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Outline

• Challenges for System Design

• The role of Communication-based Design

• Platform-Based Design for Communication in 

Distributed Systems: a Synthesis Approach

• Failures in Innovation: a Personal History
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We Live in an Imperfect World!

GSRC Annual Symposium
Sept. 20-21, 2007
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GSRC Vision 1998 

Sept. 20-21, 2007

GSRC Quarterly Workshop
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ASV: It’s all about
Communication!

ARN: It’s all 
about

Concurrency!

EAL: Actually, it’s all about
Heterogeneity!
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Concurrency, Communication, 
Heterogeneity
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HVAC: High Performance Buildings
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Challenge: Platforms and Software Content

Supplied by ST

2000
STAPI

1998
Specs

 System-Above-Chip (Boards, Chips, & 
Software)

 NO value in customer owning/writing drivers. 
(TMM, E*, HNS)

 Customer added value is application, 
Conditional Access, Brand Name

 ST supplies the complete base system 
BELOW MIDDLEWARE to save time to market

2003 &
Beyond
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Source: Public financials, Gartner 2005

• 2005 revenue 
$17.4B

• CAGR 10% 
(2004-2010)

IC Vendors
~15% of revenue 
from automotive

• 2004 Revenue 
~$200B

• CAGR 5.4% 
(2004-2010)

Tier 1 Suppliers
90%+ of revenue 
from automotive

Automakers • 2005 Revenue 
$1.1T

• CAGR 2.8% 
(2004-2010)

Challenge: Design Chain Integration
Automotive Industry

http://www.st.com/stonline/index.htm
http://www.delphi.com/
http://www.toyota.co.jp/en/index.html
http://www.vw.com/index.html
http://www.gm.com/
http://www.ford.com/en/company/about/brands/ford.htm


NXP Semiconductors, René Penning de Vries, May 3 - 2007, IEF Athens
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Challenge summary

Industry will move towards robust architectures which can:

Yesterday Features (can you do it?)

Today Cost (are you cheaper?)

Tomorrow Integration (but can you also…?)

mix-and-match components from different vendors

avoid costly system-level simulations

create a system by just interconnecting modules

NXP Semiconductors, René Penning de Vries, May 3 - 2007, IEF 
Athens



Copyright: A. Sangiovanni-Vincentelli

10

The Integration Nightmare

P. Picasso, Blue Period

Specification:

P. Picasso “Femme se 

coiffant” 1940
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The Integration Nightmare
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Implementation:

P. Picasso “Femme se 

coiffant” 1940
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• Challenges for System Design

• The role of Communication-based Design

• Platform-Based Design for Communication in 

Distributed Systems: a Synthesis Approach

• Failures in Innovation: a Personal History
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Basic Goals

• Identify precisely and formally the concept of 

communication, its level of abstraction and of the 

corresponding models of computation.

• New theories to combine different models of computation

• Determine a set of properties that characterizes each 

level of abstraction. 
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NOC Design

M 1

M 2 

M 3 

M 4

M 5
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What’s the Problem?

M 1

M 2

M 3

M 4

M 5
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Point-to-Point Specification
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Network Topology Implementation

M 1

M 2 

M 3 

M 4

M 5

p(s)

p(r1)

p(d)

cp(r12)
p(r2)

Given

Computed

cp(r12) = capacity of link r1->r2
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Protocol Implementation

M 1
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P(d)

p(r2)

Given

Computed

bp(r1,s)

ql(r1)

p(r1) = position of r1

ql(r1) = queue lenght of r1
bp(r1,s) = backpressure r1->s

cp(r12)
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Physical Implementation

M 1

M 2 

M 3 

M 4

M 5
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Platform-based design: 
Communication synthesis
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Synthesis of network topology
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Comparison

Point-to-point
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Putting it all together….

• We need an integration platform

– To deal with heterogeneity:

– Where we can deal with Hardware and Software

– Where we can mix digital and analog

– Where we can assemble internal and external IPs

– Where we can work at different levels of abstraction

– To handle the design chain

– To support integration

– e.g. tool integration

– e.g. IP integration

• The integration platform must subsume the traditional design 

flow, rather than displacing it
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Design Process Transformation in Chip Design

C/C++ SW 
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Source: Greg Spirakis, Intel

Drive
CODE

Test
Vectors

Simulate 
RTL

Verify 
Gates

Synthesis

Translation

Estimation

HW/SW
Partitioning

Estimation

MANUAL

MANUAL

NO FORMAL SEMANTICS

MANUAL

MANUAL



Copyright: A. Sangiovanni-Vincentelli

33

How to make Innovation work

• EDA companies have not been successful in internal innovation

• Acquisitions may not be the best sustainable technology source

• What are the root causes of the disease? 

• The problem is VERY complex
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Distillation

REAL PROBLEMS:

1. Large all encompassing projects have almost probability 1 of 

failure: “bureaucracy” stifle any innovation

2. Identity, Ownership, Leadership and Accountability (Analog 

Division)

3. It is not enough to have small incubators, start-ups inside or 

outside: the crux of innovation is in the process 

4. The critical step is from conception to productization
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The Present

• Electronic Industry facing an array of complex problems from 
design to manufacturing involving complexity, power, 
reliability, reconfigurability, integration, embedded software

• Design Methods and Tools lacking: active research field

• EDA vendors have to extend their reach into the system space

• Innovation of this magnitude is difficult to achieve 

• Investment needed from Government, IC and System industry 
otherwise the situation is bound to become more critical. Not 
an issue of languages or point tools!!

• A Glimpse at the Future ……
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Art Science

System Design:

TOFROM

•Lustre and Scade
•Airbus LTTA
•Matra subway systems

WITHOUT COMPROMISING SCIENCE
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Paul Caspi: a view from a friend!


