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Preamble

The report is written in an open way: an avalanche of information is organised with an
entrepreneurial criteria. It aims to be a call for action, more than recommendations.
Some readers will find useful some of the chapters, others will found easier to follow
the interviews and articles included on it. It is strongly suggested paying attention to
the notes and the end of each chapter and to the four appendices: a lot of data and
complementary information is waiting there to inspire the reader. There are also
concrete business opportunities presented. Bigger pictures are presented, like looking
at India as a market for New Zealand's R&D or applying parallel programming to
improve the dairy industry. All in the context of a major vision: Multicore NZ, an
ecosystem of multicore software organisations that can initiate a new industry for the
country with innovative management and funding practices. If the report leaves the
reader thinking about options or trigger some initiatives or simply acts as a source of
information then its objective is achieved. This report should be considered as the
beginning of a process, not a manual to follow. Regular updates, comments,
contributions and news about Multicore NZ can be found on
http://MulticoreNZ.wordpress.com

Acknowledgements

I am grateful to many people that contributed and supported this report in different
ways. To Paul Frater from NZTE and George Benwell from Otago for sponsoring it
and their constant encouragement. Stuart Barson from Otago for his initiative and
patience since we discussed the first approach to the idea. Martin Purvis from Otago
for his continuous advice and orientation in many ways including all his challenging
comments along the entire process. Zhiyi Huang and Mariusz Nowostawski from
Otago for their contributions since long time ago. My friends from Sun Microsystems
US: Yatin Gajjar, Don Tobias, Pete Salerno and Sridhar Vajapey. The team from Sun
Japan that made possible a productive time in Tokyo: Masumi Okuda, Minoru Kato,
Takayuki Nakajima, Takuya Watanabe, Masahiko Tsukamoto, Masao Inouye and
Kyoji Hayakawa. In Tokyo I am recognized to Ryan McDougall from 3Di, Aki
Ohashi from NGI, Satoshi Kayima from NEC and Keiji Okubo from Mitsubishi: they
were available with short notice. I had long conversations at the beginning of the
project with John Morris from GKM Ventures in Los Angeles and Bill Reichert from
Garage in Palo Alto. Mark Ahn from Victoria University, Michael Uddstrom from
NIWA, Scott Houston and Don Christie in Wellington and Dave Husselmann in
Auckland always had time for an exchange of ideas. Special thanks to Ariel Hendel in
the US.

Maria-Noel, Matias, Leticia and Esteban are always with me, even here.


http://MulticoreNZ.wordpress.com/

Contents

Executive Summary

Introduction

Intel Research
The New York Times

Chapter 1 — Multicore technologies: the evolution
1.1 Introduction

1.1.1 Tera-scale Computing: Intel’s vision
1.1.2 Tera-scale Computing applications

1.2 Today’s user experience with multicore

1.2.1 Multicore in your laptop today
1.2.2 Multicore in your company today

1.3 Intel and multicore
1.3.1 Multicore Intel Architecture

1.3.2 Intel and parallel programming
1.3.2.1 “Parallel programming, can we please have it right?”

1.4 Microsoft
1.5 Sun Microsystems

1.5.1 Sun, World45 and Multicore NZ
1.5.2 Fortress

1.6 Parallel programming: the industry of the future in I'T?
1.6.1 The multicore challenge: Berkeley

1.6.2 To the President of the United States

1.6.3 Legacy software remains a persistent problem

1.7 The future

1.7.1 IT Grand Challenges

Notes



Chapter 2 — New Zealand multicore ecosystem: Multicore NZ

2.1 Introduction
2.2 Universities

2.2.1 University of Otago

2.2.1.1 Centre of Excellence

2.2.1.2 Information Science Department
2.2.1.3 Computer Science Department

2.2.2 Lincoln University
2.2.2.1 Centre for Advanced Computational Solutions
2.2.2.2 Applied Computing Group

2.2.3 University of Canterbury

2.2.3.1 BlueFern

2.2.3.2 Department of Computer Science and Software Engineering
2.2.3.3 Department of Electrical and Computer Engineering

2.2.3.4 Nzi3

2.2.4 Victoria University

2.2.4.1 School of Mathematics, Statistics and Computer Science
2.2.4.1.1 Distributed Systems Research Group

2.2.4.1.2 Centre for Logic Language & Computation

2.2.4.1.3 The Australasian Computer Science Week

2.2.5 Massey University

2.2.5.1 Centre for parallel computing

2.2.5.2 Centre for mobile computing

2.2.5.3 Institute of Information Sciences and Technology

2.2.6 The University of Waikato
2.2.6.1 Wand Group

2.2.7 Auckland University of Technology
2.2.7.1 Centre for Computer and Embedded Engineering
2.2.7.2 School of Computing and Mathematical Sciences

2.2.8 The University of Auckland

2.2.8.1 Computer Science Department

2.2.8.2 Auckland Bioengineering Institute

2.2.8.3 School of Geography, Geology and Environmental Science

2.3 Crown Research Institutes

2.3.1 NIWA
2.3.2 Industrial Research Limited
2.3.3 AgResearch

2.4 Organisations and companies

2.4.1 MacDiarmid Institute
2.4.2 KAREN



2.4.3 Cawthron

2.4.4 Endace

2.4.5 OpenCloud

2.4.6 World45 Solutions

2.4.7 NZ Supercomputing Centre
2.4.8 Weta Digital

2.4.9 InterGrid

2.5 New Zealanders abroad

2.5.1 Craig Neville-Manning — Google

2.5.2 Prof lan Foster — Argonne National Laboratory
2.5.2.1 Designing and Building Parallel Programs

2.5.3 Mark Moir — Sun Microsystems Laboratories

Notes

Chapter 3 — Market opportunities for Multicore NZ

3.1 Internal NZ Market

3.1.1 Major ICT users in NZ
3.1.2 NZ Government

3.1.3 Niches for already existent multicore technologies in NZ
3.1.3.1 Server scalability for Virtual Worlds
3.1.3.2 Intrusion detection

3.2 NZ organisations going global

3.2.1 Introduction

3.2.2 Agriculture and multicore

3.2.3 Dairy industry and multicore

3.2.4 Examples of Multicore NZ companies going global
3.2.4.1 Endace

3.2.4.2 World45

3.2.4.3 University of Otago

3.2.5 NZ based companies that could go global with Multicore NZ
3.2.5.1 Rakon

3.2.5.2 MiMOMax Wireless

3.2.5.4 AgResearch

3.3 International markets for Multicore NZ

3.3.1 Multicore Association and Multicore Expo
3.3.2 Global partners
3.3.2.1 World45’s network
33.2.1.1 KTF
3.3.2.2 NZ networks
3.3.2.2.1 Univa UD

3.3.2.2.2 OpenCloud
3.3.2.2.3 KEA, NZTE, FRST

3.3.3 Cloud Computing



3.3.3.1 Definition
3.3.3.2 The market

3.3.3.3 Cloud Computing and Multicore NZ
3.3.3.3.1 Sun Microsystems

3.3.3.3.2 Transparency

3.3.3.3.3 Water and “clean” Cloud Computing

3.3.4 The world of Virtual Worlds

3.3.4.1 Market opportunities
3.3.4.1.1 VW for children: Disney
3.3.4.1.2 VW for enterprise: Gartner
3.3.4.2 VW and Multicore NZ
3.3.4.3 The players

3.3.4.4 JAIN SLEE and multicore applied to VWs: a business case for Multicore NZ
3.3.5 India: a market for Multicore NZ R&D?

3.3.5.1 Introduction

3.3.5.2 Major players

3.3.5.3 Why India?

3.3.5.4 India’s R&D evolution

3.3.5.5 An opportunity for Multicore NZ?
3.3.5.6 India and NZ: what’s next?

Notes

Chapter 4 — Funding for Multicore NZ

4.1 Funding for start-ups and SMEs

4.1.1 Angel investment in NZ
4.1.2 Government funding

4.1.3 Early stage investment from overseas
4.1.3.1 Garage Technology Ventures

4.1.3.2 GKM Ventures

4.1.3.3 NGI Group Inc.

4.1.4 An example of combined investment in multicore: Critical Blue

4.2 Funding models recommended for Multicore NZ
4.2.1 Y Combinator

4.2.2 The Foundry
4.2.3 Business idols

4.3 Funding for research / established companies
4.3.1 NZVCA
4.3.2 NZ Government

4.3.3 “Unusual sources” for Multicore NZ
4.3.3.1 NZ Fast Forward

4.3.3.2 Renaissance Capital

4.3.4 Silicon Valley VC firms

4.3.4.1 Renu Raman — Tallwood Venture Capital
4.3.4.2 Robin Vasan — Mayfield Fund
4.3.4.3 Haim Sadger — Sequoia Capital

4.4 Funding ecosystems?
4.4.1 Intel Capital

Notes



Chapter 5 - Business models for Multicore NZ

5.1 Introduction

5.1.1 A changing scenario

5.1.2 Software 3.0

5.1.3 Wind River: software and more

5.2 Are Services the new Products?
5.2.1 Emerging patterns
5.2.2 Marketing services

5.3 Multicore changes business models
5.3.1 State of the Market

5.3.1.1 Tension in the market
5.3.1.2 Multicore forecast
5.3.1.3 Conclusions

5.3.2 World45’s approach

5.4 Pricing

5.4.1 Xero

5.4.2 Catalyst
5.4.3 RapidMind
5.4.4 Plurality

5.5 How to start?
5.5.1 Market vs. Product

5.5.2 Consultancy vs. Product : examples to Multicore NZ
5.5.2.1 Peace Software — Customer Information Systems

5.5.2.2 Atlassian — Bug and Issue Trackers for IT Project Management.
5.5.2.3 Oracle — Databases and Enterprise Software

5.6 Past intents
5.6.1 Oracle and multicore — Licenses
5.6.2 Oracle and parallel processing

5.7 New Models

5.7.1 Open Source Software
5.7.1.1 Social Capital and OSS firms
5.7.1.2 OSS firms and its challenges

5.7.2 Open Innovation

5.8 A vision of the future (already here).
5.8.1 SEMCO by Semco

5.8.2 SEMCO by Booz & Company™*
5.8.3 SEMCO by Gary Hamel*

5.9 Is it possible?

Notes



Chapter 6 - Multicore and NZ Economic Development

6.1 Introduction
6.1.1 Is Multicore viable?
6.1.2 Advice for a NZ start up

6.2 What makes NZ unique?
6.2.1 What is already here
6.2.2 What is unique?

6.3 How are other countries positioned in ICT?

6.3.1 Australia

6.3.1.1 NICTA

6.3.1.2 Open Kernel Labs

6.3.1.3 Victorian Partnership for Advanced Computing
6.3.1.4 The University of Melbourne

6.3.2 Ireland

6.3.2.1 Low value addition

6.3.2.2 Tona: an example to follow

6.3.3 Israel

6.3.3.1 IT workforce with high productivity
6.3.3.2 Success brings vulnerability

6.3.4 Finland

6.3.4.1 Finland from Finland

6.3.4.2 Lessons to be learned from Finland

6.4 Immigration

6.5 Regional development

6.5.1 Invercargill: Oil and Space

6.5.2 Dunedin: Life Sciences and Computer Science
6.5.3 Nelson: Lifestyle and Virtual Worlds

6.6 Bottlenecks for Economic Development around ICT

Notes

Chapter 7 - Conclusions

7.1 Facts
7.2 Opportunities

7.3 Solutions

7.3.1 Lack of skilled ICT workforce

7.3.2 Growth of existent sources of wealth of NZ economy
7.3.3 Commercialisation of Multicore NZ R&D

7.4 Actions
7.4.1 Cloud Computing



7.4.2 Market development for Multicore NZ
7.4.3 NZ as a Centre of Excellence in Parallel Programming

7.4.3.1 The vision
7.4.3.2 Initial steps

7.4.4 NZ’s Social Capital

7.4.4.1 Why NZ is unique?

7.4.4.2 Why come to NZ?

7.4.5 Action plan

7.4.6 What about if nothing goes according to the plan?
7.4.6.1 Actualization of NZ education system

7.4.6.2 NZ brand in high technology

7.4.7 Which is the size of the opportunity?

7.4.7.1 Investment

7.4.7.2 Size of the Market

7.5 Further research

Chapter 8 - Recommendations

8.1 Five recommendations to Government
8.1.1 Multicore Business Coordination Unit (MBCU)

8.1.1.1 MBCU as an executive unit of a program
8.1.1.2 MCBU as a self-sustainable operation

8.1.2 Fast Forward initiative towards MC NZ
8.1.2.1 Origin and amount of funding

8.1.2.2 Destination of funds

8.1.2.3 Benchmarks for the investment

8.1.3 Actions to implement MC NZ
8.1.4 MC NZ through existent schemes
8.1.5 Cloud Computing

8.2 Recommendations for entrepreneurs and start-ups
8.3 Recommendations for Companies
8.4 Recommendations for (current/future) parallel programmers

Appendix 1 — Current innovations and future challenges in Computer Architecture: a
conversation with John Hennessy and David Patterson

Appendix 2 - JAIN SLEE and multicore: an interview with Peter Salerno
Notes

Appendix 3 - Small is beautiful
Common Wisdom
VC approach to Open Source

Notes

Appendix 4 - Debugging multicore



