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(57) ABSTRACT

A technique for obtaining digital objects (such as songs or
video clips) from information providers in data communica-
tion networks (such as the Internet); the digital objects being
sent through channels (such as Internet radio channels or
Internet TV channels) or being otherwise made available. The
end-user gains several advantages over techniques supported
by the known art. For example, end-users may easily locate
desired digital objects, need not be connected during object
capture, can be connected through a low speed connection,
does not have to have a high capacity computer, can obtain
digital objects legally, can receive supplemental information
associated with the digital objects, can quickly scan a vast
number of digital object having been sent earlier, need not
have the required storage space for the digital objects avail-
able during object capture, can easily navigate through a
multitude of digital object channels, can easily obtain objects
with a certain desired quality, can easily obtain objects in a
certain desired format, can legally obtain digital objects at no

Int. Cl. cost and can prove that the digital objects were actually
GO6F 15/16 (2006.01) obtained legally.
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METHOD AND APPARATUS FOR
OBTAINING DIGITAL OBJECTS IN A
COMMUNICATION NETWORK

RELATED APPLICATIONS

[0001] This application is a continuation of U.S. patent
application Ser. No. 12/017,717, filed Jan. 22, 2008, which
claimed priority to U.S. Provisional Patent Application No.
60/886,026, filed Jan. 22, 2007. Both of these earlier appli-
cations were entitled “Method and Apparatus for Obtaining
Digital Objects in a Communication Network™ and are incor-
porated by reference herein in their entireties.

FIELD OF THE INVENTION

[0002] The present invention relates generally to methods
and apparatus for obtaining digital objects in a communica-
tion network. More specifically, the invention relates to a
communication system, which connects to a private or public
data communication network (such as the Internet) and pro-
vides end-users a means to obtain digital objects (such as
audio and video clips). In many jurisdictions the recording of
digital objects emanating from certain sources (e.g. Internet
radio stations and TV broadcasters) is fully legal as opposed
to file-sharing, the later being a wide spread phenomena
today.

BACKGROUND OF THE INVENTION

[0003] The present evolution of data-communication is
such that more and more users are gaining access to the
Internet worldwide. Internet has become a source of knowl-
edge, but also a marketplace for business; attracting more and
more users. Currently, there is significant pressure on the
data-communications industry to provide solutions that allow
everyone to gain access to Internet. Broadband solutions are
continuously being developed; both local as well as national
access networks have been planned and launched. Users are
connecting to the Internet via various connection types such
as fibre channels, cable TV lines, xDSL, Ethernet, GSM,
UMTS, WiFi and satellite systems.

[0004] Numerous information providers are present on the
Internet providing all kinds of services. The vast amount of
information objects has lead to the fact that specific search
engines are used by virtually all Internet users to be able to
locate relevant information objects. For static and semi-static
content on the Internet, there are several search engines avail-
able (e.g. Google and Yahoo) that provide comprehensive
coverage over large parts of the Internet. However, currently,
there is no successful method to navigate through streaming
media. There is no uniform way to search the streams and by
their nature they are volatile.

[0005] Seemingly ubiquitous human behaviour, not wanted
in the real world, such as theft, blackmail, sabotage and
violations of immaterial product and copyright rights, has
spread throughout the Internet community. Currently there
exists a huge debate amongst producers and consumers of
digital media and amongst law enforcement organizations.
Major concerns touch on what is considered legal or moral
when it comes to the means of obtaining music and films.
[0006] Users on the Internet are facing a number of prob-
lems when they are about to retrieve digital objects from the
net. For example, users that are looking for music face at least
the following difficulties: it is not easy to locate a certain
song, the song may not have the required quality, the song
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may cost money, the format of the song must be correct, the
song may not be available instantly, the retrieval of the song
may require that the users communication device is on and
connected to the Internet, the communication device must
have sufficient storage space available, the legal status of the
song may be uncertain, the song may not be transferable to
other devices (e.g. mp3 players). The same is true for other
types of media such as video, text and data.

[0007] A couple of products and services have attempted to
solve these problems but have been unable to fully provide
users the ability to navigate and browse the vast amount of
content available on modern networks such as the Internet.
One of these services is Video-on-Demand (VOD). VOD
service provides a selection of media files for a user to browse
over a dedicated connection, such as a cable network. Unfor-
tunately, the media files available to users must be pre-deter-
mined by the service provider and pre-loaded into the service
provider’s dedicated servers. This forces the VOD user into a
drastically limited selection of files to view. Further, this only
allows the VOD user to view files on the VOD system’s
dedicated device, such as a cable box, and on the dedicated
system; a user cannot view the files outside of that system.

[0008] A second product that has tried to solve consumers’
need for unfettered access to media is the Digital Video
Recorder (DVR). One of the well known DVR products is the
Tivo. These products allow a user to schedule a recording of
a TV show in advance, and allow the user to use VCR-like
functions when watching that show (e.g., pause, rewind, fast
forward). Some cable companies have considered locating
these DVRs in a central location at the cable company. Unfor-
tunately, DVR technology suffers from serious disadvan-
tages. First, DVRs, like VOD services, are limited to the
content available on the dedicated connection those DVRs
receive (e.g., satellite or cable networks). A DVR cannot
actively seek out new forms of media beyond what is prede-
termined to be available by the dedicated service provider; not
to mention being able to browse the offerings of multiple
service providers. Second, DVRs are individually owned and
managed, in that they require excessive bandwidth in order to
operate for a vast user network. For example, if X users want
to record a specific program, X connections to the media are
required on the dedicated connection; this is the case regard-
less of location of the DVR. Third, DVRs are only able to
operate because off of scheduling information the DVR
receives well in advance of the scheduled recording; infor-
mation that many content providers on the internet do not or
cannot provide in such a manner.

[0009] Data aggregation services have also been devel-
oped. These services, some of which rely on the RDF Site
Summary (RSS) feed, allow a user to receive updates or
summaries of information presented on the Internet. RSS
services are predominantly used in the context of blogs and
news sites, where a user only wants to see new information.
Unfortunately, while an RSS feed may be able to present
updates to a previously subscribed news service or blog to a
user, RSS technology is not able to search and aggregate
media from providers unknown to the RSS user. This is
because the RSS user must set-up the RSS feed to connect
directly to a provider before that feed can have any effect.
Another disadvantage is that the content provider must enable
RSS technology on the server-side of the connection in addi-
tion to the client. Many content providers are either unable or
unwilling to allow this kind of access to their content. Further,
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similar to the DVR product, bandwidth issues crop up in that
an RSS feed is delivered to each user individually.

[0010] Applicants have identified that there are several
problems in the present way of accessing the Internet and
searching for specific digital objects and subsequently obtain-
ing them because of several reasons described above and
hereunder. Several novel solutions have been devised to over-
come these problems.

[0011] Other problems and drawbacks also exist.
SUMMARY OF THE INVENTION
[0012] According to one embodiment, the invention com-

prises a system and method for receiving a request fora media
object, searching one or more undedicated media streams,
locating the media object on an undedicated media stream,
recording a copy of the media object from the undedicated
media stream, and making the copy available to a remote user.
The various embodiments may allow the user to be discon-
nected from the system while recording takes place.

[0013] The present invention relates generally to methods
and apparatus for obtaining digital objects in a communica-
tion Network. More specifically, the invention relates to a
communication system, which connects to a private or public
data communication network (such as the Internet) and pro-
vides end-users a means to obtain digital objects (such as
audio and video clips). In many jurisdictions the recording of
digital objects emanating from certain sources (e.g. Internet
radio stations and TV broadcasters) is fully legal as opposed
to “file sharing”, the later being a wide spread phenomena
today.

[0014] When the present invention is implemented, a user
may enter search criteria, such as song or artist, and then just
wait for a while and a legal recording of a song will be
obtained automatically. In variants of the invention, the user
does not even have to be connected to the Internet during the
search and retrieval of the song. This allows end-users a
convenient way of obtaining legal copies of music. The inven-
tion is not restricted to just music. Instead, end-users may
obtain a multitude of different media types such as audio,
video, data and text.

[0015] The present invention is in no way limited to the
Internet or its current state. All the methods and apparatus
may be applied in other data communication networks pro-
viding communication means between two or more distinct
places. In fact, one would expect that the current invention
would suit even better in future communication systems with
higher bandwidths and more information providers.

[0016] The present invention has numerous benefits and
advantages. The invention provides an efficient and effective
to search the vast amount of media streams available on the
Internet. It also allows users to find digital objects that com-
port with legal principles of the users’ jurisdictions.

[0017] Other benefits and advantages of the invention will
be apparent to the person of ordinary skill in the art.

[0018] Accordingly, it is one object of the present invention
to overcome one or more of the aforementioned and other
limitations of existing systems and methods for media pre-
sentation inherent those systems.

[0019] It is another object of the invention to provide a
system and method for providing legal way to find media on
the Internet.

[0020] It is yet another object of the invention to provide a
media browsing system that is simple to use and time-effi-
cient for the user.
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[0021] The accompanying drawings are included to pro-
vide a further understanding of the invention and are incor-
porated in and constitute part of this specification, illustrate
several embodiments of the invention and, together with the
description, serve to explain the principles of the invention. It
will become apparent from the drawings and detailed descrip-
tion that other objects, advantages and benefits of the inven-
tion also exist.

[0022] Additional features and advantages of the invention
will be set forth in the description that follows, including the
figures, and in part will be apparent from the description, or
may be learned by practice of the invention. The objectives
and other advantages of the invention will be realized and
attained by the system and methods, particularly pointed out
in the written description and claims hereof as well as the
appended drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] Thepurpose and advantages of the present invention
will be apparent to those of skill in the art from the following
detailed description in conjunction with the appended draw-
ings in which like reference characters are used to indicate
like elements, and in which:

[0024] FIG. 1 illustrates a communication system where a
number of different communication networks and nodes are
interconnected according to the current state of the art;
[0025] FIG. 2 illustrates a more detailed communication
system where a number of different communication networks
and nodes are interconnected according to the current state of
the art;

[0026] FIG. 3 illustrates a communication system where a
number of different communication networks and nodes are
interconnected according to the current state of the art;
[0027] FIG. 4 illustrates a detailed communication system
according to one aspect of the invention where a number of
different communication networks and nodes are intercon-
nected according to variants of the present invention;

[0028] FIG. 5 illustrates a detailed communication system
according to one aspect of the invention where a number of
different communication networks and nodes are intercon-
nected according to variants of the present invention;

[0029] FIG. 6 illustrates a detailed communication system
according to one aspect of the invention where a number of
different communication networks and nodes are intercon-
nected according to variants of the present invention;

[0030] FIG. 7 illustrates a communication system accord-
ing to various aspects of the invention with user interaction
with the system;

[0031] FIG. 8 illustrates a communication system accord-
ing to various aspects of the invention with user interaction
with the system;

[0032] FIG. 9 illustrates a communication system accord-
ing to variants of the invention with user interaction with the
system,

[0033] FIG. 10illustrates a detailed communication system
according to one aspect of the invention where a number of
different communication networks and nodes are intercon-
nected according to variants of the present invention

DETAILED DESCRIPTION OF THE INVENTION

[0034]
to....

Embodiments of the present invention are directed
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Definitions

[0035] In order to simplify the description below, several
definitions are made hereunder:

[0036] End-User Properties (Hereafter Denoted EUP)

[0037] According to various aspects of the invention, an
end-user’s properties may be constituted by any combination
and/or permutation of one or several properties, including but
not limited to; a system unique identifier (id), her real name,
date of birth, gender, body size(s) (e.g. length, waist), citizen-
ship, location, country where she lives, preferred language(s),
installed program(s), program settings, preferred way(s) of
conveying obtained digital objects (e.g. e-mail, IM address,
web, local storage), alias name, password, picture(s) depict-
ing herself] presentation picture(s) (not necessarily constitut-
ing the appearance of the end user), instant messaging (IM)
address(es), IP address(es), MAC address, TCP/UDP port
address(es), device type(s), browser user agent(s), operating
system(s) used, willingness to receive ads, cookies and/or
content stored by browser user agents, GUID number (e.g.
{3F2504E0-4F89-11D3-9A0C-0305E82C3301}),  e-mail
address, phone number, zip/postal code, encryption keys(s),
last login date and/or time, MSISDN (for wireless devices),
time zone on the user’s current location, time zone on the
user’s home location, content stored at a database at the users
premises.

[0038] Digital Object Channel Properties
Denoted DOCP)

[0039] According to various aspects of the invention, a
Digital Object Channel’s properties (or short a “channel”)
may be constituted by any combination and/or permutation of
one or several properties, including but not limited to; a
system unique identifier (id), a station name, a digital coding
type (DCT as described below), a maximum number of users
that may connect to the digital object channel, the current
number of users currently connected to the digital object
channel, an indication of the technology and/or hardware
used to provide the channel (e.g. number of CPUs, Memory
size, use of cluster technology, net communication through-
put), indication of presence of commercial information in the
channel, current digital object being transmitted, a descrip-
tion of the channel transmission properties, the current bit-
rate, the maximum bit-rate, the average bit-rate, the use of
error correction, the communication protocol(s) used to con-
vey digital objects (CP as described below), a rank of the
channel’s popularity, the genre of digital object being trans-
mitted (e.g. rock, pop, disco, news TV), a description of the
probability for certain digital objects to appear in the stream
(e.g. morning news, music, “Beatles™=2%), a description of
the author of the current digital object being provided in the
channel, a description of the performer(s) in the current digi-
tal object being provided in the channel (e.g. artist), a descrip-
tion of the name of the current digital object being provided in
the channel (e.g. song name), a URL associated with the
channel (e.g. ahomepage of the channel or channel provider),
a communication descriptor used to initiate a channel, an
Internet address used to initiate a channel, an IP number used
to initiate a channel, a port address used to initiate a channel,
an encryption key needed to initiate a channel, a password
needed to initiate a channel, a know secret needed to initiate
achannel, a picture associated with the channel, an indication
of the legality of obtaining and/or storing objects sent in the
channel, the time when the channel is active, time zone where
the channel is produced, any set of parameters describing

(Hereafter
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digital rights or restrictions a user might have when storing or
playing Digital Objects emanating from the channel (e.g.
DRM)

[0040] Service Provider Properties (Hereafter Denoted
SPP)
[0041] According to various aspects of the invention, a

Service Provider’s properties may be constituted by any com-
bination and/or permutation of one or several properties,
including but not limited to; a system unique identifier (id), its
country of registration, its digital object channel(s) (said
DOCP(s)), its legal jurisdiction, its name, its legal name, its
registration identity, picture(s) depicting its logo, presenta-
tion picture(s) (not necessarily constituting the appearance of
the service provider’s logo), instant messaging (IM) address
(es), IP address(es), MAC address, TCP/UDP port address
(es), e-mail address, phone number, zip/postal code, encryp-
tion keys(s), time zone on the service provider’s location.
[0042] Note that, in some of the various embodiments and
aspects, a said DOCP can be described also as a said SPP
(since the latter may contain one or several DOCPs).

[0043] Digital Object Properties (Hereafter Denoted DOP)

[0044] According to various aspects of the invention, a
digital object’s properties may be constituted by any combi-
nation and/or permutation of one or several properties,
including but not limited to; a system unique identifier (id), its
title, date of creation, time of creation, content type (e.g.
MIME:audio/mp3), URL, land of creation, author, artist(s),
language(s), alias name, picture(s) depicting it, picture(s)
depicting an album on which the digital object was released,
presentation picture(s) (not necessarily constituting the
appearance of the digital object), copyright holder, copyright
existing flag, protection flag, content (e.g. the digital object
content, for example the actual sound in an audio clip), check-
sum, digital signature, pointer to original digital object,
album title, track number, genre (e.g. blues, rock, classical),
lyrics, comments, duration, bit-rate, audio channels, object
coding, audio coding, video coding, audio sample rate, video
frame rate, image width, image height, image resolution,
compression method, encryption method, encryption key,
sample depth (e.g. bits), text coding, thumbnail picture,
extraction of audio, extraction of video, its DOT (as defined
below), any set of parameters describing digital rights or
restrictions a user might have when storing or playing/ren-
dering the Digital Object (e.g. DRM)

[0045] Digital Object Types (Hereafter Denoted DOT)

[0046] According to various aspects of the invention, digi-
tal objects can represent a plurality of different media types
constituted by any combination and/or permutation of one or
several media types, including but not limited to; audio,
video, pictures, stock information, news, text, digital docu-
ments, tv, weblog (blog), podcast, web pages, or similar and/
or derivates of these media types. The digital object type can
be coded and/or tagged in many ways, including the MIME
format.

[0047]

[0048] According to various aspects of the invention, digi-
tal objects can be conveyed using a plurality of different
communication protocols constituted by any combination
and/or permutation of one or several communication proto-
cols, including but not limited to; streaming media protocols,
RTP, ftp, http, https, RSS, SMTP, e-mail, instant messaging
(IM), NFS, SMB, remote file system protocols, tcp, udp,
Ipv4, Ipv6, SIP, DVBT, DAB, CEPT, BitTorrent, Fast Track,

Communication Protocols (Hereafter Denoted CP)
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Direct Connect, Gnutella and eDonkey, mms, or similar and/
or derivates of these communication protocols.

[0049] Digital Coding Types (Hereafter DCT)

[0050] According to various aspects of the invention, digi-
tal objects can be coded using a plurality of different coding
formats constituted by any combination and/or permutation
of'one or several communication protocols, including but not
limited to; mp3 (MPEG-1 Audio Layer 3), AAC, AAC+, Ogg
Vorbis, mp2, mp3PRO, AC-3, ATRAC, QDesign, AMR-
WB+, RealAudio, speex, CELP, zip, mpg2, mpgd, pcm,
XML, Flash, FLAC, Monkey’s audio, SHN, TTA, WavPack,
Apple Lossless, AIFF, AU, WAV, G.711, G.722, G.722.1,
G.722.2, G.723, G.723.1, G.726, G.728, G.729, G.729.1,
(.729a, Microsoft Windows Media file format, WMA, BMP,
GIF, ILBM, PCX, PNG, TGA, TIFF, WMP, JPEG, JPEG
2000, JPEG-LS, JBIG, JBIG2, MPEG-, MPEG-2, MPEG-4,
MPEG-4/AVC, H.261, H.262, H.263, H.264, AVS, Bink,
Dirac, Indeo, MIPEG, RealVideo, VC-1, Theora-VP6, VP7,
WMV, 3GP, ASF, AV, FLV, Matroska, MP4, MXF, NUT,
Ogg, Ogg Media, QuickTime, RealMedia or similar and/or
derivates of these coding formats.

[0051] Meta-data is data associated with a digital object
and can be embedded with the digital objects (e.g. ID3 tags in
mp3 files) or can be otherwise associated with the digital
object (e.g. storing information elements in a database and
associate the information elements to one or several digital
objects or obtained from another store (such as CDDB or a
web server)). For example, a meta-data information element
may define the author of a song.

[0052] Triggering

[0053] According to various aspects of the invention, the
process of triggering on a certain event will be used. In one or
several variants of the invention, the triggering process com-
prises the following steps:

[0054] determining a certain set of one or several search
criteria (hereafter triggering conditions) pertaining to a
desired digital object or digital objects, the triggering
condition being one or several of said DOP, DOCP, SPP,
DOT, CP or DCT satisfying certain variables and rela-
tions (for example {objecttype=music, artist=*U2",
format=mp3, bitrate>64 kbit/s}),

[0055] entering the triggering condition(s) set in the sys-
tem,
[0056] monitoring any object properties and comparing

they within the triggering condition(s) set within the
search scope (e.g. one or several digital object channel),
the object properties being any of the said DOP, DOCP,
SPP, DOT, CP or DCT,

[0057] upon a match, inform an application in the sys-
tem.
[0058] For example, if the above search criteria were

entered, the system may trigger on {song=“Sunday bloody
Sunday.mp3”, format=mp3, bitrate=128 kbit/s,
channel=“http://station.someserver.com/rock: 3000} or
{song=“one.mp3”, format=mp3, bitrate=128  kbit/s,
channel=“http://station.someotherserver.com/rock:4001”’}.
[0059] The above process may be referred to as “trigger-
ing”, “trigger”, “triggered” or similar wording depending on
language context.

[0060] The term “triggering conditions” may also referred
to in this document.

[0061] It shall be noted that “triggering” may be applied
such that triggering conditions are compared to real time
object properties arriving in some part of a system but just as
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well, in certain variants of the invention, such that triggering
conditions are compared to object properties being stored
before the triggering conditions were applied or entered (e.g.,
searching for an object in a database for all the songs written
by a certain author, whereby the songs were recorded in
advance of the search).

[0062] Digital Object and/or Channel Adaptation (Hereat-
ter DOCA)
[0063] According to various aspects of the invention, digi-

tal objects and digital object channels over which they are sent
may be handled or adapted so it may fit the end user’s require-
ments or other requirements better. This includes, but is not
limited to; compression of the digital object such that its
digital representation will be reduced in size, changing the
object coding format of the digital object (from any format in
said DCT to another or same format in said DCT), changing
the speed of the digital object channel (e.g. to reduce band-
width requirements or to reduce the time to convey the digital
object), changing the communication protocol (from any pro-
tocol in said CP to another or same format in said CP),
changing the digital object channel properties (from any digi-
tal object channel property in said DOCP to another or same
property in said DOCP), changing the service provider prop-
erties (from any service provider property in said SPP to
another or same property in said SPP), changing the time the
digital object is transmitted, splitting a digital object in sev-
eral parts.

THE PRIOR ART

[0064] FIG. 1 illustrates a communication system 10,
where a number of different communication networks and
nodes are interconnected according to the current state of the
art. Several information providers have communication
devices (e.g. servers) connected to a communication network
such as the Internet. For example; service provider SP1 has a
communication device 100 that connects to a communication
network 112 via a communication link 103, service provider
SP2 has a communication device 101 that connects to a com-
munication network 112 via acommunication link 104 and so
forth until service provider SPN that has a communication
device 102 that connects to a communication network 112 via
a communication link 105. There are communication net-
works similar to 10 where N is substantially larger than
10,000.

[0065] The N communication devices of the service pro-
viders (100, 101 through 102) are typically, but not necessar-
ily, characterized by their comparatively high computational
power, data throughput, large memory and persistent storage
size, and significant robustness in terms of up time.

[0066] The N communication links (103, 104 through 105)
are typically, but not necessarily, characterised by their com-
paratively high bandwidth throughput, their significant
robustness in terms of up time and supervision, and by its
predictability of behaviour that remains largely constant over
time.

[0067] Several end-users have communication devices
(e.g. PCs, laptops, or wireless devices) connected to a com-
munication network such as the Internet. For example; end-
user U1 has a communication device 109 that connects to a
communication network 112 via a communication link 108,
end-user U2 has a communication device 110 that connects to
a communication network 112 via a communication link 107
and so forth until end-user UM that has a communication
device 111 that connects to a communication network 112 via
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a communication link 106. There are communication net-
works similar to 10 where M is substantially larger than
1,000,000.

[0068] The M communication devices of the end-users
(109, 110 through 111) are typically varying significantly in
terms of computational power, data throughput, memory and
persistent storage size, and robustness in terms of up time.
Some end-users are running on a communication device with
characteristics similar to 100, whereas others end-users are
communicating through hand-held devices with small
screens, reduced memory size and low computational power.
[0069] The M communication links (103, 104 through 105)
are typically varying significantly in terms of bandwidth
throughput, robustness in terms of up time, supervision, and
predictability of behaviour that may vary significant over
time. Some end-users are connected via a communication
link with characteristics similar to (103), whereas others are
connected via wireless connections with low-speed, periodi-
cal outages, unpredicted behaviour, and with its major prop-
erties varying significantly over time.

[0070] There are communication systems similar to 10,
where the number of end-users (M) is significantly higher
than the number of service providers (N), such that
M>N*100.

[0071] The service providers provide digital objects includ-
ing but not limited to audio and video in many ways. Digital
objects may, for example, be conveyed using the http protocol
(such as the ShoutCAST protocol does) coded in the mp3
format.

[0072] The digital objects are often provided in digital
object channels such as a radio or TV channel. A service
provider typically provides several different digital object
channels.

[0073] FIG. 2 shows a communication system 10, where
user Ul with communication device 109 has set up a com-
munication channel 122 with SP1 in order to obtain digital
objects. User Ul has an application 121 (e.g. Microsoft
Media Player or Winamp) installed and running on her com-
munication device. The application 121 connects to a channel
feed application 120 on the object server 100 via the channel
122, the channel 122 being fed with digital objects via the
channel feed application 120. As digital objects are passed
from the channel feed application 120, via the channel 122 to
the application 121, the later renders and/or stores the digital
objects. Rendering can be made in real-time, near real-time or
substantially later. The channel 122 is conveyed over the
communication channel 108, the communication network
112 and the communication link 103.

[0074] As will be apparent by the observant reader, several
disadvantages are now imposed on the end-user U1, the end
user’s communication device 109, the communication link
108, the communication network 112, the communication
links 103-105, the application 121, the channel feed applica-
tion 120 and the channel 122.

[0075] Suppose the end user U1 is looking for a particular
digital object (such as a certain song, a song made by a certain
artist, a certain film, etc), which she wants to be stored, stored
via and/or rendered at the end user’s communication device.
Most service providers have services where digital objects are
transmitted in a way that the order and time digital objects are
transmitted are non-deterministic by end-users in advance
(e.g. radio channels). Also, the bandwidth of the channel 122
is limited (often to what can be rendered in real-time) and the
objects are only available momentarily (e.g. streaming digital
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objects). Bandwidth is further limited by/consumed in the
communication link 102, the communication link 108 and the
communication network 112.

[0076] One approach would be to continuously monitor
one channel (such as 122) and wait until a desired object is
deemed to be in the channel. Upon detection of the object, the
object can be obtained for later storage and/or rendering at the
user U1. Unfortunately, since the bandwidth o 103,108, 112
and 122 is limited, the expected time to get a desired object
would be substantial, especially if the desired digital object is
transmitted with low frequency (for example a user would
probably have to wait several years to capture the song “Mary
had a little Lamb” on a rock radio station).

[0077] The user could alleviate this slightly by selecting a
digital object channel with higher probability of sending the
desired digital object (e.g. selecting a children’s channel
instead of a rock channel). However, this would require the
user to have prior knowledge of the digital object probabili-
ties distributed over the different channels available from a
plurality of information providers, each potentially providing
a substantial number of different channels.

[0078] Another disadvantage to this system is that the com-
munication link 108 may be slow and with intermittent avail-
ability, reducing the user’s probability to obtain a desired
digital object with full integrity.

[0079] Further, the time from when the information provid-
ers disclose the desired digital objects’ properties (e.g. the
name of the song) to the actual transmission of the digital
object, may be to short for the application (121) to be able to
obtain the entire desired digital object. Some information
providers do not even disclose any (or insufficient to deter-
mine triggering of recording) object properties.

[0080] FIG. 3 illustrates a communication system 50 where
anumber of different communication networks and nodes are
interconnected according to the current state of the art. In
principle, the system is similar to the communication system
10, however the communication devices 109, 110, and 111
can communicate with each other (directly or indirectly), for
example user M and U2 may notify user Ul what digital
objects are currently conveyed in user M’s and U2’s active
digital object channel(s). This allows U1 to be informed about
a plurality of digital object channels without having to moni-
tor them individually. Example of such systems is “Radio
Tracker” made by RapidSolution Software AG, Germany.
[0081] Applicants have therefore identified several
improvements over the current state of the known art
described hereunder.

[0082] The System

[0083] The following content presentation systems
described in FIGS. 4-10 may include instructions executed on
a computer. These systems may be or include a computer
system. They may be described in the general context of
computer-executable instructions, such as program modules,
being executed by a computer. Generally, program modules
include routines, programs, objects, components, data struc-
tures, etc. that perform particular tasks.

[0084] Those skilled in the art will appreciate that the
invention may be practiced with various computer system
configurations, including hand-held wireless devices such as
mobile phones or PDAs, multiprocessor systems, micropro-
cessor-based or programmable consumer electronics, mini-
computers, mainframe computers, and the like. The invention
may also be practiced in distributed computing environments
where tasks are performed by remote processing devices that
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are linked through a communications network. In a distrib-
uted computing environment, program modules may be
located in both local and remote computer storage media
including memory storage devices.

[0085] The computer system may include a general pur-
pose computing device in the form of'a computer including a
processing unit, a system memory, and a system bus that
couples various system components including the system
memory to the processing unit.

[0086] Computers typically include a variety of computer
readable media that can form part of the system memory and
be read by the processing unit. By way of example, and not
limitation, computer readable media may comprise computer
storage media and communication media. The system
memory may include computer storage media in the form of
volatile and/or nonvolatile memory such as read only memory
(ROM) and random access memory (RAM). A basic input/
output system (BIOS), containing the basic routines that help
to transfer information between elements, such as during
start-up, is typically stored in ROM. RAM typically contains
data and/or program modules that are immediately accessible
to and/or presently being operated on by processing unit. The
data or program modules may include an operating system,
application programs, other program modules, and program
data. The operating system may be or include a variety of
operating systems such as Microsoft Windows® operating
system, the Unix operating system, the Linux operating sys-
tem, the Xenix operating system, the IBM AIX™ operating
system, the Hewlett Packard UX™ operating system, the
Novell Netware™ operating system, the Sun Microsystems
Solaris™ operating system, the OS/2™ operating system, the
BeOS™ operating system, the Macintosh™® operating sys-
tem, the Apache™ operating system, an OpenStep™ operat-
ing system or another operating system or platform.

[0087] Ata minimum, the memory includes at least one set
of instructions that is either permanently or temporarily
stored. The processor executes the instructions that are stored
in order to process data. The set of instructions may include
various instructions that perform a particular task or tasks,
such as those shown in the appended flowcharts. Such a set of
instructions for performing a particular task may be charac-
terized as a program, software program, software, engine,
module, component, mechanism, or tool. The following con-
tent presentation systems may include a plurality of software
processing modules stored in a memory as described above
and executed on a processor in the manner described herein.
The program modules may be in the form of any suitable
programming language, which is converted to machine lan-
guage or object code to allow the processor or processors to
read the instructions. That is, written lines of programming
code or source code, in a particular programming language,
may be converted to machine language using a compiler,
assembler, or interpreter. The machine language may be
binary coded machine instructions specific to a particular
computer.

[0088] Any suitable programming language may be used in
accordance with the various embodiments of the invention.
Iustratively, the programming language used may include
assembly language, Ada, APL, Basic, C, C++, COBOL,
dBase, Forth, FORTRAN, Java, Modula-2, Pascal, Prolog,
REXX, and/or JavaScript for example. Further, it is not nec-
essary that a single type of instruction or programming lan-
guage be utilized in conjunction with the operation of the
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system and method of the invention. Rather, any number of
different programming languages may be utilized as is nec-
essary or desirable.

[0089] Also, the instructions and/or data used in the prac-
tice of the invention may utilize any compression or encryp-
tion technique or algorithm, as may be desired. An encryption
module might be used to encrypt data. Further, files or other
data may be decrypted using a suitable decryption module.

[0090] The computing environment may also include other
removable/nonremovable, volatile/nonvolatile computer
storage media. For example, a hard disk drive may read or
write to nonremovable, nonvolatile magnetic media. A mag-
netic disk drive may read from or writes to a removable,
nonvolatile magnetic disk, and an optical disk drive may read
from or write to a removable, nonvolatile optical disk such as
a CD ROM or other optical media. Other removable/nonre-
movable, volatile/nonvolatile computer storage media that
can be used in the exemplary operating environment include,
but are not limited to, magnetic tape cassettes, flash memory
cards, digital versatile disks, digital video tape, solid state
RAM, solid state ROM, and the like. The storage media are
typically connected to the system bus through a removable or
non-removable memory interface.

[0091] The processing unit that executes commands and
instructions may be a general purpose computer, but may
utilize any of a wide variety of other technologies including a
special purpose computer, a microcomputer, mini-computer,
mainframe computer, programmed micro-processor, micro-
controller, peripheral integrated circuit element, a CSIC
(Customer Specific Integrated Circuit), ASIC (Application
Specific Integrated Circuit), a logic circuit, a digital signal
processor, a programmable logic device such as an FPGA
(Field Programmable Gate Array), PLD (Programmable
Logic Device), PLA (Programmable Logic Array), RFID
integrated circuits, smart chip, or any other device or arrange-
ment of devices that is capable of implementing the steps of
the processes of the invention.

[0092] It should be appreciated that the processors and/or
memories of the computer system need not be physically in
the same location. Each of the processors and each of the
memories used by the computer system may be in geographi-
cally distinct locations and be connected so as to communi-
cate with each other in any suitable manner. Additionally, it is
appreciated that each of the processor and/or memory may be
composed of different physical pieces of equipment.

[0093] A user may enter commands and information into
the computer through a user interface that includes input
devices such as a keyboard and pointing device, commonly
referred to as a mouse, trackball or touch pad. Other input
devices may include a microphone, joystick, game pad, sat-
ellite dish, scanner, voice recognition device, touch screen,
toggle switch, pushbutton, or the like. These and other input
devices are often connected to the processing unit through a
user input interface that is coupled to the system bus, but may
be connected by other interface and bus structures, such as a
parallel port, game port or a universal serial bus (USB).

[0094] One or more monitors or display devices may also
be connected to the system bus via an interface. In addition to
display devices, computers may also include other peripheral
output devices, which may be connected through an output
peripheral interface. The computers implementing the inven-
tion may operate in a networked environment using logical
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connections to one or more remote computers, the remote
computers typically including many or all of the elements
described above.

[0095] Various networks may be implemented in accor-
dance with embodiments of the invention, including a wired
orwireless local area network (LAN) and a wide area network
(WAN), wireless personal area network (PAN) and other
types of networks. When used in a LAN networking environ-
ment, computers may be connected to the LAN through a
network interface or adapter. When used in a WAN network-
ing environment, computers typically include a modem or
other communication mechanism. Modems may be internal
or external, and may be connected to the system bus via the
user-input interface, or other appropriate mechanism. Com-
puters may be connected over the Internet, an Intranet, Extra-
net, Ethernet, or any other system that provides communica-
tions. Some suitable communications protocols may include
TCP/IP, UDP, or OSI for example. For wireless communica-
tions, communications protocols may include Bluetooth,
Zigbee, IrDa or other suitable protocol. Furthermore, com-
ponents of the system may communicate through a combina-
tion of wired or wireless paths. For some aspects of the
invention, such as for the transfer of payments, the commu-
nications infrastructure may include networked systems such
as the Electronic Funds Transfer (EFT) network, trade
exchanges, and other communication channels known in the
industry for implementing trading transactions (which may
include settlement operations) such that those described
herein.

[0096] Although many other internal components of the
computer are not shown, those of ordinary skill in the art will
appreciate that such components and the interconnections are
well known. Accordingly, additional details concerning the
internal construction of the computer need not be disclosed in
connection with the present invention.

[0097] FIG. 4 shows an improved communication system
20 according to aspects of the invention, where user U1 with
communication device 109 may set up a communication
channel 122 with SP1, communication channel 125 with SP2
and so on until the communication channel 126 with SP K.
User Ul may have an improved application 130 installed and
running on her communication device. The application 130
may connect to channel feed applications on the object serv-
ers 100-102 via the channels 122, 125, and 126, the channels
122, 125, and 126 being fed with digital objects via the
channel feed applications 120, 123, and 124. As digital
objects are passed from the channel feed applications 120,
123, and 124, via the channels 122, 125, and 126 to the
application 130, the later may render or store the digital
objects. Rendering may be made in real-time, near real-time,
or substantially later.

[0098] The channel 122 may be conveyed over the commu-
nication channel 108, the communication network 112, and
the communication link 103. The channel 125 may be con-
veyed over the communication channel 108, the communica-
tionnetwork 112, and the communication link 104. The chan-
nel 126 may be conveyed over the communication channel
108, the communication network 112, and the communica-
tion link 105.

[0099] According to some aspects of the invention, the
application 130 may connect to an arbitrary number of digital
object channels. In particular, the application may connect to
K digital object channels. The advantage with this solution is
that the likelihood of encountering a digital object that is
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desired would approximately increase by a factor of K com-
pared to system 10. Unfortunately, the bandwidth require-
ments of the communication link 108, the load imposed by
the application 130 on the communication network 112, the
aggregated load imposed on the communication links 103,
104, and 105, the aggregated load on the channel feed appli-
cations 120, 123, and 124, and on the object servers 100, 101,
and 102 will also increase by a factor of K. If there are M users
each connecting to K digital object channels, it may be shown
that the aggregated load on the communication network 112,
the communication links 103, 104, and 105, the aggregated
load on the channel feed applications 120, 123, and 124, and
on the object servers 100, 101, and 102 will be proportional to
K*M.

[0100] According to yet another embodiment of the present
invention, the application 130 may be improved such that it
will not obtain the digital objects directly, but instead may
monitor channel digital object descriptors being provided by
the information providers. In a variant of the invention, the
digital object descriptors may be available at the object serv-
ers 100, 101, and 102 and are readily available in advance,
real-time, or near-real-time. Upon detection of a desired digi-
tal object being transmitted in one of the monitored channels
(for example, 125), the application may connect to the chan-
nel 125 and may obtain the digital object from the appropriate
object server 101. This solution has a number of advantages
over the previous method. For example, the bandwidth
requirements may be reduced substantially on all communi-
cation links, networks, and nodes provided that the digital
objects descriptors are smaller than the actual digital objects.

[0101] This embodiment may rely on advance, real-time, or
near-real-time information on digital object data being avail-
able, the communication channel 108 being sufficient and
available, or stringent timing requirements being imposed on
the application 130. Also, if the number of monitored chan-
nels K is selected such that it is large (e.g. larger than 1000)
the communication overhead may still be substantial, espe-
cially if each channel needs to be monitored with short inter-
vals.

[0102] The monitoring of descriptors of digital objects cur-
rently being transmitted on one or more of the K channels
may also be obtained indirectly from another server 128 in the
communication network 20. In some of the aspects of the
invention, the server 128 may be updated in advance, real-
time or near-real-time by some entity or entities having
knowledge of what is to/are being sent in the different chan-
nels (e.g. 120, 123, and 124).

[0103] The monitoring of descriptors of digital objects cur-
rently being transmitted on the K channels can also be
obtained from other sources than 100, 101, 102 and 128.

[0104] According to another of the various embodiments of
the invention, the service provider’s channel feed application
(s) may notify the application 130 whenever a digital object
matching the search criteria is about, is, or has just been
transmitted. This may allow, for example, K different chan-
nels to be constantly monitored with minimum bandwidth
implication. When a triggering event is detected, a message
may be sent to the application 130 that, in turn, may connect
to the appropriate associated digital object channel and obtain
the desired digital object. This has the advantage that the load
on the communication links, the communication networks,
and the application(s) may be reduced. In some of the aspects
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of the invention, both the application 130 and supervised
channel feed application(s) may be changed to support this
functionality.

[0105] According to various embodiments of the invention,
one or several designated server(s), such as 128, may be used
to monitor a plurality of digital object channels and, upon a
triggering event, it or they may trigger the application 130 to
obtain the desired digital object(s). In this case, the channel
feed application may not need to be changed (provided that
just said server(s) (e.g. 128) are notified else way).

[0106] Instead of the end-users connecting themselves to
the information providers, embodiments and aspects of the
system may connect to several information providers and
monitor the incoming digital objects. The system may then
relay one or several desired digital objects to the end-users
thereby saving substantial bandwidth.

[0107] FIG. 5 shows an improved communication system
30 according to aspects of the invention, where user U1 with
communication device 109 has set-up a communication ses-
sion 144 with an application 142. The application 142 may set
up a communication channel 145 with SP1, a communication
channel 146 with SP2, and so on until the communication
channel 147 with SP K. User U1 may have an application 143
installed and running on her communication device (e.g. a
browser) used for communicating with the application 142.
The application 142 may connect to channel feed applications
on the object servers 100, 101, and 102 via the channels 145,
146, and 147, the channel 145, 146, and 147 being fed with
digital objects via the channel feed applications 120, 123, and
124. As digital objects are passed from the channel feed
applications 120, 123, and 124, via the channels 145, 146, and
147 to the application 142, the later may render or store the
digital objects.

[0108] The session 144 may be conveyed over the commu-
nication link 141, the communication network 112, and the
communication link 108. The communication channel 145
may be conveyed over the communication link 141, the com-
munication network 112, and the communication link 103.
The communication channel 146 may be conveyed over the
communication link 141, the communication network 112,
the communication link 104, and so on until the communica-
tion channel 147 that is conveyed over the communication
link 141, the communication network 112, and the commu-
nication link 105.

[0109] The communication device 140 may, but not neces-
sarily, be characterised by its comparatively high computa-
tional power, data throughput, large memory and persistent
storage size, and significant robustness in terms of up time.
[0110] The communication link 141 may, but not necessar-
ily, be characterised by its comparatively high bandwidth
throughput, its significant robustness in terms of up time and
supervision and by its predictability of behaviour that
remains largely constant over time.

[0111] According to an embodiment of the invention, the
end user Ul may use an application (e.g. 143) to convey
triggering conditions directly or indirectly to the application
142. The application 142 may be similar to said application
130, the application 143 may be setting or has set-up a digital
object channel through session 144 from the application 142.
The application 142 may continuously monitor the K digital
object channels and, upon determining a triggering event,
relay the appropriate digital object channel to the end-user’s
application 143. The application 143 may then obtain the
desired digital object(s).
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[0112] In order to better adapt to the end-user’s or other
requirements, the application 142 may optionally adapt the
desired digital object(s) or the digital object channel accord-
ing to said DOCA. In particular, the digital object channel
may be delayed such that triggering may occur and a new
object communication transmission may be commenced in a
timely fashion so that the end-user’s application 143 may
obtain the digital object in its entirety.

[0113] According to some of the aspects of the invention,
the application 142 may connect to an arbitrary number of
digital object channels. In particular, the application may
connect to K digital object channels. The advantage with this
solution is that the likelihood of encountering a digital object
that is desired would approximately increase by a factor of K
compared to system 10. Unfortunately, the bandwidth
requirements of the communication link 141, the load
imposed by the application 142 on the communication net-
work 112, the aggregated load imposed on the communica-
tion links 103, 104, 105, and 141, the aggregated load on the
channel feed applications 120, 123, and 124), and on the
object servers 100, 101, and 102 may also increase by a factor
of K. However, compared to earlier devised methods herein,
if there are M users each connecting to K digital object chan-
nels, it may be shown that the aggregated load on the com-
munication network 112, the communication links 103, 104,
and 105, the aggregated load on the channel feed applications
120,123, and 124, and on the object servers 100,101, and 102
may be proportional to K and is not influenced on the number
of'users M. This is a huge improvement, bearing in mind that
there might be millions of potential users.

[0114] According to yet another embodiment of the present
invention, the application 142 may be improved such that it
may not obtain the digital objects directly, but may instead
monitor channel digital object descriptors being provided by
the information providers. In a variant of the invention, the
digital object descriptors may be available at the object serv-
ers 100,101, and 102 and may be readily available in advance,
real-time, or near-real-time. Upon detection of a desired digi-
tal object being transmitted in one of the monitored channels
(forexample 146), the application may connect to the channel
146 and obtain the digital object from the appropriate object
server 101. This solution has a number of advantages over the
previous methods. For example, the bandwidth requirements
may be reduced substantially on almost all communication
links, networks, and nodes provided that the digital objects
descriptors are smaller than the actual digital objects.

[0115] However, the solution may rely on advance, real-
time or near-real-time information digital object digital being
available, the communication channel 141 being sufficient
and available, and stringent timing requirements may be
imposed on the application 142. Also, when the number of
monitored channels K is selected such that it is large (e.g.
larger than 1000) the communication overhead may still be
substantial, especially if each channel needs to be monitored
with short intervals. However this solution has the advantage
that communication link 141 often is better in many aspects
than the communication link 108.

[0116] The monitoring of descriptors of digital objects cur-
rently being transmitted on the K channels may also be
obtained indirectly from another server 128 in the communi-
cation network 30. This may require that server 128 is
updated in advance, real-time, or near-real-time by some
entity or entities having knowledge of what is to be sent in the
different channels.
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[0117] The monitoring of descriptors of digital objects cur-
rently being transmitted on one or several of the K channels
may also be obtained from other sources than 100, 101, 102
and 128.

[0118] According to a variant of the invention, the service
provider’s channel feed application(s) may notify the appli-
cation 142 whenever a digital object matching the search
criteria is about, is, or has just been transmitted. This may
allow, for example, K different channels to be constantly
monitored with minimum bandwidth implication. When a
triggering event is detected, a message may be sent to the
application 142 that, in turn, may connect to the appropriate
associated digital object channel and obtain the desired digi-
tal object. This has the advantage that the load on the com-
munication links, the communication networks, and the
application can be reduced. On the other hand, each and every
channel feed application may need to keep track of different
application(s) potentially wanting to obtain digital object(s).
Both the application 142 and all supervised channel feed
application may be changed to support this functionality.
[0119] According to an embodiment of the invention, one
or several designated server(s), such as 128, may be used to
monitor a plurality of digital object channels and upon a
triggering event, it or they may trigger the application 142 to
obtain the desired digital object. In this case the channel feed
application may not need to be changed (provided that just
said server(s) (e.g. 128) are notified else way). The commu-
nication device 140 and the communication device 128 may
be located near each other or co-located or integrated in the
same communication device.

[0120] One disadvantage with one or several variants of the
invention described above is that this solution may only
require one digital object to be obtained simultaneously and
that the communication link 108 may need to be available and
may need certain properties (e.g. throughput).

[0121] One obvious way of solving the problem of obtain-
ing several digital objects simultaneously would be to have
several instances of the application 143 running simulta-
neously or that the application 143 can handle a plurality of
digital object channels. This may, however, increase the
requirements on the communication link 108, the communi-
cation link 141, and the requirements of the network node
109, the network node 140 and the application 142.

[0122] Instead of relaying the objects to the end-users,
embodiments of the system may store digital objects emanat-
ing from the information providers and store these digital
objects in the system for later retrieval. This allows the end-
user to be off-line during the actual capture of the digital
objects from the information providers.

[0123] FIG. 6 shows an improved communication system
40 according to a variant of the invention, where user U1 with
communication device 109 may set-up a communication ses-
sion 152 with an application 153 running at a communication
device 150. The application 153 acts like a digital object store
(e.g. afile system and/or a database). An application 155 may
set-up a communication channel 145 with SP1, a communi-
cation channel 146 with SP2, and so on until the communi-
cation channel 147 with SP K. User U1 may have an appli-
cation 151 installed and running on her communication
device (e.g. a browser) used for communicating with the
application 153 or application 155.

[0124] The application 155 may connect to channel feed
applications on the object servers 100, 101, and 102 via the
channels 145, 146, and 147, the channel 145, 146, and 147
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being fed with digital objects via the channel feed applica-
tions 120, 123, and 124. As digital objects are passed from the
channel feed applications 120, 123, and 124, via the channels
145, 146, and 147 to the application 155, the later may render
or store the digital objects. In a variant of the invention, digital
objects may be stored on the digital object server application
153.

[0125] A session 144 may be conveyed over the communi-
cation link 141, the communication network 112, and the
communication link 108. A session 152 may be conveyed
over the communication link 156, the communication net-
work 112, and the communication link 108. A session 147
may be conveyed over the communication link 154. The
communication channel 145 may be conveyed over the com-
munication link 141, the communication network 112, and
the communication link 103. The communication channel
146 may be conveyed over the communication link 141, the
communication network 112, and the communication link
104, and so on until the communication channel 147 which
may be conveyed over the communication link 141, the com-
munication network 112, and the communication link 105.
[0126] The communication device 140 and the communi-
cation device 150 may, but not necessarily, be characterised
by comparatively high computational power, data through-
put, large memory, or persistent storage size and significant
robustness in terms of up time.

[0127] The communication link 141, the communication
link 154, and the communication link 156 may, but not nec-
essarily, be characterised by comparatively high bandwidth
throughput, its significant robustness in terms of up time and
supervision, and by its predictability of behaviour that
remains largely constant over time.

[0128] According to embodiments of the invention, the end
user Ul may use an application (e.g. 151) to convey triggering
conditions directly or indirectly to the application 155. The
application 155 may be similar to said application 130, the
application 155 setting or previously set-up a digital object
communication link through session 157 to the application
153. The application 155 may continuously monitor the K
digital object channels and, upon determining a triggering
event, may obtain the desired digital object and may relay the
appropriate digital object to the application 153. The appli-
cation 153 may then obtain the desired digital object(s). In a
variant of the invention, the application 155, upon a deter-
mining a triggering event, may relay the digital object channel
to the application 153. A desired object may be streamed from
application 155 to application 153.

[0129] In other aspects of the invention, desired digital
objects may be associated with a particular user whenever
stored (for example by associating one or several EUP to the
desired digital object). This allows the system or users to
identify digital object(s) that are or were requested by a cer-
tain user or collection of users.

[0130] In order to better adapt to the end-user’s or other
requirements, the application 153 or the application 155 may
optionally adapt the desired digital object(s) or the digital
object channel according to said DOCA.

[0131] In aspects of the invention, the application 155 (or
the application 153) may store a plurality of users’ triggering
conditions. Upon detection of several triggering events per-
taining to the same desired digital object (but for different
users) the application 155 (or the application 153) may obtain
the desired digital object once from a service provider and
store the digital object for all said users. In yet another variant
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of'the invention, the desired digital objects may only be stored
once by the application 153. However, several associations
may be made to the stored desired digital object. Upon asso-
ciation or user retrieval, certain modification of the desired
digital object (e.g. source tagging further described below)
may be applied.

[0132] Following one or several triggering events, user Ul
may access the stored/associated desired digital objects in the
application 153 (or application 155). Access can be made
through numerous methods and protocols including said CP.
[0133] In variants of the inventions, the application 153
may be seen as a remote storage for user’s digital objects. For
example, users sometimes store digital objects on other nodes
than their own user device (e.g. on a local file server, on a
remote file server on the Internet or another user’s computer
in ahome network) and the application can thus be seen as yet
another external storage space.

[0134] In variants of the invention, the application 153 (or
the application 155) may contain a method to authenticate
users, user’s communication applications, or communication
devices. In this way, the system can ensure that access to
desired objects are legitimate. Authentication may, for
example, be done by letting the user, the user’s application
151, or another user application provide one or several of the
said EUP to the application 153 (or the application 155). In
yet another variant of the invention, access to stored digital
objects may be done using http or https. Other methods of
authentication will be well known to those of skill in the art.
[0135] According to various aspects, the application 155
may connect to an arbitrary number of digital object channels.
In particular, the application may connect to K digital object
channels. The advantage with this solution is that the likeli-
hood of encountering a digital object that is desired would
approximately increase by a factor of K compared to system
10. Unfortunately, the bandwidth requirements of the com-
munication link 141, the load imposed by the application 155
on the communication network 112, the aggregated load
imposed on the communication links 103, 104, 105, and 141,
the aggregated load on the channel feed applications 120,
123, and 124, and on the object servers 100, 101, and 102 may
also increase by a factor of K. However, compared to earlier
devised methods herein, if there are M users each connecting
to K digital object channels, it can be shown that the aggre-
gated load on the communication network 112, the commu-
nication links 103, 104, and 105, the aggregated load on the
channel feed applications 120,123, and 124, and on the object
servers 100, 101, and 102 can be proportional to K and is not
influenced on the number of users M. This is a huge improve-
ment, bearing in mind that there might be millions of potential
users.

[0136] Furthermore, one can conclude that the communi-
cation link 108 need not be established once the triggering
conditions have been transferred from the end-user’s appli-
cation 151. Instead, the user U1 may obtain the stored/asso-
ciated desired digital objects at any time and possibly with
other communication devices than 109 and through other
communication links than 108. This allows an increased flex-
ibility and relaxes the requirements on the communication
device 109 and the communication link 108.

[0137] According to yet another aspect of the present
invention, the application 155 may be improved such that it
will not obtain the digital objects directly, but may instead
monitor channel digital object descriptors being provided by
the information providers. In a variant of the invention, the
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digital object descriptors may be available at the object serv-
ers 100,101, and 102 and may be readily available in advance,
real-time, or near-real-time. Upon detection of a desired digi-
tal object being transmitted in one of the monitored channels
(forexample 145), the application may connect to the channel
145 and obtain the digital object from the appropriate object
server 101. This solution has a number of advantages over the
previous methods. For example, the bandwidth requirements
can be reduced substantially on all communication links,
networks and nodes provided that the digital objects descrip-
tors are smaller than the actual digital objects and that most
digital objects are not desired by any user.

[0138] However, the solution may rely on advance, real-
time, or near-real-time information on digital object data
being available, the communication channel 141 being suffi-
cient and available, or stringent timing requirements imposed
on the application 142. Also, when the number of monitored
channels K is selected such that it is large (e.g. larger than
1000) the communication overhead may still be substantial,
especially if each channel needs to be monitored with short
intervals.

[0139] The monitoring of descriptors of digital objects cur-
rently being transmitted on one or several of the K channels
may also be obtained indirectly from another server 128 in the
communication network 40. This may require that server 128
is updated in advance, real-time, or near-real-time by some
entity or entities having knowledge of what is to be sent in the
different channels (e.g. 145,146, . . ., 147).

[0140] The monitoring of descriptors of digital objects cur-
rently being transmitted on the K channels can also be
obtained from other sources than 100, 101, 102 and 128.
[0141] According to a variant of the invention, the service
provider’s channel feed application(s) can notify the applica-
tion 155 whenever a digital object matching the search crite-
ria is about, is, or has just been transmitted. This allows, for
example, K different channels to be constantly monitored
with minimum bandwidth implication. Whenever a trigger-
ing event is detected, a message may be sent to the application
155 that, in turn, connects to the appropriate associated digital
object channel and obtains the desired digital object. This has
the advantage that the load on the communication links, the
communication networks, and the application(s) can be
reduced. On the other hand, each and every channel feed
application may need to keep track of different application
potentially wanting to obtain digital object. Both the applica-
tion 155 and all supervised channel feed application may be
changed to support this functionality.

[0142] According to another variant of the invention, one or
several designated server(s), such as 128, may be used to
monitor a plurality of digital object channels and upon a
triggering event, it or they may trigger the application 155 to
obtain the desired digital object(s). In this case the channel
feed application may not need to be changed (provided that
just said server(s) (e.g. 128) are notified else way). The com-
munication device 140 and the communication device 128
may be located near each other, co-located, or integrated in
the same communication device.

[0143] In aspects of the invention the application 153 and
the application 155 are integrated into one application. In
another variant of the invention the communication link 154
may be arranged such that it has significant throughput and
reliability (e.g. through a local network).

[0144] In another aspect of the invention, the distance
between the communication device 140 and the communica-
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tion device 150 may be short, allowing cheap, reliable and
high-speed communication. In one variant the communica-
tion the device 140 and the communication device 150 may be
interconnected with a 1 Gbit/s local network. In yet another
variant the communication device 140 and the communica-
tion device 150 are co-located and share the same memory or
storage, or they coincide in the same physical machine.
[0145] Inavariantofthe invention, the communication link
154 may be conveyed over another communication network,
such as the communication network 112.

[0146] In other embodiments digital objects may be
obtained by the application 155 and stored by application 153
regardless of any triggering conditions set by the end-users.
Triggering conditions may then be determined substantially
later than the digital objects were stored. For example, all
digital objects obtained by the application 155 may be stored
by the application 153 for a certain time or indefinitely. Users
may then log in to the application 153 and retrieve one or
several desired digital objects. In this embodiment of the
present invention, triggering conditions may be conveyed
from the users application 151, via the communication ses-
sion 152 to the application 153.

[0147] Inother aspects of the invention, the application 153
may associate digital objects or set(s) of digital objects with a
plurality of end-users. This allows the system to store files
more efficiently than if each digital object were to be stored
for each user.

User Interaction

[0148] Insomeembodiments of the invention, users may be
first presented with a search page where triggering conditions
can be entered. In FIG. 7, the end-user can select the category
of' the digital objects to obtain (i.e. Radio, TV, Music Catego-
ries, TV Categories, and Top30). The search page also may
contain a text input element where a text can be entered and a
search button used to initiate searching.

[0149] In some embodiments of the invention, users can
then enter the search text in the designated text input element.
In FIG. 8 the user has entered “Berlin”. After the desired
search text is entered and the correct category is chosen, the
user may click on the submit (i.e. “OK”) button.

[0150] According to some aspects of the invention, when
the end-user has pressed the designated submit button, the
system may match or compare the search text and any com-
bination of said EUP, DOCP, SPP, DOP, DOT, DCT and CP
with any other combination of said EUP, DOCP, SPP, DOP,
DOT, DCT and CP. For example, the search text may be
matched against the title and the artist of songs. In variants of
the inventions, songs may be readily and instantly available
for search comparison (e.g. “time shifting”). In other aspects,
the songs may have been previously request to be acquired by
the invention and may now be presented after acquisition. In
the example above, two different songs made by Berlin are
shown together with basic data on the digital object (e.g.
name, duration, album picture and track number). References
are made from where and when the song was initially broad-
casted and to third party information sources (e.g. wikipedia).
The end-user may now listen to a selected part of the song
(possibly with reduced coding rate) by selecting “pre-listen”
in order to manually establish a correct match (e.g. before the
user selects to perform another action). By clicking “down-
load” the song is moved from the user’s time shift buffer to
local store (e.g. the computer’s harddisk or the wireless hand-
set’s media card). By clicking “play full song” the song is
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played locally at the end-users communication device. By
clicking “Buy song” the user is redicted to another page
where she can buy a digital object representing the song (e.g.
with much better quality than the song found in the search).

Recording Grid

[0151] FIG. 10 illustrates a communication system 60
where a number of different communication networks and
nodes are interconnected according to embodiments of the
invention. The service providers SP1 100, SP2 101, through
SPN 102, are, via the corresponding communication links
103, 104, and 105 and the communication network 112, con-
nected to the media object buses 161, 162, and 163, the three
latter collectively denoted “Antenna”. For each user, U1, U2,
through UM, there may be a corresponding and separate User
Recording Entity (hereafter URE) that, in turn, obtains digital
objects and forwards the obtained digital objects to interme-
diate or final storage 174. In the figure above, U1’s URE 170
is recording digital objects obtained from the Antenna via the
communication channel 164. U2’s URE 171 is recording
digital objects obtained from the Antenna and U3’s URE 172
is recording digital objects obtained from the Antenna. After
recording, the recorded digital objects may be sent to the
compressor 173 via a communication link 165. After com-
pression, the recorded data objects may be sent to intermedi-
ate or final storage 174 via a communication link 166. In a
variant of the invention, the users’ UREs may be located close
to the Antenna and substantially distant from the users’ loca-
tion. In other variants of the present invention, the UREs may
be located on one or several central servers. In still other
aspects of the invention, a plurality of UREs may be located
on a central server which are connected to a storage entity
174, possibly via an optional compressor 173 using high
bandwidth connections. In other aspects, the high bandwidth
connection is a network with 100 Mbit/s throughput, in still
other variants of the invention the high bandwidth connection
is a network with 1 Gbit/s throughput or higher. In another
embodiment of the invention, a single URE may be located
substantially away from other UREs in the system. For
example at the end user’s premises.

[0152] In aspects of the present invention, digital object
channel streams that are made available (by the Antenna) to
UREs may provide several advantages over the known art, for
example, the recordings are made individually by the difter-
ent users providing legal benefits in certain jurisdictions, the
handing of media is separate from other users providing
“shielding” of media between users (e.g. Errors in the system
where illegitimate digital objects are “leaked” from one user
to another are less probable).

[0153] In one aspect of the invention, the output of the
URESs may be stored individually for each user, whereby the
optional compressor 173 does not compress data and the
storage entity 174 stores the individual user objects sepa-
rately.

[0154] In another aspect of the invention, the intermediate
or final storage means 174 may be common or partly common
for two or more users. Data emanating from UREs may then
be compressed over the users or over the data object channels
that the users are sharing. In this way, the benefit of separate
recording and an efficient storage of digital objects may be
achieved at the same time. Compression may be done using a
plurality of methods or combination of methods.

[0155] For example, the output from each separate URE
may be arranged so that output from several users are
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arranged in the order of digital object channel sources. For
each digital object channel source, the output for that channel
source of the various UREs may be compared with each other.
Because the users are recording the same data source, there is
a strong correlation between the different user streams from
the same digital object source, compression may yield a sig-
nificant reduction of the data flow while still retaining indi-
vidual recording. In one variant of the invention, digital object
channel flows may be recorded and arranged in blocks by the
separate UREs. The later may also attach a checksum to the
different blocks (e.g. Using MDS, CRC32, lateral xor) so that
they may be tested for equality (with a reasonably high prob-
ability) without having to look at all the content of the indi-
vidual blocks. It should be noted that according to various
aspects of the invention, compression may be made such that
information from different users are mixed so that each user
contributes to the aggregate compressed result and thus, there
is not only one copy stored that is “shared” between the users.
In one variant of the invention, a change in one user’s stream
will result in a completely different output aggregated com-
pressed stream.

[0156] In some of the embodiments of the invention,
encryption may be employed before or after each UREs. In
aspects of the invention, a set of EUPs (e.g. users’ credentials
and passwords) may be attached to the URE streams and may
be encrypted before, during, or after compression. This
allows implementation of access control to the compressed
aggregated data object whereby only users that knows match-
ing EUPs (e.g. credential/password pairs) are able to decrypt
or decompress the aggregated data object. For example, users
may attach their ids (=credential in this variant) and a chosen
passwords to each URE stream. After compression, the sys-
tem may encrypt the compressed aggregated data object with
a symmetric secret key unknown by the users. Upon request-
ing a user’s recorded Digital Object, the system may use the
secretkey to decrypt the aggregated data object. After decryp-
tion, the system may compare the stored credential/password
pair with the credential/password pair supplied by the user
upon requesting the digital object. If they do not match,
access may be denied to the recorded Digital Object. If the do
match, the system decompresses the aggregated data object
and extracts the user’s portion of the compressed data. This
solution provides an integral access control mechanism to the
compressed data objects whereby users are guaranteed to be
authentic and their data objects are distinct.

[0157] Inaspectsoftheinvention, a compressed aggregated
data object may be divided into several parts (e.g. one target
group for European users and one target group for American
users) whereby the aggregated data object is decompressed
and the users belonging to different target groups and their
corresponding credentials/password pairs are divided in to a
plurality of distinct data objects. The latter being re-com-
pressed and re-encrypted again after being split. Possibly
with different secret encryption keys.

[0158] According to the various aspects of the invention,
compression methods include, but are not limited to, one or
one or more combinations of any of: Huffman coding, adap-
tive Huffman coding, Run Length; arj, zip, rar, rk, 1zh, lha,
pkz, 7z, bh, bz2, bza, cab, gza, j, lha, pkz, rs, sqx, gz, uha and
yzl.

[0159] In a variant of the invention, the users Ul, U2,
through UM may have an individual set of recording markers
that indicate which digital object channel a user shall record.
The set of recording markers may be changed at any time. For
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example, in FIG. 10, U1 is recording digital objects from SP1,
SP2 and SPN, U2 is recording digital objects from SP2 and
UM is recording digital object from SP2 and SPN. It shall be
noted that determination of recording, just as in other variants
of the present invention, may be done using other means. For
example, the user may enter a triggering condition for record-
ing whereby, for example, the user enters a description
matched against said DOP, DOCP, SPP, DOT, CP or DCT.
Useful examples include, but are not limited to, entering a set
of channels to record, entering a set of music or TV genre to
record, enter a certain artist to record, or entering the name of
a certain TV series to record.

[0160] It should be noted that a URE may be realized using
a common process for a plurality of users, a process for each
user, or a combination thereof. The URE can advantageously
be implemented using DSP or GPU (Graphics Processing
Unit) technology that can provide high memory throughput
or parallel processing. Presently, there are GPUs with over
512 parallel hardware threads than can execute concurrently.
Aspects of the present invention may include solutions where
blocks of users (e.g. the number of parallel threads) are sched-
uled sequentially. For example, using a 512 thread GPU,
digital objects that are available on the Antenna are accessed
by 512 URE at the same time or almost at the same time. After
all threads have executed, a new set of 512 users’ UREs may
be scheduled again until all users have recorded what is cur-
rently on the Antenna. After this, new data that may have been
buffered by the system are made available at the Antenna an
the process starts over again with the first block of 512 users’
UREs.

[0161] The temporary data storage or communication that
may be required between the Antenna and the plurality of
UREs may be implemented using several technologies
including but not limited to: shared memory, memory
mapped files, files, pipes, sockets, named pipes, and graphic
card memory. The same technologies as recently stated just
above may also be used for temporary storage or communi-
cation between the UREs and the optional compressor 173
and the UREs and the storage entity 174.

[0162] With respect to one or several embodiments or
aspects of the invention described above, one or several fur-
ther improvements may be made, one or several observations
may be seen or variants of the invention can be described, as
will be devised below.

[0163] Firewalls may be present between the end user’s
communication device 109 and the communication network
112 or can elsewhere be present in communication networks.
Streaming media are sometimes conveyed over TCP/UDP
port numbers or are using communication protocols that are
blocked by firewalls. In a variant of the invention, the com-
munication system 30 and the communication system 40 can
allow digital object to be sent on other ports and using other
communication protocols than originally used. Thus,
decreasing the probability that a firewall will block any
desired digital objects.

[0164] Using a collection of triggering conditions, it is
possible for one or several service providers to select digital
objects to be sent on one or several digital object channels
such that the likelihood of triggering events will be increased
(or even maximized) or such that the number of triggering
events will be increased (or even maximized). The collection
of triggering conditions may be selected arbitrarily, for
example to satisfy a given set of users (e.g. having a certain set
of said EUP, for example are from a certain country). This
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allows, for example, one or several entities operating a system
according to one or several variants of the invention to also be
service providers or associate with one or several existing
service providers; the service providers being able to present
more appealing digital object channels and, at the same time,
improving end-users probability of obtaining desired digital
object.

[0165] The system may store one or several properties of
the digital objects, the service providers, or the digital object
properties and associate and store them in a database. Asso-
ciation and storage may include any combination of said
DOCP, SPP, DOT, CP, DCT and DOP. The associations and
stored data are referred to as History below. For example, in a
simple case, History could be the digital content (e.g. mp3
part) of a song together with the artist and title and time of
recording of the song.

[0166] To provide guidance to the end-users, it is possible
to disclose certain information elements that can be derived
within the system. This may include, but is not limited to, a
list of the most common search criteria (e.g. triggering con-
ditions), a list of the most common digital objects being
provided by a set of service providers (e.g. all service provid-
ers or all service providers in a country or any other certain set
of said SPP), a set or digital object channels (e.g. having a
certain set of said DOCP, for example rock channels), or a list
of the most common desired digital objects that have been
obtained by a set of users (e.g. having a certain set of said
EUP, for example all users) and any said History. This allows
implementation of top lists, most-played lists, most searched
for lists, most rendered by users lists etc.

[0167] Upon entering triggering conditions, end users may
enter (or the system may set) the number of digital object
channels that shall be allocated and supervised by the system
for that particular user or set of triggering conditions. The
system may then be arranged such that said History is used to
provide the most likely way to provide desired object with
respect to the triggering conditions and/or with respect to
other optimization criteria. For example, the system may
know where “Mary has a little lamb™ has been played most
frequently. In some jurisdiction, the number of monitored
digital object channels may influence the legality of one or
several variants of the invention. It is possible for the system
to, depending on an end-users jurisdiction or other said EUP,
adapt the number of digital object channels automatically.
[0168] In certain jurisdictions, where the use of certain
embodiments or aspects of the present inventions may be
prohibited, the system may select other embodiments or
aspects of the invention that are deemed to be legal. Asserting
one or several of said EUP, DOCP, SPP, DOP, DOT, CP and
DCT may constitute a system automatic selection of inven-
tion embodiment or aspect. For example, downloading of
objects to an external file system according to the communi-
cation system 40 might be illegal whereas downloading to a
local file system according to the communication system 30
might be legal. Selection of invention variant includes any
and all variations and permutations described herein.

[0169] In certain jurisdictions, where the use of certain
variants of the present inventions may be prohibited, the
system may, instead of obtaining the objects itself, provide
end-users with guidance on which digital object channel(s)
they should monitor given certain triggering condition(s). For
example, this may be done matching the triggering condition
(s) with said History. This may also be applied to other juris-
dictions, regardless if variants are also legal.
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[0170] It is possible to significantly delay or even capture
digital object channels so that an end-user can search back-
wards in time and thus be more likely obtain desired digital
objects much faster than having to wait and examine each
digital object arriving from the different channels in real time.
For example, by delaying 1000 digital object channels for two
weeks (and assuming that each digital object is in average 5
minutes long) up to 1000%*60%*24*7%2/5=4 million digital
objects may be instantly compared against a triggering con-
dition and the resulting list potentially presented to the end-
userinlessthan 1 second. In a variant of the present invention,
objects may have ensured persistence in the system for only a
certain predetermined time, after which they are eligible for
automatic deletion by the system unless they have been
accessed by the user or users. In another variant of the inven-
tion, the predetermined time is two days. In another variant,
unused digital objects are removed after two weeks. In yet
another variant of the present invention, unused objects are
deleted after one year.

[0171] In other aspects of the invention, the delay depth
applied for a certain end-user may be adapted individually
with respect to any combination or permutation of one or
several of said EUP, DOCP, SPP, DOP, DOT, CP and DCT. It
is noted that this solution would require a significant storage
space if the delay time is high. In the example above (and if
each digital object is 5 Mbyte in average), the total space
would be 4M*5 Mbyte=20 TByte. In an embodiment of the
invention, only a limited set of physical copies of the delayed
digital objects may be used for a plurality of end-users such
that the physical copies are less than the number of plurality
of'end-users. For example, there may be only one copy of the
delayed digital objects for all end-users. In yet another aspect
of the invention, certain properties of the delayed digital
objects (e.g. said EUP to be associated with the digital object)
may be stored separately from the delayed digital object and
subsequently applied to the digital objects preceding any
transfer of the desired digital object to the end-users device
(s). This ensures that the digital object delay storage size can
be minimized while still allowing personalized digital
objects. For example, the end user’s name may be appended
to the digital object just before it is sent to the end user. In a
variant of the invention the delay time is 10 hours. In another
variant the delay time is 2 weeks. In yet another variant the
delay time is several years.

[0172] As been described in and under FIG. 10, compres-
sion can be applied to digital objects or DOPs. Upon storing
one or several digital objects or DOP, the Digital object(s) or
DOP(s) can be encrypted. This ensures that the digital objects
remain personal which can be important in some jurisdic-
tions. Encryption (e.g. DES) can be made using a key from
one or several of said EUP, DOCP, SPP, DOP, DOT, CP and
DCT or by using any other secret key.

[0173] In several embodiments of the invention, objects
may be transferred from a system to one or several end-users.
Provided that there are several end-users that are to receive a
particular digital object, the system may use peer-to-peer file
distribution protocols (e.g. BitTorrent, Fast Track, Direct
Connect, Gnutella and eDonkey) to distribute the digital
object. The system may then send the digital object in signifi-
cantly less times than if each user received the digital object
from the system directly and individually. For example, if
1000 end-users areto receive a certain digital object, it may be
sufficient for the system to provide the digital object just 1 to
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10 times depending on how the receiving end-users are act-
ing. Thus, the outgoing bandwidth demands can be reduced
by a factor of 100 to 1000.

[0174] Uponstoring one or several digital objects, the Digi-
tal object(s) can be attributed with one or several properties
pertaining to digital rights management (DRM). This ensures
that the digital objects remains protected and can only be used
as allowed in one or several associated jurisdictions. Deter-
mination of DRM and selection of DRM parameters can be
made using one or several of said EUP, DOCP, SPP, DOP,
DOT, CP and DCT. For example, digital objects may only be
used on the communication device 109 on which it was origi-
nally obtained.

[0175] The number of digital object channels can be
increased by allowing the system to obtain digital objects
indirectly from other sources including but not limited to FM,
AM, TV, Cable TV, Wire, Satellite or DAB receivers. Said
other sources may be located in a plurality of geographic
locations (substantially apart) to further increase the number
of digital channels available. When connecting basically ana-
logue type of other sources (e.g. FM), media adapters may be
used to digitize objects and to feed them into one or several
data communication networks. Objects emanating from digi-
tal other sources may also be adapted before they are fed into
one or several datacommunication networks (e.g. by employ-
ing DOCA). The use of certain sources may be controlled by
using one or several of said EUP, DOCP, SPP, DOP, DOT, CP
and DCT. For example, digital other objects might only be
obtained from other sources located in an end user’s home
country.

[0176] Upon storing, obtaining, or otherwise handling one
or several digital objects, one or several variations of the
invention may employ said DOCA.

[0177] Sometimes the communication link 108 may have
limited performance. In order to improve the user experience
for example, to allow the user to determine a successful
download of a digital object that is large without having to
download the entire digital object, the system can generate or
obtain one or several said DOP from the desired digital object.
For example, a thumbnail can be generated for a large photo,
the 8 first seconds of audio may be generated, a sequence of
representative scenes from a video film can be generated, or a
more aggressive digital coding can be applied. The user can
use this reduced representation of the desired digital object to
establish successful download, before the entire desired digi-
tal object is obtained over the communication link 108.
[0178] According to an aspect of the invention, applica-
tions (such as 155 and 142) may present a list of the most
commonly obtained objects (e.g. a top 30 list).

[0179] Sometimes a plurality of digital objects match a
certain triggering condition. This may happen especially if
searching can be made over a significant time period. In an
embodiment of the invention, desired digital objects can be
presented in a certain order to the end user such that the most
relevant digital objects are shown first. Sorting can be made
on any number of, combination of or comparison of said EUP,
DOCP, SPP, DOP, DOT and DCT or the triggering conditions
previously entered by the user. For example, digital objects
with the highest bit-rate multiplied with a weight factor for
the digital object’s coding type may constitute the order of
presentation. For example, audio objects with the best quality
are shown first such that 128 kbit/s aac+ coded objects are
shown before 128 kbit/s mp3 coded objects which are shown
before 96 kbit/s mp3 coded objects. Also, the number of times
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a digital object, or any of the DOP of digital objects, has been
entered as a triggering condition or has been downloaded may
be weighted in during sorting. For example, songs that are
more often requested may be presented above songs that are
less frequently requested.

[0180] An application may sometimes connect to a plural-
ity of digital object channels emanating from the same infor-
mation provider. Sometimes a digital object channel may
carry several digital objects in parallel.

[0181] Quality Improvement

[0182] Digital objects obtained over digital object channels
are often modified compared to the original digital objects
(e.g. movies can have ads and music may be overlaid and/or
replaced by a talking radio channel host). These modifica-
tions are often not desired by the end-user. To overcome this
drawback, several solutions are devised as described hereun-
der:

[0183] The system may have original digital objects or
representations or signatures of original digital objects.
Whenever a digital object is received by the system, the
obtained digital object (or its corresponding representation
and/or signature) may be compared with a plurality of origi-
nal digital objects, representations, or signatures to find a
match or a most likely match. Upon match, several associated
parameters may be obtained from the database or is extracted
from the original digital object, its representation, or signa-
ture. The parameters describe the start and end of the digital
object such that the system is able to trim any trailing or
tailing redundant information (such as talk or other song in a
radio channel). Thus, the system can produce a digital object
more like the original digital object even though it was dis-
torted prior to or while being sent through the digital object
channel. In a variant of the invention, information can also be
trimmed in the middle of the received digital object in the
same way. It should be noted that a plurality of sections might
be excluded. For example, commercial ads may be removed
from a digital film. It should further be noted that the trim-
ming of redundant sections may be done by spanning or
seamlessly joining sections. The modifications being made
such that any clicking or jerking is suppressed. For example,
by gradually blending from one section to another or by cross
fading audio content.

[0184] According to another variant of the invention, the
general method and apparatus of applying the above scheme
to restore any digital object (obtained by any means) by
applying a known other digital object, a corresponding rep-
resentation, or signature can be applied. For example, a user
may have an application that goes through one or several
digital object and improves the digital objects such as they
will more resemble the original digital objects. The applica-
tion may have built in original digital objects, corresponding
representations and/or signatures or the application can
access a communication network (e.g. the Internet) to obtain
the original digital objects, corresponding representations
and/or signatures over the communication network.

[0185] Digital Object Delay

[0186] By routing the media stream through a delaying
network element and the signalling of the associated meta-
data directly without any delay, several advantages may be
obtained. Some of the problems associated with receiving a
certain media stream in a timely fashion are stated below.
[0187] Firstly, some media senders delay the meta-data so
that it will arrive after the corresponding stream already has
been started.
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[0188] Secondly, if the meta-data is not known and is deter-
mined by the system, an inherent delay is imposed from the
start of the stream to the calculation and matching of a digital
signature.
[0189] Thirdly, if the media stream may obtained indirectly
from other sources including but not limited to FM, AM, TV,
Cable TV, Wire, Satellite or DAB. The adaptation and deter-
mination of meta-data may be delayed.
[0190] Fourthly, applications and communication channels
necessary to receive the media stream often need a certain
set-up time to start, connect, allocate communication
resources, allocate storage resources and connect to the
stream.
[0191] Fifthly, the end of the media stream may not be
detected in real time. Most algorithms are likely to incorpo-
rate redundant data at the end of the captured portion.
[0192] By introducing a delay in the media stream, the
system will have time to inform the receiving media stream
application to start capturing the media stream sufficiently in
advance so that the media stream can be captured in its
entirety.
[0193] In some of the aspects of the invention, the system
determines the actual start of the desired part of the media
stream just as it enters the system or within a time less than the
media stream delay imposed by the system. By also observing
the time when the meta-data was established and/or when the
meta-data was sent to the application an indication of an
estimated start time can be sent to the receiving application so
it may start recording at the exact time the media stream will
arrive, delayed by the system, to its receiving input.
[0194] The same approach may be used when the end of the
desired media stream portion is detected. Upon detection of
an end mark, the system has time to send an end of capture
message to the receiving application. Again, this can be done
using the same timing algorithm as described above.
[0195] In various embodiments of the invention, this may
applied to all aspects and variations of the invention else-
where described.
[0196] Source Tagging
[0197] As has been described, the system records digital
media streams emanating from digital media providers and
renders or stores them as digital objects. To ensure the end-
user’s possibility to prove that the digital objects are rightfully
obtained (e.g. not illegally downloaded via a file share com-
munity) the system, according to some aspects of the present
invention, marks the digital objects with certain information
objects. This may be applied to all solutions devised above
and is denoted Source Tagging. The marker types includes,
but are not limited to the following:
[0198] The date when the digital object was recorded
(local time and/or UTC where the object was recorded);
[0199] The time when the digital object was recorded.
(local time and/or UTC where the object was recorded);
[0200] The country where the recording was made;
[0201] A descriptor of a geographical area where the
recording was made (e.g. region, zip code, GPS coordi-
nates);
[0202] The IP address of the network card over which the
digital object was obtained;
[0203] The port number used on the network card over
which the digital object was obtained (e.g. recorded)
(e.g. TCP or UDP port number);
[0204] The server name of the machine that obtained the
digital object (e.g. recording);

Jun. 23, 2011

[0205] The network routing path that was used between
the digital object provider and the digital object obtain-
ing network card (e.g. Unix traceroute command out-
put);

[0206] The resource locator (used by the recording
device) at the digital object provider to select media
channel/object (e.g. URL);

[0207] The date when the digital object was recorded
and/or sent (local time and/or UTC where the digital
object was sent);

[0208] The time when the digital object was recorded.
(local time and/or UTC where the digital object was
sent);

[0209] The country where the digital objects emanated
from;

[0210] A descriptor of a geographical area where the
digital objects emanated from (e.g. region, zip code,
GPS coordinates);

[0211] The IP address of the network card from which
the digital object(s) emanated from;

[0212] The port number used on the network card from
which the digital objects emanated from (e.g. TCP or
UDP port number);

[0213] The server name of the machine that the digital
objects emanated from;

[0214] The name of the channel (e.g. the radio station
name or TV channel name) that the digital objects ema-
nated from;

[0215] The date when the digital object was requested
(local time and/or UTC where the object was initially
requested, e.g. at the end-users home computer.);

[0216] The time when the digital object was recorded.
(local time and/or UTC where the object was initially
requested);

[0217] The country where the recording was initially
requested;

[0218] A descriptor of a geographical area where the
recording was initially requested (e.g. region, zip code,
GPS coordinates);

[0219] The IP address of the network card over which the
recording was initially requested;

[0220] The port number used on the network card over
which the recording was initially requested (e.g. TCP or
UDP port number);

[0221] The server name of the machine that made the
initial request;

[0222] The network routing path that was used between
the initial recorder and the recoding controller network
card (e.g. Unix traceroute command output);

[0223] A date when the digital object was otherwise
handled (local time and/or UTC);

[0224] A time when the digital object was otherwise
handled (local time and/or UTC);

[0225] A country otherwise related to the handling of the
digital object;

[0226] A descriptor of a geographical area otherwise
related to the handling of the digital object (e.g. region,
zip code, GPS coordinates);

[0227] The IP address of the network card otherwise
related to the handling of the digital object;

[0228] A port number used on the network card other-
wise related to the handling of the digital object (e.g.
TCP or UDP port number);
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[0229] A server name of a machine that otherwise relates
to the handling of the digital object;

[0230] A network routing path that was otherwise related
to the handling of the digital object (e.g. Unix traceroute
command output);

[0231] Any said EUP;

[0232] Any said DOCP;

[0233] Any said SPP;

[0234] Any said CP;

[0235] Any said DOT;

[0236] Any said DCT;

[0237] Any said DOP;

[0238] Any information element obtained from an exter-

nal or internal database in view of anything above;

[0239] Or any possible permutation and/or combination
of one or several of the above said marker types.

[0240] Inyet another aspect of the invention, the system is
arranged such that the markers are attached to the obtained
digital object in one or several ways, including but not limited
to:

[0241] Setting one or several meta-tags in the digital
object according to one or several of the markers. This
allows, for example, some media players to show the
meta-tags while the digital object is rendered;

[0242] Setting the name used (e.g. the file name) for the
digital object to reflect one or several markers;

[0243] Inserting one or several markers into the actual
digital object such as they will be rendered upon render-
ing the digital objects (e.g. appending audio to an audio
objects describing the markers in plain English or insert-
ing the markers as text in a video object);

[0244] Inserting one or several markers into the actual
digital object such as they will not be rendered upon
rendering the digital objects (e.g. invisible watermarks
in a picture or insertion in non-renderable portions of a
video clip);

[0245] Setting another digital object to reflect the mark-
ers and associating it with the obtained digital object.
This includes, but is not limited to, directly or indirectly
referencing a URI, linking, or introducing database
association;

[0246] Or any possible permutation and/or combination
of one or several of the above said methods to attach
markers.

[0247] This may be applied to all aspects and embodiments
the invention elsewhere described. For example, digital
object providers in the communication system 10 may alter
the digital objects and/or the digital object channel when end
users are directly connected as described above.

[0248] Attachment of Additional Information Objects
[0249] So far, information objects related to the process of
ordering, producing, or obtaining digital objects has been
handled in terms of attaching or associating markers (related
to the process of ordering, producing and obtaining digital
objects) to the obtained digital object. It is also possible to
attach or associate other digital objects to the obtained digital
object; the attached or associated digital objects being possi-
bly uncorrelated to the ordering, producing or obtaining of the
obtained digital object. The other digital objects can include,
but are not limited to:

[0250] Digital information objects that are of commer-
cial nature (e.g. ads). This includes, but are not limited
to, banners, pictures, voice messages and video clips;
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[0251] Digital information objects that are of informa-
tive nature (e.g. legal information). This includes, but are
not limited to, banners, pictures, voice messages and
video clips;

[0252]

[0253] The digital information objects may be adapted or
selected according to any of the properties of the ordering,
producing, or obtaining, including but not limited to, said
EUP, said DOCP, said SPP, said CP, said DCT, said DOP, the
characteristics of the obtained digital object (e.g. a rock
song). For example a suitable commercial ad may be selected
depending on the end-users location, music style or citizen-
ship, where the content and language is adapted to fit the
end-user and/or the advertiser.

[0254] This may be applied to all aspects and embodiments
the invention elsewhere described. For example, digital
object providers in the communication system 10 may alter
the digital objects or the digital object channel when end users
are directly connected as described above.

[0255] The end-users can have a variety of different com-
munication devices (such as 109), including but not limited
to, computers, PDAs, wireless devices, mobile phones, lap-
tops, palmtops, mp3 players and portable media players. An
end-user can also be logged into a system from a plurality of
different communication devices at the same time or sequen-
tially. A system can be arranged such that it adapts the coding
of the Digital Objects or the way it is conveyed (L.e. re-
selection of DOCP, CP and/or DCT) depending on the com-
munication device properties. As been described above, in
aspects of the invention, the system may change the Digital
Object Coding for a wireless devices so that it may be con-
veyed using less bandwidth (instead scarifying perceived ren-
dering quality).

[0256] In a variation of the invention, access is limited to a
certain number of simultaneous communication devices for a
specific user, thereby preventing misuse whereby a user oth-
erwise might have disclosed her login data to a large number
of other persons.

[0257] In another variation of the invention, the ability to
render, obtain, permanently store Digital Objects at the end-
user premises or by the end-user is controlled by the system
by identitying valid combinations of EUP, DOCP, SPP, DOP,
DOT and/or DCT. For example, a user in Italy might not be
ableto storea TV program broadcasted in France but might be
able to just view it, users in Malaysia might be able to stream
radio songs but might not be able to save them on local store
or make any duplicates, users in Turkey might be able to save
radio songs, but in such cases they can only be copied three
times.

[0258] Having described a number of different embodi-
ments of the invention, it should be apparent to the person of
ordinary skill that the invention has numerous benefits and
advantages. For example, the invention provides a systemized
framework for acquiring and presenting digital objects to a
user.

[0259] Other benefits and advantages of the invention will
be apparent to the person of ordinary skill in the art.

[0260] Other embodiments and uses of this invention will
be apparent to those having ordinary skill in the art upon
consideration of the specification and practice of the inven-
tion disclosed herein. The specification and examples given
should be considered exemplary only, and it is contemplated

Or other digital information objects.
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that the appended claims will cover any other such embodi-
ments or modifications as fall within the true scope of the
invention.

What is claimed is:

1. A computer-implemented method of presenting
requested content, gathered by a network-based server, to a
remote user device, comprising:

receiving, by a network-based server and from a remote

user of a remote user device connected to a network, a
request for one or more media objects;

monitoring, by the network-based server, at least one digi-

tal object channel provided by one or more information
providers to await occurrence of the requested one or
more media object, without directly requesting the one
or more media objects from the one or more information
providers;

locating, by the network-based server and based on one or

more descriptors of media content transmitted in the at
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least one digital object channel, at least one undedicated
media stream transmitting the one or more media objects
via the at least one digital object channel, the at least one
undedicated media stream not being directly initiated by
the network-based server;

recording, by the network-based server, a copy of the one
or more media objects while the one or more media
objects are being transmitted in the at least one undedi-
cated media stream; and

making the copy of the one or more media objects avail-
able, by the network-based server, to the remote user
device;

wherein the remote user device is not required to stay
connected to the network or the network-based server
while the network-based server is locating or recording
the requested one or more media objects.
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