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The Waves of Computing

Chip Multi-threading
(CoolThreads™)

Symmetrical
Multi-processing (SMP)

Reduced Instruction Set
Computing (RISC)

Improved Price/Performance
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Big Bang is here — Web 2.0

Network Computing Is
Thread Rich

Web services, Java"™
applications, database
transactions, ERP. ..

Worsening
Memory Latency

It's approaching 1000s
of CPU cycles! Friend or foe?

Moore’s Law

A fraction of the die can already
build a good processor core;
how am | going to use a billion
transistors?

Growing Complexity
of Processor Design

Forcing a rethinking of processor
architecture -
modularity, less is more,

time-to-market @_ sz

microsystems



Enabling The Participative Infrastructure

* Microprocessor Innovation with massive
multithreading

- Power of communities. Innovation matters more
than ever !....and more innovation to be had by
the power of communities

> Software (Java, OpenSolaris and Linux)
and now Hardware - OpenSPARC

* Prevalent high bandwidth fueling efficient
collaborative design work
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Implications on SoC designs

* Need for a new ecosystem to take advantage of new highly threaded
architectures

— CAD Tools
- Integration and test suites.

— Compilers, debuggers, etc.

* |Integrateable architecture, i.e. Standard based interfaces for building
blocks integration

* Ability to innovate freely within and outside the CPU core — key to
enabling and growing new market applications

* Ability to cooperate freely as a community — eliminating IP sharing
barriers is key to accelerate innovation
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Openness in Hardware Industry

* Open Formats — provides access to data (read/write)

- e.g GDSII, SPICE format, LEF, DEF,
* Open Standards - provides choice to users

— e.g Verilog, VHDL, System Verilog, Property Specification Language (PSL)
* Open Source — opportunities for developers

— Distribute binaries and source code

— Freely modifiable and re-distribute

— Meritocracy, Peer Review/Public discussion

— Ok to make money, but not for access to code
— .9 OpenSPARC, Open Verification Library (OVL)
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Sun’'s Open Source Stack
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OpenSPARC Community

Sharing Creates Communities
Communities Create Markets



World's First Open Source
Multicore/Multithreaded Microprocessor
OpenSPARC.net
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OpenSPARC Communities

Academia/Universities EDA Vendors
Architecture, ISA, VLSI course work Benchmarking
Threading, Scaling, Parallelization Reference flow
Benchmarks FPGA

Emulation
A «  Verification
| | Physical Design
pe n Multi-threaded tools
Ol Thols
ompilers, Threading -
O tion Hardware IP Suppliers
Performance Analysis PCI cores, SERDES etc.
Operating Systems
OpenSolaris, Chip Designers
Linux, BSD variants, SoC designs, Hard macros

Embedded OSs Telecom applications



About the Community: opensparc.net

Clustermaps for http://opensparc.net

Innovation Happens Everywhere @9,



OpenSPARC

Over 4500 OpenSPARC Downloads To Date
Roughly 400 unique visitors per Week
Global Reach (North America, Europe, Asia)
Established Governance Board
including LSI Logic and Nathan Brookwood, Insight64
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Get the Source, Start Innovating

20+ GBY/s read/write

DDR2 DIMM DDR2 DIMM DDR2 DIMM DDR2 DIMM
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16B @ 333 MT/s

Memory Memory Memory Memory
3MB L2% Controller Controller Controller Controller
L2$ Bank L2$ Bank L2$ Bank

Crossbar

Ct C2 C3 C4 C5 C6 C7 C8

Sys I/F
Buffer Switch Core

16B @ 200Mhz
10 BUS 3.2GBIs peak, 2.5GB/s effective

Innovate anywhere — within or outside

4 threads per core

Things you can do:
- use as is

- add/delete cores

- add new instr.

- change FPU

- add video/graphics

- add network interface
- change memory
interface

- change 1/O interface
- change cache/mem
interface

- efc.
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OpenSPARC T1 for Hardware Engineering

 Chip Design/Verification Package Includes
* (14 million lines of code!)

 Chip RTL design

* Verification environment

* Verification test suites

* Synthesis scripts for all RTL
SPARC Architecture simulator
Documentation

Synplicity scripts for FPGA implementation of
SPARC core, Crossbar, FPU
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OpenSPARC T1 for Software Engineering

* Architecture and Performance Modeling Package includes:

e SAM - SPARC instruction-accurate full-system simulator
(includes source code)

o SAS - Instruction-accurate SPARC Architecture Simulator
(includes source code)

* Solaris Images for simulation:
Solaris 10, Hypervisor, OBP images

 Legion — SPARC full-system simulation model for Software
Developers (includes source code)

 Hypervisor source code
» Documentation
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OpenSPARC.net: Help drive innovation

» Contribute to platform projects
- FreeBSD
- Linux
» Contribute code to Cool Tools
* Design new uses to the 32 threads

* Envision the next camera, cell phone, or PDA
- l.e. SImplyRISC and others...
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OpenSPARC

OpenSPARC

& Welcome to OpenSPARC.net - Deer Park

File
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Edit View Go Bookmarks

Home

Headline News

Isearch

Polls

What is your primary job

function?

£ University Student /
researcher

" Hardware / Chip
design Engineer

¢ Chip / System Architect

" Software Engineer -
OS/Device
driver/Firmware etc

" EDA Tool developer

£ Management

£ Other

Vote Results

Upcoming Events

Marketplace Highlight

Aurora VLS|

(S

Aurcra VLS, Inc.

nd Soniic !l

IP Cores

Read www.opensparc.net

Get The Source

Tools Help delicious

tas | Us hitp/iwww opensparc.net/

.Gemng Started E;.‘Latesl Headlines | | post to delicious | | my delicious

Get Informed

Latest News
& The Register: Sun confirms all
about 64-thread Niagara Il

@ Busine:
in Open Source

ek Open Warfare

@ sYSCON: Startup Sets New
Bar in Green Machines

@ ITJungle: P
Gives Rebates on En
Servers

ower Company
-Efficient

@ Tne Inquirer: Open source
SPARC details emerge

Home

Welcome to OpenSPARC.net
Goals of the OpenSPARC Initiative

Get Connected

Get Cool Tools

Latest Blogs

] OpenSPARC Community
Threads August 2006

@ simon Phipps: OpensSsO is
Live

@ simon Phipps: W

@ Dwayne Lee: New
OpenSPARC.net Joomlal based

site Launched
@ pavid er IEM

Open-Sourcing AlX or Pov

+ To significantly increase participation in processor architecture
development and application design by making cutting-edge
hardware intellectual property freely available

+ To eliminate barriers to the next big build-out of the Intemet.

+ To improve collaboration and cooperation among hardware designers.

+ To enable communitv members to build on proven technoloay ata
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Get Involved

Press Release: Sun Teams with PG&E On First Ever Rebate For Servers, Up To $1000 In Savings

Sun Microsystems today announced that Pacific Gas and Electric Company (PG&E), one of the largest natural gas and electric utilities in the
United States serving 350,000 California businesses, is offering significant rebates as part of a new energy incentive program for computer
servers. The CoolThreads technology Sun Fire T1000 and T2000 servers — which are three to five times more energy efficient than
competing systems and take up less space(1)— were the only servers to qualify for the rebate program. As part of PG&E’s Non Residential
Retrofit program, customers replacing existing equipment with these eco-responsible servers can receive a cash savings between
$700-$1000 per server or up to 35 percent when combined with the Sun Upgrade Advantage Program(2). This is the first-ever incentive
rebate offered by a public utility company for servers.

Blogroll

Alan Feldstein -

Supporter
Aman Joshi - Sun EDA
Tools Guy

Ariel Hen
Engineer
BM Seer - Benchmarking
Guru

Chi Chang - Sun Engineer
Clifton Snyder

Colm MacGarthaigh -
CoolThreads Winner

Dan Farber - ZDNet Editor
Darryl Gove - Cool Tool
Developer

Darryl Gove - Sun Cool
Tools Developer

David Berlind - ZDNet
Editor

David Dagastine - Sun
Java Performance Guru
David Davidian - Sun
Engineer

David Johnson

David Miller - Linux on

el - Sun

First 64-bit, 32 Thread Architecture RTL
code available under GPLV2 license
Community-driven ports of GNU/Linux to
OpenSPARC, including Ubuntu

Inclusion of OpenSPARC as the “textbook”
chip design at many universities

Broad support from Design Houses, Fab
Companies and Tools companies
Community-driven ports of GNU/Linux to
OpenSPARC, including Ubuntu

3" Parties are discounting software to
OpenSPARC members

Eben Moglen

Software Freedom Law Centre
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