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About edaTrend DACO7

The “edaTrend DACO07” report summarizes the
significant topics and trends at the 44th Design
Automation Conference (DAC) in San Diego,
California. Because the DAC generates a huge
amount of information, the “edaTrend DAC07”
report focuses on the essentials — the top events,
such as keynotes and panel discussions. The re-
port was compiled by edacentrum representa-
tives, who personally attended these sessions.

The “edaTrend DACO7" report is divided into sev-
eral sections: the first section contains general
information about DAC 2007; the second section
discusses the panel sessions in the technical pro-
gram; and the third covers some DAC Pavilion
panel sessions and other interesting meetings/
events surrounding DAC. Section four consists of
an interview with Bob Gardner, Executive Direc-
tor of the EDA Consortium. “edaTrend DAC07”
concludes with a short commentary and the list
of contributors.

Fig. 1: San Diego, California, place of the 44th Design Au-
tomation Conference (DAC)

Fig. 2: The exhibition at the 44th DAC was an attraction to
the EDA community
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Electronic Products with Mechanical

Accessories

Modern electronics is delivering huge improve-
ments in automobile safety, efficiency and driv-
er experience. The ability is to conceive, design
and implement electronic systems now the key
competitive differentiator within the automotive
industry, rather than traditional factors such as
styling or manufacturing excellence?

The panel, which was designed to appeal to ex-
perts and non-experts alike, discussed the dra-
matic impact of future automotive electronic
technologies.

The resultant challenges and opportunities pre-
sented within EDA were also highlighted.

e W. C. Rhines, Mentor Graphics (Chair)
A. Chien, Ricardo Strategic Consulting
D. Goel, Formerly Ford Motor Company
C. Hegarty, InfineonTechnologies

A. Sangiovanni-Vincentelli, UC Berkeley
F Winters, Delphi Electronics and Safety

A new Automotive DNA

Car suppliers are in the process of reinventing the
automobile. Mechanical features of the past are
now implemented in electronic systems, while
new, additional electronic features are grow-
ing exponentially. Steer-by-wire, brake-by-wire,
GSM, GPS, inter-car communication, on-board
TV, you name it.

According to Wally Rhines, electronic content will
account for 40 % of vehicle cost by 2010.

“The car will become an electronic prod-

uct with mechanical accessories”
Alberto Sangiovanni-Vincentelli from the UC Berkeley

What we are currently facing is the design of
complex, electronic systems-of-systems, where
life-critical functionality converges with enter-

Automotive needs design automation

PANEL -

Electronics: The New Differential in the Automotive
Industry —

6/6/2007 2:00 - 4:00 PM, Room 6B

Keywords: Automotive, MPSoC, green energy

tainment features. And this is the point where
EDA technology is desperately required.

The complexity of the development task must be
made more manageable. And this requires that
the specification, design, verification and test of
an electronic system-of-systems must be sup-
ported through a consistent design methodology
and tool flow.

The electronic sub-systems of such a system-of-
systems already include one or more processors
and memory system(s), together with several lay-
ers of system and application software. Rhines
indicated that the new BMW 7-series will incor-
porate about 80 electronic control units (ECU).

The integration of these sub-systems into the
top-level electronic system that will control the
automobile of the future is a highly sophisticated
challenge. It requires a shift from the mechanical
car design platform of the past to electronic plat-
forms that support the analysis, partitioning, de-
sign and verification of multi-processor systems.
The ability to execute several software layers on
these systems will be a key success factor. In this
context, Rhines stressed the importance of the
AUTOSAR project (see background box).

But what about the business side of the coin?

Goel, speaking from the original equipment
manufacturers (OEM) perspective, indicated
that the major customer buy decisions are styl-
ing, entertainment, communication, and safety.
Apart from styling, all other items are enabled
by electronics. The value of the optional features

Overall impression

L. 0. 0.8

Lively discussion covering the whole value
chain.
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that the customer can order already breaks down
into $ 5,000 for electronic features compared to
$ 500 for mechanical ones, assuming a total car
cost of $ 30k.

Hegarty stated that Infineon, a Tier 2 supplier
(i.e. an IC vendor) already provides an average
of 25 chips for a new car. So, assuming that the
compound annual growth rate (CAGR) from 2004
to 2010 for OEMs is 2.8 %, 5.4 % for Tier 1 sup-
pliers (i.e. the electronic system providers) and
10 % forTier 2 suppliers (as indicated by Alberto
Sangiovanni-Vincentelli), there is a huge market
potential.

But also new markets do have a significant influ-
ence on business. Chien pointed out that China
on the one hand will be an enormous source of
growth, but on the other hand will very shortly
become a new competitor.The Chinese market is
thus both an opportunity and a threat.

“We are building a new automotive DNA"

Lawrence D. Burns from General Motors, in his keynote address

In addition to all of this, combustion engine con-
struction will undergo dramatic changes: car
emissions have attracted enormous political
attention, and petroleum reserves are limited.
‘Green Energy’ is an enormous source of market-
ing buzz.

Therefore, car manufacturers are investing heav-
ily in research into alternative areas such as hy-
brid- and fuel-cell technologies. This implies the
need for even more highly sophisticated elec-
tronic sub-systems for energy generation, stor-
age, management and control, etc.

Background: AUTOSAR

AUTOSAR is an open standards organization
created to provide an open automotive ar-
chitecture standard for developing vehicular
software, user interfaces and management.
Core members include BMW, DaimlerChrys-
ler, Ford Motor Company, General Motors,
PSA Peugeot Citroén, Volkswagen, and au-
tomotive parts suppliers Bosch, Continental
and Siemens VDO.

The organization’s stated goal is to achieve
the modularity, scalability, transferability and
re-usability of functions to provide a stan-
dardized platform for automotive systems.
This will enable system-wide configuration
and optimization to meet the runtime require-
ments of automotive devices. [1]

The challenges, however, are as huge as the
market potential. We currently observe a major
shift to multi-processor systems-on-chip (MP-
SoC) in many electronic systems. Indeed, at this
year’s DATE, DAC's European sister conference,
the main topic was the development of hetero-
geneous MPSoC [2]. The software executing
on these MPSoCs will increasingly become the
product’s sole differentiator.

This will also prove true for theTier 1 suppliersin
automotive. Very shortly, OEMs will need more
electronic design and software development en-
gineers to integrate these systems than they will
have mechanical engineers to actually design the
car. Consequently, car construction will change
significantly.

“Correct-by-Construction instead of Test,
Find & Fix"”

Deepak Goel, formerly Ford Motor Campany

The V-Diagram has been state-of-the-art in auto-
motive design for many years. It starts with the
requirements definition in the upper-left, moves
all the way down to the detailed component de-
sign, and moves up on the right to component
test, integration of other components, and sys-
tem tests, verifying that the specified require-
ments were met. Sangiovanni-Vincentelli sug-
gested that this flow is no longer appropriate.
System requirements such as functionality, per-
formance, power, thermal dissipation, must be
analyzed and verified in a very early phase using
virtual prototypes.

It is, however, at least questionable whether the
opportunities can be exploited without the col-
laboration of OEMs, Tier 1 andTier 2 suppliers.

Further, automotive management has tradition-
ally focused on mechanical design, which makes
it unlikely that the requirements arising from the
advance of electronics and software are clearly
understood and addressed in a timely fashion,
said Sangiovanni-Vincentelli.

And finally, where are the methodologies and
tools to design, prototype and integrate these
systems-of-systems — and who provides them?
The EDA tool vendors are focused on IC design,
and system level issues are still pretty much ne-
glected. Hegarty pointed out that whoever wants
to enter this market is well advised to hire design
know-how across the board.
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The high quality composition of the panel prob-
ably made it one of the highlights at DAC.

Representatives of almost all parties involved in
car manufacturing were represented: Goel (Ford
Motor Company) for the OEMs, Winters (Delphi
Electronics) for theTier 1 suppliers, Hegarty (In-
fineon) for the Tier 2 suppliers, Rhines (Mentor
Graphics) for the EDA vendors, Chien (RSC) forin-
dustry consultants, and last, but surely not least,
for research, Sangiovanni-Vincentelli (Univ. of
California, Berkeley), whose groundbreaking re-
search into electronic system level (ESL) design
methodologies has been applied to a number of
automotive design challenges.

Starting with the status quo, the panelists con-
ducted a very lively discussion about the market
potential for electronics in automotive and the
challenges of the requisite design paradigm shift:
the car, being a mechanical device today, is on
the verge of becoming an electronic device with
mechanical features.

The impact this has on blueprinting, virtual pro-
totyping, and actually designing and verifying
systems in automotive is enormous. The good
news, however, is that the opportunities for the
EDA community are correspondingly enormous.

¢ http://www2.dac.com/data2/44th/
44acceptedpapers.nsf/browse, ITEM 26

e http://www.edacentrum.de/edaTrend

¢ http://videos.dac.com/44th/26/panel26.asx

[1] www.wikipedia.org
[2] edaTrend DATEO7, edacentrum

Peter Neumann, edacentrum
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The edacentrum actively engages in public rela-
tions in order to sensitize higher management
levels, the public and the political arena about
the central importance of design automation in
solving the system and silicon complexity prob-
lems in microelectronics.

The edacentrum consists of an association
(edacentrum e.V.) and a company (edacentrum
GmbH). The association operates on behalf of its
members and the projects supported by it and
actively engages in public relations for EDA. The
company provides individual services in the EDA
sector. At present more than 50 companies are
member of the edacentrum e.V. The association
is open to all persons and legal entities.
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