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AxIs Business Focus

Solve verification productivity crisis

Deliver software and hardware
verification solutions
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Leverage breakthrough innovation of
ReConfigurable Computing technology
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Axis Breakthrough Technology

ReConfigurable Computing (RCC) for
High Performance Verification Platform

Patented RCC
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Design Team Emulation (DTE)
Methodology

Methodology Benefits

e Multiple Levels of e |P Model Reuse and
Abstraction -lexibility

e Single Kernel Database e Fastest Bring Up - Time to
Value

e Adv Behavioral Debugging e Easy to Use

e Small Form Factor e Multi-team Access

e HW/SW Co-Verification e Fast and Efficient
Debugging
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ReConfigurable Computing (RCC)
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eInterface

Emulation Interface
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AxIS Product Overview

Verilog IP Builder

Software Solutions

RCC
Model Compiler

319 Party SW Xchange Mixed HDILE

Xtreme-|| N

Hardware Platforms Xcite 2000 . B . | —
Xcite 1000 _ 1_ p.{ Capacity

© 2003 Axis Systems, Inc. Design Team Emulation




Outline

e Axis Overview

e System Verification Flow

e Synopsys & Axis Integration

e SystemVerilog Acceleration & Emulation
e Summary

© 2003 Axis Systems, Inc. Design Team Emulation




Typical SoC Architecture

Logic Logic Logic
Mem

Proc Proc Proc

| | | | AMBA
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| | | | Bus

Proc Proc Proc

Logic Logic | | Logic

Processor is standard; all logic is custom
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Main Chip Functionality

e Dedicated architecture to
Logic|  Logic|Logic Implement main functionality/
algorithms

—Processor/logic (with local
memory) modules

—Shared Memory
—Software

Logic/ Logic/ Logic

Individual module level simulation/verification
Full subsystem verification is always HW + embedded SW
Full chip (including peripherals) performed on Engineering

sample =
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Module level verification

* Un-timed functional model, :
« Transaction level model Requires

“Intelligent”
compare to
bridge accuracy

and abstraction
RT!. Logic level

* Fully accurate implementation
» Signal level

Concurrent development of C-model and RTL
C-model is mainly un-timed functional
Both models driven from same testbench

Reference model based verification requires C/SystemC and
RTL (Verilog) co-simulation
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Sub-System Hardware
Verification

Logic.  Logic

Reference model embedded in overall RTL architecture
Verification with SW simulation and Axis acceleration
Need to run embedded Software on simulated Hardware

Testbench drives AMBA bus or other key interfaces of sub-
system
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Software development platform

e Software dev. Platform — Axis Emulation (1000x over RTL)

e Sometimes RTL model(s) embedded in overall System
architecture

e Need to use same testbench
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Powerful Verification Flow

 Integration of best in class, proven
technologies Tool  Sim.Engine

SystemC

e Simulation flow . 2 B

@ SystemVerilog

RCC

\

« Formal Flow Magellan SystemVerilog
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Next Generation Verification Flow

Expertise
HW/SW partitioning +
architecture definiti

1) Design for Verification

Block level Desian and : :
Verifieatic —assertion technology
: : - Software development
Subsystem integration driver. embedded

2) Testbench technology

Development

Verificatio

s Full chip

-~

3) Assertions in Acceleration
. VCS/AXIs integration
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VCS & AXxis Integration

Assertion
compiler

Monitor : l
monitor

= Monitor ‘ Acceleration

- Emulation
box

Testbench

<

Assertions

. ) RCC Compiler
e Simulation at hardware

speed with Axis RCC
e Assertions run at HW
speed
 Reporting handled by
SW simulator
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‘est Bench: HDL (Verilog & VHDL)

e Transparent kernel integration
e Direct behavioral mapping + RPC host I/O
e Target-less Emulation

RCC I
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Test Bench: Co-Sim (C, Vera, €)

e Native support for PLI, VPI, VHPI and FLI.
e Multi-kernel sync overhead limits speed.
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Test Bench: Transaction-based
Co-Simulation (System C)

e Xbench: transactors in RCC

e Better performance by fewer synchronization
e Limited by Co-Sim synchronization and data object

conversion
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SystemVerilog Opens
Acceleration Market

e What has Changed:

— Testbench and assertions are embedded
within the design

— Sets natural boundary for testbench
parallelism

— Clear interface definition between testbench
and design
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Embedded Testbench Activates
Inherent Parallelism

SystemVerilog
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Direct Behavioral Modeling

Logic-FPGA

i M%\\ ,

‘Processor
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SystemVerilog Accellerated on RCC

.‘ Assertions #
VHDL Like

Dy
gen

Associative ar
Sparse arrays

Jestbench
constructs

®  Constructs

. Advanced data structures
Signed numbers
Records, enums

Event handling Basic datatypes
(bit, int...)
Basiq prog!’amming
Hardware |/ '/
erilog

Gate level modelling and timing
Switch level modeling and timing
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ASIC timing
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Processo

Processor

Polymorphic directed
andom generators

Behavioral

Processor

Further programming
(do while, break,
cont

Strings || API

Behavioral
Processor

[Pynamic
emory
allocation

C Programming

| | Unions |

Packed structures

C interface

pointers
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Full SystemVerilog Acceleration
and Emulation

-
8
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Summary

e Powerful integrated flow with VCS and
AXIS acceleration and emulation

e SystemVerilog changes simulation

acceleration paradigm

e Axis’ RCC behavioral processors can
directly accelerate and emulation all
SystemVerilog constructs
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