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Denali Overview

Top Initiative
— Complete Verification IP portfolio; SystemVerilog support

Solutions

— DDR DRAM: DDR1/2/3, LP-DDR1/2 controller IP and PHY, DFI
— NAND Flash: controller IP and firmware, full chip designs

— PCI Express: verification IP, compliance suite, controller IP

— USB 3.0: verification IP, compliance suite, controller IP, platform

Culture
— Established memory ecosystem via MVP, MemCon, DMR

— Fanatical focus on customer success
AM




Denali Product Portfolio

MEMORY
MODELS De-facto Industry Standard for Memory Models
VERIFICATION
P Highest Quality Standards-based Protocol VIP
DESIGN IP 3
Silicon-Proven Controllers and PHY IP
PLATFORM
Complete HW/SW Designs for PCle-Flash Applications
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Key Denali Customers

Agilent Technologies

e

HUAWEI

TOSHIBA

more ...




Current Trends

Growth in UMPC designs
— Single chip or Two chip solutions
— Integrating multiple IPs for PC/Mobile/Multimedia functionality

Multimedia

— HD video cameras in cell phones

— Increase in computing performance

— Increase In storage size and bandwidth

Automotive

— Safety

— Driver assistance

— Certifications & legislations



What does it mean for Hardware?

Higher integration

— More logic per chip

— Migration to newer technology nodes
— Verification is a challenge

Multiple embedded processors in one SOC

— Handling various hardware acceleration functions

— Offloading high latency processes from CPU

— Real-time responses needed for most functions
Multiple microcontrollers with independent functions
— Each microcontroller having its own specialty software
— Common communication mechanism

Is that all?
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Embedded S/W needed to make this work

More software needed to run all IPs integrated on the chip
— Can be procured from hardware IP vendors

— Developed in-house

— Contracted to third party

Different processors require different skills / capabilities

— DSPs

— Processor specific skill-set

Integration and embedded OS level capabilities

And who is responsible for the above?
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Semi Provider as Software Provider

High cost of software development / integration for System
provider

— In-house development

— Qutsourced embedded software services

Embedded SW has rapidly become a requirement on the
semi provider

— HW-aware software untenable challenge for Systems provider
— Can't sell chip without it

— Can't get extra $ for it

— Increasing software engineer numbers

Yet, 3rd party market only slowly emerging



Semi Provider’s activities

Develop software for in-house hardware components
Source software from hardware IP providers
Integrate various software components

Test software offered to system integrator

Challenges:

— Quality of software provided by hardware IP vendors
— High integration time

— Software verification

— Increased investment in software capabilities — and emergence of
a new area of core competence

What can the eco-system do?

Aot



Ease Integration of embedded software

Ease of generation of Hardware-aware software

— Define methods to abstract design to enable auto-generation of
device drivers

— Define methods to auto-generate device drivers
— Few companies investing in this area
— CSRs? Special hardware function descriptions?

Define framework / platform to integrate software

— Similar to on-chip interconnect

— Leverage mature general software development processes
— Customize to specific requirements of embedded area

Make software offerings open-source
— Leverage large independent developer community
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Ease Testing of Embedded Software

Leading semi providers have home grown software
Integration and testing platforms

— Work very well for in-house developed software

— Pressure on third-party IP provider to customer delivery
— Increases cost and delivery pressure on IP providers

— Performance issues with integration of multiple IPs
Traditional methods

— HW-SW co-simulation

— Simulation acceleration

— Emulation

— FPGA testing

No standard methodology evolving



Ease Testing of Embedded Software

Many industry solutions exist for hardware-software
Integrated testing

— CoWare, SystemC,

— Simulation accelerators (parallel processing)

— Emulators (FPGA based)

Challenges

— Huge investment in model development

— High cost of ownership

— Ability of 3 party IP provider to enable integration
— Large turn-around time per test

Need framework for integration and testing of IPs and

embedded software
AM



Ease Testing of Embedded Software

Need framework for integration and testing of IPs and
embedded software

— Embedded Processor agnostic

— Abillity to handle multiple local processors

— Ease of integration of embedded software IP

— Quick and reliable migration path from RTL to this framework
— Performance

Tough challenge — but
— Improves time-to-market for complex SOCs
— Develops a third-party IP eco-system
— Enables semi provider to focus on core competencies
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