cadence

System-Level EDA 2015

Who's Problem is Software Anyway?

Frank Schirrmeister, March 2012
EDPS, Monterey




Market Drivers
Driving disruptive change in product realization
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The Electronics Value Stack

$2.74T Systems
$1.98T Systems

Consumer

Consumer
7%
CAGR

{2016

$517B Semi

12% CAGR

$331B Semi

CAGRs from 11-16

$1.78B Semi IP $2.1B Semi IP | 9%

CAGR
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Software Defines User Experiences
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Mobile Wireless Design Chain

Aggregation vs. Disaggregation
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Changing Industry Dynamic

Infrastructure, A Growing
Connectivity, g Responsibilities
Complexity - require to address

more portions of
Value Pressure the value stack

Software,
Integration
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Infrastucture Design Chain

Aggregation vs. Disaggregation

Business Model Evolution

Operators
2020 Outlook

= Operators will outsource
network operation to OEMs

OEM s perform operators
netw ork management

OEM s partner for hardware
definition and development

OEMs maintain some
hardware & software
definition for differentiation

Component vendors as
system integrators

- Posilion in standards committees
and software development

- Specify infrastructure hardware
and deliver reference designs to
ODMs

SMART/TECH

WORLD'
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Electronic Landscape is Changing
Software development is causing disruptive changes

IP — Semiconductor — Systems

Design Vendors are interconnected and dependent
Chains Value pressure drives top down
Responsibilities grow bottom up

¥ System vendors own the user experience
ser

Experience User experience is driven by software — Apps

Hardware platforms consolidate application specific

Software changes HW/SW development processes

Changing responsibilities between vendors and new role
of software needs to be addressed

HW/SW
Convergence
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So what does this mean for EDA?

"The Science in Science Fiction" on Talk of the Nation, NPR (30 November 1999, Timecode 11:55), William Gibson
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A Brief History in Abstraction

Layout to Transistors
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A Brief History in Abstraction

Transistors to Gates

Hardware Software
{Verilog,VHDL} RTL, SystemC 1.0 - )
Signal / L >
{Verilog,VHDL} Gate, Schematic
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Technology 4 ’L
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A Brief History in Abstraction

Gates to RTL
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A Brief History in Abstraction

RTL, Transactions

Hardware Softwara
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A Brief History in Abstraction
"The HW/SW Independent Level”
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Token Different Proprietary MoCs, Ptolemy, SystemC TLM 2.0, C++, UML, SysML

Transaction Verilog, VHDL, SystemC TLM 2.0 C, C++
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A Chip in 2015

Software, Software, Software

More complex designs

... but less of them

More than 110 IP Blocks

More than 70% re-use

More than 60% of effort in software
Multi-core

Software distributed across cores
Low power issues

Application specific issues

High analog mixed signal content
Changing team dynamics
Changing Industry Dynamics
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EGPRS, 15-95 A/B,
1¥, DOr/DOrA

CODEC SUPPORT
MPEG-4,
H.263,H.264

APPS MICRO ARM11

APP5 DSP QDSPs

aaaaaa

Modem MICRO ARM926

Modem DSP QDSP4

BREW

Open GL-ES l
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Design Chain Needs to Collaborate

Requirements

¢ || usBzo || usB30 || %
PHY || SerDes

Performance
Models

Concerns: costs, automatic model ¢

cation, supplier management
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There is no “One Size Fits All”

Software Enablement Platforms need to interoperate

*Highest speed
eIgnore hardware

eEarliest in the
flow

Virtual
Platform

*Amost at speed

¢|_ess accurate
(or slower)

*Before RTL

*Great to debug
(but less detail)

*Easy replication

Simulation

*KHz range

« Accurate

*Excellent HW
debug

eLittle SW
execution

Acceleration

Emulation

*MHz Range
*RTL accurate
*After RTL is
available
*Good to debug
with full detail

*Expensive to
replicate

Prototype

«10’s of MHz

*RTL accurate

* After stable RTL
is available

*OK to debug

*More expensive

than software to
replicate

Prototyping
Board

*Real time speed
Fully accurate
*Post Silicon
«Difficult to debug

*Sometimes hard
to replicate
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EDA Transformation
Towards Electronic System Design Automation

EDA, Software, and System Ecosystem

F
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The Imminent EDA Transformation
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EDA Productivity Improvements

Next wave of
improvements

Productivity Improvements addresses
software
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Have reached the end?
System Modeling

(Hardware & Software)

Design
Algorithm, Assembly, Architecture

Verification Virtual Prototyping

Transactions

=
=
verify 3
RTL F; cluster
E 5
L — =4 1
o 8 o - ESL Synthesis
Gates z
= D —  Cluster %
= > ©
verify e venhy J o
5 =
. 2
Transm!orss _”:: g
E ) |
el 1
®  venfy 8
—
Layout ] =L

5

cadence

20 © 2012 Cadence Design Systems, Inc. All rights reserved. I




System Modeling Is a natural next level ...
Modeling independent from Hardware and Software

System Modeling

System Modeling
TLM eSW
o __— DevTools

RTL RTL eSW Test
L Automationl
HW Block HW SoC Software
Sl il % Development| Integration |Development (RT)OS
%I
|
IC CAD

Board & System

W= Integration

21 © 2012 Cadence Design Systems, Inc. All rights reserved. I c é d e n c e®




System Modeling Is a natural next level ...
Modeling independent from Hardware and Software

System Modeling

Proprietary SM Standards
ESL
eSWwW
ESL TSV\ll DevTools
RTL & GATE 00IS
Ai?XYnZi‘fJnl
Gate HW IP (RT)OS
IC Implementation & Verification
SW
PCB & MCM SR
IC CAD &
Services
EDA
Content
&
PCB Services
Source: EDAC, VDC, Cadence
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... who will be servicing it is the question!

Source: http://showmeyourindies.com/indieflix/indieflix-blog/the-tortoise-and-the-hare-being-a-filmmaker-in-an-ever-changing-world/
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