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DVD '99: Standards, Applications and Technology

Green Auditorium

National Institute of Standards and Technology
Gaithersburg, MD

November 30 - December 1, 1999 (Tuesday & Wednesday)

PRELIMINARY AGENDA (subject to change):

TUESDAY, NOVEMBER 30th
Morning Session
Overview and International Efforts

Koji Hase
Vice President, DVD Planning
Toshiba

DVD: An Update Report from the DVD
Forum

Sandra M. Benedetto
Director of Product Development,  Introduction to DVD Technology

Pioneer New Media

Graham Sharpless
General Manager, Special Products DVD Production in Europe
Di ics UK




.. Mark Ely
i:gg Di !‘pr luct Marketing, m&wbﬂ DVD Tools and
. Sonic Solutions

Ralph Labarge
Managing Partner, Alpha DVD Adding Internet Features to DVD Titles
LLC

3:00 -
3:30

Disk Interchange for Re-Writable DVD -
Myth or Reality?

‘WEDNESDAY, DECEMBER 1

Moming Session

Bernie Mitchell
9:30-  National Market Development
10:00 Manager, :
Philips Professional DVD

Making Professional DVD Work




10:30 -  Break
11:00

2n. Marshall Goldberg
1130 Director of Product and Marketing, m’m‘m lmmelorExgrassben

12:00

Rainer Brodersen

Chief Technology Officer, Spruce  Web DVD and DVD Authoring

Technol:

2:30- Dana J. Parker
3:00 DVD Pro Workshop Chair, Emedia  DVD Writables: The Facts and Frictions
’ Professional

4:30 - Xiao Tang Microscopic Image Analysis for
5:00 Project Manager, Advanced Digital Physical Characteristics in Optical
: Data Storage Laboratory, NIST Disks







DVD’99 Workshop
Standards, Applications, and Technology

Dr. Victor McCrary

Group Leader
Information Storage and
Integrated Systems Group
National Institute of
Standards and Technology

100 Bureau Drive, Stop 8951
Gaithersburg, MD  20899-8951

Phone: 301 975-4321

www.nist.gov

Dr. Victor R. McCrary is currently a technical manager
at the National Institute of Stzndards & Technology in
Gaithersburg, Maryland. In his current position, he
leadss a group of researchers in NISTs’ new
Information Technology Laboratory. The research in
his group covers flat panel displays, optical disk
(DVD) storage and reliability, biometrcs, electronic
boolks, and image recognition. Dr. McCrary organized
the ‘world's first conference on electronic books in
October '98, and his research group also presented 2
NIST prototype of the electronic book. Dr. McCrary
was also employed as a program manager for the
Advanced Technology Program (ATP), where he
managed over $45M in technical cooperative
agreements between the Federal Government and
industry in materials and optoelectronics. With
American industries, ATP projects seek to develop
pre-competitive, generic, high-risk technologies that
will provide future growth to the U.S. economy in
terms of jobs, revenue growth, and market share for
new products that evolve from these research efforts.
D1. McCrary was formally employed for nine years by
ATET Bell Laboratories in Murray Hill, New Jersey
where he held various positions in semiconductor
research and project management. Concurrently, Dr.
MecCirary is an adjunct professor in the Executive
Masters of Technology Management Program at the
University of Pennsylvania. The program is jointly
admunistered by the Graduate School of Engineering
and the Wharton School of Business. Dr. McCrary’s
intesests involve the reshaping of U.S. research and
development, multimedia technologies, technology
and public policy, new paradigms for the management
of technology, and marketing strategies for creating
technology winners in the global marketplace. Dr.
McCrary received his doctoral degree in 1985. He
rece:ved an Executive Masters of Science &

Eng neering from the University of Pennsylvania in
May 1995.



DVD’99 Workshop

Standards, Applications, and Technology

Dr. McCrary has authored or co-authored over 40 technical papers in refereed journals and co-
edited two books. In 1990, Dr. McCrary received the "Most Promising Engineer of the Year
Award", presented by U.S. Career Communications and Mobil Oil Corporation, for his efforts in
the field of semiconductor crystal growth. In March 1992, he received the "Pioneer of the Year
Award" from the National Society of Black Engineers (NSBE) & the Motorola Company, also
for his efforts in the filed of semiconductor crystal growth Dr. McCrary was selected in 1996 to
the College of Distinguished Lecturers by Sigma Xi, The Scientific Society.
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The Electronic Book
Turning a New Chapter
Victor McCrary
Information Technology Laboratory
DVD 99 Werkshop
November 30, 1999

“ISIS’ Core Compatencies give us the flexibility
10 explore the systems metrology needs of the
Co forthe Ir ity

Adveret
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Electronic Books:
Customer Base

 OverDrive Systems
< IBM

Electronic Book ‘99 Workshop:

__ Discussion Topies
+ End-users -what do they
‘want 77
+ Business case [or e-books
- what is it 77
+ Displays - where are




= =

= = =

&= =

E B =E = B

-
i

Open E-Book Standards Group

+ Initiated at NIST E-
Boak ‘98 Workshop

+ Goal is 1o develop a
standard for electronic

= Open E-Book Standards Group

5 a
5 o + OEB Specification 1.0 debur /21/99
[} & + Scope of specification: electronic content for e-

@  book reading systems

*  Well-formed HTML & XML

® o Many have signed on: Microsoft, OverDrive
Systems, Consohdated Graphics

:  Pussible future areas of interest- digital rights
ranagement. hypermedia = video, pictures,

® o Continue: to facilitate industry group
®  towards a version 1.X open specification,
+ Open Electronic Book Charter Meeting,
December 14-15 in San Francisco

« CEMA meeting in Las Vegas 1/5 - 1/8;




Electronic Books & Japan

=1
%  MITI Electronic Book Consortium of 200
®  companies; NIST invited to join
5 ¥ Japanese e-book industry favors portable storage
model (DVD) vs. U.S. [nternet model
o Japan favoring image-based standard (e.z. PDF)
® vs US. XML/HTML model

®  Japanese companies looking in U.S. for encryption §

software
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Advanced Display Technology Systems:
El ic Book T & Applicati

Electronic Books:
A New Tool for Learning !!
Advantages

. Mm:‘:, books in one Applications
poruble device . .

+ Intcgrate mubimedia; e.g. Enterprise
viden management

« Convenieat softw .
anres 5 heneader  * Education

+ Timg-sensitive * Document
e oty management

+ Conserves paper = Infolmnement

NIST CD Book: Scope of NIST R&D Efforts
Integrated Sysem for Display




Electronic Books:
NIST CD-Book
* Hard-disk
ﬁagﬁfmﬁc&l >Font re-sizing
storage >Word search
TMU:?C;":E;;:" = Dictionary
display >Highlighting
* PC Host > Underlining
* Visual Basie/ > Page tuming at-a-
Windows 88 08 touch
* Voice Activation

E-Books: Comparisons
NIST Sehbock Every Rothel Librdus
Baook. Baok

cruo r Mot Alan ARM Mot
64K Scddd  RISC HE

100MHz
display 1133 11x85 115x%5 7a2Sx Txé6
eslar(l)  bw  color(l) 4ETT b

b
capacity 47GB  4MB SHME 4MB 12
file  RIF  WTML FDF HIML HTML
Format
05 Wi propr. Winlight propr. propr.
wit  wa 290m  3450m L6l ldez

The Electronic Book:
Functional Requirements

(the end-user’g view)

+  Ergomomic look & feed of o book.
= Fap wqual or better than paper

Safrware s

= Voke sctivated

* Lowpower and low pawer

*+ Portable and b ghrweight

+ Multi-path distribution of coatenl - wire, wirthes, poriable media

O E OE E E B E E BE B = & BE

| =

=
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The Electronic Book:
Technical Specifications

(the technology provider’s view)
Display reflectivity * Storage media format
ratio = Voice recognition
Total weight eror rejection ratio
« Power requirements * Display aspect ratio
Power dissipation * Software platform
« Content format + Content security, and

integrity
Opportunities for new metrology,

INUST stancaras, and test methods

- o
“Setends” downhads gy
(Fara |9 MB s}




IBM HDDs in E-books IEM

« 340 MB microdrive
—B50 novels (100 pages cach)
~Semester's worth of student text In college (10 lext books)
=Legal / medical textbooks (with graphics)

=12 BB Travelstar
=12 million pages of text
~50 magazines (whh color and photos)
=5 millicn web pages (with graphics)

SrmyariAdeddics
#FBINFIC

E-Book Braille Reader

Electronic Bock “98 Workshop

= National Library Service for the Blind & Physcally Hasdieapped
Need to improve accessibility of e-books to
the visually impaired

= tactile Simpley with [or insesd of) visual display or "Valking bosk”

Low cost and reliable Braille reader

- present pesders very expensive and not very relishis

NIST

»

y

=l

O =
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* 12 actuators ( 2 cells) o

Internal actuators on shaft
= =5

placed on rotting shaf
* Same panern oo every 2
cell group /
* Text updates as wheel / /]
rolates
User feels swring of Braille
charactess with one fimger
]

.

Why Usability and Applications?
Databases for e-Books?

Early adopiers of the ¢-book are currently asking for more
features such as, support for tables, embedded scripts, ad color
displays.
Presentation of both graphical and tabular numeric data would
support echmical, scientific and business communiries.
Currently, NIST has 11 databases on-line that could serve as
tesbeds and marketing t0ols for the development of these
advanced e-book feanwres.
Creation of a technical publishing standard thar supports the
incorporation of data would provide an invaluable resource to
the scitntific community.




Electronic Books:
Future R&D Directions

+ Migration of file format to HTML or XML;

ready prototype for reference
implementation of OEB 1.0 specification

+ Full multimedia: text, pictures, video, DVD
storage media, hyper-links, voice synthesis

» Complete Braille reader development for
rotating wheel prototype

NIST

Electronic Books:

It can happen if...
= No Beta vs. YHS

* “There is enough to go around for
everybody™

B Ner

£

B B OO

=



DVD’99 Workshop

Standards, Applications, and Technology

Koji Hase

Vice President
DV'D Planning, Toshiba

100 Westinghouse Circle
Horseheads, NY 14845

Phone: 607 796-3500

www.toshiba.com
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DVD’99 Workshop

Standards, Applications, and Technology

Sandra M. Benedetto

Director, Product Development
Pioneer New Media Technologies, Ine.

600 East Crescent Avenue

Upper Saddle River, NJ 07458
Phone: 201 327-6400

Www.pioneem sa.com

As Director of Product Development for Pioneer
New Media Technologies, Sandra Benedetto is
responsible for industrial DVD-Video application and
product development. She works extensively with
product design engineers, system integrators and
developers to ensure Pioneer's industdal DVD-Video
products offer features that meet the needs of the
business, industry and education markets in North
America.

With more than rwelve years of experence in the
interactive technology and multimedia industries, Ms.
Benedetto has worked in hardware, software and
content development for LaserDisc, CD-ROM and
now DVD technologies. In addition to her work at
Pioneer, Ms. Benedetto has worked in multimedia
production management at The Voyager Company
and Scholastic New Media. She is a former educator
and founding director of a national award-winning
post-secondary, electronics training program for
women.

Ms. Benedetto speaks about the benefits of DVD
technology at various technology conferences
throughout North America.
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DVD’99 Workshop

Standards, Applications, and Technology

Ds. Graham Sharpless

General Manager Special Projects
Disctronics

Southwater Business Park
Southwater
West Sussex

RH13 7YT
England

Phone: +44 1403 739600

www.disctronics.com

Graham Sharpless is responsible for the application of
new technology within the Disctronics Group
including overall co-ordination of DVD activities. He
jomned the company in 1993, after working for Philips,
both in the UK and Holland, and for 2 multimedia
company in London.,

After gaining a2 BSc (Hons) in Phystcs and PhD at
Durham University, Graham joined the UK Philips
Research Laboratories. Following a period as project
leader for research into home information systems, he
moved to Philips Consumer Electranics, where, as
Advanced Projects Group Manager, he was
responsible for various consumer electronics R & D
projects including optical discs, home communication
systems, data broadcasting and personal computers.
From this background Graham moved to Philips’
headquarters in Eindhoven to work on the CD-1
Green Book, in partnership with other companies in
Europe, Japan and the USA.

Returning to the UK, Graham became Technical
Director of New Media Productions in London,
developing CD-1 and CD-ROM applications for
educational, entertainment and information purposes,
some for blue chip companies. During this time he
also co-authored the CD-1 Designer’s Guide.

In 1993, he joined Disctronics UK to set up the CD-
ROM division and was responsible for authoring
some of the first Video CD titles to be commercially
available. This led in 1995 to heavy involvement in the
development of DVD and, in late 1997, to the
introduction of DVD manufacturing at Disctronics
UK plant.
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DVD’99 Workshop

Standards, Applications, and Technology

Jim Taylor

Author
DVD Demystifiea

www.dvddemystified.com

Jim Taylor is the author of DVD Demystified, the
best-selling book about DVD technology, published
by McGraw-Hill. Jim created the Internet DVD FAQ,
wiites articles and columns about DVD), serves as
Technical Director for the DVD Association, and is
considered one of the foremost experts of the
industry. Jim has worked with interactive media for
20 years, developing educational software, laserdiscs,
CD-ROMs, Web sites, and DVDs.

Formerly VP of Information Technology at
Videodiscovery, an educational multimedia publishing
company, Jim is now lecturing and consulting on
DVD technology and is serving as the DVD
Evangelist for Microsoft.
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John Barker is editor of Imsde Multimedia, a
leading European newsletter for the interactive
media industry which he founded in 1985. He
also chairs the annual DVD Summit conference
for Europe which is held in Dublin, Ireland.

John Barker

Editor
Tnside Multinzedia

Tossa House, main Road
Smalley, Derby DE7 6EFUK

Phone: +44 1332 881779

www.dvdsummit.com
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DVD’99 Workshop

Standards, Applications, and Technology

Brand L. Niemann

Digital Librarian, Computer S cientist
U.S. Environmental Protection

2822 US EPA Headquarters
401 M Street, S.W.
Washington, DC 20460
Phone: 202 260-2570

www.sdi.gov,/diglib,htm

Brand Niemann is a digital librarian and computer
scientist with the U.S. Environmental Protection Agency.
He has been with the agency for 19 years and has
received awards and recognitions from EPA,
Computerworld-Smithsonian, the U.S. Department of
the Interior and the U.S. Geological Survey, and the
President's Council on Sustainable Development. His
Digital Librasry of the State of the Environment is
found at www.sdi.gov/diglib and on the new Web-
connected CD-ROM "Science for a Changing World"
from the USGS,

He 1s a member of the Board of Directors of the
SIGCAT Foundation where he has been involved in
organizing sessions for the annual meetings since 1994
and in the SIGCAT Directory of Federal CD-ROMs.
He has been involved in the recent GPO/INCLIS
study of Government Information products for EPA
and an invited presenter at the Federal Depository
Library Annual Conference the past two years on
Web-connected CD-ROMs with government data and
information. His recent article on Web-connected
CD-DVDs is found at

ww.PlanetI T.com/docs/PIT1999071450011



N N - n Bm e ] N B I B N - . | 1 - | =

(9N g9\ VININ UO ©jep dIueuAp 03 ST Ym
INO¥-D uo eyep [enedsoad oness)  xog € ul VININ,, —
(uorpqru ¢'p) sauury,
Aepung uopuoT oY) Ut (IO PHOA Y} U0 MOPUIA,, —
sargo[ouyd |, yoodAH woiy qAqedAyg -
N %n d AAQ esmegeT ydrey ‘SpHAH QAQ Sunear) —
66.01dAAd
E 3¢ﬁwo S — 66 2ING OUAIRJIY epeduy JJOSOIJA —
1 TOOS1.2Q6661.LId/SO0p/Wiod’ L[] d MMM //:dny
BIEQ IUBUN] IS8 UL SD PI[GRUT-GOM @

SAAd/do




UOTJRULIOJU] [RJUSWUOIIAUF JO 201JJ(O)
‘Aoud3y U01193]01d [BIUSWUOIIAU 'S’ () ‘UUBWIIN puelg
uonepunod LvODIS Y JO JUspISA] pue ‘UOISIAI(
0130[090) ‘A2AINS [BIIS0[09D) "S' ) — [NBJIN ALIo[
JJe1S S901AI0S

ue $1oNpold ‘Snsua)) ay) Jo neaing ‘S — eJuUeA [ned
Ioued Suiseusy ‘qAeydiy — o8rego ydrey
UOISIAIQ

~_suxddepy ‘AoAing [e9180]090) "S* ) ‘UOSIOPUND) ULION

UOT)UAI]

suparedaig AouaSrowry [eonuay)) Jo AOIJO
‘Aouady UOHIYOIJ [RIUSWUOIIAUF ‘S — OSNNRD) 19)19]

//



| D [ [N M [N R M e o/men M remy MM MmO e mem |

((1002) AAQ 2UQ — 0007 MIIAPURT @
(000Z-PIu) QA dUQ — A] MIIApPUET @

(8661/C1) soseqeyep
[euonippe YIm A SUQ — [[[ MIIAPURT] e

(yuasaxd-/p61) suoneoridde

. [eKads 10J SWOY-GD 9 0qY — IH AAAPUET @

AIO1SIH Jo

:MBIApUET]



SISATeuy douanbasuo)) 911sJ30) 10
uepIino) wreisosd JUdWageury STy ) U0
9Seq SOURISIP QUOZ A[qRIAU[NA SIB[NI[B)) @

BOTWAYD JO SAIM)XIW JO S[BITWAYD )OE Y
IAT)ORAI 9Y) JNOgR UOTIRWIOJUT SOPIAOI] @

.,, sdewr uo evie
g i

SNSUSY) PUE [BIUSWUOIIAUD [BIIPI,] SOPIAOI] @

W/Ef hUE OYI] 30UAIR)OI o1ydei3003 v e



i B~ I . B .- | i R I S IE ] EE l

SI0A®[ ®IRp JO UONIPPY —

SIS QM SOHS pPue snsud)) 0) Juryurf
pue sjoeJorAuy VdHq Surdronb 10J ox9'dnjos moN —

A UO [[] MIIAPULT @
) Uo aseqelep S0 JONAUY S, YV JH Sutdionl) —
$Od ZHIN 00T=< Uo uny —
Juerdwo) X -
s, (6661/6/L) TA III MIIAPULT @

N

pa|dnoa-Ajaso|n



U TIA[/AOS S5SNI TOATSPY//:dNY — SOS[) @
U PAPUOEST/3I0TRITIS MMM //:dNT — LVIODIS
;ﬂa.uﬁsaxom.&wo\maooﬁam\.aou.mao???\\“ﬁ_:: —Vdd e

/

L 1 MITAPURT/ISBT) /MMM /OO /A0S SNSUSD MMM /- AN
~_ — neaing snsu) e

~ O3 pPApUOBSN" MMM//-dNY — CARUI]V e




0 OEp = = ey ey powy ey oy ey 1 N [ o = =N

S[eLI0IN] O9PIA @

110dxo pue jxodwir Jewno] oqijadeys e

S}O0[q SNSUID) UOI[[Il

¢ uodn paseq uone[NO[BO SNIPLI PauTISoPay

61 QUITHAOLL U0 paseq 1oAe[ peol pajepdn
urddew osmEoﬁ 10J sdurex 10[00 paAaoxdury

JRIN ﬁ:m SMOPUIA [10q
UO Q0BJINUI Y7 E MU QWES JOJ  JORIA 9L 9] @

puE




/MITAPUB[ U NI MMM /7:dNY —

JI0MIDN MOUY-01-1YS31y 9Y) U0 uonnqrisi e
WY TIAJ/A0Z S3SN 19 TOATSPI//-dNY —

soseqeie(] pue BIEPRIOA e
WY YIANEAJ/IO3T) /MMM /0T /A0S SNSUID MMM //:ANY —

S[eLIO)N |, PUB UONBIUIWINIO(] [BOIUYID], @
JOduEd/dda0IMS/A0T edo MMM //- AN
— (suonerd(p Aouodiowrg

geue]y popry-1enduio)) OHNVD e




] OB [ O O == [ ey ey mey e — e e ey o My

sy[nsar 9[qronpoidal Jo prosal jeuinof-g —
QAIYDIE puR BUILIASSIP ‘QFBUBW 109[[0]) —
uonNeI3AU] eIe( [EIUSWUOIIAUY e
ISNOYIIB A SIBISPA] —
ISNOYAIB A MIIAPURT —
JUUOD) GQAM PUB S(I)D) @
~ SAD T :AIOJUDAU] ISBI[Y SOIXO], —
@:9#9» S[ENW YIIM QUWIOS) S(ID 6 Qe ] eIpawnnjy —

s10npold INOY-AD S[dnmA e




$S900R pue uoneIddAul AJenb 107 Lem
9I01JJA JSOW AY) UI UONBULIOJUT 1YSLI QU @

UOTIRUTWASSI(] —
JuowogeuRIN —
(SAIYOIR puR) UOTIOII[O)) —
IOJU] [RIUSWUOIIAUF JO IO @

uoljewoju| pue ejeq Y43 bussuibus-ay



a__»__ . \‘. L2
/ o) wﬁ“\i‘“’.
/S

loidiepsmeIzpUET



dew eare 007 —j01dIRIA @

9SEQRIED Q9 VdH 03 JUI'T — MIIAPURT] @
BIEP VdH — MIIAPUET] @

BIBD SNSUQ)) — MIAIAPURT @
MOPUIM ASBqRIR(] — MIIAPURT @
BO@EB Surdden —101dIRIA @




ek g EEEEHEEE';

Eﬁﬁﬁﬁi sl

La”dView;



 MaIADUR

NN NN 0N BN AN 3

R

R EE 0 B B EE =N

TMaIApUeT

] __.“_

B N N E B =B



A1IS LITILS BI01 “TRVH AoV
45y} 943 J0J UORRULIONN [USUO MAUS PARIIp M3 ) TEEETL N0 W XIFIOVA vad

008 W01 R J0j 110683 UOPILIOR KYE} PR ¥ M3 01 (] NALSAS PP
a wo Iy ARy S 1] Hoda) maslsui papelap ¥ M3la od anfea (T QYR VJE POIHIPIR G UO AN saiop

LEBEILIBEAAN -0 [enbd (01 LIITIOVI VdT
1 "oN I38eq

symsay Apnd) 1L

B
/ : R oHaA | soeapadd, jopo | Aian

r 3 __gus,_:__:_ ..:_ 512240

2SNOUDI8 M

JAUT 4

mwmnﬂmo goM Vg o) v_c_._ >>®_>_ucm._



T/8n
L] T/Am 000005 T 00000L°T

| ] Tl (NSO woy A

G Va3 e

NG DNy (N OO NN (0N DN (G BN B 090 2N BN B B BN B B B






=

.| A3TWe508 - 00

4@.W

T ONI 'S319010NHO3

N

Dwn_oz._.m.m_ EuL

oy

A

o

@

£

1M W3NS 313HINGD ¥

£ 20
A ALNMUDSAHAWO L NG

HIa-OH19313 Wdvy,

INLONOLNW ¢

Waullivg

T

N o

==

=

3

H3IMOd JIMLOI]I OVHOLOd
o >

)

1200<

=]

o

MaIApUET]

Ehy b o o o

=2 B8 =






= =

=

DVD?99 Workshop
Standards, Applications, and Technology

Tony Jasionowski

Director of DV'D Technology
Panasonzc DVD QOffice

2 Research Way
Princeton, NJ 08540

Phone: 609 734-8800

WWW,panasonic.com




The Development Standard

Hollywood Advisory Group

Leading computer manufactures - Apple,

Compan, Dell, Fujitsu, HP, Hitachi, IBM,

Inted, Intergraph, Microsoft, NEC, SGI, Sun,

Unisys, others

Tesled by 20 different system, drive, madia
- pricr to adaption

Adoptad by JIS, ECMA

Standards supervised by 6 different testing

labs around the glabe

What is the Standard?
Must allow random writefrewrite
Must be backward read-compatible with

earlier technolagies - CD-ROM, CD-R,
CD-AW, CD-Audio, CD-Video

Must be forward read-compatible - DVD-
AOM, DVD-Audio, DVD-Videa, DVD-R,
2.6GB DVD-RAM

Defect management must be included
Use of cartridge/caddy cpticnal

Must provide for copy protection

Must provide high transfer rates

r_mnm_nmnmmm_mm__.m

_ DVD-RAM Features

2.6/5.2G8 DVD-RAM 4.7/9.4GB OVD-RAM
Huge Aewritanie Capaciry Huge Rewritsable Capacity

- 1668 singhe-sided disc = 4.7GB single-zided dizc

- 5.2GB doubke-sided dite - SAGE double-sided disc
11.08 Muit'sec tanster rate | | 7216 Mbitisec transfer rate

Writes/reads 2.6/5.2G8 DYD-RAM

r Broad Media Tsicrcmangeabliiny
[ = Resds DVD-ROM, DVIMVidoo, DVD-R media
- Reads CD-ROM, CD AuSo, CD-R. CDRW

= Mew DVD-ROM drives read DVE-RAM discs.

Itiead for Vides, Robass Maltimodia A pplications

= Fafl, andom socess.

= A gingle sohtion for fodeg, elitieg. wpdating, rewnising
= More Bua 100,000 sritehrerive cycles

= O0deMB norigs cost

= DIVID titles we't dederiorabe over fime

[+ ———  Fanasgnixc
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DVD-RAM...The Standard for

Tomorrow's Storage

The random-access rewritabla storage standard
established by the DVD Forum

Supported by:

=215+ DVD-Forum Membaers

=180+ Sofiware, System Products

= 2000+ Content Dovalopars

Available from - 3 drive manulactures, § media
producers, 25 subsystem producers, major
computer manufaciures
Tested, proven compatibility, growth path for
tomormow

| — - ] Panssonic




The Growing Need

Sterage requiraments are out of control--
document imaging, e-banking, educalion,
science, e-medicine, video and digital security
Killer App #1 - audio & video in e-mail

Killar App #2 - the Intemet--growing at 10%+
per month, reaching 200 million users by
2002 who will driva at least 2PB (2,000TB) of
traffic ... per month

Increasing Demand for
sl

Muttimedia Content

Applications

DVD-RAM Drive Applications
Multitunctional storage device
Backup/secondary storage
Intamet data storage
Small software distribution
Archive/personal archive
Video conference, message storage

DVD-RAM Player
Video playback
DVD racarder
DVD camcerder
Car nawigation

O R E R E R O R R R R E B E
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DVD-RAM is Compatible
with a Wide Range of

Panasanic 5X,5X DVD-ROM drives read DVD-RAM discs.

! Panssonic

DVD-RAM Requirements

-%/@%E
o - p o)

LARGH CAPACITY & HIGH TRANSFER AATE
TR ICHANGLADLL

WITH VIO & FOM
STAKDARD DEVIEE FOR VIDED APFLICATION
DVD-RAM

DVD-RAM Migration

b;:g;ﬂ! [Feie ]

e Commarsial
¢ OVD-RAM Digital Video PC Use
47GB ~.. Fecorder -

HD-DVD Recorder W] 0t
152008




DVD Solutions for Mac, Wintel, TV

« DVD-Audio standard approved Q3
1889

= Every content clevaloper is
preparing offerings

= Drives from multiple suppliers in
stores by end of Q1 2000

+ Annual drive sales should exceed
1.5 million units by end of 2000

B B E E E E E = E E El e [
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Translating Today’s 4.7GB* Capacity

4,700 full-colar pictures (E40x480,

24 bitfpixel)

210 minutes of compressed MPEG-2

DSE satellite-quality video

120 minutes of compressed MPEG-2
theater-quality video

7+ hours of CO-quality audio

400,000+ documents or 8 four-drawer

filing cabinets * par side

. —1

il B B =

The Changing Computing Environment

—

—

=

= E
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With DVD-RAM, almest anyone can afford the tools
1o capture, produce, edit and play back DVD-Video.

=y
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Convergence for the Millennium

Audio Visual E & C

DVD-RAM Worldwide
Shipments

S.bulul
“"\.
Jﬂ

That's the News ... DVD at 11

Questions?
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- Player/System Compatibility

Growth Path of DVD-RAM

Baseriing Demsity (Chis )

Technically Proven Evolution to 15GB
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DVD’99 Workshop

Standards, Applications, and Technology

Mark Ely is Director of Product Marketing for Sonic
Solutions. He is responsible for bringing Sonic DVD
Creator, the first commercial DVD Production
system, to market. With a background in digital video,
digital audio, and high-speed networking systems, Mz.

Mark Ely

) ) Ely has been working to develop the tools and
Director of Prodsuct Marketing techniques required to create dynamic interactive
Sonic Solutions | content for the DVD medium

101 Rowland Way
Novato, CA 94945

Phone: 415-893-8000

WWW,S0MNiC.com




DVD’99 Workshop

Standards, Applications, and Technology

Since its founding in 1994, InfoValue has achieved many outstanding milestones, including
shipping the world’s first Windows NT-based video-on-demand software in January 1995 and
recerving Byte Magazine’s Best of PC Expo 97 Finalist Award. During this time, InfoValue also
began providing comprehensive video solutions to Army and Navy for their high-tech training,
and partnered with Intel to achieve a record-setting 600Mbps or higher video streaming
throughput with an Intel PC server.

InfoValue’s flagship product, QuickVideo Suite, is a comprehensive suite of products that leverage
vindows NT capabilities for video-on-demand, video multicast, video Intranet, video library, video
simulcast, and video distribution.

= BE &= =
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DVD*99 Workshop
Standards, Applications, and Technology

Dr. Monsong Chen

President & CEQO
InfoValue Computing, Ine.

4 Westchester Plaza
Elmsford, NY 10523

Phone: 914 345-5980

www.infovalue.com

Dr. Monsong Chen founded InfoValue Computing, .
in 1994 to pursue the rapidly expanding markets of
network video computing.

Prior to founding InfoValue, Dr. Chen worked for
IBM in various roles, ranging from Research Staff
Member at IBM T. J. Watson Research Center to
Senior Manager at IBM Networked Applications
Services Division (NASD).

During the nearly 10 years he was with IBM
Dr. Chen developed the architecture and the
advanced servers for collaborative business services
using real-time video conferences and shared
applications over high-speed, packet-switched
networks. He also developed an early model desktop
video conference-based collaboration system,

and carried out leading-edge research in computer
networking, including network architecture,
performance analysis, optimization, protocol
engineering, optical networking, and parallel

processing of large communications software.

»

Dr. Chen holds five intemational patents in computer
network and multimedia technology. He has also
published more than 40 technical articles in books,
journals, and conference proceedings in the areas of
application systems, multimedia technology, and
computer networks,

Dr. Chen recetved his Ph.D. in 1985 from Polytechnic
Institute of New York, Brooklyn, NY; an MSEE in
1982 from University of Washington, Seattle, WA; and
a BSEE in 1978 from National Taiwan University,
Taipei, Taiwan.
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DVD’99 Workshop

Standards, Applications, and Technology

Ralph LaBarge

Managing Partner
Apha DVD, LLC

3109 Arrowhead Farms Road
Gambrills, MD 21054

Phone: 410721-9461

www.alphadvd.com

Ralph LaBarge is an independent DVD-Video, DVD-
ROM and Hybrid DVD title developer based in
Gambuills, Maryland. His recent projects include
"AVIA Guide to Home Theatre", "Earthlight Special
Edition", "Mars: The Red Planet” and "USA on
DVD". Mzt LaBatge, who writes 2 DVD column for
DV Magazine, can be reached via email at
tlabarge@alphadvd.com.



FSOIE O W Py ey

‘anaeydivig)

MIIAISAD ABOJOUy23] AC




FOIE OW SRUTRAD PH B8] PRI BOIC

‘anaeydyy

Y

SIOMSUY g suolseny) ¢

o|dwes gAQdem ¢

MBIMBAO AAAJSM
dAdgem ¢

o|dwes gAQ PHAAH +

MBALBAQD
dAQd pugAH &
MIINIBAQ NOH-AAQ ¢
MBIAIBAQ 0BPIA-QAQ ¢
mainiBAQ ABojouyosa] gaQg ¢

epuaby




M} o9 [ (= [ [y [ fo [y pey oy pen ey ey ey gy

- FERLE G WIS Y S pRSgMOLY 80/ 0 ‘J
anaceudivi@)
3X00g (@dX00g JD3oog dxoog V %00g
oadg oadg oadg oadg oadg 00
a|gejumay | souQ-ejluM opny 08pIA Alup-pesy A00d
oUt
oads osi1q oads 281 suoneoyoeds os|q
I ! [eoIsAyd
lewio 1euLlo4 |l Hed
ledishuyd ||| reaisAud e s
[ I
4an 4an (0996 OSI + 4an-W) ebpug-4an WoysAs ol
¢ Hed
oad oad
suon MMMH_WMMH_J AC o__u:w omu_m uopeoyddy
TESIETEIINT T O Wi — mu tmn_

Mairiang Abojouysa gada



FLE W RUIIURD B e pragasiy go1e

‘anaeudivig)

aovs ¢
My-ana ¢
M+d AAQ ¢
SJeuUlIO) Jeloljoun, ma) e puy <
ANVYH-aAQ ¢
d4-aAa
WOY-aAa e
oIpNy-aAqg ¢
O8PIN-AAQ ¢
Slew.o} Jeloljo, aAl} JO SISISUCD gAQ ¢
'S821n8p Y-a0 pue ‘v-ad ‘oY
-a0 “ekeld sSHA ay) Buloedas ‘ABojouyosy gaq Buisn ying aq |Im
sjonpoud sojuosjo8le J8INdWod pue JaWNsUod Jo uoneisuab jxeu ay| e
"ABojouyoe)
obelo}s osip [eondo [eybip mau e s| - 08I a|esIaA [eubia, - AAQ ¢

MBIANIBAQD Abojouyda] gad




N S N B O B B B D D OO B 0N NN OO OEN B o &

FSOIE O STITRAD By Bale pesouy g0l ¢

aAa a._n__ds
/N W -
| MH+AAQ |\ | e
/4 enva myrana | N
.,Hilﬂ.x . _ v Q>QL 1a2he|d
. | 2N WVH-AG (.MH-aAQ) oipny
P and (H-anq)
N _ eAUd M/H-0AQ WOY-AaAd //
| A-QAQ G okeng
| enua wou-ana \ opin
Jaindwon B..mm_n_ __mmhmz::
Alijigiyedwon) JeAeld ang

MBIAIBAQD Abojouyda] gad



FSOVE QA PG R e Py 8O

anaeudiv/g)

"%/ Uy} 810w Jo aduaiayip e ‘selAg 28" Lv2'€L0°)L
0} [enba si 814qD JeIndwoo e sjiym ‘seifg 000'000°000° |
01 |lenbe ate selAqn) gAQ "81AgD) Jendwod e se
awes ay} jou si 8JAqH gAQ e 1eyl 8jou o} Juepodwi S1 )| ¢
opIs yoes uo Jahen | ‘sepIS g 10 | = WYH-AAQ
opIsS yoee uo Jake | ‘sepig z 10 | = H-aAd
8pIs yoes uo sieke g ‘sepiS g = 81-AAQ
g 9pIS uo s1ehe g ‘v apIs uo Jehe | ‘sepig g = ¥1-aAd
opIs yoes uo JakeT | ‘sepIS g = 01L-aAQd
apIs auo uo siahe g ‘epIS | = 6-aAd
19fe | ‘epIS | = G-gAQ ¢
"0SIp 8y} JO sapIs Ylog se ||am se ‘si1ake] om} uo Buipioodai
elep Mojje suoledjioads gAQ 8yl :Auoede) ebeio)s ¢

* ¢ ¢ ¢ 0

mainianQ Abojouysza] gaqg




—

—

I B B B 0 BN BN o B D B 0 B B =

FSOLE CW TG Pl g b0y 6000

n>n|a:o__<©

seJinjes} uonebineN pue AlAlloeISIU| BAISUSIXT &
seur] A10)S o|dnniy pue |osuo) [elualed ¢
oL e Je 510|100 N0y o} peywi sdep iig papo) yibusuny
sweal)s ainjoidgns sidiynw 1o} yoddng
sheiaAQ olydess) Ayjenp ayelapopy ¢
(olpne yum [I11s) SMOYS epIlS pue SMOYS IS o} Hoddng ¢
Seweld | g-93dW LA IIN4 10 2-D3dN 1A HEeH ‘L-93dIN ¢
sebew| |ns Auenp ybiH &
syoell oipne aidininuw 1o} uoddng
2-D3dW pue -0V Aqloq ‘WOd 1eeur] ¢
olpny [eNBiq Aenp ybiH «
sofjel joadse usaIosepim pue xoquans| ‘uess-ued ‘[euuou Joj uoddng ¢
so|Bue eiawed aidnnw 1o} yoddng +
D34 Buisn passesdwoo s| ospip ¢
03pIA [enbia Aurenp ybiH &

salnjead 0epIN-AAC ¢

MOIIAIDAQD OBPIA-AANG



FSOUE I RGN P W g

‘anaeydiy P@

MOIAISAQD O3PIA-ANG




O = [\ .,

FEOLE O VINTURE D SWUED DRMOMY S0LE

=N

| M I B I B N R BN B .

‘anaeydyy

9

pauoddns
8Je S)IrJ) PUNOS puNOLINS |} g 01 dN

way) voddns
Im sieheld |je jou ybnouyye ‘pasn aq
os|e ued olpne §ads pue ‘S1d ‘2-H3dN ¢
sdqy| g+ S 1:G [eaidAL “sjpuueyo
JO Jagwinu uo spuadaep ajel ejep [ejo] +
ajel s|dwes sdqy 8y *
019 ‘LG ‘0!G ‘L€ ‘0€ ‘0:2 ‘Oi) ¢
sepouw Jo A}JoUeA apIp) ¢
olpne (yipimpueq
ajelspouw) Ayjenb ybiy 1oy pasn g-0v Agjog ¢
ozIs a|dwes }q yg 01 dn +
o)el a|dwes sdgy 96 o1 dn ¢
olpne (ypimpueq
ybiy) Anjenb jseybiy Joj pesn NOd Jesur] ¢

olpny Ajenp yoiH ¢

MOINIGAQ O3PIA-ANG




FOE OF PINTWRD BY SRS ERGMELY BOLE

‘aAaeudiv ()

s)euwloy
vd pue DS 1N J0j yoddng

+

sd} /6'62
10 G2 ‘#2 JO sojel awelq +

sdqin

8'6 JO 8jel 11 Wnwixey <
sdqn

¥°1 JO 8l Jig wnwiuiN ¢
uolssaidwon) ejey

119 8|qeLBA 10 JUuB)SUOD) ¢
Z-93d 1 ling pue

‘2-O3dI 1A JIeH ‘L-D3dIN *

08pIA
Buissaidwod 10j pasn HI4\ +

oopIA [enbig Anenpd ybiH ¢

MBINISAQD O3BPIA-ANG

S . = .. = ] B 5 BN B B S = =




FROIE N RGN T I P SO0

‘anaceudiy

9

olydeiB
led se1Ap| 0g-0Z 1noqe alinbai Ajuo Ajjensn
‘sdewig pepo) yibue uny se paiols ¢
(23) g siseydw3
(13) 1 siseydwz
(d) Arewng
(59) punoibyoeg ¢
S10|00 N0} O} paywWI] &
spuodes G'Q A1aAe 8ouo seinyoidgns ayepdn
Aluo ueo siafejd swos ybnoyye ‘uonewiue
1o} pasn aq ueo Aay} Jusixs pajwi e o
solydelb 10 }xe) 10) pesn eq ue) ¢
sajigns
se ||lam se sjybyybiy nuew loj pasn ¢

SABIBAQ [eDl1ydelr) Ajjeny) ojelapoy ¢

*

*

MOINISAQ O3PIA-ONG




O O R P ey prewneiy 001F

anacudiv (g

"indul Jesn o} Bunrem
Ajenuiyepul 1o ‘spuooss #5g
0] G°0 4o} pafe|dsip aq ued s||iS &
(sweans ainoidgns
pue oIpne Yum) moys apl|s ¢
MOYS [INS ¢
ul pasn ag os|e ued s||isS ¢
snuauwi Jo soiydeib
puno.ibxoeq Joj pasn ale s||us ¢
¢-O3dN Ldlind
pue 2-93dW A JeH ‘1-O3dIN ¢
sewel | D3dIN
Se paJo}s aJe sabew ||NS &

sebew s Auenp ybiH ¢

MIIAIBAQD OBPIN-AANCA




] il BN BN BN 1

FEDLE OO TRRERD Y By PR RSLTY 80iE

1

3 E=m =m = =

= |

‘anaeudiv (g)

Wo4d-ana




PSOIE O SHGIED P siskmg prayucing aiQ

‘anaeudiv (@)

T chsme=]
R [T =)
3 0 _ ;uu
: 40 uor _ouw__

R E o e
e —— a[go ospi

{11 O O O 1 O T

[ I 1 i | | I ; [ ]
NN LA LR LR

_ 7 * L [ b [ | m
m | . { (s4eylewu szqdelyd aaey osje heuu yopym
| _ L] E.__m.a_mEn_tE_w#__nS c_m_..j_ welbold
i [ I | H oL ol |

| | |
I WEE%D
[ ] k[ |

- B B BN B B B O B O B O B

O8pIN-dAd

E3a



e N eeee: N e I e [ o [N o e QN e B e I e S s I e | | a1 =/ =2

FEOLE GR WU Bl wad P ey BOIE

—aAda u-.n:q@

Od WOH-AAQ pue Jefeid oepiA-QAQ Ul SHIOM ¢
2IBMYOS + A-QAQ - OM] |oAST] ¢
siehe|d oapIA-QAQ uo Aed JUopN ¢
palinbal Buuoyine ospIA-QAQ ON *
91eMOS + So|l} 2-D3dIN OSI - BUQ [oAeT ¢
paiinbai 1epooap [eybIq Aqloq/z-D3dIN ON ¢
Elpawijnwi 10} AV 10 awi3OIND ¢
9IeM}OS 10 Ble(] - 0197 |oALT] ¢

juswidojaae@ NOH-AAQ JO Sjene] ¢

nwosd-ana



FSTAE GV SIRAAHIE [Pl W DMLY G010

—anacudiv (g,

selAgn 021 - seikgn /' - Aloede) ebeloig &
JUBLLIUOIIAUS
Buneiado Aq peuoddns abenbue| Auy - abenbue Bulwwelbold ¢

(XINN “OVIN ‘SMOpUIAA) - JuswiuoiAug Buneiad &
Jew.oy reubip Aue - uonewiuy ¢
reuwuo) [enbip Aue - shepeng olydess) o
rewuo) [eybip Aue - sebew|
lewuo} jeyubip Aue - oipny ¢
rewuoy [enbip Aue - ospip ¢
@sn ued siadojenap ol WOH-AAQ ¢

JoAe uoneoijddy, ou sey WOH-AAQ ¢

no4g-ana



1

N Oy e N m e | = o =N e - | e | = |

FS0IE OV STSD Pl B B0 SO

‘anaeudivig)

yoso1W Aq paplaoidd [
10puUaA alempiey Aq papiaoig )

alempley
spoosp o0V pue

daydepe ‘aimoidans ‘Z-93dl
pJes punosg $olydesd

A2ALPIUIY | 18ARIUNIN AP |auia Yy
ASALPIUIW WO¥-aaa
olphe IWam TvH aa 19AUp 55812 uonoajold ;
# A Bujwea.ns am wBLAdoD §4 4an
e i = IR R 7 R ot 1 |23t apoul
SdA WM 13s
punosioe.ig melqioediq — f
isispuss =% eipne 0OV 4
oIpNY sopfliann -——] Jepea
sinjoidgns pue —» 213 aAQ
ledspusd Japids aaa -

03pPIA & _ S Tl

uopeadde yoeqAe|d gAq

|dV MOYS1oa.11q 9sn puoAaqg pue g6 SMOPUIN, &

noy-and




FEONE G WIEGERE Pl e peeym oy B0IE

ana _m._...__d_sr@

INOH-AAQ 8PON-YING ‘OIPNY £60V
‘sojydesn 4oy ‘10ssa00id || wnpuad MH

o SdleReneg oot

'S pUNoSI8IIQ ‘G MeIQIORII] e

aoeualu| X10811Q
SSO ‘olpny-age ‘WOd1 ‘€-0V ‘2-HDAdW

eorpalU| (DN
(0d1ygon)
ddy aaq | ddy aaa | ddy aag | #O¥eBMEN aAa
O9PIA-AAd aoepaUY|
2y Se 18S[) WoIsny
WOHAD 08PIA-AAG

S8del8lul 8lempley pue aiemyos Jo yiomyojed e
59SN SW)SAs GauIp uo suolesldde gAQ Jo Yoeghed ¢

nwod-ana



1

(2=

s

—

N rEm =

=3 = 1 ]

1 e Py iy

AQd

e

udiv @)

dAd pHqAH




FSOIE W SR Py S praysoy 6010

ana m__n__q_@

uo paxyiom Buieq s poddns gAQ awi yoIny
panjosal Buleq ate sanssi Moysioaliq

8|Je}s pue umouy [|om aJe senssi DI

8jel $$800NS 9, 06 < ‘poob aiem synsal 1s8] JUsdeY
8jel ainjie) 9,09 < '100d 21om S)Nsal }S8) [BIjIU| *

666 Aenuep ybnoiyy 2661
AN woly sjuenz 1se] WOYH-AAQ Al play sAey JOSOIOIN B |elu|
(moysioe1) 86 SMOPUIM ‘(IDIN) 6 SMOPUIA ‘XINN “(BWIIOIND) OV *
poddng juswiuoiiAUT Blemyog ¢
oIpNY AVM ‘08PIA AOW ‘0IPNY 2-H3dIN ‘08PIA 2-D3dIN ‘0IPNY L-93dI
‘08pIA -9 ‘OIPNY |AIN ‘08PIA-AAQ ‘OIPNY £-OY Agloq ‘09pPIA IAY ¢
poddng jewlo eleq elpawniny ¢
dO-08pIA ‘aD-010Ud ‘08pIA-AAQ ‘NWOYH-AD ‘H-A2 ‘I-aQ ‘+aD ‘olpny-an ¢
poddng yewuod Bulysiiang ¢
swie|qold Anjiqedwon = 1ehe] uoneolddy oN

* ¢ + o

nod-anda




o

BN N BN N & Bl | =N 2= I N BN BN BN

MOIE OA HHGUED By Sy [eeERMOLY §0IC

=

‘ana m._.__< s

poddns Lm>m_ [enp pue sajl} NOY-AAQ 01 10edsal yum Apenoued
‘lenbe pejessd ale s|00} Inoke| QAQ |Ie 10U Jey) aieme g *

"selepipueo Ayl aJe Jear) do] pue ‘iseo] osjdepy ‘OliSeB
-aAQ @onids ‘gAQ dopiseq suonnjog JIU0S ‘ISIIBUsIS upjieq +

Sa|l} INOH-AAQ PUe JsIp 08pIA-QAQ & @1elauab
ueo jey) |00} InoAe| gAQ e osh Jayebol ey ind o] ¢
|00} Bulysiignd gepn [euonipes) 8sn - Jeulau|

-_.nu_ :J-...uu._______ _:_?‘: 1nN1Maln J_QU.I_ NCi A _Llnr)
f.f.s.f\ .1..-\4- _(J\-«— alﬁ‘. s._ n.-r_..-.r\rlnuc e 'l-_l-n -—r\« —c—&_f (

se yons s|oo} Buiwweiboid WOY-aD reuonipesl asn - WOH-aAd ¢
oJ1sae\

-QAQ @onuds 1o ‘gAQ dopjsaq SUOlN|0S 2IUOS ‘ISLBUBDS UBjiR(]
Se yans s|00} Bupoyine ospip-gAQ [BUOHIPRI} 8S - 08PIA-AAC ¢

"paiinbal ale 100} Bulwweiboid pue
Buuoyine jo adA} yeym syejoip (im pughy gaQg Jo odA|

burioyiny gAQ pliqAH



BN QA "SI IRD Pl s praysosy B0ie

ana m-_n__dsr@
InoAe swnjop B Aioyelig oepIA-QAQ ¢
Jeuuod |l (90A) 108lqo ospIA +
sebewl |ns pepoous HJJN ¢
sweal)s ainjoidgns depy ug pepo) yibuajuny
sweaJ)s olpne g-0V Aqjoq ¢
Swiealis 0apIA HIJIN *
"sadA} ejep eipawinnw 1o} uoneosiyoseds
03pPIA-AAQ 8yl yum Ajdwod Ajjessush jim sepn aAQ pUaAH <
‘wiopeld gag peuoddns yoes
uo sofissjoeieyo yoeqghe|d anbiun aaey |Im pugAH QAQ enily ¢
1BuIBlUl/INOH-AAd/oSPIA-OAQ ¢
JouiBul/ospIN-AG ¢
oIpny-AAQ/O9PIA-OAQ ¢
NOY-AAQ/oepPIN-AAQ ¢
‘swojield yoegheld gaQ jo Aisuea e
poddns o} paubisap useq sey ey} osip B st gAQ PUgAH e 1nd Aldwis &

MIIAIBAD AQd PHGAH



| B o =N B /M M M | 1 1 1 1 1 1 1 ]

FEOIE Y AT O #IL Doy G

anaeudiv ()

‘obed
qem oipoads e woly pakeld aq Ajuo
ued ey} sjuswbes oapia |eleds
ureues sgAQ awos "1auau|
a— 8y} uo seale 3oojun o} £y,

08pIA SWOH JIsuiep) & B Sk pasn - Jusjuoo Bupoojun ¢

suonesradp '$8800.1d sAneLI0

ey} Buunp pabueyo aaey Aew
BIPSIN pedoueApy Jouiep) ¢ )l MOY 88S pue ‘08apIA ay} yorem

|esioAlun ¢ ‘auaos e 0} Ajjoauip yui ‘enbojelp

Juswulepslul swoH Buiualg e 8Ul dpinoid - feiduse.os feuiblo ¢
I q o
Juswurepauy joysbuls < 0s pue ‘sAejdueaios ‘sawed ‘AL
08PIA SWOH aUIT MON ¢ sinow Buipnjour ‘elemyos Jo sadAy

PIA FUSERIEON lle apnjour Aew sgAQ Alpuel40d ¢
Juswiurepsiug swWoH WO ¢ Jeuel|
juswiurepauly vIPR|g ¢ 8y} elA paysiignd uonewlojul

1S@le| 8y} yum sospia pue
Jejsu L elquinjo) ¢ suonewiue ‘'sojydelf ayeiboju] &

sel] Ajpusii4 Od ¢ Aipusu4 0d

burioyiny gAQg plGAH



O OA VEgeTn DY vma paegmely 806

—aAaeudivig)

WO Moo adAY Mmm//-dlly *

(se1bojouyoe] MoopedAH) soouedAH &
ToU SIeMUIS WM. Oy *

(jJuswurepsiug X|y/esemuids) sremuids o
wod enjoesaiur Mmm/-any ¢

(seibojouyos | renjoeisyul) Alpusti4 Dd ¢

'S9[M} 09PIA-AAQ O} Moddns pue
Annosuuoo jeulelu| Buippe Joj isixe |00} pazienads ¢

burioyiny gag plqAH



N INR OEN NN OEN ONG NN N MmN S G BN EE D DN b BE .

PSS ENY RINGETD P S BREMOLY 43I E

‘anaeudivig)

sAep ulepao uo sa|i} ulepao

0] SS220e MO|[e 1By} TNLH

8y} BIA SWiS|UBYOOW ©Sea|al
swy o|dwis spyoddns os|y ¢

juawuoiAua Bumala

ay} abueyo o} Ayunpoddo

oy} eAney noA ‘ebed inoA

40 P02 N LH 8y Ul peppaquie
A|Iny s1 09pIA Byl 20UIS ¢

lanles ejowsl

e BlA s)iq Buissiw ey Buiuieyqo

1S41} Inoyum ssojasn 1 Buiapual

Jpejdduous, uaaq sey ajy ay} Inq
‘0SIp [B20| &Y} UO Sapisal 0opIp ¢

Ndo s./eindwoo

ay} 0} Auoyds|e} Je3ndwiod wouy
Jejsuel) o|l Jo uaping 8y} SYIYS ¢

NoopedAH <

burioyiny gag priqAH



HOIE OW HEIURD Py daUR] DrGADUY SOIE

anaeydyiy

Y
slosn

WOY-AAQ 01 seinjesy [euonippe Bunesew Aq Jjeonpoid enusensl
& OJUl 831} 08PIA-AAQ ® 4O 8pIS g, Y} SUin) - WiiJepod aiemuidg +

a|qeeonpo.d
ssew pue o|qepod a)is gem aJjue ue seyew - a)ISeHod asemuidg ¢

siadojensap
08pPIA-AAQ 10} 8SEq Blep UsAlR gam a|gepod - asegenod asemuids «

siedojaAasp 08pIA-AAQ
10} uonn|os AJAROBUUOD JoulBlU| PajewoINe - JulTeuod aiemuids o

"S8|}} 119y} 0} Sainjes) 1eulsiu| ppe
siadojersp QAQ diey o} syonpoid inoy jo Ajiwe) e sieyjo sremuids

(luewurepeug X|y/esemuldsg) aremuids o

burioyiny gaqg priqAH




1 [=a

/M /M M m

FEOIE OW Ry DY §seg PrGSONY 001

=y = N /o e =

—y -

daAd w:g.d@

anagam




FSE N g B e pregeoay pIIE

Tdanacudivig)

08pIA RasIPpPUN
|N}1IND3g §SOpY S,PHOM Y|

welbold ,Jereg ueealog
aAljoBIBIU|, MOYSI08lI(] ¢
weiboid J1anes ueeslos DN ¢
S8[Igns uojewlou| ¢
olpne
£-0V Aqioq [suueyo |G |in4 ¢
SO08pIA
Bas.iapun JO sejnulp 08 ¢

NOITLIAT 1¥1D3dS sieindwon

ONIWVIY (1 e

ul SYIOM ‘el AAQ PUIAH &
.*GGM_ ,__m-_;._cm_ tuu._o m.UH_DImDJw L O._u_ mc_Emth mmw _,m‘__oo .

ajdwes gAqg pHqAH



= 0 OO (2 O O 0o @m0 Cm & M 0O Em T =

FEOIE O WD P swe g pregsesy 8l F

—aAa uﬁ.EP@

"snjejs Jekeld QAQ 8yl pue sai 0apIA
-aAQd a|ge|ieAe Jo senquye 1o} Alenb o) uoneoldde ue ss|qeuy ¢
ojuipAQg| ¢
"S8IAOW OBPIA 8I0W 10 SUO SUIBIUOD JBY] ISIP
03PIA-AAQ ® Jo swsjueydsw yaless pue yoeghe|d sy sjojuo)
|ouoDpAQ|
"oeqghe|d ospIA-QAQ 104
ydeib sey1 € piing Ajises o} Jeyum uoneoidde gaQ syl sejqeus +

lepjingydesnpaq| &
asoding ¢
aoepau|
"sedepelul paje|al-gAQ Buimoloy ayl sepinoid moygioaliq ¢

‘Abedoud ga@ aui ybnolyy eoepelul pAISAE|JBIPSI|

9y} sesodxa [0ju0d J8Ae|d BIPSIN @SMOPUIN @LOSOIOIN ¢

dAd 99M




PSONE O TRGURD Y SA0E DRG0 BOIE

‘aAaeudiv i)

W0I'1JOS0IDIUW @ PAP 0} }senbal jrew] ¢
HOSOIOIN Wiy sjqejieAe MAS AAQISMN ¢
SwalsAs 000Z SMOPUIAA PUE 86 SMOPUIAA UO 1S8Q YIOM [IM ¢
papirold os|e ul-6nid adeosjoN ¢
0'G J8lo|dx3 jeussiu| Jo ash salinbay ¢
ABojouyoe) Buiqeus Arewnd sy} si g Jeke|q BIPSIAl SMOPUIAL 4
Ajunpoddo sseuisng Jo junowe sse|pus ue spoddns ¢
loyne o} Ases ¢
uoneiBbajul eyep oiweulp
|N pue saje|dade] 8|qezIwolsno +
Jueipalbul Aoy e si ABojouyos) gapy ¢
1U8luU02 039PIA-AQ O} Juswesueyus Nd ¢

(osouolN) AAQUOM ¢

aAd gsm




1

=3

| = /M | E= =

FEOLE O SR RD T Sy BReMOLY g0

|

1

I I N G - . ]

—anacudivig)

a|ge|leAysawnon ¢
aienbiun ¢

euwljsplelo]
o|ge|leAysonll ¢
a|qeleayswesngalnoidgns ¢

uQainidgns e

j00H ¢

puodegiedsaweld ¢
aWNjoAUBND ¢
ellueun) ¢

awi]juaung
weangainpldgngueuny ¢

urewoqualIng
apISasiqiueLINg
Jaydeygiuein
90IAlI8gDDUBLING
uonhgiualing
weasoIpnyuaLIng
9|buyiuaiing
Aeyi0j00
SAIOYOD
a|qe|leAysuolng
8|qejieAysweagolpny
a|qejieayso|buy ¢

‘selpedoud

aAa buimojjoy ey) suoddns
|04)U0D Joke|d BIPBA SMOPUIA, ¢

L 2 I I IR I I N S 2R R 4

anrdaqsm




HEDLE QY "Nqums oy ey e gmeuy 501 F

anaeudiv (g

YoegAe|d |osjuoo 0} pesn sijduogener Jo jduogga ¢

<123rgo/> <,0,=3aNTVA .SI0IUODIMOYS, =3 \VN
NWVHVd> <.:dAQ.=3NTVA ,oweus|d,=3NVYN NVYHVd>
<,0.=3aNIVA Heisoiny,=3NvN NYHVYd> <. L1eke|delpen,=al
«G8E,=LHDIFH .¢59,=HLAIM .S63.0+.D0800
-avv6-0dl 1-9409-21€49022:AIST10.,=aISSV1D 103argo> ¢
|0JJU0D
1afe|d elpa|y smopuip eyt wesul o} 6.} | 3rgo ays
Buisn jo sjdwexa ue s1 apoo Buimoljo} ay | ‘ebed JNLH
Ue OJul ‘louood Jahe|d eIpa\ SMOPUIAA 8] Se yons
‘sj0alqo XAy pagqwe o) pesn s Be} | D3rgo eyl ¢

dAd gam




HAIE QN queg Py Sued preywuy gIIC

ana m._n_a@

(woo gagssey mmm)
elsS AAQY@M pojenossy ¢
IBABS US3I0S SMOPUINA ¢
Se[IIgNs |euonewloju| *
S}OeJ]l olpny-piniy ¢
Jusuod a|buy-iny ¢
suojNNg nuaw 000‘| 18A0 ¢
sjuswa|e elpew QO0‘L 18AQ ¢
pasea|al JaAa Sa|lll AAQ
pejeolisiydos jsow ayj jo suQ ¢
woddns gagae ¢
__ voddns WOH-AAQ ¢
| poddns 08pIA-QAQ ¢
SlL AAQ pUAAH &

jaue|d paYy 8y ‘sie|p ¢

o]

ojawes gnaqam




L L R B R PR PR T

anaeudiv(g)

108|9guUOoNNgladdn
PIrEAdON
yoreagnddo)
Kejdop L
yoseageuwl |
Rejdaw |

Holms
18esuUoNNgIybiy
nuawoi4awnsay
yoseasnHdaald
yaleagHdixeN
llepnusy
Jo8jesuUONNgIoMO]
Jos|aguonngyye]

* ¢ S+ ¢ 4 ¢ S+ * + * * +

dnoo
ebenbueainioidgnglen
siaideyniQiequinNIesn)
abenbueoipnyien
SINHJSIIVIeD

SNHdDIIVIeD
UBOSPIEMIO]

yoreasuisideyn
doigoinyfe|die1deyn
Aejqierdeyn
a]eAlloYpUYIO8leSUONNg
QleAlloyyuonng
ueOSpIEMMORY

‘'spoyjew

anqa bumojjoy eyy spoddns
|04)u00 Johe|d BIPBIN SMOPUIN, ¢

L0 R B 25 N 2B 2 2 2R R B N 2

dAd gam







HENE QN QU Py sy PR e 8aiE

ana u._n__dsr@

09tv6-12.-0}v
woo papeydie @ ab.ieqges
adnag eydly
abiege ydiey

SI9/MsSuUy ® suonsanpd




DVD’99 Workshop

Standards, Applications, and Technology

Tom Held

President
Thomas H. Held Associates
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" DVD’99 Workshop

Standards, Applications, and Technology

Robert A. Zollo

President & CEO
- Software Architects, Inc. (SAI)

- 19102 North Creek Parkway
u Suite 101
Bothell, WA 98101

= Phone: 425 487-0122

www.softarch.com

Robert A. Zollo is President and CEO of Software
Architects, Inc. (SAT), a software development
company that specializes in file systems, device drivers
and utilities for mass storage devices, Mr. Zollo has
been a member of the OSTA board of directors for
four years, and was personally involved with the
drafting of the UDF Implementation Guidelines that
are now a key part of the standards for all types of
DVD technology devices. His company was the first
to commercialize software using a full read/write
UDF file system based on the OSTA UDF standard.
SAI currently licenses its UDF file system technology
to all three manufacturers of DVD-RAM drives, as
well as a variety of companies in the computer storage,
networking, medical instrumentation and consumer
electronics fields.

Mr. Zollo has a BS in Engineering from the U.S.
Military Academy at West Point, back when “big iron,
punch cards and FORTRAN” were considered “state
of the art” computing technology. He has an MBA
from Southern Illinois University and over 17 years
expedence in the IT industry. As the President of the
first company to commercialize and sell products that
provide interoperability for write-able DVD drives on
personal computers, Mr. Zollo hasa unique
perspective on this subject.



DVD?*99 Workshop

Standards, Applications, and Technology

Bernie L. Mitchell

National Market Development Manager
Philips Professional DD

10243 Thimble Fields Drive
Knoxville TN 37922
423- 966-5023

www.philips.com

Mzr. Mitchell began his multimedia career in 1979,
when at the UCLA Office of Instructional
Development, he created the first interactive laser
videodisc to teach college chemistry. He founded his
own multimedia design and production company,
Silver Platter Productions, Inc. and has designed
numerous award winning and profit -making
interactive programs for training, point of sale and
exhibit and education.

He joined Philips Consumer Electronics in 1991, as
National Marketing Manager for Compact Disc -
Interactive (CD-T). Bernie fostered a professional
market for this low cost, simple to operate, interactive
multimedia platform. Bernie was promoted at Philips
to Vice President, Educational Publishing for Philips
School 2000, where he had responsibility for

| publishing engaging, curriculum based, interactive

educational CD-i software, and teacher support
material for schools, After his School 2000 publishing
efforts came to a close, Bernie left Philips to head up
marketing efforts for Gulliver Ritchie Associates a
multimedia training company specializing in disc based
and Internet delivered training. Last year, Bernie
returned to Philips as National Sales Manager for
Professional DVD where he has the responsibility to
develop a Professional Producer/Partner program and
oversee the launch of Philips Professional DVD
products. Bermie is a2 member of President Clinton’s
Educational Technology Initiative Task Force, an
Emmy nommnated television producer/ director,
Multimedia Person of the Year, and Past International
President of the International Interactive
Communications Society. He is frequently a fearured
speaker at intemnational conferences on education and
technology.

Bernie lives with his wife, 2 great kids, and 2 small
menagerie overlooking the Smoky Mountains in
Tennessee.
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Paul Bader is currently CEO of M-2K in
Seattle, Washington. M-2K was founded by
Mr, Bader in February of 1998, using the
acquired assets of Multicom Publishing, an early
purveyor of CD-ROM lifestyle software, along
with the associated librades of HarperCollins
and Meredith (Better Homes & Gardens).
Subsequently, M-2K became one of the early
pioneers in DVD and DVD-ROM publishing,
wortking closely with Pioneer and Microsoft.

Over the past year, M-2K purchased
iPromotions, an internet sweepstakes concern;
established a strategic alliance with InfoHarvest,
a decision-based analysis concern that has
pioneered early work in the preference-profiling
Paul Bader | software arena; and capitalized on the
immediate and continuing growth of e-
commerce opportunities by successfully

d pursuing intemet-based sales and distribution
President of software.
Multimedia 2000

Presently, M-2K is well positioned to be a
: - leader in electronic commerce services and
2017 Baghth dveriue, 3nd Ploor | DVD-ROM publishing. M-2K has organized
: and fulfilled a2 number of highly successful
' o internet-based sales and marketing promodons,
e using its sweepstakes technology and software
library as incentives. Client base includes:
AT&T Worldnet, CVS.com, Mattel, Umax,
iCat, Johnson & Johnson, Chipshot.com,
Fiskars, and ShopNow.com. M-2K also
manages a rapidly expanding online retail
venture. M-2K is a privately held concern.

www.m-2k.com
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Chuck Kucinski

Vice President, Engineering
RMSI

RMSI Headquarters

3235 Sunrise Boulevard
Rancho Cordova, CA 95742
Phone: 800 366-4767

WwWw.remstor.com
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Jim Weldon

Chairman &
Chief Technical Officer
Hide & Seck Technologies

4450 Araphoe, Ste 100
Boulder, CO 80303

Phone: 303 448-8884

www.hideseek.com
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Marshall Goldberg

Director of Products and Marketing
Sigma Electonics

1184 Enterprise Rd.
East Petersburg, PA 17520-0448

Phone: (717) 569-2681

www.sigmaelectronics.com
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Standards, Applications, and Technology

Chris Buma

Development and Marketing Management
Phillzps

North Amedca Headquarters
1251 Avenu: of the Americas
New York, IN.Y. 10020-1104

Phone: 212 536-0500

www.philips.com

Mr. Buma was born June 27, 1948 in the Hague, The
Netherlands. He studied physics at the University of
Delft. He then joined Philips in 1975. Mr. Buma has
held various functions in development and marketing
management in Philips Consumer Electronics and
Philips Components divisions. Since 1997, he has
been the program manager for AV disc recording
activities within Philips.

=

ol



sjeubis esoy) Bunosjoid Adoo pue ‘s A 01

siahe|d Buosuuoo Ajlgeabueyotsiul ‘sapn BulAjuen 1o}
Spoylew piepuels 0} peos ay} ul sdwng |elaass aie aiay|

Buiwwesbold ALQH

opisbuole 1sixa 0} 8nURUOD 0} SI }oNIeW [BluBl/Se|es
lawinsuod ay} Jl Artessadeu sI gAQ eAIssalbold
snowlious aJe sysuaq Ajlenpd

Aeyjs 0} alay pue Aepoy aiay si gAQ eAIssaIbo.d




DVD?99 Wotkshop

Standards, Applications, and Technology

Dana Parker

DVD PRO Workshap Chazr

Ewmedia Professional

84 S. Sherman Street
Denver, CO 80209

Phone: 303 733-1435

www.dvdpro.net

Dana Packer, DVD PRO Conference Chair,
Contobuting Editor and Columnist for Emedia
magazine, independent consultant, speaker, mdustry
analyst, and author of four books on compact disc
technology, has been in involved in CD-ROM and
CD-R technology since 1989 znd has covered the
technical and market development of DVD since
1993.
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Gary Shapiro

President
Consumier Electonics
Manufacturers Assoctation

2500 Wilson Boulevard
Arlington, VA 22201-3834

Phone: 703 907-7600

WWWw.cemacity.org
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Karl Schneck

President, Co-Founder
Opiical Disc Manufacturing Association

3099 Sunnse Lake
Milford, PA 18337

Phone: 570 686-4153

www,.odma.com

Karl Schneck is the President and co-founder of the
Optical Disc Manufacturing Association, an
international trade association dedicated to improving
all areas of production and compatibility in the optical
disc industry. With over 25 years in the Metrology
and Quality fields, Mr. Schneck has held management
positions in both Quality and R&D functions. He has
been involved with the optical disc industry since its
U.S. inception. In addition, Mr. Schneck is the Vice
President of R&D and Mfg. for Hide & Seek
Technologies, Inc., which has developed unique
optical disc copy-protection solutions.
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Next Steps

+ Follow-up study
— measure improvement
— establish ongoing measurement audit

+ Determine need for standards improvement

+ Continue to improve testing methodology
(CDRMM)
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Calibration

+ No standard discs

+ WAMO alternative
— Expensive
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Current Situation

+ DVD Variation Study
— 2nd phase

o single sourced, multi-point calibration disc set from
Audio Development
+ DVD-5 and DVD-9 discs

« Improvement in Variation????
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Next Step (cont.)

+ Final Planning at Electrical Measurement
Committee meeting on Jan 10 in Las Vegas
+ Tentatively scheduled for February

Manufacture

_—T AL srA e wTwrA w

+ Affordably Priced

+ All Interested Parties are Invited to
Participate
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Outline

* Motivation
* Experimental setup

* Methods

» Auto-focusing
» Image processing

* Results
* (Conclusion

11/23/99 DVD '99
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Experimental Setup

* Hardware

» Microscope: NA 0.8, 100x objective with adjustable
cover-layer thickness compensation

» Computer controlled 3D-micro positioning system
including piezo driven objective lens for focusing

* Software
» LABView software tool for instrument control and

1Maoe NracAccing

..-..-..I..ISU( .H...F e N T rhh.-.h@
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Auto-focusing

* The value of the standard deviation for pixel gray
levels is an indication of focus

* Computer controls Z axis movement to get the
maximum value of the standard deviation

11/23/99
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Standard deviation

Standard deviation vs. focus
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Cooperation tester - microscope

Typical global information

T T e given by optical disk testers:
e i - Bit Error Rate (BER)
7 T - Burst Error Rate
18 o
]
1 :

The defect area automatic search
applied to a specific local zone (sector for example)
will refine the characterization of the defects.

11/23/99 DVD '99
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Track pitch

11/23/99

Image of CD

1.62+/-0.03 n

RW disc
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Pit size analysis

2.5 T et T T
TN Tt iopt s e Ceame oy e L et SR | ]
=
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= : * o 42 ot ot % ot *
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o E m
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Pit length (K M)
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Image of a DVD-ROM disc

11/23/99 DVD'99
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