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Petitioner respectfully submits that Patent Owner’s Objections to Evidence
served on April 15, 2015 fail to establish a need for correction to the evidence filed
and served with the Petition, which is properly before the Board. Because,
however, such correction may eventually be deemed appropriate by the Board,
Petitioner hereby serves, pursuant to 37 C.F.R. § 42.64, the Supplemental Evidence

identified in this paper’s updated exhibit list.

Respectfully submitted,

4/29/2015 /Thomas Rozylowicz/
Date:
Thomas Rozylowicz
Reg. No. 50,620
Customer Number 26171 Counsel for Petitioner
Fish & Richardson P.C.

T:202-783-5070
F:202-783-2331
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CERTIFICATE OF SERVICE

Pursuant to 37 CFR §§ 42.6(e)(4) and 42.205(b), the undersigned certifies
that on April 29, 2015, a complete and entire copy of this Response to Patent
Owner’s Objections and Notice of Service of Supplemental Evidence, with the
corresponding Exhibits, were provided via email to the Patent Owner by serving

the correspondence email addresses of record as follows:

Michael R. Casey
J. Scott Davidson
Davidson Berquist Jackson & Gowdey, LLP
8300 Greensboro Dr., Suite 500
McLean, VA 22102

Email: mcasey@dbjg.com
1sd@dbijge.com

/Diana Bradley/
Diana Bradley
Fish & Richardson P.C.
60 South Sixth Street, Suite 3200
Minneapolis, MN 55402
(858) 678-5667
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Black cocaine Drug traffickers have found a 2
way to alter the drug so it eludes detection.

Statehood on hold? Arafar appears unlikely to 6

declare a Palestinian state on May 4 deadline.

w
ldeas Who owns a computer’s operating system?
A young Finn, Linus Torvalds, thinks you do.
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AFTER APARTHEID

South Africa’s
new black rich

as new targets

By Corinna Schuler
Special to The Christiar. Sciance Monior
JOHANNESBURG, SOUTH AFRICA
ETER VUNDLA drives
a flashy sports car, col-
lects fine art, plays golf,
and savors his success in the
new South Africa at some of
its most exclusive clubs. He is
the very essence of a class the
country desperately lacked
during its apartheid past: the
black bourgeoisie.

“I always intended to be a
black fat cat” says Mr
Vundla, chuckling in a dapper
designer shirt and tie. “ am
one now. And I love iL"

Five years of democratic
rule opened the door fo scores

tive action, have produced a

for all blacks - in favor of en-
riching themselves?
See 8. AFRICA page 8

DEMIS FARRELLIAP

NTOMBI MSIMANG: Pretoria
restaurateur helps others.

tank gunners in the
Gulf War raved
about it. It was their
“silver bullet,” pierc-
ing the armor of
Iragq’s Soviet-made
tanks as if they were
soda cans

Gunners became
accustomed to first-
round, tank-fired
shots that ignited
Iragi T-72s with

tracks.

such force and fire that the result was
dubbed “Dante’s Inferno.” Fired from A-10
Jtank-buster” planes in 30-mm form, this
“bullet stopped armored convoys in their

This is the tale of a high-density bullet
made of depleted uranium (DU), a low-level

The armor-piercing wonders of
depleted uranium helped win the
Gulf War. As it is loaded for use
in Kosovo, questions about its
long-term dangers linger.
First of two parts.

By Scott Peterson
Staff wrter of The Chnstian Science Monitor

yet been used

US M FORCEWS

LOADED WITH CONTROVERSY: Airmen prepared 30-mm depleted-uranium rounds for an
Qﬂ- 10 ‘Warthog' plane this month in Aviano, ltaly, a base used for strikes on Yugoslavia.

~ ———CTHE TRAIL OF K BULLET ] ——

left over from the
making of nuclear
fuel and bombs. Be-
cause of its success,
DU has already be-
come a staple of the
US military’s arse-
nal. It has been sold
by the US and Rus-
sia to other forces
all over the world.

In the war over
Kosovo today, NATO

has loaded DU rounds into the guns of Air
Force A-10s. So far, the Air Force says. this
highly effective antitank ordnance has not

Wherever it is fired, it leaves a radicactive

trail.

See TRAIL page 12

In paying
for war,
Congress
Criticizes
®GOP lawmakers use
power of purse to signal
disapproval with Clinton’s

wartime leadership.

By Ann Scott

Special correspondent of The Chnstan Sceence Monitor
WASHINGTON - As Congress grapples this
week with abstract questions of whether
to authorize war against Yugoslavia, ils
only real grip on US policy in the
Balkans takes a far more concrete form:
dollars.

The GOPled Congress Is using its
purse-siring powers to assert its views
not only on President Clinton's Kosovo
strategy, but also on his commitment to
military readiness and his performance
as America’s commander in chief.

Congressional tactics on Kosovo are
clearly demonstrated in two emergency
spending bills working their way through
the House and Senate this week. The
bills would roughly double the Clinton
administration’s request for 86 billion o
fund the US portion of the NATO
airstrikes and provide relief for Kosovo's
ethnic Albanian refugees,

By hiking up the funding to as much
as $13 billion, far above the president's
request, Republicans are trying to use
the legislation to advance their own na-
tional-security priorities while firing off a
strong statement about the inadequacies
of Mr. Clinton’s military leadership.

See COST page 9

Young and male in America: It’s hard being a bby

By Brad

Knickerbocker
Staft writer of The Christian Science Monitor
Here's what it's like to be a boy in Amer-

lea today.

Boys drop out of school, are considered
emotionally disturbed. and commit sulcide
four times as oflen as girls; they get in twice
as many fights; they murder 10 times more
frequently: and become the victim of a crime
15 times more often. They are less likely

than girls o go to college (because they
haven't done as well in high school): are la-
beled "slow learners” and assigned to “spe-

clal ed"” classes twice as often; and far more

boys than girls are diagnosed as having "at-
tention deficit disorder” and placed on pow-
erful prescription drugs.

This does not describe all. or even most
boys in America. But the figures, and espe-
cially their pattern. are disturbing - espe-

clally as they relate to extreme antisocial be-
havior.

And as the country sorts through the

emotional debris of the Littleton, Colo., high
school shooting last week, there has been a
lot of talk about warning signs missed or
ignored by parenis, teachers, and religious
leaders - responsible adults who could
have prevented this tragedy, as well as the

See BOYS page 4
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MUSIC ON THE WEB

Audio revolution blasts record companies

By Stephanie Cook
Specal to The Cnnstian Science Monior
erry Sinay should be
studying for finals next
week, Instead, he’s
scouring the Internet
for free music in his
quintessential college
pad, complete with a mega-
sound system, mood lamp, and
electric guitars draping down liv-
ingroom walls.

“I don't have to pay, and I can
listen to it as often as | want,”
says the student at the Massa-
chusetts Communications Col-
lege in Boston. With a few clicks
of a mouse, the Digable Planets
surge from his computer-turned-

Jukebox.
He's one of the millions of
Web-savvy teens and twenty-

somethings who are skipping
trips to record stores and joining
a digital-music revolution that
has the music industry reexam-
ining its business model.

Mr. Sinay has downloaded
about 20 tracks - everything
from the Stone Temple Pilots to
the Doors - which he can also
play by connecting his computer
to his stereo or on a Walkman-
like device that cosis about
$200. Using a digitally com-
pressed format known as MP3
IMPEG-1 Layer 3). which offers
near CD-quality sound, Sinay
can e-mail songs to friends with-
oul a trace. Although there are
other digital formats, MP3 is the
most widely used (see related
article).

Bootleggers prefer MP3

It's become the format of
choice for a new breed of boot-
leggers — digital ones, whose Web
sites are proliferating daily.

But pirates aren't the only
ones using the technology. Music
buffs can legitimately download
MP3 files for free or pay about $1
per single from online retailers
such as mp3.com or mjuice.com.

The technology has a §12 bil-
lion music industry fired up over

how it tune down online lift-
ing that's ting it millions of
dollars a in lost sales.

Adding to that, retallers and
record labels worry they might
get cut out of the deal. They ques-
tion whether consumers will con-
tinue shelling out $16 for a CD,
if digital songs are free or cost
less. Artists may opt to go
straight to the consumer by post-
ing albums online instead of
through a separate agent. Rock
band Public Enemy, for example,
dumped its record company re-
cently, choosing instead to re-
lease an album on the Internet.

“We know that there are more
than 2 million people each
month downloading Winamp,”

the software to play MP3 tracks
on computers, says Duncan
Kennedy, vice president of Audio
Explosion.

Piracy has gone up since MP3
became popular - although it's
hard to calculate by exactly how
much, says Steve Marks, a
spokesman for the Recording In-
dustry Association of America
(RIAA), which represents major
labels. As it gathers more con-
verts, MP3 piracy could cut even
deeper into profits, he adds. “On
any given day, we can find thou-
sands of [illegal] records and [go
after] a [Web] site,” but policing
them online “is almost like play-
ing a game of 'Whack-a-Mole." As
soon as we shut down one oper-
ation, another pops up.” he says.
Copyright penalties can cost up
to $100,000 per infringement, he
adds.

It's a different operation from
making illegal cassette copies,
Marks says. "MP3 allows any-
body to become a worldwide
publisher of virtually CD-quality
music. It can be more easily done
..+ land] quality isn't lost when
copies are made.” But the asso-
ciation has been cracking down,
and iIndustry executives agree
that the answer combines en-
cryption with digital-rights man-
agement.

Last year, the RIAA created
the Secure Digital Music [nitia-
tive, seeking to come up with new
industry standards for copyright
protection and distribution of
music In digital formats, It filed
lawsuits against makers of MP3
hardware products, such as the
Diamond Rio, a portable MP3
player, alleging violations of Lhe
1992 Audic Home Recording
Act. Artists don't recefve royalties
for music played on the device.
While the case hasn't been de-
cided, the association wasn't

granted a preliminary injunction
to stop the Rio from hitting
shelves, Marks says.

But as the industry tries to
snuff out digital bootlegging,
companies, are recognizing the
burgeoning influence of cyber-

space in bullding an audience for
musicians and selling music.
Microsoft Corp., for example,
announced it will launch a soft-
ware called MS Audio 4.0 lo de-
liver secure music over the Web.
And record companies BMG En-

MELANIE STETSON FREEMAN - STAFF

DROWNED OUT BY THE WEB? Bob Zimmerman, manager of Tower
Records in Boston, says Web technology may force down CD prices.

- Copying music from the Web

What is MP37 It stands for MPEG-1 Layer
3 and was created in 1992, says Eric Scheirer,
ar h at the M t In-
stitute of Technology's Media Lab. It's a layered
audio-compression format that has a small file
size, offers near CD-quality sound, and trans-

* mits music easily over the Web. MP3 is an open

standard - no one controls it. Technically, MP3
makes music more efficlent because it trims
excess data and only compresses the part you
can hear, Mr. Scheirer says.

MP3 is legal, but It makes it easier to copy
and transmit copyrighted songs without per-
mission because not many MP3 tracks have
watermarks or playback restrictions. Musi-
cians and Web sites sell or give away songs le-
gitimately, but most MP3 sites are illegal.

How does it work? To play an MP3 track,
you need a player and, for better sound, a pair
of speakers connected to your computer. You
can download dozens of different players from
mp3.com, such as Winamp, the most popular
for PCs. On the same site or on others such as
goodnoise.com, you click and legally download
songs for free or for about $1 cach. It typically
takes three-to-five times the length of the song
to download it, Scheirer says. High-speed T-1
lines reduce download time to a few seconds.
Then you drag the file onto your virtual player
deck and click the play bytton. You can also
take songs with you by transferring them to a
portable player, like the Diamond Rio, which
stores about 40 minutes of music.

- S.C.

tertainment and Universal Musie
Group formed a joint venture
this month to create a series of
Web sites to promote and sell
music. The sites will feature
artist profiles. live music broad-
casts. and link users to Getmu-
sic.com, a new Web music store.

But while the Internet appears
to be making record companies
vulnerable, a 10 percent revenue
increase last year for record la-
bels may show that the damage
isn't as bad as the industry fears.
says Eric Scheirer, a research as-
sistant at the Massachusetts In-
stitute of Technology's Media
Lab. “It could even be helping
them,” he adds.

Artists - especially lesser-
known ones - tend to agree, ar-
guing there's tremendous value
in uSing MP3 as a promotional
lool. Garage bands can give fans
a taste of what's coming, they say.
and use il to test out new songs.

Since the band Furious IV
started posting music on its Web
site five months ago. concert-
ticket sales have jumped and
popularity has spread by word of
mouth, says lan Taylor, singer
and guitar player of the two-year-
old group from San Diego. "They
come to our live show after they
listen,” he says. “A lot of friends
say they download.”

Web music will grow

There’s no question that Web
distribution will flourish in the
next five to 10 years, says Randy
Weiner, executive producer of
new media for LOUD Records.
whose artists include hip-hop
bands. At a time when more peo-
ple are shopping online for ac-
cess and convenience, they'll
turn to MP3 or something like it
for the same reasons — especlally
as lechnology makes digital
downloads easier, Scheirer says.

LOUD is taking the digital
plunge by partnering with Audio

»

.

Explosion, a company that just -

introduced Mjuice. an MP3-
based music delivery service. “I
don't feel threatened by MP3,”
Mr. Weiner says. “I'm not threat-
ened by digital downloads either,
because | think the music Indus-
try will change.... The idea of
ownership will change.... There
will be more of a radio model.”

CD prices may drop as digital
downloads take off, but don't ex-
pect,a utopla of free glveaways,
says Bob Zimmerman, general
manager of a Tower Records
store in Boston. “We've been
pushing labels forever to go
down.” he says. “I think we'd all
like to see CDs cheaper, but the
market will bear [MP3 piracy). In
the next year or two, labels will
make sure it's something they,
have control over.”
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1 of 9 DOCUMENTS
Marketing Week

January 20, 2000

Internet gains higher ground
SECTION: Factfile; Pg. 40

LENGTH: 657 words

No technology has had such a rapid impact on our lives and businesses as the Internet. To put it into perspective, radio took 38 years
to acquire 50 million listeners worldwide, TV 13 years. Even the PC took 16 years to reach this number. The Net achieved the same
figure in four years.

The Net continues to grow at an exponential rate. As many people as live in the UK gain Net access every six months. Businesses
have been quick to use it as a delivery channel to sell everything from books and clothes to cars and houses - commonly referred to as
e-commerce.

Companies are looking at ways to make the technology work harder by distributing goods digitally. Unlike e-commerce, digital
commerce is immediate as the consumer can download a product at the click of a mouse.

Whether it is music in an MP3 format, the latest anti-virus software, a new edition of a computer game or the most recent Mintel
report, the Net can be used to distribute content digitally.

According to new research carried out on behalf of NatWest' digital commerce service Magex, businesses are recognising the potential
of being able to receive payment for their content and building their brands on the Web.

Investment bank JP Morgan believes the market for digital content and online intellectual property is worth $ 185bn (£116bn) and is
projected to rise to $ 275bn (£172bn) by 2003.

Digital commerce is not without its challenges, such as the well-publicised fear that the copyright of digital content could be infringed.

Digital music piracy cost was about $ 4.5bn (£2.8bn) in 1998 and software piracy was about $ 11bn (£6.9bn) in 1999, according to the
Business Software Alliance.

The Intellectual Property Mess report, by technology research company Forrester, says digital content, including images, business
information and business reports worth $ 300bn (£188bn), is under threat from online piracy.

Technology was introduced in 1999 to address the secure and cost-effective collection and distribution of small payments through the
Net.

Well-known names such as Microsoft, Intel and IBM have developed technology which protects digital content to various degrees.
New names, such as InterTrust Technologies, are extending protection to new portable devices, for example, the Rio MP3 player, Sony
Music Clip and WAP mobile phones.

One of the first major companies to explore digital commerce seriously is Universal Music Group (UMG), which has a 25 per cent
share of the worldwide music market, with artists such as Bryan Adams, Sting and The Cranberries.

http://www.lexisnexis.com/Inacui2api/delivery/PrintDoc.do?fromCart...10066535%2Fformatted_doc&fromCart=false&jobHandle=2825%3A510066535 Page 1 of 2
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UMG is looking to maximise the Net's potential by allowing consumers to download and purchase enhanced music tracks, alongside
sleevenotes, video footage and Web links, digitally.

UMG uses Intertrust Digital Rights Management to protect the copyright of artists' tracks and a clearing solution from Magex which
allows consumers to pay instantly using an electronic wallet.

Mark Taylor, former managing director of Creation Records and founder of the YoYo Partnership, says: Until now, the music industry
has been wary of the Net because of the severe problems piracy has presented.

Now, with the development of effective encryption and viable payment solutions, the industry can at last embrace the Net and use its
potential to distribute music in truly imaginative ways.

As Net use continues to spiral globally, companies will be competing to build brands and businesses online. Digital commerce presents
businesses with a unique opportunity to distribute content securely and efficiently.

Moreover, the direct, information-rich and versatile interaction offers new, and more subtle, ways to build stronger relationships than
some conventional channels.

Behind the Net hype, marketing and business professionals can see a way to build profitable relationships based on enduring customer
franchises in a wider market.

LANGUAGE: English
LOAD-DATE: January 19, 2000
PUB-TYPE: Magazine

Copyright 2000 Centaur Communications Ltd.
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Napster Operates A Pirate Bazaar - RIAA

Sherman Fridman, Newsbytes

488 words

10 December 1999

Newsbytes News Network

NBYT

English

(c) 1999 Newsbytes News Network

LOS ANGELES, CALIFORNIA, U.S.A., 1999 DEC 10 (NB). The Recording
Industry Association of America (RIAA), claiming the support of the
overwhelming majority of its members, filed a lawsuit earlier this week

in a US District Court against San Mateo, Calif.-based Napster Inc.,
saying Napster committed copyright infringement and violated related
state laws.

The complaint filed by RIAA said Napster "is similar to a giant online
pirate bazaar."

The lawsuit also accuses Napster of creating and operating an Internet
haven for music piracy on an unprecedented scale.

"Napster is about facilitating piracy, and trying to build a business
on the backs of artists and copyright owners," said Cary Sherman, senior
executive vice president and general counsel for RIAA.

The complaint claims that through Napster's software, which is
available as a free download, users can log on to its servers and make
their personal MP3-format music collections available for download by
others who access the site.

Napster claims that it simply is trying to promote unknown artists,
and that it puts a copyright violation warning on its Website.

No royalties are paid to the artists whose music is downloaded at the
Napster site, and the company does not charge any fee to viewers or
users of its Website.

Napster Chief Executive Eileen Richardson told Newsbytes that the
company was not making any money. However, Richardson flatly refused to
discuss the company's business model and plans for making money in the
future.

However, Richardson did confirm that she was disappointed in the RIAA
lawsuit because attorneys on both sides had been working to resolve the
dispute. "We were working hard, and in good faith," Richardson said.

Page 2 of 3 © 2015 Factiva, Inc. All rights reserved.
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Richardson said she was optimistic that the lawsuit would be resolved,
but would not guarantee a resolution.

The RIAA, on the other hand, has alleged that the overwhelming
majority of the millions of MP3 files being made available to users
around the world by Napster were pirated.

Ron Stone, whose company represents many artists, including Bonnie
Raitt, Tracy Chapman and Ziggy Marley, and supports the RIAA lawsuit,
called the Napster Website, "(T)he most insidious Website I've ever
seen... it's like a burglar's tool."

Sean "Puffy" Combs, CEO of Bad Boy Entertainment Inc., in a statement
said that he couldn't believe that Napster was linking thousands of
people to the new Notorious B.I.G. album, "Born Again," a week before it
hit the streets.

Scott Stapp, lead singer and lyricist for "Creed," in the statement
said that what Napster was doing was "... sneaking in the back door and
robbing me blind."

Information about the RIAA is available at
http://www.riaa.com.

Napster Inc.'s Website is at
http://www.napster.com.

Reported by Newsbytes.com,
http://www.newsbytes.com.

14:49 CST
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Microsoft and BMG Move Digital Music Into Mainstream
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November 15, 1999
Microsoft and BMG Move Digital Music Into Mainstream

REDMOND, Wash. and NEW YORK, Nov. 15 PRNewswire

Microsoft Corp.

(Nasdaq: MSFT) and BMG Entertainment today announced the launch of the BMG
Artist Showcase program to promote BMG performers' use of Microsoft(R) Windows
Media(TM) formats and the WindowsMedia.com media guide, part of the MSN(TM)
network of Internet services. Downloadable digital music, streaming audio and

music videos from two top BMG artists from around the world will be featured

each month on the BMG Artist Showcase at WindowsMedia.com, exclusively in
Windows Media formats.

The BMG Artist Showcase kicks off with The Artist (formerly Prince), who
is currently making available a song for download as well as a streamed video
and previews of songs from his new album, "Rave Un2 the Joy Fantastic." On
Nov. 22, Foo Fighters will be featured in the showcase with music from their
new album, "There Is Nothing Left to Lose."

Today's announcement builds on the recent collaboration between BMG and
Microsoft to distribute music from 14 BMG artists on the Microsoft Windows(R)
98 Play Pack CD-ROM. The Play Pack CD-ROM is being distributed through
nationwide retail locations this holiday season with Windows 98 Second

Edition, the update to the popular Windows 98 operating system. This is the

first time that popular music has been distributed with a Microsoft operating
system.

"Together, the initiatives demonstrate an ongoing commitment by both BMG
and Microsoft to bringing digital music to mainstream audiences around the
world," said Will Poole, general manager of the Streaming Media Division at
Microsoft. "BMG is a leader in the music industry in embracing new
technologies to bring its artists and fans closer together. For the BMG Artist
Showcase, BMG provides great artists and great content, and our superior
Windows Media formats guarantee that fans will have the best-possible
listening experience."

"The BMG Artist Showcase program and the Play Pack CD-ROM promotion

JMext
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Microsoft and BMG Move Digital Music Into Mainstream

represent a significant expansion in efforts by BMG's worldwide marketing
group to reach more music fans in a way that adds value to their music
experience," said Kevin Conroy, senior vice president, Worldwide Marketing,
BMG. "Our collaboration with Microsoft on efforts like the Artist Showcase and
the Play Pack CD-ROM promotion brings important exposure to our artists and
ensures that music fans benefit from the excellent audio and video quality of
Microsoft Windows Media."

Technologies critical to the widespread adoption of digital music include
high-fidelity compression, which makes it possible to stream music and videos
across the Internet in real time, and content protection and rights

management, which help artists and labels limit pass-around piracy. Windows
Media offers both flexible digital rights management and state-of-the-art
sound compression, providing CD-quality sound at half the file size of MP3,
reducing disk space needs and doubling the speed of downloads.

Through the efforts of BMG's worldwide marketing team, BMG-distributed

artists account for 14 of the 18 songs offered on Microsoft's Play Pack

CD-ROM, which will be distributed to more than 8,000 retail outlets in North
America. BMG artists on the CD-ROM include Brooks and Dunn, Puff Daddy, Dido,
Eurythmics, Foo Fighters, Lit, Martina McBride, Sarah McLachlan, Beth Orton,
Pink, The Verve Pipe and Barry White. The BMG Artist Showcase program will
bring fresh content from two popular artists to consumers every month during

the first half of 2000.

About BMG Entertainment

BMG Entertainment is the $4.6 billion worldwide music and entertainment
division of Bertelsmann AG, one of the world's leading media companies, with
annual revenues of $16.4 billion. BMG owns more than 200 record labels in 53
countries, including Arista Records, RCA Records and Ariola Music. BMG also
owns the world's largest music club, one of the world's largest music

publishing companies, and has interests in television and compact disc and
cassette manufacturing.

About WindowsMedia.com

WindowsMedia.com ( http://windowsmedia.com/ ), part of the MSN network of
Internet services, is among the fastest-growing major audio and video guides

on the Internet. WindowsMedia.com provides access to localized audio and video
content worldwide, including major music and video events and entertainment
from more than 1,000 radio stations and more than 1,000 content providers.

About Windows Media Technologies

Windows Media Technologies is the leading digital media platform that

provides consumers, content providers, solution providers, software developers

and corporations with unmatched audio and video quality. Windows Media
Technologies 4, which includes Windows Media Player, Windows Media Services,
Windows Media Tools and the Windows Media SDK, is available for free* download
at http://www.microsoft.com/windows/windowsmedia/. More than 50 million copies
of the free* Windows Media Player have been downloaded to date -- growing by
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Microsoft and BMG Move Digital Music Into Mainstream

more than one every second.

About Microsoft

Founded in 1975, Microsoft is the worldwide leader in software for

personal and business computing. The company offers a wide range of products
and services designed to empower people through great software -- any time,
any place and on any device.

NOTE: * Connect-time charges may apply.

Microsoft, Windows Media, MSN and Windows are either registered trademarks
or trademarks of Microsoft Corp. in the United States and/or other countries.
Other product and company names herein may be trademarks of their respective
owners.

SOURCE Microsoft Corp.

NOTE TO EDITORS: If you are interested in viewing additional information

on Microsoft, please visit the Microsoft Web page at
http://www.microsoft.com/presspass/ on Microsoft's corporate information

pages.

CONTACT: press only, Bryan Taback, 503-443-7000, or bryant@wagged.com,
Ryan James, 503-443-7000, or ryanj@wagged.com, or Rapid Response Team,
503-443-7000, or rrt@wagged.com, all of Waggener Edstrom, for Microsoft Corp.;
or Dinnis Petroskey of BMG, 212-930-4961, or dennis.petroskey@bmg.com

Web site: http://www.microsoft.com

(MSFT)
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MICROSOFT: Microsoft and Diamond Multimedia showcase Rio player in live
demonstration of Windows Media
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* Rio Player's Support for Windows Media and Digital Rights
Management Technology Highlighted at Webnoize

LOS ANGELES -- Microsoft Corp. (Nasdaq "MSFT") and Diamond Multimedia
Inc., a division of S3 Inc. (Nasdaq "SllI"), today showcased at Webnoize

the first live demonstration of Microsoft Windows Media Technologies 4

on a Secure Digital Music Initiative (SDMI)-capable portable music

device. The third-generation Rio players will support Windows Media and
Windows Media Digital Rights Management (DRM). This marks a significant
step toward the mainstream adoption of secure digital media devices and
software by consumers.

The Rio player and Windows Media deliver CD-quality audio from music
files half the size of MP3 files. As a result, Rio users will be able to

store twice the amount of CD-quality music compared to MP3 without
adding extra memory. For the music industry, Windows Media features DRM
technology, which provides a secure format for protected distribution of
music over the Internet or between PCs and portable devices.

"The success of our Rio players has helped fuel the growth of music
online," said Mike Reed, director of marketing for Diamond Multimedia.
"This rapid growth will continue with music from top artists once labels
are able to protect digital music from piracy. Microsoft and Diamond
Multimedia have taken a leadership role in enabling protected music with
Windows Media format, Digital Rights Management technology and the
third-generation Rio players."

The third-generation Rio player will include software with built-in

support for Windows Media Device Manager technology. This new Windows
Media technology, combined with Microsoft DRM technology, allows secure
Windows Media-based music files downloaded from the Internet to be
transferred to a Rio player while preventing replication of the music to

other PCs and media storage. Once the customer obtains the rights to the
music, the use and transfer of that music is limited to his or her

personal use.

"The third-generation Rio player is the first SDMI-capable device

using Windows Media ever demonstrated, setting it apart from other
players of its kind," said Anthony Bay, vice president, Streaming Media
Division at Microsoft. "Coupled with Diamond's proven history of
developing wildly popular players such as the Rio PMP 300 and the Rio
Page 2 of 4 © 2015 Factiva, Inc. All rights reserved.
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500, the third-generation Rio players are an obvious choice for
demonstrating the secure capabilities of Windows Media."

Microsoft and S3's Diamond Multimedia will continue to showcase this
new functionality this week in Los Angeles at Webnoize and in Las Vegas
at COMDEX/Fall '99.

About Windows Media Technologies

Windows Media Technologies is the leading digital media platform and
provides consumers, content providers, solution providers, software
developers and corporations with unmatched audio and video quality.
Windows Media Technologies 4, which includes Windows Media Player,
Windows Media Services, Windows Media Tools and the Windows Media SDK,
is available for free* download at
http://www.microsoft.com/windows/windowsmedia/. More than 50 million
copies of the free* Windows Media Player have been downloaded to date --
growing by more than one every second.

About Diamond Multimedia

Recently acquired by S3 Incorporated, Diamond Multimedia has been the
leader in digital music players and home networking since its

introduction of the Rio player in November 1998 and the HomeFree product
line in January 1999.

About S3

Building on the technology, distribution and brand strengths of its
Communications, Multimedia and Professional Graphics divisions, S3 is
committed to delivering targeted products for the personal computer and
consumer/Internet appliance markets. Rounding out its PC silicon
offerings, S3's recent acquisition of Diamond Multimedia adds consumer
brands such as the Viper and Stealth series of graphics accelerators,
Rio series of Internet audio appliances, the Supra series of modems and
the HomeFree line of home networking products.

About Microsoft

Founded in 1975, Microsoft is the worldwide leader in software for
personal and business computing. The company offers a wide range of
products and services designed to empower people through great software
-any time, any place and on any device. Note to editors: If you are
interested in viewing additional information on Microsoft, please visit

the Microsoft Web page at

http://www.microsoft.com/presspass/

on

Microsoft's corporate information pages.

*M2 COMMUNICATIONS DISCLAIMS ALL LIABILITY FOR INFORMATION PROVIDED
WITHIN M2 PRESSWIRE. DATA SUPPLIED BY NAMED PARTY/PARTIES.*
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ASCAP Licensing

american society of composers, authors and
publishers

ASCAP
Since 1914 the Leader in Music Licensing

ASCAP licenses the right to perform songs and musical
works created and owned by songwriters, composers,
lyricists and music publishers who are ASCAP members
and members of foreign performing rights organizations
who are represented by ASCAP in the United States. Itis
impossible for individual composers and publishers to monitor the hundreds of
thousands of businesses that use music. It would be equally difficult, time
consuming and expensive for business owners to locate and negotiate with all
the owners of the music that might be used. There is a simple, fast and
reasonably priced alternative. Through ASCAP, in one simple transaction,
businesses can obtain the right to perform the millions of songs created or
owned by more than 80,000 of America's and hundreds of thousands of the
world's best songwriters, composers, lyricists and publishers. Founded in
1914, and still owned by and managed for its writer and publisher members,

ASCAP grants businesses the permission they need to perform music publicly.

The money collected is distributed, after deducting operating costs
(approximately 16.5%), directly to ASCAP members and to affiliated foreign
performing rights organizations for their members.

Music is a vital part of the total service businesses offer to
customers. ASCAP's licensees recognize that using music benefits their
businesses because music, like other amenities or products, pays off in
heightened customer satisfaction, increased profits, and improved employee
morale and productivity.

Tens of thousands of businesses find the ASCAP license the
most convenient and economical way to gain access to the
bulk of America’'s finest music. ASCAP's customers include major
television networks, local television and, radio stations, cable and satellite
networks and systems, public broadcasters, internet web sites colleges and
universities, night clubs, taverns and restaurants, background music services,
fitness and health clubs, private clubs, hotels, conventions and trade shows,
concert presenters, dance halls, shopping centers and malls, theme and
amusement parks, airlines, skating rinks, retail stores, and music users in a

http://web.archive.org/web/20000302162748/http://www.ascap.com/licensing/about.htmI[9/19/2014 2:30:13 PM]
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About ASCAP Licensing

wide variety of other industries. There are over one hundred different ASCAP
rate schedules covering almost all businesses that perform music. See the
complete list of ASCAP license types on this website. The fees for
similar businesses with the same type of usage are the same, but the fees
vary among the different industries. For example, a local radio station will pay a
lower fee than a television network; a neighborhood tavern pays much less
than a Las Vegas hotel.

WHAT ASCAP LICENSES

You drive to work with the radio on, listening to music carefully
chosen by a radio station to keep you tuned in for the ads it sells;

Theme music identifies your favorite television program and
background music stimulates your reaction to car chases and love
scenes, medical emergencies and family reconciliations;

The music tempo is used to influence your buying decisions at the
supermarket, clothing or other store;

At a nightclub, music creates that party atmosphere;

Music on hold makes the time you are on hold pass more quickly
and pleasantly;

Have you ever been at a restaurant and wondered why it was so
uncomfortable only to later realize it was because you thought
everyone could overhear your conversation? Music surrounds you,
creating the privacy you desire.

Music sets the mood and helps emphasize a corporation's
message at company events on or off premises such as
management conferences, sales meetings and training seminars.
Imagine a company picnic, holiday or retirement party without
music.

Those are all public performances. Business owners recognize that because
music so strongly affects people, it can also help make their business
successful. And, like other products, music is not free.

Whenever music is performed publicly the songwriter and music publisher, who
created and own that music, have the right to grant or deny permission to use
their property and to receive compensation for that use.

WHAT ASCAP DOES NOT LICENSE

ASCAP does not license "dramatic™ rights, sometimes called "grand"
rights. ASCAP members who write musical plays, operas or ballet scores deal
directly with those who want to perform their works "dramatically." The ASCAP
license does authorize non-dramatic performances of songs from dramatic
productions. For example, our bar/nightclub license authorizes a piano-bar

http://web.archive.org/web/20000302162748/http://www.ascap.com/licensing/about.htmI[9/19/2014 2:30:13 PM]

32



About ASCAP Licensing

performance of an individual song from a Broadway show.

ASCAP does not license the right to record music on a CD or tape or as
part of a multi-media or an audio-visual work such as a motion picture, video
or television program. Those rights, known in the music industry as mechanical
and synchronization(or "synch") rights, are licensed by writers or publishers.

ASCAP does not license the right to print copies of musical works, nor
does it license rights to make adaptations or arrangements.

ASCAP does not license rights for recording artists, musicians, singers or
record labels. However, artists or musicians who are songwriters
can become ASCAP members. ASCAP licenses the performance rights
for the music of ASCAP members.

ASCAP Licensing
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QUESTIONS ABOUT LICENSING

1. Why should | pay for playing music in public?

2.
3.

1.

2.
3.
4.
5.

Music is property that belongs to those who create or publish it. We
often use the expression "they're playing my song," not always
remembering that while we may have emotionally adopted the song, it
is still legally belongs to the songwriter who created it, and the music
publisher who markets it. When you use other people's property, you
need to ask permission.

Writers and publishers earn their living from commercial uses of their
songs. Payment they receive from "public performances" is their
primary source of income. If they were not paid, they would have to
look for other work and the world would be deprived of great and new
music.

What is a public performance?

A public performance is one that occurs either in a public place or
any place where people gather (other than a small circle of a family or
its social acquaintances.) A public performance is also one that is
transmitted to the public by, for example, radio or television, music-on-
hold, cable television or over the Internet.

Generally, those who publicly perform music obtain permission from the
owner of the music or his representative. However, there are a few
limited exceptions, (called "exemptions") to this rule. Permission is not
required for music played or sung as part of a worship service unless
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that service is transmitted beyond where it takes place (for example, a
radio or television broadcast). Performances as part of face to face
teaching activity at a non-profit educational institutions are also exempt.

We recommend that you contact your local ASCAP representative
who can discuss your needs and how ASCAP can help you.

6. I bought the record or sheet music. Why do I need permission to

7.
8.

9.

perform the music?

Copyright owners enjoy a number of different rights including
performance rights, print rights and recording rights. Rental or purchase
of sheet music or purchase of records does not authorize its public
performance.

10. I want to record or videotape a song or record. Do I need

11.
12.

13.

permission, and how do I obtain it?

ASCAP does not license recording rights. If you want to make
copies of, or re-record an existing record, tape or CD, you will probably
need the permission of both the music publisher and the record label. A
music publisher owns the song (that is, the words and music) and a
record company owns the "sound recording" (that is, what you hear ..
the artist singing, the musicians playing, the entire production).

If you plan to hire your own musicians and singers and create an
original recording of a copyrighted song, then you need the permission
of only the music publisher.

Recording rights for most publishers are represented by the Harry Fox
Agency:

Harry Fox Agency, Inc.

711 Third Avenue

New York, N.Y. 10017

Tel: (212) 370-5330

Fax: (212) 953-2384

http:/ /www.nmpa.org/hfa.html

The name and address of the record company should appear on the
record label. The Recording Industry Association of America, a trade
organization for record labels, can provide you with more information on
the rights of record labels.

Recording Industry Association of America (RIAA)
1020 19th St. NW, Suite 200

Washington, D.C. 20036

Tel: (202) 775-0101

Fax: (202) 775-7253

http://www.riaa.com

14. Where does the money go?
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15.

16.
17.

18.
19.

20.
21.

22.

Quite simply, to our members. All the fees we collect are distributed as
royalties, after deductlng operatlng expenses (approximately 16.5%).
fi h ilabl h

Membership area.

What songs are in the ASCAP repertory?

ASCAP represents works of all genres from all over the world. Check out
ACE (ASCAP Clearance Expr , ASCAP's searchable database of
performed works, and writer, publisher and recording artist information.

-]
O

ASCAP BROADCAST LICENSING

1.

2. What does the ASCAP Radio or Television License give you?

3.
4.

o Access to every variety of music you need to attract and entertain
your listeners.

o The immediate right to perform great new music written or
published by our members.

o Access to perform music in the repertories of nearly 60 affiliated
foreign societies.

o The right to perform music in commercials and jingles.

o An indemnity if a claim for infringement is made against you,
your staff or your advertisers based on the performance of our
member's works.

o A fee that has not increased in 11 years, even though the ASCAP
repertory has grown.
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6. What doesn't the ASCAP broadcast license do?
7.

8. o The ASCAP license does not provide the right to authorize
retransmissions of broadcasts of ASCAP music over loudspeakers in
stores, restaurants or other locations open to the public, or by
means of music-on-hold systems.

o The ASCAP license does not provide the right to record
copyrighted music, or change the lyric of a copyrighted work and
use it in a commercial jingle or station promotion. These are
known as "mechanical" and "synchronization" rights and you
should deal directly with the copyright owners for permission to
record music or change a song. You may also want to contact the
Harry Fox Agency at (212) 370-5330.

-
9

ASCAP RADIO LICENSING

1.
2. How are radio fees determined?
3.

4, ASCAP's license fees for radio are the product of negotiations between
ASCAP and an industry-wide committee, the Radio Music License
Committee (RMLC), which is appointed by the National Association of
Broadcasters. All the of the Committee's members are broadcasters, and
represent the entire spectrum of the radio industry. While a court is
available to determine fees if necessary, over the years ASCAP and the
committee have always been able to agree on license fees and terms.

5.
6. What is the term of the radio license?
7.
8.

ASCAP and the current RMLC-negotiated license agreements cover the
period January 1, 1996 through December 31, 2000.

9.
10. What is the cost of an ASCAP radio license?
11.
12. ASCAP offers two types of license agreements for commercial radio

stations.

The Blanket License is intended for stations which broadcast music
frequently. The annual fee is a percentage of the station's annual
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revenues and is billed monthly. The rate for 1996 through 2000 is
1.615% for stations that have annual gross revenue over $150,000 or a
minimum of 1% of adjusted gross income. For stations that bill less than
$150,000 there is a flat fee schedule:

[ >50,000 |[[$ 450
[50,0001 - 75,000 || 800
[75,001 - 100,000 [[1,150]
[
[

100,001 - 125,0001([1,450|
125,001 - 150,0001([1,800|

The Per Program License is primarily used by stations that use less
copyrighted music, such as those with News/Talk formats. Under this
license a station pays a base fee which covers incidental uses of music
(such as jingles, themes, background music or signatures), plus an
additional fee for "feature" music uses.

The base fee is .24% of Adjusted Gross Revenue. (Adjusted Gross
Revenue is gross revenue less certain deductions such as Advertising
Agency Commissions, Bad Debts or Net Revenue for Political
Broadcasts.) The additional fee for "feature" uses has two components:
a rate of 4.22% applies to a station's first 10% of weighted hours
subject to fee up to a maximum of 400 hours. (A weighted hour is the
time of broadcast weighted for the time period. For example, programs
broadcast during weekday mornings have a greater weight than
programs broadcast during the weekends.) The rate for all additional
hours that are subject to fee is 2.135%.

Overall, under the new terms, stations who use ASCAP music in up to
55% of their programs schedule will pay a lower fee on the per program
license than on a blanket agreement.

Noncommercial radio stations pay an annual fee determined by
the U.S. Copyright Office. Contact your ASCAP representative for this
year's rate.

-
O

ASCAP TELEVISION LICENSING

1.

2. How does ASCAP license broadcast television?

3.
4.

ASCAP licenses several elements of the broadcast TV industry including
the three major networks (ABC, CBS, NBC), the approximately 1,000
local commercial television stations, the Public Broadcasting System
(PBS) and will soon offer a license to low power television (LPTV)
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stations.

[

. How are the networks and PBS licensed?

o N

Each of the networks have negotiated blanket license agreements with
ASCAP.

10. How are local television stations licensed?
11.

12. The local stations may choose between two license types -- Blanket or
Per Program. Both licenses give the user full access to the ASCAP
repertory. However, the Per Program License requires the licensee to
report to us the music content of all of its local and syndicated programs
(non-network) on a monthly basis, and the fee is based in part on that
report.

13.
14. How are fees calculated?
15.

16. An industry-wide flat dollar annual fee has been negotiated between
ASCAP and the Television Music License Committee, which is made up of
representatives from local television stations. The industry wide fee is
adjusted annually based upon the number of licensed stations in the
country and changes in the Consumer Price Index. The industry wide fee
is then allocated among individual stations, in accordance with a
methodology devised by the Committee (and approved by a federal
court) to produce each station's annual blanket license fee.

There are two steps to the Committee's allocation formula. First, the
industry wide fee is divided among all the television or "ADI " (Areas of
Dominant Influence) markets across the country. For example, Omaha is
a market; Dallas-Fort Worth is a market. The share of the total for each
market is weighted according to size. The Dallas-Fort Worth market is
weighted higher than Omaha, for instance, because Dallas-Fort Worth
has more stations and more viewers. The result is that total fees paid
by all of the stations in the Dallas market are greater than total fees
paid by all of the stations in the Omaha market.

Once the total fee for a market has been calculated, it is allocated to
the individual stations in that market. This allocation is based on verified
household ratings: that is, how many people watch each station. A
highly rated station in a market will therefore pay a greater fee than a
station with a low rating. And, overall, a highly rated station in a large
market will have a higher blanket fee than a highly rated station in a
small market.

17.
18. How is the Per Program fee different than the Blanket fee?
19.
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20. All stations electing the Per Program license use their allocated blanket
fee as a part of the calculation of their monthly Per Program fee. Each
per program licensee reports the music content and the advertising
revenue associated with each of its local and syndicated programs on a
monthly basis. The station's monthly per program fee is determined in
part by the amount of ASCAP music in those programs and the amount
of revenue generated by those programs for the station. The per
program fee also includes an "incidental use" component which is 15%
of the station's allocated blanket fee. Monthly per program reports must
be submitted electronically. No paper reports are accepted.

Can a station switch from one license to the other?

« Stations can switch license types twice in a calendar year, so the numbers vary from
month to month. Generally, about 12 % of the local television industry has chosen the
per program option.

What reporting requirements are there for blanket licensees?

» None. Stations operating under the blanket license do not have to submit reports to
ASCAP in order to determine their fee because the fee is not based upon actual usage.

How do I know which of the two licenses is right for my station?

 Call an ASCAP broadcast licensing representative toll free at 1-800-99-ASCAP. We
will be happy to explain in greater detail the options available to you. Each station should
choose the license most advantageous for its needs.

-
)

ASCAP GENERAL LICENSING

1.

2. I'm interested in playing music in my restaurant or other business. I know
that I need permission for live performances. Do I need permission if I am
using only CD's, records, tapes, videos?

3.

4, Yes, you will need permission to play CD's, records, tapes or videos in your
establishment.

Contact ASCAP
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8.

9.

A representative will get in touch with you.

5
6. Do I need permission to use radio or TV in my establishment?
7

ASCAP's licenses with radio and television stations and cable and satellite services
do not cover their performances in public establishments. Whether you need
permission for radio and television transmissions in your business usually depends
on the size of your business, the number of speakers used, the number of
televisions used (and their screen size), whether the reception is further
transmitted, whether there is an admission or other charge and whether the
original transmission is properly licensed.

Two types of music users do not require licenses for radio and TV reception: a
food service or drinking establishment (defined as "a restaurant, inn, bar,
tavern, or any other similar place of business in which the public or patrons
assemble for the primary purpose of being served food or drink, in which the
majority of the gross square feet of space that is nonresidential is used for that
purpose, and in which non-dramatic musical works are performed publicly") and an
other establishment (defined as "a store, shop, or any similar place of business
open to the general public for the primary purpose of selling goods or services in
which the majority of the gross square feet of space that is nonresidential is used
for that purpose, and in which non-dramatic musical works are performed
publicly").

A food service or drinking establishment is eligible for the exemption if it (1)
has less than 3750 gross square feet of space (in measuring the space, the amount
of space used for customer parking only is always excludable); or (2) has 3750
gross square feet of space or more and (a) uses no more than 6 loudspeakers of
which not more than 4 loudspeakers are located in any 1 room or adjoining outdoor
space; and (b) if television sets are used, there are no more than 4 televisions, of
which not more than 1 is located in any 1 room and none has a diagonal screen
size greater than 55 inches.

An other establishment is eligible for the exemption if it (1) has less than 2000
gross square feet of space; or (2) has 2000 or more gross square feet of space and
satisfies the same loudspeaker and television set requirements as for food service
or drinking establishments. Your ASCAP licensing manager can discuss your needs
and advise how ASCAP can help you.

You may also wish to consult your own attorney if you have questions about this or
other exemptions under the Copyright Law.

10. How much will it cost to obtain an ASCAP license to perform music?

11.
12.

The annual rate depends on the type of business. Generally, rates are based on the
manner in which music is performed (live, recorded or audio/visual) and the size of
the establishment or potential audience for the music. For example, rate factors for
restaurants, nightclubs, bars and similar establishments include whether the music
is live or recorded, audio only or audio visual, the seating capacity of the bar or
restaurant, the number of nights per week music is offered, the number of
musicians, whether admission is charged, etc.
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Concert rates are based on the seating capacity of the facility and the highest ticket
price. Rates for music used by corporations ("Music In Business") are based upon
the number of employees. Retail store rates depend on the number of speakers;
hotel rates are based on a percentage of entertainment expenses and an additional
charge for recorded music .

Because ASCAP has over one hundred different licenses and rate schedules, one
will likely fit your needs. ASCAP operates under the principle that similarly situated
licensees should be treated similarly. This assures fairness and consistency in our
licensing. For example, rates for restaurants of the same size, with the same use of
music are the same regardless of whether the restaurant is in Oshkosh or New York

City.
13.
14. I want to use music-on-hold in my business. Do I need permission?

15.

16. Yes. When you place a caller on hold and transmit music via your telephone lines,
that is a public performance of the music. It is your responsibility to obtain
permission to perform ASCAP songs from ASCAP or directly from the copyright
owner.

17.

18. Do I need permission to perform music as part of a presentation in class or
at a training seminar?
19.

20. If the performance is part of face to face teaching activity at a non-profit
educational institution, permission is not required. Permission is required when
music is used as part of training seminars, conventions, speeches or other
commercial presentations.

-
O
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Music for Money

Where The Bucks Came From Far Writers and Publzhers
Performing-Right Payments

One of the greatest sources of long- and short-term income for songwriters and publishers is the

money in royalty payments received from performing rights societies around the world. Of the $2-
billion-plus generated worldwide each year, the U.S. organizations account for approximately $900
million in collections, with writer- and publisher-owned ASCAP accounting for 55% of the total.
These organizations negotiate license-fee agreements with the users of music (radio and TV
stations, cable stations, concert halls, wired music services, airlines, etc.), which give the user the
right to perform the music and lyrics of any member of these organizations. The license fees
collected are then distributed to the writers and publishers whose works are performed in these
various areas. This performing right is one of the most important rights granted by a country's
copyright laws. It's based on the concept that a writer's creation is a property right and that a
license must be acquired by any user of music in order for that user to perform a copyrighted
musical work.

In the United States, the primary types of music use which generate performance royalties are

feature performances (a visual vocal or visual instrumental on TV, a radio performance of a song,
etc.), background music on television series, specials, movies of the week and feature films, theme
songs to TV series, TV logos and promos, advertising jingles, and copyrighted arrangements of
public-domain compositions. The value of each type of music use varies depending on which
performing-right organization the writer and publisher belong to. Complicating matters further is the
fact that two of the three organizations (ASCAP being the exception) change their payment rules
without notice to their writers and publishers. Considering these numerous variables and nuances, it
should be obvious that knowledge of the U.S. rules is absolutely essential for any creator,
representative, or publisher.

T he financial importance of the performing-rights area cannot be overemphasized -- the fact is, a

fortune can be made from a single composition. For example, in just a few years, the #1 song of
the year can generate a $2-million writer and publisher payout, a successful TV series theme song
can generate numbers in excess of $1.5 million over a 10-year period, and the background score of
a top box-office film can generate well over $2 million in performance income during its copyright
life. Although most writers never achieve this level of success, it's helpful to know what is possible
at the top end.

.CD, T nd Recor l

http://web.archive.org/web/19990423221710/http://www.ascap.com/artcommerce/money-payments.htmi[9/19/2014 2:34:52 PM]
44



Music For Money: Performing-Right Payments

... Intro | Performing-Right Payments | CD, Tape and Record Sales | Controlled Composition Clauses...
...Television | Motion Pictures | Home Video | Commercials | Broadway Musicals ...

... Recording Artist Royalties | Foreign Country Royalties | Finally...

Art an mmer

ASCAP HOME | PLAYBACK MAGAZINE | ART & COMMERCE | MEMBERSHIP

ASCAP'S ACE ON THE WEB | LICENSING | LEGISLATIVE |[NEWS
SEARCH ASCAP | SITE GUIDE

Copyright 1999 ASCAP | http://www.ascap.com | info@ascap.com
Reproduction or use of editorial or pictorial content in any manner is strictly prohibited
without express written permission from ASCAP.

http://web.archive.org/web/19990423221710/http://www.ascap.com/artcommerce/money-payments.htmi[9/19/2014 2:34:52 PM]
45



United States Patent [

Monteiro et al.

i

USO05718187A
Patent Number: 5,778,187
Jul. 7, 1998

(1}

(451 Date of Patent:

[54}] MULTHCASTING METHOD AND
APPARATLS
[75] Inventors: Amtonio M. Monteiro; Jumes F.
Butterworth, both of New York. N.Y.
{73} Assigauce: Netcast Communications Corp.. New
York, N.Y.
1211 Appl No. 644,072
20 Fied: May 9, 199
[S1] BOL €L oo e . HO4L 12/00
B [l 0,5 G I —— I05£26040.61; 3704351
58] Field of Search .. e 395/200.15, 285.
3957200061 34877, 16, 12, 16, 11 37051
355
{561 References Cited
U5, PATENT DOCUMENTS
5,105,184 4992 Pirani et &l i, 357115
5220501 6/1993 Lawlor et al. e 3047408
5283731 /1994 Lalonde et al o 3547401
5308195 4/1994 Murphy ... 3647401
5319455 /998 Hoarty ot a - 34877
5347632 9/1994 Filepp et al 305/206G
5361256 11/1994¢ Doeringer et 376760
544,773 51995 Handelinan ... . 38600
5446919  BEOYS WHKDS i e 45552
5493504 271996 Keithetal IS R
5604342 VE9ET DRk v e 3387552
5617505 4997 Angeabrans ef al 395/604
OTHER PUBLICATIONS

K. Savetr et al. MBONE Multicasting Tomotrow's Interact
(IG Books WorldWise Inc., 1996), Chapters -3; Appen-

D.P Brutzman et al.. “MBONE Provides Audio and Video
Across the Internet,” TEEE Computer. vol. 27. No, 4, pp.
30-36 (Apr. 1994).

PCT International Search Report, International Apphication
Mo, PCT/USSHTE93.

Primary Examiner—manuel Tedd Vosltz
Assistant Examiner—Thomas Peeso
Attommey, Agent, or Firm--Peanic & Edmonds LLP

{57} ABSTRACT

A scalable architecture is disclosed for delivery of real-time
information over a communications network. Embedded
into the architectire is a contrel mechanism that provides for
the management and administration of users who are to
receive the real-time information. Tn the preferred
embodiment, the information buing delivered is high-qualify
audio. However. it couid also be video. graphics. text or any
other type of information that can be wransmitted over a
digital network, Preferably, there are multiple channels of
information available simultancously to be delivered to
users, each channel consisting of an irdependent stream of
information. A user chooses to tune in Or tune out & particular
channel, but does not choose the time at which the chanpel
distributes its information. Advanlageously. interactive
{bwo-way) informnation can be incorporated into the sysiem.
multiple streams of isformation can be integrated for deliv-
ery to a user. and certain portions of the information being
delivered cap be tailored to the individual user

dixes A and B. 51 Claims, 23 Drawing Sheels
SATRELITE CABLE BROAICAYY HARD IS
a0 FEEY FEER FEED
KETWOER
g h e T ———
PRIMARY TRINMARY TREURERYER
RS, s A
»n w /. gy i
!
im}mm.
% SESVER
=

46



U.S. Patent Jul. 7, 1998 Sheet 1 of 23 5,778,187

FIGURE 1
SATELLITE CABLE BROADCAST HARD DISK
FRED FEED FEED FEED
NETWORK
CONTROL
CENTER
1¢
PREVIARY PRIMARY ADMINISTRATION SERVER
SERVER SERVER * 60
20 20
MEDIA MEDIA CONTROL CONTROL
SERVER SERVER SERVER SERVER
E 30 59 50
USER USER
40 40

47



U.S. Patent Jul. 7, 1998 Sheet 2 of 23 5,778,187
FIGURE 2
SATELLITE,
CABLE,
BROADCAST,
OR HARD DISK
FEED 10
RECEIVER/ PRODUCTION AUDIOVAULT -
DECODER WORKSTATION NFSSERVER
1i0 169 g 170
DELAY
‘ fmmmnely:  RECORDING
ROUTING SWITCHER WORKSTATION
120 i 21
PLAYBACK/ PLAYBACK/
CONTROL CONTROL SUPERVISORY
WORKSTATION WORKSTATION WORKSTATION
30 130 150

TO PRIMARY
SERVERS

48



U.S. Patent Jul. 7, 1998 Sheet 3 of 23 5,778,187

FIGURE 3
PRIMARY
SERVER
20
UNICAST LINKS
MEDIA MEDIA MEDIA
SERVER SERVER SERVER
30 30 30
MEDIA MEDIA
SERVER SERVER
30 30
USER USER USER
40 40 40

49



U.S. Patent

5,778,187

MULTICAST LINKS

Jul, 7, 1998 Sheet 4 of 23
FIGURE 4
PRIMARY
SERVER
20
MULTICAST MULTICAST MULTICAST
ROUTER ROUTER ROUTER
i T 70
MULTICAST MULTICAST MILTICAST
ROUTER ROUTER ROUTER
70 70 i
USER HSER HSER
40 40




U.S. Patent Jul. 7, 1998

36

FIGURE S

MEDIA
SERVER

30

34

USER

46

51

Sheet 5 of 23

32

5,778,187



5,778,187

Sheet 6 of 23

Jul. 7, 1998

U.S. Patent

9 HENDIA

AAIND TANNVHD SATHLIY

-

M —

e
NOLLDINMOD 0L 38070

| Nownmwwooimon

Ly#fa0 FAIND TANNVHD

RS

ADA190 LSENOEY FOIND TANNYHD

| U T

FANS TENNYHD AVIISIA

NEHOL ALNIOES BAVS

ATTWNIN NOISHTA HOFHD

LIWANS LDT138
MIOMEEVE ¥ AAVN YHELNE
PO 100 T
TIVMLIOS TIVISNI

ASVEAVIVA ¥ESN BLVadN B favEIVSSHING .
NEHOL ALTHADAS ZLVEENAD
GNDIND ST TAVN MOTHD
NOLLYIWHOSNT AZMEA
| e
AFTANN NOISHAA HDTHD LOAFE0 NOISHIA
| mmovommr
;
NOLLIANNOD 431 NAJO
HIAEAS NOLLVHISININGY

HASH

52



5,778,187

Sheet 7 of 23

Jul. 7, 1998

U.S. Patent

LHANOY

JAIND TENNVEHD dATRLLEY

NEAOL ALNEN0HS ALY

-

S—

T

NOLLDANNCD dOL 8010

| Nomomediaon

LRG0 FAIND TANNVHD

. IuosmmoTaND

IDE090 1STNOTY HAIND TINNVHD

| dosmanisanba e TOVE)

FAMND TENNVHD AVIdSIC

NEAOL ALTANDES HAVS

HHEWNNN NOISEHA WDEHD

QACMSSYd B HWVN HHING

IDargo IDVSSAW 1INSHY
ASYEVLYU 9950 A¥END
— ]
LOILG0 OANI NISOT
|
YIGAONNOISWAASDEHD | IDAfdoNOISHHA
T —
e
—
| NOLLDENNOD dOL N3dO
HIAYIS NOLLVEISINTINAY

Hasn

53



U.S. Patent Jul. 7, 1998 Sheet 8 of 23 5,778,187

FiGURE 8A

USER . ADMINISTRATION SERVER

.l
SELECT CHANNEL TOPLAY OPEN TCP CONNECTION

VERSION OBJECT

e
e

s,
IR

VERSION OBJECT CHECK VERSION NUMBER
T

S

CHECK VERSION NUMBER
RETRIEVE SECURITY TOKEN SERVER LIST REQUEST OBJECT

VALIDATE SECURITY TOKEN
GENERATE SERVER LIST
(ACTIVATE CHANNEL)

N—
SAVE CONTROL SERVER LIST CLOSE TCP CONNECTION

CONTROL SERVER

GET FIRST CONTROL SERVER OPEN TCP CONNECTION

e it
i

VERSION OBJECT CHECK VERSICN NUMBER

CHECK VERSION NUMBER
RETRIEVE SECURITY TOKEN SERVER LIST REQUEST OBJECT
T VALIDATE SECURITY TOKEN

GENERATE SERVER LIST
(ACTIVATE CHANNEL}

e
SAVE MEDIA SERVER LIST CLOSE TCE CONNECTION

(CONTINUED)

54



U.S. Patent Jul. 7, 1998 Sheet 9 of 23 5,778,187

FIGURE 8B
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MULYICASTING METHOD AND
APPARATUS

FIELD OF THE INVENTION

This refates to 2 methed and apparatus for providing audio
and/or visual communication services, in real-time fo a
multiplicity of identifiable users on a communications
network. such as the Internet. Tn a preferred embodiment, the
invention mositors which usess are receiving signals on
which one of a plurality of channels and modifies the content
of at least some signals in fosponse thereto. A particular
application is to provide services akin to multi-channel radio
or television with commercial programming content
adiusted in accordance with the identity of the individual
SEL.

BACKGROUND OF THE INVENTION

Systems such as the Internet typically are pointto-point
{or unicast} systems in which a message is converted into a
seties of addressed packets which are routed from a source
node through a plurality of routers to a destination node, In
most communication protocols the packet includes a header
which containg the addresses of the souree and the destina-
tior nodes as well a8 & sequence number which specifies the
packet's order ic the messape.

In general. these systems do not have the capabilicy of
broadcasting a message from a source node to atl the other
rodes in the network because such a capabéity is rarely of
much use and could easity overload the network However,
there are sitgations where it is desirable for one node to
comruunicate with some subset of ali the nodes. For
example. multi-party conferencing capability analogous to
that found in the public telephone system and broadcasting
to a Hintted number of noxdes are of eonsiderable interest to
users of packet-switched networks, To satisfy such demands.
packets destined for several recipients have been crcapsu-
lated in a unicast packet aad forwarded from a source to a
point in a network where the packets have been replicated
and Forwarded on to all desired recipients. This techaique is
knows as IP Muldicasting and the network over which such
packets are routed 15 referced to as the Multicast Backbone
of MBONE. More recently. routers have become available
which can route the malticast addresses {class D addresses)
provided for in communication protocols such as TCP/AP
and UDP/E A multicast address is essentially an address for
a group of host computers who have indicated their desire 1o
participate in that group. Thus, a melticast packet can be
routed from a source node through a plurality of melticast
routers {or mroukers) to one or more devices receiving the
multicast packets. From there the packet is distributed to al
the host compirters that are members of the multicast group.

These technigues have beer used to provide om the
Internet andio and video conferencing as well as radio-like
broadcasting to greups of interested parties. See. for
example. K. Savetz ¢t al. MBONE Multicasting Tomeorrow’s
Frternet (TG Pooks WorldWide Inc., 1996).

Furiher details concerning technical aspects of multicast-
ing may be found in the Internet documents Request for
Comements (RFC) 1112 and 1438 which are reproduced at
Appendices A and B of the Savety book and in DP
Brutaman et al., “MBONE provides Audio and Video Across
the Interpet,” JEEE Computer, Vol 27, No. 4. pp. 30-36
(April 1994), all of which are incorporated herein by refer-
ence.

Citation of the foregoing documents is not to be construed
as ap admission that any of such documents is a prior arf
publication relative to the present invention.
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SUMMARY OF THE INVENTION

The present iavention is a scalable architecture for deliv-
ery of real-time information over a colnmumications nel-
work. Embedded into the archiiscture is 3 conirel meeha-
nism that provides for the management and administration
of users who are to receive the real-time information.

In the preferred embodiment, the information being deliv-
ered is high-quality audio. However, it could also be video,
graphics, text or any other type of information that can be
tansmitted over a digital network, This informatioa Is
delivered in real-time to any number of widely distributed
users. Tt is real-time in that for a given channel of
information, approximately the same information is being
seat at approximately the same time to everyone who is
enabled to reccive the information.

Preferably, there are multiple chaonels of information
avatable simultaneously 1o be delivered to users, each
channel consisting of an independent stream of information.
Auser chooses 10 tune i of tuac out a particular chanael. but
does not choose the time at which the channel distributes jts
itformation. Advantageously. interactive {two-way) infor-
mation can be incorporated into the system. multiple sireams
of information can be integrated for delivery to a user, and
certain portions of the information being deliversd can be
taitored o the individual vser

BREF DESCRIPFION OF THE DRAWINGS

These and other objects. features and advantages of our
invention will be more readily apparent from the foliowing
Petiled Description of # Preferred Bmbodiment of our
invention i which

FIG. 1 18 a schematic diapram depicting ar overview of
the system of the present invention,

FIG. 2 is a schematic diagram depicting the network
control cepter for the system of FIG. 1;

FIG. 3 is a schematic diagram depicting a unicast distri-
bution structure;

Fi(G. 4 is a schematic dizgram depicting 2 multicast
distribution structure;

FIG. § is a schematic diagram depicting the connection
petween the media server and the user in the system of FIG.
1

FIGS. 6, 7, 8A-8(, 9A, 9B, 10-15, 16A, 168, 17 are
timing diagrams which depict various aspects of the opera-
tion of the system of FIG. ¥; and

FIGS. 18 and 19 depict the user interface for control of the
system of ¥IG. 1.

Where the same reference pumerals appear in multiple
drawings, the pumerals refer fo the same or corresponding
structure in such drawings.

DETAILED DESCRIFFION OF THE
PREFERRED EMBODIMENT

Referring to FIG. 1, the system of the preseat fnvention
comprises a Network Control Center 16, & phurality of
Primary Servers 20, Media Servers 39, Users 46 and Control
Servers 58 and an Administration Server 60. The servers are
interconnected by a communications netwerk, which in the
preferred embodiment is the global connected internetwork
known as the Internet. The Network Control Center 38 is the
source of the information beiny distributed. B receives audio
feeds from sateliite, over the air broadcast or in ofher ways
and processes fhis information for delivery over the network
on mulliple channels of information. This processing con-
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3
sists of eptionally recording the information for future
broadeast and dynamicatly inserting paid commercial adver-
ssemments,

For each channe} of information, there is a Primary Server
28 that receives the stream of information from the Network
Control Center 10 and compresses the information sream to
allow for more efficient transmission. The Primary Servers
28 are directly connected to the agtwork.

The Primary Servers forward information via the aetwork
to a number of Media Servers 30. There may be a large
mumber of Media Servers and in fact there may be many
levels of Media Servers. For example, a Miedia Server which
receives a steeam of information from a Primary Server may
forward that stream via the network to arother Media Server
which then forwards it to a User 40. This muttileve] hier-
archical structure is described in more detail below,

The topology of the Internet dictates the ideal placement
of Media Servers, the fan-out of each Media Server apd the
number of levels of Media Servers between the Primary
Server and Users. For example. the Meadia Servers which
feed from a Primary Server might be placed at a major points
of presence {POPs) of cach of the Large Intervet service
providers. These Media Servers might afso be placed acar
clouds whick serve as high bandwidth exchange points
between the major carriers. Similtarly, Media Servers which
feed to Users might be placed on or close to setworks which
have a large number of subscribers 1o minimize the distance
and number of data streams being transmitted.

Control Servers 56 are responsible for keeping track of
which Users are listening to which channels and for dizect-
ing the Media Servers to start and stop streams of informa-
tion ko those Users. The Controf Servers are also responsible
for handling other interactions among the various compo-
sents of the system as will be described in more detail below.
Each Centrol Server is responsible for managing a cluster of
Media Servers: and each Media Server is managed by a
single Control Server at any given time. As a resuit, the
Control Servers are distributed throughout the Internet.
preferably located close to the Media Servers.

The Administration Server 60 is responsible for register-
ing new Users. authenticating Users who want to log oato
the system. and maintaining andif logs for how many Users
are listeping to which channels and at which times. Main-
taining audit logs and gathering statistics are features critical
to monitering the delivery of paid commercial messages as
well as for other purposes. For example. for purposes of
assessing copyright royalties. the audit logs can record the
oumber of Hsteners for each musical or video selection that
is distibuted by the system. Another application is to
determine the percentage of Hsteners who are interested in
listening to a particular musical selection by determining
how many listen to the eatire selection and how many fum
it off,

The system of the preseat invention can be considered a
distribution architecture integrated with a control architee-
ture. The distzibution architecture handles scalable real-time
delivery of information to any mumber of Users on a packet
swifched network. such as the Internet.

The coatrol architecture represents a second scalable
system integrated with the distribution architecture for mas-
aging and administeving the delivery of that information,

The remainder of shis description is divided into three
sections. In the nexs section the distribution architecture wili
be described in wmere detad. Following that, the controf
architecture will be described. In the third section the User
interface will be flustrated.
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L. Distribution Architeciure

The distribution architecture provides for the delivery of
real-time information to any number of Users distribwsted
throughout a network. As will be described in detail below,
the distribution architecture is sealable to alfow for efficient
delivery of muitiple simultansoys information channels in
real-ime to a large number of {sers.

In the preferred embodiment. the information which is
being distributed consists of high-quality audio in addition
to other information. It should be appreciated that the basic
architecture and other general principles set forh herein
would afso apply to the delivery of video, graphics. text or
any other type of information that can be delivered over a
digital network. In addition. it should be appreciated that an
information stream can consist of ausdio with supplemental
information such as text and graphic lmages and commands
to control software sunning on the User's computer.

The source of informalion in the preferred embodiment is
the Network Control Center 18, depicted in the schematic
diageamn of FIG. 2. Control Centers of this type of design are
available from Broadeast Blectronics, Inc. and are simfiar to
what would be found in a conveational radio station serving
multiple frequencics.

Referring to FIG. 2. the incoming signal can be received
in & variety of ways such as from a satellite, over-the-akt
broadcast, cable or hard disk It is then processed by
Recsiver/Decoder 110, which decodes the signal and pro-
vides an incoming audio steam. Routing Switcher 129 is
responsible for routing the incoming audio feed from the
Recgiver to cither Delay Recording Workstation 146 or to
one of the Playback/Cortrol Workstations 139. Real-thme
insertion of paid commercial advertising takes place at the
Prayback/Control Workstations and the resulting integrated
audio siream is delivered to the Primary Servers. The Delay
Recording Workstation is responsible for recording an
incoming broadcast so that it can be played back at a laer
time.

Supervisory Workstation 150 i« responsible for managing
and controBiing the Playback/Control Workstations. Delay
Recording Workstations and other computers as may be
connected to the local arep aetwork within the Network
Control Center. Production Workstation 160 and Audio-
VAUETNFS Server 178 are used to manipulate audio
sampies, such as commercial messages for use by the
Playback/Control Workstadons, The audio being delivered
can coasist of syndicated TV or radio programs. such as
would be received over satellite or cable and delivered as
described above. These can be delivered live and/or played
back at a ater time. It is also possibie for the debivery of
information. such as music, 1o take place from information
that is ali stored locally such as on a hard disk. A new play
list and Hs associated music data can then be downloaded
periodically (0 update the chanael. Additionally. it & pos-
sible to deliver commercial-free prograraming. for exampie
public service anacuncements or iabel-specific music.

In the preferred embodiment the Primary Servers are
sesponsible for compressing the audio strearn using an
advanced perceptual technigue developed and lcensed by
AT&T Corp. and Lucent Technologics. Inc. This highly
sophisticated algorithm is used o maximize the benefit of
the bandwidth avaitable. Advantageousty, two bitrates are
availahle, a first rate of approximately 20Kbps and a second
rale of approzimately 56Kbps. Using the perceptual
technigue. the quality of the first rate is similar to FM
monaural {(with a sampling 1ate of approximately 22.000
16-bit samples per second) and the second rate is close to
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CD quality stereo (with a sampling rate of approximately
32.000 16-bit samnples in stereo cach second). The signals at
the two different bitrales comprise two different audio chan-
nels and thus require two different compression processes,

"The computationz} requirements of compressing an audio
stream in real time using technigaes such as the advanced
perceptual techaique are approximately F60% of a Pentium-
Pro 200Mhz computer and the comptrations] requircments
of decompressing an audio stream in real time are approxi-
mately 30% of a Pentium 75Mhz cornputer, Puture improve-
ments apd/or changes to the algorithm could significantly
change these requirements. For the present. a dedicated
computer is required within the Primary Server to compress
the audio stream. The decompression process lakes place on
end Users’ computers and preferably would ase only a
potion of the computers’ compwiational requirements,
allowing the compulers lo be used for other tasks while they
are processing the audio stream.

It is important lo appreciate that the compression and
decompression iechniques employed by the present inven-
tion are not critical to the overall operation of the system and
the advantages obtained therefrom couid be obfained with
other compression methodologies. Advantageously, the
identity of the compression techaique used can be encoded
inlo the audio stream v the packel header. This makes it
possible 10 identify to the receiver the nature of the decom-
pression algorithm to use; and thereby make it possible for
the computer within the Primary Server 1 select an opti-
muan compression algorithe depending o the nakwe of the
audio stream to be compressed.

The remainder of the distribution architechure comprises
the muitilevel hierarchy of data transmidssion originating at
the Primary Server 28 and termivating at the Users 49 as
shown in FIG. 3. In the preferred embodiment. the aetwork
is the giobal connected Intermet. It can atso include private
networks which are connected to the Taternet and it could be
implemented on any packet switched network. cable-
modem-based or satellite-based cable system. 1t is possible
that cestain links within the overall system. for example, the
tink between the Primary Server and the first level of Media
Servers, are private data links which camry only data asso-
clated with this system. This coukd also be true of other data
framsmission paths in the distribution architecture. The User
receiving the information preferably can be anyone who has
access to the Internet with sufficient bandwidth to receive the
resulting audio data,

Tt should be appreciated that the distribution architecture
of the present invention provides for scalability. Using such
a structare, any number of ifsers. and as widely distribited
as necessaty. can be sccommodated. In the preferred
embodiment. the fan-out at each level of Media Server
{given the state of techrology today) is on the order of fen,
but the same structure could be applied with other fan-outs.
‘The location and fan-out of the Media Servers is chosen o
mirdmize overall network bandwidth consumed.

The flow of information from Primary Server 20 through
network 10 User 40 is based on the delivery of a continuous
sequence of individual pleces of information. or packets.
Thus the distribution architecture implements a form of
mmafticast packet delivery to a group. The group in this case
is the set of ali {Jsers who are Hstening to 2 given charnel
at a given time. Grovp membership is dynamic, Users can
start and stop listening to a chanpel at any time.

Mukicasting can be implementsd in a variety of ways, any
of all of which car be used in the present invention. In the
preferred embodiment. the Media Servers receive unicast
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packet streamns and they then duplicate these sireams into
mere anicast streams to other Media Servers which are in the
membership group for that stream. The Iowest level Media
Servers use hardware broadeast. multicast and/or unicast 0
reach all Users served by that Media Server.

If the Media Server is directly conaected to the same
physical network as the User, hardware broadcast or oulti-
cast can be used to transmit the packet stream o afl Users
tistening at that time on that network. Tn this case the Media
Servers can transiate the incoming packets into broadcast or
multicast packets for fansmission on the local network
Oely a single packet is transmitted ai-a-time on the focal
eetwork and any computer directly connected te the local
network can receive that packet. Hardware multicast is built
into most networks and it is lower in overali overhead than
hardware broadeast since compsters not interested in a
tansmission 4o wot have to process the packets. In the case
that a Media Server s serving a User who is aot on the same
physical network., a unicast transmission is used to reach that
User. which requires a separate packet transmission for each
User so connected, ia the preferred ernbodiment, the assign-
meat of Users to Media Servers is done using conmol
transactions among the User 46, Control Servers 58, and
Administration Server 60, This sysiem will be described
more fully in the following section. Multicasting can also be
implemented within the internet at the IP level using IP clasy
D addresses and the TGMP group control protocel. FIG. 4
iHustates how the mubtilevel hierarchical distribution archi-
tectre wonld operate using 1P multicast delivery. Undey this
systern, a packet is transmitted with a multicast address for
a destination and cach router maintains group membership
lists for each interface that it & connected to and will
forward packets across the Internet to other routers such that
alf Users within the global group eventuatly receive a copy
of the packet. Untess and uptil ali routers within the Internet
understand muwilticasting i this way. it is necessary o
supplement it with IP tunneling in which multicast packets
are encapsufated in unicast packets and routed by umicast
routers to a multicast routers. The prescat investion can and
will be able to take advantage of IP multicasting as it
becomes widely available. Each chamnel of information
world be given its own class D address and the Media
Server would then simply fransmit packets using the appro-
priate TP destination address. In this case no Media Servers
would be used as this Pepction would be accomplished by
the routers in use fo store and forward other 1P packets. Thus
it can be appreciated that the implementation of the multi-
cast delivery structure can be implemented using a combi-
pation of TP unicast, TP multicast and hardware muiticast or
any other system which provides for distributed delivery of
information t0 a specific group of destinations. Tt is expected
that special relationships with Iniermet providers will be
established so that delivery of the audic steams can take
place with a guaranteed bandwidth and in the most efficient
way possible.

in the preferred embodiment. packets of information for
distribution use the UD¥ protocol vnder IP rather than the
TCP protocel. TCP provides for reliable stream delivery but
at the cost of retransmission and delays. For real-time
information. i is usually more appropriaie to use UDP since
the information is time critical and low Iatency is more
important that reliability. Since TCP s a point-to-point
protocol. it is incompatible with IP multicasting. However.
TCP couid be used on the IP unicast links between Media
Servers which are expected 1o have wery Jow packet loss. In
order to handle out of order. lost. duplicate and comupled
packets. the UDP packets are serialized,
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Tn the preferred embodiment the size of the audio packets
being transmitied is variable and can change on a packet by
packet basis. If is expected that when using compression
schemes that have a fixed bit rate, such as ADPCM, alt
packets for that stream would be the same size, Alterpatively
when using a variable bit rate compression algorithm. it is
expected that packet size would vary so as to establish
approzimalely the same amount of ime for each sample. For
example. if each packet coresponds to a 26 milisecond
segment of speech. this couid comespond to 100 bytes
during oae time period and 200 bytes during anothes.

Additionally. the Mediz Server may choose to dynami-
cally vary the packet size to accommodate changes in
astwork conditions,

Since the resulling playback of audic information is
sensitive to packet loss and network. congestion., software
mmning on the various computers which malte up this
systerm monitor the ongoing situstion and adapt to it in the
best possible way. This may involve using different Media
Servers andfor lowering the data rate to the User For
example, similar to analog dypamic sigeal quality negotia-
tion present in many analog radio reccivers, the User soft-
ware may request a lower bitrate uatdl the sitwation is
improved. Also. note that the audio information being deliv-
ered to the User is preferably interlcaved so that a contigu-
ous segment of the audiosiream is distributed for transmis-
siop over several packets. As a resudt, the Joss of one packet
i spread out pver meltiple andio samples and causes mini-
mal degradation in andio. Advantageously. a small degree of
eedundancy may be incorporated within the agdio stream ko
farther guard against packet loss,

Preferably, there are two bitrate options available to the
Usex for audio delivery. These are approzimately 208bps for
standard audio and approximately 56Kbps for high quality
audio. Thus. a 28.8Kbps moderm connection over an analog
phone line is sufficient to Esten to standard audio broadcasts.
o listen to high quality audio, ap ISDN connection {o the
Internet ks required, or some other connection with greater
than 56Kbps bandwidth, 1t should be appreciated that higher
bandwidths are curreatly becoming available to crd Users.
In particular the use of cable modems and residential fiber
networks are enhancing the bandwidths available to Users
and thus making broadcasts of higher bitrates more practi-
cal. In addition to the content of the audio chanpel being
delivered, it is also possible to deliver ouf of band of side-bar
information such as graphics. images and text.

This side-bar information is synchronized with the awdio
chaneel, This meay only iavolve small increases in baad-
width requirements, such as 1-2Kbps. For gxampie a music
program could deliver images of an album cover. the fext of
song lyrics. or URLs for use by a Web browser. The User can
preferably choose to have the side-bar information show up
automatically or be hidden. It is aiso possible to incorporate
two-way interaction into the system. such that for example
Users can participate in a global chat session during the
audio broadcast. These and other details are explained in
more detatl below under the description of the User inter-
free.

The defivery of paid commercial advertising information
i an irnportant aspect of the present invention. Advertising
may be incorporated fato the audio stream within the Net-
work Control Center as described above. It may also be
meorporated into the audio stream af the User level. or at
somme ntermediate point in the distribution architecture. Tn
addition, the side-bar information discussed above can also
include advertising conteat. FIG. § dlustrates the provision
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e the User of two separate sireams 32, 34 of packets. ope of
which may be used for advertising. In this case the insertion
of the stream of commercial advertising into the non-
commercial stream occurs o the User’s computer. FIG. 5
also dlustrates packet stream 36 which ideatifies the User to
the system. This enables the system to monitor which Users
are listeping to which channels and alse aliows the system
o vary. for example. the advertising content delivered 1o a
User.

One advantage of this alternative is 1o allow targeted
commercial delivery based on the {ndividoal User.

That is, an individual tlser wonld receive the main audic
feed plus a particnlar adverising sirearn unigue to his
demographic group. Note that the advertising stream typi-
cally is ower in overall bitrate and geperally does not
requite real-time delivery, thus lowering the overall load on
the network. For example. the advertdsing stream could be
deliversd to the User in advance of the regular
programming. stored in a buffer in the User’s computer and
inserted into the steam of regular programmiing upon
receipt of a cucing signal cmbedded ip the strcam of regular
programming. Thus. a substantial number of targeted
growps, perhaps 1 o 100 or even more eould be accom-
madated without an impractical increase in network load.

1i. Coptrol Architecture

The controd architecture described in this section is
responsible for managing and administering the Users who
are receiviag the information being delivered by the distri-
bution architecture described in the previous section. The
control architecture handles new User registzation, User
login. the starting and stopping of audio streams and the
monitoring of ongoing tansmissions. The control architec-
fre is scalabic just as is the disiribution architecture so that
any pumber of Users can be managed.

This section desceibes the control protocol, which consists
of the format and sequence of control messages that are
exchanged among Users. Control Servers. Media Servers.
Primary Servers and the Administration Server. These mes-
sages are ia the forn of objects. which have specific data
formats. Objects are exchanged preferably using the TCP
protocol although other options are possible. Below we
desesibe the sequence of objects passed among the various
computers and detail the internal stucture of cach cobject.

The major objects used in the present embodiment of the
iavention are s¢f forth in Table 1. For each object. Table 1
provides a brief description of its function, identification of
the rames of the fields in the object. their types and a brief
description of their fuaction.

TABLE 1

Fiold Type
Channel Activation Object

Figld Name Rernarks

Contains infornation used for channel activation'deactivation. It is seat
to Media and Primary Servers 0 108l themn 10 carry or stop canrying a

specific channel. Media Servers got the channed Brorn another server in
the system hierarchy and Primary Servers get and encode the feed from

the actual inpus souwe.

“Foken Secmrity Token Object

Moniker Mongker Oigect uniue chamned identifier

Activate It uetion fag (sctivate/
deactivate}

CompressFype int type of comprassion %
b

Host Host Object host carrying the chanpe]
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TABLE 1-contineed TABLE l-continued
Field Name Feld Type Rewmarks Field Nams Fiekd Type Remuarks
Channe! Guide Object 5 10 code
Secursty Token Obgect
Comains zpalytical and descriptive information for an item requested
that is udiguely identified by 2 mouniker. E is usually the reply o a Contains the awhonzation key for 3 transaction. The key must be
Chanset Guide Request object. validated before any service is performed.
Token. Security Token Object m String authorization key!
TFrpe ot tvpe of content 16 tragsacticn ID.
Resalt the content data itseif Berver Activation Ohiect
Chanmel Guide Regquest Objoct T
Contuing mformation wed i e server activationideactivation process.
Conveys 2 sequest for anaiytical and descriptive information about an Used for announcement as wed as command purposes (e g., @ server can
tem uniquely ilentified by the contzined moniker, The wply i in the notify the admimstration database that is now activated or 2 server can
foren of & Charmel Guide object. 15 be insoucted by sraage swieone else).
Token Security Token Object inherited frotn base chass Token Security Token Obiect
Type i type of coatent Active It action flag {activate’
Moniker Moniker Object wiicuer dantifier desctivare)
Host Obiec) Manage Int contrel fag (manege’
associate)
Hncapsulates the etrributes of a networked compater relsted 1o the 30 Type Int sarver type
optrtion or services it offers oF fequests. Host Haost Obisct st to b controlied
Token Security Token Objoct Server List Request Object
HosiName Soing computer name and
domain Encapsulates 3 request for a Iist of available server resources for an
PertMuraber nt gt wmber for service identifiad service (e.g., & reguest for 3 st of Control Servers fiv o
BrisplayName Stritg CRESCHIPIIVE SR spocified chanmt).
name 5 Token Sexursty Tolen Object
Lopin Information Object Type Int type of service
TTT— Mogiker Moniker Object comseni/channel nniqus
Encapsulates the namne and password by which a User is koown to the identifier
system. Host Host Object inca] host informaticn
Token Security Token Object Seatistics Object
Login String User's system logia 30
name Contains syssem-ralated information that can be used by Joad-
Password String User's system password balmcing aigorithms and for statistical purposes.
{possibly encrypted) Token Sezunity Token Object
Modin Contro] Interface (MCT) Request Dlject Lovad nt ioad on the syslem
Thresds Imt azmber of threads
Encapsulates a pultimedia contol commnaet, sech w8 phay anct stop, and 35 U
any exira information that may be necessary to perform the requested Users Int number of Users being
sarvice. Uptime 1ot serviced
Token Security Token Object NumberManaged  int amownt of Hme nmning
{Command Int multimedia fommand NumberAssociated  int number of managed
String String commsmid-specific exte stervers
e 4 number of associatad
Meoniker Object seRVers
Statistics Request Object
A moniker encapsufates the name of an object or process with the PGy deeAm %
inteHigence necessary o work with that name. In other words, # Escapsulates a request for spstem-related information that cav be wsed
provides papamg wad binding services. The Mondker Object is used in by loakbalancing sigorthns and statistics] prrposes.
the system for unigue identification of verious compoaents, parts or ‘Foken Seeurity Token Object
foatares, siach a3 a chammwl, 4 dircctory, Dy 8 cotpputes Hst 4% 1oud int reguest flag (naiofh)
Token Security Token Object Fhroads Int request flag (o)
i3] String uigue string identifier Users It regoest flag {oofollf)
DrisplayName String User-readable name Uptime Int request flag {onfofl)
Ping Obijec NumberManaged  Int reguest flag {oofoff
NumberAssociated  Int request fag {onfoily
Ping is the name given to the “Are-You-Alive? operstion useful in 51 User Objoct
deteroining if & speciie commputer is up and nmning. This object is
used in the systen when a server has 1o be gueried for its operational Users and Servers use this object w0 register themselves with the
status. It can also provide timing information for statistical purposes. administration detzbase. Fhey provide the information for subsequent
and quality of service evaluations. logins (aptne, paesword) and other sysiem-telated info, The end-Users
Token Security Tokea Object provide p 1, < phic, and systers related forsnation.
Prate Date systei date sy Token Seeurity Token Object
T Tizme syEta lizge Lagin Login Informsation Object logio information{nasse,
Protocol List Object passwond}
FarstNamme Strng User's first name
Encapsulaies a generst purpose coHection object. LastMame Sring Vser's lagt pane
Token Sevurity Token Olyect Fitke String Lser's job tithe
Type Iint type of ohject list %0 Commpany String User’s employer
Result Message Object Address] String User's home street
wddress
Acts as the ackeowledgment for a tedy 3 service fully carrsod Addtess? String User's address extrz
shat ot of meperts errors that ocowr 1o the system during a clientfserver City String <ity, villege
Tansacticn. Staze String slate, povinee or foreisn
Token Security Token Object country
Code Eat result code 65 ZipCode String zip or poutal coxle
Message String, tssags cortespomding Age String User's age
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TABLE 1-conticued

Fiedt Name Fieid Type Remarks
CGender String User's gendey
PhoneNuniber String selephone mamber
FaxNumber String fax, srusder
Email Strng emmil address
Bretnographics Eietionary markes-Targeting exyn

tser info
Sysiendnfo Dictionary systeti-related

information
Version Ohject

All components of the system use this objeet 1 wpon their versioning
nformation 1o the party they transact with in onder o s & protocol
they botl understand. They are also given the chance 0 apdate
themsetves i a Dewer varsion skists,

Token Security Foken Object

Maor Io mjor profocol vetsion
masher

Minor e minor protocol version
b

e Imt sender type

Chient Version cliest version
mformation

Undike traditional protocols based op state computers. the
control protocol of the present invention is a Hght-weight,
stateless protocol comprising simple sequences of objects, Bt
is light-weight in that in most sequences ondy two objects are
involved in the transaction and after a sequence is completed
the connection can be reused. It is also stateless in that the
server maintatns no information about the chient. Every
transaction is handled independenly of the previous onpes.
States exist in the lower jevels, for example within the TCP
ayer., to express logical states of a petwork connection but
they are not actually part of the control protocol,

In the preferred embodiznent. the softwars running on the
Control Servers. Media Servers and Primary Servers is
programmed for Windows NT and UNIX environment using
the (JLE environment. In addition. COM interfaces are used
between components. The Rogue Wave system is used to
transfer objects betwesn the applications renning on the
various computers. The software runndng on the User com-
pter is preferably programmed for a Windows 32-bit
environrment, so it will run on a Windows 95 or Windows NT
computer. Alternatively. Macintosh and UNIX environments
can be sccommodated by other User software,

The basic process of a conirel transaction consists of a
version sequence folowed by one or more protogol
sequences. The version sequence starts after the computer
initiating the transaction, the client. has established a con-
nection with the computer completing the transaction. the
server. The client sends a Version Object (defined in Table 1}
and in response the server then sends back its own Version
Object. This version sequence is used so that both client and
server are aware of the version nembers of the softwage they
are using. If a version number is older than expected, either
chient or seyver cam choosc to conform to the previous
version or abort the transaction. depending on its needs and
capabitities. If a version numbez is newsr than ezpecied. in
most cases the carrent transaction can be completed since
the software systems arc designed to be fully backward
compatible with previous versions. Additonally. in the case
that the server of e bansaction is the Adminisiration
Server. the client receives infonmation about what the latest
version number is and thus the clieat can be informed that
& software update is needed. The process of handiing anto-
matic updating of User software is described more fully
below.
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After the version sequeBce. ome of Imore protocol
sequences ocenr in which other objects are exchanged
between client and sexrver. When & particalar protocol
sequence is completed. another independent protocol
sequence can be serviced. The protocol sequences that are
part of the control architecture of the present invention sre
summarized i Table 2 and described below in conjunction
with FIG5. 6-17.

TABLE 2
S of Profocot 5

Main Objects

Contrel Sequence  Client Bervier Exchanged

User Regisiration  Ulser Adeimistration  Version Object

and Logia User Ohject

see Fig. 61 Channe] Guide
Obieet

User Logm Tiger Admmispration  Version Object

(sae Fig. T} Login Enformation
Obbeet
Cheenel Guide
Gbject

Chagne] Play User Administration  Vérsion Object

(see Figs Ba, 88, Server Lis{ Object

3y Control Version Olject
Server List Object

Media Version Object

MET Objeots
CPENPLAYS
STOMCLOSE
Ping Objects
(FCP commection.
StaYS open}

Token Vatidation Control o Administration  Version Object

{soe Figs OA, Mediz or or Control Security Token

9B} Prissary Crblast

Server Media or Administration  Version Object

Repistration and  Conirol Heer Ohect

Login Server Activation

{soe Fig. 10} Crbgect

Server Login Media or Administration  Yersion Object

{see Fig. 11) Congrol Logm Object
Server Activation
Chgect

Control Server Advnistation  Control Version Object

Activation Server Activation

{see Fig. 12) Object

Maedia Server Controi Madis Wersion Ohiect

Activation Server Activation

(see Fig. 13} (Yect
Ping Obijects
{TCP conmection
StRys open)

Comtrof Channel  Admimistration  Control Version Object

Activation Chammel Activation

(see: Fig. 14) Obiect

Mediz Chame  Clontrol Madia {open: FCP

Astivation COnBECTIon)}

st Fig. 15 Charms] Activation
Opects

Distribution Media Mediz or Wersion Object

Activition Primary MCTE Objects -

{sce Fig. 16) QPENFLAY/
STOPICLOSE
Ping Objects
(ICP comnection
SHaYE Open}

Sraristics Request Administretion  Control o Yersion Object

{sex Fig. 17} Media Statistics Objeot

The User registration and login sequences arc the pro-
cesses by which a new User regisiers with the system. logs
ik and retrieves programaming infornation. The chaanct play
sequence takes place when a User asks 1o listen to a
particuiar channel The token validation seguence is used fo
verify that a computer requesting 2 service is authorized to
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do so. The Server registration, login and activation
sequences are used by Control and Media Servers when they
become active. The Control Server and Media Server acti-
vation sequences are used to manage the Control and Media
Servers. The control channel. media channel and distribution
activation sequences are used to cause a chanmel to be
distributed to a Media Server. Finally. the statistics request
is used for administrative purposss.

FIG, 6 illusgates the User registration and login sequence
i more detail. This sequence takes place after the User has
installed the User software on his/her compurer. I is
expected that the User will downtoad the software from the
Taternet and then invoke it which in the preferred embodi-
ment witl use the Windows Wizard interface. This will guide
the User through the instailation process including filling out
the registration form. which we will describe more fully in
the next secton. After the User has selecied 2 pame and
password and selected the option to register. the User
computer opens a TCP connection to the Administration
Server. Advantagsousty. the full domain name of the Admin-
stration Server is embedded into the User software.
although it could be discovered in other ways. The User and
Administration Server then exchange version objects wilth
the Administration Server as described abeve. If the version
numbers meet expectations, the User sends a User Object to
the Administration Server. The format of the User Obiect is
shown in Table 1. Once the Adsinistration Server receives
the User Object, & verifies that the information is filled in
properly and that the selected User zame is unigue. If the
User Object s invalid for any reason. the Administragon
Server retrns 2 Result Messape Object with a code indi-
cating the reason. The format of the Resule Message Obiject
is shown in Tzble 1. If the User information is valid. the
Administration Server updates the global databasc of User

names and passwords and thea generates a securify token for -

that User. This security token is then returned 1o the User in
a Result Message Object. Upon receiving the Resuk Mes-
sape Object. the User saves the security token for future use.
This token is an identifier that aliows the User to request
seyvices from the Administration Server and other comput-
ers within the overall system. The seourity token is ot saved
permanently or vegistered on the User computer. Normally,
the User software then immediately sends & Channel Guide
Request Object to the Administration Server and a Channel
Guide Object is returned.

The format of these objects fs also shown in Table 1. Note
that in principle. this is a separate ransaction and could take
place in a separate TCP conbection to the Administation
Server. In particular, once the User has registered and logged
in. befshe cap request the Channcl Guide Object again since
it may have been updated since the previous request.

At this peint the TCP connection {0 the Administration
server is closed.

The process of User registration only needs to take place
onge for each User. However anyone can re-register af any
tiene. ever after the software has been instalied. In particudar.
it is expected that if multiple persons use a computer, each
person will register and obtain his/her own User name and
password. T the registration process is not completed
suecessfully, the User software saves the registmtion infor-
mazation and ask the User if they would like to ry again the
next time the software is inpvoked.

Since the sccurity token is not peranently saved by the
User software. if is lost when the User software is closed,
and the security token mmst again be retrieved from the
Administration Server the next time the ser wanls 10 Use
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the system. This process is the purpose of the login sequence
illustrated in TEG. 7. This sequence is used if a User has
aiready registered and needs only to retrieve a valid security
token. In this case the sequence consists of the User's
sending a Login Information Object to the Administration
Server. The Adminigtration Server then queries the User
database to validate the login mame and password. If the
login nmne and password are correct. then a seeurity token
is returmed to the User. Normally the receipt of the security
token will immediately be followed by a channel informa-
tion request sequence. just as in the registation sequence
described previously.

The comtrol sequence that takes place whenr a User
initiates a channel play operation is iHlustrated in FIGS. 8A.
88 and 8C. First the User softwaze requests a Contro] Server
List from the Administration Server, Note that the Server
List Request Object. (Hustrated in Table 1 contaigs a chaonel
identifier. The Administration Server generates a sorted list
of Control Servers based on overall system load and the
location of the ¥lser on the petwork and returns this Hst to the
{fser using a Protocol List Object. Once the Control Server
List 15 returned to the User. the Administration Server is no
loager reeded and the TCP connection s closed.

The iser software then searches the list of Control
Servers and opens 2 TCP conpection to the first host listed.

Tf that host computer does not respond. then the next
Contro] Server on the Iist is tested and so forth in succession.

Upon obtaining 2 response from a Control Server. the
Tlser software uses a Server List Request Object 1o requests
a Media Server List from the Control Server. If the Control
Server is too busy to service the User, it returns a Besult
Message Objeet so indicating and the User software tries the
next Control Server on the list. However, in the likely
scenario that the Coatrol Server is able to handle the User's
request. a sorted list of Mediz Servers §s generated and
returned 0 the User computer using a Protocol List Object.
The TCP connection to the Conrol Server is then closed by
the User software.

At this point the User software initiates ¢ TCP connection
10 the first Media Server on the Hst provided by the Control
Server. As in the previous case. it attempts to conpect to the
first host on the Hst and if unsoccessful tries the next hosts
in saceesgion. Onee the Version Objects are exchanged, the
User software sends ap MCI Request Object to the Media
Server. An MCI Request Object can be used for four basic
commands: OPEN, PLAY, STOP and CLOSE. The User
software must first send an OPEN command for the desired
chanael. If the returned Result Message Object indicates
success, the User software then sends a PLAY command,
When the Media Server receives a valid PLAY command, it
inftiates the delivery of audio information to the User as
described in the previous seetion. Note that this could be in
the form of broadcast, mudticast or unicast packets to &
specific UDF port. The TCP coanection through which the
MCT Request Objects were sent stays open deriag the audio
play operation. In addition. Ping Objects are sent to the Uses
on a periodic basis to verify that the computer is stll
working and active. When the User software receives & Ping
Object. it simply returns it The Media Server uses the Ping
Objects to measure round trip time and also to determipe
when a {Jser’s computer has terminated abrormally. In that
case the audio streamn s terminated.

I the case of normal fermination of the audio stream. the
User makes an explicit selection to stop and this causes a
STOP command to be sent {0 the Media Server in ap MCT
Reqguest Object. The Media Server then terminates the audio
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streamn to that User. When the User closes the application
software or selects another channel to play. the User sofi-
ware wil send 2 CLOSE command to the Media Server in
an MCT Request Object and the TCP connection is closed,

The initiation of the audio stream by the Media Server
causes a log entry to be generated and sent to the Admia-
istration Server. This information is important so that the
Adminisiration Server can update its database to indicate
which Users are listening to which channels. The security
token is wsed to identify the User inftiating the audio stream.
Additionally. when the audio stream iy terminated fo any
User. another log message is gemerated and sent to the
Administration Server.

FIG. 9A llusteates the process by which security tokens
are vatidated. The Administration Server is the only server
that can validate a security token. Thus. when a User
requests services from a Control Sexver or from a Modia
Server. that server mast go back to the Administration Server
with a token validation sequence. However, Control Servers
and Media Scrvers are allowed to cache validations of
security tokens so that they do not have to vatidate tokeas
repeatedly omes they have vatidated it the frst time, In the
case where a Media Server receives a request, the token will
be vatidated with the Confrol Server that is managing that
Media Server. FIG. 2B ideatifies the various token valida-
HOR SCERATIoS.

FIG. 10 illustrates the process by which a new Server is
registered. This process is similar to pew User registration,
It is expectzd. however. that the server installation will be
through a Web interface rather than & Wizard. The Adroin-
istration Server. upoa receiviag & User Objeet from a Media
Server or Control Server validates the User name and
password and geaerate a security token just as in the case of
User registration. Normally the Server then immediately
sends back a Server Activation Object indicating that it is
ready to be used as a system resource. Once this process has
been completed. the TCP conpection to the Administration
Server is closed.

¥ g Media Server or Control Server that has seat a Server
Activation Obiject to the Administration Server becomes
inactive. it will send aacther Server Activatior Object indi-
cating this coaditicn. In the case of a Media Server, this
object is sent to the managing Control Server. In the case of
a Control Server. this object sent to the Administration
Server. As in the case of User regisiration, Media Server and
Controf Server registration aeeds only take place once per
computer. However, if the computer is restarted. the server
maust Jogin and again retrieve a secwrity token. This is the
server fogin and activation sequeace shown in FIG. 11

Onee & Control Server has indicated to the Administration
Server that it is ready, the Administration Server can activate
that Control Server by sending the Control Server a Server
Activation ©bject as iHustrated in FIG. 12, This is a separate
transaction and is used to tell the Centrol Server which
Media Servers it is supposed 1o manage. Recali that a
Coatrol Server and a pumber of Media Servers form a
cluster of Media Servers. The single Control Server that
manages thal cluster must be giver a list of host computers
copresponding o the Media Servers in that clusier.

The process by whichk a Control Server activates the
Media Servers that it manages is iHustrated in Fi3. 13. The
Control Server sends a Server Activation Object to the
Media Server indicating that it is responsibie for channel
management. This TCP conpection between the Control
Server and the Media Server stays open during the time that
both servers are active. The Control Server periodieally
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sends Ping Objects to the Media Server across this open TCP
coanection 1o verify that the Media Server is still running.

FIG. 14 iflustrates the process by which a given chaanel
is activated by the Administration Server. The Administra-
tion Server opens a connection o a Control Server that its
wishes to have carry & given channel and provide a Channel
Activation Object. This obiect indicates to the optrol
Server which Media or Primary Server the Conirol Server
should direct its Media Servers to get the feed from. At this
point the Coatrol Server is said to be carrying that channel
and it will be a valid host oa a list of Control Servers
requesied by a Channel Play sequepce.

FIG. 15 iHlustrates what happens when a Control Server
needs to provide a channel. First it seads a Chapnel Acti-
vation Object 1o one of the Media Servers that it manages
across the open TCP connection described previously. This
object indicates to the Media Server that it should start
receiving the channel identified and from where it should
receive it.

In FIGS. 16A and 168 depict how the Media Server
requests distribution of an audio chaneel from anothes
Media Server or from a Primary Server. This sequence is
much the same as that in which a User requests the distri-
bution of audio information from a Media Server. Note that
a Media Server receives a single incoming siream for each
chanpe] that it is camying and will then redistributes this
stream to all Users or other Media Servers that request it

Finally. FIG. 17 iflustrates the statistics request sequeace.
This sequence is used by the Adsoinistzation Server to gather
information from the Media Servers and Control Servers in
order to manage the overall system. #t can use this infor-
mation to detect failures and to balance load as the dysamic
conditions change. As ipdicated above. it can also use this
information o monitor which Users are listening to which
chaanel or whether Tsers stop listening 1o a change] at any
time. such as during the play of a particular soag. It can also
use this information to controf the advertising content that is
dowsloaded o & particudar User in advance of receipt of
reguiar audic programming and/or mondtor the delivery of
advertising to the Users.

‘The control architecture described in this section s scal-
able o handle any member of Users. Note that the User
registration process ondy happeas once for each subscriber
and the logia process only happens oace per session, These
interactions. which require the Administzation Server are
expected to copstitute a very small percentage of the averall
systern bandwidth, I¥ the Administration Server were fo
becore a boitleneck, however, it would be possible to
duplicate it and to have the database it maintains distributed
and astomaticaily updated to guaraptee consistency.

‘The Control Servers are distributed throughout the pet-
work and car handle the lower level interactions with the
Eisers and the Media Servers. A single Control Server can
handle preferably on the order of ten Media Servers up to
several hundred Users. The bitrate among the Users, the
Contrel Servers and the Media Servers s expected to be
sl in comparison to the andic transmission bitrate. The
Ping Objects aormally only involve the $iser and the pearest
Media Server. They are also Jow in overhead since they are
small and only get ransmitted infrequently.

WL User Interface
'The User iaterface is provided by the client application
runaing on aa individual computer and its associated graphi-
cal interface. In the preferred embodiment the Tfser interface
is available for 32-bit Windows {95 aad NT). Maciatosh and
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UNEX platforms, Preferably anyone on the Internet can
frecly download a copy of the client software and install &
in their computer.

FFG. §8 iflustrates the main User screen in the preferred
embodiment. The sceen is composed of three sections:
chamnel guide {upper lefl frame). program guide {upper righs
frame}). and multmedia frame (lower half of screen). The
channel guide lists, as a tree hievarchy, the channels that are
available from the system. The Elscr sclects a channed from
the list of those displayed on the channei guide, Fhe program
guide provides information pertaining 1o the channel
selected. This information can be a detailed schedule of the
programming that has played or will be playing on the
channel selected. Additionally. other relevant information
will be displayed in this frame. for example. a notice
regarding an upcoming special event on another channel
The multimedia frame provides ar integrated web browser
that displays infortnation via a series of tabbed sections.

“Fhe information contained in the channel guide. program

guide. and the tabs of the muitimedia frame is dynamically
transmitted {o the client For example, if a new channel
begins operation. the clicnt application car immediately
display it as being available. Furthermore., the tabs displayed
can be specificaily relevant depending on what song is
playing. For example. tabs displaying the album cover,
information on the artist. song lyrics. toue dates can be
displayed. Additionally, as shown in the example i FIG. 18,
a tab can be available affowing the User to place an order For
the CD or allowing the User to participate in a chat session
related to the chanpel,

FIG. 19 illsstrates the key puil-down menus available in
the main 1ser screen in the preferred embodiment. Table 3
provides a description of each of the functions available
through the pull downs menus. as shown in FIG. 19,

As will be apparent to those skilled in the art, pumerous
meodifications may be made within the spirit and scope of the
invention.

TABLE 3
Dowi £

Mean

Choxce Mesw Sub-Choice Destription

File Etrgin Adlows the User & logio o
the system.

Eogour Adlows the User wr logout
trom the system.

Registor Brivgs up a diakog o that
the Tfser can register with
the system for the firs
i,

Close Minimires the screen.

Edit Copy Adlows the User o copy the
selection on o the
chiphound.

Froperties Allerws the User w sot
various 3e5.

Al Play Begins playing the selecied
channel.

Stop Stops playing the sehected
eharmel.

Mute Stops the playing of audio

View Joo)! Bar Dispiay o hids e ool bar
{providing access to pull
down menw fenctions).

Sratus Bar Display or hicke the starus
bt soreally situated at
bottorn of the scroe

Web Bar Trisplay or hide the wol bar
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'FABLE 3-continued

__Buli-Dows Menn Punctions

Menu

Choice  Mem Sub-Choice  Description

section that provides access
w the web drowser funetions.
Brizgs up 3 list of available
ontine belp topics.

Displays summary infirmation
regatding this application,
such as version numher,
copyright nformation, wnd so
oB.

Heip Help Topics

About. . .

‘What is claimed is:

1. A method for transmitting rsessage packeis over a
comtnupcations network comprising the steps of:

copverting a plurality of streams of audio andfor visual

information into a plurality of streams of addressed
digital packets compiying with the specifications of a
aetwork communication protocol,

for each stream. routing such stream {0 One OF MOTe users,

controfling the rouling of the stream of packets in

response 0 selection signals receiveé from the users,
and

monaitoring the reception of packets by the wsers and

accumulating records that indicate which sweams of
packets were received by which users. wherein at least
one stream of Rackets comprises an audio and/or visual
selection and the records that are accumalated indicate
the time that a user starts receiving the audio andfor
visual selection and the time that the user stops seeeiv-
ing the audio and/or visual selection.

2. The method of claim 1 further comprising the step of
including in at jeast one stream: of packets at least some
adverlising information.

3. The method of claim 2 further comprising the step of
varying the content of the adveniising information with the
identity of the user {0 whom the advertising information is
provided.

4. The method of claim 2 wherein the advertising infor-
mation is inserted into the strcam of audic ardior visual
ieformation before such stream is converted into a stream of
packets.

5. The method of claim 2 whercin the records that are
accumuiated indicaie how many users received specific
advertising information.

6. The method of claim 2 wherain the records that are
accumuiated indicate which users received specific adver-
tising information.

7. The method of claim T further comprising the step of
generating an audio output andfor a visual display from the
stream of packets reeeived by the user

8. The method of claim 1 further cornprising the steps of:

storing a frst stream of packets received by the nser at a

Srst fime and at a later time. inserting the Hrst stream
of packets into a second stream of packets received at
the user.

9. The method of claim § further comprising the step of
copverting the combined first and second streams of packets
into an andio output and/or visual display.

0. The method of claim 8 whergin the first skeeamm of
packets contains advertising information.

13, The method of claim 8 wherein the comtent of the
advertising information is vared depending on the identity
of the user.
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12. The method of claim 1 wherein at least one stream of
packets comprises copyrighted music selections and the
records that are accemulated indicate how many users
received specific music selzctions.

13. The method of claim 1 wherein at least one stream of
packets comprises music selections and (he records that are
aceumulated indicate how many users did or did ot Hsten
to the entire selection.

14. The method of claim 1 farther comprising the steps of:

compressing the stream of packets in their passage from
source to yser. and

decompressing the stream of packets near the user,

15. The method of claim 14 wherein the compressing step
uses a compression algorithm that is selected in accordance
with the content of the information being communicated in
the stream of packets,

16, The methed of claim 15 wherein the compeessing step
inserts into each packet an identification of the compression
algorithm used and the decompressing step monitors each
packet to read such identification and {o vary ifs decompres-
sion algorithm in response thercto.

17. The method of claim 1 wherein af least one stream of
packets comprises copyrighied music selections and the
records that are aceumulated indicate which users received
specific music selections.

18. The method of claim 1 further comprising the steps of:

storing a first stream of packets received by the usgrata

first time ape

ikserting the first stream of packets into a plurality of

streams of packets received at the user at a plurality of
later times.

19 A method for transmifting af least one stream of audic
and/or visua! information over & comznunications network to
a plurality of users comprising the steps oft

controjling the routing of the stream of information

through the petwork in response o selection sigoals
received from the users. and

monitoring the reception of the stream of information by

the users and accumulating records relating to the
receplion of the strears of information by the users
whercin at least one stream of information comprises
an audio andfor visaal selection and the records that are
accumulated indicate the tismne that a user starts receiv-
ing the audio andfor visual selection and the time that
the user stops recciving the audio and/or visual sclec-
tion.

26. The method of claim 19 further comprising the siep of
including in at least one stream of information at least some
advertising information.

21. The macthod of claim 28 further comprising the step of
varving the content of the advertising information with the
Hentity of the user to whom the advertising information is
provided.

22. The method of claim 26 wherein the records that are
accumebated ndicate how maay users received specific
advertising information.

23. The method of claim 20 wherein al least one stream
of information corprises copyrighted music selections and
the records that are accuspulated indicase how many users
received specific music selections.

24. 'The method of claim 20 wherein ai leasi one stream
of information compeises music selections and the records
that sre acoumilated indicate how many users did or did not
listen to ke entire selection.
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28. The method of claim 26 further comprising the sleps
of:

compressing the stream of information in its passage from

source {0 user. and

decompressing the stream of information near the user.

26. The method of clairn 28 wherein the compuessing step
uses & compression algorithm that is selecied it accordance
with the content of the information beirg communicated in
the stream of informeation.

27. The method of claim 28 wherein the records that are
accumulated indicate which users received specific adver-
tising information.

28. The method of claim 19 further comprising the sieps
of:

storing a first stream of information received by the user

at a first time and

at a later time. insedting the fiest styeam of information

intc 2 second stream of information received by the
user.

29. The method of claim 28 whetein the first stream of
information contains advertising information.

3. The method of claim 19 wherein multiple seams of
audio andfor visugl information are transmitted over the
comrnunications network and the user can select which
stream 1o receive.

31. The method of claim 19 whereip at least ane stream.
of ieformation comprises copyrighted music selections and
the records that are accumuiated indicate which wsers
received specific music selections.

32. The method of clair 19 further comprising the steps
of:

stoging a first stream of information received by the user

af a first time and

inserting the first stream of information into a plurality of

streains of information recelved at the user at a plurality
of later times.

33, A communication system comprising:

means for converting at least one stream of andio andfor

visual information into a stream of addressed digital
packets complying with the specifications of 2 network
cormmsnication protocol.

means for routing such stream via 2 communication

network to selected users,

means for controlling the routing of the stream of packets

in response to selection signals received from the users.
and means for monitoring the reception of packets by
the user and for accumulating records that imficate
which streams of packets were received by which users,
wherein at east one steeam of Rackets comprises an
audio and/or visual selection, and the means for moni-
toring further includes means for accumulating records
that indicate the time that a user starty receiving the
andio andfor visual selection and the time that the user
stops receiving the audio and/or visual sclection.

34, The communication system of claim 33 further com.
prising means for including in the stream of packets ai least
sorpe advertising information.

35, The commumication system of claim 34 further com-
prising means for varying the content of the advertising
inforroation with the identity of the user to whom the
advertising information is provided.

36. The cormunication system of claim 34 wherein the
means for monitoring further accumulates records that indi-
cate which users received specific advertising information,

37. The communication system of claim 33 wherein at
icast one stream of packets coryprises copyrighted music
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setections and the means for monitoring further accumulates
records that indicate which users received specific music
selections.

8. The method of claim 33 farther comprising means for
storing packets received at the user dering a first time period
and means for inserting such packets into other packets
received at the user at a plurality of later time periods.

39. 'FThe commumication system of claim 33 farther com-
prising means for gemerating from the stream of packets
received at the user an audio output andfor a visual display.

46, The communication system of claim 33 further com-
prising means for storing packets received at the user during
a first fime period and means for inserting such packets into
other packets received at the user at a later time period.

41. The comwnunication system of claim 48 wherein the
strearn of packets received during the first lime period
contains advertising information.

42. The communication system of ¢laim 41 wherein the
cntent of the advertising information is varied depending on
the identity of the user.

43 The communication system of claim 33 further com-
prising:

means for compressing the stream of packets in their

passage from source fo user, and

downsirearn of the compressing means, means for decom-

pressing the stream of packets.

44. 'The commaunication syster of claim 43 wherein the
compressing means is located near the converting means and
the decompressing means is located at the user.

43 The commupication system of claimn 43 wherein the
comppiessing means uses a compression algorithim that i
selecked in accordance with the content of the information
being communicated in the stream of packets.

46. The communication system of claim 43 wherein the
compressing means inserts into cach packet an identification
of the compression algorithen wsed and the decompressing
means monitors each packet to read such identification and
o vary its decomypression algorithm in response thereto,

47, A method for ransmitting message packets over a
coppnunications network comprising the steps of:

converting a plurshty of streams of awdio and/or visual

informatien into a plurality of streams of addiessed
dipital packets complying with the specifications of a
network commaunication pratocol,

for each stream. routing such siream 0 One OF MOTE USETS.

controliing the routing of the stream of packets in
response o selection signais received from the users,
and

monitoring the reception of packets by the users and

accnmulating records that indicate which streams of
packets were received by which users, wherein at least
onc stream of packets comprises music selections and
the records that are accumulated indicate how many
users did or did not listen to the entire selection.

48. A method for transmifting at least one stream of audio
andfor visual information over a communications setwork to
a plurality of users comprising the steps of:

controlling the rowding of the streamn of jnformation

through the petwork in response to selection signals
received from the users, and
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monitoring the reception of the stream of information by
the users and accumulsting records selating to the
reception of the stream of information by the users,
wherein at least one stream: of information comprises
music selgctions and the records that are accumulated
indicate how many users did or did net listen to the
entire selection.

49. A method for wapsmitting message packets over a

communicafions actwork comprising the steps of:

converting a plurafity of streams of audio andfor visual
information into a plurality of streams of addressed
digital packets complying with the specifications of a
network commaunication profocol.

for each stream. souting such stream to onie OF MOFe USETS.

controliing the routing of the stream of packets in
response fo selection signals received from the users,
and

monitoring the reception of packets by the uscrs and
accamaulating records that indicate which streams of
packets were received by which users, wherein at least
one stream of packets comprises an audio and/or visual
sefecticn and the records that arc accumuiated indicate
the clapsed time that a user received the audio andfor
visnai selection.

59. A method for ransmitling at Jeast one sireaym of audio
andfor visual information over 2 communications network to
a pluraiity of users comprising the steps of:

controlling the routing of the stream of information

through the network in response to seleciion signals
received from the users. and

monitoring the receplion of the stream of information by

the users and accomulating records relating to the
reception of the stream of information by the users,
wherein at least one stream of information comprises
an audic and/or visual selection and the records that are
accumulated indicate the elapsed time that a user
received the audio and/or visual selection.

51. A communication system comprising:

means for converting at least ong stream of audio and/or

visual informmation into a stream of addressed digital
packets complying with the specifications of a network
communication protocol,

means for routing such streamn via & comemunication

network to selected users.

means for confrolling the routing of the stream of packets

it response to sclection signals received from the users,
and

means for monitoring the reception of packets by the user
and for accumulating records that indicate which
streams of packets were raesived by which users,
wherein at least one stream of packets comprises an
audio and/or visuml selection. aad the means for moni-
toring forther includes means for accumuiating records
that indicate the clapsed time that a user received the
apdio andfor visuzl selection.
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