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Today’s Agenda

= |[EEE Silicon Valley Technology History Committee Info:
—Tom Coughlin, IEEE-USA Immediate Past President
= Recent IEEE historical Milestones
—Brian A. Berg, IEEE Volunteer
= Main Event
—Dave House, ex-Intel
—Eric Dorsey, ex-Compression Labs, Inc.
—Bryan Martin, 8x8, Inc. CTO and Chairman
—Ken Pyle, Viodi (Moderator)
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IEEE Silicon Valley
Technology History Committee

= Committee members:
—Tom Coughlin, Chair
—Brian A. Berg, Vice Chair
—Tom Gardner, Treasurer
—Ken Pyle, Videographer
— Francine Bellson
— Paul Wesling
—Ted Hoff
—Alan Weissberger
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IEEE Silicon Valley
Technology History Committee

s Founded In 2013

= Our purpose: to hold meetings on the history of a
broad range of technologies that were conceived,
developed, or progressed in greater Silicon Valley

= If you are interested In offering your help, contact
—Tom Coughlin: tomcoughlin@ieee.org
—Brian Berg: b.berg@ieee.org




-
Some Recent SV Tech History Events

= October 10, 2019
— A Partial History of Makers in Silicon Valley

= June 13, 2019

— Challenger Shuttle Disaster: Recovery of data from
damaged tapes

= October 11, 2018
— Gravitational Waves and LIGO — A Technical History

= September 14, 2017
— DIALOG: The Beginning of Online Search

5 March 20, 2017
5 — The Other Women of ENIAC — Rethinking IT Innovation



-
Out Next SV Tech History Event

1 October 8, 2020

—Lockheed’s Agena: America’s Flrst Spy Satelllte —
Looking from Above the Iron Curtain

= Find out about our past and upcoming events:
—SiliconValleyHistory.com
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http://www.siliconvalleyhistory.com/

-
Transition to Brian Berg

= |EEE Involvement includes:
— Region 6 History Chair
— Region 6 Milestone Coordinator

— Consultants’ Network of Silicon Valley
Director and Past Chair

— Silicon Valley Technology History
Committee Vice Chair

— Santa Clara Valley Section Past Chair




|IEEE Milestone Dedication (23 May 2019)

= “DIALOG Online Search System, 1966”

= The inspiration for proposing this Milestone was a Tech
History Committee event on Sept. 14, 2017

=l
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= Dr. Roger Summit in 1970s with

DIALOG’s “data farm Brian Berg (left) and Roger Summit (middle) with
. Silicon Valley USPTO Director John Cabeca (2" from left)




IEEE Milestone Dedication (1 August 2019)

= “Lunar Laser Ranging Experiment, 1969”

= Apollo 11 crew left a retro-reflector on the moon to allow
measurement of the distance to the moon with 1.2 GW laser

= Crews worked at observatories at Haleakala, Lick and McDonald
= First success: Aug. 1, 1969 at Lick Observatory above San Jose
= Dedication held at Lick (mid-day), followed by an evening event
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Some Upcoming IEEE Milestones

= Silicon Valley:

— Apple I, Apple Il, Macintosh | -
(delayed from May 2020) 998 Lo

— Xe rOX ALTO Computer Apollo 11 Lunar Laser Ranging Experiment (LURE), 1969
. . } On 1 August 1969, Lick Observatory made the firs
—_— Intel 4004 Mlcroprocessor (In B distance measurement with centimeter accuracy
| fired a gigawatt ruby laser at a retro-reflector arr
th 1 Moon by Apollo 11 astronauts, and measured th
NOV' 2021 ) for 50 annlve rsary) | detecting the reflected pulse. This was the first exper

hand-placed extraterrestrial instrument.

= Wash. State; Louisiana; Pisa, ltaly
— Gravitational-Wave Antenna
(delayed from June/July 2020)
= Oregon
— Universal Serial Bus (USB)
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Video Conferencing:
Silicon Valley’s 50+ Year History

An IEEE Silicon Valley Technology History Committee Event
July 22M, 2020, 1:30 to 2:30 PM PDT
via video conference, of course



System diagram

A brief history from the 1870s to
the 1970s

e Intel
Silicon Valley’s

Compression Labs
Influence

8x8



High-Level Video Conferencing Block Diagram

Video/Audio Compression Network Communications
Capture & Display = Decompression Interface Network(s)

Analog/Digital Communications
CODEC Interface

A 4
MCU
(Multipoint
Conferencing

__________________________________________________________________

Video Conferencing Station #1
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1860s

Pantelegraph
The First Fax
Machine

L. Fiowier "Les Merveilles de la Science’. Pans_, 1866




Telephonoscope Concept - 1879
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Block Diagram of 1927 Bell 1-Way Video, 2-

Way Audio
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After the fransistor was invented at Bell Labs in
1948, an ATAT electrical engineer predicted
whenever a baby is
born anywhere in the
waorld, he is given at

birth a... telephone
number for life [and]... a
= watch-like device with

ten little buttons on one
side and a screen on

the other._.. when he
wishes to talk with
a r O r S O anyone in the world, he
will pull out the device
and [call] his friend

Then turning the device
over, he will hear the
voice of his friend and
see his face on the
screen, in color and in
three dimensions. If he
does not see and hear
him he will know that

the friend is dead.

—Harold Osbome. 1948 P

A Mathematical Theory of Communication

Ty . 1L SHANNON

INTRODUCTION

LI revent development of variows methods of modulation such as PCM and PPM which exchange
amidwidih for signal-i ise ratin has intensilied the interest i a general theory of commmanication. A
basis for such a (heory is contained in (he important papers of Nyquist' and Ilartley” on this subject. In the
present paper we will extend the theory to include a gumber of new factors, in particolar the effect of noise
in the channel, and the savings possible due to the statistical structure of the original message and due to the
nature of the (nal destination of the information.
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Enter the 1970s and Silicon Valley.....Some of

the Silicon Valley Ties to Video Conferencing

1970s — 1990s (today's discussion) 2000s (future discussion)
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ProShare brings PC users

~ facewface

Although getting the requisite ISDN service may be

INSIDE TRACK

Shocker ar the CD-ROM Conference; DVI blows CD-1 H(_.A cmps and expoct the cnfsion
away. Phillips loses out; Microsoft cashes in. clm ;fo':'?""' "“‘"1‘*’8‘;"‘::
Foothold it needs to survive. More moola

are: March 2-6. Place: Seattle. | cmse the whole 1owm was swane nl the | fior Microsoft
You'll never get anyone 10 admi that

Event: CD-ROM Conference RCA stuff, | guess the

Sponsor: Microsoft, Theme: Confusion, | 100 busy checking the stock ;mmlm— | the game is mothing mare than jockeying 4 i . s By
portl. other fine Tt i For- | forquick bucks. 1 ask e DVL 48 difficult, Intel’s videoconferencing software is a boon  KRISTIN
It was the same as last year: confu- | fune Syssems. for PC users who need to communicate and share data. MARKS
shon, head scratching, shoulder shiug- Facts: The rwo-chip RCA video dis-
ging, handwringing, and iichy knees. It | play processon can wm a plain-vanilla rymitioss looking for PC-hascd compicte with a
| scems thas the entire CT)-ROM scene is | compact disk into & device that purps | 10 be quoted saying that,” said Arthar o docunent ey Mg [ :E'd'" o e meniingon
furning inlo 2 soap opera. s now obyi- | oul real-time full-color action-packed | Kaiman, RCA Digital Products Lab Di- ; e e dy Y i
ous {afier this year's affair) that break- | video with digital sound. Seveaty-two | rector, smiling and obviously reading ERERMIIGALNEWIPAPEN OF GORTORATE COMPUTING mmzph!mmrn m%’?"}““ mﬁqm?ﬁﬁh;;z;gﬁ f”ehu iéhit h:m sw..f?énﬁm’fmﬁu“ﬁ‘,
throagh that “'make it a | minuses worth to be exact. Phillips hoped | from the same = 2 it Cop's T i emISDH e —con  caer e ansinle mechinic o s peton.
| whole new ball game™ will be released | 10 get 7 o w0 misutes of real-time video Okay, I'll say it |, s & CD-1 killer. OO PREVITN: SURNITIROON SPLCH DQSktﬂp wdeﬂm“fel‘enclng bhirrhlwmlcanlmmﬂiv.du!ﬂrmmm call the [stel (SDN Comectiy ity ke G- 0 - wma:nr turms the cames 0. while
mmhnrnclwxmwmpmmh\qand{htﬂxumm theirarea. shuts i off. IFs that -I
W and Tosli'ba le,ad Gha]"ge tion, which s’ even eeded, s easy to ead, The _ Usrssimplyneed n gve e are codes andihe  simgle Even though

b

Dave House — Ex-Intel

with ightwig 426 pﬂriab!ss edges closer to prime time

Wirvw of new prrveluucts bringing technology within wsers reach

.uw-n b e

=1
I Wt ot w1k i

sl antahs
P 11| g e v e

Bugs haunt WP 6.0 or Windows =~ - - -
Woreder et maddies nteriim 6, (hy refeyyce ...‘.:.'::.‘:::,“-ffw.,.

s, i tum, o el desped s 0 g
install

st o gt e s umbens, i 51
el toem f Ui ceotral ofice supporis ISDIY

wiers. oocd I be sware of some shoricormings aad
bl el wil e e i s -

Bell Aot Corp: or Pafe
Tty v he b e o S cmmeciiy,
while NYNEX Corp. customers huve very linle

19BN srvie il e et

wravamars [ ReSull misners

if we could, and e suspec that
macp ol st ol
8 well ProSbere provides
il s o i
eograptical
T gt
telecommgters w0 share docy- ey findings:
cany o fewtoee  * O
et s oy, & b te
et argaizaions re-
B g ncrome
empore il
sy

in the Nor

g the e
\u. erice may b
it

mage s ot perect, (58
TR R s oy el s 150N rdec

Usrs wbogstb s el

E’

nnd!rmimw\leﬁ Mu
iy b
et i) e et PR

et
oty pwional bu:k spstem by callng [400) 525

g alo v there's a lot
e o ol 16 be excited
ISDNcndiothe NT  about, users
% need to be
The Mot gware of some

g

s e . b shortcomings

i nce cx- and problems

;‘;ﬁﬂ;‘ T :'*:' Lprnshare - |

munnnmmummmmznhmmumn

G of e on and is  ing aplace o sor th carpiece. The arpiece cable
o b e e & mlnmn.ummbeg\mmwmmmm
detaled haniies the IS DY comnectian.
Ui ot pac - SON The e Hlunhn-\ykmmmllmla
onles, enily e por ot And e
“Then, of coures, there's th [
byt iver or nstaling the

4 When i vas, e price

Bandware.
e found the scétware insalsion oe this Win-

ProShare o reqiresa Network
Trmosion Type 1 O} by
which,asfr s he phone company
Iy oooroe, seve ¢ DN
line's termisutica ,mun...
PruShare s eoacerned, s imply
Ui bt e SO crd g
. W1 s ooy pone

o provide line. maiste-

have Iled. Durisg the nstalltion, we were

and
ot b e 0 e e il e

it an bous and  haflooking for the video
eard m?umk n‘ e oresing - el

435 DX 71 Techaslogies,
des

ot e, fly i up u
OmaTeck Carpora
ck, K.. & fysems integra
sl i conmanca
Ticas fr the corporale. market
R s 1 g 5D
easer mether prtcthecountry
e New Yok o' the ceter

wvr.m s o
lhrn

form_ For inseance, Nortbern Tel
com, e, offers on for $130, while
ATAT's coss 4322, The Intel FAX.
ack document (Documerl 8
contins N erderingiaorm

o he M Ly o ihseed 155

colo disply driver,§ B

e e Pk

stmenary Welipe1 i et & i
tribote this driver

ProShire i well

Intel Inside the Computer Video Phone




essnsens

LERY

200seresresssnescvced

200vceseercesscsncsccced

Eric Dorse




Key Dates in the History
of Video Conferencing

1978 — Compression Labs (CLI) is founded by Wen Chen

1982 — 15t video conferencing product from CLI - $250K plus $1K
per hour for leased T1 line

1986 — PictureTel releases product based on vector quantization
selling for S80K

1988 — CLI releases Rembrandt Il for $30K using Tl C30 DSPs

1991 — CLI releases Rembrandt II/VP using VPC from IIT (8x8)

1992 — AT&T and CLI release 2500 Analog Videophone using
19.2Kbps modem

1997 — Vtel buys CLI
2001 — Polycom buys PictureTel

2006 — Cisco introduces Telepresence product line
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Key Dates in the History of Video
Compression

1988 — H.261 — 15t video standard used in video conferencing created by CCITT using the DCT and entropy encoding
with resolution of 352x288 at 30FPS

1995 — H.262 — Created for MPEG2 broadcast video and DVDs. Supports both SD and HD resolutions and multiple
frame rates.

1996 — H.263 - Low latency codec for broadband use with resolutions similar to H.262.

2003 — H.264/AVC — Also known as MPEG4. Used in VC, broadcast and broadband applications. Supports 4K
resolution and Blu Ray DVD. Has wider color gamut and color depth and supports 4x4 DCTs.

2013 — H.265 — Also known as HEVC. Supports up to 8K TVs and used by 4K Blu Ray players (UHD)
2019 — AV1 — Open Source video standard derived from VP10 work from Google.

2020 — H.266 — Ratified in July 2020 — supports fractional frame rates up to 120 FPS, HDR up to 10000 nits and
wider color gamut




Major Components of Video Compression

Differential encoding between frames
* Break frames up into blocks and encode differences in frequency domain

Motion Estimation
* Track motion between frames to minimize differential error

DCT (Discrete Cosine Transform)
* Essentially a 2-dimension FFT, flips pixels from spatial domain into frequency domain

Entropy encoding

* Lossless encoding scheme based on Shannon’s Source Coding Theorem. The length of each
codeword is approximately to the negative of the of
occurrence of that codeword.




Motion Estimation
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DCT Encoding

An example of an encoded 8x8 FDCT block:

[ —415
4
—47
—49
12
-8
==
0

-30
—22
7
12
-7
3
0
0

—61
—61
(i
34
—-13
2
0
-1

27
10
—25
—15
—4
—6
—2
—4

o6
13
—29
-10

An example quantized DCT block:

[ —26
0

-3
-2

O O O = =

—6
—4

O O O O N Ot

2
1

o O o o o o o

o O O O O o o o

o O O O O O o o




Bryan Martin, 8x8
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Original Vision Processor chip (1990




VCP chip which powered
8x8 ViaTV devices (1996)

* 8x8’s first attempt to consumerize videophone
technology — ViaTV set top box

* 5499 per videophone

* Full H.324 stack (PSTN modem), use existing TV
and telephone for picture/audio

* H.263 Annex contributions to optimize video
guality at low bandwidths



|IP-based Videophones
& VolP (2000)

. 2003 - Microsoft announces Live Communications
Server would only support SIP (Session Initiation
Protocol)

. 2-way voice (Voice-over-IP) services launch with 8x8
and Vonage based on SIP (though video was always
supported, just not used)

*  Business models move to recurring Software-as-a-
Service (SaaS) as opposed to hardware sales model

* OQver the last 18 years voice and video have
continuously benefited from:

* Improved compute (move from hardware to
software to WebRTC and public-cloud video
bridges)

* Improved transport (from PSTN/dialup to DSL to
WiFi/Fiber)




jitsi.org (2006) and
community.jitsi.org
(2020)

Public-cloud has enabled
“reservation-less” video conferencing
(see meet.jit.si)

Pandemic has focused modern video
communications on end-to-end
encryption and security

Jitsi.org — largest open source
videoconferencing developer
community (8x8 is Jitsi’s largest
supporter)

Continue to reimagine video
collaboration needs in the new world
of work/teach/play from anywhere

Join the weekly Jitsi Community video call - Mondays @ 10:30am CT Details
o g
J.l.‘_\,:(_":ﬁ Docs  Projects Blog Community About
o

More securepmare flexible, and
completely free video conferencing

See it in Action! Start a Meeting |

This is what end-to-end Jitsi Meet features update, Jitsi Meet Security &

encryption should look like! April 2020 Privacy
AFRIL 12,20 AFRW. T, 2020 APHIL 3 2020




Question and Answer




"The 100-plus vendors that are members of Intel Corp.'s
From Personal desktop videoconferencing consortium last week proclaimed

Conferenci ng Work they are serious about making their bevy of budding products
G rou p to h 323 interoperate with each other and H.320-based group

conferencing systems." - David J. Buerger, Oct. 17, 1994
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Network Questions

¢ How did AT&T’s efforts inform the idea of an integrated network?
¢ What would have been the fate of Video Conferencing if the Internet & broadband not occurred?

¢ Is video conferencing a product or a feature?

e What should be the priority & how do these priorities change with market (e.g business, consumer,
etc.)?
¢ Video resolution?
¢ Refresh rate?

e Display size?
Some o
¢ Form-factor?
1 ¢ Ease-of-use?
Questions
¢ Audio crispness?
¢ Audio latency?
¢ Ability to share environment (e.g. be able to white board)?
 Ability of video conferencing to adapt to the user environment (stand, sit, move-around, etc)?
* Security?
¢ Integrate other senses (touch, smell, immersion, in general)
e What sort of cultural barriers remain (e.g. people like to travel, particularly when others are
paying for it)?
¢ Open-source, standards, & interoperability — How do these play out in the long-term?
¢ From an end-customer perspective?
* From an industry perspective




And more questions regarding technology

* Compression

* Many different compression approaches - some of the more recent efforts,
h.265, VP9, AV1, VVC and MPEG-5 Part 1, MPEG-5, Part2 (LCEVC) — does this
hinder interoperability?

* Not certain what other conferencing systems use, but it seems like AV1
has some latency advantages and low-royalty costs

* What is the future role of WebRTC — will is require Apple to tip it over the
edge?

* Displays and cameras — what should we expect?

* Audio is often overlooked — what are the speakers' thoughts on what
is still needed with regards to audio?




Some References

¢ https://www.thevintagenews.com/2016/03/17/pantelegraph-first-machine-transmit-pictures-electronically-considered-precursor-modern-day-fax-

machine/

* AT&T began working on the “problem of telephotography in 1918” http://archiv.ub.uni-
heidelberg.de/artdok/2016/1/Mills The audiovisual telephone 2012.pdf

e Treasure trove of AT&T video archives https://techchannel.att.com/

* History of AT&T's picture phone https://ethw.org/Picturephone

e Intel's ProShare circa July, 1994

* VSee — Interesting perspective, particularly about the idea of the importance of the network effect for widespread video conferencing
adoption https:/ﬁ/see.com/blog/video-conferencing-the—first-lOO-vears/

¢ https://www.avinteractive.com/features/technology/av-at-40-video-conferencing-07-06-2012/

* Tim Duffy, formerly of PictureTel “The adoption of video conferencing is not a technology issue —it’s a perceived value issue. If Skype users had to pay for video, the usage
would colfapse." Duffy added: “In my view, the future is clearly in the personal space. Combined unified communications (UC) clients supporting audio, video and web
collaboration will replace hardware units, and everyone will want it for free.”

*  SMPTE Conference - The Orzfins of Audio and Video Compression: Some Pale Gleams from the Past -
https://ieeexplore.ieee.org/document/7269369

e https://www.vyopta.com/blog/video-conferencing/brief-history-video-conferencing/

e AT&T/CLI Analog Phone Line Chip Standard
https://books.google.com/books?id=ShQEAAAAMBAJ&pg=PA41&Ipg=PA41&dg=when+was+compression+labs+incorporated+formed&source=bl&ots
=KpulDa9gQk&sig=ACfU3U31SaSsJkXNahXjIPrpTIPTS3DVOA&hI=en&sa=X&ved=2ahUKEw]|Dj6g-

PrpAhUxJzQIHcl2DWs4ChDoATACegQIBRAB#v=onepage&g=when%20was%20compression%20labs%20incorporated%20formed&f=false

¢ https://www.packetizer.com/ipmc/history-of-videoconferencing/
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