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Agenda

� 09:00 Bienvenida

� 09:30 Estrategia y Novedades de IBM Rational IBM Rational 

� 10:15 Requisitos, Trazabilidad y Validación de Sistemas IBM Rational

� 11:00 Café

� 11:30 Generación Automática de Código para Sistemas Críticos IBM Rational

� 12:00 Plataforma IBM Rational para la Gestión de Configuración del                             

desarrollo de Courseware y  CBT en el sector aeronáutico NEXTEL

� 12:30 Gestión del Ciclo de Vida de Productos y Proyectos. Por qué invertir

en tiempos de crisis. Cadtech

� 13:00 Presentación de un Caso Práctico: Navantia

� 13:30 Cóctel
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Tendencias en el Desarrollo de Productos
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Partner Systems
� Police/Emergency
� Weather
� Traffic
� Concierge
� Vehicle Registration
� Bank
� Helpdesk
� Government
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(“pay as you go”)

Vehicle
Control
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Analytics Systems
� Vehicle Condition Monitoring
� Prognostics
� Advanced Diagnostics
� Software Fault Analytics
� Vehicle Repair

EV/Hybrid 

Charging

Business Systems
� Customer Support
� Service Data
� Warranty Data
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IP

Network

Increasing Design Complexity - The Connected 
Vehicle is Part of a Larger ‘System of Systems’

Increasing Complexity across the Supply Chain
Boeing Commercial Aircraft: 787 Development Program 

Source: The Seattle TimesSource: The Seattle Times

Boeing 787: # of engineers are 2005 projections and may not include all engineering specialties. Production workers are not included.
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Number of parts: 6 million

Peak number of suppliers: 2,600

Who makes the parts and where 
the engineering jobs are:

1968 1983 1995 2008

e.g. VW Squareback

� Fuel injection
� Manifold pressure control
� Digital clock

e.g. Chrysler Imperial

� Ignition
� Engine controls
� Instrumentation

EngineEngine

e.g. Honda CRX SI

� Engine management
� ABS
� Digital dashboard 
� Electronic seats / doors
� Automated climate control
� Safety sensors

Door

Brake Engine

Instrument

Gearbox 

ECU

Door

Brake Engine

Instrument

Gearbox 

ECU

e.g. BMW 7 Series 

Sedan

� Dynamic Damping Control
� Brake Energy Regeneration
� Integral Active Steering
� Electrically controlled air vents 
� Night Vision 
� Lane Departure Warning 
� Lane Change Warning 
� Adaptive Headlights 
� Head-Up Display 
� Active Cruise Control 
� Camera systems 
� Driver assistant systems 

engine ECUchassis  ECU

safety ECU

brake ECU

Infotain-
ment ECU

instrument 
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door ECU

gateway ECU

engine ECUchassis  ECU

safety ECU
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Platform Year
% of Specification Requirements 

requiring SW Control

F-4 1960 8%

A-7 1964 10%

F-111 1970 20%

F-15 1975 35%

F-16 1982 45%

B-2 1990 65%

F-22 2000 80%

Platform Year
% of Specification Requirements 

requiring SW Control

F-4 1960 8%

A-7 1964 10%

F-111 1970 20%

F-15 1975 35%

F-16 1982 45%

B-2 1990 65%

F-22 2000 80%

Software Delivers Increasing Value
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Electrónica

Aeronáutica y Defensa

� 35% del valor del coche esta en el 
desarrollo SW

� 90% de la innovacion esta basado 
en sitemas electrónicos con SW 
empotrado

� La necesidad de 
diferenciación 
esta llevando a 
un aumento 
exponencial de 
SW dentro de 
cada producto

� Necesidad de reducción de 
costes y mejora de la 
comunicación a través de 
consorcios internacionales 
multi-empresa

Automoción

La competencía esta liderando estos cambios

Estos cambios están afectando a toda la cadena de suministro, incluso las partes 
mas comoditizadas requieren ahora de sofisticados elementos electrónicos
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� Increased focus on 
software engineering

� Full traceability of 
requirements throughout 
product lifecycle

� Holistic system design 
and interaction

� 3D CAD

� PDM focus on 
mechanical BOM

� Organization 
& process 
improvement

� 2D CAD

� Ad-hoc data 
management

� No organization / 
process change

Product 
Development

Tool-Assisted Design

Reengineering

Innovation

Evolución del entorno de Desarrollo de Productos

Present & Beyond1980 - Present1970 - 1980

Globalization of suppliers, 
workforce & markets

New technology for 
reduced cost & time, 
increased flexibility

Productivity 
improvement 
through automation

Business
Drivers

Business 
Value

Rapid innovation with 
software as major 
differentiator

Time and cost 
reduction

Improved production 
with higher quality
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¿Que hace a un producto “smart”?

Piensa en Software

INSTRUMENTALIZADO

Tienen la capacidad de medir, ver y sentir 

las condiciones exactas de su entorno

INTERCONECTADO

Tienen la capacidad de comunicarse e 

interactuar con personas, sistemas y 

otros productos de múltiples maneras

INTELIGENTE

Tienen la capacidad des responder a los 

cambios y obtener resultados mediante la 

predicción de eventos futuros

“Smart Products” superan el concepto de que un diseño encaja con la 

mayoría de las necesidades de sus usuarios para ser personalizado a las 

necesidades exactas de cada usuario
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360 degree
surround vision

Intelligent
navigation

Hybrid and electric
vehicle control

Driver assistance 
safety alarms

Adaptive 
cruise control

Emergency services, 
vehicle diagnostics, and 
GPS / location services

Fleet and traffic
management 
systems

Smart grid
hybrid / electric
vehicle recharging

¿Como queda afectado el desarrollo de productos?

System of Systems

Systems Engineering

Integration of mechanical, 
electronic, software, and 
electrical engineering

Collaboration and visibility 
across diverse teams                  
and disciplines

Software
Delivery

Predictive collision
avoidance
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El iPhone de Aple es un dispositivo 
completamente instrumentalizado con 
GPS, acelerómetros, brújula,…

90% de la innovación esta basado en los 
dispositivos electrónicos

80% de este innovación esta basada en 
software embebido

Electrónica

Automoción

Aeronáutica y Defensa

F-22 Raptor (2003) contiene 1.7M de líneas 
de código

F-35 Lightning II (2010) contendrá 5.2 líneas 
de código

El SW se convierte en el elemento diferencial…

“Embedded software has 

evolved from a hidden 

component driving 

functionality to the 

keystone of product 

differentiation and 

end-user experience.”

VDC Research,  October, 2008
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“Ingenieros pasan el 30% de su 
tiempo buscando información”

“49% de los proyectos fallan en 
costes y el 62% en tiempos”

“30% de los costes de un 
proyecto están asociados debido 
a rehacer funcionalidades por no 
cumplir con los requisitos

Silos de personas, 
procesos y proyectos

Barreras OrganizativasBarreas Geográficas

� Falta de comunicación

� Diferente cultura y lenguaje 

lleva a diferentes desarrollos 

de un mismo requisito

Barreras Infraestructura

� Falta de Colaboración entre 

Departamentos

� Falta de Visibilidad y 

Gobierno del Proyecto 

Completo

�Herramientas incompatibles

�Protocolos de comunicación 

entre empresas

�Problemas de Integración

Un eficiente Desarrollo de Sistemas es un Reto

“50% de los proyectos 
subcontratados fallan debido a los 
problemas de comunicación”
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Las ineficiencias en el desarrollo de SW afectan al negocio y a 
la seguridad de las personas (safety)

Equipo Médicos

Substitución de 42,000 defibriladores debido a un 
software de baja calidad

Aeronáutica y Defensa

Un lanzador destruido por una incorrecta 
reutilización y ensamblaje de SW

Automoción

~50% de los costes de garantía relacionados con 
problemas SW
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No clear product differentiation

Pricing

Product quality

Poor commercialization / promotion

Late to market/missed demand

Product missed customer needs

19%

23%

24%

26%

33%

46%

49%

Improve communication and collaboration across disciplines

Increase visibility into status of requirements

Increase ability to predict system behavior prior to testing

Implement or alter new product development processes 
for a multi-disciplinary approach

Increase real time visibility of product Bill of Materials (BOM)
throughout the development process

71%

46%

39%

43%

¿Qué esta detrás de estos fallos?

Business View

Engineering View of Changes Needed

Aberdeen Group, System Design: New Product Development for 
Mechatronics, Michelle Boucher, David Houlihan, January, 2008

The CIO’s Guide to the PERFECT Launch: Translating 
Innovation to Business Benefit, AMR Research, 2005
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Overview of Rational Solutions for Systems Development
Reduce complexity and increase the ability to 

predict system behavior through a model based 

approach to systems architecture & development

Model Driven Systems Development

����

Integrate the management of product changes 

across all engineering domains and PDM 

systems

Integrated Product Change Management����

Ensure the 

complete 

product is built 

to market &  

client 

requirements 

through 

traceability 

into the supply 

chain and full 

understanding 

of the impact 

of changes by 

all engineering 

disciplines

�� ��
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Greatly 

Increase SW 

development 

productivity  

through the 

use of an 

integrated, 

automated 

platform of 

tools to deliver 

the software for 

systems

�� ��
S

o
ftw

a
re

 D
e
liv

e
ry

 P
la

tfo
rm

 fo
r S

y
s
te

m
s

SOFTWARE

Quality
management

Requirements
management

Change & release management

Architecture 
management

Process & product management

Quality
management

Requirements
management

Change & release management

Architecture 
management

Process & product management

Quality
management

Requirements
management

Change & release management

Architecture 
management

Process & product management

ELECTRONICELECTRONICMECHANICALPDM
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� Tradicionalmente, cada 

herramienta viene con su 

propio…

� Interfaz de Usuario

�Lógica

�Base de Datos

� Lo que resulta en…

�Falta de Integración

�Silos de Información

�Altos Costes de Administración

�Baja reutilización

El entorno de desarrollo actual esta altamente fragmentado

How do you 
solve this?

UI

LOGIC

DB
UI

LOGIC

DB

UI

LOGIC

DB

UI

LOGIC

DB

UI

LOGIC

DB

UI

LOGIC

DB

UI

LOGIC

DB

UI

LOGIC

DB

UI

LOGIC

DB

UI

LOGIC

DB

UI

LOGIC

DB

UI

LOGIC

DB

UI

LOGIC

DB

UI

LOGIC

DB

FMEA

Quality 
Management

HIL Testing

Project Plan

Work Items

Portfolio Management

AUTOSAR ECU Configurator

SW Unit Test

MIL Testing

Reporting

Emulators

Complier/Debugger

SW Coding

Control Loop Models

SW Design

E/E Architecture

Change Management

Software Configuration Mgmt

Requirement Management

Verification

AUTOSAR Modeling

Workflow Management

Process Management

SILTesting

Como resuelves…

� ..falta de integracion

� ...falta de gestión
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La solucion: Jazz (www.jazz.net)

Herramienta A Herramienta B Herramienta C Herramienta D Herramienta E Herramienta F

Events &

Services

Team Collaboration Services

Herramienta A

Una iniciativa de IBM Rational de cara a promover la integración de las

distintas tareas realizadas en el ciclo de vida del desarrollo

Middleware de integración
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Open Lifecycle Service Integrations

JAZZ TEAM SERVER

Search and Query

CollaborationTeam
Awareness

Events
Notification

Security

Dashboards

Powered by

Best Practice Processes

Rational
Project 

Management

Rational
Method 

Composer

Rational 
ClearQuestRational 

Team 
Concert

Rational 
Quality 

Manager

Rational 
Requirements 

Composer
Rational

Build Forge

Rational
Enterprise 
Reporting

Offerings

Rational
ClearQuest

Rational
Asset

Manager

Rational
Build Forge

Rational
RequisitePro

Rational 
ClearCase More dynamic integration leveraging 

Jazz ‘Open Services for Lifecycle 
Collaboration”

DOORS Rhapsody System 
Architect

Focal Point Synergy 
&

Change

Rational Software Architect

Rational Application Developer

Rational AppScan & Tester portfolio

Rational enterprise modernization 
including system z and i support

Rational Integrations

Rational
ClearCase

Extend collaboration 
capabilities

Rational 
Enterprise 
Reporting

Gain insight based on 
real-time and historical 

trend information

Rational
Project 

Management

Manage global 
projects and 
resources 

Rational
Method

Composer

Dynamic process, 
enactment and 
management

Rational ClearQuest, 
Build Forge 

& RequisitePro

Realize the strengths 
of ALM through Jazz 

integrations

Rational
ClearCase

Extend collaboration 
capabilities

Rational
ClearCase

Extend collaboration 
capabilities

Rational 
Enterprise 
Reporting

Gain insight based on 
real-time and historical 

trend information

Rational 
Enterprise 
Reporting

Gain insight based on 
real-time and historical 

trend information

Rational
Project 

Management

Manage global 
projects and 
resources 

Rational
Project 

Management

Manage global 
projects and 
resources 

Rational
Method

Composer

Dynamic process, 
enactment and 
management

Rational
Method

Composer

Dynamic process, 
enactment and 
management

Rational ClearQuest, 
Build Forge 

& RequisitePro

Realize the strengths 
of ALM through Jazz 

integrations

Rational ClearQuest, 
Build Forge 

& RequisitePro

Realize the strengths 
of ALM through Jazz 

integrations

Team Concert

Innovation Through 
Collaboration

Requirements 
Composer
Elicit, capture, 

elaborate, discuss and 
review requirements

Quality Manager

Coordinate quality 
assurance plans, 
processes and 

resources

Rational
ClearCase

Extend collaboration 
capabilities

Rational 
Enterprise 
Reporting

Gain insight based on 
real-time and historical 

trend information

Rational
Project 

Management

Manage global 
projects and 
resources 

Rational
Method

Composer

Dynamic process, 
enactment and 
management

Rational ClearQuest, 
Build Forge 

& RequisitePro

Realize the strengths 
of ALM through Jazz 

integrations

Rational
ClearCase

Extend collaboration 
capabilities

Rational
ClearCase

Extend collaboration 
capabilities

Rational 
Enterprise 
Reporting

Gain insight based on 
real-time and historical 

trend information

Rational 
Enterprise 
Reporting

Gain insight based on 
real-time and historical 

trend information

Rational
Project 

Management

Manage global 
projects and 
resources 

Rational
Project 

Management

Manage global 
projects and 
resources 

Rational
Method

Composer

Dynamic process, 
enactment and 
management

Rational
Method

Composer

Dynamic process, 
enactment and 
management

Rational ClearQuest, 
Build Forge 

& RequisitePro

Realize the strengths 
of ALM through Jazz 

integrations

Rational ClearQuest, 
Build Forge 

& RequisitePro

Realize the strengths 
of ALM through Jazz 

integrations

Team Concert

Innovation Through 
Collaboration

Team Concert

Innovation Through 
Collaboration

Requirements 
Composer
Elicit, capture, 

elaborate, discuss and 
review requirements

Requirements 
Composer
Elicit, capture, 

elaborate, discuss and 
review requirements

Quality Manager

Coordinate quality 
assurance plans, 
processes and 

resources

Quality Manager

Coordinate quality 
assurance plans, 
processes and 

resources

IBM Systems and Software Foundation Powered by
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System/Product V&VSystem/Product V&VSystem/Product System/Product 
definitiondefinition

HardwareHardware SoftwareSoftware

Plataforma de Ingeniería para desarrollo de sistemas (I)
Definición, Desarrollo, Construcción y Verificación & Validación

Stakeholder 
Requirements

System Reqs

Subsystem 
SW Reqs

System Arq. 
(SysML)

Subsystem 
HW Reqs

SW Design 
(UML)

Code Unit Tests

SW Component Tests

System Tests

Acceptance 
Tests

SW Integration Tests

Code 
generation

HW Design:

Mechanical 
Design, 

Electrical 
Design, ..

Telelogic DOORS Telelogic Rhapsody PLM Rhapsody TC, RTRTDOORS/RQM

ICD
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System/Product V&VSystem/Product V&VSystem/Product System/Product 
definitiondefinition

HardwareHardware SoftwareSoftware

Plataforma de Ingenieria para desarrollo de sistemas (II)
Gestión de Cambios y de la Configuración

Stakeholder 
Requirements

System Reqs

Subsyste
m SW 
Reqs

System Arq. 
(SysML)

Subsystem 
HW Reqs

SW Design 
(UML)

Code
Unit 
Tests

SW Component 
Tests

System Tests

Acceptance 
Tests

SW Integration Tests

Code 
generation

HW Design:

Mechanical 
Design, 

Electrical 
Design, ..

Synergy/ClearCasePLM/PDM: Hardware Change & CM Change/ClearQuest: change managementPLM/PDM + Change/ClearQuest : integrated product change management
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� Plataforma común de gestión de requisitos

�Comunicar, revisar y validar el estado de los requisitos

�Repositorio centralizado, modelo de información común

� Trazabilidad

�Demostrar que el producto final cumple con todos los 

requisitos

�Demostrar que las pruebas cubren todos los requisitos

�Presentar evidencias de esta trazabilidad en 

documentación formal 

� Gestión del Cambio

�El cambio es inevitable, hay que gestionarlo!!!

�Análisis de Impacto y Gestión del estado de los 

Cambios

� “The soonner, the better”

�Una incorrecta gestión de requisitos, lleva al rediseño 

del producto y a grandes costes

Gestión de Requisitos y Validación (Rational DOORS)
¿Qué valor damos a nuestros clientes?
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� Full Coverage
Customer 

Requirements

Customer 

Requirements

Acceptance 

Testing

Acceptance 

Testing

SpecificationsSpecifications

DesignDesign
Integration 

Testing

Integration 

Testing

System 

Testing

System 

Testing

ImplementationImplementation
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Model Driven Systems Development (MDSD): 

Una práctica de desarrollo estandard para el desarrollo de sistemas complejos

Model Driven Systems Development 
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Desarrollo de Sistemas

� Desarrollo de SW embebido

� Especifica y Simula aplicaciones a partir de los requisitos

� Generación 100% de aplicaciones C, C++, Java, y Ada– incluyendo comportamiento

� Sincronización entre modelo y código

� Simultáneamente poder trabajar en el modelo, código o target

Source Code Architectural View
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Model-driven Testing

� Lleva los beneficios de la abstracción al proceso de pruebas

� Simulación de Modelos

� Generación de Pruebas a partir de modelos

Simulation

Finding & Correcting Errors

Sequence Diagrams
Requirements-based testing Automated unit testing

Host based Target based
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Gracias


