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BIO, Bias & Aspirations

e Asa technologist, futurist & marketer with IBM, Dell, Siemens & CAZITech Consulting,
I know the digital technology benefits for society and challenges of adopting them.

® Progressive 40-year IT career from punch card & computer operatorthrough
programming & systems engineering, marketing, product planning & strategy

e BSdegree in Technology Management from American University

® Member of Austin Wireless Alliance, Continental Automated Buildings Association
(CABA), Telecom Think-Tank, and World Future Society

e Helped pioneer the Residential Gateway concept & standards

e Served as Marketing Chairman of the HomeRF Working Group

e Founded CAZITech Consulting

® Successfully lobbied TX Legislature to protect Municipal Networks

® Now exploring ways to influence future of Broadband, Wireless & Home Networking

zitech.com
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The Pace of Innovation Is Accelerating

¢ Evolution accelerates exponentially.

Positive feedback: Winners of one stage accelerate progress in the next

¢ Technological evolution is also exponential.

Moore’sLaw, Metcalfe’s Law, Cooper’s Law
Machineintelligenceis multiplying by over 1,000 per decade.
Withina few decades, machine intelligence will surpass human intelligence

So we won't experience 100 years of progress in the 21st century — it will be more
like 20,000 years of progress.

¢ Even the rate of exponential growth grows exponentially.

- Ray Kurzweil
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Beyond the PC

from previous IEEE presentation

Memory 50.7% 64 KB 4GB 72TB 900 TB
CPU 57.1% 0.3MIPS | 59KMIPS | 1MMIPS | 45B MIPS
Network 66.8% 300bps | 300Mbps | 10 Gbps | 1 Petabits
Storage 77.7% 160 KB 1TB 60+ TB 30
Exabytes
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The case for 100 Mbps

e Dial-up speeds (28.8-56 Kbps) limit Internet Applications:
Text & Data (email & chat)
Web Browsing with simple images
Digital Music compressed with low quality sampling rates for small files
Internet Telephone (VolP)

® Broadband (1-5 Mbps) supports More Applications:
Digital Music Downloads & Streaming with near-CD quality
Digital Photography & Sharing of Photos
Video Conferencing with video in a small window
Video Streaming with low qualityin a window
Video Surveillance with small images or slow refresh rate

e Big Broadband (100 Mbps) supports Even More Apps:
High Quality Digital Music
HDTV: 4-5 simultaneous streams (1080i MPEG-2 needs ~20 Mbps)
Download Moviesin minutes instead of hours
Video Conferencing that’s almost like being there
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The case for 100 Mbps
But is 100 Mbps enough?

Possibly multiple HDTV streams per TV

Simultaneous DVR recordings to watch later

3-5 HDTV streams * 20 Mbps each = 100 Mbps, but what about Picture-in-Picture?
Large HDTV displays can support Picture Marquee (4-9 streams per TV)

Fast Channel Change
Consumers will want to “flip” through IPTV channels just like broadcast channels,
but that can mean switching between different servers.

New HDTV Format: 1080p

The Resolution of 1080i (great on big screens) + the Speed of 720p (60 fps)
Needs 30+ Mbps (more than cable, satellite or terrestrial broadcasterhas)
Without Big Broadband, market success is limited by a fierce DVD standards war.

Video Compression impacts quality, at least to some extent
MPEG-4 and WM-9 use less bandwidth than MPEG-2 but with tradeoffs.
Example: Can’t see fast moving golf ball leave the tee
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for “Multiple” HDTV streams per TV

DVR / Media Center
Multiple Recordings

Sports Marquee
Multiple HD Channels

Surveillance
Multiple Cameras

... simultaneously
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for Fast IPTV Channel Switching

IPTV is part of a Mass Personalization trend
On-demand & Interactive features yield deep consumer understanding.
This enables very Personalized content and Ad insertions

IPTV Complements & Threatens DTV Broadcast model
Broadcastis for Large Demographic; IPTV for Special Interests.

Free spectrum + multicasting = better pictures + more channels.

With more Free channels, do consumers even need Cable or Satellite?
IPTV can satisfy Even More Special Interests.

IPTV needs the same experience

Consumers channel surf quickly with a remote control.

The TV “quickly” tunes to specific channel Frequencies.

But IPTV may need to connect to Distributed Video Servers.

Picture-in-Picture amplifies the effect
Picture marquee makes it even worse.
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Rich Peer-to-Peer Collaboration
Remote musicians perform together with high bandwidth and short latency.

Third Wave Computing (SAAS)

Consumers are dusting off their video archive to share online. As more apps move from PCs to the
Internet, there’s less need for local hard drives except as a buffer. Data moved to trusted services
is secure and protected, accessible anywhere, and shared with authorized visitors.

Massively Parallel Computing Grid
Consumers share capacity of otherwise-idle PCs across high-speed networks that enable
massively parallel computing applications such as predicting the effect of global warming.

Download to Portable Device & Go

Downloading The Matrix (7.8 GB in MPEG2 DVD format, not HDTV) takes 11.5 hours at 1.5 Mbps,
10.5 minutes at 100 Mbps, 1 minute at 1 Gbps, and 6 seconds at 10 Mbps. Future portable
devices with HDTV resolution will need even faster speeds.

OrganicLEDs & UHDTV

OLEDs will bring HDTV resolution to handheld displays, and as nanotech materials make wall-size
displays practical, the 1080p HDTV resolution won’t be enough, so researchers are working on
Ultra-high Definition TV. UHDTV needs bandwidth exceeding 10 Gbps.
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for Faster Downloads to Mobile Devices

Passive Broadcast — Interactive On-Demand —— Mobile

Downloading The Matrix (7.8 GB in SDTV DVD format)

Delivery Method Days Hours Minutes
Dial-up (56 Kbps) s
Pony Express 11
3G Wireless (512 Kbps) 1.5
DSL (640 Kbps) 1
Cable (1.5 Mbps) 11.5
T1 (1.54 Mbps) 11
FedEx 10°
Ethernet (10 Mbps) 2
Fast Ethernet (100 Mbps) 10.5
Gigabit Ethernet (1000 Mbps) 1

2 New York to California: extrapolated from record delivery time of 7 days17 hours,

traveling approximately 2,000 miles (from St. Joseph, Missouri to Sacramento, CA)

b Maximum 150 users per node

© Express delivery from New York, NY 10005 to Beverly Hills, CA 90210

Download & Go
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for Third Wave Computing

Third Wave —The Network is the Computer

User Interface User Interface

Apps & Data Computers are
= ;5
move to the - lz subservient to
Network Networks
[Appuication | [apeuicanion | appucamion ] [ApeLication | Web Services, Open Source,
Peer-to-Peer, Distributed,
os os os
Agents, Java Spaces,
n,m DATA n,m n,m Creative Commons
Second Wave -Images, sound & video improve Ease of Use
First Wave —Text & Data services such as e-mail & FTP
APPLICATION APPLICATION Computers
Local Storage TC “ i control the
with Apps tightly os os Networks
bound to the 0S
I =
DATA DATA
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research time is reduced from years to months.

- More cost-effective technology enables better use of critical funds.
— Dataaccess speed is a critical limiting factor, but BIG Broadband offers remote
access at local hard disk speeds.
® Examples:
- Detectextraterrestrial intelligence through analysis of radio telescope data
— Human Proteome Folding Project
— UNAIDS, the Joint United Nations Program to Fight HIV & AIDS





	[image: image15.jpg]® Japan Broadcasting Company
— Demo of Early Prototype
— Overa 24 Gbps Fiber Network
— 18 minute video = 3.5 TB storage
® For Room Size Displays
- 450”(37’) Diagonal
e 16x the Resolution of HDTV

— 7680x4320 pixels (vs. 1920x1080)
- 32Mtotal pixels (vs. 2M)
- 60frames/sec (vs. 30)

® 22.2 Channel Audio
— 10at ear level, 9 above, 3 below
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for Rich Peer-to-Peer Collaboration

Live HD Vidgo Streaming with

Internet 2 demo at 1280x720 pixels
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for Rich Peer-to-Peer Collaboration

Multi-player
Gaming

Distributed,
Immersive
Performance

Signing & Lip
Reading for the
Deaf

TelePresence
breaks the
Distance
Barriers

Internet 2 demo of Collaborative Music Performance
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for National Security

Remember 9-11 and Pearl Harbor

At Pearl Harbor, we were blind-sided because we couldn’t monitor encrypted signals.
Thingsimproved when:
1. We captured a Japanese black box and were able to decrypt transmissions.
2. We started using the spoken Navajo Indian language so they couldn’t
monitor our transmissions.

The US is Falling Behind in Fiber Deployment
With short-term vision, we focus more on Wireless & Powerline as alternatives while
much of Asia deploys fiber.

Fiber networks are More Difficult to Monitor (spy on)
No Electromagnetic Radiation, so requires Physical Connection

Fiber networks support Grid Computing
Canapply grid to solving social problems (biomed, global warming) ... OR
Canapply grid for military use (decrypt enemy transmissions)





	[image: image19.jpg]BIG Broadband
to address Social Issues

® Drive Universal Broadband Adoption
- We “invented” the Internet and once led the world in access
— Butwe havenow fallen to 16 in percent of homes subscribing
— The Digital Divide is leaving people (and towns) behind

® Economic Development
— Mustregain our lost 60-year Tech Leadership (e.g. science grid)

o TeleWork

— Improve Employment options while Reducing Traffic
o TeleMedicine

— Contain Healthcare Costs with aging population

® Distance Learning
- Mustrecover from a Crisis in Education

® Improve National Security
— It’sa matter of Survival
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needs a New Perspective

Bandwidth is becoming a strategic imperative as
governments weigh public policy versus profit motives.

Is BIG Broadband driven by market demand
for bandwidth-intensive applications?

s OF 111

Is BIG Broadband an Enabler of innovation
and apps that would not appear otherwise?
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Challenges for Next Administration

Consumer Confidence Control & Ownership

Privacy & Security @ International Standardsvs. Export Ctrl.

Financial (Identity theft, Medical, Children) ® FTTH = Natural Monopoly or Open

Open Hot Spots & Unsecured Networks Access Infrastructure?

.
.
°
e Optin/out, Spam, Regu|ati0n
® Antivirus& Denial of Service o Spectrum Alloeation
.
.

PublicSafety (911, Cell Phones, VoIP) (700 MHz, White Space...)

Net Neutrality Interference rules

Access Flexible use

® Market Failures (competitor access rights?)

.

.

@ Globalharmonization
@ Universal Access (free, subsidized) : Rl

. DRM & Remote Storage
@ Internet Tax Moratorium & Sales Tax
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did not protect us

* Accordingto Bruce Kushnick:

— Failed fiber optic deployments have cost America $200 Billion
...and cost the American economy $5 Trillion.

“America entrusted the phone companies with our fiber optic
Digital Future, and we were taken to the cleaners.”

$200 Billion
Broadband Scandal

* By 2006, 86 million households should have had FTTH.
— 45 Mbps performance in both directions for over 500 channels
T = of High Quality Digital Television (HDTV)
B e — Deployed equally in rural, urban & suburban areas
— — Atan average cost of about $50/month

— The US has fallen from #1 to #16 in broadband adoption while
Japan & Korea already have 100 Mbps for $40/month.

* Thisis one of the Largest Scandals in American History.

“This is a tale of deceit, fraudulent data and gaming the
regulatory system using fake consumer groups, biased research
firms and campaign-financed politicians to control everything
from the FCC, to Congress, to the state legislatures and
commissions to vote for phone-company-financed laws that are
notin the public interest.”

$20 eBook from ww i TeleTruth.org
raises Serious Consumer Concerns
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BIG BROADBAND:

““““ Public Infrastructure s e

S
or Private m
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Wireless Mobility

Fiber Wireless
® LongDistance Higher Frequencies enable Bandwidth but limit Range

MIMO Antennas (multipath) & Mesh Topologies (hopping)
Wi-Fi (802.11n) = up to 300 Mbps
WiMAX (802.16) = up to 70 Mbps, up to 30 miles, 2-66GHz
LTE (UMTS/4GSM) = up to 326 Mbps down / 86 Mbps up
Wireless 1394 — 3+ Gbps

® WHDI (Wireless High-Definition Interface)

® 60GHz
@ White Space, analog TV bands (700 MHz)

® Wireless Security: WEP, WPA, Tunneling

.
Global Crossing °
Terabits/sec &
60% CGR

.

® Unlimited Capacity
.
o

® Secure
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Deep Fiber Example

i | Waterloo, IA
Fiber Costs & Cedar Falls, IA ‘e Pop68.00
Benefit [
8 ®  Pop 36,000 ®  Private cable system
(tale of two cities) ® 1996 Municip: ltglecom: upgraded t‘\c digital cable
i and broadband
1996 New Construction L3 * $58M

2001 New Construction ® SE5M * $76M

2002 New Construction * $101M ‘ * $53M

Propertytax rate / $1000 * $36.40— | ® 842,69

2003 tax increase s sois || %629 )
“Fiber optics is the key to Waterloo’s future growth. . .. | believe it has hurt us

economically not to be able to provide fiber optics to businesses locating in our city.”

—Waterloo MayorJohn Roof
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BIG Broadband
Deep Fiber Deployment Economics

Fiber Cost vs. Take Rate

5000
4500
4000

FTTI:’ Cost per
Subscriber

3500 |
3000f Average = $2950/sub for R= 0.35
2500, Average = $2250/sub for R= 0.50

2000
1500
1000

500

Variable = $609/sub
Fixed=  $821/hhp

0
0 01 02 03 04 05 06 07 08 09 1 $1.430/sub (100%)
Take rate (R) = subscribers/homes passed

Source: Corning Cable Systems, 2003

Average cost is lower with more subscribers.
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5000
4500
4000
3500
3000
2500
2000
1500
1000

500

BIG Broadband

Deep Fiber Deployment Economics

Fiber Cost vs. Take Rate

$ 120/mo

Profitable

$80/mo |

$40/mo |

Unecbnomjical ($rev < fiber cost)

[ - -
0 01 02 03 04 05 06 07 08 09

Take rate (R) = subscribers/homes passed

Source: Corning Cable Systems, 2003

Overlayrevenue lines ...

$120/mo supports $4320 avg cost

$80/mo supports $2880 avg cost

Variable = $609/sub

Fixed=  $821/hhp

Average cost is lower with more subscribers.
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Deep Fiber Deployment Economics

Fiber Cost vs. Take Rate

5000 0

4200 To satisfy stock holders,

4000 public companies need
e quick Rate of Return,
& 5000 Monopoly Power for high
§ 2500 take rate, and High RPU.

2000
1500
1000

500

Variable = $609/sub

Fixed=  $821/hhp

° : i ST e
0 01 02 03 04 05 06 07 08 09 1
Take rate (R) = subscribers/homes passed

Source: Corning Cable Systems, 2003

Average cost is lower with more subscribers.
Usually need about 35% subscriber rate.
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SUMMARY: \% \\;\
e Paceis Accelerating A )
e BIG Broadband Enables \ &

e 1Gbps Strategy vs. 100Mbps \

¢ Fiber & Wireless Complement "«5‘

e Open Access drives Competition

by Wayne Caswell
CAZITech Consulting
weaswell@austin.rr.com
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