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Is This Happening at Your Company?

Do Your Developers Do Your Project Teams Does Your Organization

> Rely on basic, non- > Suffer inefficiencies because > \Waste resources
integrated, tools (e.g., they cannot leverage legacy engaging and managing
printf) to debug complex or acquired code? software vendors?
applications? > Experience delays when > Use a patchwork of closed

> Spend more time code changes by one development tools that
finding and fixing code developer cause problems prevents collaboration
problems than creating somewhere else in the among your developers,
new features? project? projects, and sites?

> Spend too much time > Experience inefficiency in
integrating different both the IT and Development
technologies from teams by supporting multiple
multiple suppliers? tool chains or multiple OSes?

> Write and support device
software technology that
offers limited value or
differentiation?

WIND RIVER



The Development Process Is Broken

When teams working on same project use process#s,and vendors that are incompatible with otbants, it
impacts 3 critical areas:

COST TIME QUALITY

* Increased training, IT support and » Delays due to integrating and » Cannot efficiently share code and
integration troubleshooting incompatible tools track errors
» Multiple licenses, vendors and sets « Difficult to track multiple projects
contracts at different phases
0 R&D budget spent on 0/, Projects canceled due to 0/~ Produced devicedo not
62% software gnd vpendor 24% unrecoverable slip in 33% meet functionality or
management schedule performance requirements

Firmware
Driver & BSP

Hardware
Bring Up

Manufacturing>

Application Verification
Software And Test
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The Workbench Solution

WorkbenchOptimizes WorkbenchEnables
» Capability for each phase of  Effective completion of the
development primary tasks in each

_ development phase
» Collaboration, reuse, g P

flexibility, and the return on » Standardization via its breadth

acquisition and training of OS and processor support
* The entire end-to-end » Complete extensibility and

development process across scalability

all projects

Harfware Firmware Application Verification _
Brir|g Up >> Driver & BSP>> Software >> And Test >> Manufa>qr|ng>
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A footstep back: who is Wind River

* Founded in 1981 and
headquartered in Alameda, CA

e 1000+ employees worldwide
¢ 40% market share*
 Global professional services
* Vertical market focus
e Aerospace/Defense

e Automotive

Digital Consumer

Industrial

Network Infrastructure
* Focused on reliability and innovation

e More than $60 million in R&D investments (last four quarters)

WIND RIVER

* Various reports estimate Wind River market share between 30% and 40%



Global Customers
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Customer Momentum

Networking

Alcatel

Cisco

EMC

Ericsson
Fujitsu

Hitachi
Hewlett-Packard
Huawei

Intel

Italtel

Juniper

LG Electronics
Lucent
Marconi
Motorola

NEC

Nokia

Nortel

Pirelli

Siemens

Industrial

ABB

Agilent

BAE Systems
Comau

CREA

Bosch

Fanuc

Gambro Dasco

GE

Hitachi

Honeywell
Mitsubishi

National Instruments
Omron

Rockwell Automation
Samsung

Schneider

Siemens

Tektronix

Aerospace & Defense

Alenia

BAE Systems
Boeing

EADS

European Space Agency
Galileo Avionica
GE

General Dynamics
Harris

Honeywell

LG Innotek
Lockheed Martin
Marconi Selenia
MBDA

NASA

Northrop Grumman
Raytheon

SIA

Thales

Smiths Aerospace

WIND RIVER
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Digital Consumer

Alcatel

Becar

BMW

Canon

Ericsson

Fujitsu
Hewlett-Packard
Hitachi
Kenwood
Konica Minolta
Motorola

Philips

Pioneer

Pirelli

Samsung

Seiko Epson
SIM2 Multimedia
Sony

Thomson
Toshiba

300 Million devices worldwidedseWind Rivertechnology



The SouthWestern Region

* Geography:
* France
e [taly
* Spain

Portugal

Greece

Switzerland
(French + Italian)

WIND RIVER



The Linux Dilemma

Open Standards ...
- Royalty-free
- Lower costs and faster time

to market using COTS
components

- Ensures portability and
interoperability with third
party Software

- Make application
development easier

- Vendor Independence

However ...

Time
Wasted on bringing up a Linux
environment

Spent maintaining and supporting
Linux platform instead of product
differentiation

Quiality
Linux Development tools are
poor

Test and validation of Linux
open source content can not be
ensured

Cost
Multiple in-house distributions
impacts productivity

A product portfolio strategy
requires LinuxAND an RTOS.

WIND RIVER



Hard Real Time or Soft Real Time?

Maximum functionality
Scales up through enterprise
Loose hardware coupling
(often standard COTS HW)
POSIX 53/54, High Availability
SMP & 64-bit req’ts

WIND RIVER




The Workbench Solution

Company
/ — ™
Product 1 Product 2
- " N
Processor 1 Processor 2 Processor 3
VxWorks Linux Third OS
r = R e /]\ ™ r A A\

HW/FW Application

HW/FW  Application 1 Application 2 HW/FW Application

S S

T e M AN

WIND RIVER WORKBENCH

I |
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Wind River Workbench

Hardware Firmware and Software

Bring-Up Edit Cg?rggiillg Debug Verify &> Product

/_A_\ r k h
Bring-Up Compile and Build Verify and Test
High performance Open, flexible, and scalable Dynamic, interactive views
On-Chip Debug with build environment with of system events, data,
specialized views, and full Eclipse-based CM integration memory use, performance,
access to processors, and support for compiler SW execution, and test
peripherals, and buses choices \_\ coverage
Edit Debug
Full-featured editor, integrated Multiple context device SW debug
with powerful code analysis and with bit, assembly, source, object,
debugging; or use any Eclipse and target OS specific capability
integrated editor operating in kernel and user mode

WIND RIVER



Wind River Workbench 2.2

T Application Development - EThath.C - Wind River Workhench 2.2 Beta =l
Eile Edit Mavigate Search Project Target Run Window Help

J'_':ﬁ' 5 [,,,gﬂ__l_ﬂ J%'@'%' ‘Egé‘;' J qa _{},'é- =l = “'__‘_‘f ﬁ:‘j@npplication&..

2 Syrbal Bromser 53 T | €] CormmandProcessar:h’ | EE Outline &3 =]

* Highly optimized FRIETE - = MEEIEE

double Atan? (double fy, double fx) = Includes

e nVl ronment fo r Mamefiler: | sin ™ Hide matching ¢ 1, E: const doutle

w

. Signature I File return Math::AicanZ ((int) (£y+0.5), (int) (£x+0.5)): #g Pit const double
developing VxWorks @gSindoube) - Math E || - @ ACos(double): double
. . @ Sincos({double, double®, double®) ... |C] ET o @g ASin{double): double
6 . O and LI n ux deV|Ce ® singlecommandrrocessor Ic) e o - @g ATan({double): double
@ SinglsCommandProcessar() - Singl... [C] Ce E\lath: :Sincos (double a, double * sinp, double * cosp) oo @ Atanz{double, double): double

; &g ATanz(double, double): double

Sof‘tware @ SingleCommandProcessor!_durmm. .. @, Cr

@ singleCommandProcessorDeclFlel... |C) double si, eo; B Et‘_al(ndz(m‘:l; I;t)d: dUbllele
® sSingleCommandProcessarDeclFile.., | : 5 ot ] o
if ([ a == 0.0 || a == 360.0 ) o @g Cos{double): double

[ @ Exp(double): double
&g Flooridouble): double

* Makes debugging,

o1 i L l]i &g Hypot{double, double): double
i i [ | ] S Hypok(int, int): int
porting and bring-up of | s\ S ' | il
; ferarchy 52 =i il G || - @ Power(double, double): doubl
VxWorks 6.0 and Linux || e ey — { e
H ] P _a ¥ = |'w|:: ek si = 0.0; @ Sincos(double, double®; double*): void
devices more efficient B mah co = 1.0; @ Sartdouble): double
' - Bg Sqrt{int); int
else if ([ & == 180.0 )
i b,
1 H =i = =1 0 '_vl
« Easily customizable anc
1 1 Members of Math WS ® |[==Ecall Tree 52 Ebl I 9y | to 3 | «f &) » 20 ‘Elnclude Browser &2 b 4 | % E :“@E T
extensipie wi r

4BsRangedshort, short, short): short - Math I"‘, Tree of Callers F‘|_E Incl.udes

party p I u g = I n S Vla. th e B Sign({double): double - Math =t ®8 %cos(double, dadble, datblet) Mot = |Gy ETMath.C - ffilebrowserfet3{foundation

B Signiint): nt - Math =i AngleToPoint{ink) const - Rectangle ETMath.h - ffilebrowser/et3 Foundation

ECl I pse fram eWOrk BeSian(lona): long - Math H @ CornerToPoint(int} const - Rectangle (=% T_ypes.h - ffilebrowser fet3{Foundation

= ] ‘wedgeBEBox{int, int) - Rectangle (2 matches) a(:(; stdarg.h

4B 5i hart): shart - Math

&S!gn;s Db: ).Z orbl :1 th £ & Filwedge(Ink*, const Rectangle, int, int) - Port | a(:: stddef.h
.|n( BUbleltoa ble *a ™ i @ StrokeWedoe(Ink®, int, GrlineCap, const Reckangle®, ink, i H o ﬁ:(; skdio.b

3% Sincos(double, double™, double®): vaid - 1 | #-"® PolarToPaint(double, double, double) gl math.h

B 5grt(double); double - Math
B Sart(int): ink - Math

£ i |
[ | wiitable | SmattInsert | 10211 | e

L polartopoint{double, double, double)

B
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Eclipse

Eclipseis anopen platfornfor tool integratiorthatleverages
open-sourcéicensing and @ommunityof tool developers

*Ready to use Ul features
*Native look and feel on all supported host platfer
*Dockable views
*Floating views

*Perspectivequser customizable views to the IDE)
*Toolbars configurable/dockable by end user
*Drag & Drop support

Java wind River
Development Development
Tools (JDT) Tools

ClearCase, CVS, SlickEdit, etc.

*History
*Bookmarks :
-Context sensitive Online Help Eclipse platform
*Online Upgrade (could be integrated with existing NEVERYY
WRS technology)
eIntegration with 3rd party tools Wlnd River Workbench

*ClearCase, SlickEdit, over 300 more ->
please see http://eclipse-plugins.2y.net/eclipse/

WIND RIVER



Workbench - Architecture

Host
On-Chip Debug Target Agent
Target OS Connection Connection
A 4
.
Compilers
T T T Eiab&GNV) [ = = = = T EEFTTRewend | . " Target Board
Target |
Network |4 p» Target |¢—»
Agent Target
» WIND®RIVER PROBE |¢— | ) ‘| Application
JTAG M 1

-+ WIND®RIVER ICE |[* > Embedded OS

* WR Extensions to Eclipse




Source Analysis

Featu res @ Application Development - EThath.C - Wind River Workbench 2.2 Beta REX]
Ble Edit Mavigste Search Project Target Run Window Help
« Symbol browsin S| 50 % [BE6 ST [0 G m e
y g S i ot TS, Sl ==
. ” LR [l (%m w s
B — double AtanZ (double fy, double fx) X
e Function call trees T o | Y
Slaratine [ Fie return Math::Atan ([int] (£740.5), (int) [£x+0.5)); b s const double
@ Sin(double] - Math R | @ ACostdoble): double
» Dependency graphs R, B b s
@ singleCommandPracessor B ce @ ATan(double): doubie
. ® SingleCommandprocessor) - Sigl.. €] Cc :Sinces (double @, double * sinp, double * cosp) ® Atanzidouble, double): double
® = @ ATan2(double, double): double
¢ (Class and d|ag rams T | &b
singleCommandpracessorDeclFieL .. €] Cc roEe; SR
® singleCommandPracessorDecklle... €] Ct ®; Cei(doubie): double
H H B R R @ Cosfouble): double
o I I d h h ¢ @ Exp(double): double
nciuae nierarcnies et $ i
g (1 @ Hypot{doutle, double): double
H (1 m | B Gt |= @ Hypotfint, int): int
* Code completion ——— ND| N | RO
%o Tt Hieverchy 3 =0 ‘1:“ AL i SHana) @, Pawer{double, double): double
- Sin{double): double
“ . . . . Subkype Hierarehy &t~ g B
L o =it @ Sincos(dauble, double®, double®): vaid
» Conditional code highlighting moie e
¥ @ Sqrkdint}; int
elge if { a == 180.0 )
¢
I
Beneflts Mermbers of Math WS [EcalTree 12 G858 m e v 70| zddebronser 53 L [ 8 ¥ [ > =0
_AsRange(short, short, shart}: shork - Math ||| T2 of Calers sl
et ity Aokt =+ @ Sincos(double, double®, double™) - Math = ETMAh.C - flobromseriersfioundation
: B sanii it - Hath =8 AngleToRaint{nt} const - Rectangle =1 Ik, ETMathuh - filebrowser fet3/Foundation
L) B tt d t d L k I pd t i 7 N® ComnerToPoint{int) const - Rectangle B |6 Types.h - [flebrowser/et3jfoundation
etter understand Linux kernel updates anq&zs.m, Tpommon, e
s "8 Filvredge(Ink?, canst Rectangle, nt, int) - Port s stodefh
O en Sou rce Software 485 5in(double): dou E"fat . 4™ StroksWedge(Ink*, irt, GrlineCap, const Rectangled, ink, i s, stdio.h
PsSincos(double, double®, dauble*]: veid - b - PolarToPonttdouble, double, double) 2 math.h
[(#asticeible); dalibie- Maih S8 polertopeint(double, doutle, coubi)
d d I f g Sartint): int - Math
e Better understan egacy sortware i 1 &l -
. I |wtable | Smartimsert | 102:1 | e+ |
» Port to custom hardware more quickly
[ ]

Simplify code reviews
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Source Analysis

Navigate instantly
» Through millions of lines of code
» Thousands of files and directories
 Without getting lost
» Every code symbol at your finger tip

Better comprehend source code
 Excellent dependency visualization
» Rapid employee ramp-up

Make code reuse reality
» Understand VxWorks 6.0 and Linux sour|
code
* Port to custom hardware more quickly
» Simplify code reviews

ce

How do developers spend their time?

Time Savings with
. Wind River Workbench

19%

Coding

Documenting
6%

Without
Workbench

Testing/
Debugging

Code Analysis 47% 28%

Source:Software Quality: Producing Practical, Consistent Software”
Mordecai Ben-Menarche & Garry S. Marliss, Thomson Computer Press

WIND RIVER



Wind River Debugger

Only debugger that can concurrently view, control Eesmmss e v vemmzzes

Fi B3t Negew Seacn Projct Tager Run Wrdow Hep

and debug multiple: e
 Tasks (VxWorks 6.0) N o e ————
* Real Time Processes (VxWorks 6.0) s

* Processes and threads (Linux) mn
* Processors and operating systems

Superior Wind River Target Agent (WDB)

« Single instance of the debug agent for both task " "«

(user) and system mode debugging [—

« Only debugger that can switch between Kernel ar S ]
User mode debug sessions via a single agent I

Asynchronous Controls/Messaging
No need to wait for a command to complete

piace/SECEEN e mk ;'
foct "GBCAPE0": 08 Mg 7004 181201 (Flapsed Timo:

Smart Window Update Policy
» Only update what is needed
* Minimize target impact

WIND RIVER




Wind River System Viewer

VLenbhTe = & 00 [<] il = D ala]l @

> Graphical visualization of all system activity
over time

> Multiple data collection and upload methods
Including ring-buffer and post-mortem

> Data export for advanced analysis

> Operating System Support s L
e Linux (Linux Trace Tool data) s
« VXWorks 6.0 (including triggering)

uuuuuu

e ke o | Tt tve] it o] St o] gt el B

| | Jemeve | i | s v ocho o] um v | s s |_jume v
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Wind River OCD Tools

Debugging enhanced with the addition of On-Chip ighng support

» Support for Board and Operating System Bring-up
* CPU and Board initialization
» Analyze and debug system crashes
» Program Flash devices in-circuit

» Built-in diagnostics for board testing

Hardware supported

Wind River Probe

Wwind River ICE
* High Speed Ethernet connectivity .
e Wind River JTAGServer™ support for multiple .

JTAG devices
Wind River JTAGAccelerator™

WIND RIVER

USB 2.0 Hardware supported
USB 2.0 (1.x compatible)

USB Powered, no additional
power supplies required

Support for ‘suspend’ on laptops
100MHz JTAG Clock support



ScopeTools

ProfileScope
» Statistical Profiling

MemScope

 Memory Analysis with Leak Detection

Stethoscope

» Graphical Data Monitoring Tool that
provides visualization of data

TraceScope

Code Execution tracing tool for VxWorks 6.0

Covms - Covews apelbues [cunlmorrstes-7AGCARRILLOL Fr Way 31 1441 [T |
Eig Edn <

Cr——— | ]
C OVe rag e S CO p e tavaraghHaanBoall rur;unn I nn"'
« Complete code coverage information for testing \oxké 6.0 e e
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Wind River Platform Integration

Wind River Enterprise Licensing Model

Wind River Services

Wind River Platform

Wind River Workbench

Industry-Specific Middleware

VxWorks Linux

WIND RIVER



How Do You Address This?

Wind River Platform

Wind River Workbench

Industry-Specific Middleware

VxWorks Linux

WIND RIVER



Runtime Components

Security Management User Interface
Connectivity Messaging File System
VxWorks Linux

BSP Developer Kit

WIND RIVER




Platform for Network Equipment,

Wind River Workbench and Linux Build Environment

Customer Applications

Partner Ecosystem Middleware Components
(HA, Java, Telecom Stacks, Databases, ...)

Carrier Grade Extensions | Networking & Application Packages

Linux 2.6 Kernel

BSPs with Hardened Device Drivers

ATCA, cPCl, and Other High Availability Hardware

Professional Services, Training and Support

WIND RIVER



Linux Roadmap

Linux Wind River
Firmware Linux OSDL, CELF Red Hat Workbench Linux
Tools Services Alliance 2.0 Platform

/
/

//

Oct03 > Nov03 > Dec03 > Feb04 > Jun04 > Q105

People Process Technology

* Training e Common Linux & VxWorks IDE * Wind River Platforms

* DSO Experts » Optimize product life cycle * Validated COTS BSPs

* Design Centers development » Ecosystems Partnerships
« Domain Experts * Risk Management « Drivers

« Field Engineers * Quality Management « Wind River IP

* Project Managers * Pre-tested distributions e Custom IP

 Specialized Support « Starter Kits

WIND RIVER



Wind River
UNIVERSITY PROGRAM

« Embedded technology is more and more populartasl dor
applied research.

« Colleges and universities, may receive softwamgations of
Wind River technology.

WIND RIVER



What Academic Activities are supported?

o Software donations are for non-profit, educatiarsd by
students and professors.

* Donations are possible for both classroom ancareke
applications.

WIND RIVER



Enrolled Universities in Italy

CONSORZIO RFX
CNR - CONSIGLIO NAZIONALE DELLE RICERCHE
CEFRIEL
ENEA
ISTITUTO SUPERIORE MARIO BOELLA

UNIVERSITA' DEGLI STUDI DI MILANO - DICO

POLITECNICO DI TORINO
UNIVERSITANDERSHOY XL BWARYAMENTO DI

ASTRONOMIA
UNIVERSITA' DI SIENA
UNIVERSITA' DI GENOVA

WIND RIVER



