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Based on the keynote speech at the 
40th Design Automation Conference

by Alberto Sangiovanni-Vincenteli

The Tides of EDA
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Ages of Mankind
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Ages of EDA

• The history of EDA follows the similar patterns

• The attendance and paper statistics from DAC are 
used to determine the time span

• DAC (Design Automation Conference) 

– A major EDA conference
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DAC Attendance 1964-2003
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DAC Paper Statistics
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Three Phases of EDA History

• 1964-1978 (age of gods): fairly low attendance, and 
prevalence of industry papers

• 1979-1992 (age of heroes): great prosperity with a 
very sharp increase in participation, and marked 
increase in academic papers

• 1993-today (age of men): relative stagnation and a 
marked decrease of attendance, and predominance 
of academic papers.
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Age of Gods (1964-1978)

• Industry pioneers laid the foundations of EDA

• Fundamental contributions are clustered into 
five areas

• Circuit simulation

• Logic simulation and testing

• MOS timing simulation

• Wire routing

• Regular arrays
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Age of Gods – Business Side
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First Generation of EDA 
Companies
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Age of Heroes
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Age of Heroes - Contributions
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Verification & Testing
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Layout
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Logic Synthesis
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Hardware Description Language
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Acceleration
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High-Level Design
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Age of Heroes – Business Side
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Second Generation of EDA 
Companies
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Age of Men (1993-today)

• The emerging Web attracted best energies, minds 
and capital funding.

• Technical innovation of EDA began slowing down.

• The industry became more mature and less risky.
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System on Chip (SoC) Became 
a Reality
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Age of Men - Contributions
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Age of Men - Business
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The Future – what age?

Staying alive and prospering is a major challenge.
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Current Market Condition
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Killer Applications
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Challenges and Trends

28

The Quest for Next Level of 
Abstraction
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Complexity, Quality, & Time To 
Market Today
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Electronic Design: A Vision
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K. Keutzer, S. Malik, R. Newton, J. Rabaey 
and A. Sangiovanni-Vincentelli

System Level Design: 
Orthogonalization of Concerns and 

Platform-Based Design
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Introduction

• Embedded system market: consumer electronics, 
industrial automation, retail automation, and medical 
market

• System design challenge: dramatic expansion of the 
diversity

• Central importance in such applications: data 
movement and transformation

• Overall design goal: 

balance production costs with development time 
and cost in view of performance functionality 
considerations
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New Approaches are Needed

• Development efforts increase dramatically

• A strict design time budget has to be kept

• A new design methodology must start at high levels 
of abstraction

• Reuse and early error detection become necessary
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Features Preferred 
Approaches Should Have

• Design time and cost dominate the decision-making 
process for system designers

• Designs must be captured at the highest level of 
abstraction

• Concurrent systems are most important

• Concurrency implies communication among 
components of the design

• A few highly complex part-types + many more 
medium-complexity chips

• Platform based and highly programmable platforms
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System Design Methodology

• Orthogonalization of concerns

• Separation of various aspects of design to allow 
more effective design exploration

• Separation between

• Function and architecture

• Communication and computation
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System Design Methodology –
Overall View
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Function and       
Communication-based Design

• Function: abstract view of the behavior of an aspect 
of the system (I/O characterization

• Function design: there are design decisions involved 
for functions

• Use formal models and transformations to enable 
verification and synthesis

• Communication based design: communication is 
specified independently of the modules that 
compose the design

• Isolation of communication and computation
38

Micro-architecture

• Micro-architecture defines how the functionality is 
actually realized (different from “architecture”)

• Micro-architecture: a set of interconnected components

• Micro-architecture components include microprocessors, 
peripherals, dedicated logic blocks and memories

• Communication among micro-architecture blocks
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Mapping

• Functions are assigned (mapped ) to the components of 
the micro-architecture

• Mapping process determines the performance and cost 
of the design

• Mapping allows moving down the levels of the design 
flow
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Link to Implementation

• Implementation of the components of the micro-
architecture

• Hardware blocks may be further decomposed into sub-
blocks

• Hardware blocks are from either existing libraries or 
custom design
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Platform-based Design

• Reuse of software requires the basic micro-architecture 
of the implementation is essentially “fixed”

• The “basic” micro-architecture consists of programmable 
cores, I/O subsystems and memories

• Hardware platform – micro-architectures allow reuse of 
software

• Software platform – a software layer that abstracts the 
hardware platform and provides a set of APIs

• System platform = Hardware platform + software 
platform
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Hardware Platforms

• Constraints that determine the hardware platform are 
performance and “size”

• Over-design offers more flexibility to reduce design costs 
and time-to-market

• The design of a hardware platform is the result of a 
trade-off in a complex space:

• The flexibility of the hardware platform (size of 
application space)

• The degree of freedom in designing hardware 
platform instances (size of micro-architecture space)
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Software Platforms

The software layer wraps the 
essential parts of the hardware 
platform:

• The programmable cores and 
the memory subsystem via 
RTOS

• The I/O subsystem via the 
device drivers, and

• The network connection via 
the network communication 
subsystems
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System Platforms

• Mapping an application to a 
system platform

• Meet-in-the-middle approach 
for platform-based design
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Case Studies based on the 
Methodology

• Philips VideoTop

• Magneti-Marelli Automotive Engine Control

• The Design of Wireless Systems
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Design Tools based on the 
Methodology

• MESCAL (Modern Embedded Systems, Compilers, 
Architectures and Languages) project

• Methodologies, tools and algorisms  to support the 
efficient development of fully programmable, 
platform-based designs for specific application 
domains

• Metropolis project

• Integrated design environment for heterogeneous 
embedded systems
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Summary

• The dramatic increase of design complexity demands 
new design methodologies

• System level design separates the various aspects of 
design
– Function and architecture
– Communication and computation

• Each level of abstraction is nearly independent

• Advantages
– Enable reuse of design components (HW & SW)
– Reduce overall complexity (divide and conquer)


