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Overview

1.1 Introduction

Thank you for purchasing Tornado!

Tornado 2.0 provides a greater level of accessibility for users unfamiliar with
Tornado, and increased productivity for experienced developers. Key features of
this release are:

an integrated version of the VxWorks target simulator (VxSim)

an integrated version of the WindView logic analyzer for the target simulator
a new project facility

a new debugger engine and GUI

The target simulator allows you to experience Tornado — as well as begin
developing hardware-independent modules — without target hardware. The
integrated version of WindView provides dynamic visualization of application
behavior on the simulator. The new project facility provides automated graphical
features for managing project files, configuring VxWorks, and building
applications. The new debugger GUI is easier to use and provides more direct
access to debug information.

This guide describes how to install Tornado and other compatible products. It also
provides a simple tutorial that demonstrates the use of the project facility, the
integrated versions of the target simulator and WindView, and the Tornado
debugger. The tutorial is designed to provide new users with an accessible
introduction to the key features of Tornado and their use in application
development. It is also intended to provide experienced Tornado users with an
introduction to major innovations in the development environment.
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NOTE: The integrated target simulator (VxSim-Lite) runs as a single instance per
user, without networking support. Optional products such as STREAMS, SNMP,
and Wind Foundation Classes are not available for this version. The full-scale
version of the simulator, VxSim, is available as an optional product. It supports
multiple-instance use, networking, and all other optional products.

The integrated version of WindView is designed solely for use with the VxWorks
target simulator. WindView is available as an optional product for all supported
target architectures.

1.2 Terminology and Conventions

The following terms are used in this document:

host
A computer on which the Tornado IDE runs.

target
A processor board that runs VxWorks (Tornado’s real-time operating system)
and applications developed with Tornado.

target server
A service that runs on the host and manages communications between host
tools (such as the Tornado shell, debugger, and browser), and the target system
itself. One target server is required for each target.

Tornado registry
A Tornado service that keeps track of, and provides access to, target servers.
Only one registry is required on a network, but registries may be run on each
Tornado host.

The following conventions are used in this document:

As a convenience, the drive and root installation directory are identified as
c:\tornado in this document, but the location is determined by the user at
installation.

A series of items to be selected from the GUI is denoted by A>B>C. The
elements A, B, and C may be menu items, buttons, or tabs.



Installing Tornado

2.1 Introduction

A CAUTION: Before you install Tornado, see the Tornado Release Notes for information
about host operating system requirements, including release levels, required
patches, and upgrade methods.

In brief, installing Tornado involves:
(1) Locating the Tornado installation key.
(2) Selecting a user account to use for installation.

(3) Running the SETUP installation program, which requires an installation key,
as well as some additional information about the user(s) and the project for
which Tornado has been licensed.

These steps are described in detail below.

NOTE: The installation instructions in this section also apply to any
Tornado-compatible Wind River Systems product (such as WindView) that you
may purchase separately. Optional products should be installed in the same
directory tree as the version of Tornado for which they have been released.
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2.2 Locate the Installation Key

If you have purchased Tornado, your installation key is printed on a leaflet in the
Getting Started packet that includes the CD-ROM and this guide. For the evaluation
version of Tornado, the installation key is printed on the CD-ROM liner notes.

If you cannot find the installation key, contact Wind River Systems by e-mail at
license@wrs.com. Please include your sales order number if you have purchased
Tornado; otherwise indicate that you want to install the evaluation version of
Tornado.

You can also call 1-800-545-WIND (1-800-545-9463) in North America and ask for
Key Administration. In other locations, contact the nearest Wind River office.

2.3 Select a User Account for Installation

For Windows NT hosts, choose a user account to use for the installation procedure,
and sign on to the host system as that user.

You may wish to use an account with administrative privileges. Doing so creates a
common program group that is accessible by every user who signs onto that host.

2.4 Run SETUP

A

CAUTION: Before you install Tornado on your Windows host, TCP/IP networking
must be installed. Tornado can operate over a raw serial connection between the
host and target systems, and can operate on standalone systems that have no
network connection with other hosts. However, the Tornado tools use the TCP /IP
protocol to communicate with one another, and you must therefore have TCP/IP
on your host even if it is not on a networked system. The Windows TCP/IP
package is generally installed with the operating system. Consult your Windows
documentation for information on installing and configuring TCP/IP.
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CAUTION: Before you install Tornado, long file names must be enabled on your
Windows host (the default for Windows installations).

Start SETUP

Insert the Tornado CD-ROM in the CD-ROM drive. The SETUP program starts
automatically.!

The Welcome dialog box appears. To continue, click Next.

',"-=‘. Welcome K Ed

Tormnado 2.0 for mc68k
‘Welcome to the SETUP program.  This program will

inztall Tornado 2.0 on your computer.

It iz strongly recommended that you exit all programs
and dizable virus protection before ing this
SETUP program.

Al any time, you can quit the SETUP program by clicking the
<Cancel> button. “'ou also can go back to previous dialog boxes
by clicking the <Back> button. To accept the current settings for
a dialog box and go on with the installation process, click the
<Mext: buttan.

WARMIMG: This program iz protected by copyright law and
international treaties.

Unauthaorized reproduction or distribution of thiz program, or any
portion of it, may result in severe civil and criminal penalties, and
will be progecuted ta the maximum extent possible under law.

< Back Mest » Lancel

NOTE: The SETUP GUI has context-sensitive help that provides detailed
information about using SETUP and about the installation process. Click on the ?
(question mark) in the title bar and then click on the object you want help with.

NOTE: Each SETUP dialog box has a Cancel button, which you can use to quit
installing Tornado. To continue to the next box, click the Next button. To return to
the previous box to review or change information you have entered, click the Back
button (which is grayed-out if it cannot be used).

. If you have cancelled or completed an installation, you can start SETUP again by displaying

the contents of the CD-ROM drive (using Windows Explorer or a comparable file manager)
and double-clicking on SETUP.EXE, which is at the root of the CD-ROM file system.



Step 2:

Step 3:

Step 4:

Step 5:

Tornado 2.0
Getting Started Guide

Review the Readme Information

The README.TXT window appears, which contains important information
developed after the Tornado Release Notes were completed. When you have finished
reviewing this information, click Next.

Review the License Agreement
Read the license agreement. If you agree with its conditions, click | Accept and Next
to proceed with installation. If not, click Cancel.

Enter User Information and Installation Key

Enter the primary user name, your company name, and the installation key in the
User Registration dialog box. To continue, click Next.

;"-:‘. User Registration [ 71|

Below, twpe your name, the name of your company, and your
installation key, which can be found on a page accompanying
thiz release entitled TORMNADD INSTALLATION KEY.

Mame |xen0

Company |nearAndfar

Key |7 P-uPEEK Gy 3-723eL 93K prl =l

Information

CD nurnber: TDKA12837-2C-00
CD description:  Tornado 2.0 for mcB8k

< Back I Mest » I Lancel

If you have already installed other Tornado products from the same CD-ROM, you
can select the installation key from the drop-down list. Otherwise, copy it from the
installation key leaflet.

If you are installing the evaluation version of Tornado, the installation key is
printed on the CD-ROM liner notes.
Choose the Type of Installation

You have the choice of installing Tornado on the local host, or of providing access
to Tornado installed on a remote server. The first option installs the full Tornado
program on the local host. The second option installs only the Tornado program
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group in the local Start menu, so that the copy of Tornado on the remote server can
be run from the local host. The second option can also be used to provide access to
Tornado installed locally under a different version of Windows (for a dual-boot
system).

',"-=‘. Installation Options EHE

Chooze the type of installation:

Inztalls the Tormado products, tools, compilers, and other
optional components that you may have purchased.

= Program Graup

Installz anly the Tomado program group and tools icons for
access o Tomado tools installed on a remaote server.

< Back I Mest » I Lancel

If you want to install on the local host, select Full Install and click Next.

If you want to provide access to Tornado installed on a server, or installed locally
under another version of Windows, select Program Group and click Next. The Select
Directory window appears. Enter the drive and directory path, or click Browse and
use the browser to identify the drive and path. To continue, click Next.

NOTE: If you selected Program Group, rather than Full Install, go to Step 9: Select a
Name for the Start Menu Program Folder, p.10, and skip the intervening steps in the
installation process.
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Enter Project Information

Enter your project name and the number of users in the Project Information dialog
box. The license number field is completed automatically. To continue, click Next.

',"-=‘. Project Information HE

Please enter your project name, and the number of licensed users
on the project in the spaces below. The information can be
found on your Tormado Installation Keys form that iz shipped with

the product.
WHRS License Mumber |1 2745
Froject Mame |netWidget

Mumber of Tormado Seats |30

Lancel

Specify the Installation Directory

Tornado and its related products are designed to be installed in a single directory
tree. Specify the drive and root directory for that tree in the Select Directory dialog
box.

WARNING: Do not install Tornado in a directory whose path includes embedded
spaces (for example, c:\Program Files\ Tornado). Installing Tornado in such a path
causes make and other essential utilities to malfunction.

WARNING: Do not install Tornado in the same directory as a previous release of

Tornado, or in the same directory as versions of Tornado for other target operating
systems (such as Tornado for I,0). Unpredictable behavior may result. To remove
a previous release or another version of Tornado, see 2.5 Uninstalling Tornado, p.13.

You can use the Browse button to display a file browser to locate and identify the
installation directory. If the directory you specify does not exist, you will be
prompted with the option to create it.

To continue, click Next.
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Review Product List for Installation

All of the products you ordered are marked as selected in the Select Products dialog
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box by a check in the box to the left of the product name.

',"-=‘. Select Products EHE

Ir the option list below, please check all items you wish ta install.
SETUP fileg will be copied to your selected directory and take up

B.3 ME of digk space.

Products [Grey box indicates additional components selectable.]

[w] Drriver Objects/Headers: mcE8k
] Tomado Object: hpS?DD w mcBBk
[ ] Tarmadao Object: ans » mchok
:Tum:u:l._. (e i

1 TrueFFS For Tomado chSk
] WubdP Object: mcE8k

] Wbl Object: mcBak

[] Wuworks BSP: fads302-fads302en

Space Required:
Space Available:

2935 MB
8313 MB

30 MBiI
3 ME,

0.4 ME

105ME =]

“rou have selected 4 out of 7 companents Details... |
for thiz product. —

< Back I Mest » I

Lancel |

If a product has more than one part, the Details button can be used to display

information about them and modify the default selection.

',"-=‘. Select Parts EHE

In the part list below click to select items pou want to install or clear items you
don't want ta install.

Parts:

W GMNU host nativ ¥
ormado Reference Documentation 49.7 ME

ornado Integrated Simulator 47 4 ME
Tomado Internal Debugging Symbols for Problem Reports 14.2ME
] Tomado WTx Test Suite: mcBak B9 ME
] Tomado Unsupported Source Code 255 ME
Tomado Object; #86-winMT = mcBak 118.3MB
Information

Space Required: 229.6 MB

0K

To select or omit a product, click in the check-box next to the product name.

The Select Products dialog box displays both the approximate amount of disk space

required and the disk space available.
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To continue, click Next.

If there is not enough room for the products that are selected, SETUP warns you
that there is not enough disk space and provides you with the option of going back
to specify a directory on a larger disk or partition. You can also go back and omit
some products. Click Go Back to return to the Select Directory dialog box, or No to
continue.?

Select a Name for the Start Menu Program Folder

Select a Windows Start menu program-folder name for Tornado with the Select
Folder dialog box. By default, a Tornado entry is created under Programs in the Start
menu. To continue, click Next.

Set Up the Tornado Registry

The Tornado registry is a service that keeps track of all available target servers. A
target server is a service that runs on the host and manages communications
between host tools such as the Tornado shell, debugger, and browser, and the
target system itself. A Tornado registry must be running before target servers can
be started and before Tornado tools can communicate with a target.

Tornado hosts can be configured to access a local Tornado registry or a registry on
a remote host that is on a shared network. Only one registry is required on a
network, and if a single network registry is used it provides access to all targets
from all Tornado hosts.

',"-=‘. Tornado Registry EHE

The Tormadao Registry is a daemon that keeps track of all
available targets by name. Only one registry iz required on your
network, and it can run on any networked host.

Chooze one of the options lizted below, then click the <Mest>
buttan to continue the installation.

& {nstall Tormado Registy locally in the Startup Group

" Inztall Tormado Registy locally as a Service
" Inztall Tormado Registry manually

" Configure to use a remote Tomado Flegisty

If you plan on running Tomada in a non-networked environment,
we recommend that you install the registry in your Startup Group
or az an MT Service. For more information, consult wour Tornado
Uszer's Guide.

< Back I Mest » I Lancel |

2. If you click No and continue, you will later be prompted to free up disk space.

10
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The Registry dialog box offers the following options:

Install Tornado Registry locally in the Startup Group
Select this option to have the Tornado registry started automatically on the
local host when the current user logs on.

Install Tornado Registry locally as a Service
Select this option to have the Tornado registry started on the local host at boot
time. This option is available only for Windows NT.

Install Tornado Registry manually
This option makes no arrangements for the Tornado registry. You must start
the registry on the local host manually before you run Tornado.

Configure to use a remote Tornado Registry
Select this option to use a Tornado registry on another networked host. If you
select this option, the Tornado Registry dialog box is displayed. Enter the name
of the network host on which the registry runs.

To continue, click Next.

Configure for Tornado 1.0.1 Tools Compatibility

If plan to use Tornado 1.0.1 and Tornado 2.0 tools in the same development
environment, select yes in the Backward Compatibility dialog box. See the Tornado
Release Notes for information about mixed-release development environments and
portmapper usage.

NOTE: If you selected to install the Tornado registry as a service in Step 10, you will
be unable to use Tornado 1.0.1 tools with Tornado 2.0. You can use the Back button
to return to the Tornado Registry dialog box, and change your selection.

;"-:‘. Backward Compatibility HE

‘while the portmapper iz not needed for Tormado 2.0, it iz
included in this releaze for development environments in
which both Tormado 2.0 and Tomado 1.0.1 are in use.

‘wiould you like to uge your Tornado 1.0.x tools with Tormado
207

Mote:

If you have zelected to install the Tormado Registy as a
service, there is no way to retain backward compatibility with
Torhado 1.00%.

< Back I Mest » I Lancel

11
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To continue, click Next.

SETUP begins installing Tornado. During installation, it displays information
about Tornado, as well as the names of the files being installed and the progress of
installation. Then SETUP updates the VxWorks libraries, registers Tornado DLLs,
and displays progress information. The installation process may take several
minutes.

When SETUP has finished installing Tornado, a final dialog box confirms
installation of the products you selected.

<3 Finish 2 x]

SETUP haz completed installing the selected product(s).

Diriver Objects/Headers: mcE8k ;I
Tomado Object: x86-wink T = mcBak
ind 'web Server: solaris x mcB8k

-]
s [ [

Click OK to close the box. You have successfully installed Tornado!

WARNING: If you set up your Tornado registry to run on your local host and to
start automatically (in Step 10), you need to reboot your PC before automatic
startup will take effect. Otherwise, you must start a Tornado registry manually
before you can use Tornado.

For an introductory tutorial on Tornado usage, see 3. Tornado Tutorial. For
information about Tornado and VxWorks, see 3.12 What Next?, p.40.

12
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2.5 Uninstalling Tornado

A

WARNING: Before uninstalling Tornado, make copies of any Tornado files you
have modified. Uninstalling Tornado removes all files that were part of the original
distribution list. You are likely to have modified files in the BSP directories under
c:\tornado\target\config, the initialization files in c:\tornado\.wind, and the
sample programs under c:\tornado\target\src\demo.

To remove Tornado from your host system, you can use standard Windows
facilities or the Tornado Uninstall program. Before you remove Tornado, you must
shut down all Tornado programs, including those you may have arranged to start
automatically, such as the Tornado target server registry and the FIP server.

»  To use Windows to remove Tornado, select Start>Settings>Control Panel. Then
double-click Add/Remove Programs, select Tornado Version 2.0 from the list, and
click the Add/Remove button.

+  To use the Tornado Uninstall program, select the Tornado program folder from
the Start menu under the Programs folder.? Then select Tornado Uninstall.

3. This is the default folder name and location; others may have been selected at installation.

13
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Tornado Tutorial

3.1 Introduction

This tutorial is designed to introduce you to key features of Tornado 2.0 using the
integrated VxWorks target simulator. It does not require any target hardware or
special configuration of your host system. It is not a programming tutorial; the
sample program was written to exercise Tornado in illustrative ways.

While simply reading the tutorial may be edifying, we encourage you to perform
the steps described in this chapter so that you can experience Tornado first hand.
In the course of the tutorial, you will:

Use the project facility to create a workspace and project for a sample program.
Build the program from the project facility GUL

Download the program to the VxWorks target simulator on your host system.
Use the Tornado shell to run the sample program.

Use the browser to observe memory usage on the target simulator.

Use the Wind View software logic analyzer to graphically display the execution
flow of the sample program and to identify a problem with task prioritization.

Use the debugger to identify a runtime application error.

Naturally, you will have several opportunities to modify the program to correct its
runtime behavior, rebuild it, download it, and run it again.

The tutorial assumes minimal knowledge of multi-threaded programming in C,
and basic Windows usage.

15



Tornado 2.0
Getting Started Guide

You might approach the tutorial with the following scenario in mind:

16

A colleague has abruptly announced that he is going on vacation, and the VP of
Engineering has handed you the delinquent’s portion of The Project. You are alarmed.
His code is typically cryptic, poorly documented, and full of run-time mischief. The
thought of reading his source gives you a headache. And the target hardware seems to
have gone on vacation with him. You decide to use Tornado’s target simulator and
analytical tools to see how the code behaves ...
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3.2 Start Tornado

To start Tornado, use the Start button on the Windows task bar and select Programs.
Then select the Tornado program group (which is called Tornado with a default
installation) and click on Tornado.

If Tornado is unable to connect to a Tornado registry, you will be prompted to start
one. See Step 10: Set Up the Tornado Registry, p.10 for information about registry
configuration options at installation. You can start a registry manually by selecting
the Tornado Registry option from the Tornado program group menu.

When you first start Tornado, the main Tornado window appears with the Create
Project dialog box open by default:

Z Tomado o [=] 3

Fie Edt Wiew Project Buid Debug Took window Help
D|2|E| &2 &2
I -
Zlzisy: = 5l = El|

R EEEE

7 =] ol Bl BlslzE BEEEE

Create Project in New/Existing Workspace

Recent Mew | Existingl
what would you like to do?

Create a bootable Y« orks image [custom configured)
¥ Create downloadable application madules far Vewarks Cancel |

Help |

¥ Show this window on startup

‘wind River Spstems | o o

You can use the toolbars as floating palettes or dock them on the sides, top, or
bottom of the main Tornado window.

17
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3.3 Create a Project

If the Create Project in New/Existing Workspace dialog box is not displayed, click
File>New Project.

Then select the option for a downloadable application:

Create Project in New/Existing Workspace EHE

Recent Mew |Existing|

‘what would pou like ta da?

“ Create a bootable Ve orks image [custom conflgured]
_> { Create downloadable application modules for Cancel |
Help |

¥ Show this window on startup

Click OK to continue.

The Tornado application wizard appears. This wizard guides you through the
steps of creating a new project. In the first step, the wizard prompts you for:

* A name for the project.
»  The full path and name of the directory you want to use for the project files.
*  An optional description of the project.

»  The name and location of the workspace file, which contains information
about the workspace, including which projects belong to it.

A project consists of the source code files, build settings, and binaries that are used
to create an application.

A workspace is simply a grouping of one or more projects, which provides a useful
means of working with related material, sharing code between projects, and
associating related applications. Once a project and workspace have been created,
a workspace window displays information about the projects that it contains.

You can accept the wizard’s defaults for the project and workspace, but it is
preferable to set them up outside of the Tornado installation tree. (If you do so, you
won'’t have to untangle your work from the Tornado tree when you upgrade
Tornado.)

18
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In the wizard dialog displayed below, the project name is gizmo; the project
directory is d:\projects\gizmo; the project description is lightning gizmo; and the
path and file name for the workspace are d:\projects\lightning.wsp:

Create downloadable application modules for YxWorks: step 1 EHE

Project
Mame: /

Igizmo

Location: /
Id:\proiects\gizmo _I

— Project description kopfional]
lightring gizmo ;I
H
—wWorkspace
) fdd b cunent Workspace
& #ddto a Mew or Existing W'Drkspacy
|d:\proiects\lightning.wsd _I

Help | Lancel | < Back | Mest » I Eirrety |

NOTE: The base directory (or directories) for the project and workspace must exist
before the wizard can create the project directory and workspace file. In this
example, d:\projects must exist for project creation to continue.

Click Next to continue.

In the second wizard dialog, you identify the toolchain with which the
downloadable application will be built.

A toolchain is a set of cross-development tools used to build applications for a
specific target processor. The toolchains provided with Tornado are based on the
GNU preprocessor, compiler, assembler, and linker. The default toolchain names
for target simulators take the form SIMhostOsgnu (for example, SIMNTgnu).

19
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Select A toolchain and the default option for the target simulator from the
drop-down list, as illustrated below:

Create downloadable application modules for Yx'Works: step 2 EHE

Specify a toolchain for building this Project. This toolchain can
be set explicitly, or can be copied from an existing
Downloadable Project.

‘wiould you like to base your project on:

= An gxisting project Isimpc:_vx.wpi j

IEI: NT ornado\target\yi\simpc_vx\simpc_vx. wpj _I

£+ A taclchain ISIMNTgnu j

Eirrety

Help | Lancel | < Back

Click Next to continue.

The final wizard dialog confirms your selections:

Create downloadable application modules for Yx'Works: step 3 EHE
. o The Project Creation ‘wizard will now create your Downloadable
u u Project.
Workspace Id:\proiects\lightning.wsp
Project |d:\proiects\gizmo\gizmo.wpi
Tool Chain ISIMNTgnu
Help Lancel < Back dEwt
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Click Finish to continue.

The Workspace window appears. The workspace window title includes the name

of the workspace, and the window itself includes a folder for the project:

£ Tomado - Workspace: lightning
File Edit “iew Project Build Debug Toolz ‘Window Help

s EEEREE R EE TR EEEEE]
| =l o= @Ew] | slalccldE el zlzw]: = w25 5 El

I Workspace: lightning

Build Spec. [SIMNT g =l

=Bl lightning
-4

Builds I

W orks

‘wind River Spstems | o o

NOTE: Context menus provide access to all commands that can be used with the
objects displayed in, and the pages that make up, the Workspace window. Use the

right mouse button to display an object’s context menu.
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3.4 Add the Sample Source File to the Project

The sample program is cobble.c. It is a simple multi-task application that simulates
a data collection system in which data is retrieved from an external source (for
example, a device that generates interrupts as data comes in). One task simulates
an ISR and generates new data. A second task collects the data. A third task
performs calculations on the data to obtain a result value. The result is monitored
by a fourth task, which prints a warning message whenever it is out of the safety
range.

Before you add the sample program to the project, copy it from the Tornado
installation tree to another location, such as the project directory you have set up
with the Tornado project wizard.

The sample file cobble.c is located in c:\tornado\target\src\demo\start
(assuming you have used the default c:\tornado directory for your installation).

In the examples provided thus far in the tutorial, d:\projects has been used as the
base directory for our project work, and subsequent examples are based on
cobble.c being copied to that directory.

After you have copied cobble.c to another location, add it to the project. Select Add
Files from the context menu in the File view of the workspace:

I Workspace: lightning [_ O] ]
Buid Spec [SIMNTgnu =l
=Bl lightning
a’ Dependencies...

[ownload | gEme.outt
Whlead ‘eme outt
Fiemowe 'gizmo.wpj'...
Save 'gizmo.wpj Az ...
Fiename 'gizmo.wpj' ...
Checkaut gEmowE..
Eheckin aEmowe]..

Build ‘gizma. out'

EeBuild All [gizmo. out]
Stop BLid
Add Files...
Add Files from project...

W orks

Froperties...

Then use the file browser that appears to select cobble.c.
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Open the Object Modules folder in the Files view to display the names of both the
source file and the object files that can be built from it:

I Workspace: lightning - O] x|
Buid Spec [SIMNTgnu =l
=Bl lightning
E-+% gizmo Files
-(z] cobble.c

- & cobble.o
& gizmo.out

Files IVxWorksI Builds I

The Tornado project facility automatically creates the file projectName.out as a
single, partially linked module when a project is built. It comprises all of the
individual object modules in a downloadable application project, and provides for
downloading them all to the target simultaneously.
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3.5 Build the Project

To review the default build settings defined when you created the project, select
the Builds tab on the Workspace window, open the gizmo Builds folder, and
double-click on the default build name (for example, SIMNTgnu).

The properties sheet for the build appears, which you can use to review makefile
rules and macros, as well as the compiler, assembler, and linker options used for
the build.

When you display the C/C++ compiler page, you will note that the Include debug info
checkbox is selected by default. This selection ensures that optimization is turned
off when the project is compiled with debug information:

I Workspace: lightning

Buid Spec [SIMNTgnu

=Bl lightning
E1-% gizmo Builds
[R5 MM T gnu

Gergral I Fules I Macros I

Ey:mpﬂﬂ | Link Order I assembler I lirker oK |
Optimization level Inone 'l Cancel |

“U_WINNT LIwIN32 1]_wINNT__ UwINNT = |

U__MINGW32__ -U_WINEZ -U__WwWIN3Z -0 wWiIN32_

U WM 32 -mpentium -anzi -nostding -g -nostdlib -fno-builtin Help |

-frio-defer-pop A all -DRW_MULTI_THREAD

-D_REENTRANT . -IC:/Tomado target/h -DCPU=SIMMT

Filez IVxWorks Buildsl Taol Iccsimpc

Close the property sheet by clicking on the Cancel button.
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Build the project by selecting Build 'gizmo.out' from the context menu:

I Workspace: lightning [_ O] ]
Buid Spec [SIMNTgnu =l
=Bl lightning
E1-% gizmo Builds ! ;
NS iHN T gnu Dpen 'SIMMT gnu

Delete 'SIMMTgru'
Set 'SIMMTgnu' as Active Build

\ Dependencies. ..
Build ‘gizmo. out’

EeBuild All [gizmo. out]
Stop BLid
Mew Build...

Froperties...

Fil=s IVxWorks Builds I

The option Build 'projectName.out' builds all project modules as a single, partially
linked module that is optimal for downloading to a target.

Before Tornado builds the project, the Dependencies dialog box warns you that
makefile dependencies have not been calculated for cobble.c:

Dependencies EHE

Dependencies for the following files have never been generated,
and will be calculated now

) &l Projest files

] Selected Project files Ldvanced),.

Help

oK |
LCancel |
[
_ o |

Click OK to continue.

Tornado calculates makefile dependencies and proceeds with building the project.
If any external dependencies are found, they are automatically included in the
project and listed in the External Dependencies folder in the Files view of the
workspace.
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The build output window displays any errors and warnings. In this case, the
compiler has detected an extraneous variable:

il Bui M=

cosinpc -U_WINNT -UWIN3Z2 -T__WINNT __ -UWINNT -U__ MINGW32__ -U_WIN3Z2 -U__

—U__WIH32 —mpentium —an=i -nostdinc —-g -nostdlib —fno-builtin —-fno-defex
ULTI_THREAD -D_REENTRANT -I. -IC:“Tornado“target>h -DCPU=SIMNT -c d:“pro;
d:~project=~cobble.c: In function "monitor':

d:~project=~cobble.c:299: warning: unused wariable "isNot'

vErm d:wprojectshpriQbis. lst
Generating d:“projects~prijlbjs. lst. ..

nmsinpc —g @d:sprojects~prilbis. lst | wtxtcl C:Tornadoshosthsrocshutilsss
po > octdt .o

cozinpe —c —fdollars—in—-identifiers -U_ WINHNT -UWIH3Z2 -1 WINHT__ -UWIHH"

| WIN32 -U_ _WIN3Z2 -U_ WIN3Z__ -T_ WIN3Z -mpentium —-ansi —-nostdinc —g —nosi
—fno—defer—-pop —Wall -DEW_MULTI_THREAD -D REENTRANT -I. -IC:“~Tornado“tai
ctdt .c —o ctdt.o

cczimpc —nostdlib —r -W1.-X -Wl.@d:“projects“prjlbjis.lst ctdt.o —o gizmo

Done .

K| |

If you double-click on an error or warning message, the source file is opened in the
editor, and a context pointer marks the offending line:

m d:\projectsicobble.c [_ (O] %]
* monitor — monitors results of calculation Al
3

*# Checlks results of calculation and prints warning if too hot.
3.

void monitor {(wvoid)
int isHot = 0
» int isHot = 0:
while {(runState == ALL GO}
{
if (lisHot &é& result »= HOT)

isHot = 1;
printf ("WARNING: HOT!-n"}: _J

el=e if (i=sHot && result ¢ HOT)

I
| v

If you wish to, remove the unused integer variable isNot, save the file with
CTRL+S or File>Save, and rebuild the project. The Tornado editor includes
standard Windows text manipulation capabilities.

Close the Build Output window with the window control.
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3.6 Download the Project to the VxWorks Target Simulator
You can download your project from the Files view of the workspace, and start the
integrated simulator, all as part of the same process.
First display the Files view of the workspace window.

Then select the project folder name with the right mouse button and select the
Download 'gizmo.out' option from the context menu:

I Workspace: lightning [_ O] ]

Buid Spec [SIMNTgnu

=Bl lightning
e cizo Files|
-(z] cobble.c
E|C| External Dependencies =
E|C| Object Modules [SIMMTgru Remaye 'gizma.wpy'..
. O cobbleo Save ‘gizmo.wp]’ As
o £ gizmo.out Fiename 'gizmo.wpj' ...
Checkaut gEmowE..

Eheckin aEmowe]..

Build ‘gizma. out'
EeBuild All [gizmo. out]

Stop BLid
Add Files...
Add Files from project...
Filez I Wiwiorks I Builds I Froperties...
1

Tornado prompts you to start a simulator:

Tomado B
Thiz project iz built for a simulator toolchain,
Mo gimulator iz curently minning. Start simulator?

o |

Click Yes to continue.
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The VxSim-Lite Launch dialog box appears:

¥xS5im-Lite Launch: Select Image and Options EHE

—Wdwiorks Image

The “¥xSim-Lite' Simulator iz installed, including a
fully-operational version of WindWiew for Y=Sim-Lite. A
complete version of WxSim which adds networking capabilities
is available separately, as iz Windview suppart for additional
targets.

Select the executable Vxworks image to be launched:
' Standard simulator

" Custorn-built simulator Broviser.. |

Image: IEI:\Tornado\target\config\simpc\vaorks.exe

— Launch Option
Processor no.: [0-9) ID [Mat configurable for Y«Sim-Lite]

Lancel | Help |

Leave Standard Simulator selected, and click OK to continue.

The target simulator window opens, and Tornado prompts you to start a target
server. Click OK in the VxSim-Lite Launch dialog to continue:

B Veworks Simulator for Windows =] E3
VaWorks

Copyright 1984-1998 Wind River Systemns=. Inc.

CPU: ¥=S5im for Windows ¥x5im-Lite Launch: Launch Target Server HE
WeWorks: 5.4
BESF _ version: 1.1-1 Target Server
Creation da]gg gz;dis 1399 A Target Server named “vasim{@badger"' is required and will be
started.
Details »» |
il
Lancel | Help |

NOTE: Only one instance of the integrated VxWorks target simulator (VxSim-Lite)
can be run at a time. (To stop the simulator, close the VxWorks Simulator window.)

A target server manages all communication between Tornado host tools, such as
the debugger, and the target. The convention for target server names is
targetName@hostName. In this example, the name of the target is vxsim (the default
for the integrated simulator), and the name of the PC host is badger.
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The name of the target server is displayed in the Tornado launch toolbar:

wgimE@badger \ j L1 | i | o | @l El |

The toolbar includes buttons for starting Tornado tools such as the browser, shell,
and debugger. The buttons are activated when the target server is started.

NOTE: Both the browser button and the shell button both have the letter i in them,
which may be confusing. The i in the shell button follows the -> shell command
prompt, where it is a shell command that displays target system information. The
i in the browser button stands for information about the target.
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3.7 Run the Application from the Tornado Shell

Before you run an application, it is often useful to configure and start the Tornado
debugger first, so that the debugger can respond automatically to any program
exception.

The Tornado debugger (CrossWind) combines the best features of graphical and
command-line debugging interfaces. The most common debugging activities, such
as setting breakpoints and controlling program execution, are available through
convenient point-and-click interfaces. Similarly, program listings and
data-inspection windows provide an immediate visual context for the crucial
portions of your application.

To configure the debugger, select Tools>Options>Debugger from the main Tornado
window. When the Options dialog appears, select Always under Auto attach to tasks,
so that the debugger will automatically attach to a task when an exception occurs:

Options EHE

Downloadl External Editorl Proiectl ergion Eontroll Fonts/Colors  Debugger | AL L

—E |
General

™ Hegadecimal display V' Docking views

¥ &lways halt after attaching to a task

—Memony Window————————————— Auto attach to tasks

Fomat: [Hes/ASCH = | |
) if hot already attached
Size: IByte 'l E

¥ &lways refresh on debugger stop

QK I Cancel Help

Click OK to continue.

To start the debugger, use the debugger button || in the Tornado launch toolbar.
After a few seconds, the status line at the bottom of the main Tornado window
announces that the debugger is running:

Debugger started succezsfully. |.ﬂ¥ wusimi@badger ; Unattached | | I_
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The Tornado shell (also known as WindSh) is a C-language command interpreter
that allows you to invoke any routine from the shell command line that has been
downloaded to the target. The shell also includes its own set of commands for
managing tasks, accessing system information, debugging, and so on.

You can run the program from the shell command line. To start a shell, click the
shell button |2i|.

When the shell window opens, run the program by entering the name of the main
routine, progStart(), at the command line:

Shell vxsim@badger [_ O] ]
s s s s s | -
s s s s s
FELS FELS FELS FELS AL | Host EBased
s s s s s |
s s s s s |
SES SES SES SES AL | Version 2.0
s s s s s |
i i i i i
i i i i i
i i i i i
i i i i i

Copyright 1995-1999 Wind Riwer Sy=tem=, Inc.
C++ Constructors-Destructors Strategy iz AUTOHATIC

—» progStart| -

| v
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3.8 Examine Target Memory Consumption

The Tornado browser is a system-object viewer that is a graphical companion to
the Tornado shell. The browser provides display facilities to monitor the state of
the target system, including summaries of active tasks, memory allocation, and so
on.

To start the browser, click the browser button @] in the Tornado launch toolbar.

When the browser appears, Select Memory Usage from the drop down list and click
the periodic refresh button |@|. This will update the display every few seconds,
and you will note that cobble.c has a voracious appetite for memory:

I Browser yxsim@badger M= E3
IMemory Usage ‘ 'l 1 |®|'ﬁ‘ﬂ |
Tools: III‘IDS N
1] 131072
Application: 22
1916072
ID HAME . text .data
Oxiziida vEWorks exe 250880 1331
0x32dchbi gizmo.out 1056 z

Total: 251936 133:

1| | |

Stop the browser with the window control in the title bar.
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3.9 Examine Task Activity

WindView is the Tornado logic analyzer for real-time applications. It is a dynamic
visualization tool that provides information about context switches, and the events
that lead to them, as well as information about instrumented objects such as

semaphores, message queues, and watchdog timers.

Click the WindView button |E| in the Tornado launch toolbar to display the
WindView Control window. The WindView Collection Configuration dialog box also
appears. Select Additional Instrumentation from the drop-down list and click OK:

I WindView Control vxsim@__ =] [E3 WindView Collection Configuration i E3
2o o] ~Event

Base Events
Attribute | Walue . -
Base Events Context Switch Contest SW_ItCh J
Upload Maode Defered Contest Switch
Upload Path Diirect to Graph TasState Jiansi
dditional [rstum

Ewent Buffer Mone

Froperties... | Feset |

()3 I Cancel |

To begin data collection, click the GO button @] in the WindView Control window.

NOTE: Except where otherwise specified, the default configuration of WindView
is used for this exercise. If WindView settings have been changed during another
session, the behavior may vary from the description below.

Wait a few seconds, and then click the update button Q in the WindView Control
window to update the status of data collection:

I WindYiew Control vxsim@.__. [H[=] E3
%ol - @ @|m

Abtriby Y,

A
Base Everd\ N\ AdditioMln}&lmentation
Additional Events  tazkLib semLib megQLib v
Upload Maode Defered

Upload Path Diirect to Grggh

Ewent Buffer Oxdb5i

Currert Content 0171 tes
72%

Percent
Buffers 4

Peak Content 0x171fc bytes
Percent 28%

33



Tornado 2.0
Getting Started Guide

Once you have roughly fifty percent or so of the data buffer filled, click the Stop
button |@| to end data collection.

You may notice a certain sluggishness in your machine’s performance, which is
due to the sample program’s runtime misbehavior on the integrated simulator.

Before you upload the WindView data from the simulator target to the host, stop
the sample program by entering progStop at the shell command line.

Then use the upload button [%] to upload the data.

A view graph is displayed while the data is uploaded, and a message box
announces completion of the upload. Click OK to continue.

When you maximize the view graph window, the data display should look
something like the following:!

£ Tomado - [badger] [_ O] ]

E File Edit “iew Project Build Debug Toolz ‘Window Help ;Iilll
DB +[=[=] sl2)e| = £ 8 5 Blsleld] Blel=Eo))
[esnbacge ] @31 ~|@(E| | elalcclssl=] »| zlz|=> = x| =] ]

25310 25350 25390 25430 25470 25510 2552
F e T T T T T e L T T I
B B B B B B B B B

INT2 | - - - - - - - - -
INT1 ,w W ¥ www A O O
tExcTask p—
tLogTask
t¥wdbTask e
twvRBuffMgr

B> B>
ey - - I
D755 0 O 4 I B 4

tCrunch

idle
Kl Dl
INTT : 25381 : intExit [) COMPLETE
‘wind River Systems | i wmsimi@badger : Unattached Ln32 Cold .~

1. The color of the view graph display can be changed with Tools>WindView>Options.
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You can use the zoom buttons Z| [2] on the WindView toolbar to enlarge or
decrease the size of the scope of the display, and scroll bar at the bottom of the view
graph to display the rest of the data. (The zoom 100% button | z| displays all of the
data at once.) The flag-shaped icons indicate semaphore gives and takes. The
horizontal lines indicate task states (executing, pending, ready, and so on). For
information about the meaning of the WindView icons, select

Help>WindView Help>Legend.

Note that tCrunch, the task that processes data and removes nodes from a linked
list, never runs.

Close the view graph and click No in response to the dialog that prompts you to
save the data with: Save changes to hostName?

Close the WindView Control window as well.

3.10 Fix Task Priorities and Find the Next Bug

Open the source in the editor by double-clicking on cobble.c in the workspace Files
view. Then find the progStart() routine, where you’ll discover that tCrunch is
assigned a lower priority (240) than tMonitor (230), which never allows it to run.
As a consequence, data is never processed, and nodes are never deleted from the
linked list.

Edit the source file to reverse the priorities between the two tasks:
Change the 240 argument in the taskSpawn() call for tCrunch to 230.
Change the 230 argument in the taskSpawn() call for tMonitor to 240.
Then save the file.

Use the context menu in the Files view of the workspace, select the
ReBuild All (gizmo.out) option to rebuild the project. When it is done, close the
Build Output window.

Then download the project to the target with the Download 'gizmo.out' option from
the context menu.

NOTE: Do not forget to download the new gizmo.out to the target! And if you
have stopped the debugger, restart it with the debugger button |-
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Start the program again from the Tornado shell with the command progStart.

You will see application output in the simulator window. And after a few seconds

both the simulator and shell windows announce a divide error:

B Veworks Simulator for Windows =] E3
WeWorks: 5.4 ;I

BSP wersion: 1.1-1
Creation date: Mar 25 1999
WDE: Ready.

0x4bdd710 (tWyRBufiMgr): REing Buffer 0x4b5d4960 f
WARNING: HOT!
OK
Ezception !
Vector 0 : Divide Error
Program Counter : 0xz049%secd
Statu= Register : 0x00010202

Shell vxsim@badger =] 3
| 02 02 02 02 02 T =
i i i i i |

Copyright 1995-1999 Wind Riwer Sy=tem=, Inc.
C++ Constructors-Destructors Strategy iz AUTOHATIC

—» progStart

walue = 0 = 0O=0

—

Exzception number 0: Task: 0x4b62c40 (tCrunch)

—» Divide Error

Frogram Counter: 0xz0499==c8
Statu=z Register: 0xz00010202

427087 _wxTaskEntry +47 : 49%sece (0, 0O, 0O, 0, 0O,

K|

0. 0.0, 0,0} =
4P

In addition, the debugger opens the editor window automatically with a context
pointer marking the position in the crunch() routine where the error was

generated:
m d:\projectsicobble.c [_ (O] %]
=zenGive {(currHodeSemId): <% releaze access to plurrlHode o
<% gEception problem and the =il
- result = samnpleSum ~ diwv;
% if (diw != 0}
result = sampleSum-diwv;
3.
=zanpleSumn = 0; <% Clean up for the next round.

if (runState == CRUNCH_STOF)
runState = ALL STOFP:

s
3

* monitor — monitors results of calculation

ET| ,

R B
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Before you proceed, you might want to stop the program from going on a memory
binge again.

To do so, enter the reboot command in the shell window (press ENTER to display
the prompt). A message box announces that the target connection has been lost,
and that the debugger is being stopped. Click OK.

If you use the i command in the shell window after you have rebooted the
simulator, you see that only VxWorks system tasks are now running:

Shell vxsim@badger =] 3
A A A A A | -
i i i i i |
i i i i i |
i i i i i |
Copyright 1995-1999 Wind Riwer Sy=tem=, Inc.
C++ Constructors-Destructors Strategy iz AUTOHATIC
—> 1
HAME ENTREY TID FRI STATUS PC SP ERR
tEzcTask  _excTask 4b79170 0 PEND 4271a7 4b79088 do
tLogTask  _logTask 4h74758 0 FPEND 4271a7 4b7466c  dO
tWdbTask 0=4177b0 4b70c08 3 READY 4271a7  4b70a=0 do
walue = 0 = 0O=0
. -
K| H 4

3.11 Fix the Last Bug and Take it for a Spin

Fix the source of the divide-by-zero error in the crunch() routine by using the
commented code immediately below the division operation (or something more
interesting!), and save the file.

Then use the context menu in the Files view of the workspace to select the
ReBuild All (gizmo.out) option. When the build is done, close the Build Output window.

Download the application to the target with the Download 'gizmo.out' option from
the context menu.

To be sure that everything is working, start the debugger with the debugger button
@.

Start the program again from the Tornado shell with the command progStart.
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Click on the Windview button |[E| to display the WindView Control window. Then
click the GO button @] in the WindView Control window to begin data collection.

Wait a few seconds, and click the update button Q in the WindView Control window
to update the status of data collection.

Once you have roughly fifty percent of the data buffer filled, click the Stop button
|@| to end data collection. Then use the upload button |§| to upload the data.

A view graph is displayed while the data is uploaded, and a message box
announces completion of the upload. Click OK to continue.

Maximize the view graph window and scroll through the WindView data. You
should find that all tasks, including tCrunch, are running in an orderly manner,
and the view graph data should look like the following:

£ Tomado - [badger] IH[=] B3
BS File Edt Miew Project Buld Debug Tooks Window Help =121 %]

s EE R E R EE TR EEEEE]
vasim@badger 'l 0'91'&?'@'@' || g,|,ﬁ,|cc|@|,§_§| E” Zl Z| z I2 'l 17|%| II Elj_

24080 24090 24100 24110 24120 24130 24140 24150 24160 |
L e T T T e e T T

T S TR TR TR T S TR TR TEL T
L W]

INT1 — -
tExcTask

tLogTask
tWdbTask
twvRBuffMgr

tCosmos

tSchlep

s
|s
|s

tCrunch

tMonitor o R e e e I T LR

idle

Kl I o]
Interval [H24074 #24170] Duration [96$] COMPLETE
‘wind River Systems wrgim{@badger : Unattached Ln 85, Cold .~

You can check memory consumption once again with the browser by clicking the
browser button @] in the Tornado launch toolbar.
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When the browser appears, select Memory Usage from the drop-down list and click

the browser’s periodic refresh button [@|. Every few seconds the display will be
updated.

Notice that memory consumption fluctuates modestly within a constant range:

I Browser yxsim@badger M= E3
IMemory Usage 'l 1 I@ﬂl |
Tools: III‘IES
1] 131072
Application:
1] 1916072
ID HAME . text .data
Oxiziida vEWorks exe 250880 1331
0x10d3bal gizmo.out 111e z

Total: 251996 133:

2l | |

Moreover, output in the simulator window indicates that the program is humming

along nicely, providing you with information about when it’s hot and when it’s
not:

B Veworks Simulator for Windows =] E3
WARNING: HOT! ;I
OK

WARNING: HOT!
QK
WARNING: HOT!
QK
WARNING: HOT!
QK
WARNING: HOT!
QK

WARNING: HOT!
QK

4| | H oz

Stop the program by entering progStop at the shell command line to restore full
vigor to your host system.
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3.12 What Next?

For detailed information about using features of the Tornado IDE such as the
project facility, shell, browser, and debugger, see the Tornado User’s Guide. The
guide also provides information about setting up your Tornado development
environment with target hardware.

For information about integrating existing development work with the Tornado
2.0 project facility, using BSPs from previous releases, and so on, see the Tornado
Release Notes.?

For information about VxWorks itself, see the VxWorks Programmer’s Guide, the
VxWorks Network Programmer’s Guide, and the VxWorks Reference Manual.

Most of the Tornado documentation set is available online in HTML format from
the main Tornado menu Help>Manuals Contents, or directly from the top level
HTML file c:\tornado\docs\books.html.

See the Tornado User’s Guide: Documentation Guide for a full description of the
Tornado documentation set.

2. A Board Support Package (BSP) consists primarily of the hardware-specific VxWorks code
(much of it in source code) for a particular target board. A BSP includes facilities for hard-
ware initialization, interrupt handling and generation, hardware clock and timer manage-
ment, mapping of local and bus memory space, and so on.
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