\.a

a,"c,\
..o‘. - 'n;t;!'q; "y \"
T L PN
. L)

-

& &
. ‘(::\ "..}' . . ' -“: x\-- ( t !S
:‘: 4 “t“.‘l v . |'::::. - ]. 2 ]- 9 -
. \h'\.::-o + :\- . \:_.\\-‘:. < L] . -\'
R N AN A AT
“. ~ ‘4\.-"-\‘q \ ‘q";‘-.. “:‘\t'b\ g . -
l\'\!cc\\.\ ...\‘ll. N L
e S N e S T e T \‘;;“q.'-‘\"g‘\_' .,
- S - \'. . ““‘ ~‘ -~ \\“ LY AR, aam e
= " .‘- . x‘\o ,\‘a"o ‘0 ‘c y 'y
N » ’ ‘ \\.\'q". s.‘ ’ilI‘.

(CANADIAN INTELLECTUAL
INTELLECTUELLE DU CANADA ! PROPERTY OFFICE

| . 21) (A1) 2,325,373
86) 1999/03/24
87) 1999/09/30

OPIC

OFFICE DE LA PROPRIETE

(72) KING, MARTIN CRANSTON, CH

(72) TROELSEN, ERIK, CH

(72) GULFI, ENRICO, CH

(71) THE FANTASTIC CORPORATION, CH

51) Int.C1.° HO4N 7/173

30) 1998/03/24 (09/046,901) US

34) PROCEDE ET SYSTEME DE DIFFUSION D’OBJETS
D’ INFORMATION

534) METHOD AND SYSTEM FOR BROADCAST TRANSMISSION
OF MEDIA OBJECTS

%“.—ﬁ_-——-“-‘__n-

| (EC MASTER
15 | H
! ¥
‘__. ------------- J"," “5\ 30
/ S o e - "".
BROADCA I
10 371 RACILITY -m

100

(57) L invention concerne un systeme reéparti de
diffusion permettant de recevoir, de traiter, de planifier et
de diffuser une grande varicte d’objets d 'information. Le
systeme comprend un systeme de suivi d’objet, un
segment d’e€dition de canal, un equipement de diffusion,
et une pluralit¢ d’ordinateurs individuels pour utilisateur
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(57) A distributed broadcast system for receiving,
processing, scheduling and broadcasting a wide variety
of media objects 1s disclosed. The system comprises: a
media object tracking system, a channel editing segment,
a broadcast facility, and a plurality of end-user PCs. The
media object tracking system receives media objects



OFFICE DE LA PROPRIETE

INTELLECTUELLE DU CANADA "".

&
-..
a:'c;\
. « s HEEKTERY wy
I.- ‘q b. 't‘ “q ‘wh \"\ \5
« - (‘\ N % .:- .
- :‘;‘\:l B, \‘ _‘I .:.:::. -
. .‘ . . v

OPIC CIPO

PROPERTY OFFICE

final. Le systeme de suivi d’objet d’ information recoit
des objets d’information d’une pluralite de sources
distinctes et suit leur répartition, leur modification et leur
utilisation. Une pluralit¢ de stations d’édition est
associee au systeme de suivi d’objet d information, les
objets d information €tant traités de maniere a produire
un materiau prét pour la diffusion. Le segment d’edition
de canal comprend, de préf€rence, une pluralit¢ de
centres d’¢dition de canal (CEC) et un ou plusieurs
centres de gestion de canal (CMC) qui regroupent les
objets d information préts pour la diffusion et les planifie
pour la diffusion. Chaque objet d 'information planifi¢ est
cod¢ conformeément aux informations d’abonnement
associees au service auquel les objets d’information
appartiennent. L. "objet d information cod¢ est multiplexe
sur un canal de multiplexage a répartition dans le temps
d’un train de bits diffusés. L’ ¢quipement de diffusion
transmet le tramn de bits diffusés via un canal de
diffusion. Les ordinateurs individuels d utilisateur final
correctement ¢quipes regorvent la diffusion et permettent
a 1’utilisateur final d’accéder aux parties de diffusion
qu’il est autorise a recevorr.
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from a plurality of distinct sources and tracks their
distribution, modification, and use. Associated with the
media-object tracking system are a plurality of editing
stations, where recerved media objects may be processed
to create broadcast-ready material. The channel editing
segment preferably comprises a plurality of channel
editing centers (CECs) and one or more channel
management centers (CMCs) which aggregate
broadcast-ready media objects and schedule them for
broadcast. Each scheduled media object 1s encoded 1n
accordance with subscription nformation associated
with the service to which the media object belongs. The
encoded media object 1s multiplexed onto a time-
division-multiplex channel of a broadcast bit stream. The
broadcast facility transmits the encoded bit stream via a
broadcast channel. Appropriately equipped end-user PCs
receive the transmission and provide the end-user with
access to those portions of the broadcast which the end-
user 1s authorized to receive.
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(57) Abstract

A distributed broadcast system for receiving, processing, scheduling and broadcasting a wide variety of media objects is disclosed.
The system comprises: a media object tracking system, a channel editing segment, a broadcast facility, and a plurality of end-user PCs.
The media object tracking system receives media objects from a plurality of distinct sources and tracks their distribution, modification, and
use. Associated with the media—object tracking system are a plurality of editing stations, where received media objects may be processed
to create broadcast-ready material. The channel editing segment preferably comprises a plurality of channel editing centers (CECs) and
one or more channel management centers (CMCs) which aggregate broadcast-ready media objects and schedule them for broadcast. Each
scheduled media object is encoded in accordance with subscription information associated with the service to which the media object
belongs. The encoded media object is multiplexed onto a time—division-multiplex channel of a broadcast bit stream. The broadcast facility

transmits the encoded bit stream via a broadcast channel. Appropriately equipped end-user PCs receive the transmission and provide the
end-user with access to those portions of the broadcast which the end-user is authorized to receive.
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METHOD AND SYSTEM FOR
BROADCAST TRANSMISSION OF MEDIA OBJECTS

Background of the Invention

The quantity and variety of information available
on the internet is vast. For many end-users, however,

practical access to much of what the internet has to offer is
foreclosed because they do not have an efficient way to
download the available information. Traditionally, end-users
have accessed the internet via telephone lines and other
land~-lines which have only a narrow bandwidth. Insufficient
bandwidth causes long, frustrating waits, especially when
large media objects, such as video clips, are downloaded from
the internet onto the user’s computer. A 2Mb video object,
for example, may take as'long as an hour to download.

Another drawback of the traditional internet, is
that the wealth of available material is not well organized.
Consequently, users must resort to search engines in order to
ldentify internet sites that might be of interest to then.
These search engines, however, are relatively slow and nay

fail to identify all sites that are in fact of interest to
the user.

One possible solution to the bandwidth dilemma is |
to transmit information from the internet to users by

broadcasting it to them. For example, .each conventional
analog television channel has sufficient bandwidth to
transmit 40 Mbps, which is sufficient for many needs.
Moreover, satellite and cable broadcasts may have a bandwidth

as great as 240 Mbps. These large bandwidths largely relieve
the bandwidth insufficiencies of the prior art.

But broadcast has its own difficulties. One
important feature of the internet is that each content
provider can control the content, timing, and target of every

object that it transmits. By contrast, scheduling and
distribution control in the broadcast environment is

typically controlled by the entity that maintains and
operates the broadcast facility. Moreover, broadcast
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facilities have traditionally been employed to transmit a
single type of media object, e.g., television programming.
Thus, broadcasters do not have the capability to handle the

many classes of media object, including video, audio, and

N

data, available via the internet.

The prior art also includes television packaging and
programming systems. For example, U.S. Patent No. 5,600,573
discloses an cperaticns center that organizes and packages
television programs fcr transmission in a television delivery
i0 system. The purpose of the disclosed operations center 1s to

receive, store, package, and deliver programs in various
signal formats and provide subscribers with video on demand,
near video on demand and/or the ability tc select programs
from on-screen menus. The disclosed system includes a
15 receiver, system controller, video stcrage, computer assisted
packaging system (CAP) and output ecquipment. The CAP creates
program lineups, menus, instructions on the packaging oZ
programs, and/or allocates availablie bandwidth.
Likewise, U.S. Patent No. 5,659,350 discloses an
20 operations center for televisicn entertainment systems that
provide television programming to consumer homes. The
operations center organizes and packages television

programming and program information for delivery to and from
consumeYr hLomes. The operations center includes a computerized

25 pacxaging system for creating a program control information
signal.

Summary of the Tnvention
The present invention provides a distributed

30 broadcast system for processing, scheduling, and broadcasting
a wide variety of media objects. The media objects may
comprise static objects such as data files or dynamic objects

such as streaming video, aucio, or data.
In a preferred embodiment, the broadcast system of
35 the present invention comprises a media object tracking

system, a channel editing segment, a broadcast facility, and a
p.-ura-ity of end-user PCs.
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The media object tracking system receives media

cbjects from a plurality of distinct sources and tracks their
distripution, modification, and use. Associzted with the
media-object tracking system are a plurality of editing

5 scations, wnere received media objects may be processed to
create broadcast-ready material.

The channel editing segment preferably comprises a
plurality of channel editing centers (CECs) and one or more
channel management centers (CMCs; which aggregate broadcast-

10 ready media objects and schedule them for broadcast. Each
scheduled media object is encapsulated or encoded in

accordance with subscription information assocciated with the
service to which the media object pelongs. The encoded media

cbject is multiplexed onto a channel of a broadcast bit
15 stream. '
The broadcast facility transmits the encoded bit
stream via a brcadcast channel. 2Appropriately equipped end-
user PCs receive the transmission and provide the end-user

with access to these portions of the broadcast which the end-
20 user is dauthorized to receive.

More specifically, a broadcast system is disclosed
that comprises:

(1} a content-provider facility, the content provider
facility comprising a channel editing center, the channel
25 editing center comprising:
(a) a first scheduler for zcheduling the broadcast
of a first plurality of media objects;
(b) an Internet Protocol link for transmitting the
first plurality of objects to a broadcast facility;
30 (2) the brcadcast facility comprising a channel
management center, the channel management center comprising:
(2) a second scheduler for scheduling the broadcast
of a2 second plurality of media objects;

(b) a media-object retrieval manager for

35 coordinating the loading of scheduled media objects onto
multiplex chanrels;

NYZ- 0714301
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(c) a subscription database storing subscription
information defining at least one multimedia broadcast service
Zor providing to end users a first plurality of related media

objects including video files, audic files, image files, and

¥ &

text files; and
(d} means for modifying the first arnd second

plurality of media objects 1n accordance with the subscription
information stored in the subscription database.
Also disclosed is a system as degcribed above
10 wherain the play-out of the channel management center has a
finice bandwidth, and wherein the broadcast scheduling for at
least some of the finite bandwidth is performed by the fiirsc
schedulex.
Also disclosed 18 a system as described above
1.5 wherein the channel e2diting center can be coperated from &

remote location.
Also disclosed is a gystem as described above

wherein the channel management center can be operated from a
remote locatien.

20 Alsc disclosed is a system as described above
wherein the first scheduler furtner comprises a graphical user
interface for graphically scheduling the broadcast of media

objects.
Also disclosed is a syetem as describad above

25 further comprising a media object tracking system, comprising:
an input desk for receiving media objects having
different formats and assigning to each recesived media object
one or more data attributes representative of the media
object; |
30 a tracking database comprising a plurality of
records, each record storing the data attributes associated
with a madia object and further storing discribution, use, and
modification information pertainiang to the media object; and
a media-object tracking.tool adapted to track the
35 distribution, use and modification of media objezts, and
further adapted to update the tracking database in accordance
witn collected tracking information.
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Also disclosed ie a system as described above
further comprising a channel editing station, the channel
editing station being connected to bolth the input desk and the
racking datapcase.

S Also disclosed is a system as described above
wherein a channel editing station is unable to access a media
object if the media obiect has been assigred a data attribute
that is incompatible with the type of content to be created bpby
the channel ~diting station.

10 Also disclosed is a system as described above
wherein the graphical user interface permits a user to specify
the time at which a media object is to be broadcast.

Also disclosed 1s a system as described above
wherain the graphical user interface permits a user to specify

13 the bandwidth via wnhich tne media objiect is to be broadcast.

Alsoc disclosed is a system as described above
further comprising:

a second content-provider facility, the content provider
facility comprising a channel editing center, the channel

20 editing center comprising:

(a) a third scheduler for scheduling the broadcast
of a third plurality of media objects;

\b) a second Internet Prctocol link for transmitting
the third plurality of obijects to the broadcast facility.

NY2- 1071430 |
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Brief Description of the Drawings
The above objects and summary of the invention will
be better understood when taken in conjunction with the
following detailed description and accompanying drawings, in

5 which:

10

15

20

25

30

35

Fig. 1 is a block diagram of a preferred embodiment
of the broadcast system of the present invention;

Fig. 2 is a block diagram of a preferred embodiment
of the media object tracking system of the present invention;

Fig. 3 is a block diagram of a preferred embodiment
of the broadcast scheduler of the present invention;

Fig. 4 is a preferred embodiment of a graphical
user interface for the broadcast scheduler depicted in Fig.
3;

Filg. 5 is a block diagram of a preferred embodiment
of a channel management center of the present invention;

Fig. 6 is a block diagram of a preferred embodiment
Of a master channel editing center of the present invention;

Fig. 7 is a block diagram of a preferred embodiment
of a professional channel editing center of the present
invention:

Fig. 8 is a block diagram of a preferred embodiment
©of a channel editing center of the present invention;

Fig. 9 is a preferred embodiment of a master
channel editing center and a channel management center having
cascaded schedulers; and

Fig. 10 is a block diagram of a preferred
embodiment of an end-user PC of the present invention.

Detajiled Description of the Preferred Embodiments
Fig. 1 is a block diagram of a preferred embodiment
of the broadcast system of the present invention. As shown
in Fig. 1, the broadcast system, designated generally by
numeral 10, comprises: a media object tracking system (MOTS)
15, a channel editing segment 20, a broadcast facility 25,
and a plurality of end-user PCs 30, only one of which is
shown in Fig. 1. Channel editing segment 20 compriSes a

-3-




10

15

20

23

30

35

CA 02325373 2000-09-21

WO 99/49663 - PCT/IB99/00507

channel management center (CMC) 35, a professional channel
editing center (CEC Pro) 40, a channel editing center (CEC)
45, and a master channel editing center (CEC Master) 50.
Although Fig. 1 depicts only a single CEC Pro 40, CEC 45, CEC
Master S0, CMC 35, and broadcast facility 25, 1t should be
récognized that the system may preferably comprise one or
more Of each of these components. .

Operation of broadcast system 10 will first be
briefly described in connection with Fig. 1. The structure
and operation of the components of broadcast system 10 will
then be more fully described in connection with Figs. 2-10.

Typical data flow through broadcast system 10 is
schematically represented by the arrows connecting blocks 15-
50 in Fig. 1. 1Initially, MOTS 15 receives medla cbjects,
such as proprietary or public-domain audio, video, image, and
text based works. One function of MOTS 15 is to track the
distribution and usage of received media objects as they
traverse the broadcast system. This tracking function is
performed with the aid of a database that stores distribution
and usage information concerning media objects received by
MOTS 15. In addition, some received media objects may
require editing or other processing before being ready for
broadcast. Such media objects are transmitted to channel
editing stations (CECs) connected to MOTS 15 where they are
edited and prepared for broadcast. These and dother features
of MOTS 15 are more fully described below 1n connection with
Filg. 2.

Once a media object is ready for broadcast, it is
transmitted to a CEC or CMC for aggregation and broadcast
scheduling. Media objects for broadcast may also be provided
directly to a CEC or CMC without passing through and being
processed by MOTS 15. Broadcast scheduling is performed by a
scheduler resident in a CMC 35, CEC Pro 40, or CEC Master 50.
A preferred embodiment of a scheduler 30 for use in the
present invention is described in detail in connection with
Figs. 3 and 4. A preferred embodiment of CMC 35 is described
in connection with Fig. 5. A preferred embodiment of CEC

- 4 -
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Master 50 is described in connection with Fig. 6. A
preferred embodiment of CEC Pro 40 1is described in connectlon
with Fig. 7. CEC 45 does not comprise a scheduler and is
therefore suitable for aggregation of media objects for
broadcast, but not for broadcast scheduling. A preferred
embodiment of CEC 45 is described in connection with Fig. 8.
As the scheduled broadcast time for a media object
arrives, CMC 35 multiplexes the media object onto a channel
in accordance with received scheduling instructions. The
multiplexed signal is transmitted to a broadcast facility 25
for broadcast to end-user PCs 30. In the preferred
embodiment of the invention described herein, the
nultiplexing technique employed is time~division
multiplexing. However, the invention may also be practiced
using numerous other multiplexing techniques such as
frequency-division multiplexing or statistical multiplexing.
The components of broadcast system 10 will now be
described in more detail in connection with Figs. 2-10. _
Fig. 2 is a block diagram of a preferred embodiment
of MO‘I‘S 15. As shown in Fig. 2, MOTS 15 preferably comprxses

‘an input desk 202 for receiving media objects from content

providers. Input desk 202 is connected to a bus 204. Also
connected to bus 204 are a MOTS database 206, and one or more
channel editing stations (CESs) 208-212, described in more
detail below. CMC 35, CEC Pro 40, CEC 45, and CEC Master 50
are also connected to bus 204 via an interface 214.

input desk 202 is adapted to receive many different
types of media object such as images, video, or text. ‘When a
media object is received, it is assigned one or more object
attr:.butes (metadata) by input desk 202. The assigned
attributes are representative of the character of the

received object. For example, a particular media object
might be assigned a first attribute representative of the

fact that the object is video footage, and a second attribute
representative of the fact that the object is suitable for

Viewing by children. Input desk 202 creates a new record 1n
MOTS database 206 for each media object it receives. The

--5-.
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record comprises an identifier for the media object as well
as the object attributes assigned to the object.
- Although only a single input desk 202 is shown in
Fig. 2, the system may comprise one or more input desks, each
5 suitable for receiving and processing one or more types of
media objects. Illﬁstratively, each content provider could
be provided with an input desk 202 for processing media
objects received from the content provider. Input desks 202
may be located in remote locations and may be connected to
10 the rest of MOTS 15 by a network.
In some cases, the media objects received by MOTS
20 may represent complete data, audio, or video objects that
have been fully edited and are ready for broadcast. This may
~occur, for example, when the media objects are received from
15 Disney (THM) or another large content provider. In that
event, the media objects received by MOTS 15 are transmitted
directly to a CEC or CMC for aggregation and scheduling, as
described below.
In other cases, the media objects received by MOTS

20 15 may represent data, audio, or video objects that are not
intended for broadcast as-is, but rather are to be edited

and/or combined with other media objects to create, for
example, multimedia objects. For example, a content provider
might provide video footage of exotic animals with the intent

25 that the footage be incorporated in a derivative multimedia
object comprising text and video such as a children’s
encyclopedia. Editing may be performed manually or may be
automated.

Editing of media objects received by MOTS 15 is
30 preferably performed at channel editing stations 208-212,

“which are connected to bus 204 of MOTS 15 via links 216-=-220

respectively. Links 216-220 may be any suitable
communication link for connecting channel editing stations
208-212 to MOTS bus 204, such as a wide area network or

35 dedicated lines. This permits CESs 208~212 to be located

remote from MOTS bus 204, for example, in another country.

f
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Typically, channel editing stations 208-212 are
operated by content providers who produce broadcast-ready
data, video, and audio objects. These objects may
incorporate content created by others, such as content
received by MOTS 15 via input desk 202 or other sources.
Using channel editing stations 208-212, these content
providers may access media objects received at input desk
202. The channel editing stations edit the received media
objects and/or incorporate them into derivative works. As
noted, editing may be performed by system operators or may be
fully or partially automated. When a media object is
modified or incorporated in a derivative media object, that
fact 1s recorded in the object’s record in MOTS database 206.
Thus, 1n contrast to prior art internet systems, the system
of the present invention is able to track the distribution,
modification, and use of particular media objects, which
provides many benefits. For example, tracking permits owners
of media objects to police the use and distribution of their
creations and better exploit intellectual property rights to
which they may be entitled.

Another purpose of the data attributes is to ensure
appropriate distribution of media objects to channel editing
stations 208-212. For example, certain media objects may be
suitable for adult viewing only, and will be assigned a data
attribute representative of that fact. . Any channel editing
station designated to produce programming for children (e.g.,
station 210) will not be able to access media objects with
this "adult" data attribute. Thus, 1n contrast to prior art
internet schemes, the pPresent invention is able to track and
control the use and distribution of all received media
objects, thus protecting the rights and limiting the
liabilities of content providers, broadcasters, and end-
Users.

Once a media object is ready for broadcast., it is
transmitted to a CEC or CMC for aggregation and broadcast

scheduling. Broadcast scheduling is the process of assigning
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broadcast parameters such as broadcast time, channel, and
bandwidth to an object intended for broadcast.

Scheduling 1s necessary because the amount of data
that can transmitted by a broadcast facility, although
enormous, is not unlimited. Broadcast facilities typically
transmit over particular fregquency bands called channels.

The rate at which a broadcast channel can transnpit

information (frequently measured in units of millions of bits

per second (Mbps)) is related to the difference in frequency
between the highest and lowest frequencies in the band, and
is therefore often referred to as the bandwidth of the
channel.

The bandwidth of a broadcast channel is frequently
subdivided into two or more channels using a multiplexing
technique, such as time-division multiplexing (TDM). 1In
time~division multiplexing, each TDM channel is assigned a
particular time interval for broadcast. This permits
concurrent broadcast of two or more signals over a single
broadcast channel. The bandwidth of a TDM channel is the
capacity of the channel to transmit information and is
typically measured in units of millions or thousands of bits
per second. Of course, the total bandwidth of all TDM
channels that make up the broadcast channel cannot exceed the
total bandwidth of the broadcast channel.

Thus, the capacity of a broadcast facility to
broadcast information is not unlimited. This finite capacity
must be shared among all content providers desiring to
broadcast media objects from the facility. It is therefore
important to provide scheduling apparatus and methods for
efficiently allocating particular portions of the available
broadcast bandwidth to particular media objects to ensure

timely and complete transmission of all media objects to be
broadcast. '

In a preferred embodiment, the present invention
provides a distributed scheduling capability that permits
scheduling of broadcasts to be performed at one or more of a
plurality of scheduling locations. Typically, CEC Pro 40,

- 8 -
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CEC Master 50, and CMC 35 will constitute scheduling
locations. Each scheduling location is provided with a
scheduler. A preferred embodiment of a scheduler 1is now

described in connection with Fig. 3.
As shown in Fig. 3, a scheduler 300 preferably

comprises a data memory 302, a video memory 304, and an audio
memory 306, for storing broadcast-ready data objects, video
objects, and audio objects, respectively. Scheduler 300
further comprises an attribute database 308, for storing
attribute data (metadata) concerning broadcast parameters of

the objects stored in memories 302-306. For example, for a
video object to be transmitted, attribute database 308 might

store the bandwidth required to transmit the object, the time
at which the object is to be broadcast, the size and name of

the object, and the intended audience for the object.

A processor 310 is connected to memories 302~-306
and database 308. As described below, processor 310 manages
broadcast scheduling of media objects stored in memories 302-

306 as well as streaming mcdia objects that may be

dynamically transmitted via one or more lines 312, 314 and
streaming interface 316. Attribute data for these dynanic

objects may also be stored in attribute database 308. In a
preferred embodiment, processor 310 comprises a software
program running on a Windows NT (TM) or Windows 95 (TM) work
station. .

Scheduler 300 is responsible for scheduling
broadcasts for particular blocks of bandwidth on specific TDM
channels. Illustratively, a particular scheduler 300 might
be responsible for scheduling broadcast content for 4 Mbps of
bandwidth from 7:00:00 AM to 8:00:00 AM on March 14, 1998.
Scheduler 300 allocates portions of this bandwidth to static
objects stored in memories 302-306 and dynamic objects
streaming via line 312 in accordance with the objects’
attribute data stored in attribute database 308. Continuing
with the above illustrativa example, scheduler 300 might
allocate 1.4 Mbps between 7:20:00 AM and 7:23:05 to broadcast
a music video over a particular TDM channel that broadcasts
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music videos during the morning hours. Alternatively, it
might allocate 100kbs between 7:00:00 and 8:00:00 to
establish a "carousel" that repeatedly plays out a 30 second
audlo file comprising the day’s weather forecast.

Processor 310 may be programmed to automatically
perform all broadcast scheduling. Alternatively, all or some
of the scheduling‘may'be_performed by a system operator. In
a preferred embodiment, manual scheduling is aided by a
graphical user interface (GUI) 400 which permits the user to
manipulate (using, e.g., a mouse) graphical icons
representative of objects to be broadcast and to visually
perceive the entire broadcast schedule for the bandwidth
allocated to scheduler 300. A preferred embodiment of GUT
400 1s shown in Fig. 4.

As shown in Fig. 4, GUL 400 preferably comprises a
plurality of windows 402. Windows 402 graphically display
the bandwidth allocation for a plurality of media objects 404
scheduled for broadcast.

For example, the bandwidth allocated to media
object 404c is graphically represented as a rectangle in
windows 402 having a height of 20 kb/s and a width of
approximately 14 minutes. It should be noted that each
rectangle 404 may represent a single data object for
broadcast, or may, for exanple, be representative of a
directory comprising a plurality of files. Alternatively, a
rectangle may represent a recorded video or audio object, or
a block of bandwidth allocated to streaming audio, video, or
data.

In a preferred embodiment, the axes of one or more
of windows 402 (i.e., time ang bandwidth) are drawn to
different scales in order to provide the system operator with
differing perspectives of the broadcast schedule. For
example, in the illustrative example depicted in Fig. 4, the
scale of the time axis of window 402a is approximately ten
times as great as that of window 402b. Thus, the system
operator can view window 402a in order to understand the "big
picture" (approximately a one-~-hour window of the broadcast
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schedule), while focusing on window 402b in order to view the
specifics of the broadcast schedule in ten second increments.

As described in more detail below, each of the
media objects represented by rectangles 404 may belong to a
particular service. In a preferred embodiment, the color of
rectangles 404 may be representative of the service to which
the media object associated with the rectangle belongs. For
example, all media objects belonging to a particular service
may be represented by rectangles that are red. |

Scheduling information for the media objects
graphically represented by rectangles 404 may also be
nunerically represented in a window 406. In the illustrative
example shown 1in Fig. 4, window 406 displays quantitative and
attribute information for media object 404c.

Window 406 preferably comprises a plurality of
fields for storing information regarding a particular media
object to be broadcast. Tllustratively, window 406 may
comprise the following fields:

l1. a filename field, which stores the filename of
the media object (e.g., C:\fbs\subchanncl\test2.AVI).

2. a name field, which stores the name of the
media object (e.g., sports). *

3. a size field, which stores the size in
kilobytes or megabytes of the media object (e.g., 16445.344
kB) . '

4. a status field, which stores the file name or
directory name to be transmitted (e.g., unknown).

5. a channel field, which stores the TDM channel
on which the media object is to be broadcast (e.g., 99).

6. a subchannel field, which stores information
representative of the service on which the file is to be
streamed out (e.g., 0).

7. an ID field, which stores an identifier for the
channel (e.g., 0).

8. a bandwidth field, which stores the bandwidth
allocated to broadcast the media object.
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9. a bandwidth position field, which stores the
vertical graphical offset relative to zero of the bandwidth
allocated toc the object {i.e., the location of the object in
the pipe).

10. a start time field, and

(V1

11. a stop time field, which deline the time period
allocated L0 broadcast the media object {(e.g., from 00:04:04
on November zZ0, 1996 to 00:17:47 on rebruary 20, 1996).
In a preferred embcdiment, a blank template having
10 the same fields and arrangement as window 406 may be emploved
“0 schedule media objects fcr breocadcast. In particular, by
clicking on an appropriate icon, an operatocry may cause a blank
window 406 to be displaved on the screen. The operator may
then enter the broadcast attributes of the media object into
13 the appropriate fields. When the operator clicks on OK aresa
408, GUI 400 establishes a new rectangle that graphically
cpresents the broadcast attributes of the media object, and
displays the rectangle in the appropriate windows 402.
Similarly, the broadcast attributes of a media
20 object may be modified using window 406. 1In particular, an
operator may call up a window 406 for any displayed media
cbject 404 by clicking on the object. The operator may then
update any field in window 406. GUI 400 then updates the
stored broadcast attributes for the media object and, if
25 appropriate, changes the shape and/or location of the
rectangle that graphically represents the updated medisa
opiject.
In a preferred embodiment, an operator may also
directly modify certain broadcast attributes in a graphical

30 manner. In particular, the user may click on any media okject
404 and "drag" it to another available portion of bandwidth
(i.e., to any blank space in a window 402). In this way, the
user may graphically schedule all media cbjects to ke
broadcast.

35 The present invention may employ automated

scheduling algorithms to coptimize utilization of the
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available bandwidth. 2 system operator may input information
concerning a plurality of objects including static and
streaming data, video, and audio to be broadcast, and

‘bandwidth.

In addition, the objects to be broadcast may be
compressed prior to transmission ang scheduled for broadcast
in accordance with their bandwidth requirements in compressed

10 form. Decompression is performed by PC 30 when it recejives
the broadcast, thus permitting media objects to be broadcast
in compressed form in a manner transparent to the end-user of
PC 30. '

A preferred embodiment of CMC 35 will now be

15 described 1in connection with Fig. 5. It is contemplated that
CMC 35 will typically be operated by a broadcast service
provider such as a television network. A significant
fraction of the broadcast content managed by CMC 35 will
therefore typically comprise pProfessionally-produced media

20 objects from large content providers (e.g., Disney (T™M)) with
whom the broadcaster has an established relationship.

Turning to Fig. 5, cMC 35 preferably comprises a
Scheduler 300a, having the same architecture as the scheduler
300 described above in connection with Fig. 3. CMC 35

25 further comprises a media-object retrieval manager 502 which
monitors attribute database 308 of scheduler 300a. When
media-object retrieval hanager 502 determines that the time
for broadcasting a particular media object is approaching, it

retrieves the attribute data for the Object from database 308
30 of scheduler 300a.

Concurrently, media-object retrieval manager 502

instructs file transfer nanager 504 to retrieve the redia

object to be broadcast from the appropriate memory 302-306 of
scheduler 300a. File transfer manager 504 retrieves the

35 media object from one of memories 302-306 , and provides the

S506b, via line 51i¢.
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Alternatively, if the object to be transmitted is a
dynamic object such as streaming video, media-object retrieval
manager 502 instructs interface 316 to pass the streaming
video via line 314 directly to subscription control manager

S 506b.

In a preferred embodiment, CMC 35 further comprises
a subscription database 508 that stores billing and
subscriotion information concerning media objects to be
broadcast by broadcast system 10. This information 1s usea to

10 cntrol access by end-users to broadcast media objects taat

they receive, as described below.

In particular, the present invention contemplates
parsing the universe of broadcast objects into a plurality ot
broadcast services. A broadcast service comprises a

15 collection of wmedia objects that share a common subject matter
or audience. For example, one broadcast service might focus
on golf related programming while another might consist
exclusively ¢f childrens' programs.

Fach media object to be broadcast is assigned to a

20 specific broadcast service by broadcast system 10.
Subscription database 508 maintains a list of the brcadcast
service to which each media object belongs.

In a preferred embodiment, oroadcast system 10
supports four different types or categories of broadcast

25 services. The firs!: service categoxry is "free to air
services." Services belonging to this category may be
received by clients at no cost and without registration cr a
return:. path connection to the content provider.

The second service category is "free subscribed

30 services." Clients must register to receive services
belonging to this category, but regiscration is free.
Subscription to broadcast services belonging to this category
may require that the end-user have a return path connecticn to
the content provider. For example, the end-user may be

I
W

required to subscribe to the service via a return connection
to the content provicer.
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The third service category is "subscription
services." End-users must register in order to receive
services belonging to this category, arnd there is a fee for
registering. Subscription to services belonging to this
category may require that the end-user have a return path

Ln

conr.ection to the content provider.

The fourtn service category is '"pay-per-item." End-
users must pay a one-time charge in order to receive broadcast
services that belong to this service category. End-users may

10 be reguired to have a return path connection to the content
provider in order to receive services belonging to this
service category. |

In addition, the system supports two types of
platform sexrvices. The first service category is "open

15 multimedia distribution platform." This platform can be used
c0o provide botn consumer and business services and interfaces
to the network operating centexr through an IP multicast or
other input. As those skilled in the art recognize, the term
unicast refers tc transmission of information to one site at

20 time. In contrast, multicast refers to transmissicn of
information to more than one site at a time. Preferakly, the
p.atform comprises an open software platform to provide a
common interface to the content provider and end-user for all
media broadcast categories. In a preferred embodiment, a

23 common interface allows the seamless integration of new
applications and content into the platform. One advartage of
this platform is that it eases the porting of readily
available services on other transpcrt streams to DVB-S. For
example, it enables real-time data services that are

30 restricted to VBI, and audio/video streaming services.

The second service category is "additional
services." Additional services vreferably consist of services
that provide interfacing to: conditional access systems,
subscriber management systems, billing systems, NDIS drivers

35 for PC broadcast receilver cards, and customized programs for

the automaticn of content delivery and presentation. These
interfaces are preferably standardized such that an interface

to a PC card Zrom a first manufacturer
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uses the same generic instructions as an interface to a PC

card from a second manufacturer.
one or more broadcast services may be bundled

together to form subscription packages. In that event, a

5 single subscription would entitle an end-user to receive all
services included in the package. For example, an end-user
who was a fan of many sports might subscribe to a sport‘s
package that would provide access to a variety of proadcast
services each of which is related to a different sport.

10 ' CMC 35 further comprises one or more subscription
control managers 506 including subscription control manager
506b whose function is to encapsulate or enccde media objects
in accordance with subscription information from subscription
database 508, and to load the encapsulated or encoded media

15 object onto TDM channels.
specifically, recall that file transfer manager 504

retrieves the media object to be broadcast from the
appropriate memory 302-306 of scheduler 300a and provides the
media object to an output 516 where it is received bY

26 subscription control manager 506b. Alternatively, the media
object to be broadcast 1is dynamically received by interface

316 and transmitted via line 314 to subscription control
manager S06b. Subscription-information retrieval manager 510

then retrieves subscription information for the received

25 media object from database 508 and transmits the information
to subscription control manager 506b. 'Subscription control
manager 506b encapsulates, encodes, Or both encapsulates and
encodes the media object in accordance with the subscription
information received from database 3508.

30 The encapsulation or encoding enployed by the
present invention may take many forms. For exanple,
subscription control manager S506b may be programmed TtO

identify the header and tail of a packet and wrap a7l
additional protocel layer of subscription information around

35 the packet.
Alternatively, the subscription information

retrieved from subscription database 508 may comprise
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instructions to encode the media object in accordance with
particular encryption software. Only clients who have

subscribed to the service, and thus have the corresponding
decryption software, will be able to receive the broadcast

5 object. _ '

In an alternative embodiment, the subscription
information may be embedded in the transmission bitstrean for
example by watermarking each data packet. 1In this
alternative embodiment, the subscription information need not

10 be added to the bitstream by subscription control manager
5S06b. The subscription information may be added to the data
at any point in the system and may be added by the content
provider or by another party.

As described below, use of encapsulation or

15 encoding permits the system of the present invention to
enable or disable receipt of particular services by
particular end-users. |

Subscription control manager 506b further comprises
a protocol handler for loading the encoded media object onto

20 an appropriate TDM channel in a digital format, in accordance
with the broadcast attributes defined for the object by
scheduler 300a. The encoded media object is then transmitted
to service mixer 512 for multiplexing with other streams of
broadcast data.

25 The bitstream output by subscription- control
manager 506b may consist of complete media objects
transmitted one after another. Alternatively, subscription
control manager S06b may be adapted to packetise received
media objects, interleave the packets from a plurality of

30 media objects and output the interleaved packets as a bit
stream. For example, if two files are to be delivered to a
user concurrently, but one of the files is three times as
long as the other, the pi'otocol handler might packetise the
two files and then interleave the packets at a ratio of three

35 packets from the first file for every one packet from the

second.
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In a preferred embodiment, CMC 35 further comprises
a subscription control 506a. As described 1in more detail

below, the purpose of _subscription control 506a is to
transmit updated subscription information to the subscription
manager of PC 30. The subscription manager of PC 30 uses
this subscription information to identify subscribed services
which may be accessed by the end-user.

As further shown in Fig. 5, CMC 35 further
comprises a subscription control 506c that may receive
additional streams via a line 514 from other sources such as
a CEC, and multiplexes them onto appropriate TDM channels for
broadcast in accordance with broadcast attribute information
received from the CEC. This feature of the present invention

is described in detail below, after CEC Master 50 and CEC Pro
40 have been described. "

In a preferred embodiment, a CMC 35 having a play-
out of 5 Mbps is implemented as one or more software programs

running on an HP Unix Server and three NT Workstations.

A preferred embodiment of CEC Master 50 is shown in
Fig. 6. As will be recognized, the architecture of CEC '
Master 50 is the same as that of CMC 35. The size of each
component, however, nay differ since CEC Haste.r 50 will
typically have lower play-out bandwidths than CMC 35.

It is contemplated that CEC Master 50 will
typically be maintained and operated by a bandwidth
wholesaler, who purchases broadcast bandwidth in bulk from a
broadcast service provider and resells segments of the
bandwidth to others. Scheduling of the resold bandwidth may
be administered using GUI 400 of scheduler 300Db.

A preferred embodiment of CEC Pro 40 is now
described in connection with Fig. 7. It is contemplated that
CEC Pro 40 will typically be maintained and operated by a
company that is not itself in the media or information-
distribution business, but nevertheless requires an outlet to
distribute data or video objects such as price lists,
training videos, etc. In addition, the company might wish to
broadcast streaning audio or video, e.g., to broadcast a live
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press conference to its customers announcing the roll-out of
a2 new product. Thus, the contemplated uses of CEC Pro 40
require that it be capable of storing and scheduling static
nmnedia objects for broadcast and acting as an interface for
streaming data, audio, or video. |

Accordingly, as shown in Fig. 7, CEC Pro 40 1is
provided with a scheduler 300c, having the same'architecture
as scheduler 300 described above in connection with Fig. 3.
In addition, CEC Pro 40 is provided with interfaces 702, 704,
cuitable for transmitting streaming video, audio, and data to
a CEC Master 50 (via line 614) or CMC 35 (via line 514) for
proadcast on a predesignated TDM channel.

In a preferred embodiment, CEC Pro 40 may be
impiemented as one or more software programs running on an
NT (TM) Workstation.

A preferred embodiment of CEC 45 is shown in Fig.
s. As shown in Fig. 8, CEC 45 is provided with interfaces
go2, 804 (similar to interfaces 702, 704 of CEC Pro 40)
suitable for transmitting streaming video and audioc to a CEC
Master S50 or CMC 35 for broadcast via a predesignated TDM
channel. CEC 45 differs from CEC Pro 40, however, in that it
does not comprise a scheduler 300. Instead, it comprises
object storage 806, suitable for storing video, audio, and
jata media objects. CEC 45 is thus unable to schedule iles
for broadcast. It can, however, transmit stored files at a
predetermined time to a CEC Master 50 or CMC 35 for
multiplexing onto a predesignated TDM channel.

As noted above, CMC 35 has the capacity to receive
data streams via line 514 from other sources, such as a CEC,
and merge them onto appropriate TDM channels for broadcast in
accordance with broadcast attribute information received from
the CEC. This feature of the present invention permits
gistributed scheduling of broadcast bandwidth at a plurality

of sites and by a plurality of service and content providers.
T+t is also one way that the system permits many different
types of transmissions to be merged into a single stream for
transmission via a single broadcast channel.
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For example, CMC 35 may sell a block of bandwidth
on one or more TDM channels to a CEC Master 50, who may 1in
turn resell segments of this bandwidth to one or more CEC
Pros 40. One of the CEC Pros 40 may use its bandwidth

5 segment tc transmit video, while a second CEC Pro 40 may use
its bandwidth segment to transmit data files. As discussed
above, scheduling for each bandwidth segment is performed at
the remote CEC Pro that purchased the segment.

The scheduled bandwidth segments are then

10 transmitted as a broadcast-ready bit stream by theilr
respective CEC Pros 40 to CEC Master 50 (via, e.g., line 614)
where they may be mixed with other streams representing other
pandwidth segments that were sold by CEC Master 50.
subscription control 606c of CEC Master 50 places the

15 received stream onto an approprilate TDM channel, as described

above.
This multiplexed stream is transmitted to CMC 35

where it is mixed with other streams of broadcast-ready
content received from other CEC Masters 50 or generated by
20 CMC 35 itself. | '
In an alternative embodiment, two or more
schedulers 300 of a CEC Pro 40, CEC Master 50, and CMC 35,
may be arranged in a cascade. Fig. 9 illustrates one such
possible cascade, in which scheduler 300b of CEC Master 50 1is
25 cascaded with scheduler 300a of CMC 50. As 1n the first
preferred embodiment described above, scheduler 300b of CEC
Master 50 stores media objects and associated scheduling and
subscription information scheduled for broadcast during the
bandwidth for which CMC 50 is responsible. As the time for
30 broadcast of a particular media cbject approaches, CEC Pro 40
retrieves the object and its associated scheduling

information and transmits them to CEC Master 50, along with
any subscription information assoclated with the media
object. CEC Master receives the media object and its

35 associated scheduling and subscription information and
updates its scheduling and subscription databases in
accordance therewith. Preparation of the media object as an
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encoded bit stream then proceeds as described above 1n

connection with the first preferred embodiment.
The broadcast-ready bit stream.output by CMC 35 1s
AS schematlcally shown

s in Fig. 1,
stream via one or more broadcast technologies,
traditional television broadcast, cable=-TV broadcast, oOr

satellite broadcast. Other broadcast environments known to

those skilled in the art may also be employed.
The broadcast transmission is received by end-user

PC 30. A preferred embodiment of PC 30 will now be described
In the preferred embodiment

10

in connection with Fig. 10.

described herein, the device employed by the end-user toO

receive the broadcast media objects is a PC 30. However, the

1 invention may also be'practlced using other devices for

receiving the broadcast media objects, such as set-top cable

boxes, provided that the devices comprise adeguate hardware
and software to achieve the functionality described below.
PC 30 preferably comprises a receiver 100 connected

20 to a layered protocol such as TCP/IP stack 112 via NDIS

drivers 110. TCP/IP stack 112 is connected to a subscription

manager 114 whose purpose is to control access by the end-
user to received information and to maintain a list of

information serV1ces for the end-user.
Receiver 100 preferably comprises one OY more

components 102-108 adapted to receive broadcasts from
Receiver 100 may comprise an antenna

25

broadcast facility 25.
102 for receiving Rf television transmissions, a CATV modem

104 for receiving cable~TV transmissions, 2 satellite

30 receiver 106 for receiving satellite transmissions, and/or a

modem 108 for receiving transmission via a data 1link,
depending on the broadcast technology employed by broadcast

facility 25.
As noted, receiver 100 is coupled to a protocol

12§ stack such as TCP/IP stack 112 via NDIS drivers 110. In a
preferred embodiment, TCP/IP stack 112 may comprise the
Winsock (TM) TCP/IP stack manufactured by Microsoft
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Corporaticn. As known to those skilled in the arc, one
purpose of TCP/IP stack 112 is to examine the arriving data
packets that make up a transmitted file or other media cbject

to determine that all packetrs have beern received in thne
5 correct crder. ]
Once TCP/IP stack 112 verifies accurszte reception of
a TCP/IP communication, the communication is trarsmitted to
subscription manager 114 which determines the subscription and
service to which the communication belongs. Subscription
10 manager 114 then determines whether or not PC 30 is authorized
Lo receive the transmissions belonging to the identified
sarvice, and if authorized, whether the service has been
enablied by tne end-user.
Specifically, subscription manager 114 preferably
13 comprises a software program running in the background of end-
user PC 30. When desired, however, the end-user may maximize
subscription manager 114 and have it display the lList of
services which end-user PC 30 isg authorized to receive, i.e.,
all services included within subscripticn packages Lo which
20 the end-user has subscribed. The end-user may then manually
enable or disable services within a subscription package. For
cach authorized subscription package, subscription manager 114
- maintains a record of the services that have been enablied and
cilsabled by the ena-user.
25 Then, when a communication is received, subscription
marager 1ll4& first determines whether the transmission belongs
tc a service to which the end-user has subscribed.

Subscription manager 114 typically makes this determinarcior by

examining the received communication and determining whether
30 it has the subscription information necessary to decode or
unencapsulate the transmission.

As noted above, vse of encapsulation or encoding
perm.ts the system of the present invention to enable or
disable receipt of particular services by parcicular ond-

35 users. in a preferred empodiment, the system may enable

particular PCs 30 to receive particular services by
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broadcasting a subscription message addressed to all end-user
PCs that have subscribed to the service. The message
preferably comprises information concerning the particular
times and channels on which the service will be broadcast and
may also include information on the encapsulation protocel
employed to encapsulate the transmission. If the service is
encrypted, the subscription message may comprise information
necessary to decrypt the transmission, as well. With this
information, PC 30 is able to identify broadcast
transmissions belonging to the service, strip off the
encapsulation information, de-encrypt the transmissions (if
necessary), and provide the content of the transmissions to
the end-user, as described in more detall below.

Disabling of a particular service can be
accomplished by including a timestamp in the subscription
message instructing PCs 30 to delete the subscription message
from their memories (or instructing PCs 30 not to use the
information contained in the service'parameter:message),
after a certain time period. Alternatively, the system may
alter the channels and times for broadcast of particular
services so that continued receipt of these services requires
additional service parameter information not available to PCs
30 that are to be disabled from receiving the service. In
addition, if the service is encrypted, specific PCs 30 may be
disabled by modifying the encryption and not transmitting an
updated subscription message concerning the new encryption to
the disabled PCs 30. A service may also be disabled on one
or more particular PCs 30 by addressing a disable-service
message for the service to the particular PCs 30 which are to
be removed from the service.

As noted, subscription messages tO enable/disable

particular services may be addressed to specific PCs 30. In
particular, each PC 30 may be assigned a unique address.

Ssubscription messages comprising the addresses of particular
PCs 30 are transmitted that instruct each addressed PC 30 to
enable and/or disable particular services in the manner
described above. The unigque address is preferably
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implemented in hardware to avoid users configuring multiple
PCs 30 to have the same address. When subscription manager
114 recognizes a subscription message addressed to its PC 30,
it updates the subscription information in accordance with

5 the contents of the recelived message.

Alternatively, instead of addressing subscription
information to particular PCs 30, the system may regulate
access to subscription information 1n other ways. For
example, the subscription information may be encrypted or

10 encapsulated before broadcast so that only PCs 30 with the
proper decryption on deencapsulation information are able to
receive the subscription information. Also, the subscription

information may be broadcast at a specific time and on a
specific channel known only to those PCs 30 that have

15 subscribed to the service to which the subscription
information pertains.

As noted above, in some embodiments end-users
subscribe to services via a return connection to the content
provider. In other preferred embodiments, end-users may

20 subscribe to services in other ways. For example, an end-
user may subscribe to a service by purchasing a disk or other
storage medium comprising the necessary subscription '
information to receive the service.

This technique for distributing subscription

25 information may be employed to link service-subscriptions to
the sale of related (or other) items. Illustratively, a
distributer of music CDs of a particular performer might
package the CD together with a subscription to a live concert
by the performer on a certain date in the future. To do soO,

30 the distributor would provide pﬁrchasers cf the CD with
appropriate subscription information tc be loaded by the
purchaser onto the purchaser’s PC 30. The subscription
information may be located on the CD itself or on another
storage medium provided to the purchaser either at the time

35 of sale or at a subsequent time. Alternatively, the
subscription information may be broadcast to end-users who
have purchased the performer’s CD. As described above, the
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subscription informat-on may, for example, comprise decryption
software or other appropriate subscriptior information such as
encapsulation information.

Thus, the present invention provides a system Lhat
is capaonle of enabling and disabling the receipt of particular

N

sexrvices by end-users without requiring any return connection
to the end-users. In other words, the present invention
provideg a transmission system that can employ unidirect.ional
transmissions to limit receipt of particular pertions cf a
10 transmiscsion to specific end-users. |

If the communication belongs to a subscribed
service, subscription manager 114 then determines whether or
not the end-user has enabled the service.

Assuming the service is both subscribed and enabled,

15 subscripticn manager 114 next determines whether the received
packet is part of a static media object such as a file or a
dyramic media object such as a streaming data transmission.

If the packet is part of a file, subscrivtion manager 114
transmits the cacket to file receiver 116. Similarly, if -he

20 packet 1s part of a streaming data transmission, subscription
manager 1l4 transmits the packet to streaming data recsiver
118.

File receiver 116 is connected to an I-cache proxy
server 120 which manages an HTTP cache 122. 1In a preferred

25 embodiment, HTTP cache 122 stores all received interne: data.
“he user may then send & URL request for the file and gain
access to its contents. Alternatively, the received
information may be stored in a different memory and may be
accessed using a browser.

30 HTTP cache 122 may be adapted to manage the incoming
cata in a large number of ways. Illustratively, cache 122 may
be programmed to overwrite older data as new data is received,
or may be programmed to cease storage of incoming information

once The amount of information stored in cache 122 reaches a
35 thresnold.

Streaming data receiver 118 is connected to a recal-

time data interface 124 which manages play-out of the
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streaming data to an output port for display to the end-user
of PC 30. In some circumstances, play-out may be via an
addicional interface, such as a DDE interface, Excel (TM),
etc. Real-time data interface 124 is connected to a real-time
5 database 126 which may temporarily store the raceived
streaming data during play-out.
PC 30 may further be provided with several software
tools, including an HTTP cor web browser such as a media surfer
(TM) 128 and internst explorer (TM) 130, to ailid the end-user
10 in navigating the received files and streaming data.
In a preferred embodiment, end-user PC 30 comprises
a plurality of software programs running on a PC haviang, as
mir imum requireﬁénts,_ls Mb of RAM, 100 Mb of disk cache, and
a 100 MEz Fentium (TM) processor. In addition, PC 3C
L5 preferaply comprises an ISA card having a continuous data rate
of approximately 1 Mbps and a PCI card having a continuous
data rate of approximately 4 Mbps. Other system
configurations may alternatively be employed.
Thus, as described above, the present invention
20 provides a common interface for transmitting any type of media
object via any broadcast environment. It thus permits the
merging and trarsmission of a wide variety of both static and
dynamic audio, video, and data objects 1n a manner that
provides control over broadcast parameters and regulation of
25 the end-users enabied to receive the transmitted material.
While the invention has been described in
conjunction with specific embodiments, it is evident that
numerous alternatives, modifications, and variations will be |
apparent to those skilled in the art in light of the foregoing
30 description. Accordingiy, the present invention is cdefined by

the following claims.
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1. A broadcast system, comprising:
() a content-provider facility, the content provider
S facility comprising a channel editing center, the channel

editing center comprising:
(a) a first scheduler (300c) for scheduling the

broadcast of a first plurality of media objects;
(b) an Internet Protocel link for transmitting the
10 firat plurality of objects to a broadcast facility;
(2) the broadcast facility comprising a chanael
management center, the channel management center comprising:
(a) a gecond scheduler (300a) for scheduling the

broadcast of a seconé plurality of media objects;
15 {b) a media-object retrieval manager (-04) for

coordinating the loading of scheduled media objects onto

multiplex cnannels;
(c) a subscription database (508) storing

subscription information defining at least one multimedia
20 broadcast service for providing to end users a first plurality
of related media objects including video files, audio files,
image files, and text files; and
(d) means for modifying the first and second
plurality of media objects in acccrdance with the subscription

25 information stored in the subscription database (506Db).

3. The system of claim 1, wherein the play-out of the
charnnel management center has a finite bandwidth, and wherein

the broadcast scheduling fcr at least some of the finite
30 bandwidth is performed by the first scheduler (300c).

5. The system of claim 1, wherein the channel editing center

car. be operated £rom a remote locaticn.

35

7. The system of claim 1, wherein the channel management

center can be operated from a remote location.
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B. The system of claim 1, wherein the first scheduler

further comprises a graphical user interface {(400) for

graphically scheduling the broadcast of media objects.

5 9. The system of claim 1, further comprising a media okject
tracking system, comprising:

an input desk (202) for receiving media objects
having different formats and assigning to each received media
object ore or more data attributes representative of the media

10 object;

a tracking database (206) comprising a plurality of
recoxrds, each record storing the data attributes associated
with a media obje~t and further storing distribution, use, and
modification information pertaining to the media object;

135 a media-object tracking toocl adapted to track the
distribution, use and modification of media objects, and
further adapted o update the tracking database (20€) in
accordance with collected tracking information.

20 10. The system of claim 9, further comprising a channel
editing station (208), the channel editing station being
connected to both the input desk (202) and the tracking
database (206).

A
n

25. The system of claim 10, wherein a channel editing station
1s unable to access a media object if the media object has
been assigned a data attribute that is incompatible with the
type of content to be created by the channel editing station.

30 26. The system of claim B, wherein the graphical user
interface (400) permits a use<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>