B: adds it to the selected block driver.
Editing Driver Entry Edits properties of the selected block driver.
New Device Node Creates a new device node and addsit for the
Entry selected device.
D: New System Device Creates a system device entry for the
Entry selected device.
Editing Device Entry Edits selected device properties.
N: Editing Device Node Automatically invokes a dialog box to edit
' Properties device node properties.
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Table 8-30: Edit Options for Kernel Items (Continued)

Iltem Type Action Description
svs: Editing System Device | Automatically invokes adialog box to edit
ys: Entry system device properties.
) Properties... Automatically invokes adialog box to edit
n: Adding nodetab Entry | nodet ab entry properties.
L- Properties... Automatically invokes a dialog to edit
' Device Node Entr module properties.
Properties... Automatically invokes a dialog box to edit
M: Editing Module module properties.
Properties
) Properties... Automatically invokes a dialog box to edit
¢ Editing .config.h Line | confi g. h line properties.

Importing Configuration File

Perform this operation to add an existing driver configuration file to the kernel
configuration data. Select the root item from the configuration tree, press the Edit
button, and select the Import cfg file menu item. Visual Lynux displays a dialog box
containing alist of driver configuration files. After you have selected afile,
VisualLynux loads it and adds a subitem to the end of the tree. To move thisfileto
another position in the tree, use the Up and Down buttons.

NoTE: VisualLynux creates a copy of the imported driver configuration file and
savesit in the configuration data directory for a selected project configuration. If
several project configurations are selected, a separate copy of the imported
configuration file is created for every project configuration.

Inserting Configuration File

This operation creates a new empty driver configuration file (or files, if several
project configurations are being edited). Select the root item from the tree, press
the Edit button and select the Insert cfg file menu command. The following dialog
box appears:
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Create configuration file E |

Configuration file name IM}'DTWET-C[E‘

Configuration data directary

DALYMH=PROJECT ShedigadtsLunx05_ppe_xcoff_Maonolitic_CFG

] I Cancel

Figure 8-37: Creating Configuration File

Enter the name of a configuration file (including extension) in the Configuration file
name edit box and press oK. The Configuration data directory edit box showsthe full
path to the directory in which the new file isto be placed.

An entry for the new configuration fileisinserted into the tree under the root item.
The entry isthe last item in the tree. Use the Up and Down buttons to change its
position.

Adding nodetab Entry

This operation allows you to add an entry to generate the nodet ab line directly.
Select the root item or the driver configuration file (cf g item) from the tree, press
the Edit button and select the Add nodetab entry menu command. The following
dialog box appears:
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nodetab entry |
M ame Iu:u:unsu:ule
Tupe |@cc-n
b ajor I

bdirior I

Permizzion IDEEH

k. I Cancel

Figure 8-38: Nodetab Entry

Fill in the dialog box fields as appropriate and press oK. The new nodet ab entry
is added as the last item in the subtree. Use the up and Down buttons to position it
asdesired. For information on nodet ab lines, refer to the nodet ab man page.

config.h Line Entry

To create aline that is dumped directly to the confi g. h file, select the root tree
item or the appropriate cf g item, pressthe Edit button and select the Add config.h
line menu item. The following dialog box appears. Enter the line to add to the
config. h fileasisand pressthe ok button. The appropriate tree item is added to
theend of thelist.

NoTe: All such linesare writtentothe confi g. h file before al other lines
generated by the confi g. exe utility.
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config.h line E3 |

Text of line ko be dumped to config.h

Ihiu:lefine _THI5_IS_SPECIAL "COMFIG.H LIME"

(] I Cancel

Figure 8-39: config.h Line

Editing .config.h Line

Toedita config. h lineentry, select it from the tree and press the Edit button.
The dialog box above pops up. Edit the line and press oK.

Driver Entry

To create adriver entry, select the appropriate driver configuration file (cf g item),
press the Edit button, and select the Add driver menu item. The following dialog box

Driver property
% Character driver " Block driver
MName IMyDrivel
Entry points
EF name | Meaning |
MyDiniver_open open
MyDriver_close cloze
My read
H wirite
zelect
inc
install
uhinztall
strategy
Edit EP name |
oK I Cancel |

Figure 8-40: Driver Properties
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Select adriver type by checking the appropriate radio button, then enter entry point
names in the Entry points list box. Select the appropriate linein the list and press
the Edit EP name button. Then enter or edit the entry point name in the edit box.
You can leave some entry point names empty. In such casethe i onul | entry
point nameisused. A new driver entry is added to the end of the driver
configuration file. To moveit, use the Up and Down buttons.

Editing Driver Entry

To edit adriver entry, select it from the tree, press the Edit button, and select the
Properties menu item. The Driver property dialog box appears. You may change
driver properties, but note that you may not change driver type.

New Module Entry

To create a new module, select the appropriate driver configuration file, press Edit,
and select the Add module command. The following dialog box appears:

Module properties E |

kodule name IMyMDdule

streamtab name IMyMDduIeInfUI

Ok I Cancel

Figure 8-41: Kernel Module Properties

Fill the text boxes and press ok. A new module entry is added to the end of the
configuration file. Use the up and Down buttons to move the module entry.

Editing Module Properties

To edit module properties, select the module from the tree view and pressEdit. The
Module properties dialog box appears. You can change appropriate values.
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New Device Entry

To create a new device entry, select the appropriate driver (C. or B:), pressthe
Edit button and select the Add device menu item. The Device property dialog box

pops up.

Device property |
Mame ISF‘EEIALIDE
Info block name ISI:'ECidE_infD
Raw partner ISF'E Clal R IDE
0k, I Carcel

Figure 8-42: Kernel Device Properties

Fill in edit controls (the Name must be filled in) and press ok. A new device entry
is added to the tree under the selected driver. If needed, move the entry using the
Up and bDown buttons.

Editing Device Entry

To edit adevice entry, select it from the tree, and press the Edit button. Select the
Properties menu item. The Device property dialog box appears.

Device Node Entry

To create a device node entry, select the device from the tree, press the Edit button
and select the Add device node menu item. The Device node property dialog box

appears:
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Device node property E |

[ Clane node

Mame Im_l,l_ide.[lc

Minor |48

Fermizzion IDEDU

(1] I Cancel

Figure 8-43: Device Node Properties

Select a device node type using the Clone node check box. Note that this type of
node does not use the Minor field and is disabled if Clone node is checked. Enter a
device node name, minor number, and permissions in the corresponding field. If
left empty, the Permission field defaultsto 0600. A new device node entry is added
at the end of the device node list for the selected device.

NOTE: If the Clone node is checked, an entry of thetype L: iscreated. Otherwise
the N entry is created.

Editing Device Node Properties

To edit device node properties, select adeviceinthetree (L: or N:) and pressthe
Edit button. VisualLynux automatically displays the Device node property dialog
box. Change the appropriate data. Note that the device node type cannot be
changed and the Clone node check box is disabled.

System Device Entry

To create a system device entry, select the device from the tree, press the Edit
button and select the Add system device menu item. The System device property
dialog box appears.
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System device properky E

Mame

tinor

Cancel

Figure 8-44: System Device Properties

Enter a name and minor number for the new system device and press the ok
button. A new system device entry is placed at the end of the device nodelist.

Editing System Device Entry

To edit a system device entry, select it from the tree and press the Edit button.

VisualLynux automatically displays the System device property dialog box. Modify

the desired values and press OK.

Kernel Parameters Page

Settings For:]Win32 LynxDS_xSB_coff_Monolj General | Debug | C/C++  Kemel | Link | 14| »
Categary: IParameters j Reset |
Farameter | Walue | Drefault Iﬂ
MPROC 50 50
USR_NFDS 40 40
. MTHREADS 50 50
devioes NSTASKS 30 20
dhivers_xA6_at N_EX_TH (NTHREADS . [NTHREADS .
TOT_THREADS [NPROC+M_.. [MPROC+M_.
MBDEWS 10 10
MCDEWS 20 20
MDRIVS 15 15 =
Walue for MSTASKS
|3n Default |
™ Undefine this symbol Undefine all |
ak. I Cancel |

Figure 8-45: Kernel Parameters Page
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This option alows you to change some of the kernel build parameters. It displays
the table representing lines from the corresponding upar am h file. The table
shows parameter names, current values, and default values (that is, when the
project was created). To edit a value, select the appropriate line in thetable. Its
current value appearsin the edit box. Other controls are described in the Kernel
Parameter Controls table bel ow.

Note that some of the lines define parameter values as C expressions. Usually you
need not edit them, but VisualLynux does not prevent you from doing so.

NoTe: Modifying such values can cause an invalid kernel build.

VisualLynux creates and storesa upar am h filefor every project configuration.
The actual name of the file used for a particular configuration is

confi gurati on_nanme_uparam h, where confi gurati on_nane isthe
VisualLynux project configuration name. For example, VisualLynux creates the
file Lynx0S_x86_cof f _Monol i t hi c_uparam h for the project configuration
Wn32 LynxOS_x86_cof f_Monolithic.

If you have selected several configurationsin the Settings For drop-down list,
VisualLynux displays empty values for parameters that differ for some
configurations. Changing a value for such parameters sets the new value for all
configurations.

The following table shows control items for changing kernel parameters:

Table 8-31: Kernel Parameter Controls

Iltem Description

This command replaces the current value for a selected

Default parameter with a default value,

Thiscommand insertsthe appropriate #undef nane
statement inthe upar am h file before the
Undefine this symbol corresponding #def i ne statement. Usethisto
reduce the number of warning messages displayed
during compile time.

Thiscommand inserts #undef nanme statementsfor

Undefine all al symbolsinthe uparam h file.
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Overview

The LynuxWorks FTP program (vI f t p. exe) has been developed to facilitate
accessto FTP serversfor VisualLynux users. It provides a Windows Explorer-like
interface for easy transfer, creation, removal and renaming of files and directories
on both target and a host machines. The LynuxWorks FTP application contains its
own online help facility.

LynuxWorks FTP is designed and implemented with VisualLynux user needs in
mind. LynuxWorks FTP contains specia functionalities, such as creation, deletion,
and renaming of FTP directories and files. Also, LynuxWorks FTP assumes high
speed connections to target FTP servers through alocal area network. Therefore, it
does not use asynchronous implementation of the file/directory transfer or other
FTP operations.

LynuxWorks FTP provides the following functionality:

e Connecting to an FTP Server on the target computer

« Browsing FTP Folders on atarget computer

* Displaying Contents of FTP Folders

* Browsing Local Folders and directories

e Manipulating FTP Folders - creating, renaming, and removing

¢ Manipulating FTP Files - renaming and removing on target

* Manipulating Files on a L ocal Computer - creating folders, removing
directories

« Downloading Files and Folders from FTP server to local computer

* Uploading Files and Folders to an FTP server
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To perform a particular operation, you can use toolbar buttons, menu items, and

keyboard shortcuts.

LynuxWorks FTP Main Window

#+ Connected to Ibvlad - LynusWorks FTP - My Computer M[=]E3
LConnection My computer  Target Yiew Help
§3EEL = E XS ?
EQ FTP directaries on lbvlad ™ Login E_PAHAMETEHS.EHD
-] avlad ™ bazh_history Edescription.exp
-] bin ™ cshie Finit
-] cm ™ diskic Fyns.os
[ dest i T Fyr.0s.0d
F-(] dev ™ hsctoole Emachine.exp
-] ete ™ login [ preboct
- lib ™ prafile preboot. contig
[+ lost+found | thosts process_steps.exp
B milynx thosts.old Iﬁ profile. exp
-] mnt thastz.old2
-] et [T subroutines
= ™ swap
-] sre ™ DO_INSTALL
[ [~ ENVIRONMENT
-] tmp [~ SETUP. bash
B[] bt [T SETUP.csh
B[] st
= [C) 2 dept on 'pdc' [I1] =2 armwin_willow_augl1.iso on 'Ca' [0:]
= D) 2 public on 'pde’ [J:] 52 setup on 'Bdc' [F)
= [E] 2 ays on pde' [K:)
@ [F:] 2 post on 'pde’ (L)
=2 cm on ‘Anistocat’ (G:) ol 2 on 'pde' [M:)
2 s on pde’ [H:) S lyrx on ‘ristocat’ [N:]
(B ) X &2
For Help. press F1 [ s

Figure 9-1: Main FTP Window

The LynuxWorks FTP main window contains three panes (shown in the previous
figure) displaying an FTP directory tree (top left pane), contents of the current FTP
directory (top right pane), and contents of the current directory on the local
computer. The active paneis highlighted visually by a border. Both the top right
and bottom panes can display filelistsin four different modes (large icons, small
icons, list, and details). The user selects the desired mode using the menu item or

toolbar button.

In addition to panes, two toolbars reside at the top and the bottom of the main
window. The top toolbar is used to perform operations with directories and files
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located on the target computer and to select the display mode of the active pane.
The bottom toolbar pertains to the local computer and is used to perform
operations on files displayed in the bottom pane.

LynuxWorks FTP Functions

Connecting to an FTP Server

You can establish a connection to the target FTP server using the Connect
command or by passing command line parameters while launching the
LynuxWorks FTP program. To invoke the Connect command, open the
Connection sSubmenu and select the Connect item, or click on thistoolbar button

? to invoke the command.

When the Connect command is invoked, the LynuxWorks FTP utility brings up
the dialog box shown in the following figure. Fill in the fields and press ok to
connect to the target FTP server.

If LynuxWorks FTP has already been connected to atarget, it asks for permission
to close the existing connection before the dialog box appears.

After the connection has successfully been established, LynuxWorks FTP fillsthe
FTP directory view and sets the root FTP directory on the target machine as the
current directory. The contents of the root directory are displayed in the FTP view.

An error occurring while connecting to the FTP server is displayed in an error box.

To disconnect from the server, open the Connection submenu and select Disconnect.
LynuxWorks FTP disconnects from the server automatically when you close the
main window or invoke the Exit command.

VisualLynux User’s Guide 197



Chapter 9 - LynuxWorks FTP

Connect to...

FTP host name Iﬂp. Iwris, com

Connect as IU zerMame

Password I xxxxxxxxx

Part humber |21

Cancel |

Figure 9-2: LynuxWorks FTP connect window

The following table describes the FTP connection window controls:

Table 9-1: FTP Connect Window Controls

Control Item Definition
FTP host name Enter the name of the target computer as defined in
your TCP/IP network.
Connect as Enter your name. You can |leave thisfield blank and
LynuxWorks FTP registers you on the FTP server as
Anonynous.
Password Enter apassword if it is required to connect to the

server. Usually, when connecting to the server as
Anonynous, apassword is not required.

Port number You can change the default FTP port number if the
FTP service running on the target machine uses a
non-default TCP/IP port.

LynuxWorks FTP Command Line

You can connect to the target FTP service automatically, launching the
LynuxWorks FTP program from a command line that specifies the target machine.
The command line contains switches that provide values for connection
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parameters. Any switch should start with “- " or “/ ” followed by a letter (seetable
below) and parameter value without blank spaces. LynuxWorks FTP recognizesthe
switches shown in the following table:

Table 9-2: FTP Command Line Switch Letters

Command Line Switch Letter Parameter Value
h or H FTP host computer name
uoru User name (can be omitted)
w or W User password (can be omitted)
p orP Port number (can be omitted)

For example, the following command line connects User Name to the FTP server
ftp. 1 ynx. com using the password pswUser and the default FTP port number
(212).

vl ftp.exe -hftp. LynuxWrks. com -uUser Nane \
- WhswUser

Browsing FTP Folders

LynuxWorks FTP displaysthe FTP folder hierarchy in atree as shown in thefigure
below. The root item in the tree corresponds to the FTP home directory on the
target machine. Its name contains the name of the target machine to which the
program is connected. If there is no active connection to the FTP server, the tree
contains only the root item named not connect ed.
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EQ FTP directories on Leonid
E-_] lyrwcam
D LynxHelp
=+ pep

Figure 9-3: FTP Folder Hierarchy

You can browse FTP directories on the target using the keyboard, mouse or
menu/toolbar commands. Every time you change the selected item in the tree, the
right pane (afile list) displays contents of the selected FTP folder. The folder
whose contents are currently displayed in the list view is highlighted and has aFile

. —1‘ icon.

After you have selected an FTP folder from the tree, you can remove or rename it,
or download its contents to the local computer.

Open

Keyboard Controls

The following keyboard controls can be used to browse FTP folders:

Down Arrow  Moves the selection to the next directory at the current
level, or to the first directory on the next level (if the
current item is expanded).

Up Arrow Movesthe selectionto the previousdirectory at the current
level or to the parent directory.
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Left Arrow Collapses the current subtree and moves the selection to
the parent item.

Right Arow  Expands the current subtree and selects the first directory

in the subtree.
Home Moves the selection to the root item.
End Moves the selection to the last item in the tree.

Mouse Controls

Use the following mouse controls to browse FTP folder:
e Click anitem label or icon to select the item.
« Double-click on an item to open the folder.

e Click onthe“+" sign to open the folder.

Menu and Toolbar Commands
To use the following menu or toolbar commands, activate the FTP directory view:

* Toexpand acurrently selected subtree and select the first child item,
select the Target/Open folder menu item. You can use the Open Folder

EI button in the top toolbar. This command is unavailableif you have
aready tried to expand an item that didn’t contain a subfolder.

e Toselect the parent folder, use the Target/Parent folder menu command, or

press the Parent folder button in the top toolbar. This command is
unavailableif the top tree item is currently selected.

You can also invoke the Parent folder command from the popup menu
(right mouse click).

NoTE: Initialy, all itemsin the tree have a“+” sign indicating that the item has
subfolders. In fact, the program checksiif the item really has subfolders when you
try to expand it. If the item doesn't have subfolders, the “+” sign disappears.
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Displaying Contents of FTP Folders

The contents of FTP folders on the target machine are displayed in the FTPfile list
view (see figure below). LynuxWorks FTP updates this view every time you move
the selection to another folder in the ETP Directory Tree. The view displaysthefile
list in four different modes: large icons, small icons, list, and details.

E actions.c E hEw. 8pm E TreeFar
E Browser. bat E OpER.XpM
COpy.Xpm paste. spm
E cut.«prm E PP il dzw
[ dislog.c Flrrr.c
E dialog b E ppp.dzp
Fedi.c i [0
E file.c E ppp.hch
Frelp.c [ ppp.opt
[T help.xpm [l ppp.pla
[ Lyrs PPP [FPPP.spm
E MENLLC E print.2pm
menuh FavE.Xp

Figure 9-4: FTP Directory Tree
To change the display mode using the menu, do the following:
1. Makethe FTPfilelist view active.
2. Select adesired command in the View/List submenu.

You can also use the following toolbar buttonsin the top toolbar:

o
— B Displaysthefilelist using large icons

w=_ Displaysthefilelist using small icons

u-s- Displaysthefilesin list mode

{222 Displaysthefilelist in detailed mode

Manipulating FTP Folders

Before performing any operation on an FTP folder you should make the FTP folder
tree view active and select the folder you want.
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Removing an FTP Folder
To remove an FTP folder do the following:

1. Makethe FTP folder tree view active.

2. Select the folder to remove. Ensure that the folder is empty. If itisn't,
delete al files and subfolders.

3. Sdlect Target/Remove from the main menu, or

- PresstheDelete x button inthetop toolbar, or

- Presstheright mouse button and sel ect Remove from the popup menu.

Renaming a Folder

To rename afolder do the following:
1. Makethe FTP folder tree view active.
2. Select the folder to rename.

3. Right-click the mouse and select Rename, or edit the folder name in-
place.

Creating an FTP Folder

To create anew FTP folder on the target computer, do the following:
1. Makethe FTP folder tree view active.
2. Select the subdirectory under which you are going to create a new folder.
3. Select Target/New folder in the main menu, or

- Presstheright mouse button and sel ect New folder in the popup menu,
or

- PresstheCreate Folder e buttoninthetop toolbar.

LynuxWorks FTP creates a new folder and adds a new item to the FTP folder tree.
The new item is selected and LynuxWorks FTP goesinto label edit mode, allowing
you to change the folder name.
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Displaying FTP Folder Properties

To display folder properties, do the following:
1. Makethe FTP folder tree view active.
2. Select the folder you wish to look up.

3. Select Target/Properties in the main menu, or

Press the Properties button in the top toolbar.

LynuxWorks FTP displays a dialog box that contains the description of the selected
folder.

Manipulating FTP Files
Before performing any operation on FTP files, activate the FTP filelist view.

Removing FTP Files
To remove FTP files from afolder, do the following:

1. Select the FTPfolder in the tree view to display its contentsin the FTP
filelist view.

2. Makethe FTPfilelist view active.
3. Select one or morefilesin thefilelist view.

4. Select Target/Remove in the main menu, or

- PresstheDelete x buttoninthetop toolbar, or
- Presstheright mouse button and sel ect Remove in the popup menu.

LynuxWorks FTP asks for confirmation of the deletion and removesfiles only if
you reply Yes.

Renaming an FTP File
To rename an FTP file, do the following:

1. Select the FTPfolder in the tree view to display its contentsin the FTP
filelist view.
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2. Makethe FTPfilelist view active.

3. Select exactly onefilein thelist.

4, Select Target/Rename in the main menu, or
- Presstheright mouse button and sel ect Rename in the popup menu, or
- Click once moreonthelabel of the selected item.

LynuxWorks FTP goes into label edit mode for the selected file. When finished
editing, press the Enter or click outside of the edit field.

NoTE: Thiscommand is available only if you select exactly one item in thelist.

Displaying File Properties
To display file properties, do the following:

1. Select the FTP folder in the tree view to display its contents in the FTP
filelist view.

2. Makethe FTPfilelist view active.
3. Select exactly onefilein thelist.

4., Select Target/Properties in the main menu, or

- PresstheProperties buttonin thetop toolbar, or

- Presstheright mouse button and select Properties.

NoTE: Thiscommand is available only if you have selected just onefilein the list.

Browsing Local Folders

Initially, the bottom pane in the LynuxWorks FTP main window displaysthelist of
both local and remote drives on your machine.

Opening Folders

You can browse the contents of the folders on the drives. To open any folder and
display its contents, do the following:
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1. Makethelocal filelist view active.

2. Select the folder whose contents you wish to display. Folder items have
the Folder - icon on the left. When the local file view displaysthelist
of drives, the items have the appropriate drive icon.

3. Double-click on the folder item, or

- Invoke My computer/Open folder using the menu, or

- PressOpen Folder Iia in the bottom toolbar, or
- Presstheright mouse button and sel ect Open folder from the menu.

LynuxWorks FTP changes the contents of the local filelist view.

NOTE: The Open folder command isinaccessible if you select non-folder items
from the view, or select more than one item.

Displaying the Parent Folder
To return to the parent folder and to display its contents, do the following:

1. Makethelocd filelist view active.

2. Select My computer/Parent folder in the menu, or

- Pressparent folder in the bottom toolbar, or
- Pressright mouse button and select Parent folder.

LynuxWorks FTP displays contents of the parent folder.

NoTE: The command isinaccessible if the root folder is displayed (driveslist).

Changing the View Mode
To change the display mode, do the following:
1. Makethelocal filelist view active;
2. Select adesired mode in the view/List submenu.

You can also use the following toolbar buttonsin the top toolbar:
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Eg Displaysthefilelist using large icons

u-_ Displaysthefilelist using small icons

i-n- Displaysthefilesin list mode

Displaysthefilelist in detailed mode

Manipulating Files on a Local Computer

Before performing any operation on files on the local computer, you should make
thelocd filelist view active. Then Browse to the folder on which you are going to
perform the operation.

Creating a New Folder

To create a new folder, do the following:
1. Makethelocal filelist view active.
2. Goto the folder on which you are going to perform the operation.
3. Sdlect My computer/New folder in the main menu, or

- Presstheright mouse button and select New folder from the popup
menu, or
- PresstheNew folder ke button in the bottom tool bar.

LynuxWorks FTP creates a new folder as a child of the folder currently displayed
inthe local file view and goes into label edit mode. You can edit the name of the

new folder.

NOTE: You cannot create a new folder if the disk drive list is displayed.

Renaming Files or Folders
To rename afile or afolder on the local machine, do the following:

1. Makethelocal filelist view active.
2. Goto the folder on which you are going to perform the operation.
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3. Select exactly onefile or folder.

4.

Invoke My computer/Rename from the main menu, or
- Presstheright mouse button and sel ect Rename from the menu, or

- Click oncemore onthelabel of selecteditem.

LynuxWorks FTP goes into label edit mode for the selected file. When finished
editing, press Enter or click outside of the edit field.

Displaying File or Folder Properties
To display file or folder properties, do the following:

1

Make the local filelist view active.

2. Browseto the folder that you want.
3.
4

. Select My computer/Properties in the main menu, or

Select exactly onefile or folder.

- Presstheright mouse button and sel ect Properties from the menu, or

- PresstheProperties button in the bottom tool bar.

LynuxWorks FTP displays a dialog box containing the description of the selected
file or folder:

VisualLynux User’s Guide



Removing Files and Folders

File or folder properties
General |
Lynx PFP
File type Local file
Location I
Size 4 buytes

Created Maonday, June 14, 1353 02:03:57
Modified Monday, June 14, 1959 02:03:58

Acceszed Monday, June 14, 1959 02:03:58

Cancel | LEpi Help

Figure 9-5: File Properties

Removing Files and Folders
To remove one or more files or folders on the local machine, do the following:

1
2
3.
4

Make the local filelist view active.

Go to the folder from which you wish to delete files or folders.
Select files and folders you are going to remove.

Select My computer/Remove in the main menu, or

- Presstheright mouse button and sel ect the Remove, or

x

- PresstheDelete button in the bottom tool bar.

LynuxWorks FTP asks for your permission to remove the selected files or folders.

NoOTE: Usethe Recycl e Bi n folder to restore removed files and folders.
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Downloading Files and Folders

Downloading Files
To download one or more files, do the following:

1. Browseto thefolder onthelocal computer to which you wish to
download the file from the FTP server.

2. Select the folder to be downloaded using the FTP Directory Tree.

3. Inthe FTPfilelist view select files to download.
4. Select the Target/Download menu item, or

- Presstheright mouse button and select the Download command inthe
popup menu, or

e oo
- PresstheDownload =3 buttonin thetop toolbar.

LynuxWorks FTP brings up the Transfer Dialog Box that displays the progress of
the download. If somefiles already exist in the current local folder, LynuxWorks
FTP asks for permission to replace them. You can permit replacing, skip
transferring files, or cancel the operation.

Downloading Folders
To download afolder from the target machine to the local host, do the following:

1. Browseto the folder on thelocal computer to which you wish to
download the folder from the FTP server.

2. Using the ETP Directory Tree, select the folder to be downloaded.

3. Select Target/Download in the main menu, or

- Presstheright mouse button and sel ect Download from the menu, or

e ot
- PresstheDownload &= buttonin thetop toolbar.

LynuxWorks FTP brings up the Transfer Dialog Box that displays the progress of
the download. If afolder with the same name aready exists in the current local
directory, LynuxWorks FTP asks for permission to replace the folder.

NoTE: If the selected folder contains subfolders, they are also downloaded.
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Uploading Files and Folders
To upload files or folders from the local host to the target, do the following:

1. Select thefolder in the ETP Directory Tree to which you wish to transfer
files and folders from the local computer.

2. Browseto thefolder on the local computer where the files and folders
you wish to transfer to the target machine reside.

3. Select dl files and folders you wish to upload.
4, Select My computer/Upload in the main menu, or

- Presstheright mouse button and select upload from the menu, or

=
- Presstheupload button in the bottom tool bar.

LynuxWorks FTP brings up the Transfer Dialog Box that displays the progress of
upload. If afolder or file with the same name already exists on the target,
LynuxWorks FTP asks for permission to replace it.

NoTE: If the selected folder contains subfolders, they are also uploaded.

Transfer Dialog Box

The transfer dialog box enables the user to control the process of downloading or
uploading files and folders. This dialog box is shown in the following figure. When
afileor folder transfer is occurring, the dialog box displays the name of the source
directory, the name of the file being transferred, as well as the full name of the
destination file. The progress bar shows the status of the current file processing.

In addition, the Status tree view displays the status of the files and foldersin the
transfer process (see figure below).
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Uploading file[s]

File: lynxcom.bsc from |:\ynecomsDebug

To: ALyreH elpsynecom/Debugdpnxcom. bec

B[] dialog.c
B dialogh
B[] DSAddin.obi
B[] DSAddinsbr
B[ editc
B[ file.c

B[ helpo
B[ help.spm
B Luns FRP
T rwcom bee

L e T AT W P 18

Figure 9-6: Transfer Dialog Box

You can stop the transfer process by pressing the Cancel button. When the transfer
procedure is compl eted, the name of the button changes to Close and the Status
window becomes available. You can browse the tree in the Status window to verify
the results of the transfer. To display the results of processing, the transfer dialog
box usesicons (shown in the following table) in the Status tree:

Table 9-3: FTP Status Tree Icons

Icon

Description

O

In Progress

Folder Copied Partially

212
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Table 9-3: FTP Status Tree Icons

Icon

Description

=

Not Copied (Error or Skipped)

Copied Successfully
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swn ViSUAlLYNUX Target
Administration

Overview

The purpose of the Visual Lynux Target Administration tool isto provide support in
defining, configuring, and troubleshooting targets.

A target is a computer or device for which the user develops LynxOS or BlueCat
Linux applications using Visual Lynux, and which is connected to the developer
computer through a network or serial line.

VisualLynux uses TCP/IP protocols as the basis for communication with targets
and FTP protocols as a primary tool for file transfers between the local computer
and the target.

It uses the target definition to establish a connection while running Visual Lynux
tools such as Telnet, LynuxWorks FTP, or the Cross Process Viewer. In addition,
VisualLynux uses target definitions while running the debugger and transferring
project files and executables to and from the target.

You can define any number of targets with unique readable names. Each target
definition is composed of configuration data, including the target computer
network name, communication mode, FTP/Telnet configuration, project root
directories, and communication parameters to establish connections with the
debugger and process viewer servers. The user can specify different target
definitions for the same target computer or device, which enables a different setup
from the target properties for another project.

The Target Administration tool provides the default target from a set of defined
targets. You can change default behavior and specify that VisualLynux enables
target selection whenever the tool isinvoked. The user can invoke VisualLynux
without atarget and specify the correct target later on.
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Target Configuration

To communicate properly with a computer running VisualLynux, target
configuration should be in accordance with the following requirements:

It must support TCP/IP.
It must run FTP service.

It must run the remote shell daemon, which hasto be configured to allow
the user to run programs on the target (that is, there must be proper user
rights).

The FTP service should allow the user full accessto directories under the
home FTP directory (including creating and removing directories/files).

The home FTP directory for the user should be the same as the root
directory of the target local file system or its name.

It should run the Telnet service.

It should alow for remote debugging. The target should have the
GDBSERVER program and alow it to be run remotely.

It should allow the Cross Process Viewer to run. It should have the
PCDSRVR program and allow the user to run it remotely.

Furthermore, VisualLynux Target Administration assumes that all LynxOS or
BlueCat Linux configuration tasks have been performed.

Invoking Target Administration

To invoke the Target Administration Wizard, press the Target Administration button

I!l in the VisualLynux toolbar. The Target Administration dialog box appears
with the following options:

Creating a New Target definition

Editing Target Properties

Renaming a Target definition

Removing a Target definition
Setting a Default Target
Specifying Target Selection Mode

Running Commands on the Target
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Target Administration Dialog Box

The Target Administration dialog box allows you to define new targets, modify or
remove existing target definitions, or set default targets. If no target is defined, the
Target Administration dialog box invokesthe Target Wizard to automatically
allow you to define the first target.

The Target Administration dialog box displays existing target definitionsin atree
view (see next figure). The name of the tree root is formatted using the following
syntax:

Vi sual Lynux Targets on comnputer _nane

where conput er _nane isthe name of the local host machine as specified in the
TCP/IP configuration.

The default target is highlighted in bold. You can navigate the target tree using the
Arrow keys or the mouse. The target currently selected is the target on which the
next operation is performed. To perform a particular operation on atarget, use the
dialog buttons or press the right mouse button and select a command from the

popup menu.
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E‘U"isualL}lnux Target Administration

EI--- Yisuallprus Targets on TOOLS-
L] e

wvald

vads

7a0

#0E

cpv-cat

Iynxos-x86

LYNUXWORKS™

Mew target. |

Edit target properties... |

Bemowve target |

take default |

Optiohg... |

Run command... |

oK |

LCancel |

Help |

Figure 10-1: Target Administration Dialog Box
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Table 10-1: Target Administration Dialog Box

Control Item

Definition

New target

This button invokes the Target Wizard, which helpsto define a
new target, and define a network connection with the target, to
specify and check Telnet/FTP configurations, and to define
communication parameters for the GDBSERVER and
PCDSRVR programs running on the target.

After successful definition of the new target, its name appears
in the tree view. If the new target is the only target defined, it
automatically becomes the default.

Edit target properties

This button is enabled only if atarget is selected in the tree
view. It displaysthe Editing Target Properties dialog box,
which facilitates changing the properties of the highlighted
target.

Remove target

Removes the target selected in the tree view. Because target
removal cannot be undone, you are alerted before the operation
is performed. The button is enabled only if atarget is selected.

Make default

This button sets the current target as the default. The name of
the target isimmediately highlighted in bold. This button is
enabled only if atarget that is not already the defaullt is
selected.

Options

This button invokes the Target Selection diaog box, whichis
used to set atarget selection mode. This specifies whether the
default target is used for VisualLynux tools, or the user selectsa
target every time a VisualLynux tool isinvoked.

Run command

This button invokes the Running Commands on the Target
dialog box, which allows you to run acommand on the selected
target. This button is enabled only if anon-root item is selected
in the target tree.

OK This button closes the dialog box and saves changes.
Cancel This button closes the dial og box and rejects changes.
Help This button invokes the help system.
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Target Wizard

VisualLynux invokes the Target Wizard when you press the New target button in
the Target Administration Dialog Box. The Target Wizard displays a sequence of
pages that help to define target properties.

Target Administration also invokes the Target Wizard automaticaly if it needs a
target definition, and no target is defined yet. For example, if VisualLynux is
launching atool and needs to connect to the target but none has been defined, the
Target Wizard is invoked.

The Target Wizard includes the following steps to process target definition. You
can navigate the steps using the Next and Back buttons.

1. General Information Step

Target Identification Step

Network Connection Step

Authentication Step
Utilities Step
Projects Directory Step

Debugaing Step
Process Viewer Step

o N o g A~ w DN

General Information

The General information step provides general information about the Target
Wizard.
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Figure 10-2: General Information Step

Target Identification Step

Using the Target I dentification step, you provide the target name and the select the
mode used to connect with the target (see next figure).

VisualLynux User’s Guide 221



Chapter 10 - VisualLynux Target Administration

YisualLpnux Target Wizard - Target Identification

Each Target definition must hawve a unique name used to identify that target on the
Wwindows system. The Target Mame does not necessarily have to matzh the target's
netwark. "host" name.

T arget name

BlueCat target

The Windows host communicates with the targst using sither an Ethernet connection or a
zenial line connection.

Physzical Connection ta target

& My computer is connected to karget using local area network

) I camputen i connected e target b sernialine

< Back I Mest = I Cancel

Figure 10-3: Target Identification Step
The following table lists the controls for the target identification step:

Table 10-2: Target Identification Step

Control Item Description

Target name Thisfield hasto befilled with a unique target name. The
program checksto seeif the name is unique. Target
name allows you to specify the one physical target as
multiple logical targets with different properties.

Connection mode This radio button specifies the mode used by Target
Administration to communicate with a particular target.
The current implementation supports only connection
through alocal area network.

Network Connection Step

The Network Connection step allows you to specify atarget network name and
check the TCP/IP connection with the target.
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YizualLynux Target Wizard - Network Connection

If the host-target connection iz over Ethernet uging TCP/IP. the target must have a
netwark. host name and IP address.

I the Wisuallynus target iz up and running a YWindows compatible Metwark File Spstern
such az SAMBA it should be possible to use the "Browse" button to find the target and
automatically fill in the target name and IP address.

If the target iz not up, or nat running such software, manually fill in the computer network,
name and click on the "Check connection now' button to get the IP address.

[ | have access to the target through Netwark Neighborhood window

Flease enter target machine name or select computer using Browse. .. button

Itools-2 Browse... |

Press "Check connectin now' button to wenfy TCPYIP connection with tanget

|1?2.1?.1.219

< Back Ment > | Cancel

Figure 10-4: Network Connection Step

The following table lists the controls in the network connection step:

Table 10-3: Network Connection Step

Control Item Description

I have access to the target through | Check thisbox if the target computer isvisiblein

the Network Neighborhood window | the Network Neighborhood window. This
means that the target is running Network File
System support compatible with the Windows
Network browser and you can select the target
using the Browse button. If you uncheck the
box, the Browse button is disabled and you must

enter the target name manually.
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Table 10-3: Network Connection Step (Continued)

Control Item Description

Target computer name Thisfield displays the target name as defined in
the TCP/IP configuration of your network. The
program fillsthis field automatically if you have
selected the target computer using the Browse
button. Otherwise you must enter avalid
computer namein this field manually. You can
also enter avalid IP addressin thisfield.

Check connection now Verifies the TCP/IP connection with the target
immediately. The program verifies connection
with the target when you press Next aswell. If
connection with the target cannot be established,
the program displays an error message and offers
to verify the computer name entered in the
Target computer name field.

Authentication Step

To maintain proper connection with the services running on the target,
VisualLynux may need authentication data (user name and password). You should
enter this data during the Authentication Step.
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YisualLynux Target Wizard - Authentication B

Wihen Yisuallpnug tools such a3 ftp and telhet connect to a target they may establizh the
connechion as an annonymous user. or as a specific WisualLpnus user. IF desired,
Yizuallynuz will record the Usermame and Pazsward for communicating with the target.

[~ Use anonymous cornection

Usger name ILBVLAD

Ixxxxxx

Pazsword

< Back I Mest » I Cancel

Figure 10-5: Authentication Step

The following table lists the controls in the target authentication step:

Table 10-4: Target Authentication Step

Control Item Description
Use anonymous This box is unchecked by default. If checked, VisualLynux
connection does not use the user name and password while connecting to

services on the target computer. For example, while connecting
tothetarget FTP service, VisualLynux uses Anonynous as
the user name and adefault password (usually the user’s e-mail
address). Be sure that the services on the target are configured
to alow anonymous access.

VisualLynux User’s Guide 225



Chapter 10 - VisualLynux Target Administration

226

Table 10-4: Target Authentication Step (Continued)

Control Item Description

User name If the Use anonymous connection button is not checked the
user must fill thisfield with avalid user name. Thisnameis
used by Target Administration while connecting to services on
the target. LynxOS or BlueCat Linux running on the target and
all other services should be configured to allow the user to
access required services (FTP, Telnet).

By default the program fills this field with the current user
name provided by Windows.

Password If you leave this field empty, Target Administration uses an
empty password while connecting to the target. In this case, the
target must allow user access without a password. If thisis not
the case, you must enter avalid password.

Utilities Step

The Utilities step is used to specify connection parameters with services running
on the target. VisualLynux uses Telnet and FTP as the main communication
protocols with the target. Usually you do not need to change the data displayed on
this page by default.
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VYizualLynux Target Wizard - Utilities

Visuallynuz uses the following TCPAP port numbers bo communicate with the target. If
either of theze ports are hot available zelect a new port number. Then press the 'Check
connechion buttons' to verify that the port numberz and connections are working.

Telnet port number IE Check. Telnet connection |
FTP port number I21 Check FTP connection |

FTF home directory on the target. Press Check FTF connection button to fill this field

< Back I Mesit » I Cancel

Figure 10-6: Utilities Step

The following table shows the controlsin the utilities step:

Table 10-5: Utilities Step

Control Item

Description

Telnet port number

You can change the default Telnet port number if the
Telnet service on the target uses a non-standard port
number. By default the program uses a standard
Telnet port number (23).

FTP port number

You can change the default FTP port number if the
FTP service on the target uses a non-standard port
number. By default the program uses a standard FTP
port number (21).

Check Telnet connection

Press this button to check the Telnet connection to
the target immediately. The program establishes a
connection with the Telnet service on the target using
the Network Connection Step and the Telnet port
number. In case of an error, a message box explains
the error.
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Table 10-5: Utilities Step (Continued)

Control Item Description

Check FTP connection Press this button to establish an FTP connection with
the target using the Network Connection Step and
FTP port number. If a connection is established
successfully, the program fills the FTP home
directory field with the full name of the user’s home
directory. If any error occurs, a message box
explaining the error appears.

The FTP connection is also checked when you
change the page using Next.

FTP home directory Contains the full name of the user’s home directory.
Thisfieldisfilled by the program as aresult of a
successful FTP connection checking.

Projects Directory Step

The Projects Directory step is used to create or select a directory on the target that
isused by VisualLynux for files and executables while debugging/running
applications. VisualLynux creates a directory for each project under the root
projects directory and places files and executables in this directory.
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YizualLynux Target Whizard - Projects Directory

I

ot || Bowe. |

Figure 10-7: Projects Directory Step
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The following table lists the projects directory step controls:

Table 10-6: Projects Directory Step

Control Item

Description

Home FTP directory on target

Thisfield isfilled by the program as aresult of checking
the FTP connection to the target. It is not accessible and
isdisplayed only for your information.

Root Project Directory name

Enter the root project directory name in thisfield. If the
directory name is entered without forward (/ ) or back
slash (\ ), the program considers the entered name as a
subdirectory of the home FTP directory.

If the entered name starts with a slash, the program
considersit asafull directory name on the target. Use
Browse to select the directory that serves as aroot
project directory on the target.

If you have entered the name of a nonexistent directory,
you can createit by pressing the Create now button. The
program also checks if the directory exists when you
press the Next button and it prompts you to create a new
directory immediately.

Browse This button displays the Browse for FTP folders dialog
box. You can select the existing folder on the target as
the root project directory.

Create now Press this button to force the program to create a new

FTP directory on the target. The new directory hasa
name specified in the Root Project Directory name
field. Again, the program considers the directory name
inthisfield as arelative of the home directory if it
doesn’t start with aslash, and as afull directory name if
it does.
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Debugging Step

Browse FTP folders

EQ FTP directories on Leonid
=[] Ipnwcom
a projects
[:| Lyr=Help
-1 ppp

ok

Cancel

Figure 10-8: Browse for FTP Folders Dialog Box

Debugging Step

The Debugging step (see next figure) is used to specify the location of the
GDBSERVER program and the default port number with which it communicates.
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VYizuallpnux Target Wizard - Debugging

The WisualLynux TotalDb debugger communicates with a remate debugger server program
called 'GDEBSERVER' to control and debug the target application.

The GDBSERYER application will be launched automatically when starting a debug
zesgion if the target's GDESERYER location and TCR/IF communication port are provided

GODBSERYER directamy

bielow.

GDBSERYER TCR/IP port number

Browse... |
|12345

< Back I Next » I Cancel

Figure 10-9: Debugging Step

The following table lists the debugging step controls:

Table 10-7: Debugging Step

Control Item

Description

GDBSERVER directory

Enter the full path to the directory in which the
GDBSERVER program is placed (if it differs
from default / usr/ bi n directory). The path
must be specified using the local target file
system directory tree.

CAUTION! The FTP directory tree and
filesystem directory tree on the target
should be the same because the full
directory name is used to invoke
GDBSERVER on the target.
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Table 10-7: Debugging Step (Continued)

Control Item Description
Browse Invokes the Browse FTP folders dialog box.
GDBSERVER TCP/IP port number You should specify the TCP/IP port number to

communicate with the GDBSERVER. If you
leave this field empty, the program signals that
remote debugging is not available.

Process Viewer Step

The Process Viewer step allows you to specify the directory on the target where the
Process Viewer server (PCDSRVR) is placed and the TCP/IP port number
VisualLynux uses to communicate with the server.

VYizuallynux Target Wizard - Process Yiewer E

The Crozs Process Wiewer communicates with a server application called 'pedsrer’ running
on the target to gain information about the target system,

The podzrvr program will be launched automatically when starting a Crozs Process Wiewer if
the target's podzryr location and TCPAP communication port are provided belo,

Process Wiewer zerver directony

Browsze. . |

Process Wiewer zerver TCP/IP port number |8354

< Back I Finish I Cancel

Figure 10-10: Process Viewer Step
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NoTE: The current version does not allow changing the default TCP/IP port
number used by the PCDSRVR and, therefore, the appropriate field is grayed out.

The following table lists the process viewer step controls:

Table 10-8: Process Viewer Step

Control Item

Description

Process Viewer server directory

Change the name of the directory in which
PCDSRVR isplaced if it differs from the
default / usr/ bi n directory name. The
directory name hasto be specified using the
local target file system directory tree.

Browse

Invokes the Browse for FTP folders dialog
box. Select the existing directory where
PCDSRVR resides.

CauTioN! The FTP directory tree and
file system directory tree on the target
should be the same because the full
directory nameis used to invoke
PCDSRVR on the target.

Process Viewer server TCP/IP port
number

Because the current implementation does
not allow changing the default TCP/IP port
used by PCDSRVR, thisfield is grayed out.

Target Administration Tasks

VisualLynux provides capabilities for performing the following Target

Administration tasks:
* Creating aNew Target

» Editing Target Properties

* Renaming a Target

* Removing a Target

e Setting a Default Target
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Creating a New Target

« Specifying Target Selection Mode

¢ Running Commands on the Target

Creating a New Target
To create a new target:

1. Invoke the Target Administration Dialog Box.

2. Pressthe New target button.

Target Administration invokes the Target Wizard, which guides you through
defining new target properties.

Editing Target Properties

To edit target properties, do the following:
1. Invoke the Target Administration dialog box.
2. Select the target from the target tree.
3. Pressthe Edit target properties button, or

Press the right mouse button and select the Edit target command from the
popup menu.

Thisinvokes atabbed Target Properties dialog box. Select the page or pages you
want to edit and follow the rules described in the Target Wizard section.

¢ Target |dentification Step

* Network Connection Step

* Authentication Step
o Utilities St
e Projects Directory Step

« Debugaing Step
* Process Viewer Step
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YisualLynux Target Properties
Utilities | Praojects Directom I Debugaing | Process Yiewer
Target |dentification | Metwark Connection I Authentication

E ach Target definition must have a unique name uzed to identify that target on the
YWindows spztemn. The Target Mame does naot necezsarily have to match the target's
netwark, "host'" name.

Target name
|

The "Windaws host communicates with the target uzing either an Ethernet connection or a
zenial line connection,

Phyzical Connection to target

%ty computer iz connected to target using local area network

) Mycamputeniz connested o target by serialline

0k | Cancel I Sl

Figure 10-11: Target Properties Dialog Box

Removing a Target
To remove atarget do the following:

1. Invoke the Target Administration Dialog Box.

2. Select the target you wish to remove from the target tree.
3. Pressthe Remove target button, or

Press the right mouse button and select the Remove command from the
popup menu.

Target Administration asksif you really want to remove the target because this
operation cannot be undone.

Setting a Default Target
To set the default target, do the following:
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1. Invoke the Target Administration Dialog Box.

2. Select the target you want to set as the default.
3. Pressthe Make default button, or

Press the right mouse button and select the Make default command from
the popup menu.

If you select atarget that is already set as default, the Make default button is grayed
out.

Specifying Target Selection Mode

To specify the target selection mode used to connect to the target while
VisualLynux is being launched, do the following:

1. Invoke the Target Administration Dialog Box.

2. Pressthe Options button.

This invokes the Target selection dialog box (see following dialog box). Select the
target selection mode you wish to use when VisualLynux invokes tools.

Target selection

% Always uze default target for Visuallynos utilities

" Enable me select target before launching YisualLynux utiities

 Alwayps invoke Yisuallynus utiliies without tanget

(] I Cancel

Figure 10-12: Target Selection Dialog Box
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The following controls appear in the target sel ection dialog box:

Table 10-9: Target Selection

Control Item Description

Always use default target for VisualLynux | If this option is selected, VisualLynux

tools automatically tries to connect to the default
target while atool is starting. Thisis the
default mode.

Enable me to select target before If this option is selected, VisualLynux

launching VisualLynux tools always brings up the dialog box that allows

you to select the target to which atool has
to be connected.

Always invoke VisualLynux utilities If this option is selected VisualLynux does
without target not try to connect automatically to any
target. You should connect to the target
after atool has been launched using the
tool’s commands.

Renaming a Target
To rename target do the following:
1. Invoke the Target Administration Dialog Box.

2. Select the target you want to rename from the target tree.

3. Pressthe right mouse button and select the Rename command from the
popup menu, or

Click once more on selected item label.

Target Administration changes to label edit mode. After editing, press Enter or
select another item in the tree. Target Administration verifies that the new name
you have entered in the edit box is unique, and rejects changesiif it is not unique.

Running Commands on the Target
To run acommand on a target, do the following:

1. Invoke the Target Administration Dialog Box.

2. Select thetarget on which you are going to run a command.
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3. Pressthe Run command button.

Target Administration invokes the Running Commands on the Target dialog box,
which allows you to run commands using the Renot e shell (see next figure).

Run Command Dialog Box

The Run command dialog box allows you to run commands on the target using the
Renot e shell. Thiswindow also pops up if Target Administration runs servers on
the target to support VisualLynux utilities (for example, Cross Process Viewer),
and an error occurs.

Running command on target Leonid PC

Running... podsry

RS5H: can't establish connection
-» leonid: Connection refuzed
Command returned code 1

Command ta run Ipcdsw &l Fiur...

Cloze |

Figure 10-13: Run Command Dialog Box
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The following controls appear in the Run Command dialog box:

Table 10-10: Run Command Dialog Box

Control Item

Description

Command to run

Enter the command you want to run on the
target. If the dialog box isinvoked (e.g., when
starting Cross Process Viewer on the selected
target) thisfield isfilled in by the program.

Run Press this button to run the command on the
target. The button is enabled only if the previous
field isfilled in. The program disables this
button after command execution has begun.

Close When the command is being executed, this

button is called Cancel. Pressing it interrupts
current command execution. After the command
has been executed, the button name changes to
Close. This button closes the Run command
dialog box.

Command output

The command output window is placed at the
top of the dialog box. Thiswindow shows output
from the Remote Shell utility. Thefirst line of
output dways displays " Runni ng
command_t ext" and thelast line showsthe
return code from the RSH utility. You can use
this line to check the success of command
execution.
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e LYNUXWOI ks Cross Process
Viewer

Overview

This LynuxWorks Cross Process Viewer (CPV) isa part of the VisualLynux
Integrated Development Environment (IDE). CPV runs on Windows cross
development hosts and communi cates with LynxOS or BlueCat Linux target
machines to display all processes and threads running on the target.

The LynuxWorks CPV program (cpv. exe) monitors a target system for
information on load average, memory usage, and processes and threads statistics.

Listed below are the main CPV functionalities:
e The CPV Window

* FileMenu
« View Menu
e Options Menu

« HelpMenu
e Cross Process Viewer Toolbar Buttons

NoTe: While CPV can be called from VisualLynux, it can also be executed
separately to monitor target systems with LynxOS or BlueCat Linux after the
development cycle. This use of CPV does not require Visual Lynux.

Torun CPV from an MS-DOS window, enter cpv -t target name

where t ar get name isaname or |P address of the target. You can also enter just
cpv and specify atarget or |P address using the File->New menu item.
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The CPV Window

ﬁ Crozs Process Viewer [ Target = vald ] |_ (O] x|
Fle ‘iew [Options Help
B E~ 7
100
a0
1}
40

LN SN AP AT

m 10 20 a0 40 a0 1] 7 a0 40 100 110 120
Counter Color Last AvErage Min [E=rs Scale Width Style
Load average] 0.223 0186 0.000 1.502 10.000 1 —
Idle percent — 63.000 93.222 10101 99.074 1.000 —
Ugerpercent  me— 32.000 4.727 0.000 g1.818 1.000 1T —
Kernel percent  s— 4.000 2.023 0.000 38614 1.000 1 —

Type Total Luhd Free User Kern
REAL 32384 8300 gE40 17968 5776

WIRT B5536 52108 52324 13212 ]
Mame pid ppid pri 5 text data stack time useril
Ihinfsyncer 21 1 18w [12 [E [ B3 0.21 root
usthingdt serm 3391 17w W3 | 345 [ Hil 1542 vald
ihindrlogin 35033 17 w48 |28 I8 226 vald -
ool A B - . el
For Help, press F1 i

Figure 11-1: CPV Window

The CPV Window displays four panes:
e Performance pane
¢ Memory Usage pane
* Processes pane
e System Tasks pane (for LynxOS only)

Theinformation in all four panes reflects the state of the current target with which
CPV has a session with and is updated after periodic transactions between CPV
and thetarget. The duration of the interval for periodic transactionsis set by the
user. The default is 1 second. The possible range is between 0.5 seconds and 30
seconds.
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CPV Window Panes
The following table describes the panes in the CPV window:

Table 11-1: CPV Panes

Pane Display

Performance pane The modes of display and display items are listed below:

Text

* Load average valuesfor 1-, 5-, and 15-minute intervals

* CPU state (i dl e/ user/ ker nel ) in percentages

» Number of processes selected for display, including the number
of deeping processes and those on the CPU

Chart
A chart of performance counters and the list of selected
performance counters

Histogram

A histogram of performance counters and the list of selected
performance counters - Performance counters include:
*Load averagel

*Load averageb

*Load averagel5

*l dl e percent

*User percent

*Kernel percent

*LWM real (LynxOSonly)

*Free real

eUser real (Used real forBlueCat Linux)
*Kernel real (LynxOSonly)

Buffers real (BlueCatLinuxonly)

*Cached real (BlueCatLinux only)

«LWM virtual (LynxOSonly)

*Free virtual

eUser virtual (Used virtual forBlueCatLinux)
*Process nunber (LynxOSonly)

*Waiting processes (LynxOSonly)

*Paged i n (BlueCat Linux only)

*Paged out (BlueCat Linux only)

* Swapped in (BlueCat Linux only)

* Swapped out (BlueCat Linux only)

eI nterrupts (BlueCat Linux only)

«Cont ext switches (BlueCatLinux only)
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Table 11-1: CPV Panes (Continued)

Pane

Display

Memory Usage pane

Displays the text and graphical bars representing memory usage
information in the target system:

LynxOS.

Displays values for the total amount of real and virtua (if any)
memory in the target system, low water mark (LWM), free and
user real and virtual memory, and real kernel memory.

BlueCat Linux:

Displays values for the total amount of real and virtua (if any)
memory in the target system, free memory, memory used for
system buffers, cached memory, shared memory, free and used
swapped memory.

VisualLynux User’s Guide




File Menu

Table 11-1: CPV Panes (Continued)

Pane

Display

Processes pane

Displays the following information for each selected process and
each additional thread:
*name

epid

*ppid

*pgrp

esid

epri

*S (state)

etid

etotal tine
esystemtine

euser tinme

*l ast percentage
total percentage
euser nanme
*senmaphore on wait
enunmber of files
«fl ags

edevi ce nane
enmenory informati on (graphical barsand text values)

System Tasks pane
(LynxOS only)

Displays the following information:
*nane

etid

epri

*S (state)

estack
esystemtine

*l ast percentage
total percentage
esemaphore on wait
«fl ags

File Menu

The File menu initiates the following actions:

« Initiates a new session with atarget running LynxOS or BlueCat Linux.

e Makes asnapshot of the current session and savesit in afile.
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» Opensafile containing a snapshot and displays it in the panes.

e Specifies the most recent sessions.

» Specifies the most recent files (with snapshots).
» Exitsfrom the CPV.

Hew zession... Clrl+H
Open... Chrl+0
Save [t e
Save fs...

Recent zessions 4
1 Snapl.cpy

2 E:waldh.. Sepedhwald.cpe
3 E:hwaldbU ntitled.cpry
4 H:healdh 1 Suntitled. cpy

E xit

Figure 11-2: CPV File Menu

The following table lists the CPV File menu controls:

Table 11-2: CPV File Menu

Command

Description

New session

Displays adialog box to specify atarget machine name or IP
address.

Open Displays aFile Selection dialog box to select a Cross Process
Viewer snapshot.

Save Makes a snapshot and savesit in the file specified in the Save As
dialog box.

Save As Displays a dialog box to specify afile name for the snapshot.

Recent sessions

Displays a cascade menu to specify atarget for anew session.

File list Lists the latest snapshots. You can select one of the latest
snapshots using this menu item instead of Open.
Exit Terminates the Cross Process Viewer session.
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View Menu

The view menu (see figure below) controls the visibility of the toolbar, the status

bar, and the four panes.

v Tonlbar
v Status Bar

Performance k
v Memary Lzage
v Processes
sstem tastks

Figure 11-3: CPV View Menu

The following table shows the CPV view menu controls:

Table 11-3: CPV View Menu Controls

Control Item

Description

Performance

Displays a cascade menu that allows you to select
one of three modes to represent the target system
parameters in the Performance pane.

Text

Displays system load averages for the last 1, 5, and
15 minutes; percent of time the system has spent in
idle, user, and kernel states during the last quantum;
the number of running or sleeping processes and
threads.

Chart

Displays target system parameters (counters) as a
dynamic chart. You can add or remove counters and
modify their look.

Histogram
Displays target system parameters (counters) as a
dynamic histogram.

Memory Usage

Toggles the visibility of the Memory Usage pane.
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Table 11-3: CPV View Menu Controls(Continued)

Control Item Description
Processes Toggles the visihility of the Processes pane.
System tasks Toggles the visihility of the System tasks pane
(LynxOS only).

Options Menu

The options menu displays one of the options dialog boxes shown below:

Performance Chart Optionz  Cil+F

Add to Counters Chrl+4
Proceszes Optionz Ctrl+F
Sort Options Ctel+T

Figure 11-4: CPV Options Menu
The following table describes the CPV options dialog boxes:

Table 11-4: CPV Option Dialog Boxes

Command Description
Performance Chart Options Displays Performance Chart Options dialog box.
Add to Counters Displays Add to Counters dialog box.
Process Options Displays Processes Options diaog box.
Sort Options Displays Sort Options dialog box.

Performance Chart Options

The CPV Performance Chart Options item displays the Performance Options dialog
box for changing Performance pane settings

248 VisualLynux User’s Guide



Add to Counters

Performance Options Dialog E

W Wettical labels V' Horizontal labels
™ Wertical grid ™ Horizontal grid
W Legend Yertical maximum; I'IEIEI
]9 | Cancel |

Figure 11-5: Changing Performance Pane Options

The Performance Options dialog box controls are shown below:

Table 11-5: Performance Options Dialog Box

Command Description

Vertical labels Displays the vertical scale to represent counter values.

Horizontal labels Displays the horizontal time scale.

Vertical grid Displays vertical lines representing time intervals.

Horizontal grid Displays horizontal lines representing counter values.

Legend Displays counter information such as type, color, minimal,
last and maximal values, scale and line style.

Vertical maximum Sets the maximum visible counter value. Used for vertica
|abels representing scaled counter values.

Add to Counters

The CPV Add to Counters dialog box allows you to change Performance pane
counter options:
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Add. Modify or Delete Performance Counters [ %]
Counters:
Uszer percent
F.emel percent LI
Eolo[:l — j Scale: I-ID j width: I j Shyle: I j

Add | flmdifis | Delete | Cancel |

Figure 11-6: Add to Counters Dialog Box

The controls for modifying performance counters are shown below:

Table 11-6: Add, Modify or Delete Performance Counters

Control Description
Counters Used to add or delete a counter from the active set, or
to select a counter for modifications.
Color Selects acolor for the counter.
Scale Modifies scale factor for the counter value.
Width Sets line width for the counter.
Style Selects line style for the counter.

Processes Options

The CPV Processes Options Settings depends on the target operating system. The
Cross Process Viewer supports two operating systems on the target machine and,
correspondingly, displays two different dialog boxes:

¢ LynxOS Processes Options

» BlueCat Linux Processes Options

LynxOS Processes Options
The LynxOS cpV Options dialog box is shown below:
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LynxOS Processes Options

CPY Ophions - What to Dizsplay
Idz Other figldz
(i = [v Parent D ¥ User name
" Qwner processes
[ Group D [ Semaphor on ' ait
Select additional procezzes [~ Seszion D ™ Number of files
[v ldle process [process 0] —
Prionty % State - A
[v Processes without contral terminal [v  Priority Tiags
¥ State [ Device name
Select only proceszes with zpecific ID M emony
™ Processes with specific UID: ¥ Process Test [ Data size limit
™ Processes with specific PID: [v Process Data [ Data size percentage
B s e R [v Process/Thread Stack [ Stack size percentage
[ Shared pages [ Stack size limit
Thread
™ Display Thieads (B85 [ Shared regions ¥ Spstem stack
Time b emon bars
[v Total Time v Process Text [ Data size percentage
[ Swstem Time :
. v
[ Last Percentage v Process Data [ Stack size percentage
[ Total Percentage ¥ Process/Thread Stack [ Spstem stack
Buanturn inmilisec [ong =
(500 - 30000) =
Apply | Save | Default | Cancel

Figure 11-7: LynxOS Processes Options

NOTE: Memory bars section (bottom right) toggles settingsto display barsfor some
of the memory parameters.
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The controls in the LynxOS cpPV Options dialog box are described bel ow:

Table 11-7: LynxOS Processes Options

Control

Description

Other processes

Displays information for other processes, not just processes
owned by the user.

Owner processes

Displays information only for processes owned by the user.

Idle process (process 0)

Displays information about theidle (i ni t ) process, idle
system time.

Processes without
control terminal

Displays information about processes without a control
terminal.

Processes with specific
uiD

Displays only processes owned by a specific user. Check the
box and enter the user name.

Processes with specific
PID

Displays only processes with a specific process ID.

Processes with specific
PGRP

Displays only processes with a specific process group ID.

Display Threads

Displays processes as well astheir threads.

Total Time

Includes processtotal time information.

System Time

Includes process system and user total time information.

Last Percentage

Includes percentage of CPU time for the latest quantum.

Total Percentage

Includes percentage of CPU time for the entire CPU active
period.

Parent ID Includes parent process id information (ppi d).
Group ID Includes process group id information (pgr p).
Session ID Includes session id information (si d).

Priority Includes priority information (pri ).

State Includes process state information (S).

User name Includes user name.

Semaphore on Wait

Includes semaphore hexadecimal value.

Number of Files

Includes information about open files.

Flags

Includes processes (and threads) and flags information.
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Table 11-7: LynxOS Processes Options (Continued)

Control

Description

Device name

Includes the device name if the process owns the control
terminal.

Process Text

Displays the size of the text segment in KB.

Process Data

Displays the size of the data and segment in KB.

Process/ Thread Stack

Displays the size of the user stack in KB.

Shared pages

Displays the number of shared pages.

Shared regions

Displays the number of shared regions.

Data size limit

Displays datasize limit in KB.

Data size percentage

Displays data size percentage.

Stack size percentage

Displays stack size percentage.

Stack size limit

Displays stack size limit in KB.

System stack

Displays system stack size.

Quantum (in millisec)

Sets the duration of time quantum, that is, the timeinterval
between consecutive snapshots. Varies from 500 milliseconds
to 30 seconds.
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BlueCat Linux Processes Options
The BlueCat Linux cpV Options dialog box is shown in the figure below:

CPY Options - What to Dizplay

Proceszes
Other procezzes

.

<

1 717

Select additional processes

Processes without control terminal

Select anly processes with zpecific D

Processes with specific LID:

Processes with zpecific PID:

—
—

Processes with zpecific PGRF:

Timne
Tatal Time
Syztem Time

Last Percentage

Total Percentage

Apply |

Huantum in millizec
[500 - 30000)

Save |

S L < 1% 7171l

1111

|ds
Parent |D

Group D

Seszsion 1D
Friority & State

Pririty

Mice

State

Tazk

Fezident
Shared
Fezident tewt
Rezident library
Rezident data
Diirty pages
Swapped

Tazk
Regident
Shared
Swapped
Tatal wirtual

=

2000 —

Default |

<]

171 71T

bk ernary

I A N A Al

b ermorny bars

1% X%

Cancel

Other fields
llzer name

Semaphor on Wwait
Humber of files
Elag

Device name

Total wvirtual
Locked
Total rezident
Data

Stack
Executable
Library

T otal rezident
[rats

Stack
Executable
Library

254

Figure 11-8: BlueCat Linux Processes Options
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The controlsin the BlueCat Linux cpV Options dialog box are described in the
following table:

Table 11-8: BlueCat Linux Processes Options

Command Description
Other processes Displays information for other processes, not just
processes owned by the user.
Owner processes Displays information only for processes owned by the
user.
Processes without control Displays information about processes without a control
terminal terminal.

Processes with specific UID Displays only processes owned by a specific user.
Check the box and enter the user name.

Processes with specific PID Displays only processes with specific process ID.

Processes with specific PGRP | Displays only processes with specific process group ID.

Total Time Includes process total time information.

System Time Includes process system and user total time information.

Last Percentage Includes percentage of CPU time for the latest quant.

Total Percentage Includes percentage of CPU time for the entire CPU
active period.

Parent ID Includes parent process ID information (ppi d).

Group ID Includes process group 1D information (pgr p) .

Session ID Includes session ID information (si d).

Priority Includes priority information (pri ).

Nice Includes nice information (ni ce).

State Includes process state information (S).

User name Includes user name.

Semaphore on Wait Includes semaphore hexadecimal value.

Number of files Includes information about open files.

Flags Includes process flags information.

Device name Includesthe device nameif the process ownsthe control
terminal.
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Table 11-8: BlueCat Linux Processes Options (Continued)

Command Description

Task Displaystask size.

Resident Displays resident size of the task.

Shared Displays size of shared memory used by task.

Resident text Displays resident size of the text segment.

Resident library Displays resident size of library code used by task.

Resident data Displays resident size of the data segment.

Dirty pages Displays size of dirty pages.

Swapped Displays size of the swapped portion of the task.

Total virtual Displaystotal virtual size of the task.

Locked Displays size of locked memory.

Total resident Displays total resident size of the task (including
libraries).

Data Displays size of the data segment.

Stack Displays size of the stack.

Executable Displays size of the executable.

Library Displays size of memory used by libraries.

Quantum (in millisec) Sets the duration of time quantum, that is, the time
interval between consecutive snapshots. Varies from
500 milliseconds to 30 seconds.

NOTE: Memory bars section (bottom right) toggles settingsto display barsfor some
of the memory parameters.

Sort Options
The CPV sort options dialog box is shown below:
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Sort Options

Sort options
Sart By
' Pids ' Time
" Hierachical " Last Percentage
' Priority ' Tolal Percentage
" Groups " Last Systern Percentage
" Memany " Taotal Systemn Percentage
' Sids
[T Soit in reverse order
Save Cancel
Figure 11-9: Sort Options Dialog Box
The Sort options controls are described in the table below:
Table 11-9: CPV Sort Options
Command Description

Pids Sorts by process IDs.

Hierarchical Sorts processes in the same order as they are represented in the
kernel hierarchical tree, that is, first displays a child, then a
brother.

Priority Sorts by process priority.

Groups Sorts by process group IDs.

Memory Sorts by total memory the process occupies, that is, text segment,
data segment, and stack.

Sids Sorts by session IDs.

Time Sorts by time elapsed.

Last Percentage Sorts by the sum of user and system percentage of CPU time for

the last time quantum.
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Table 11-9: CPV Sort Options (Continued)

Command Description

Total Percentage Sorts by the sum of user and system percentage of CPU time for
the whole time interval that Cross Process Viewer has been
active.

Last System Sorts by system percentage of CPU time for the last time

Percentage quantum.

Total System Sorts by system percentage of CPU time for the whole time

Percentage interval that Cross Process Viewer has been active.

Sort in reverse order | Sorts by options above, but in reverse order.

Help Menu
The Help menu displays the following dialog boxes:
* Help Topics

* About CPV

Cross Process Viewer Toolbar Buttons

The figure below shows the CPV toolbar. Buttons are described in the following
table.

B Ex?

Figure 11-10: CPV Toolbar
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The toolbar buttons initiate the following actions:

Table 11-10: Cross Process Viewer Toolbar Buttons

Button

Action

Initiates a new session with atarget running
LynxOS or BlueCat Linux.

L oads a snapshot from afile.

Saves the current state (a snapshot) to the file.

Wﬂﬂﬂa-

Displays the Processes Options dialog box.

e

Displays the Add to Counters dialog box.

=3

Displays VisualLynux Help.
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BTP Overview
The Bootp-Tftp-Pftp (BTP) utility provides servers for booting targets remotely.

A target isacomputer or device for which the user devel ops LynxOS or BlueCat
Linux applications and kernel images (using VisualLynux or a command-line tool
on a Windows host). The target is connected to the devel opment/host computer
through a network or parallel port connection.

BTP uses the TCP/IP protocol for communicating with targets, and the Parallel
Port Protocol as the primary tool to transfer files between the host and the target.

Choose from the following BTP topics:
e BTPOverview
» General BTP Page
» Bootp Page
o Tftp Page
« Pftp Page
* Bootp DB Entry
« BTPTray lcon

BTP Servers

The Bootp-Tftp-Pftp utility provides three servers for booting targets remotely:
* Bootp (Bootstrap Protocol) server
e Tftp (Trivial File Transfer Protocol) server
« Pftp (Paralel Port File Transfer Protocol) server
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262

Bootp and Tftp servers work together to service target booting requestsviaa
TCP/IP network. Thisversion of BTP includes the Bootp server that supports only
single-domain Ethernet local networks. The Tftp server supports TCP/IP networks
and uses the UDP protocol to communicate with atarget. The target should use
Bootp and Tftp protocols to be remotely booted via Ethernet network.

The Pftp server uses a special Bidirectional Parallel port driver to communicate
with atarget viaa paralel port interface and implements the Parallel port File
Transfer Protocol. The target should also support this protocol and use the
appropriate parallel port driver. BTP includes two drivers, (for Windows NT/2000
and Windows 98) both of which support the conventional L PT ports of the
Windows host system. LynuxWorks Cross Devel opment Kits (Tools) include
appropriate parallel port driversfor LynxOS and BlueCat Linux operating systems.

Starting BTP

BTP can be started from an MS-DOS command-line window, by double-clicking
the icon in the Windows Explorer, or by double-clicking the BTP icon on the
Desktop (provided the user has created a shortcut).

If started from an MS-DOS command-line window or by double-clicking a
shortcut, the command syntax can include optional parameters:

btp [ b={start|stop} ] [ t={start|stop} ] \
[ p={start|stop} ]

wherethe b, t,and p denote Bootp, Tftp, and Pftp servers, respectively,
start forcesthe server to be started automatically,
and st op preventsthe server from being started automatically.

When akeyword is omitted, adefault valueis used. Set the default by checking or
unchecking the Launch server at startup box and clicking Apply in the corresponding
page of the BTP dialog box.

You can start and stop a server dynamically by using the start/Stop buttonsin the
corresponding page of the BTP dialog box.

The BTP dialog box does not appear if BTP is started in hidden mode. The General
BTP Page contains the Hide Window at startup box to set the appropriate mode.

When started, the BTP Tray Icon appearsin the Windows tray bar (in the right part
of the task bar). The icon shows the status of BTP servers and can be used to
display or hide the BTP dialog box.
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BTP Dialog Boxes
The main BTP dialog box contains four pages:
* General BTP Page

e Bootp Page
e Titp Page
» Pftp Page

The General BTP Page displays copyright and version information and is used to
set the BTP startup mode. Other pages are used to dynamically start or stop the
appropriate server or to modify its options.

The Bootp Page displays the Bootp DB Entry page when you click New or Modify.

General BTP Page
The General BTP pageis used to set the BTP startup mode.

T Bootp-Tftp-Pltp E

| Bootp | Thtp | Fftp |

LYNUXWORKS BTP Werzion 1.0

Lynuswiorks, Inc.
Copyright [C] 2001

Welcome to BootpdT ftp/Fltp service wtility!

The utility launches zeparate threads for Baatp, Titp and Pftp
servers. Use appropriate page to specify whether the server
should be launched automatically during startup.

Apply button zaves changes for particular page.
Reset button restares contents of the page.
Hide button hides the window in the tazk tray.

[ Hide Window at startup

E xit Hieset Sppi | Hide I Help

Figure 12-1: General BTP Page
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The following control is available on the General BTP page:

Table 12-1: General BTP Page Commands

Control Description

If checked, and the Apply buttonisclicked, BTP starts
up in hidden mode the next timeit isinvoked. The
BTP dialog box does not appear. Usethe BTP Tray
lcon to display the dialog box.

Hide Window at startup

Bootp Page

The Bootp pageis used to modify Bootp server options, dynamically start or stop
the Bootp server, or display the Bootp DB Entry dialog box.

T Bootp-Tip-Pftp

General  Bootp |Tftp |F'ft|:- |

— TCR/IF Parts
Server IB? Client Isa
— Target list

Mew... |
ppc2

tdodify... |

¥ Launch server at startup

Stop |
Exit | Feset | Sl | Hide I Help |

Figure 12-2: Bootp Page
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The following table lists the Bootp page controls:

Table 12-2: Bootp Page Commands

Control

Description

Server

Specifies the Bootp server port number. Normally, you do not
need to modify this number normally because LynuxWorks OS
loaders use the standard server port number in Bootp requests.

Client

Specifies the Bootp client port number. Normally, you do not
need to modify this number normally because LynuxWorks OS
loaders use the standard client port number in Bootp requests.

Target list

Shows entries in the Bootp database.

« To create a new entry, click the New button.

» To modify an entry, select it and click the Modify button.
* To delete an entry, select it and click Delete.

Launch server at

Check the box and click Apply to start the Bootp server

startup automatically the next time BTP is invoked.
Click to start the server. The button label changesto Stop.
Start . .
Click again to stop the server.
Tftp Page

The Tftp page (see figure below) is used to modify Tftp server options or
dynamically start or stop the Tftp server.
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T Bootp-TFhp-Pitp E
General | Bootp  Thp | Fftp |
Server port
, F o : [0 =
Timeout [zec] |2 =i Retransmit count |10 =
— THtp folder
IG:\Tftpboot Browse. .. |
Access level IHead only frorn Titp folder j
wirite aptians IDD not write if file exizte j
—Loq file
IG:'\BTP'\Debug\ATﬂp.Iog Browse... |
¥ Launch at startup
Stop |

E it | HEset 1 | Hide I Help |

Figure 12-3: Tftp Page
The following table lists the Tftp page controls:

Table 12-3: Tftp Controls

Control Description

Specifies the Tftp server port number. You need not
Server port modify this value normally because LynuxWorks OS
loaders use the standard server port number.

Timeout (sec) Specifies atimeout used in the Tftp protocol.

Specifies the number of retransmit attempts in the Tftp

Retransmit count
error recovery protocol.

Specifiesthefull path for the Tftp file repository. Specify
only asimplefile name in the OS loader boot
command. Use Browse to find the Tftp folder. Use the
Access level and Write options drop-down liststo select
aproper access level, and write options (used in case a
file with the same name already existsin the Tftp folder).

Tftp folder
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Table 12-3: Tftp Controls (Continued)

Control

Description

Log file

Specifiesalog file for the Tftp server. Use the Browse
button to specify afile.

Launch at startup

Check the box and click Apply to start the Tftp server
automatically the next time BTP isinvoked.

Start

Click to start the server. The button label changesto
Stop. Click again to stop the server.

Pftp Page

The Pftp page (see next figure) is used to modify Pftp server options or
dynamically start or stop the Pftp server.

T Bootp-Thp-Phtp |
Gereral | Bootp | Thtp Fftp |
LPT part: | PT1 -
— Pftp falder
IG:'\Tftphool Erowse... |
Access level Fiead anly fram Pitp folder =l
—Log file
IG:'\BTF’\Debug'\Bpﬂp.Ing Brawze... |
[ Launch at startup
Start |

E it Efezet

sy | [ Hiee | Hel |

Figure 12-4: Pftp Page
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The table below lists the Pftp page controls:

Table 12-4: Pftp Page Commands

Control

Description

Lpt port

Use this drop-down list to specify the LPT port used to
boot the target.

Pftp folder

Specifies the full path name for the Pftp file repository.
You need supply only asimple file name in the OS
loader boot command. Use the Browse button to find
the Pftp folder. Use Access level to specify access level.

Log file

Specifiesalog file for the Pftp server. Use Browse to
specify afile.

Launch at startup

Check the box and click Apply to start the Pftp server
automatically when BTP is next invoked.

Start

Click to start the server. The button label changesto
Stop. Click again to stop the server.

Bootp DB Entry

The Bootp DB Entry dialog box is used to change Pftp target descriptions for the

Bootp server.
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HBBuutp DB Entry E

T arget name Ia"'ﬂ

Hardware address | 00 30: 23 00: 00: 10
[hexademical]

Target IP address I 172 17 . 1 .48
Server IP addiess I w72 01 .1 . 110

Mame server IP addrezs I 207 0021 185 0 10

Diomain name IL_I,Inu:-:Wu:urks.cu:um
Metwork type IEthemet j
Cancel Reset | Apply | Help |

Figure 12-5: Database Entry
The following table lists the Bootp DB controls:

Table 12-5: Bootp DB Commands

Control Description
Target name A symbolic name for atarget
Hardware address MAC address for the target

(hexadecimal)

Target IP address Target | P address sent to the target by the Bootp server

Server | P address sent to the target by the Bootp server -
If thisfield is blank, one of the current host addresses is
used to serve Bootp requests. Is useful in situations when
host gets I P address from a DHCP server.

Server IP address

Name server | P address sent to the target by the Bootp

Name server IP address server. Isoptional for thisversion of BTP.
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Table 12-5: Bootp DB Commands (Continued)

Control Description

Domain name sent to the target by the Bootp server.

Domain name Optiona for thisversion of BTP,

The current version uses only Ethernet local area

Network type networks.

BTP Tray Icon

270

The BTP Tray Icon (seefigure below) appearsin the Windows tray bar (in the right
part of the task bar). The icon shows the status of BTP servers and can be used to
display or hide the BTP dialog box.

@B s52aM

Figure 12-6: BTP Tray Icon

When the mouse cursor enters the icon area, atip text window appears to show the
servers currently active. Theiconitself also showsthe BTP status. If aserver isnot
active, the appropriate letter in the icon is grayed-out. In the example shown above
the Pftp server is not active.

Double-click theicon to display the hidden BTP dialog box or to set it asa
foreground window. When clicking with the right mouse button, a pop-up menu
appears, it can be used to switch the BTP mode or to terminate the program.

Festare ETP

E it from BETF

Figure 12-7: BTP Tray Icon Context Menu
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