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Through its holistic concept, the PTC Automotive Product Development
System (PDS) enables the efficient management of Mechanical, Electrical
and Software development processes, product structures including doc-
uments, options and variants, and configurations across the extended
enterprise. By providing all stakeholders with individualized views of
content, the PDS enables organizations to design digital products that
are complete, compelling, and stable - all before the expensive physical
process of manufacturing begins.

Here are just a few of the advantages achieved by integrating resources
into one, consolidated Automotive Product Development System:

® Work with consolidated product information throughout the
development process, including MCAD and ECAD data from
all major systems used in the industry, including CATIA, NX,
Cadence, Mentor Graphics and Zuken.

® Manage the many options and variants typical for cars, trucks
and heavy equipment.

® Consolidate Mechanical, Electronic and Software components
into a single structure, thus reducing inconsistencies.

e Control change management across all information and
applications.

® Increase product quality by ensuring that all virtual and physical
prototypes are built with the correct product configuration.

e Reduce the number of physical prototypes required.

e Support multi-site, multi-company, global collaboration in
all its forms.

PTC’s advanced visualization technology allows designers to directly communicate

incremental changes between ECAD and MCAD applications.
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Processes Fuelled by Complete, Up-To-Date
Information

In addition to powerful data management capabilities, the PTC
Automotive Product Development System is designed to drive key pro-
cesses and to deliver tasks to users, including engineering change orders
(ECOs) that need to be carefully reviewed. With direct access to all
required ECO information, users can perform their individual tasks and
move the process along, for instance, by sending an ECO to the next
person in line for review.

The process can also be used to automatically highlight changes in one
discipline that may impact another discipline, enabling engineers to
make changes with full knowledge of how that change will impact other
disciplines. The use of a common product structure ensures that engi-
neers are working with the correct parts from other disciplines at the time
of design, thus eliminating the need to make downstream changes.

Integrating Mechanical and Electronic Design

On a tool level, the PTC Automotive Produce Development System pro-
vides advanced EDA visualization, compare-and-analysis functionality
for improved collaboration, as well as direct/bi-directional translation
of design data between 3D Mechanical Design (MCAD) and Electronic
Design (ECAD) environments. For example, in an industry-first imple-
mentation of a recently published ProSTEP iVIP Association recom-
mendation, PTC’s Pro/ENGINEER® mechanical design toolset was able
to directly communicate incremental changes to board geometry, elec-
tronic component geometry, component placement, and ECAD areas,
such as keep-in/keep-out, in one integral environment.

PTC’sPro/ENGINEER 3D Mechanical Design,Analysisand Manufacturing
environment toolset also provides interfaces to other popular MCAD
software via an associative topology bus (ATB). The ATB passes geom-
etry back and forth between Pro/ENGINEER and CATIA V4, CATIA V5,
Unigraphics, and 1-DEAS, while maintaining associativity, which means
that changes made in one environment (i.e., MCAD) automatically drive
updates in every other environment.

The PTC Automotive Product Development System enables the management of
MCAD (including CATIA V4, V5, I-DEAS and NX) along with ECAD data and

software builds in one integral product structure.
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Software Development and Release Management

Controlling embedded software development, and synchronizing con-
figuration releases with Mechanical and Electronic Systems, is becoming
an increasingly important part of bringing quality automotive solu-
tions to market. Because it is imperative today that software builds are
revision-controlled, the PTC Automotive Product Development System
provides a deep integration with IBM® Rational ClearCase®, a leading
software application that addresses this issue. IBM Rational ClearCase
provides version and revision control, workspace management, parallel
development support, and build-auditing. Its sophisticated software
branching and graphical merge tools enable software developers to

achieve concurrent access, for more efficient use of their time.
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Through a deep integration of requirements from Telelogic DOORS and software
objects from Rational ClearCase, software becomes a part of the integrated

product structure.

With this integrated solution, software becomes a part of the integrated
product structure, along with Mechanical and Electronic Systems in
the bill of materials. By simply clicking on a software part in the bill
of materials, a user can bring up a record that includes metadata spe-
cific to software components. Source code files can either be stored or
referenced in the Automotive Product Development System’s repository
(Windchill®), and files referenced in ClearCase are seamlessly delivered to
users. Transparent, real-time access to software-related files and direc-
tories-located virtually anywhere in the organization —is also available
through this solution.
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Integrating the Software Change Process

To deepen and expand the integration of software development with
automotive and systems engineering processes, PTC and 1BM are cur-
rently developing interfaces to deepen the integration of software
change management and software configuration management tools
into the PTC Automotive Product Development System. IBM Rational
ClearQuest will be integrated to PTC’s Windchill in the same way as 1IBM
Rational ClearCase is already integrated. The ECOs, as they are known
in the Mechanical and Electronic Development disciplines, will be con-
nected to the software change requests in the software discipline. This
will enable users to set logical linkages between software changes and
software releases, allowing software defect tracking, process automa-
tion, reporting, and lifecycle traceability, for better visibility and control
within software projects.

Requirements Capture and Management

For improved coordination of Mechanical, Electrical and Software
development on a requirements level, the PTC Automotive Product
Development System can be linked with Telelogic DOORS®, 1BM’s
requirement management solution. Requirements specified in DOORS
can be linked to Windchill documents and parts. The relationship that
requirements share with objects in Windchill can be viewed —along with
their detailed attributes, project and folder hierarchies-which enables
the user to retrieve needed information within seconds.

In addition, changes of requirements can be tracked across domain
borders by automatically flagging traceability links as ‘suspicious’ if
either the source or the target of the link has changed. Thus, if a product
requirement that is linked to multiple design elements gets changed,,
all links will be marked as ‘suspicious, indicating that the change to
the requirement has a potential impact on those design elements. This
is another effective instrument to integrate and synchronize require-
ments and change management processes of different domains.

In addition to a text-based representation, the Winchill/DOORS integra-
tion also supports the management of requirements as graphical objects
which can be linked to the mechanical, electrical and software deliver-
ables managed in the PTC Product Development System environment
(Windchill). As requirements and systems are decomposed into subsys-
tems, their linkages with the different deliverables that are managed
within Windchill are automatically maintained and synchronized. This
model-driven approach strengthens the relationship between require-
ments specification and system design.

Cross-domain Integration Improves Traceability

and Workflow

By integrating each of these major design domains, the PTC Automotive

Product Development system provides engineers with access to the right
data at the right time: Mechanical, Electrical and Software systems can

be organized in a single product structure for easy navigation. Cross-
domain integration not only enables requirements to be traced across

domain boundaries, but also simplifies compliance with regulations such

as European Union requirements that certain percentages by weight of
products must be recyclable.
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Cross-domain integration also provides visibility over domain boundar-
ies, making it easier for Mechanical, Electronic and Software designers

to determine what has changed in other disciplines, and whether or not
the change affects them. Engineers can easily obtain view-only access

to design data in other disciplines, and use automated comparison and

issue identification tools for multi-discipline design reviews.

Conclusion

A new paradigm-Mechatronics-is emerging in automotive product
development, with a potential to radically alter the way automotive
OEMs and suppliers manufacture products in the future. However, most
auto companies today are unprepared to take advantage of this fast-
evolving shift, mainly because their existing 1T and product development
process infrastructures are highly disconnected. According to industry
analysts, auto companies and suppliers should begin an initiative of
tightly integrating the many disciplines involved in bringing products

“The heterogeneity of discipline specific
engineering processes of mechanical,
electrical and software engineering is creating
major coordination issues. Interdisciplinary

processes are not yet adopted on a domain level”
-Study: Managing Complexity in Automotive Engineering

to market, particularly Mechanical, Electrical and Software design and
development, so as to capitalize on the efficiencies that Mechatronics
will bring about.

By delivering a unified product structure that integrates Mechanical,
Electrical and Software deliverables into a single consistent view, PTC’s
Product Development System (PDS) provides a unique and fully inte-
grated solution that can manage the overall product configuration
across all these critical disciplines. A tight integration to software devel-
opment, software change management, and requirements management
solutions from 1BM Rational enables powerful linkages to the world of
software engineering. Incremental design changes can be communi-
cated throughout the product development process, regardless of the
system that was changed —-whether Software, Electrical or Mechanical.
Cross-discipline conflicts can be identified almost as soon as they occur,
greatly reducing the expense of resolving them.

The net result is better collaboration and networking of OEMs, suppliers
and systems, enabling all stakeholders to achieve the cost savings and
synergies required to maintain profitability in an environment character-
ized by increasing complexity.
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